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INTRODUCTION

This document is your genetic report, which is a straightforward and non-technical presentation of the results from your Dante Labs Genetic Health Risk

Test. The insights obtained from learning about your genes may enable you, in partnership with your healthcare provider, to formulate a plan to outsmart

your genes and live a longer, more vibrant life. Our reports tell you how specific genetic variants in your DNA can affect your chances of developing certain

health conditions. Genetic variants are differences in DNA between people. Some variants may increase the risk of developing certain health conditions.

However, not everyone with a risk variant will develop these health conditions. For many of these conditions, people without a risk variant can also develop

them. Some variants are more common in certain ethnicities. The effect a variant has on risk for a health condition is often best understood in those

ethnicities. Since families share DNA, having a family history of a condition can increase risk. If you have a variant, your family members may also have that

variant. For certain conditions, genetics is just one part of a person's total risk. You may be able to manage your risk for some conditions by managing other

risk factors. Our tests do not diagnose any health conditions. Talk to your healthcare provider to better understand how to manage your risk. For more

information, please visit our website at https://www.dantelabs.com/ and https://www.dantelabs.com/pages/faq

LIMITATIONS AND OTHER IMPORTANT INFORMATION

This test provides genetic risk information based on assessment of specific genetic variants but does not report on your entire genetic profile. This

test does not report all genetic variants related to a given disease or condition, and the absence of a variant tested does not rule out the presence

of other genetic variants that may be related to the disease/condition.

Other genetic risk tests may report different genetic variants for the same disease/condition, so you may get different results using another genetic

risk test.

Other factors such as environmental and lifestyle risk factors may affect your risk of developing a given disease or health condition.

This test is not a substitute for visits to your doctor or other health care professional. You should consult with your doctor or other health care

professional if you have any questions or concerns about the results of your test or your current state of health.

You may wish to speak to a genetic counselor, board-certified clinical molecular geneticist, or equivalent health care professional about the results

of your test and to help answer any questions you may have. You can identify genetic counselors by visiting the National Society of Genetic

Counselors website (https://www.nsgc.org).

This test is not intended to diagnose any disease or condition, tell you anything about your current state of health, or be used to make medical

decisions, including whether or not you should take a medication or how much of a medication you should take.

The laboratory may not have been able to process your saliva sample. In this case Dante Labs will offer to send another kit to you to collect a

second sample at no charge. If Dante Labs' attempts to process the second sample are unsuccessful, Dante Labs will not send additional sample

collection kits and you or the person who paid for the Service (if that is not you) will be entitled to a complete refund of the amount paid to Dante

Labs.

For full Terms of Services, please visit: https://www.dantelabs.com/pages/terms-of-service

This report has not been evaluated by the FDA. This product is not intended to diagnose, treat, cure, or prevent any disease
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INFORMATION FOR HEALTH CARE PROFESSIONALS

This test is not intended to diagnose a disease, determine medical treatment, or tell the user anything about their current state of health.

This test is intended to provide users with their genetic information to inform lifestyle decisions and conversations with their doctor or other

health care professional.

Any diagnostic or treatment decisions should be based on testing and/or other information that you determine to be appropriate for your patient.

QUICK SUMMARY

N E RVO US  SYSTE M DIS O RDE RS

CONDITION NAME RESULTS MAIN MESSAGE

Neurofibromatosis type 2 People with your genetic profile are likely to not have the predisposition for Neurofibromatosis type 2.

Canavan disease People with your genetic profile are likely to not have the predisposition for Canavan Disease.

Familial dysautonomia People with your genetic profile are likely to not have the predisposition for Familial dysautonomia.

Leigh syndrome People with your genetic profile are likely to not have the predisposition for Leigh syndrome.

Neuronal Ceroid Lipofuscinosis CLN1

Related

People with your genetic profile are likely to not have the predisposition for Neuronal Ceroid

Lipofuscinosis CLN1 Related.

Neuronal Ceroid Lipofuscinosis CLN5

Related

People with your genetic profile are likely to not have the predisposition for Neuronal Ceroid

Lipofuscinosis CLN5 Related.

Sialic acid storage disease People with your genetic profile are likely to not have the predisposition for Sialic acid storage disease.

Tay-Sachs disease People with your genetic profile are likely to not have the predisposition for Tay-Sachs disease.

Neurofibromatosis type 1 People with your genetic profile are likely to not have the predisposition for Neurofibromatosis type 1.

Parkinson disease People with your genetic profile are likely to not have the predisposition for Parkinson disease.

CAN CE R

CONDITION NAME RESULTS MAIN MESSAGE

Familial adenomatous polyposis
People with your genetic profile are likely to not have the predisposition for Familial adenomatous

polyposis.

Li-Fraumeni syndrome People with your genetic profile are likely to not have the predisposition for Li-Fraumeni syndrome.

Peutz-Jeghers syndrome People with your genetic profile are likely to not have the predisposition for Peutz-Jeghers syndrome.

Pilomatrixoma People with your genetic profile are likely to not have the predisposition for Pilomatrixoma.

PTEN Hamartoma Tumor Syndrome
People with your genetic profile are likely to not have the predisposition for PTEN Hamartoma Tumor

Syndrome.

Paragangliomas People with your genetic profile are likely to not have the predisposition for Paragangliomas.

Tuberous sclerosis People with your genetic profile are likely to not have the predisposition for Tuberous sclerosis.

Von Hippel-Lindau syndrome
People with your genetic profile are likely to not have the predisposition for Von Hippel-Lindau

syndrome.

Glioma susceptibility People with your genetic profile are likely to not have the predisposition for Glioma susceptibility.



DANTE LABS™ TEST RESULTS

KIT ID:   GFX0238784

Dante Labs | {{advanced_health_and_wellness}} v1.0.94 | v4.2.2
Run: 1

Kit ID: GFX0238784
Lot: 15:30:22
Batch: 2020-07-20

Page 3

CAN CE R

CONDITION NAME RESULTS MAIN MESSAGE

Multiple endocrine neoplasia Type 1
People with your genetic profile are likely to not have the predisposition for Multiple endocrine

neoplasia Type 1.

Multiple endocrine neoplasia Type 2
People with your genetic profile are likely to not have the predisposition for Multiple endocrine

neoplasia Type 2.

Lynch syndrome People with your genetic profile are likely to not have the predisposition for Lynch syndrome.

Hereditary breast and ovarian cancer

syndrome

People with your genetic profile are likely to not have the predisposition for Hereditary breast and

ovarian cancer syndrome.

Wilms Tumor People with your genetic profile are likely to not have the predisposition for Wilms Tumor.

N E URO MUS CULAR DIS O RDE RS

CONDITION NAME RESULTS MAIN MESSAGE

Andermann syndrome People with your genetic profile are likely to not have the predisposition for Andermann syndrome.

Limb-girdle muscular

dystrophy
People with your genetic profile are likely to not have the predisposition for Limb-girdle muscular dystrophy .

Duchenne muscular dystrophy People with your genetic profile are likely to not have the predisposition for Duchenne muscular dystrophy

Becker Muscular dystrophy People with your genetic profile are likely to not have the predisposition for Becker Muscular dystrophy.

RE N AL DIS O RDE RS

CONDITION NAME RESULTS MAIN MESSAGE

Polycystic kidney disease People with your genetic profile are likely to not have the predisposition for Polycystic kidney disease.

Primary hyperoxaluria People with your genetic profile are likely to not have the predisposition for Primary hyperoxaluria.

Bartter syndrome People with your genetic profile are likely to not have the predisposition for Bartter syndrome.

Gitelman syndrome People with your genetic profile are likely to not have the predisposition for Gitelman syndrome.

Pseudohypoaldosteronism Type II
People with your genetic profile are likely to not have the predisposition for

Pseudohypoaldosteronism.

Renal Calculi (Cystinuria, Cystine

Stones)
People with your genetic profile are likely to not have the predisposition for Cystinuria.

Kidney stones People with your genetic profile are likely to have the predisposition for Kidney stones

Nephropathy People with your genetic profile are likely to have the predisposition for Nephropathy

Urgency urinary incontinence People with your genetic profile are likely to not have the predisposition for urinary incontinence.

CARDIAC  CO N DIT IO N S

CONDITION NAME RESULTS MAIN MESSAGE

Arrhythmogenic right ventricular

cardiomyopathy

People with your genetic profile are likely to not have the predisposition for Arrhythmogenic right

ventricular cardiomyopathy.

Catecholaminergic polymorphic

ventricular tachycardia

People with your genetic profile are likely to not have the predisposition for Catecholaminergic

polymorphic ventricular tachycardia.

Familial thoracic aortic aneurysm and

dissection

People with your genetic profile are likely to not have the predisposition for Familial thoracic aortic

aneurysm and dissection.

Brugada syndrome People with your genetic profile are likely to not have the predisposition for Brugada syndrome.
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CARDIAC  CO N DIT IO N S

CONDITION NAME RESULTS MAIN MESSAGE

Dilated Cardiomyopathy
People with your genetic profile are likely to not have the predisposition for Dilated

Cardiomyopathy.

Familial hypertrophic cardiomyopathy
People with your genetic profile are likely to not have the predisposition for Familial hypertrophic

cardiomyopathy.

Left ventricular noncompaction
People with your genetic profile are likely to not have the predisposition for Left ventricular

noncompaction.

Long QT Syndrome People with your genetic profile are likely to not have the predisposition for Long QT Syndrome.

Cerebral cavernous malformation
People with your genetic profile are likely to not have the predisposition for Cerebral cavernous

malformation.

Atrial fibrillation People with your genetic profile are likely to not have the predisposition for Atrial fibrillation

CO N N E CT IVE  T IS S UE  DIS O RDE RS

CONDITION NAME RESULTS MAIN MESSAGE

Ehlers-Danlos syndrome People with your genetic profile are likely to not have the predisposition for Ehlers-Danlos syndrome.

Loeys-Dietz syndrome People with your genetic profile are likely to not have the predisposition for Loeys-Dietz syndrome.

Marfan syndrome People with your genetic profile are likely to not have the predisposition for Marfan syndrome.

Rhizomelic chondrodysplasia

punctata

People with your genetic profile are likely to not have the predisposition for Rhizomelic chondrodysplasia

punctata.

Osteogenesis imperfecta People with your genetic profile are likely to not have the predisposition for Osteogenesis imperfecta.

Gout People with your genetic profile are likely to not have the predisposition for Gout

Knee osteoarthritis People with your genetic profile are likely to have the predisposition for Knee osteoarthritis.

Osteoporosis People with your genetic profile are likely to not have the predisposition for Osteoporosis

Osteoarthritis People with your genetic profile are likely to not have the predisposition for Osteoarthritis

Sarcoidosis People with your genetic profile are likely to have the predisposition for Sarcoidosis

Chronic back pain People with your genetic profile are likely to have the predisposition for Chronic back pain.

Periodontitis People with your genetic profile are likely to not have the predisposition for Periodontitis

Adolescent idiopathic scoliosis People with your genetic profile are likely to have the predisposition for Adolescent idiopathic scoliosis

BO N E  MARRO W DIS E AS E S

CONDITION NAME RESULTS MAIN MESSAGE

Fanconi anemia People with your genetic profile are likely to not have the predisposition for Fanconi anemia.

SCID due to ADA deficiency
People with your genetic profile are likely to not have the predisposition for SCID due to ADA

deficiency.

X-linked severe combined

immunodeficiency

People with your genetic profile are likely to not have the predisposition for X-linked severe combined

immunodeficiency.

ME TABO LIC  DIS O RDE RS

CONDITION NAME RESULTS MAIN MESSAGE

Fabry disease People with your genetic profile are likely to not have the predisposition for Fabry disease.
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ME TABO LIC  DIS O RDE RS

CONDITION NAME RESULTS MAIN MESSAGE

Familial Hypercholesterolemia
People with your genetic profile are likely to not have the predisposition for familial

hypercholesterolemia.

Ornithine transcarbamylase deficiency
People with your genetic profile are likely to not have the predisposition for Ornithine

transcarbamylase deficiency.

Wilson Disease People with your genetic profile are likely to not have the predisposition for Wilson disease.

PMM2-congenital disorder of glycosylation
People with your genetic profile are likely to not have the predisposition for PMM2-congenital

disorder of glycosylation.

Dihydrolipoamide dehydrogenase

deficiency

People with your genetic profile are likely to not have the predisposition for Dihydrolipoamide

dehydrogenase deficiency.

Familial Hyperinsulinism
People with your genetic profile are likely to not have the predisposition for Familial

Hyperinsulinism.

Gaucher disease People with your genetic profile are likely to not have the predisposition for Gaucher disease.

Glycogen storage disease type I
People with your genetic profile are likely to not have the predisposition for Glycogen storage

disease type I.

GRACILE syndrome People with your genetic profile are likely to not have the predisposition for GRACILE syndrome.

Hereditary fructose intolerance
People with your genetic profile are likely to not have the predisposition for Hereditary fructose

intolerance.

Maple syrup urine disease
People with your genetic profile are likely to not have the predisposition for Maple syrup urine

disease.

Medium-Chain Acyl-Coenzyme A

Dehydrogenase Deficiency

People with your genetic profile are likely to not have the predisposition for Medium-Chain Acyl-

Coenzyme A Dehydrogenase Deficiency.

Mucolipidosis type IV People with your genetic profile are likely to not have the predisposition for Mucolipidosis type IV.

Niemann-Pick Disease Type A
People with your genetic profile are likely to not have the predisposition for Niemann-Pick Disease

Type A.

Phenylketonuria People with your genetic profile are likely to not have the predisposition for Phenylketonuria.

Tyrosinemia People with your genetic profile are likely to not have the predisposition for Tyrosinemia.

Hereditary Hemochromatosis
People with your genetic profile are likely to not have the predisposition for Hereditary

Hemochromatosis.

Glucose-6-phosphate dehydrogenase

deficiency

People with your genetic profile are likely to not have the predisposition for Glucose-6-phosphate

dehydrogenase deficiency.

Galactosemia People with your genetic profile are likely to not have the predisposition for Galactosemia.

Coenzyme Q10 deficiency
People with your genetic profile are likely to not have the predisposition for Coenzyme Q10

deficiency.

Familial hypertriglyceridemia
People with your genetic profile are likely to not have the predisposition for Familial

hypertriglyceridemia.

Gilbert syndrome People with your genetic profile are likely to not have the predisposition for Gilbert Syndrome.

Hypertriglyceridemia People with your genetic profile are likely to not have the predisposition for Hypertriglyceridemia

Diabetes (gestational) People with your genetic profile are likely to have the predisposition for Diabetes (gestational)

Celiac disease People with your genetic profile are likely to have the predisposition for Celiac disease.
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ME TABO LIC  DIS O RDE RS

CONDITION NAME RESULTS MAIN MESSAGE

Type 1 diabetes People with your genetic profile are likely to not have the predisposition for Type 1 diabetes.

Type 2 diabetes People with your genetic profile are likely to not have the predisposition for Type 2 diabetes.

RE S P IRATO RY  DIS E AS E S

CONDITION NAME RESULTS MAIN MESSAGE

Cystic fibrosis People with your genetic profile are likely to not have the predisposition for Cystic fibrosis.

Asthma People with your genetic profile are likely to not have the predisposition for Asthma.

Chronic mucus hypersecretion People with your genetic profile are likely to have the predisposition for Chronic mucus hypersecretion.

G ASTRO IN TE ST IN AL TRACT  DIS O RDE RS

CONDITION NAME RESULTS MAIN MESSAGE

Juvenile polyposis syndrome People with your genetic profile are likely to not have the predisposition for Juvenile polyposis syndrome.

Barrett's esophagus People with your genetic profile are likely to have the predisposition for Barrett esophagus.

BLO O D DIS O RDE RS

CONDITION NAME RESULTS MAIN MESSAGE

Beta thalassemia People with your genetic profile are likely to have the predisposition for Beta thalassemia.

Sickle cell disease People with your genetic profile are likely to not have the predisposition for Sickle cell disease.

Factor V Leiden thrombophilia People with your genetic profile are likely to not have the predisposition for Factor V Leiden thrombophilia.

Prothrombin thrombophilia People with your genetic profile are likely to not have the predisposition for Prothrombin thrombophilia.

Familial Mediterranean fever People with your genetic profile are likely to not have the predisposition for Familial Mediterranean fever.

Hemophilia A People with your genetic profile are likely to not have the predisposition for Hemophilia A.

Hemophilia B People with your genetic profile are likely to not have the predisposition for Hemophilia B.

Large artery stroke People with your genetic profile are likely to not have the predisposition for Large artery stroke.

Ischemic stroke People with your genetic profile are likely to have the predisposition for Ischemic Stroke

Hypertension People with your genetic profile are likely to not have the predisposition for Hypertension.

Venous thromboembolism People with your genetic profile are likely to not have the predisposition for Venous thromboembolism.

Small vessel stroke People with your genetic profile are likely to not have the predisposition for vessel stroke.

S KIN  DIS O RDE RS

CONDITION NAME RESULTS MAIN MESSAGE

Bloom syndrome People with your genetic profile are likely to not have the predisposition for Bloom syndrome.

Junctional epidermolysis bullosa People with your genetic profile are likely to not have the predisposition for Junctional epidermolysis bullosa.

Sjögren-Larsson syndrome People with your genetic profile are likely to not have the predisposition for Sjögren-Larsson syndrome.

Dermatomyositis People with your genetic profile are likely to have the predisposition for Dermatomyositis

Vitiligo People with your genetic profile are likely to have the predisposition for Vitiligo.

S E N S O RIAL DIS O RDE RS

CONDITION NAME RESULTS MAIN MESSAGE
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S E N S O RIAL DIS O RDE RS

CONDITION NAME RESULTS MAIN MESSAGE

Nonsyndromic Hearing Loss and Deafness

GJB2 Related

People with your genetic profile are likely to not have the predisposition for Nonsyndromic

Hearing Loss and Deafness GJB2 Related.

Pendred syndrome People with your genetic profile are likely to not have the predisposition for Pendred syndrome.

Age-related macular degeneration
People with your genetic profile are likely to not have the predisposition for Age-related macular

degeneration.

Usher syndrome type I
People with your genetic profile are likely to not have the predisposition for Usher syndrome type

I.

Usher syndrome type II
People with your genetic profile are likely to not have the predisposition for Usher syndrome type

II.

Stargardt disease People with your genetic profile are likely to not have the predisposition for Stargardt disease.

Retinitis pigmentosa People with your genetic profile are likely to not have the predisposition for Retinitis pigmentosa.

SYSTE MIC  DIS O RDE RS

CONDITION NAME RESULTS MAIN MESSAGE

Nijmegen breakage syndrome People with your genetic profile are likely to not have the predisposition for Nijmegen breakage syndrome.

Zellweger spectrum disorder People with your genetic profile are likely to not have the predisposition for Zellweger spectrum disorder.

Alpha-1 antitrypsin deficiency People with your genetic profile are likely to not have the predisposition for Alpha-1 antitrypsin deficiency.

Rasopathies (Noonan syndrome) People with your genetic profile are likely to not have the predisposition for Noonan syndrome.

Ataxia teleangiectasia People with your genetic profile are likely to not have the predisposition for Ataxia telangiectasia.

Hereditary Transthyretin

amyloidosis

People with your genetic profile are likely to not have the predisposition for Hereditary Transthyretin

Amyloidosis.

DRUG  RE S PO N S E

CONDITION NAME RESULTS MAIN MESSAGE

Malignant hyperthermia People with your genetic profile are likely to not have the predisposition for Malignant hyperthermia.

IN FLAMMATO RY  DIS O RDE RS

CONDITION NAME RESULTS MAIN MESSAGE

Ulcerative colitis People with your genetic profile are likely to have the predisposition for Ulcerative colitis.

Inflammatory bowel disease People with your genetic profile are likely to have the predisposition for Inflammatory bowel disease

Febrile seizures People with your genetic profile are likely to not have the predisposition for Febrile seizures.

Appendicitis People with your genetic profile are likely to not have the predisposition for Appendicitis

Mouth ulcers People with your genetic profile are likely to not have the predisposition for Mouth ulcers

Psoriasis People with your genetic profile are likely to not have the predisposition for Psoriasis.

Alopecia areata People with your genetic profile are likely to have the predisposition for Alopecia areata.

Crohn's disease People with your genetic profile are likely to not have the predisposition for Crohn's disease.

E N DO CRIN O LO GY  DIS O RDE RS

CONDITION NAME RESULTS MAIN MESSAGE

Hypothyroidism People with your genetic profile are likely to not have the predisposition for Hypothyroidism.
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E N DO CRIN O LO GY  DIS O RDE RS

CONDITION NAME RESULTS MAIN MESSAGE

Thyroid nodules People with your genetic profile are likely to have the predisposition for thyroid nodule.

Polycystic ovary syndrome People with your genetic profile are likely to have the predisposition for Polycystic ovary syndrome.

Premature ovarian failure People with your genetic profile are likely to not have the predisposition for Premature ovarian failure.

GY N E CO LO GY  DIS O RDE RS

CONDITION NAME RESULTS MAIN MESSAGE

Dysmenorrheic pain People with your genetic profile are likely to not have the predisposition for Dysmenorrheic pain.

Uterine fibroids People with your genetic profile are likely to not have the predisposition for Uterine fibroids

O PH TH ALMO LO GY  DIS O RDE RS

CONDITION NAME RESULTS MAIN MESSAGE

Otitis media (chronic) People with your genetic profile are likely to not have the predisposition for Otitis media

Glaucoma People with your genetic profile are likely to have the predisposition for Glaucoma

Diabetic retinopathy People with your genetic profile are likely to have the predisposition for Diabetic retinopathy.

Refractive astigmatism People with your genetic profile are likely to have the predisposition for Astigmatism

Myopia (severe) People with your genetic profile are likely to not have the predisposition for Myopia

ME N TAL ILLN E S S E S

CONDITION NAME RESULTS MAIN MESSAGE

Depressive symptoms
People with your genetic profile are likely to not have the predisposition for Depressive

symptoms.

Attention deficit hyperactivity disorder

symptoms

People with your genetic profile are likely to not have the predisposition for Attention Deficit-

Hyperactivity Disorder.

Anorexia nervosa People with your genetic profile are likely to not have the predisposition for Anorexia nervosa

Bipolar disorder People with your genetic profile are likely to have the predisposition for Bipolar Disorder.

E N DO TE LIAL DIS O RDE RS

CONDITION NAME RESULTS MAIN MESSAGE

Coronary artery calcification People with your genetic profile are likely to not have the predisposition for Coronary artery calcification.

S LE E P  DIS O RDE RS

CONDITION NAME RESULTS MAIN MESSAGE

Obstructive sleep apnea People with your genetic profile are likely to not have the predisposition for Obstructive sleep apnea.

Narcolepsy People with your genetic profile are likely to not have the predisposition for Narcolepsy.

AN DRO LO GY  DIS O RDE RS

CONDITION NAME RESULTS MAIN MESSAGE

Sperm motility People with your genetic profile are likely to have the predisposition for Sperm motility

LIVE R DIS O RDE RS

CONDITION NAME RESULTS MAIN MESSAGE

Cirrhosis (alcohol related) People with your genetic profile are likely to not have the predisposition for Cirrhosis
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RE PRO DUCT IO N

CONDITION NAME RESULTS MAIN MESSAGE

RE PRO DUCT IO N

CONDITION NAME RESULTS MAIN MESSAGE

Spontaneous dizygotic twinning People with your genetic profile are likely to not have the predisposition for Spontaneous dizygotic twinning.

E N DO TE LIAL DIS O RDE RS

CONDITION NAME RESULTS MAIN MESSAGE

Coronary artery disease People with your genetic profile are likely to have the predisposition for Coronary artery disease

The above Summary provides an overview of the predicted risks for the patient. This information is based solely on genotype information and does not

replace a doctor visit or a complete patient profile. Healthcare providers should consider also family history, presenting symptoms, current prescriptions,

and other factors before making any clinical or therapeutic decisions.

K E Y  S U M M A R Y
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No negative assertions based on genotype; no increased risk for the evaluated condition.

We have found a variant potentially associated with an increased risk for this condition.
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Neurofibromatosis type 2

RESULTS

Neurofibromatosis type 2 (NF2) is an autosomal dominant disorder characterized by the

development of multiple tumors involving the central nervous system (CNS). NF2 is inherited

as an autosomal dominant trait in some patients. The abnormal gene can be inherited from

either of the parents, and the risk of passing the gene to offspring from a parent is 50%. In

some patients with NF2, there is no family history and the disease is caused by a de novo

mutation in the NF2 gene. NF2 is caused by mutations in the NF2 gene located in the long arm

of chromosome number 22 (22q12.2). The NF2 gene encodes for the protein known as merlin,

which acts as a tumor suppressor gene. Merlin is found in the Schwann cells in the nervous

system. Vestibular schwannomas are benign tumors involving the vestibular portion of the

vestibulocochlear nerve (CN VIII). The most common location is an inferior vestibular nerve.

They are well-circumscribed encapsulated tumors arising from the perineural elements of the

Schwann cells. They usually cause splaying and displacement of the nerve fibers rather than

engagement. Microscopically, two types of cellular architecture can be seen in these tumors:

Antoni A and B. Antoni A type regions have dense cellularity with closely packed elongated

nuclei alternated with clear zones devoid of nuclei (Verocay bodies). Antoni B type regions are

less cellular and contain more loosely arranged cells. The volume of Antoni B regions in any

given tumor is variable and may be absent.

People with your genetic profile are likely to not have the predisposition for Neurofibromatosis

type 2.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Neurofibromatosis type 2 in your results. Nevertheless, we recommend monitoring your

health in accordance with your country's health recommendations and to check this finding

again as we await the release of the new database from Clinvar.
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Canavan disease

RESULTS

Canavan disease, also called Canavan-Van Bogaert-Bertrand disease, is a rare, progressive, and

fatal neurological hereditary disorder that begins in infancy. It is part of a group of genetic

diseases referred to as leukodystrophies. It is associated with the deficiency of an essential

enzyme resulting in the loss of white matter in the brain, which subsequently leads to the

defective transmission of nerve signals. The neonatal form is the most common and is usually

associated with the most severe symptoms. Most infants appear healthy immediately after

birth, but within 2 to 6 months, obvious deficits in gross motor development will be apparent.

The infant may not be able to move, turn over, control head movements, or support itself.

Hypotonia is a common feature and is usually associated with macrocephaly. Most infants have

difficulty with feeding and develop seizures. Canavan disease is an autosomal recessive

disorder associated with a gene locus on chromosome 17. It is caused by a mutation in the

ASPA gene that encodes the enzyme aspartoacylase. This mutation results in an

aspartoacylase deficiency and the accumulation of N-acetylaspartic acid (NAA) in the brain.

NAA is believed to cause oligodendrocyte dysfunction, consequential spongiform changes, and

degeneration of myelin in the phospholipid layer of axons. Canavan disease is one of the most

prevalent degenerative cerebral diseases of infancy. It frequently affects Ashkenazi Jews but

has been described in other populations as well. However, sufficient data is unavailable to

calculate the prevalence. The carrier frequency among the Ashkenazi varies from 1:37 to 1:57

individuals, yielding approximate prevalence rates ranging from 1:6000 to 1:14,000.

People with your genetic profile are likely to not have the predisposition for Canavan Disease.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Canavan Disease in your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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Familial dysautonomia

RESULTS

Familial dysautonomia (FD) affects the development and survival of sensory, sympathetic, and

parasympathetic neurons. It is a debilitating disease present from birth. Neuronal degeneration

progresses throughout life. Affected individuals have gastrointestinal dysfunction, vomiting

crises, recurrent pneumonia, altered sensitivity to pain and temperature perception, and

cardiovascular instability. About 40% of individuals have autonomic crisis. Hypotonia

contributes to delay in acquisition of motor milestones. Older individuals often have a broad-

based and ataxic gait that deteriorates over time. Life expectancy is decreased.

People with your genetic profile are likely to not have the predisposition for Familial

dysautonomia.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Familial dysautonomia in your results. Nevertheless, we recommend monitoring your health

in accordance with your country's health recommendations and to check this finding again as

we await the release of the new database from Clinvar.
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Leigh syndrome

RESULTS

Leigh syndrome is a rare, inherited neurodegenerative condition. It usually becomes apparent

in infancy, often after a viral infection. Rarely, it begins in the teenage or adult years. Signs and

symptoms usually progress rapidly. Early symptoms may include poor sucking ability; loss of

head control and motor skills; loss of appetite; vomiting; and seizures. As the condition

progresses, symptoms may include weakness and lack of muscle tone; spasticity; movement

disorders; cerebellar ataxia; and peripheral neuropathy. Complications can lead to impairment

of respiratory, heart and kidney function. The term "Leigh-like syndrome" is often used for

people with features that are strongly suggestive of Leigh syndrome but who do not meet the

diagnostic criteria. The inheritance of Leigh syndrome depends on where the responsible gene

is located in each case. This is because it can be due to mutations in either mitochondrial DNA

or nuclear DNA: Mitochondrial DNA-associated Leigh syndrome follows a mitochondrial

inheritance pattern (also called maternal inheritance). Nuclear gene-encoded Leigh syndrome

may be inherited in an autosomal recessive or X-linked manner. Treatment is based on the

symptoms present and depends on the type of Leigh syndrome a person has. While life

expectancy depends on the cause of Leigh syndrome in each person, most do not survive past

mid-childhood or adolescence.

People with your genetic profile are likely to not have the predisposition for Leigh syndrome.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Leigh syndrome in your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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Neuronal Ceroid Lipofuscinosis CLN1 Related

RESULTS

CLN1 disease is an inherited disorder that primarily affects the nervous system. Individuals

with this condition have normal development in infancy, but typically by 18 months they

become increasingly irritable and begin to lose previously acquired skills (developmental

regression). In affected children, brain cells die over time, leading to an overall loss of brain

tissue (brain atrophy) and an unusually small head (microcephaly). Children with CLN1 disease

have decreased muscle tone (hypotonia), intellectual and motor disability, and rarely are able to

speak or walk. Some affected children develop repetitive hand movements. By age 2, individuals

with this condition often have muscle twitches (myoclonus), recurrent seizures (epilepsy), and

vision loss. Some affected children develop frequent respiratory infections. As the condition

worsens, children have severe feeding difficulties that often require a feeding tube. Children

with CLN1 disease usually do not survive past childhood. Some people with CLN1 disease do

not develop symptoms until later in childhood or in adulthood. As with younger affected

children, older individuals develop a decline in intellectual function, myoclonus, epilepsy, and

vision loss. In these individuals, life expectancy depends on when signs and symptoms of CLN1

disease develop and their severity; affected individuals may survive only into adolescence or

through adulthood. Adults with CLN1 disease may also have movement disorders, including

impaired muscle coordination (ataxia) or a pattern of movement abnormalities known as

parkinsonism. CLN1 disease is one of a group of disorders known as neuronal ceroid

lipofuscinoses (NCLs), which may also be collectively referred to as Batten disease. All these

disorders affect the nervous system and typically cause worsening problems with vision,

movement, and thinking ability. The different NCLs are distinguished by their genetic cause.

Each disease type is given the designation "CLN," meaning ceroid lipofuscinosis, neuronal, and

then a number to indicate its subtype.

People with your genetic profile are likely to not have the predisposition for Neuronal Ceroid

Lipofuscinosis CLN1 Related.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Neuronal Ceroid Lipofuscinosis CLN1 Related in your results. Nevertheless, we recommend

monitoring your health in accordance with your country's health recommendations and to

check this finding again as we await the release of the new database from Clinvar.
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Neuronal Ceroid Lipofuscinosis CLN5 Related

RESULTS

CLN5 disease is an inherited disorder that primarily affects the nervous system. The signs and

symptoms of this condition can begin anytime between childhood and early adulthood, but

they typically appear around age 5. Children with CLN5 disease often have normal development

until they experience the first signs of the condition, which are usually problems with

movement and a loss of previously acquired motor skills (developmental regression). Other

features of the condition include recurrent seizures that involve uncontrollable muscle jerks

(myoclonic epilepsy), difficulty coordinating movements (ataxia), vision loss, and a decline in

intellectual function. The life expectancy of people with CLN5 disease varies; affected

individuals usually survive into adolescence or mid-adulthood. CLN5 disease is one of a group

of disorders known as neuronal ceroid lipofuscinoses (NCLs), which may also be collectively

referred to as Batten disease. All these disorders affect the nervous system and typically

cause worsening problems with vision, movement, and thinking ability. The different NCLs are

distinguished by their genetic cause. Each disease type is given the designation "CLN,"

meaning ceroid lipofuscinosis, neuronal, and then a number to indicate its subtype.

People with your genetic profile are likely to not have the predisposition for Neuronal Ceroid

Lipofuscinosis CLN5 Related.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Neuronal Ceroid Lipofuscinosis CLN5 Related in your results. Nevertheless, we recommend

monitoring your health in accordance with your country's health recommendations and to

check this finding again as we await the release of the new database from Clinvar.
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Sialic acid storage disease

RESULTS

Sialic acid storage disease is an inherited disorder that primarily affects the nervous system.

People with sialic acid storage disease have signs and symptoms that may vary widely in

severity. This disorder is generally classified into one of three forms: infantile free sialic acid

storage disease, Salla disease, and intermediate severe Salla disease. Infantile free sialic acid

storage disease (ISSD) is the most severe form of this disorder. Babies with this condition

have severe developmental delay, weak muscle tone (hypotonia), and failure to gain weight and

grow at the expected rate (failure to thrive). They may have unusual facial features that are

often described as "coarse," seizures, bone malformations, an enlarged liver and spleen

(hepatosplenomegaly), and an enlarged heart (cardiomegaly). The abdomen may be swollen due

to the enlarged organs and an abnormal buildup of fluid in the abdominal cavity (ascites).

Affected infants may have a condition called hydrops fetalis in which excess fluid accumulates

in the body before birth. Children with this severe form of the condition usually live only into

early childhood. Salla disease is a less severe form of sialic acid storage disease. Babies with

Salla disease usually begin exhibiting hypotonia during the first year of life and go on to

experience progressive neurological problems. Signs and symptoms of Salla disease include

intellectual disability and developmental delay, seizures, problems with movement and balance

(ataxia), abnormal tensing of the muscles (spasticity), and involuntary slow, sinuous movements

of the limbs (athetosis). Individuals with Salla disease usually survive into adulthood. People

with intermediate severe Salla disease have signs and symptoms that fall between those of

ISSD and Salla disease in severity.

People with your genetic profile are likely to not have the predisposition for Sialic acid storage

disease.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Sialic acid storage disease in your results. Nevertheless, we recommend monitoring your

health in accordance with your country's health recommendations and to check this finding

again as we await the release of the new database from Clinvar.
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Tay-Sachs disease

RESULTS

Tay-Sachs disease is a rare inherited disorder that progressively destroys nerve cells

(neurons) in the brain and spinal cord. The most common form of Tay-Sachs disease becomes

apparent in infancy. Infants with this disorder typically appear normal until the age of 3 to 6

months, when their development slows and muscles used for movement weaken. Affected

infants lose motor skills such as turning over, sitting, and crawling. They also develop an

exaggerated startle reaction to loud noises. As the disease progresses, children with Tay-

Sachs disease experience seizures, vision and hearing loss, intellectual disability, and paralysis.

An eye abnormality called a cherry-red spot, which can be identified with an eye examination, is

characteristic of this disorder. Children with this severe infantile form of Tay-Sachs disease

usually live only into early childhood. Other forms of Tay-Sachs disease are very rare. Signs and

symptoms can appear in childhood, adolescence, or adulthood and are usually milder than

those seen with the infantile form. Characteristic features include muscle weakness, loss of

muscle coordination (ataxia) and other problems with movement, speech problems, and mental

illness. These signs and symptoms vary widely among people with late-onset forms of Tay-

Sachs disease.

People with your genetic profile are likely to not have the predisposition for Tay-Sachs disease.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Tay-Sachs disease in your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.



DANTE LABS™ TEST RESULTS

KIT ID:   GFX0238784

Dante Labs | {{advanced_health_and_wellness}} v1.0.94 | v4.2.2
Run: 1

Kit ID: GFX0238784
Lot: 15:30:22
Batch: 2020-07-20

Page 19

Familial adenomatous polyposis

RESULTS

Familial adenomatous polyposis (FAP) is an inherited disorder characterized by cancer of the

large intestine (colon) and rectum. People with the classic type of familial adenomatous

polyposis may begin to develop multiple non cancerous (benign) growths (polyps) in the colon

as early as their teenage years. Unless the colon is removed, these polyps will become

malignant (cancerous). The average age at which an individual develops colon cancer in classic

familial adenomatous polyposis is 39 years. Some people have a variant of the disorder, called

attenuated familial adenomatous polyposis, in which polyp growth is delayed. The average age

of colorectal cancer onset for attenuated familial adenomatous polyposis is 55 years. In people

with classic familial adenomatous polyposis, the number of polyps increases with age, and

hundreds to thousands of polyps can develop in the colon. Also of particular significance are

noncancerous growths called desmoid tumors. These fibrous tumors usually occur in the tissue

covering the intestines and may be provoked by surgery to remove the colon. Desmoid tumors

tend to recur after they are surgically removed. In both classic familial adenomatous polyposis

and its attenuated variant, benign and malignant tumors are sometimes found in other places

in the body, including the duodenum (a section of the small intestine), stomach, bones, skin,

and other tissues. People who have colon polyps as well as growths outside the colon are

sometimes described as having Gardner syndrome. A milder type of familial adenomatous

polyposis, called autosomal recessive familial adenomatous polyposis, has also been identified.

People with the autosomal recessive type of this disorder have fewer polyps than those with

the classic type. Fewer than 100 polyps typically develop, rather than hundreds or thousands.

The autosomal recessive type of this disorder is caused by mutations in a different gene than

the classic and attenuated types of familial adenomatous polyposis.

People with your genetic profile are likely to not have the predisposition for Familial

adenomatous polyposis.

According to the latest scientific discoveries, there is no documented genetic predisposition

to familial adenomatous polyposis in your results. Nevertheless, we recommend monitoring

your health in accordance with your country's health recommendations and to check this

finding again as we await the release of the new database from Clinvar.
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Li-Fraumeni syndrome

RESULTS

Li-Fraumeni syndrome is a rare disorder that greatly increases the risk of developing several

types of cancer, particularly in children and young adults. The cancers most often associated

with Li-Fraumeni syndrome include breast cancer, a form of bone cancer called osteosarcoma,

and cancers of soft tissues (such as muscle) called soft tissue sarcomas. Other cancers

commonly seen in this syndrome include brain tumors, cancers of blood-forming tissues

(leukemias), and a cancer called adrenocortical carcinoma that affects the outer layer of the

adrenal glands (small hormone-producing glands on top of each kidney). Several other types of

cancer also occur more frequently in people with Li-Fraumeni syndrome. A very similar

condition called Li-Fraumeni-like syndrome shares many of the features of classic Li-Fraumeni

syndrome. Both conditions significantly increase the chances of developing multiple cancers

beginning in childhood; however, the pattern of specific cancers seen in affected family

members is different. The CHEK2 and TP53 genes are associated with Li-Fraumeni syndrome.

More than half of all families with Li-Fraumeni syndrome have inherited mutations in the TP53

gene. TP53 is a tumor suppressor gene, which means that it normally helps control the growth

and division of cells. Mutations in this gene can allow cells to divide in an uncontrolled way and

form tumors. Other genetic and environmental factors are also likely to affect the risk of

cancer in people with TP53 mutations. A few families with cancers characteristic of Li-

Fraumeni syndrome and Li-Fraumeni-like syndrome do not have TP53 mutations, but have

mutations in the CHEK2 gene. Like the TP53 gene, CHEK2 is a tumor suppressor gene.

Researchers are uncertain whether CHEK2 mutations actually cause these conditions or are

merely associated with an increased risk of certain cancers (including breast cancer).

People with your genetic profile are likely to not have the predisposition for Li-Fraumeni

syndrome.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Li-Fraumeni syndrome in your results. Nevertheless, we recommend monitoring your health

in accordance with your country's health recommendations and to check this finding again as

we await the release of the new database from Clinvar.
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Peutz-Jeghers syndrome

RESULTS

Peutz-Jeghers syndrome is characterized by the development of noncancerous growths called

hamartomatous polyps in the gastrointestinal tract (particularly the stomach and intestines)

and a greatly increased risk of developing certain types of cancer. Children with Peutz-Jeghers

syndrome often develop small, dark-colored spots on the lips, around and inside the mouth,

near the eyes and nostrils, and around the anus. These spots may also occur on the hands and

feet. They appear during childhood and often fade as the person gets older. In addition, most

people with Peutz-Jeghers syndrome develop multiple polyps in the stomach and intestines

during childhood or adolescence. Polyps can cause health problems such as recurrent bowel

obstructions, chronic bleeding, and abdominal pain. People with Peutz-Jeghers syndrome have

a high risk of developing cancer during their lifetimes. Cancers of the gastrointestinal tract,

pancreas, cervix, ovary, and breast are among the most commonly reported tumors. Mutations

in the STK11 gene (also known as LKB1) cause most cases of Peutz-Jeghers syndrome. The

STK11 gene is a tumor suppressor gene, which means that it normally prevents cells from

growing and dividing too rapidly or in an uncontrolled way. A mutation in this gene alters the

structure or function of the STK11 protein, disrupting its ability to restrain cell division. The

resulting uncontrolled cell growth leads to the formation of noncancerous polyps and

cancerous tumors in people with Peutz-Jeghers syndrome. A small percentage of people with

Peutz-Jeghers syndrome do not have mutations in the STK11 gene. In these cases, the cause

of the disorder is unknown.

People with your genetic profile are likely to not have the predisposition for Peutz-Jeghers

syndrome.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Peutz-Jeghers syndrome in your results. Nevertheless, we recommend monitoring your

health in accordance with your country's health recommendations and to check this finding

again as we await the release of the new database from Clinvar.
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Pilomatrixoma

RESULTS

Pilomatricoma, also known as pilomatrixoma, is a type of noncancerous (benign) skin tumor

associated with hair follicles. Hair follicles are specialized structures in the skin where hair

growth occurs. Pilomatricomas occur most often on the head or neck, although they can also

be found on the arms, torso, or legs. A pilomatricoma feels like a small, hard lump under the

skin. This type of tumor grows relatively slowly and usually does not cause pain or other

symptoms. Most affected individuals have a single tumor, although rarely multiple

pilomatricomas can occur. If a pilomatricoma is removed surgically, it tends not to grow back

(recur). Most pilomatricomas occur in people under the age of 20. However, these tumors can

also appear later in life. Almost all pilomatricomas are benign, but a very small percentage are

cancerous (malignant). Unlike the benign form, the malignant version of this tumor (known as a

pilomatrix carcinoma) occurs most often in middle age or late in life. Pilomatricoma usually

occurs without other signs or symptoms (isolated), but this type of tumor has also rarely been

reported with inherited conditions. Disorders that can be associated with pilomatricoma

include Gardner syndrome, which is characterized by multiple growths (polyps) and cancers of

the colon and rectum; myotonic dystrophy, which is a form of muscular dystrophy; and

Rubinstein-Taybi syndrome, which is a condition that affects many parts of the body and is

associated with an increased risk of both benign and malignant tumors. Mutations in the

CTNNB1 gene are found in almost all cases of isolated pilomatricoma. These mutations are

somatic, which means they are acquired during a person's lifetime and are present only in

tumor cells. Somatic mutations are not inherited. The CTNNB1 gene provides instructions for

making a protein called beta-catenin. This protein plays an important role in sticking cells

together (cell adhesion) and in communication between cells. It is also involved in cell signaling

as part of the Wnt signaling pathway. This pathway promotes the growth and division

(proliferation) of cells and helps determine the specialized functions a cell will have

(differentiation). Wnt signaling is involved in many aspects of development before birth, as well

as the maintenance and repair of adult tissues. Among its many activities, beta-catenin

appears to be necessary for the normal function of hair follicles. This protein is active in cells

that make up a part of the hair follicle known as the matrix. These cells divide and mature to

form the different components of the hair follicle and the hair shaft. As matrix cells divide, the

hair shaft is pushed upward and extends beyond the skin. Mutations in the CTNNB1 gene lead

to a version of beta-catenin that is always turned on (constitutively active). The overactive

protein triggers matrix cells to divide too quickly and in an uncontrolled way, leading to the

formation of a pilomatricoma. Most pilomatrix carcinomas, the malignant version of

pilomatricoma, also have somatic mutations in the CTNNB1 gene. It is unclear why some

pilomatricomas are cancerous but most others are not.
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RESULTS

People with your genetic profile are likely to not have the predisposition for Pilomatrixoma.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Pilomatricoma in your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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PTEN Hamartoma Tumor Syndrome

RESULTS

The PTEN hamartoma tumor syndrome (PHTS) includes Cowden syndrome (CS), Bannayan-

Riley-Ruvalcaba syndrome (BRRS), PTEN-related Proteus syndrome (PS), and Proteus-like

syndrome. CS is a multiple hamartoma syndrome with a high risk for benign and malignant

tumors of the thyroid, breast, and endometrium. Affected individuals usually have

macrocephaly, trichilemmomas, and papillomatous papules, and present by the late 20s. The

lifetime risk of developing breast cancer is 85%, with an average age of diagnosis between 38

and 46 years. The lifetime risk for thyroid cancer (usually follicular, rarely papillary, but never

medullary thyroid cancer) is approximately 35%. The risk for endometrial cancer may approach

28%. BRRS is a congenital disorder characterized by macrocephaly, intestinal hamartomatous

polyposis, lipomas, and pigmented macules of the glans penis. PS is a complex, highly variable

disorder involving congenital malformations and hamartomatous overgrowth of multiple

tissues, as well as connective tissue nevi, epidermal nevi, and hyperostosis. Proteus-like

syndrome is undefined but refers to individuals with significant clinical features of PS who do

not meet the diagnostic criteria for PS.

People with your genetic profile are likely to not have the predisposition for PTEN Hamartoma

Tumor Syndrome.

According to the latest scientific discoveries, there is no documented genetic predisposition

to PTEN Hamartoma Tumor Syndrome in your results. Nevertheless, we recommend monitoring

your health in accordance with your country's health recommendations and to check this

finding again as we await the release of the new database from Clinvar.
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Paragangliomas

RESULTS

Hereditary paraganglioma-pheochromocytoma is an inherited condition characterized by the

growth of noncancerous (benign) tumors in structures called paraganglia. Paraganglia are

groups of cells that are found near nerve cell bunches called ganglia. A tumor involving the

paraganglia is known as a paraganglioma. A type of paraganglioma known as a

pheochromocytoma develops in the adrenal glands, which are located on top of each kidney

and produce hormones in response to stress. Other types of paraganglioma are usually found

in the head, neck, or trunk. People with hereditary paraganglioma-pheochromocytoma develop

one or more paragangliomas, which may include pheochromocytomas. Pheochromocytomas

and some other paragangliomas are associated with ganglia of the sympathetic nervous

system. The sympathetic nervous system controls the ""fight-or-flight"" response, a series of

changes in the body due to hormones released in response to stress. Sympathetic

paragangliomas found outside the adrenal glands, usually in the abdomen, are called extra-

adrenal paragangliomas. Most sympathetic paragangliomas, including pheochromocytomas,

produce hormones called catecholamines, such as epinephrine (adrenaline) or norepinephrine.

These excess catecholamines can cause signs and symptoms such as high blood pressure

(hypertension), episodes of rapid heartbeat (palpitations), headaches, or sweating. Most

paragangliomas are associated with ganglia of the parasympathetic nervous system, which

controls involuntary body functions such as digestion and saliva formation. Parasympathetic

paragangliomas, typically found in the head and neck, usually do not produce hormones.

However, large tumors may cause signs and symptoms such as coughing, hearing loss in one

ear, or difficulty swallowing. Although most paragangliomas and pheochromocytomas are

noncancerous, some can become cancerous (malignant) and spread to other parts of the body

(metastasize). Extra-adrenal paragangliomas become malignant more often than other types

of paraganglioma or pheochromocytoma. Researchers have identified several types of

hereditary paraganglioma-pheochromocytoma. Each type is distinguished by its genetic cause.

People with types 1, 2, and 3 typically develop paragangliomas in the head or neck region.

People with type 4 usually develop extra-adrenal paragangliomas in the abdomen and are at

higher risk for malignant tumors that metastasize. The other types are very rare. Hereditary

paraganglioma-pheochromocytoma is typically diagnosed in a person's 30s. Paragangliomas

and pheochromocytomas can occur in individuals with other inherited disorders, such as von-

Hippel Lindau syndrome, Carney-Stratakis syndrome, and certain types of multiple endocrine

neoplasia. These other disorders feature additional tumor types and have different genetic

causes. Some paragangliomas and pheochromocytomas occur in people with no history of the

tumors in their families and appear not to be inherited. These cases are designated as

sporadic. Mutations in at least four genes increase the risk of developing the different types

of hereditary paraganglioma-pheochromocytoma. Mutations in the SDHD gene predispose an
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RESULTS

individual to hereditary paraganglioma-pheochromocytoma type 1; mutations in the SDHAF2

gene predispose to type 2; mutations in the SDHC gene predispose to type 3; and mutations in

the SDHB gene predispose to type 4. The SDHB, SDHC, and SDHD genes provide instructions

for making three of the four subunits of an enzyme called succinate dehydrogenase (SDH). In

addition, the protein made by the SDHAF2 gene is required for the SDH enzyme to function.

The SDH enzyme links two important cellular pathways called the citric acid cycle (or Krebs

cycle) and oxidative phosphorylation. These pathways are critical in converting the energy

from food into a form that cells can use. As part of the citric acid cycle, the SDH enzyme

converts a compound called succinate to another compound called fumarate. Succinate acts as

an oxygen sensor in the cell and can help turn on specific pathways that stimulate cells to

grow in a low-oxygen environment (hypoxia). Mutations in the SDHB, SDHC, SDHD, and SDHAF2

genes lead to the loss or reduction of SDH enzyme activity. Because the mutated SDH enzyme

cannot convert succinate to fumarate, succinate accumulates in the cell. As a result, the

hypoxia pathways are triggered in normal oxygen conditions, which lead to abnormal cell

growth and tumor formation.

People with your genetic profile are likely to not have the predisposition for Paragangliomas.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Paragangliomas in your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.



DANTE LABS™ TEST RESULTS

KIT ID:   GFX0238784

Dante Labs | {{advanced_health_and_wellness}} v1.0.94 | v4.2.2
Run: 1

Kit ID: GFX0238784
Lot: 15:30:22
Batch: 2020-07-20

Page 27

Tuberous sclerosis

RESULTS



DANTE LABS™ TEST RESULTS

KIT ID:   GFX0238784

Dante Labs | {{advanced_health_and_wellness}} v1.0.94 | v4.2.2
Run: 1

Kit ID: GFX0238784
Lot: 15:30:22
Batch: 2020-07-20

Page 28

RESULTS

Tuberous sclerosis complex is a genetic disorder characterized by the growth of numerous

non cancerous (benign) tumors in many parts of the body. These tumors can occur in the skin,

brain, kidneys, and other organs, in some cases leading to significant health problems.

Tuberous sclerosis complex also causes developmental problems, and the signs and symptoms

of the condition vary from person to person. Virtually all affected people have skin

abnormalities, including patches of unusually light-colored skin, areas of raised and thickened

skin, and growths under the nails. Tumors on the face called facial angiofibromas are also

common beginning in childhood. Tuberous sclerosis complex often affects the brain, causing

seizures, behavioral problems such as hyperactivity and aggression, and intellectual disability

or learning problems. Some affected children have the characteristic features of autism, a

developmental disorder that affects communication and social interaction. Benign brain

tumors can also develop in people with tuberous sclerosis complex; these tumors can cause

serious or life-threatening complications. Kidney tumors are common in people with tuberous

sclerosis complex; these growths can cause severe problems with kidney function and may be

life-threatening in some cases. Additionally, tumors can develop in the heart, lungs, and the

light-sensitive tissue at the back of the eye (the retina). Mutations in the TSC1 or TSC2 gene

can cause tuberous sclerosis complex. The TSC1 and TSC2 genes provide instructions for

making the proteins hamartin and tuberin, respectively. Within cells, these two proteins likely

work together to help regulate cell growth and size. The proteins act as tumor suppressors,

which normally prevent cells from growing and dividing too fast or in an uncontrolled way.

People with tuberous sclerosis complex are born with one mutated copy of the TSC1 or TSC2

gene in each cell. This mutation prevents the cell from making functional hamartin or tuberin

from the altered copy of the gene. However, enough protein is usually produced from the other,

normal copy of the gene to regulate cell growth effectively. For some types of tumors to

develop, a second mutation involving the other copy of the TSC1 or TSC2 gene must occur in

certain cells during a person's lifetime. When both copies of the TSC1 gene are mutated in a

particular cell, that cell cannot produce any functional hamartin; cells with two altered copies

of the TSC2 gene are unable to produce any functional tuberin. The loss of these proteins

allows the cell to grow and divide in an uncontrolled way to form a tumor. In people with

tuberous sclerosis complex, a second TSC1 or TSC2 mutation typically occurs in multiple cells

over an affected person's lifetime. The loss of hamartin or tuberin in different types of cells

leads to the growth of tumors in many different organs and tissues.

People with your genetic profile are likely to not have the predisposition for Tuberous

sclerosis.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Tuberous sclerosis in your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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Von Hippel-Lindau syndrome is an inherited disorder characterized by the formation of tumors

and fluid-filled sacs (cysts) in many different parts of the body. Tumors may be either

noncancerous or cancerous and most frequently appear during young adulthood; however, the

signs and symptoms of von Hippel-Lindau syndrome can occur throughout life. Tumors called

hemangioblastomas are characteristic of von Hippel-Lindau syndrome. These growths are

made of newly formed blood vessels. Although they are typically non cancerous, they can

cause serious or life-threatening complications. Hemangioblastomas that develop in the brain

and spinal cord can cause headaches, vomiting, weakness, and a loss of muscle coordination

(ataxia). Hemangioblastomas can also occur in the light-sensitive tissue that lines the back of

the eye (the retina). These tumors, which are also called retinal angiomas, may cause vision

loss. People with von Hippel-Lindau syndrome commonly develop cysts in the kidneys,

pancreas, and genital tract. They are also at an increased risk of developing a type of kidney

cancer called clear cell renal cell carcinoma and a type of pancreatic cancer called a pancreatic

neuroendocrine tumor. Von Hippel-Lindau syndrome is associated with a type of tumor called a

pheochromocytoma, which most commonly occurs in the adrenal glands (small hormone-

producing glands located on top of each kidney). Pheochromocytomas are usually non

cancerous. They may cause no symptoms, but in some cases they are associated with

headaches, panic attacks, excess sweating, or dangerously high blood pressure that may not

respond to medication. Pheochromocytomas are particularly dangerous in times of stress or

trauma, such as when undergoing surgery or in an accident, or during pregnancy. About 10

percent of people with von Hippel-Lindau syndrome develop endolymphatic sac tumors, which

are noncancerous tumors in the inner ear. These growths can cause hearing loss in one or

both ears, as well as ringing in the ears (tinnitus) and problems with balance. Without

treatment, these tumors can cause sudden profound deafness. Noncancerous tumors may also

develop in the liver and lungs in people with von Hippel-Lindau syndrome. These tumors do not

appear to cause any signs or symptoms. Mutations in the VHL gene cause von Hippel-Lindau

syndrome. The VHL gene is a tumor suppressor gene, which means it keeps cells from growing

and dividing too rapidly or in an uncontrolled way. Mutations in this gene prevent production

of the VHL protein or lead to the production of an abnormal version of the protein. An altered

or missing VHL protein cannot effectively regulate cell survival and division. As a result, cells

grow and divide uncontrollably to form the tumors and cysts that are characteristic of von

Hippel-Lindau syndrome.

People with your genetic profile are likely to not have the predisposition for Von Hippel-Lindau

syndrome.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Von Hippel-Lindau syndrome in your results. Nevertheless, we recommend monitoring your

health in accordance with your country's health recommendations and to check this finding

again as we await the release of the new database from Clinvar.
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Andermann syndrome is a disorder that damages the nerves used for muscle movement and

sensation (motor and sensory neuropathy). Absence (agenesis) or malformation of the tissue

connecting the left and right halves of the brain (corpus callosum) also occurs in most people

with this disorder. People affected by Andermann syndrome have abnormal or absent reflexes

(areflexia) and weak muscle tone (hypotonia). They experience muscle wasting (amyotrophy),

severe progressive weakness and loss of sensation in the limbs, and rhythmic shaking

(tremors). They typically begin walking between ages 3 and 4 and lose this ability by their

teenage years. As they get older, people with this disorder frequently develop joint deformities

called contractures, which restrict the movement of certain joints. Most affected individuals

also develop abnormal curvature of the spine (scoliosis), which may require surgery. Andermann

syndrome also results in abnormal function of certain cranial nerves, which emerge directly

from the brain and extend to various areas of the head and neck. Cranial nerve problems may

result in facial muscle weakness, drooping eyelids (ptosis), and difficulty following movements

with the eyes (gaze palsy). Individuals with Andermann syndrome usually have intellectual

disability, which may be mild to severe, and some experience seizures. They may also develop

psychiatric symptoms such as depression, anxiety, agitation, paranoia, and hallucinations,

which usually appear in adolescence. Some people with Andermann syndrome have atypical

physical features such as widely spaced eyes (ocular hypertelorism); a wide, short skull

(brachycephaly); a high arch of the hard palate at the roof of the mouth; a big toe that

crosses over the other toes; and partial fusion (syndactyly) of the second and third toes.

Andermann syndrome is associated with a shortened life expectancy, but affected individuals

typically live into adulthood.Mutations in the SLC12A6 gene cause Andermann syndrome. The

SLC12A6 gene provides instructions for making a protein called a K-Cl cotransporter. This

protein is involved in moving charged atoms (ions) of potassium (K) and chlorine (Cl) across

the cell membrane. The positively charged potassium ions and negatively charged chlorine ions

are moved together (cotransported), so that the charges inside and outside the cell membrane

are unchanged (electroneutral). Electroneutral co-transport of ions across cell membranes is

involved in many functions of the body. While the specific function of the K-Cl cotransporter

produced from the SLC12A6 gene is unknown, it seems to be critical for the development and

maintenance of nerve tissue. It may be involved in regulating the amounts of potassium,

chlorine, or water in cells and intercellular spaces. The K-Cl cotransporter protein may also

help regulate the activity of other proteins that are sensitive to ion concentrations. Mutations

in the SLC12A6 gene that cause Andermann syndrome disrupt the function of the K-Cl

cotransporter protein. The lack of functional protein normally produced from the SLC12A6

gene is believed to interfere with the development of the corpus callosum and maintenance of
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the nerves that transmit signals needed for movement and sensation, resulting in the signs

and symptoms of Andermann syndrome.

People with your genetic profile are likely to not have the predisposition for Andermann

syndrome.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Andermann syndrome in your results. Nevertheless, we recommend monitoring your health

in accordance with your country's health recommendations and to check this finding again as

we await the release of the new database from Clinvar.



DANTE LABS™ TEST RESULTS

KIT ID:   GFX0238784

Dante Labs | {{advanced_health_and_wellness}} v1.0.94 | v4.2.2
Run: 1

Kit ID: GFX0238784
Lot: 15:30:22
Batch: 2020-07-20

Page 33

Limb-girdle muscular dystrophy
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Limb-girdle muscular dystrophy is a term for a group of diseases that cause weakness and

wasting of the muscles in the arms and legs. The muscles most affected are those closest to

the body (proximal muscles), specifically the muscles of the shoulders, upper arms, pelvic area,

and thighs. The severity, age of onset, and features of limb-girdle muscle dystrophy vary

among the many subtypes of this condition and may be inconsistent even within the same

family. Signs and symptoms may first appear at any age and generally worsen with time,

although in some cases they remain mild. In the early stages of limb-girdle muscular dystrophy,

affected individuals may have an unusual walking gait, such as waddling or walking on the balls

of their feet, and may also have difficulty running. They may need to use their arms to press

themselves up from a squatting position because of their weak thigh muscles. As the condition

progresses, people with limb-girdle muscular dystrophy may eventually require wheelchair

assistance. Muscle wasting may cause changes in posture or in the appearance of the shoulder,

back, and arm. In particular, weak shoulder muscles tend to make the shoulder blades (scapulae)

""stick out"" from the back, a sign known as scapular winging. Affected individuals may also

have an abnormally curved lower back (lordosis) or a spine that curves to the side (scoliosis).

Some develop joint stiffness (contractures) that can restrict movement in their hips, knees,

ankles, or elbows. Overgrowth (hypertrophy) of the calf muscles occurs in some people with

limb-girdle muscular dystrophy. Weakening of the heart muscle (cardiomyopathy) occurs in

some forms of limb-girdle muscular dystrophy. Some affected individuals experience mild to

severe breathing problems related to the weakness of muscles needed for breathing. In some

cases, the breathing problems are severe enough that affected individuals need to use a

machine to help them breathe (mechanical ventilation). Intelligence is generally unaffected in

limb-girdle muscular dystrophy; however, developmental delay and intellectual disability have

been reported in rare forms of the disorder. The various forms of limb-girdle muscular

dystrophy are caused by mutations in many different genes. These genes provide instructions

for making proteins that are involved in muscle maintenance and repair. Some of the proteins

produced from these genes assemble with other proteins into larger protein complexes. These

complexes maintain the physical integrity of muscle tissue and allow the muscles to contract.

Other proteins participate in cell signaling, cell membrane repair, or the removal of potentially

toxic wastes from muscle cells. Limb-girdle muscular dystrophy is classified based on its

inheritance pattern and genetic cause. Limb-girdle muscular dystrophy type 1 includes forms

of the disorder that have an inheritance pattern called autosomal dominant. Mutations in the

LMNA gene cause limb-girdle muscular dystrophy type 1B. Limb-girdle muscular dystrophy type

1C is one of a group of muscle disorders called caveolinopathies caused by mutations in the

CAV3 gene. Limb-girdle muscular dystrophy type 2 includes forms of the disorder that have an

inheritance pattern called autosomal recessive. Calpainopathy, or limb-girdle muscular
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dystrophy type 2A, is caused by mutations in the CAPN3 gene. Type 2A is the most common

form of limb-girdle muscular dystrophy, accounting for about 30 percent of cases.

Dysferlinopathy, also called limb-girdle muscular dystrophy type 2B, is caused by mutations in

the DYSF gene. Sarcoglycanopathies are forms of limb-girdle muscular dystrophy caused by

mutations in the SGCA, SGCB, SGCG, and SGCD genes. These sarcoglycanopathies are known

as limb-girdle muscular dystrophy types 2D, 2E, 2C, and 2F respectively. A TTN gene mutation

causes limb-girdle muscular dystrophy type 2J, which has been identified only in the Finnish

population. Mutations in the ANO5 gene cause limb-girdle muscular dystrophy type 2L.

Mutations in several other genes cause forms of limb-girdle muscular dystrophy called

dystroglycanopathies, including limb-girdle muscular dystrophy types 2I, 2K, 2M, and 2N. Other

rare forms of limb-girdle muscular dystrophy are caused by mutations in several other genes,

some of which have not been identified.

People with your genetic profile are likely to not have the predisposition for Limb-girdle

muscular dystrophy .

According to the latest scientific discoveries, there is no documented genetic predisposition

to Limb-girdle muscular dystrophy in your results. Nevertheless, we recommend monitoring

your health in accordance with your country's health recommendations and to check this

finding again as we await the release of the new database from Clinvar.
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Polycystic kidney disease is a disorder that affects the kidneys and other organs. Clusters of

fluid-filled sacs, called cysts, develop in the kidneys and interfere with their ability to filter

waste products from the blood. The growth of cysts causes the kidneys to become enlarged

and can lead to kidney failure. Cysts may also develop in other organs, particularly the liver.

Frequent complications of polycystic kidney disease include dangerously high blood pressure

(hypertension), pain in the back or sides, blood in the urine (hematuria), recurrent urinary tract

infections, kidney stones, and heart valve abnormalities. Additionally, people with polycystic

kidney disease have an increased risk of an abnormal bulging (an aneurysm) in a large blood

vessel called the aorta or in blood vessels at the base of the brain. Aneurysms can be life-

threatening if they tear or rupture. The two major forms of polycystic kidney disease are

distinguished by the usual age of onset and the pattern in which it is passed through families.

The autosomal dominant form (sometimes called ADPKD) has signs and symptoms that

typically begin in adulthood, although cysts in the kidney are often present from birth or

childhood. Autosomal dominant polycystic kidney disease can be further divided into type 1

and type 2, depending on the genetic cause. The autosomal recessive form of polycystic kidney

disease (sometimes called ARPKD) is much rarer and is often lethal early in life. The signs and

symptoms of this condition are usually apparent at birth or in early infancy. Mutations in the

PKD1, PKD2, and PKHD1 genes cause polycystic kidney disease. Mutations in either the PKD1 or

PKD2 gene can cause autosomal dominant polycystic kidney disease; PKD1 gene mutations

cause ADPKD type 1, and PKD2 gene mutations cause ADPKD type 2. These genes provide

instructions for making proteins whose functions are not fully understood. Researchers

believe that they are involved in transmitting chemical signals from outside the cell to the cell's

nucleus. The two proteins work together to promote normal kidney development, organization,

and function. Mutations in the PKD1 or PKD2 gene lead to the formation of thousands of

cysts, which disrupt the normal functions of the kidneys and other organs. People with

mutations in the PKD2 gene, particularly women, typically have a less severe form of the

disease than people with PKD1 mutations. The signs and symptoms, including a decline in

kidney function, tend to appear later in adulthood in people with a PKD2 mutation. Mutations

in the PKHD1 gene cause autosomal recessive polycystic kidney disease. This gene provides

instructions for making a protein whose exact function is unknown; however, the protein likely

transmits chemical signals from outside the cell to the cell nucleus. Researchers have not

determined how mutations in the PKHD1 gene lead to the formation of numerous cysts

characteristic of polycystic kidney disease. Although polycystic kidney disease is usually a

genetic disorder, a small percentage of cases are not caused by gene mutations. These cases

are called acquired polycystic kidney disease. This form of the disorder occurs most often in
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people with other types of kidney disease who have been treated for several years with

hemodialysis (a procedure that filters waste products from the blood).

People with your genetic profile are likely to not have the predisposition for Polycystic kidney

disease.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Polycystic kidney disease in your results. Nevertheless, we recommend monitoring your

health in accordance with your country's health recommendations and to check this finding

again as we await the release of the new database from Clinvar.
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Primary hyperoxaluria is a rare condition characterized by recurrent kidney and bladder

stones. The condition often results in end stage renal disease (ESRD), which is a life-

threatening condition that prevents the kidneys from filtering fluids and waste products from

the body effectively. Primary hyperoxaluria results from the overproduction of a substance

called oxalate. Oxalate is filtered through the kidneys and excreted as a waste product in urine,

leading to abnormally high levels of this substance in urine (hyperoxaluria). During its

excretion, oxalate can combine with calcium to form calcium oxalate, a hard compound that is

the main component of kidney and bladder stones. Deposits of calcium oxalate can damage the

kidneys and other organs and lead to blood in the urine (hematuria), urinary tract infections,

kidney damage, ESRD, and injury to other organs. Over time, kidney function decreases such

that the kidneys can no longer excrete as much oxalate as they receive. As a result oxalate

levels in the blood rise, and the substance gets deposited in tissues throughout the body

(systemic oxalosis), particularly in bones and the walls of blood vessels. Oxalosis in bones can

cause fractures. There are three types of primary hyperoxaluria that differ in their severity

and genetic cause. In primary hyperoxaluria type 1, kidney stones typically begin to appear

anytime from childhood to early adulthood, and ESRD can develop at any age. Primary

hyperoxaluria type 2 is similar to type 1, but ESRD develops later in life. In primary

hyperoxaluria type 3, affected individuals often develop kidney stones in early childhood, but

few cases of this type have been described so additional signs and symptoms of this type are

unclear. Mutations in the AGXT, GRHPR, and HOGA1 genes cause primary hyperoxaluria types 1,

2, and 3, respectively. These genes provide instructions for making enzymes that are involved

in the breakdown and processing of protein building blocks (amino acids) and other

compounds. The enzyme produced from the HOGA1 gene is involved in the breakdown of an

amino acid, which results in the formation of a compound called glyoxylate. This compound is

further broken down by the enzymes produced from the AGXT and GRHPR genes. Mutations in

the AGXT, GRHPR, or HOGA1 gene lead to a decrease in production or activity of the respective

proteins, which prevents the normal breakdown of glyoxylate. AGXT and GRHPR gene

mutations result in an accumulation of glyoxylate, which is then converted to oxalate for

removal from the body as a waste product. HOGA1 gene mutations also result in excess

oxalate, although researchers are unsure as to how this occurs. Oxalate that is not excreted

from the body combines with calcium to form calcium oxalate deposits, which can damage the

kidneys and other organs.

People with your genetic profile are likely to not have the predisposition for Primary

hyperoxaluria.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Primary hyperoxaluria in your results. Nevertheless, we recommend monitoring your health

in accordance with your country's health recommendations and to check this finding again as

we await the release of the new database from Clinvar.
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Arrhythmogenic right ventricular cardiomyopathy (ARVC) is a form of heart disease that

usually appears in adulthood. ARVC is a disorder of the myocardium, which is the muscular wall

of the heart. This condition causes part of the myocardium to break down over time,

increasing the risk of an abnormal heartbeat (arrhythmia) and sudden death. ARVC may not

cause any symptoms in its early stages. However, affected individuals may still be at risk of

sudden death, especially during strenuous exercise. When symptoms occur, they most

commonly include a sensation of fluttering or pounding in the chest (palpitations), light-

headedness, and fainting (syncope). Over time, ARVC can also cause shortness of breath and

abnormal swelling in the legs or abdomen. If the myocardium becomes severely damaged in the

later stages of the disease, it can lead to heart failure. ARVC occurs in an estimated 1 in 1,000

to 1 in 1,250 people. This disorder may be underdiagnosed because it can be difficult to detect

in people with mild or no symptoms. ARVC can result from mutations in at least 13 genes. Many

of these genes are known as desmosomal genes because they provide instructions for making

components of cell structures called desmosomes. Desmosomes attach heart muscle cells to

one another, providing strength to the myocardium and playing a role in signaling between

neighboring cells. Mutations in desmosomal genes impair the function of desmosomes. Without

normal desmosomes, cells of the myocardium detach from one another and die, particularly

when the heart muscle is placed under stress (such as during vigorous exercise). These

changes primarily affect the myocardium surrounding the right ventricle, one of the two lower

chambers of the heart. The damaged myocardium is gradually replaced by fat and scar tissue.

As this abnormal tissue builds up, the walls of the right ventricle become stretched out,

preventing the heart from pumping blood effectively. These changes also disrupt the electrical

signals that control the heartbeat, which can lead to arrhythmia. Less commonly, mutations in

non-desmosomal genes can cause ARVC. These genes have a variety of functions, including cell

signaling, providing structure and stability to heart muscle cells, and helping to maintain a

normal heart rhythm. Researchers are working to determine how mutations in non-

desmosomal genes can lead to ARVC. Gene mutations have been found in about 60 percent of

people with ARVC. Mutations in a desmosomal gene called PKP2 appear to be most common. In

people without an identified mutation, the cause of the disorder is unknown. Researchers are

looking for additional genetic factors that play a role in causing ARVC.

People with your genetic profile are likely to not have the predisposition for Arrhythmogenic

right ventricular cardiomyopathy.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Arrhythmogenic right ventricular cardiomyopathy in your results. Nevertheless, we

recommend monitoring your health in accordance with your country's health recommendations

and to check this finding again as we await the release of the new database from Clinvar.



DANTE LABS™ TEST RESULTS

KIT ID:   GFX0238784

Dante Labs | {{advanced_health_and_wellness}} v1.0.94 | v4.2.2
Run: 1

Kit ID: GFX0238784
Lot: 15:30:22
Batch: 2020-07-20

Page 41

Catecholaminergic polymorphic ventricular tachycardia
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Catecholaminergic polymorphic ventricular tachycardia (CPVT) is a condition characterized by

an abnormal heart rhythm (arrhythmia). As the heart rate increases in response to physical

activity or emotional stress, it can trigger an abnormally fast and irregular heartbeat called

ventricular tachycardia. Episodes of ventricular tachycardia can cause light-headedness,

dizziness, and fainting (syncope). In people with CPVT, these episodes typically begin in

childhood. If CPVT is not recognized and treated, an episode of ventricular tachycardia may

cause the heart to stop beating (cardiac arrest), leading to sudden death. Researchers suspect

that CPVT may be a significant cause of sudden death in children and young adults without

recognized heart abnormalities. CPVT can result from mutations in two genes, RYR2 and

CASQ2. RYR2 gene mutations cause about half of all cases, while mutations in the CASQ2 gene

account for 1 percent to 2 percent of cases. In people without an identified mutation in one of

these genes, the genetic cause of the disorder is unknown. The RYR2 and CASQ2 genes

provide instructions for making proteins that help maintain a regular heartbeat. For the heart

to beat normally, heart muscle cells called myocytes must tense (contract) and relax in a

coordinated way. Both the RYR2 and CASQ2 proteins are involved in handling calcium within

myocytes, which is critical for the regular contraction of these cells. Mutations in either the

RYR2 or CASQ2 gene disrupt the handling of calcium within myocytes. During exercise or

emotional stress, impaired calcium regulation in the heart can lead to ventricular tachycardia in

people with CPVT.

People with your genetic profile are likely to not have the predisposition for Catecholaminergic

polymorphic ventricular tachycardia.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Catecholaminergic polymorphic ventricular tachycardia in your results. Nevertheless, we

recommend monitoring your health in accordance with your country's health recommendations

and to check this finding again as we await the release of the new database from Clinvar.
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Familial thoracic aortic aneurysm and dissection

RESULTS

Familial thoracic aortic aneurysm and dissection (familial TAAD) involves problems with the

aorta, which is the large blood vessel that distributes blood from the heart to the rest of the

body. Familial TAAD affects the upper part of the aorta, near the heart. This part of the aorta

is called the thoracic aorta because it is located in the chest (thorax). Other vessels that carry

blood from the heart to the rest of the body (arteries) can also be affected. In familial TAAD,

the aorta can become weakened and stretched (aortic dilatation), which can lead to a bulge in

the blood vessel wall (an aneurysm). Aortic dilatation may also lead to a sudden tearing of the

layers in the aorta wall (aortic dissection), allowing blood to flow abnormally between the

layers. These aortic abnormalities are potentially life-threatening because they can decrease

blood flow to other parts of the body such as the brain or other vital organs, or cause the

aorta to break open (rupture). The occurrence and timing of these aortic abnormalities vary,

even within the same affected family. They can begin in childhood or not occur until late in life.

Aortic dilatation is generally the first feature of familial TAAD to develop, although in some

affected individuals dissection occurs with little or no aortic dilatation. Aortic aneurysms

usually have no symptoms. However, depending on the size, growth rate, and location of these

abnormalities, they can cause pain in the jaw, neck, chest, or back; swelling in the arms, neck, or

head; difficult or painful swallowing; hoarseness; shortness of breath; wheezing; a chronic

cough; or coughing up blood. Aortic dissections usually cause severe, sudden chest or back

pain, and may also result in unusually pale skin (pallor), a very faint pulse, numbness or tingling

(paresthesias) in one or more limbs, or paralysis. Familial TAAD may not be associated with

other signs and symptoms. However, some individuals in affected families show mild features of

related conditions called Marfan syndrome or Loeys-Dietz syndrome. These features include

tall stature, stretch marks on the skin, an unusually large range of joint movement ( joint

hypermobility), and either a sunken or protruding chest. Occasionally, people with familial TAAD

develop aneurysms in the brain or in the section of the aorta located in the abdomen

(abdominal aorta). Some people with familial TAAD have heart abnormalities that are present

from birth (congenital). Affected individuals may also have a soft out-pouching in the lower

abdomen (inguinal hernia), an abnormal curvature of the spine (scoliosis), or a purplish skin

discoloration (livedo reticularis) caused by abnormalities in the tiny blood vessels of the skin

(dermal capillaries). However, these conditions are also common in the general population.

Depending on the genetic cause of familial TAAD in particular families, they may have an

increased risk of developing blockages in smaller arteries, which can lead to heart attack and

stroke. Familial TAAD is believed to account for at least 20 percent of thoracic aortic

aneurysms and dissections. In the remainder of cases, the abnormalities are thought to be

caused by factors that are not inherited, such as damage to the walls of the aorta from aging,

tobacco use, injury, or disease. While aortic aneurysms are common worldwide, it is difficult to
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determine their exact prevalence because they usually cause no symptoms unless they rupture.

Ruptured aortic aneurysms and dissections are estimated to cause almost 30,000 deaths in

the United States each year. Mutations in any of several genes are associated with familial

TAAD. Mutations in the ACTA2 gene have been identified in 14 to 20 percent of people with

this disorder, and TGFBR2 gene mutations have been found in 2.5 percent of affected

individuals. Mutations in several other genes account for smaller percentages of cases. The

ACTA2 gene provides instructions for making a protein called smooth muscle alpha (α)-2 actin,

which is found in vascular smooth muscle cells. Layers of these cells are found in the walls of

the aorta and other arteries. Within vascular smooth muscle cells, smooth muscle α-2 actin

forms the core of structures called sarcomeres, which are necessary for muscles to contract.

This ability to contract allows the arteries to maintain their shape instead of stretching out as

blood is pumped through them. ACTA2 gene mutations that are associated with familial TAAD

change single protein building blocks (amino acids) in the smooth muscle α-2 actin protein.

These changes likely affect the way the protein functions in smooth muscle contraction,

interfering with the sarcomeres' ability to prevent the arteries from stretching. The aorta,

where the force of blood pumped directly from the heart is most intense, is particularly

vulnerable to this stretching. Abnormal stretching of the aorta results in the aortic dilatation,

aneurysms, and dissections that characterize familial TAAD. TGFBR2 gene mutations are also

associated with familial TAAD. The TGFBR2 gene provides instructions for making a protein

called transforming growth factor-beta (TGF-β) receptor type 2. This receptor transmits

signals from the cell surface into the cell through a process called signal transduction.

Through this type of signaling, the environment outside the cell affects activities inside the

cell. In particular, the TGF-β receptor type 2 protein helps control the growth and division

(proliferation) of cells and the process by which cells mature to carry out specific functions

(differentiation). It is also involved in the formation of the extracellular matrix, an intricate

lattice of proteins and other molecules that forms in the spaces between cells. TGFBR2 gene

mutations alter the receptor 's structure, which disturbs signal transduction. The disturbed

signaling can impair cell growth and development. It is not known how these changes result in

the specific aortic abnormalities associated with familial TAAD. Mutations in other genes, some

of which have not been identified, are also associated with familial TAAD.

People with your genetic profile are likely to not have the predisposition for Familial thoracic

aortic aneurysm and dissection.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Familial thoracic aortic aneurysm and dissection in your results. Nevertheless, we

recommend monitoring your health in accordance with your country's health recommendations

and to check this finding again as we await the release of the new database from Clinvar.
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Brugada syndrome

RESULTS

Brugada syndrome is a condition that causes a disruption of the heart's normal rhythm.

Specifically, this disorder can lead to irregular heartbeats in the heart's lower chambers

(ventricles), which is an abnormality called ventricular arrhythmia. If untreated, the irregular

heartbeats can cause fainting (syncope), seizures, difficulty breathing, or sudden death. These

complications typically occur when an affected person is resting or asleep. Brugada syndrome

usually becomes apparent in adulthood, although it can develop any time throughout life. Signs

and symptoms related to arrhythmias, including sudden death, can occur from early infancy to

late adulthood. Sudden death typically occurs around age 40. This condition may explain some

cases of sudden infant death syndrome (SIDS), which is a major cause of death in babies

younger than 1 year. SIDS is characterized by sudden and unexplained death, usually during

sleep. Sudden unexplained nocturnal death syndrome (SUNDS) is a condition characterized by

unexpected cardiac arrest in young adults, usually at night during sleep. This condition was

originally described in Southeast Asian populations, where it is a major cause of death.

Researchers have determined that SUNDS and Brugada syndrome are the same disorder. The

exact prevalence of Brugada syndrome is unknown, although it is estimated to affect 5 in

10,000 people worldwide. This condition occurs much more frequently in people of Asian

ancestry, particularly in Japanese and Southeast Asian populations. Although Brugada

syndrome affects both men and women, the condition appears to be 8 to 10 times more

common in men. Researchers suspect that testosterone, a sex hormone present at much

higher levels in men, may account for this difference. Brugada syndrome can be caused by

mutations in one of several genes. The most commonly mutated gene in this condition is

SCN5A, which is altered in approximately 30 percent of affected individuals. This gene provides

instructions for making a sodium channel, which normally transports positively charged sodium

atoms (ions) into heart muscle cells. This type of ion channel plays a critical role in maintaining

the heart's normal rhythm. Mutations in the SCN5A gene alter the structure or function of the

channel, which reduces the flow of sodium ions into cells. A disruption in ion transport alters

the way the heart beats, leading to the abnormal heart rhythm characteristic of Brugada

syndrome. Mutations in other genes can also cause Brugada syndrome. Together, these other

genetic changes account for less than two percent of cases of the condition. Some of the

additional genes involved in Brugada syndrome provide instructions for making proteins that

ensure the correct location or function of sodium channels in heart muscle cells. Proteins

produced by other genes involved in the condition form or help regulate ion channels that

transport calcium or potassium into or out of heart muscle cells. As with sodium channels,

proper flow of ions through calcium and potassium channels in the heart muscle helps

maintain a regular heartbeat. Mutations in these genes disrupt the flow of ions, impairing the

heart's normal rhythm. In affected people without an identified gene mutation, the cause of
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Brugada syndrome is often unknown. In some cases, certain drugs may cause a nongenetic

(acquired) form of the disorder. Drugs that can induce an altered heart rhythm include

medications used to treat some forms of arrhythmia, a condition called angina (which causes

chest pain), high blood pressure, depression, and other mental illnesses. Abnormally high blood

levels of calcium (hypercalcemia) or potassium (hyperkalemia), as well as unusually low

potassium levels (hypokalemia), also have been associated with acquired Brugada syndrome. In

addition to causing a nongenetic form of this disorder, these factors may trigger symptoms in

people with an underlying mutation in SCN5A or another gene.

People with your genetic profile are likely to not have the predisposition for Brugada

syndrome.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Brugada syndrome in your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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Dilated Cardiomyopathy

RESULTS

Familial dilated cardiomyopathy is a genetic form of heart disease. It occurs when heart

(cardiac) muscle becomes thin and weakened in at least one chamber of the heart, causing the

open area of the chamber to become enlarged (dilated). As a result, the heart is unable to

pump blood as efficiently as usual. To compensate, the heart attempts to increase the amount

of blood being pumped through the heart, leading to further thinning and weakening of the

cardiac muscle. Over time, this condition results in heart failure. It usually takes many years for

symptoms of familial dilated cardiomyopathy to cause health problems. They typically begin in

mid-adulthood, but can occur at any time from infancy to late adulthood. Signs and symptoms

of familial dilated cardiomyopathy can include an irregular heartbeat (arrhythmia), shortness of

breath (dyspnea), extreme tiredness (fatigue), fainting episodes (syncope), and swelling of the

legs and feet. In some cases, the first sign of the disorder is sudden cardiac death. The

severity of the condition varies among affected individuals, even in members of the same

family. It is estimated that 750,000 people in the United States have dilated cardiomyopathy;

roughly half of these cases are familial. Mutations in more than 30 genes have been found to

cause familial dilated cardiomyopathy. These genes provide instructions for making proteins

that are found in cardiac muscle cells called cardiomyocytes. Many of these proteins play

important roles in the contraction of the cardiac muscle through their association with cell

structures called sarcomeres. Sarcomeres are the basic units of muscle contraction; they are

made of proteins that generate the mechanical force needed for muscles to contract. Many

other proteins associated with familial dilated cardiomyopathy make up the structural

framework (the cytoskeleton) of cardiomyocytes. The remaining proteins play various roles

within cardiomyocytes to ensure their proper functioning. Mutations in one gene, TTN, account

for approximately 20 percent of cases of familial dilated cardiomyopathy. The TTN gene

provides instructions for making a protein called titin, which is found in the sarcomeres of

many types of muscle cells, including cardiomyocytes. Titin provides structure, flexibility, and

stability to sarcomeres. Titin also plays a role in chemical signaling and in assembling new

sarcomeres. The TTN gene mutations that cause familial dilated cardiomyopathy result in the

production of an abnormally short titin protein. It is unclear how the altered protein causes

familial dilated cardiomyopathy, but it is likely that it impairs sarcomere function and disrupts

chemical signaling. It is unclear how mutations in the other genes cause familial dilated

cardiomyopathy. It is likely that the changes impair cardiomyocyte function and reduce the

ability of these cells to contract, weakening and thinning cardiac muscle. People with familial

dilated cardiomyopathy often do not have an identified mutation in any of the known

associated genes. The cause of the condition in these individuals is unknown. Familial dilated

cardiomyopathy is described as nonsyndromic or isolated because it typically affects only the

heart. However, dilated cardiomyopathy can also occur as part of syndromes that affect other
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organs and tissues in the body. These forms of the condition are described as syndromic and

are caused by mutations in other genes. Additionally, there are many nongenetic causes of

dilated cardiomyopathy, including viral infection and chronic alcohol abuse.

People with your genetic profile are likely to not have the predisposition for Dilated

Cardiomyopathy.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Dilated Cardiomyopathy in your results. Nevertheless, we recommend monitoring your

health in accordance with your country's health recommendations and to check this finding

again as we await the release of the new database from Clinvar.
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Familial hypertrophic cardiomyopathy

RESULTS

Familial hypertrophic cardiomyopathy is a heart condition characterized by thickening

(hypertrophy) of the heart (cardiac) muscle. Thickening usually occurs in the interventricular

septum, which is the muscular wall that separates the lower left chamber of the heart (the left

ventricle) from the lower right chamber (the right ventricle). In some people, thickening of the

interventricular septum impedes the flow of oxygen-rich blood from the heart, which may lead

to an abnormal heart sound during a heartbeat (heart murmur) and other signs and symptoms

of the condition. Other affected individuals do not have physical obstruction of blood flow, but

the pumping of blood is less efficient, which can also lead to symptoms of the condition.

Cardiac hypertrophy often begins in adolescence or young adulthood, although it can develop

at any time throughout life. The symptoms of familial hypertrophic cardiomyopathy are

variable, even within the same family. Many affected individuals have no symptoms. Other

people with familial hypertrophic cardiomyopathy may experience chest pain; shortness of

breath, especially with physical exertion; a sensation of fluttering or pounding in the chest

(palpitations); lightheadedness; dizziness; and fainting. While most people with familial

hypertrophic cardiomyopathy are symptom-free or have only mild symptoms, this condition

can have serious consequences. It can cause abnormal heart rhythms (arrhythmias) that may

be life threatening. People with familial hypertrophic cardiomyopathy have an increased risk of

sudden death, even if they have no other symptoms of the condition. A small number of

affected individuals develop potentially fatal heart failure, which may require heart

transplantation. Familial hypertrophic cardiomyopathy affects an estimated 1 in 500 people

worldwide. It is the most common genetic heart disease in the United States. Mutations in one

of several genes can cause familial hypertrophic cardiomyopathy; the most commonly involved

genes are MYH7, MYBPC3, TNNT2, and TNNI3. Other genes, including some that have not been

identified, may also be involved in this condition. The proteins produced from the genes

associated with familial hypertrophic cardiomyopathy play important roles in contraction of

the heart muscle by forming muscle cell structures called sarcomeres. Sarcomeres, which are

the basic units of muscle contraction, are made up of thick and thin protein filaments. The

overlapping thick and thin filaments attach to each other and release, which allows the

filaments to move relative to one another so that muscles can contract. In the heart, regular

contractions of cardiac muscle pump blood to the rest of the body. The protein produced from

the MYH7 gene, called cardiac beta (β)-myosin heavy chain, is the major component of the

thick filament in sarcomeres. The protein produced from the MYBPC3 gene, cardiac myosin

binding protein C, associates with the thick filament, providing structural support and helping

to regulate muscle contractions. The TNNT2 and TNNI3 genes provide instructions for making

cardiac troponin T and cardiac troponin I, respectively, which are two of the three proteins

that make up the troponin protein complex found in cardiac muscle cells. The troponin complex
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associates with the thin filament of sarcomeres. It controls muscle contraction and relaxation

by regulating the interaction of the thick and thin filaments. It is unknown how mutations in

sarcomere-related genes lead to hypertrophy of the heart muscle and problems with heart

rhythm. The mutations may result in an altered sarcomere protein or reduce the amount of the

protein. An abnormality in or shortage of any one of these proteins may impair the function

of the sarcomere, disrupting normal cardiac muscle contraction. Research shows that, in

affected individuals, contraction and relaxation of the heart muscle is abnormal, even before

hypertrophy develops. However, it is not clear how these contraction problems are related to

hypertrophy or the symptoms of familial hypertrophic cardiomyopathy.

People with your genetic profile are likely to not have the predisposition for Familial

hypertrophic cardiomyopathy.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Familial hypertrophic cardiomyopathy in your results. Nevertheless, we recommend

monitoring your health in accordance with your country's health recommendations and to

check this finding again as we await the release of the new database from Clinvar.
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Left ventricular noncompaction

RESULTS

Left ventricular noncompaction is a heart (cardiac) muscle disorder that occurs when the

lower left chamber of the heart (left ventricle), which helps the heart pump blood, does not

develop correctly. Instead of the muscle being smooth and firm, the cardiac muscle in the left

ventricle is thick and appears spongy. The abnormal cardiac muscle is weak and has an impaired

ability to pump blood because it either cannot completely contract or it cannot completely

relax. For the heart to pump blood normally, cardiac muscle must contract and relax fully. Some

individuals with left ventricular noncompaction experience no symptoms at all; others have

heart problems that can include sudden cardiac death. Additional signs and symptoms include

abnormal blood clots, irregular heart rhythm (arrhythmia), a sensation of fluttering or

pounding in the chest (palpitations), extreme fatigue during exercise (exercise intolerance),

shortness of breath (dyspnea), fainting (syncope), swelling of the legs (lymphedema), and

trouble laying down flat. Some affected individuals have features of other heart defects. Left

ventricular noncompaction can be diagnosed at any age, from birth to late adulthood.

Approximately two-thirds of individuals with left ventricular noncompaction develop heart

failure. Left ventricular noncompaction is estimated to affect 8 to 12 per 1 million individuals

per year. However, the condition is likely more common than this estimate because individuals

who do not have any related signs or symptoms may not come to medical attention. Mutations

in several genes have been found to cause left ventricular noncompaction. Mutations in the

MYH7 and MYBPC3 genes have been estimated to cause up to 30 percent of cases; mutations

in other genes are each responsible for a small percentage of cases. However, the cause of the

condition is often unknown. Most of the genes associated with left ventricular

noncompaction, including MYH7 and MYBPC3, provide instructions for making proteins that

play a role in the function of structures within muscle fibers called sarcomeres, which are

necessary for muscles to tense (contract). Regular contractions of cardiac muscle pump blood

to the rest of the body. Other genes associated with left ventricular noncompaction are

involved in certain signaling pathways, the formation and maintenance of the structural

framework (cytoskeleton) of cardiac muscle cells, or regulation of the electrical signals that

control the heartbeat. It is unclear how genetic mutations cause left ventricular

noncompaction. During normal development before birth, cardiac muscle gets condensed

(compacted), becoming smooth and firm. Mutations in certain genes likely lead to changes in

this process, resulting in a left ventricular cardiac muscle that is not compacted but is thick

and spongy, leading to left ventricular noncompaction. Left ventricular noncompaction can

also be part of syndromes that affect multiple parts of the body. When left ventricular

noncompaction is part of a syndrome, it is caused by mutations in the gene that cause that

syndrome. Additionally, left ventricular noncompaction has been found to develop in a small

percentage of women during their first pregnancy. In these women, the cause of the condition
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is unknown but may be influenced by the increased stress that pregnancy puts on the cardiac

muscle. In some cases, the cardiac muscle returns to normal following pregnancy and in other

cases, the affected women have the varied signs and symptoms of left ventricular

noncompaction throughout their lives.

People with your genetic profile are likely to not have the predisposition for Left ventricular

noncompaction.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Left ventricular noncompaction in your results. Nevertheless, we recommend monitoring

your health in accordance with your country's health recommendations and to check this

finding again as we await the release of the new database from Clinvar.
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Long QT Syndrome

RESULTS

Long QT syndrome (LQTS) is characterized by QT prolongation and T-wave abnormalities on

ECG that are associated with tachyarrhythmias, typically the ventricular tachycardia torsade

de pointes (TdP). TdP is usually self-terminating, thus causing syncope, the most common

symptom in individuals with LQTS. Syncope is typically precipitous and without warning. In

some instances, TdP degenerates to ventricular fibrillation and aborted cardiac arrest (if the

individual is defibrillated) or sudden death.

Approximately 50% or fewer of untreated individuals with a pathogenic variant in one of the

15 genes associated with LQTS have symptoms. The number of syncopal events in

symptomatic individuals ranges from one to hundreds, averaging just a few.

Most Common Phenotypes: Pathogenic variants in KCNH2, KCNQ1, and SCN5A account for the

vast majority of cases of LQTS and distinct genotype-phenotype correlations have been

reported. Three clinical phenotypes (LQTS types 1, 2, and 3) are recognized in individuals with

pathogenic variants in these genes.

QTc range is similar across phenotypes (~400-600+ msec). The average QTc values are

similar for the LQTS type 1 and LQTS type 2 phenotypes and somewhat longer for the

LQTS type 3 phenotype.

T-wave patterns characteristic for the LQTS type 1, 2, and 3 phenotypes have been

reported and can assist in directing molecular genetic testing strategies to identify the

gene involved.

Cardiac events often have genotype-specific triggers. In the LQTS type 1 phenotype

symptoms are mostly triggered by exercise while in the LQTS type 2 phenotype events

are mostly triggered by auditory stimuli and emotional stress. In the LQTS type 3

phenotype symptoms mostly occur during sleep.

People with your genetic profile are likely to not have the predisposition for Long QT

Syndrome.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Long QT Syndrome in your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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Ehlers-Danlos syndrome

RESULTS

Ehlers-Danlos syndrome is a group of disorders that affect connective tissues supporting the

skin, bones, blood vessels, and many other organs and tissues. Defects in connective tissues

cause the signs and symptoms of these conditions, which range from mildly loose joints to

life-threatening complications. The various forms of Ehlers-Danlos syndrome have been

classified in several different ways. Originally, 11 forms of Ehlers-Danlos syndrome were named

using Roman numerals to indicate the types (type I, type II, and so on). In 1997, researchers

proposed a simpler classification (the Villefranche nomenclature) that reduced the number of

types to six and gave them descriptive names based on their major features. In 2017, the

classification was updated to include rare forms of Ehlers-Danlos syndrome that were

discovered more recently. The 2017 classification describes 13 types of Ehlers-Danlos

syndrome. An unusually large range of joint movement (hypermobility) occurs in most forms of

Ehlers-Danlos syndrome, and it is a hallmark feature of the hypermobile type. Infants and

children with hypermobility often have weak muscle tone (hypotonia), which can delay the

development of motor skills such as sitting, standing, and walking. The loose joints are

unstable and prone to dislocation and chronic pain. In the arthrochalasia type of Ehlers-

Danlos syndrome, infants have hypermobility and dislocations of both hips at birth. Many

people with the Ehlers-Danlos syndromes have soft, velvety skin that is highly stretchy

(elastic) and fragile. Affected individuals tend to bruise easily, and some types of the condition

also cause abnormal scarring. People with the classical form of Ehlers-Danlos syndrome

experience wounds that split open with little bleeding and leave scars that widen over time to

create characteristic ""cigarette paper"" scars. The dermatosparaxis type of the disorder is

characterized by loose skin that sags and wrinkles, and extra (redundant) folds of skin may be

present. Some forms of Ehlers-Danlos syndrome, notably the vascular type and to a lesser

extent the kyphoscoliotic, classical, and classical-like types, can cause unpredictable tearing

(rupture) of blood vessels, leading to internal bleeding and other potentially life-threatening

complications. The vascular type of Ehlers-Danlos syndrome is also associated with an

increased risk of organ rupture, including tearing of the intestine and rupture of the uterus

during pregnancy. Other types of Ehlers-Danlos syndrome have additional signs and

symptoms. The cardiac-valvular type causes severe problems with the valves that control the

movement of blood through the heart. People with the kyphoscoliotic type experience severe

curvature of the spine that worsens over time and can interfere with breathing by restricting

lung expansion. A type of Ehlers-Danlos syndrome called brittle cornea syndrome is

characterized by thinness of the clear covering of the eye (the cornea) and other eye

abnormalities. The spondylodysplastic type features short stature and skeletal abnormalities

such as abnormally curved (bowed) limbs. Abnormalities of muscles, including hypotonia and

permanently bent joints (contractures), are among the characteristic signs of the
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musculocontractural and myopathic forms of Ehlers-Danlos syndrome. The periodontal type

causes abnormalities of the teeth and gums. The combined prevalence of all types of Ehlers-

Danlos syndrome appears to be at least 1 in 5,000 individuals worldwide. The hypermobile and

classical forms are most common; the hypermobile type may affect as many as 1 in 5,000 to

20,000 people, while the classical type probably occurs in 1 in 20,000 to 40,000 people. Other

forms of Ehlers-Danlos syndrome are rare, often with only a few cases or affected families

described in the medical literature. Mutations in at least 19 genes have been found to cause the

Ehlers-Danlos syndromes. Mutations in the COL5A1 or COL5A2 gene, or rarely in the COL1A1

gene, can cause the classical type. Mutations in the TNXB gene cause the classical-like type and

have been reported in a very small percentage of cases of the hypermobile type (although in

most people with this type, the cause is unknown). The cardiac-valvular type and some cases

of the arthrochalasia type are caused by COL1A2 gene mutations; mutations in the COL1A1

gene have also been found in people with the arthrochalasia type. Most cases of the vascular

type result from mutations in the COL3A1 gene, although rarely this type is caused by certain

COL1A1 gene mutations. The dermatosparaxis type is caused by mutations in the ADAMTS2

gene. PLOD1 or FKBP14 gene mutations result in the kyphoscoliotic type. Other rare forms of

Ehlers-Danlos syndrome result from mutations in other genes. Some of the genes associated

with the Ehlers-Danlos syndromes, including COL1A1, COL1A2, COL3A1, COL5A1, and COL5A2,

provide instructions for making pieces of several different types of collagen. These pieces

assemble to form mature collagen molecules that give structure and strength to connective

tissues throughout the body. Other genes, including ADAMTS2, FKBP14, PLOD1, and TNXB,

provide instructions for making proteins that process, fold, or interact with collagen.

Mutations in any of these genes disrupt the production or processing of collagen, preventing

these molecules from being assembled properly. These changes weaken connective tissues in

the skin, bones, and other parts of the body, resulting in the characteristic features of the

Ehlers-Danlos syndromes. Some genes associated with recently described types of Ehlers-

Danlos syndrome have functions that appear to be unrelated to collagen. For many of these

genes, it is not clear how mutations lead to hypermobility, elastic skin, and other features of

these conditions.

People with your genetic profile are likely to not have the predisposition for Ehlers-Danlos

syndrome.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Ehlers-Danlos syndrome in your results. Nevertheless, we recommend monitoring your

health in accordance with your country's health recommendations and to check this finding

again as we await the release of the new database from Clinvar.
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Loeys-Dietz syndrome

RESULTS

Loeys-Dietz syndrome is a disorder that affects the connective tissue in many parts of the

body. Connective tissue provides strength and flexibility to structures such as bones,

ligaments, muscles, and blood vessels. There are five types of Loeys-Dietz syndrome, labelled

types I through V, which are distinguished by their genetic cause. Regardless of the type, signs

and symptoms of Loeys-Dietz syndrome can become apparent anytime from childhood

through adulthood, and the severity is variable. Loeys-Dietz syndrome is characterized by

enlargement of the aorta, which is the large blood vessel that distributes blood from the heart

to the rest of the body. The aorta can weaken and stretch, causing a bulge in the blood vessel

wall (an aneurysm). Stretching of the aorta may also lead to a sudden tearing of the layers in

the aorta wall (aortic dissection). People with Loeys-Dietz syndrome can also have aneurysms

or dissections in arteries throughout the body and have arteries with abnormal twists and

turns (arterial tortuosity). Individuals with Loeys-Dietz syndrome often have skeletal problems

including premature fusion of the skull bones (craniosynostosis), an abnormal side-to-side

curvature of the spine (scoliosis), either a sunken chest (pectus excavatum) or a protruding

chest (pectus carinatum), an inward- and upward-turning foot (clubfoot), flat feet (pes planus),

or elongated limbs with joint deformities called contractures that restrict the movement of

certain joints. A membrane called the dura, which surrounds the brain and spinal cord, can be

abnormally enlarged (dural ectasia). In individuals with Loeys-Dietz syndrome, dural ectasia

typically does not cause health problems. Malformation or instability of the spinal bones

(vertebrae) in the neck is a common feature of Loeys-Dietz syndrome and can lead to injuries

to the spinal cord. Some affected individuals have joint inflammation (osteoarthritis) that

commonly affects the knees and the joints of the hands, wrists, and spine. People with Loeys-

Dietz syndrome may bruise easily and develop abnormal scars after wound healing. The skin is

frequently described as translucent, often with stretch marks (striae) and visible underlying

veins. Some individuals with Loeys-Dietz syndrome develop an abnormal accumulation of air in

the chest cavity that can result in the collapse of a lung (spontaneous pneumothorax) or a

protrusion of organs through gaps in muscles (hernias). Other characteristic features include

widely spaced eyes (hypertelorism), eyes that do not point in the same direction (strabismus),

a split in the soft flap of tissue that hangs from the back of the mouth (bifid uvula), and an

opening in the roof of the mouth (cleft palate). Individuals with Loeys-Dietz syndrome

frequently develop immune system-related problems such as food allergies, asthma, or

inflammatory disorders such as eczema or inflammatory bowel disease. The prevalence of

Loeys-Dietz syndrome is unknown. Loeys-Dietz syndrome types I and II appear to be the most

common forms. The five types of Loeys-Dietz syndrome are distinguished by their genetic

cause: TGFBR1 gene mutations cause type I, TGFBR2 gene mutations cause type II, SMAD3

gene mutations cause type III, TGFB2 gene mutations cause type IV, and TGFB3 gene mutations
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cause type V. These five genes play roles in a cell signaling pathway called the transforming

growth factor beta (TGF-β) pathway, which directs the functions of the body's cells during

growth and development. This pathway also regulates the formation of the extracellular

matrix, an intricate lattice of proteins and other molecules that forms in the spaces between

cells and is important for tissue strength and repair. Mutations in the TGFBR1, TGFBR2,

SMAD3, TGFB2, or TGFB3 gene result in the production of a protein with reduced function.

Even though the protein is less active, signaling within the TGF-β pathway occurs at an even

greater intensity than normal in tissues throughout the body. Researchers speculate that the

activity of other proteins in this signaling pathway is increased to compensate for the protein

whose function is reduced; however, the exact mechanism responsible for the increase in

signaling is unclear. The overactive TGF-β pathway disrupts the development of the

extracellular matrix and various body systems, leading to the signs and symptoms of Loeys-

Dietz syndrome.

People with your genetic profile are likely to not have the predisposition for Loeys-Dietz

syndrome.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Loeys-Dietz syndrome in your results. Nevertheless, we recommend monitoring your health

in accordance with your country's health recommendations and to check this finding again as

we await the release of the new database from Clinvar.
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Marfan syndrome

RESULTS

Marfan syndrome is a disorder that affects the connective tissue in many parts of the body.

Connective tissue provides strength and flexibility to structures such as bones, ligaments,

muscles, blood vessels, and heart valves. The signs and symptoms of Marfan syndrome vary

widely in severity, timing of onset, and rate of progression. Because connective tissue is found

throughout the body, Marfan syndrome can affect many systems, often causing abnormalities

in the heart, blood vessels, eyes, bones, and joints. The two primary features of Marfan

syndrome are vision problems caused by a dislocated lens (ectopia lentis) in one or both eyes

and defects in the large blood vessel that distributes blood from the heart to the rest of the

body (the aorta). The aorta can weaken and stretch, which may lead to a bulge in the blood

vessel wall (an aneurysm). Stretching of the aorta may cause the aortic valve to leak, which can

lead to a sudden tearing of the layers in the aorta wall (aortic dissection). Aortic aneurysm and

dissection can be life threatening. Many people with Marfan syndrome have additional heart

problems including a leak in the valve that connects two of the four chambers of the heart

(mitral valve prolapse) or the valve that regulates blood flow from the heart into the aorta

(aortic valve regurgitation). Leaks in these valves can cause shortness of breath, fatigue, and

an irregular heartbeat felt as skipped or extra beats (palpitations). Individuals with Marfan

syndrome are usually tall and slender, have elongated fingers and toes (arachnodactyly), loose

joints, and have an arm span that exceeds their body height. Other common features include a

long and narrow face, crowded teeth, an abnormal curvature of the spine (scoliosis or

kyphosis), stretch marks (striae) not related to weight gain or loss, and either a sunken chest

(pectus excavatum) or a protruding chest (pectus carinatum). Some individuals develop an

abnormal accumulation of air in the chest cavity that can result in the collapse of a lung

(spontaneous pneumothorax). A membrane called the dura, which surrounds the brain and

spinal cord, can be abnormally enlarged (dural ectasia) in people with Marfan syndrome. Dural

ectasia can cause pain in the back, abdomen, legs, or head. Most individuals with Marfan

syndrome have some degree of nearsightedness (myopia). Clouding of the lens (cataract) may

occur in mid-adulthood, and increased pressure within the eye (glaucoma) occurs more

frequently in people with Marfan syndrome than in those without the condition. The features

of Marfan syndrome can become apparent anytime between infancy and adulthood. Depending

on the onset and severity of signs and symptoms, Marfan syndrome can be fatal early in life;

however, with proper treatment, many affected individuals have normal lifespans. The incidence

of Marfan syndrome is approximately 1 in 5,000 worldwide. Mutations in the FBN1 gene cause

Marfan syndrome. The FBN1 gene provides instructions for making a protein called fibrillin-1.

Fibrillin-1 attaches (binds) to other fibrillin-1 proteins and other molecules to form threadlike

filaments called microfibrils. Microfibrils become part of the fibers that provide strength and

flexibility to connective tissue. Additionally, microfibrils bind to molecules called growth factors
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and release them at various times to control the growth and repair of tissues and organs

throughout the body. A mutation in the FBN1 gene can reduce the amount of functional

fibrillin-1 that is available to form microfibrils, which leads to decreased microfibril formation.

As a result, microfibrils cannot bind to growth factors, so excess growth factors are available

and elasticity in many tissues is decreased, leading to overgrowth and instability of tissues in

Marfan syndrome.

People with your genetic profile are likely to not have the predisposition for Marfan syndrome.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Marfan syndrome in your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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Rhizomelic chondrodysplasia punctata

RESULTS

Rhizomelic chondrodysplasia punctata is a condition that impairs the normal development of

many parts of the body. The major features of this disorder include skeletal abnormalities,

distinctive facial features, intellectual disability, and respiratory problems. Rhizomelic

chondrodysplasia punctata is characterized by shortening of the bones in the upper arms and

thighs (rhizomelia). Affected individuals also have a specific bone abnormality called

chondrodysplasia punctata, which affects the growth of the long bones and can be seen on x-

rays. People with rhizomelic chondrodysplasia punctata often develop joint deformities

(contractures) that make the joints stiff and painful. Distinctive facial features are also seen

with rhizomelic chondrodysplasia punctata. These include a prominent forehead, widely set

eyes (hypertelorism), a sunken appearance of the middle of the face (midface hypoplasia), a

small nose with upturned nostrils, and full cheeks. Additionally, almost all affected individuals

have clouding of the lenses of the eyes (cataracts). The cataracts are apparent at birth

(congenital) or develop in early infancy. Rhizomelic chondrodysplasia punctata is associated

with significantly delayed development and severe intellectual disability. Most children with this

condition do not achieve developmental milestones such as sitting without support, feeding

themselves, or speaking in phrases. Affected infants grow much more slowly than other

children their age, and many also have seizures. Recurrent respiratory infections and life-

threatening breathing problems are common. Because of their severe health problems, most

people with rhizomelic chondrodysplasia punctata survive only into childhood. It is rare for

affected children to live past age 10. However, a few individuals with milder features of the

condition have lived into early adulthood. Researchers have described three types of

rhizomelic chondrodysplasia punctata: type 1 (RCDP1), type 2 (RCDP2), and type 3 (RCDP3).

The types have similar features and are distinguished by their genetic cause. Rhizomelic

chondrodysplasia punctata affects fewer than 1 in 100,000 people worldwide. RCDP1 is more

common than RCDP2 or RCDP3. Rhizomelic chondrodysplasia punctata results from mutations

in one of three genes. Mutations in the PEX7 gene, which are most common, cause RCDP1.

Changes in the GNPAT gene lead to RCDP2, while AGPS gene mutations result in RCDP3. The

genes associated with rhizomelic chondrodysplasia punctata are involved in the formation and

function of structures called peroxisomes. Peroxisomes are sac-like compartments within cells

that contain enzymes needed to break down many different substances, including fatty acids

and certain toxic compounds. They are also important for the production of fats (lipids) used

in digestion and in the nervous system. Within peroxisomes, the proteins produced from the

PEX7, GNPAT, and AGPS genes play roles in the formation (synthesis) of lipid molecules called

plasmalogens. Plasmalogens are found in cell membranes throughout the body, although little is

known about their function. Mutations in the PEX7, GNPAT, or AGPS genes prevent

peroxisomes from making plasmalogens. Researchers are working to determine how problems
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with plasmalogen synthesis lead to the specific signs and symptoms of rhizomelic

chondrodysplasia punctata.

People with your genetic profile are likely to not have the predisposition for Rhizomelic

chondrodysplasia punctata.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Rhizomelic chondrodysplasia punctata in your results. Nevertheless, we recommend

monitoring your health in accordance with your country's health recommendations and to

check this finding again as we await the release of the new database from Clinvar.
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Fanconi anemia

RESULTS

Fanconi anemia is a condition that affects many parts of the body. People with this condition

may have bone marrow failure, physical abnormalities, organ defects, and an increased risk of

certain cancers. The major function of bone marrow is to produce new blood cells. These

include red blood cells, which carry oxygen to the body's tissues; white blood cells, which fight

infections; and platelets, which are necessary for normal blood clotting. Approximately 90

percent of people with Fanconi anemia have impaired bone marrow function that leads to a

decrease in the production of all blood cells (aplastic anemia). Affected individuals experience

extreme tiredness (fatigue) due to low numbers of red blood cells (anemia), frequent infections

due to low numbers of white blood cells (neutropenia), and clotting problems due to low

numbers of platelets (thrombocytopenia). People with Fanconi anemia may also develop

myelodysplastic syndrome, a condition in which immature blood cells fail to develop normally.

More than half of people with Fanconi anemia have physical abnormalities. These abnormalities

can involve irregular skin coloring such as unusually light-colored skin (hypopigmentation) or

café-au-lait spots, which are flat patches on the skin that are darker than the surrounding

area. Other possible symptoms of Fanconi anemia include malformed thumbs or forearms and

other skeletal problems including short stature; malformed or absent kidneys and other

defects of the urinary tract; gastrointestinal abnormalities; heart defects; eye abnormalities

such as small or abnormally shaped eyes; and malformed ears and hearing loss. People with

this condition may have abnormal genitalia or malformations of the reproductive system. As a

result, most affected males and about half of affected females cannot have biological children

(are infertile). Additional signs and symptoms can include abnormalities of the brain and spinal

cord (central nervous system), including increased fluid in the center of the brain

(hydrocephalus) or an unusually small head size (microcephaly). Individuals with Fanconi anemia

have an increased risk of developing a cancer of blood-forming cells in the bone marrow called

acute myeloid leukemia (AML) or tumors of the head, neck, skin, gastrointestinal system, or

genital tract. The likelihood of developing one of these cancers in people with Fanconi anemia

is between 10 and 30 percent. Fanconi anemia occurs in 1 in 160,000 individuals worldwide.

This condition is more common among people of Ashkenazi Jewish descent, the Roma

population of Spain, and black South Africans. Mutations in at least 15 genes can cause Fanconi

anemia. Proteins produced from these genes are involved in a cell process known as the FA

pathway. The FA pathway is turned on (activated) when the process of making new copies of

DNA, called DNA replication, is blocked due to DNA damage. The FA pathway sends certain

proteins to the area of damage, which trigger DNA repair so DNA replication can continue. The

FA pathway is particularly responsive to a certain type of DNA damage known as interstrand

cross-links (ICLs). ICLs occur when two DNA building blocks (nucleotides) on opposite strands

of DNA are abnormally attached or linked together, which stops the process of DNA
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replication. ICLs can be caused by a buildup of toxic substances produced in the body or by

treatment with certain cancer therapy drugs. Eight proteins associated with Fanconi anemia

group together to form a complex known as the FA core complex. The FA core complex

activates two proteins, called FANCD2 and FANCI. The activation of these two proteins brings

DNA repair proteins to the area of the ICL so the cross-link can be removed and DNA

replication can continue. Eighty to 90 percent of cases of Fanconi anemia are due to

mutations in one of three genes, FANCA, FANCC, and FANCG. These genes provide instructions

for producing components of the FA core complex. Mutations in any of the many genes

associated with the FA core complex will cause the complex to be nonfunctional and disrupt

the entire FA pathway. As a result, DNA damage is not repaired efficiently and ICLs build up

over time. The ICLs stall DNA replication, ultimately resulting in either abnormal cell death due

to an inability make new DNA molecules or uncontrolled cell growth due to a lack of DNA repair

processes. Cells that divide quickly, such as bone marrow cells and cells of the developing

fetus, are particularly affected. The death of these cells results in the decrease in blood cells

and the physical abnormalities characteristic of Fanconi anemia. When the buildup of errors in

DNA leads to uncontrolled cell growth, affected individuals can develop acute myeloid leukemia

or other cancers.

People with your genetic profile are likely to not have the predisposition for Fanconi anemia.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Fanconi anemia in your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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Fabry disease

RESULTS

Fabry disease is an inherited disorder that results from the buildup of a particular type of fat,

called globotriaosylceramide, in the body's cells. Beginning in childhood, this buildup causes

signs and symptoms that affect many parts of the body. Characteristic features of Fabry

disease include episodes of pain, particularly in the hands and feet (acroparesthesias); clusters

of small, dark red spots on the skin called angiokeratomas; a decreased ability to sweat

(hypohidrosis); cloudiness of the front part of the eye (corneal opacity); problems with the

gastrointestinal system; ringing in the ears (tinnitus); and hearing loss. Fabry disease also

involves potentially life-threatening complications such as progressive kidney damage, heart

attack, and stroke. Some affected individuals have milder forms of the disorder that appear

later in life and affect only the heart or kidneys. Fabry disease affects an estimated 1 in

40,000 to 60,000 males. This disorder also occurs in females, although the prevalence is

unknown. Milder, late-onset forms of the disorder are probably more common than the classic,

severe form. Fabry disease is caused by mutations in the GLA gene. This gene provides

instructions for making an enzyme called alpha-galactosidase A. This enzyme is active in

lysosomes, which are structures that serve as recycling centers within cells. Alpha-

galactosidase A normally breaks down a fatty substance called globotriaosylceramide.

Mutations in the GLA gene alter the structure and function of the enzyme, preventing it from

breaking down this substance effectively. As a result, globotriaosylceramide builds up in cells

throughout the body, particularly cells lining blood vessels in the skin and cells in the kidneys,

heart, and nervous system. The progressive accumulation of this substance damages cells,

leading to the varied signs and symptoms of Fabry disease. GLA gene mutations that result in

an absence of alpha-galactosidase A activity lead to the classic, severe form of Fabry disease.

Mutations that decrease but do not eliminate the enzyme's activity usually cause the milder,

late-onset forms of Fabry disease that affect only the heart or kidneys.

People with your genetic profile are likely to not have the predisposition for Fabry disease.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Fabry disease in your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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Familial Hypercholesterolemia

RESULTS

Hypercholesterolemia is a condition characterized by very high levels of cholesterol in the

blood. Cholesterol is a waxy, fat-like substance that is produced in the body and obtained from

foods that come from animals (particularly egg yolks, meat, poultry, fish, and dairy products).

The body needs this substance to build cell membranes, make certain hormones, and produce

compounds that aid in fat digestion. Too much cholesterol, however, increases a person's risk

of developing heart disease. People with hypercholesterolemia have a high risk of developing a

form of heart disease called coronary artery disease. This condition occurs when excess

cholesterol in the bloodstream is deposited in the walls of blood vessels, particularly in the

arteries that supply blood to the heart (coronary arteries). The abnormal buildup of

cholesterol forms clumps (plaque) that narrow and harden artery walls. As the clumps get

bigger, they can clog the arteries and restrict the flow of blood to the heart. The buildup of

plaque in coronary arteries causes a form of chest pain called angina and greatly increases a

person's risk of having a heart attack. Inherited forms of hypercholesterolemia can also cause

health problems related to the buildup of excess cholesterol in other tissues. If cholesterol

accumulates in tendons, it causes characteristic growths called tendon xanthomas. These

growths most often affect the Achilles tendons and tendons in the hands and fingers.

Yellowish cholesterol deposits under the skin of the eyelids are known as xanthelasmata.

Cholesterol can also accumulate at the edges of the clear, front surface of the eye (the

cornea), leading to a gray-colored ring called an arcus cornealis. More than 34 million American

adults have elevated blood cholesterol levels (higher than 240 mg/dL). Inherited forms of

hypercholesterolemia, which cause even higher levels of cholesterol, occur less frequently. The

most common inherited form of high cholesterol is called familial hypercholesterolemia. This

condition affects about 1 in 500 people in most countries. Familial hypercholesterolemia occurs

more frequently in certain populations, including Afrikaners in South Africa, French Canadians,

Lebanese, and Finns. Mutations in the APOB, LDLR, LDLRAP1, and PCSK9 genes cause

hypercholesterolemia. High blood cholesterol levels typically result from a combination of

genetic and environmental risk factors. Lifestyle choices including diet, exercise, and tobacco

smoking strongly influence the amount of cholesterol in the blood. Additional factors that

impact cholesterol levels include a person's gender, age, and health problems such as diabetes

and obesity. A small percentage of all people with high cholesterol have an inherited form of

hypercholesterolemia. The most common cause of inherited high cholesterol is a condition

known as familial hypercholesterolemia, which results from mutations in the LDLR gene. The

LDLR gene provides instructions for making a protein called a low-density lipoprotein receptor.

This type of receptor binds to particles called low-density lipoproteins (LDLs), which are the

primary carriers of cholesterol in the blood. By removing low-density lipoproteins from the

bloodstream, these receptors play a critical role in regulating cholesterol levels. Some LDLR
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mutations reduce the number of low-density lipoprotein receptors produced within cells. Other

mutations disrupt the receptors' ability to remove low-density lipoproteins from the

bloodstream. As a result, people with mutations in the LDLR gene have very high levels of

blood cholesterol. As the excess cholesterol circulates through the bloodstream, it is

deposited abnormally in tissues such as the skin, tendons, and arteries that supply blood to

the heart. Less commonly, hypercholesterolemia can be caused by mutations in the APOB,

LDLRAP1, or PCSK9 gene. Changes in the APOB gene result in a form of inherited

hypercholesterolemia known as familial defective apolipoprotein B-100 (FDB). LDLRAP1

mutations are responsible for another type of inherited high cholesterol, autosomal recessive

hypercholesterolemia (ARH). Proteins produced from the APOB, LDLRAP1, and PCSK9 genes

are essential for the normal function of low-density lipoprotein receptors. Mutations in any of

these genes prevent the cell from making functional receptors or alter the receptors'

function. Hypercholesterolemia results when low-density lipoprotein receptors are unable to

remove cholesterol from the blood effectively. Researchers are working to identify and

characterize additional genes that may influence cholesterol levels and the risk of heart

disease in people with hypercholesterolemia.

People with your genetic profile are likely to not have the predisposition for familial

hypercholesterolemia.

According to the latest scientific discoveries, there is no documented genetic predisposition

to familial hypercholesterolemia in your results. Nevertheless, we recommend monitoring your

health in accordance with your country's health recommendations and to check this finding

again as we await the release of the new database from Clinvar.
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Ornithine transcarbamylase deficiency

RESULTS
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Ornithine transcarbamylase deficiency is an inherited disorder that causes ammonia to

accumulate in the blood. Ammonia, which is formed when proteins are broken down in the

body, is toxic if the levels become too high. The nervous system is especially sensitive to the

effects of excess ammonia. Ornithine transcarbamylase deficiency can become evident at any

age. The most severe form occurs in the first few days of life. This neonatal-onset form of the

disorder usually affects males; it is very rare in females. An infant with the neonatal-onset

form of ornithine transcarbamylase deficiency may be lacking in energy (lethargic) or unwilling

to eat, and have a poorly-controlled breathing rate or body temperature. Infants with this

disorder may be described as ""floppy"" and can experience seizures or coma. Complications

from ornithine transcarbamylase deficiency may include developmental delay and intellectual

disability. Progressive liver damage may also occur. In some affected individuals, signs and

symptoms of ornithine transcarbamylase deficiency may be less severe, and may not appear

until later in life. The late-onset form of the disorder occurs in both males and females. People

with late-onset ornithine transcarbamylase deficiency may experience episodes of altered

mental status, such as delirium, erratic behavior, or a reduced level of consciousness.

Headaches, vomiting, aversion to protein foods, and seizures can also occur in this form of the

disorder. Estimates of the prevalence of ornithine transcarbamylase deficiency have ranged

from 1 in 14,000 to 1 in 77,000 people. Individuals with the neonatal-onset form of the

disorder are more likely to be counted in these estimates, because people with the late-onset

form are less likely to come to medical attention. Mutations in the OTC gene cause ornithine

transcarbamylase deficiency. The OTC gene provides instructions for making the ornithine

transcarbamylase enzyme. Ornithine transcarbamylase deficiency belongs to a class of genetic

diseases called urea cycle disorders. The urea cycle is a sequence of reactions that occurs in

liver cells. It processes excess nitrogen, generated when protein is used by the body, to make a

compound called urea that is excreted by the kidneys. The ornithine transcarbamylase enzyme

starts a specific reaction within the urea cycle. In ornithine transcarbamylase deficiency, as its

name suggests, the ornithine transcarbamylase enzyme is damaged or missing. The urea cycle

cannot proceed normally, and nitrogen accumulates in the bloodstream in the form of

ammonia. Ammonia is especially damaging to the nervous system, so ornithine

transcarbamylase deficiency causes neurological problems as well as eventual damage to the

liver.

People with your genetic profile are likely to not have the predisposition for Ornithine

transcarbamylase deficiency.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Ornithine transcarbamylase deficiency in your results. Nevertheless, we recommend

monitoring your health in accordance with your country's health recommendations and to

check this finding again as we await the release of the new database from Clinvar.



DANTE LABS™ TEST RESULTS

KIT ID:   GFX0238784

Dante Labs | {{advanced_health_and_wellness}} v1.0.94 | v4.2.2
Run: 1

Kit ID: GFX0238784
Lot: 15:30:22
Batch: 2020-07-20

Page 68

Wilson Disease

RESULTS



DANTE LABS™ TEST RESULTS

KIT ID:   GFX0238784

Dante Labs | {{advanced_health_and_wellness}} v1.0.94 | v4.2.2
Run: 1

Kit ID: GFX0238784
Lot: 15:30:22
Batch: 2020-07-20

Page 69

RESULTS

Wilson disease is an inherited disorder in which excessive amounts of copper accumulate in the

body, particularly in the liver, brain, and eyes. The signs and symptoms of Wilson disease usually

first appear between the ages of 6 and 45, but they most often begin during the teenage

years. The features of this condition include a combination of liver disease and neurological

and psychiatric problems. Liver disease is typically the initial feature of Wilson disease in

affected children and young adults; individuals diagnosed at an older age usually do not have

symptoms of liver problems, although they may have very mild liver disease. The signs and

symptoms of liver disease include yellowing of the skin or whites of the eyes ( jaundice),

fatigue, loss of appetite, and abdominal swelling. Nervous system or psychiatric problems are

often the initial features in individuals diagnosed in adulthood and commonly occur in young

adults with Wilson disease. Signs and symptoms of these problems can include clumsiness,

tremors, difficulty walking, speech problems, impaired thinking ability, depression, anxiety, and

mood swings. In many individuals with Wilson disease, copper deposits in the front surface of

the eye (the cornea) form a green-to-brownish ring, called the Kayser-Fleischer ring, that

surrounds the colored part of the eye. Abnormalities in eye movements, such as a restricted

ability to gaze upwards, may also occur. Wilson disease is a rare disorder that affects

approximately 1 in 30,000 individuals. Wilson disease is caused by mutations in the ATP7B gene.

This gene provides instructions for making a protein called copper-transporting ATPase 2,

which plays a role in the transport of copper from the liver to other parts of the body. Copper

is necessary for many cellular functions, but it is toxic when present in excessive amounts. The

copper-transporting ATPase 2 protein is particularly important for the elimination of excess

copper from the body. Mutations in the ATP7B gene prevent the transport protein from

functioning properly. With a shortage of functional protein, excess copper is not removed

from the body. As a result, copper accumulates to toxic levels that can damage tissues and

organs, particularly the liver and brain. Research indicates that a normal variation in the PRNP

gene may modify the course of Wilson disease. The PRNP gene provides instructions for

making prion protein, which is active in the brain and other tissues and appears to be involved

in transporting copper. Studies have focused on the effects of a PRNP gene variation that

affects position 129 of the prion protein. At this position, people can have either the protein

building block (amino acid) methionine or the amino acid valine. Among people who have

mutations in the ATP7B gene, it appears that having methionine instead of valine at position

129 of the prion protein is associated with delayed onset of symptoms and an increased

occurrence of neurological symptoms, particularly tremors. Larger studies are needed,

however, before the effects of this PRNP gene variation on Wilson disease can be established.

People with your genetic profile are likely to not have the predisposition for Wilson disease.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Wilson disease in your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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PMM2-congenital disorder of glycosylation (PMM2-CDG, also known as congenital disorder of

glycosylation type Ia) is an inherited condition that affects many parts of the body. The type

and severity of problems associated with PMM2-CDG vary widely among affected individuals,

sometimes even among members of the same family. Individuals with PMM2-CDG typically

develop signs and symptoms of the condition during infancy. Affected infants may have weak

muscle tone (hypotonia), retracted (inverted) nipples, an abnormal distribution of fat, eyes

that do not look in the same direction (strabismus), developmental delay, and a failure to gain

weight and grow at the expected rate (failure to thrive). Infants with PMM2-CDG also

frequently have an underdeveloped cerebellum, which is the part of the brain that coordinates

movement. Distinctive facial features are sometimes present in affected individuals, including a

high forehead, a triangular face, large ears, and a thin upper lip. Children with PMM2-CDG may

also have elevated liver function test results, seizures, fluid around the heart (pericardial

effusion), and blood clotting disorders. About 20 percent of affected infants do not survive

the first year of life due to multiple organ failure. The most severe cases of PMM2-CDG are

characterized by hydrops fetalis, a condition in which excess fluid builds up in the body before

birth. Most babies with hydrops fetalis are stillborn or die soon after birth. People with PMM2-

CDG who survive infancy may have moderate intellectual disability, and some are unable to walk

independently. Affected individuals may also experience stroke-like episodes that involve an

extreme lack of energy (lethargy) and temporary paralysis. Recovery from these episodes

usually occurs over a period of a few weeks to several months. During adolescence or

adulthood, individuals with PMM2-CDG have reduced sensation and weakness in their arms and

legs (peripheral neuropathy), an abnormal curvature of the spine (kyphoscoliosis), impaired

muscle coordination (ataxia), and joint deformities (contractures). Some affected individuals

have an eye disorder called retinitis pigmentosa that causes vision loss. Females with PMM2-

CDG have hypergonadotropic hypogonadism, which affects the production of hormones that

direct sexual development. As a result, females with PMM2-CDG do not go through puberty.

Affected males experience normal puberty but often have small testes. More than 800

individuals with PMM2-CDG have been identified worldwide. PMM2-CDG is caused by mutations

in the PMM2 gene. This gene provides instructions for making an enzyme called

phosphomannomutase 2 (PMM2). The PMM2 enzyme is involved in a process called

glycosylation, which attaches groups of sugar molecules (oligosaccharides) to proteins.

Glycosylation modifies proteins so they can perform a wider variety of functions. Mutations in

the PMM2 gene lead to the production of an abnormal PMM2 enzyme with reduced activity.

Without a properly functioning PMM2 enzyme, glycosylation cannot proceed normally. As a

result, incorrect oligosaccharides are produced and attached to proteins. The wide variety of
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signs and symptoms in PMM2-CDG are likely due to the production of abnormally glycosylated

proteins in many organs and tissues.

People with your genetic profile are likely to not have the predisposition for PMM2-congenital

disorder of glycosylation.

According to the latest scientific discoveries, there is no documented genetic predisposition

to PMM2-congenital disorder of glycosylation in your results. Nevertheless, we recommend

monitoring your health in accordance with your country's health recommendations and to

check this finding again as we await the release of the new database from Clinvar.
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Dihydrolipoamide dehydrogenase deficiency is a severe condition that can affect several body

systems. Signs and symptoms of this condition usually appear shortly after birth, and they

can vary widely among affected individuals. A common feature of dihydrolipoamide

dehydrogenase deficiency is a potentially life-threatening buildup of lactic acid in tissues (lactic

acidosis), which can cause nausea, vomiting, severe breathing problems, and an abnormal

heartbeat. Neurological problems are also common in this condition; the first symptoms in

affected infants are often decreased muscle tone (hypotonia) and extreme tiredness

(lethargy). As the problems worsen, affected infants can have difficulty feeding, decreased

alertness, and seizures. Liver problems can also occur in dihydrolipoamide dehydrogenase

deficiency, ranging from an enlarged liver (hepatomegaly) to life-threatening liver failure. In

some affected people, liver disease, which can begin anytime from infancy to adulthood, is the

primary symptom. The liver problems are usually associated with recurrent vomiting and

abdominal pain. Rarely, people with dihydrolipoamide dehydrogenase deficiency experience

weakness of the muscles used for movement (skeletal muscles), particularly during exercise;

droopy eyelids; or a weakened heart muscle (cardiomyopathy). Other features of this condition

include excess ammonia in the blood (hyperammonemia), a buildup of molecules called ketones

in the body (ketoacidosis), or low blood sugar levels (hypoglycemia). Typically, the signs and

symptoms of dihydrolipoamide dehydrogenase deficiency occur in episodes that may be

triggered by fever, injury, or other stresses on the body. Affected individuals are usually

symptom-free between episodes. Many infants with this condition do not survive the first few

years of life because of the severity of these episodes. Affected individuals who survive past

early childhood often have delayed growth and neurological problems, including intellectual

disability, muscle stiffness (spasticity), difficulty coordinating movements (ataxia), and seizures.

Dihydrolipoamide dehydrogenase deficiency occurs in an estimated 1 in 35,000 to 48,000

individuals of Ashkenazi Jewish descent. This population typically has liver disease as the

primary symptom. In other populations, the prevalence of dihydrolipoamide dehydrogenase

deficiency is unknown, but the condition is likely rare. Mutations in the DLD gene cause

dihydrolipoamide dehydrogenase deficiency. This gene provides instructions for making an

enzyme called dihydrolipoamide dehydrogenase (DLD). DLD is one component of three

different groups of enzymes that work together (enzyme complexes): branched-chain alpha-

keto acid dehydrogenase (BCKD), pyruvate dehydrogenase (PDH), and alpha (α)-ketoglutarate

dehydrogenase (αKGDH). The BCKD enzyme complex is involved in the breakdown of three

protein building blocks (amino acids) commonly found in protein-rich foods: leucine, isoleucine,

and valine. Breakdown of these amino acids produces molecules that can be used for energy.

The PDH and αKGDH enzyme complexes are involved in other reactions in the pathways that

convert the energy from food into a form that cells can use. Mutations in the DLD gene impair
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the function of the DLD enzyme, which prevents the three enzyme complexes from

functioning properly. As a result, molecules that are normally broken down and their

byproducts build up in the body, damaging tissues and leading to lactic acidosis and other

chemical imbalances. In addition, the production of cellular energy is diminished. The brain is

especially affected by the buildup of molecules and the lack of cellular energy, resulting in the

neurological problems associated with dihydrolipoamide dehydrogenase deficiency. Liver

problems are likely also related to decreased energy production in cells. The degree of

impairment of each complex contributes to the variability in the features of this condition.

People with your genetic profile are likely to not have the predisposition for Dihydrolipoamide

dehydrogenase deficiency.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Dihydrolipoamide dehydrogenase deficiency in your results. Nevertheless, we recommend

monitoring your health in accordance with your country's health recommendations and to

check this finding again as we await the release of the new database from Clinvar.
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Congenital hyperinsulinism is a condition that causes individuals to have abnormally high levels

of insulin, which is a hormone that helps control blood sugar levels. People with this condition

have frequent episodes of low blood sugar (hypoglycemia). In infants and young children, these

episodes are characterized by a lack of energy (lethargy), irritability, or difficulty feeding.

Repeated episodes of low blood sugar increase the risk for serious complications such as

breathing difficulties, seizures, intellectual disability, vision loss, brain damage, and coma. The

severity of congenital hyperinsulinism varies widely among affected individuals, even among

members of the same family. About 60 percent of infants with this condition experience a

hypoglycemic episode within the first month of life. Other affected children develop

hypoglycemia by early childhood. Unlike typical episodes of hypoglycemia, which occur most

often after periods without food (fasting) or after exercising, episodes of hypoglycemia in

people with congenital hyperinsulinism can also occur after eating. Congenital hyperinsulinism

affects approximately 1 in 50,000 newborns. This condition is more common in certain

populations, affecting up to 1 in 2,500 newborns. Congenital hyperinsulinism is caused by

mutations in genes that regulate the release (secretion) of insulin, which is produced by beta

cells in the pancreas. Insulin clears excess sugar (in the form of glucose) from the bloodstream

by passing glucose into cells to be used as energy. Gene mutations that cause congenital

hyperinsulinism lead to over-secretion of insulin from beta cells. Normally, insulin is secreted in

response to the amount of glucose in the bloodstream: when glucose levels rise, so does

insulin secretion. However, in people with congenital hyperinsulinism, insulin is secreted from

beta cells regardless of the amount of glucose present in the blood. This excessive secretion

of insulin results in glucose being rapidly removed from the bloodstream and passed into

tissues such as muscle, liver, and fat. A lack of glucose in the blood results in frequent states

of hypoglycemia in people with congenital hyperinsulinism. Insufficient blood glucose also

deprives the brain of its primary source of fuel. Mutations in at least nine genes have been

found to cause congenital hyperinsulinism. Mutations in the ABCC8 gene are the most common

known cause of the disorder. They account for this condition in approximately 40 percent of

affected individuals. Less frequently, mutations in the KCNJ11 gene have been found in people

with congenital hyperinsulinism. Mutations in each of the other genes associated with this

condition account for only a small percentage of cases. In approximately half of people with

congenital hyperinsulinism, the cause is unknown.

People with your genetic profile are likely to not have the predisposition for Familial

Hyperinsulinism.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Familial Hyperinsulinism in your results. Nevertheless, we recommend monitoring your health

in accordance with your country's health recommendations and to check this finding again as

we await the release of the new database from Clinvar.
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Gaucher disease is an inherited disorder that affects many of the body's organs and tissues.

The signs and symptoms of this condition vary widely among affected individuals. Researchers

have described several types of Gaucher disease based on their characteristic features. Type 1

Gaucher disease is the most common form of this condition. Type 1 is also called non-

neuronopathic Gaucher disease because the brain and spinal cord (the central nervous system)

are usually not affected. The features of this condition range from mild to severe and may

appear anytime from childhood to adulthood. Major signs and symptoms include enlargement

of the liver and spleen (hepatosplenomegaly), a low number of red blood cells (anemia), easy

bruising caused by a decrease in blood platelets (thrombocytopenia), lung disease, and bone

abnormalities such as bone pain, fractures, and arthritis. Types 2 and 3 Gaucher disease are

known as neuronopathic forms of the disorder because they are characterized by problems

that affect the central nervous system. In addition to the signs and symptoms described

above, these conditions can cause abnormal eye movements, seizures, and brain damage. Type

2 Gaucher disease usually causes life-threatening medical problems beginning in infancy. Type 3

Gaucher disease also affects the nervous system, but it tends to worsen more slowly than

type 2. The most severe type of Gaucher disease is called the perinatal lethal form. This

condition causes severe or life-threatening complications starting before birth or in infancy.

Features of the perinatal lethal form can include extensive swelling caused by fluid

accumulation before birth (hydrops fetalis); dry, scaly skin (ichthyosis) or other skin

abnormalities; hepatosplenomegaly; distinctive facial features; and serious neurological

problems. As its name indicates, most infants with the perinatal lethal form of Gaucher disease

survive for only a few days after birth. Another form of Gaucher disease is known as the

cardiovascular type because it primarily affects the heart, causing the heart valves to harden

(calcify). People with the cardiovascular form of Gaucher disease may also have eye

abnormalities, bone disease, and mild enlargement of the spleen (splenomegaly). Gaucher

disease occurs in 1 in 50,000 to 100,000 people in the general population. Type 1 is the most

common form of the disorder; it occurs more frequently in people of Ashkenazi (eastern and

central European) Jewish heritage than in those with other backgrounds. This form of the

condition affects 1 in 500 to 1,000 people of Ashkenazi Jewish heritage. The other forms of

Gaucher disease are uncommon and do not occur more frequently in people of Ashkenazi

Jewish descent. Mutations in the GBA gene cause Gaucher disease. The GBA gene provides

instructions for making an enzyme called beta-glucocerebrosidase. This enzyme breaks down a

fatty substance called glucocerebroside into a sugar (glucose) and a simpler fat molecule

(ceramide). Mutations in the GBA gene greatly reduce or eliminate the activity of beta-

glucocerebrosidase. Without enough of this enzyme, glucocerebroside and related substances

can build up to toxic levels within cells. Tissues and organs are damaged by the abnormal
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accumulation and storage of these substances, causing the characteristic features of Gaucher

disease.

People with your genetic profile are likely to not have the predisposition for Gaucher disease.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Gaucher disease in your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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Glycogen storage disease type I (also known as GSDI or von Gierke disease) is an inherited

disorder caused by the buildup of a complex sugar called glycogen in the body's cells. The

accumulation of glycogen in certain organs and tissues, especially the liver, kidneys, and small

intestines, impairs their ability to function normally. Signs and symptoms of this condition

typically appear around the age of 3 or 4 months, when babies start to sleep through the

night and do not eat as frequently as newborns. Affected infants may have low blood sugar

(hypoglycemia), which can lead to seizures. They can also have a buildup of lactic acid in the

body (lactic acidosis), high blood levels of a waste product called uric acid (hyperuricemia), and

excess amounts of fats in the blood (hyperlipidemia). As they get older, children with GSDI have

thin arms and legs and short stature. An enlarged liver may give the appearance of a

protruding abdomen. The kidneys may also be enlarged. Affected individuals may also have

diarrhea and deposits of cholesterol in the skin (xanthomas). People with GSDI may experience

delayed puberty. Beginning in young to mid-adulthood, affected individuals may have thinning

of the bones (osteoporosis), a form of arthritis resulting from uric acid crystals in the joints

(gout), kidney disease, and high blood pressure in the blood vessels that supply the lungs

(pulmonary hypertension). Females with this condition may also have abnormal development of

the ovaries (polycystic ovaries). In affected teens and adults, tumors called adenomas may

form in the liver. Adenomas are usually noncancerous (benign), but occasionally these tumors

can become cancerous (malignant). Researchers have described two types of GSDI, which

differ in their signs and symptoms and genetic cause. These types are known as glycogen

storage disease type Ia (GSDIa) and glycogen storage disease type Ib (GSDIb). Two other forms

of GSDI have been described, and they were originally named types Ic and Id. However, these

types are now known to be variations of GSDIb; for this reason, GSDIb is sometimes called GSD

type I non-a. Many people with GSDIb have a shortage of white blood cells (neutropenia), which

can make them prone to recurrent bacterial infections. Neutropenia is usually apparent by age

1. Many affected individuals also have inflammation of the intestinal walls (inflammatory bowel

disease). People with GSDIb may have oral problems including cavities, inflammation of the

gums (gingivitis), chronic gum (periodontal) disease, abnormal tooth development, and open

sores (ulcers) in the mouth. The neutropenia and oral problems are specific to people with

GSDIb and are typically not seen in people with GSDIa. The overall incidence of GSDI is 1 in

100,000 individuals. GSDIa is more common than GSDIb, accounting for 80 percent of all GSDI

cases. Mutations in two genes, G6PC and SLC37A4, cause GSDI. G6PC gene mutations cause

GSDIa, and SLC37A4 gene mutations cause GSDIb. The proteins produced from the G6PC and

SLC37A4 genes work together to break down a type of sugar molecule called glucose 6-

phosphate. The breakdown of this molecule produces the simple sugar glucose, which is the

primary energy source for most cells in the body. Mutations in the G6PC and SLC37A4 genes
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prevent the effective breakdown of glucose 6-phosphate. Glucose 6-phosphate that is not

broken down to glucose is converted to glycogen and fat so it can be stored within cells. Too

much glycogen and fat stored within a cell can be toxic. This buildup damages organs and

tissues throughout the body, particularly the liver and kidneys, leading to the signs and

symptoms of GSDI.

People with your genetic profile are likely to not have the predisposition for Glycogen storage

disease type I.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Glycogen storage disease type I in your results. Nevertheless, we recommend monitoring

your health in accordance with your country's health recommendations and to check this

finding again as we await the release of the new database from Clinvar.
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GRACILE syndrome is a severe disorder that begins before birth. GRACILE stands for the

condition's characteristic features: growth retardation, aminoaciduria, cholestasis, iron

overload, lactic acidosis, and early death. In GRACILE syndrome, growth before birth is slow

(intrauterine growth retardation). Affected newborns are smaller than average and have an

inability to grow and gain weight at the expected rate (failure to thrive). A characteristic of

GRACILE syndrome is excess iron in the liver, which likely begins before birth. Iron levels may

begin to improve after birth, although they typically remain elevated. Within the first day of

life, infants with GRACILE syndrome have a buildup of a chemical called lactic acid in the body

(lactic acidosis). They also have kidney problems that lead to an excess of molecules called

amino acids in the urine (aminoaciduria). Babies with GRACILE syndrome have cholestasis,

which is a reduced ability to produce and release a digestive fluid called bile. Cholestasis leads

to irreversible liver disease (cirrhosis) in the first few months of life. Because of the severe

health problems caused by GRACILE syndrome, infants with this condition do not survive for

more than a few months, and about half die within a few days of birth. GRACILE syndrome is

found almost exclusively in Finland, where it is estimated to affect 1 in 47,000 infants. At least

32 affected infants have been described in the medical literature. GRACILE syndrome is caused

by a mutation in the BCS1L gene. The protein produced from this gene is found in cell

structures called mitochondria, which convert the energy from food into a form that cells can

use. In mitochondria, the BCS1L protein plays a role in oxidative phosphorylation, which is a

multistep process through which cells derive much of their energy. The BCS1L protein is

critical for the formation of a group of proteins known as complex III, which is one of several

protein complexes involved in oxidative phosphorylation. The genetic change involved in

GRACILE syndrome alters the BCS1L protein, and the abnormal protein is broken down more

quickly than the normal protein. What little protein remains is able to help form some complete

complex III, although the amount is severely reduced, particularly in the liver and kidneys. As a

result, complex III activity and oxidative phosphorylation are decreased in these organs in

people with GRACILE syndrome. Without energy, these organs become damaged, leading to

many of the features of GRACILE syndrome. It is not clear why a change in the BCS1L gene

leads to iron accumulation in people with this condition.

People with your genetic profile are likely to not have the predisposition for GRACILE

syndrome.

According to the latest scientific discoveries, there is no documented genetic predisposition

to GRACILE syndrome in your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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Hereditary fructose intolerance is a condition that affects a person's ability to digest the

sugar fructose. Fructose is a simple sugar found primarily in fruits. Affected individuals develop

signs and symptoms of the disorder in infancy when fruits, juices, or other foods containing

fructose are introduced into the diet. After ingesting fructose, individuals with hereditary

fructose intolerance may experience nausea, bloating, abdominal pain, diarrhea, vomiting, and

low blood sugar (hypoglycemia). Affected infants may fail to grow and gain weight at the

expected rate (failure to thrive). Repeated ingestion of fructose-containing foods can lead to

liver and kidney damage. The liver damage can result in a yellowing of the skin and whites of

the eyes ( jaundice), an enlarged liver (hepatomegaly), and chronic liver disease (cirrhosis).

Continued exposure to fructose may result in seizures, coma, and ultimately death from liver

and kidney failure. Due to the severity of symptoms experienced when fructose is ingested,

most people with hereditary fructose intolerance develop a dislike for fruits, juices, and other

foods containing fructose. Hereditary fructose intolerance should not be confused with a

condition called fructose malabsorption. In people with fructose malabsorption, the cells of the

intestine cannot absorb fructose normally, leading to bloating, diarrhea or constipation,

flatulence, and stomach pain. Fructose malabsorption is thought to affect approximately 40

percent of individuals in the Western hemisphere; its cause is unknown. The incidence of

hereditary fructose intolerance is estimated to be 1 in 20,000 to 30,000 individuals each year

worldwide. Mutations in the ALDOB gene cause hereditary fructose intolerance. The ALDOB

gene provides instructions for making the aldolase B enzyme. This enzyme is found primarily in

the liver and is involved in the breakdown (metabolism) of fructose so this sugar can be used

as energy. Aldolase B is responsible for the second step in the metabolism of fructose, which

breaks down the molecule fructose-1-phosphate into other molecules called glyceraldehyde

and dihydroxyacetone phosphate. ALDOB gene mutations reduce the function of the enzyme,

impairing its ability to metabolize fructose. A lack of functional aldolase B results in an

accumulation of fructose-1-phosphate in liver cells. This buildup is toxic, resulting in the death

of liver cells over time. Additionally, the breakdown products of fructose-1-phosphase are

needed in the body to produce energy and to maintain blood sugar levels. The combination of

decreased cellular energy, low blood sugar, and liver cell death leads to the features of

hereditary fructose intolerance.

People with your genetic profile are likely to not have the predisposition for Hereditary

fructose intolerance.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Hereditary fructose intolerance in your results. Nevertheless, we recommend monitoring

your health in accordance with your country's health recommendations and to check this

finding again as we await the release of the new database from Clinvar.



DANTE LABS™ TEST RESULTS

KIT ID:   GFX0238784

Dante Labs | {{advanced_health_and_wellness}} v1.0.94 | v4.2.2
Run: 1

Kit ID: GFX0238784
Lot: 15:30:22
Batch: 2020-07-20

Page 85

Maple syrup urine disease
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Maple syrup urine disease is an inherited disorder in which the body is unable to process

certain protein building blocks (amino acids) properly. The condition gets its name from the

distinctive sweet odor of affected infants' urine. It is also characterized by poor feeding,

vomiting, lack of energy (lethargy), abnormal movements, and delayed development. If

untreated, maple syrup urine disease can lead to seizures, coma, and death. Maple syrup urine

disease is often classified by its pattern of signs and symptoms. The most common and

severe form of the disease is the classic type, which becomes apparent soon after birth.

Variant forms of the disorder become apparent later in infancy or childhood and are typically

milder, but they still lead to delayed development and other health problems if not treated.

Maple syrup urine disease affects an estimated 1 in 185,000 infants worldwide. The disorder

occurs much more frequently in the Old Order Mennonite population, with an estimated

incidence of about 1 in 380 newborns. Mutations in the BCKDHA, BCKDHB, and DBT genes can

cause maple syrup urine disease. These three genes provide instructions for making proteins

that work together as part of a complex. The protein complex is essential for breaking down

the amino acids leucine, isoleucine, and valine, which are present in many kinds of food,

particularly protein-rich foods such as milk, meat, and eggs. Mutations in any of these three

genes reduce or eliminate the function of the protein complex, preventing the normal

breakdown of leucine, isoleucine, and valine. As a result, these amino acids and their

byproducts build up in the body. Because high levels of these substances are toxic to the brain

and other organs, their accumulation leads to the serious health problems associated with

maple syrup urine disease. Researchers are studying other genes related to the same protein

complex that may also be associated with maple syrup urine disease.

People with your genetic profile are likely to not have the predisposition for Maple syrup urine

disease.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Maple syrup urine disease in your results. Nevertheless, we recommend monitoring your

health in accordance with your country's health recommendations and to check this finding

again as we await the release of the new database from Clinvar.
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Medium-chain acyl-CoA dehydrogenase (MCAD) deficiency is a condition that prevents the

body from converting certain fats to energy, particularly during periods without food (fasting).

Signs and symptoms of MCAD deficiency typically appear during infancy or early childhood and

can include vomiting, lack of energy (lethargy), and low blood sugar (hypoglycemia). In rare

cases,symptoms of this disorder are not recognized early in life, and the condition is not

diagnosed until adulthood. People with MCAD deficiency are at risk of serious complications

such as seizures, breathing difficulties, liver problems, brain damage, coma, and sudden death.

Problems related to MCAD deficiency can be triggered by periods of fasting or by illnesses

such as viral infections. This disorder is sometimes mistaken for Reye syndrome, a severe

disorder that may develop in children while they appear to be recovering from viral infections

such as chicken pox or flu. Most cases of Reye syndrome are associated with the use of

aspirin during these viral infections. In the United States, the estimated incidence of MCAD

deficiency is 1 in 17,000 people. The condition is more common in people of northern European

ancestry than in other ethnic groups. Mutations in the ACADM gene cause MCAD deficiency.

This gene provides instructions for making an enzyme called medium-chain acyl-CoA

dehydrogenase, which is required to break down (metabolize) a group of fats called medium-

chain fatty acids. These fatty acids are found in foods and the body's fat tissues. Fatty acids

are a major source of energy for the heart and muscles. During periods of fasting, fatty acids

are also an important energy source for the liver and other tissues. Mutations in the ACADM

gene lead to a shortage (deficiency) of the MCAD enzyme within cells. Without sufficient

amounts of this enzyme, medium-chain fatty acids are not metabolized properly. As a result,

these fats are not converted to energy, which can lead to the characteristic signs and

symptoms of this disorder such as lethargy and hypoglycemia. Medium-chain fatty acids or

partially metabolized fatty acids may also build up in tissues and damage the liver and brain.

This abnormal buildup causes the other signs and symptoms of MCAD deficiency.

People with your genetic profile are likely to not have the predisposition for Medium-Chain

Acyl-Coenzyme A Dehydrogenase Deficiency.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Medium-Chain Acyl-Coenzyme A Dehydrogenase Deficiency in your results. Nevertheless, we

recommend monitoring your health in accordance with your country's health recommendations

and to check this finding again as we await the release of the new database from Clinvar.
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Mucolipidosis type IV
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Mucolipidosis type IV is an inherited disorder characterized by delayed development and vision

impairment that worsens over time. The severe form of the disorder is called typical

mucolipidosis type IV, and the mild form is called atypical mucolipidosis type IV. Approximately

95 percent of individuals with this condition have the severe form. People with typical

mucolipidosis type IV have delayed development of mental and motor skills (psychomotor

delay). Motor skills include sitting, standing, walking, grasping objects, and writing.

Psychomotor delay is moderate to severe and usually becomes apparent during the first year

of life. Affected individuals have intellectual disability, limited or absent speech, difficulty

chewing and swallowing, weak muscle tone (hypotonia) that gradually turns into abnormal

muscle stiffness (spasticity), and problems controlling hand movements. Most people with

typical mucolipidosis type IV are unable to walk independently. In about 15 percent of affected

individuals, the psychomotor problems worsen over time. Vision may be normal at birth in

people with typical mucolipidosis type IV, but it becomes increasingly impaired during the first

decade of life. Individuals with this condition develop clouding of the clear covering of the eye

(cornea) and progressive breakdown of the light-sensitive layer at the back of the eye (retina).

By their early teens, affected individuals have severe vision loss or blindness. People with

typical mucolipidosis type IV also have impaired production of stomach acid (achlorhydria).

Achlorhydria does not cause any symptoms in these individuals, but it does result in unusually

high levels of gastrin in the blood. Gastrin is a hormone that regulates the production of

stomach acid. Individuals with mucolipidosis type IV may not have enough iron in their blood,

which can lead to a shortage of red blood cells (anemia). People with the severe form of this

disorder usually survive to adulthood; however, they may have a shortened lifespan. About 5

percent of affected individuals have atypical mucolipidosis type IV. These individuals usually

have mild psychomotor delay and may develop the ability to walk. People with atypical

mucolipidosis type IV tend to have milder eye abnormalities than those with the severe form of

the disorder. Achlorhydria also may be present in mildly affected individuals. Mucolipidosis type

IV is estimated to occur in 1 in 40,000 people. About 70 percent of affected individuals have

Ashkenazi Jewish ancestry. Mutations in the MCOLN1 gene cause mucolipidosis type IV. This

gene provides instructions for making a protein called mucolipin-1. This protein is located in

the membranes of lysosomes and endosomes, compartments within the cell that digest and

recycle materials. While its function is not completely understood, mucolipin-1 plays a role in

the transport (trafficking) of fats (lipids) and proteins between lysosomes and endosomes.

Mucolipin-1 appears to be important for the development and maintenance of the brain and

retina. In addition, this protein is likely critical for normal functioning of the cells in the

stomach that produce digestive acids. Most mutations in the MCOLN1 gene result in the

production of a nonfunctional protein or prevent any protein from being produced. A lack of
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functional mucolipin-1 impairs transport of lipids and proteins, causing these substances to

build up inside lysosomes. Conditions that cause molecules to accumulate inside the lysosomes,

including mucolipidosis type IV, are called lysosomal storage disorders. Two mutations in the

MCOLN1 gene account for almost all cases of mucolipidosis type IV in people with Ashkenazi

Jewish ancestry. It remains unclear how mutations in this gene lead to the signs and symptoms

of mucolipidosis type IV.

People with your genetic profile are likely to not have the predisposition for Mucolipidosis type

IV.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Mucolipidosis type IV in your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.



DANTE LABS™ TEST RESULTS

KIT ID:   GFX0238784

Dante Labs | {{advanced_health_and_wellness}} v1.0.94 | v4.2.2
Run: 1

Kit ID: GFX0238784
Lot: 15:30:22
Batch: 2020-07-20

Page 89

Niemann-Pick Disease Type A

RESULTS

Niemann-Pick disease is a condition that affects many body systems. It has a wide range of

symptoms that vary in severity. Niemann-Pick disease is divided into four main types: type A,

type B, type C1, and type C2. These types are classified on the basis of genetic cause and the

signs and symptoms of the condition. Infants with Niemann-Pick disease type A usually

develop an enlarged liver and spleen (hepatosplenomegaly) by age 3 months and fail to gain

weight and grow at the expected rate (failure to thrive). The affected children develop normally

until around age 1 year when they experience a progressive loss of mental abilities and

movement (psychomotor regression). Children with Niemann-Pick disease type A also develop

widespread lung damage (interstitial lung disease) that can cause recurrent lung infections and

eventually lead to respiratory failure. All affected children have an eye abnormality called a

cherry-red spot, which can be identified with an eye examination. Children with Niemann-Pick

disease type A generally do not survive past early childhood. Niemann-Pick disease type B

usually presents in mid-childhood. The signs and symptoms of this type are similar to type A,

but not as severe. People with Niemann-Pick disease type B often have hepatosplenomegaly,

recurrent lung infections, and a low number of platelets in the blood (thrombocytopenia). They

also have short stature and slowed mineralization of bone (delayed bone age). About one-third

of affected individuals have the cherry-red spot eye abnormality or neurological impairment.

People with Niemann-Pick disease type B usually survive into adulthood. The signs and

symptoms of Niemann-Pick disease types C1 and C2 are very similar; these types differ only in

their genetic cause. Niemann-Pick disease types C1 and C2 usually become apparent in

childhood, although signs and symptoms can develop at any time. People with these types

usually develop difficulty coordinating movements (ataxia), an inability to move the eyes

vertically (vertical supranuclear gaze palsy), poor muscle tone (dystonia), severe liver disease,

and interstitial lung disease. Individuals with Niemann-Pick disease types C1 and C2 have

problems with speech and swallowing that worsen over time, eventually interfering with

feeding. Affected individuals often experience progressive decline in intellectual function and

about one-third have seizures. People with these types may survive into adulthood. Niemann-

Pick disease types A and B is estimated to affect 1 in 250,000 individuals. Niemann-Pick

disease type A occurs more frequently among individuals of Ashkenazi (eastern and central

European) Jewish descent than in the general population. The incidence within the Ashkenazi

population is approximately 1 in 40,000 individuals. Combined, Niemann-Pick disease types C1

and C2 are estimated to affect 1 in 150,000 individuals; however, type C1 is by far the more

common type, accounting for 95 percent of cases. The disease occurs more frequently in

people of French-Acadian descent in Nova Scotia. In Nova Scotia, a population of affected

French-Acadians were previously designated as having Niemann-Pick disease type D, however,

it was shown that these individuals have mutations in the gene associated with Niemann-Pick
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disease type C1. Niemann-Pick disease types A and B is caused by mutations in the SMPD1

gene. This gene provides instructions for producing an enzyme called acid sphingomyelinase.

This enzyme is found in lysosomes, which are compartments within cells that break down and

recycle different types of molecules. Acid sphingomyelinase is responsible for the conversion

of a fat (lipid) called sphingomyelin into another type of lipid called ceramide. Mutations in

SMPD1 lead to a shortage of acid sphingomyelinase, which results in reduced break down of

sphingomyelin, causing this fat to accumulate in cells. This fat buildup causes cells to

malfunction and eventually die. Over time, cell loss impairs function of tissues and organs

including the brain, lungs, spleen, and liver in people with Niemann-Pick disease types A and B.

Mutations in either the NPC1 or NPC2 gene cause Niemann-Pick disease type C. The proteins

produced from these genes are involved in the movement of lipids within cells. Mutations in

these genes lead to a shortage of functional protein, which prevents movement of cholesterol

and other lipids, leading to their accumulation in cells. Because these lipids are not in their

proper location in cells, many normal cell functions that require lipids (such as cell membrane

formation) are impaired. The accumulation of lipids as well as the cell dysfunction eventually

leads to cell death, causing the tissue and organ damage seen in Niemann-Pick disease types

C1 and C2.

People with your genetic profile are likely to not have the predisposition for Niemann-Pick

Disease Type A.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Niemann-Pick Disease Type A in your results. Nevertheless, we recommend monitoring your

health in accordance with your country's health recommendations and to check this finding

again as we await the release of the new database from Clinvar.
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Phenylketonuria
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Phenylketonuria (commonly known as PKU) is an inherited disorder that increases the levels of

a substance called phenylalanine in the blood. Phenylalanine is a building block of proteins (an

amino acid) that is obtained through the diet. It is found in all proteins and in some artificial

sweeteners. If PKU is not treated, phenylalanine can build up to harmful levels in the body,

causing intellectual disability and other serious health problems. The signs and symptoms of

PKU vary from mild to severe. The most severe form of this disorder is known as classic PKU.

Infants with classic PKU appear normal until they are a few months old. Without treatment,

these children develop permanent intellectual disability. Seizures, delayed development,

behavioral problems, and psychiatric disorders are also common. Untreated individuals may

have a musty or mouse-like odor as a side effect of excess phenylalanine in the body. Children

with classic PKU tend to have lighter skin and hair than unaffected family members and are

also likely to have skin disorders such as eczema. Less severe forms of this condition,

sometimes called variant PKU and non-PKU hyperphenylalaninemia, have a smaller risk of brain

damage. People with very mild cases may not require treatment with a low-phenylalanine diet.

Babies born to mothers who have PKU and uncontrolled phenylalanine levels (women who no

longer follow a low-phenylalanine diet) have a significant risk of intellectual disability because

they are exposed to very high levels of phenylalanine before birth. These infants may also have

a low birth weight and grow more slowly than other children. Other characteristic medical

problems include heart defects or other heart problems, an abnormally small head size

(microcephaly), and behavioral problems. Women with PKU and uncontrolled phenylalanine

levels also have an increased risk of pregnancy loss. The occurrence of PKU varies among

ethnic groups and geographic regions worldwide. In the United States, PKU occurs in 1 in

10,000 to 15,000 newborns. Most cases of PKU are detected shortly after birth by newborn

screening, and treatment is started promptly. As a result, the severe signs and symptoms of

classic PKU are rarely seen. Mutations in the PAH gene cause phenylketonuria. The PAH gene

provides instructions for making an enzyme called phenylalanine hydroxylase. This enzyme

converts the amino acid phenylalanine to other important compounds in the body. If gene

mutations reduce the activity of phenylalanine hydroxylase, phenylalanine from the diet is not

processed effectively. As a result, this amino acid can build up to toxic levels in the blood and

other tissues. Because nerve cells in the brain are particularly sensitive to phenylalanine levels,

excessive amounts of this substance can cause brain damage. Classic PKU, the most severe

form of the disorder, occurs when phenylalanine hydroxylase activity is severely reduced or

absent. People with untreated classic PKU have levels of phenylalanine high enough to cause

severe brain damage and other serious health problems. Mutations in the PAH gene that allow

the enzyme to retain some activity result in milder versions of this condition, such as variant
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PKU or non-PKU hyperphenylalaninemia. Changes in other genes may influence the severity of

PKU, but little is known about these additional genetic factors.

People with your genetic profile are likely to not have the predisposition for Phenylketonuria.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Phenylketonuria in your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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Tyrosinemia
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Tyrosinemia is a genetic disorder characterized by disruptions in the multistep process that

breaks down the amino acid tyrosine, a building block of most proteins. If untreated, tyrosine

and its byproducts build up in tissues and organs, which can lead to serious health problems.

There are three types of tyrosinemia, which are each distinguished by their symptoms and

genetic cause. Tyrosinemia type I, the most severe form of this disorder, is characterized by

signs and symptoms that begin in the first few months of life. Affected infants fail to gain

weight and grow at the expected rate (failure to thrive) due to poor food tolerance because

high-protein foods lead to diarrhea and vomiting. Affected infants may also have yellowing of

the skin and whites of the eyes ( jaundice), a cabbage-like odor, and an increased tendency to

bleed (particularly nosebleeds). Tyrosinemia type I can lead to liver and kidney failure, softening

and weakening of the bones (rickets), and an increased risk of liver cancer (hepatocellular

carcinoma). Some affected children have repeated neurologic crises that consist of changes in

mental state, reduced sensation in the arms and legs (peripheral neuropathy), abdominal pain,

and respiratory failure. These crises can last from 1 to 7 days. Untreated, children with

tyrosinemia type I often do not survive past the age of 10. Tyrosinemia type II can affect the

eyes, skin, and mental development. Signs and symptoms often begin in early childhood and

include eye pain and redness, excessive tearing, abnormal sensitivity to light (photophobia),

and thick, painful skin on the palms of their hands and soles of their feet (palmoplantar

hyperkeratosis). About 50 percent of individuals with tyrosinemia type II have some degree of

intellectual disability. Tyrosinemia type III is the rarest of the three types. The characteristic

features of this type include intellectual disability, seizures, and periodic loss of balance and

coordination (intermittent ataxia). About 10 percent of newborns have temporarily elevated

levels of tyrosine (transient tyrosinemia). In these cases, the cause is not genetic. The most

likely causes are vitamin C deficiency or immature liver enzymes due to premature birth.

Worldwide, tyrosinemia type I affects about 1 in 100,000 individuals. This type is more common

in Norway where 1 in 60,000 to 74,000 individuals are affected. Tyrosinemia type I is even

more common in Quebec, Canada where it occurs in about 1 in 16,000 individuals. In the

Saguenay-Lac St. Jean region of Quebec, tyrosinemia type I affects 1 in 1,846 people.

Tyrosinemia type II occurs in fewer than 1 in 250,000 individuals worldwide. Tyrosinemia type

III is very rare; only a few cases have been reported.Mutations in the FAH, TAT, and HPD genes

can cause tyrosinemia types I, II, and III, respectively. In the liver, enzymes break down tyrosine

in a five step process, resulting in molecules that are either excreted by the kidneys or used to

produce energy or make other substances in the body. The FAH gene provides instructions for

the fumarylacetoacetate hydrolase enzyme, which is responsible for the final step of tyrosine

breakdown. The enzyme produced from the TAT gene, called tyrosine aminotransferase enzyme,

is involved at the first step in the process. The HPD gene provides instructions for making the
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4-hydroxyphenylpyruvate dioxygenase enzyme, which is responsible for the second step.

Mutations in the FAH, TAT, or HPD gene cause a decrease in the activity of one of the enzymes

in the breakdown of tyrosine. As a result, tyrosine and its byproducts accumulate to toxic

levels, which can cause damage and death to cells in the liver, kidneys, nervous system, and

other organs.

People with your genetic profile are likely to not have the predisposition for Tyrosinemia.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Tyrosinemia in your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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Hereditary Hemochromatosis

RESULTS
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Hereditary hemochromatosis is a disorder that causes the body to absorb too much iron from

the diet. The excess iron is stored in the body's tissues and organs, particularly the skin, heart,

liver, pancreas, and joints. Because humans cannot increase the excretion of iron, excess iron

can overload and eventually damage tissues and organs. For this reason, hereditary

hemochromatosis is also called an iron overload disorder. Early symptoms of hereditary

hemochromatosis are nonspecific and may include fatigue, joint pain, abdominal pain, and loss

of sex drive. Later signs and symptoms can include arthritis, liver disease, diabetes, heart

abnormalities, and skin discoloration. The appearance and progression of symptoms can be

affected by environmental and lifestyle factors such as the amount of iron in the diet, alcohol

use, and infections. Hereditary hemochromatosis is classified by type depending on the age of

onset and other factors such as genetic cause and mode of inheritance. Type 1, the most

common form of the disorder, and type 4 (also called ferroportin disease) begin in adulthood.

Men with type 1 or type 4 hemochromatosis typically develop symptoms between the ages of

40 and 60, and women usually develop symptoms after menopause. Type 2 hemochromatosis is

a juvenile-onset disorder. Iron accumulation begins early in life, and symptoms may appear in

childhood. By age 20, decreased or absent secretion of sex hormones is evident. Females

usually begin menstruation in a normal manner, but menses stop after a few years. Males may

experience delayed puberty or symptoms related to a shortage of sex hormones. If the

disorder is untreated, heart disease becomes evident by age 30. The onset of type 3

hemochromatosis is usually intermediate between types 1 and 2. Symptoms of type 3

hemochromatosis generally begin before age 30. Type 1 hemochromatosis is one of the most

common genetic disorders in the United States, affecting about 1 million people. It most often

affects people of Northern European descent. The other types of hemochromatosis are

considered rare and have been studied in only a small number of families worldwide. Mutations

in several genes, including HAMP, HFE, HJV, SLC40A1, and TFR2, can cause hereditary

hemochromatosis. Type 1 hemochromatosis results from mutations in the HFE gene, and type

2 hemochromatosis results from mutations in either the HJV or HAMP gene. Mutations in the

TFR2 gene cause type 3 hemochromatosis, and mutations in the SLC40A1 gene cause type 4

hemochromatosis. The proteins produced from these genes play important roles in regulating

the absorption, transport, and storage of iron. Mutations in any of these genes impair the

control of iron absorption during digestion and alter the distribution of iron to other parts of

the body. As a result, iron accumulates in tissues and organs, which can disrupt their normal

functions.

People with your genetic profile are likely to not have the predisposition for Hereditary

Hemochromatosis.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Hereditary Hemochromatosis in your results. Nevertheless, we recommend monitoring your

health in accordance with your country's health recommendations and to check this finding

again as we await the release of the new database from Clinvar.
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Glucose-6-phosphate dehydrogenase deficiency

RESULTS
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Glucose-6-phosphate dehydrogenase (G6PD) is an enzyme found in the cytoplasm of all cells in

the body. It is a housekeeping enzyme that plays a vital role in the prevention of cellular

damage from reactive oxygen species (ROS). It does this by providing substrates to prevent

oxidative damage. Erythrocytes are particularly vulnerable to ROS due to their role in oxygen

transport and inability to replace cellular proteins as mature cells. Inherited deficiencies of

G6PD can result in acute hemolytic anemia during times of increased ROS production. This may

be caused by stress or exposure to certain foods that contain high amounts of oxidative

substances, for example, fava beans, or certain medications. In particular, anti-malarial agents

have a strong association with inducing hemolytic anemia in patients with G6PD deficiency.

Below are medications more commonly used in the United States that have been shown to

trigger a hemolytic crisis in those with G6PD deficiency; however, a more comprehensive list of

medications to be avoided has been published by the Italian G6PD Deficiency Association and

can be found at www.g6pd.org. The Gd gene codes for the G6PD enzyme. This gene is located

on the long arm of the X chromosome and therefore follows X-linked inheritance. Deficiency

of G6PD may be due to mutations that change the protein structure and therefore reduce its

activity, or the amount of enzyme produced. There are currently 186 known human G6PD

mutations, and most are point mutations affecting a single nucleotide. None of the mutation

patterns seen in humans cause complete inactivation of G6PD since this would be lethal to a

developing embryo. G6PD is the most common human enzyme defect known, affecting upward

of 400 million people worldwide. Men are more commonly affected than women due to X-linked

inheritance. It is most prevalent in tropical and subtropical areas. Interestingly, there is

evidence to suggest that G6PD deficiency is protective against uncomplicated malaria, but not

severe malaria cases. The protective mechanism for G6PD deficiency and malaria is still being

investigated. With regards to ethnicity, G6PD deficiency is more common in people of African,

Mediterranean, or Asian descent, likely owing to its suggested protective effect from malaria.

G6PD is the catalyst in the rate-limiting first step of the pentose phosphate pathway, which

uses glucose-6-phosphate to convert nicotinamide adenine dinucleotide phosphate (NADP)

into its reduced form, NADPH. In red blood cells, NADPH is critical in preventing damage to

cellular structures caused by oxygen-free radicles. It does this by serving as a substrate to the

enzyme glutathione reductase. Reduced glutathione can be used to convert hydrogen peroxide

to water and prevent damage to cellular structures, particularly the cell wall of red blood cells

(RBCs) since they have limited capacity for repair once mature.

People with your genetic profile are likely to not have the predisposition for Glucose-6-

phosphate dehydrogenase deficiency.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Glucose-6-phosphate dehydrogenase deficiency in your results. Nevertheless, we

recommend monitoring your health in accordance with your country's health recommendations

and to check this finding again as we await the release of the new database from Clinvar.
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Cystic fibrosis is an inherited disease characterized by the buildup of thick, sticky mucus that

can damage many of the body's organs. The disorder 's most common signs and symptoms

include progressive damage to the respiratory system and chronic digestive system problems.

The features of the disorder and their severity varies among affected individuals. Mucus is a

slippery substance that lubricates and protects the linings of the airways, digestive system,

reproductive system, and other organs and tissues. In people with cystic fibrosis, the body

produces mucus that is abnormally thick and sticky. This abnormal mucus can clog the airways,

leading to severe problems with breathing and bacterial infections in the lungs. These

infections cause chronic coughing, wheezing, and inflammation. Over time, mucus buildup and

infections result in permanent lung damage, including the formation of scar tissue (fibrosis)

and cysts in the lungs. Most people with cystic fibrosis also have digestive problems. Some

affected babies have meconium ileus, a blockage of the intestine that occurs shortly after

birth. Other digestive problems result from a buildup of thick, sticky mucus in the pancreas.

The pancreas is an organ that produces insulin (a hormone that helps control blood sugar

levels). It also makes enzymes that help digest food. In people with cystic fibrosis, mucus

blocks the ducts of the pancreas, reducing the production of insulin and preventing digestive

enzymes from reaching the intestines to aid digestion. Problems with digestion can lead to

diarrhea, malnutrition, poor growth, and weight loss. In adolescence or adulthood, a shortage

of insulin can cause a form of diabetes known as cystic fibrosis-related diabetes mellitus

(CFRDM). Cystic fibrosis used to be considered a fatal disease of childhood. With improved

treatments and better ways to manage the disease, many people with cystic fibrosis now live

well into adulthood. Adults with cystic fibrosis experience health problems affecting the

respiratory, digestive, and reproductive systems. Most men with cystic fibrosis have congenital

bilateral absence of the vas deferens (CBAVD), a condition in which the tubes that carry sperm

(the vas deferens) are blocked by mucus and do not develop properly. Men with CBAVD are

unable to father children (infertile) unless they undergo fertility treatment. Women with cystic

fibrosis may experience complications in pregnancy. Cystic fibrosis is a common genetic

disease within the white population in the United States. The disease occurs in 1 in 2,500 to

3,500 white newborns. Cystic fibrosis is less common in other ethnic groups, affecting about 1

in 17,000 African Americans and 1 in 31,000 Asian Americans. Mutations in the CFTR gene

cause cystic fibrosis. The CFTR gene provides instructions for making a channel that

transports negatively charged particles called chloride ions into and out of cells. Chloride is a

component of sodium chloride, a common salt found in sweat. Chloride also has important

functions in cells; for example, the flow of chloride ions helps control the movement of water

in tissues, which is necessary for the production of thin, freely flowing mucus. Mutations in the

CFTR gene disrupt the function of the chloride channels, preventing them from regulating the
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flow of chloride ions and water across cell membranes. As a result, cells that line the

passageways of the lungs, pancreas, and other organs produce mucus that is unusually thick

and sticky. This mucus clogs the airways and various ducts, causing the characteristic signs

and symptoms of cystic fibrosis. Other genetic and environmental factors likely influence the

severity of the condition. For example, mutations in genes other than CFTR might help explain

why some people with cystic fibrosis are more severely affected than others. Most of these

genetic changes have not been identified, however.

People with your genetic profile are likely to not have the predisposition for Cystic fibrosis.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Cystic fibrosis in your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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Juvenile polyposis syndrome is a disorder characterized by multiple noncancerous (benign)

growths called juvenile polyps. People with juvenile polyposis syndrome typically develop polyps

before age 20; however, in the name of this condition ""juvenile"" refers to the characteristics

of the tissues that make up the polyp, not the age of the affected individual. These growths

occur in the gastrointestinal tract, typically in the large intestine (colon). The number of polyps

varies from only a few to hundreds, even among affected members of the same family. Polyps

may cause gastrointestinal bleeding, a shortage of red blood cells (anemia), abdominal pain, and

diarrhea. Approximately 15 percent of people with juvenile polyposis syndrome have other

abnormalities, such as a twisting of the intestines (intestinal malrotation), heart or brain

abnormalities, an opening in the roof of the mouth (cleft palate), extra fingers or toes

(polydactyly), and abnormalities of the genitalia or urinary tract. Juvenile polyposis syndrome

is diagnosed when a person has any one of the following: (1) more than five juvenile polyps of

the colon or rectum; (2) juvenile polyps in other parts of the gastrointestinal tract; or (3) any

number of juvenile polyps and one or more affected family members. Single juvenile polyps are

relatively common in children and are not characteristic of juvenile polyposis syndrome. Three

types of juvenile polyposis syndrome have been described, based on the signs and symptoms

of the disorder. Juvenile polyposis of infancy is characterized by polyps that occur throughout

the gastrointestinal tract during infancy. Juvenile polyposis of infancy is the most severe form

of the disorder and is associated with the poorest outcome. Children with this type may

develop a condition called protein-losing enteropathy. This condition results in severe diarrhea,

failure to gain weight and grow at the expected rate (failure to thrive), and general wasting and

weight loss (cachexia). Another type called generalized juvenile polyposis is diagnosed when

polyps develop throughout the gastrointestinal tract. In the third type, known as juvenile

polyposis coli, affected individuals develop polyps only in their colon. People with generalized

juvenile polyposis and juvenile polyposis coli typically develop polyps during childhood. Most

juvenile polyps are benign, but there is a chance that polyps can become cancerous (malignant).

It is estimated that people with juvenile polyposis syndrome have a 10 to 50 percent risk of

developing a cancer of the gastrointestinal tract. The most common type of cancer seen in

people with juvenile polyposis syndrome is colorectal cancer. Mutations in the BMPR1A and

SMAD4 genes cause juvenile polyposis syndrome. These genes provide instructions for making

proteins that are involved in transmitting chemical signals from the cell membrane to the

nucleus. This type of signaling pathway allows the environment outside the cell to affect how

the cell produces other proteins. The BMPR1A and SMAD4 proteins work together to help

regulate the activity of particular genes and the growth and division (proliferation) of cells.

Mutations in the BMPR1A gene or the SMAD4 gene disrupt cell signaling and interfere with
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their roles in regulating gene activity and cell proliferation. This lack of regulation causes cells

to grow and divide in an uncontrolled way, which can lead to polyp formation.

People with your genetic profile are likely to not have the predisposition for Juvenile polyposis

syndrome.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Juvenile polyposis syndrome in your results. Nevertheless, we recommend monitoring your

health in accordance with your country's health recommendations and to check this finding

again as we await the release of the new database from Clinvar.
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Beta thalassemia is a blood disorder that reduces the production of hemoglobin. Hemoglobin is

the iron-containing protein in red blood cells that carries oxygen to cells throughout the body.

In people with beta thalassemia, low levels of hemoglobin lead to a lack of oxygen in many

parts of the body. Affected individuals also have a shortage of red blood cells (anemia), which

can cause pale skin, weakness, fatigue, and more serious complications. People with beta

thalassemia are at an increased risk of developing abnormal blood clots. Beta thalassemia is

classified into two types depending on the severity of symptoms: thalassemia major (also

known as Cooley's anemia) and thalassemia intermedia. Of the two types, thalassemia major is

more severe. The signs and symptoms of thalassemia major appear within the first 2 years of

life. Children develop life-threatening anemia. They do not gain weight and grow at the

expected rate (failure to thrive) and may develop yellowing of the skin and whites of the eyes

( jaundice). Affected individuals may have an enlarged spleen, liver, and heart, and their bones

may be misshapen. Some adolescents with thalassemia major experience delayed puberty. Many

people with thalassemia major have such severe symptoms that they need frequent blood

transfusions to replenish their red blood cell supply. Over time, an influx of iron-containing

hemoglobin from chronic blood transfusions can lead to a buildup of iron in the body, resulting

in liver, heart, and hormone problems. Thalassemia intermedia is milder than thalassemia major.

The signs and symptoms of thalassemia intermedia appear in early childhood or later in life.

Affected individuals have mild to moderate anemia and may also have slow growth and bone

abnormalities. Beta thalassemia is a fairly common blood disorder worldwide. Thousands of

infants with beta thalassemia are born each year. Beta thalassemia occurs most frequently in

people from Mediterranean countries, North Africa, the Middle East, India, Central Asia, and

Southeast Asia. Mutations in the HBB gene cause beta thalassemia. The HBB gene provides

instructions for making a protein called beta-globin. Beta-globin is a component (subunit) of

hemoglobin. Hemoglobin consists of four protein subunits, typically two subunits of beta-

globin and two subunits of another protein called alpha-globin. Some mutations in the HBB

gene prevent the production of any beta-globin. The absence of beta-globin is referred to as

beta-zero (B0) thalassemia. Other HBB gene mutations allow some beta-globin to be produced

but in reduced amounts. A reduced amount of beta-globin is called beta-plus (B+) thalassemia.

Having either B0 or B+ thalassemia does not necessarily predict disease severity, however;

people with both types have been diagnosed with thalassemia major and thalassemia

intermedia. A lack of beta-globin leads to a reduced amount of functional hemoglobin. Without

sufficient hemoglobin, red blood cells do not develop normally, causing a shortage of mature

red blood cells. The low number of mature red blood cells leads to anemia and other associated

health problems in people with beta thalassemia.
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People with your genetic profile are likely to have the predisposition for Beta thalassemia.

Your genotype suggests that you might have an increased risk of developing Beta thalassemia.

Consider discussing your risk with a healthcare professional, especially if you have a family

history or other risk factors for this condition. Lifestyle and other factors can also influence

the chances of developing Beta thalassemia. Consult with a healthcare professional before

making any major lifestyle changes.

Evaluations Following Initial Diagnosis

To establish the extent of disease and needs in an individual diagnosed with β-thalassemia, the

following evaluations are recommended if they have not already been completed:

The initial step following diagnosis of β-thalassemia in an individual is to distinguish

between those who have thalassemia intermedia (requiring intermittent transfusions on

an as-needed basis) from those with thalassemia major (who need a regular transfusion

program). See Establishing the Diagnosis.

The following should be included in the investigations when deciding whom to transfuse:

Confirmed diagnosis of thalassemia; and

Hemoglobin level <7 g/dL on two occasions, more than two weeks apart (excluding

all other contributory causes, such as infections), or presence of the following

features, regardless of hemoglobin level:

Facial changes

Poor growth

Bony fractures

Clinically significant extramedullary hematopoiesis

Consultation with a clinical geneticist and/or genetic counselor is appropriate.

Treatment of Manifestations

Comprehensive reviews of the management of thalassemia major and thalassemia intermedia

have been published by the Thalassemia International Federation and are available at the TIF

website.

Thalassemia major. Regular transfusions correct the anemia, suppress erythropoiesis, and

inhibit increased gastrointestinal absorption of iron.

Before starting the transfusions, the following are absolutely necessary:

Hepatitis B vaccination

Extensive red blood cell antigen typing, including Rh, Kell, Kidd, and Duffy and

serum immunoglobulin determination – the latter of which detects individuals with
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IgA deficiency, who need special (repeatedly washed) blood unit preparation

before each transfusion

The transfusion regimen is designed to obtain a pre-transfusion Hb concentration of

95-100 g/L.

Transfusions are usually given every two to three weeks.

Thalassemia intermedia. Treatment of individuals with thalassemia intermedia is symptomatic

and based on splenectomy and folic acid supplementation.

Treatment of extramedullary erythropoietic masses is based on radiotherapy,

transfusions, or, in selected cases, hydroxyurea (with a protocol similar to that used for

sickle cell disease).

Hydroxyurea also increases globin gamma chains and may have other undefined effects.

Individuals with thalassemia intermedia may develop iron overload from increased

gastrointestinal absorption of iron or from occasional transfusions; chelation therapy

with deferasirox has been demonstrated to be safe and effective in persons age ten

years or older with a liver iron concentration ≥5 mg Fe/g dry weight or serum ferritin

≥800 ng/mL (thresholds after which the risk of serious iron-related morbidity is

increased).

Bone marrow transplantation

Bone marrow transplantation (BMT) from an HLA-identical sib represents an alternative

to traditional transfusion and chelation therapy. If BMT is successful, iron overload may

be reduced by repeated phlebotomy, thus eliminating the need for iron chelation.

The outcome of BMT is related to the pretransplantation clinical conditions, specifically

the presence of hepatomegaly, extent of liver fibrosis, and magnitude of iron

accumulation. In children who lack the above risk factors, disease-free survival is higher

than 90%. Adults with beta-thalassemia are at increased risk for transplant-related

toxicity due to an advanced phase of the disease and have a two-year overall survival of

80% and a two-year event-free survival of 76% with current treatment protocol.

BMT from unrelated donors has been carried out on a limited number of individuals with

β-thalassemia. Provided that selection of the donor is based on stringent criteria of

HLA compatibility and that individuals have limited iron overload, results are comparable

to those obtained when the donor is a compatible sib.

Severe acute graft-vs-host disease (GVHD) may occur in 9% of individuals, with a lower

risk observed in those with an HLA-matched sib donor.

Affected individuals without matched donors could also benefit from haploidentical

mother-to-child transplantation, the results of which appear encouraging.
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Cord blood transplantation. Cord blood transplantation from a related donor offers a good

probability of a successful cure and is associated with a low risk for GVHD. For couples who

have already had a child with thalassemia and who undertake prenatal diagnosis in a

subsequent pregnancy, prenatal identification of HLA compatibility between the affected child

and an unaffected fetus allows collection of placental blood at delivery and the option of cord

blood transplantation to cure the affected child. Alternatively, in case of an affected fetus and

a previous unaffected child, the couple may decide to continue the pregnancy and pursue BMT

later, using the unaffected child as the donor.

Unrelated cord blood transplantation has been explored as an alternative option for affected

individuals without a suitable HLA-matched unrelated adult donor. However, this strategy may

be limited by less-than-adequate cell dose and higher rates of primary graft failure. One

potential strategy may be the use of two cord blood units in order to achieve the desired cell

dose, as has been done in individuals with malignancy – although this approach may be

associated with a higher rate of acute GVHD, which may add to the burden of morbidity and

mortality for this population.

For these reasons, unrelated cord blood transplantation would appear to be a suboptimal

strategy for individuals with thalassemia. However, others have found the outcome of

unrelated cord blood transplantation to be more favorable. Jaing et al reported an overall

survival of 88% and a thalassemia-free survival of 74% in 35 individuals with β-thalassemia.

Prevention of Primary Manifestations

Early detection of anemia, the primary manifestation of the disease, allows early appropriate

treatment and monitoring.

Prevention of Secondary Complications

Transfusional Iron Overload

The most common secondary complications are those related to transfusional iron overload,

which can be prevented by adequate iron chelation.

Assessment of iron overload

Serum ferritin concentration. In clinical practice, the effectiveness of chelators is

monitored by routine determination of serum ferritin concentration. However, serum

ferritin concentration is not always reliable for evaluating iron burden because it is

influenced by other factors, the most important being the extent of liver damage.
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Liver biopsy. Determination of liver iron concentration in a liver biopsy specimen shows

a high correlation with total body iron accumulation and is the gold standard for

evaluation of liver iron overload. However, (1) liver biopsy is an invasive technique

involving the possibility (though low) of complications; (2) liver iron content can be

affected by hepatic fibrosis, which commonly occurs in individuals with iron overload

and hepatitis C virus infection; and (3) irregular iron distribution in the liver can lead to

false negative results.

Magnetic biosusceptometry (SQUID), which gives a reliable measurement of hepatic iron

concentration, is another option; however, magnetic susceptometry is presently

available only in a limited number of centers worldwide.

MRI techniques for assessing iron loading in the liver and heart are commonly used. T2

and T2* parameters have been validated for liver iron concentration. Cardiac T2* is

reproducible, is applicable between different scanners, correlates with cardiac function,

and relates to tissue iron concentration. Clinical utility of T2* in monitoring individuals

with siderotic cardiomyopathy has been demonstrated. In one study, 12 human hearts

from transfusion-dependent affected individuals after either death or transplantation

for end-stage heart failure underwent cardiovascular magnetic resonance R2* (the

reciprocal of T2*) measurement. Tissue iron concentration was measured in multiple

samples of each heart with inductively coupled plasma atomic emission spectroscopy,

providing calibration in humans for cardiovascular magnetic resonance R2* against

myocardial iron concentration and detailing the iron distribution throughout the heart

in iron overload.

Chelation therapy

Desferrioxamine B (DFO). The first chelator introduced clinically was desferrioxamine B

(DFO) administered five to seven days a week by 12-hour continuous subcutaneous

infusion via a portable pump. Recommended dosage depends on the individual's age and

the serum ferritin concentration. Young children start with 20-30 mg/kg/day, increasing

up to 40 mg/kg/day after age five to six years. The maximum dose is 50 mg/kg/day after

growth is completed. The dose may be reduced if serum ferritin concentration is low. By

maintaining the total body iron stores below critical values (i.e., hepatic iron

concentration <7.0 mg per gram of dry weight liver tissue), desferrioxamine B therapy

prevents the secondary effects of iron overload, resulting in a consistent decrease in

morbidity and mortality.

Ascorbate repletion (daily dose ≤100-150 mg) increases the amount of iron

removed after DFO administration.

Side effects of DFO chelation therapy are more common in the presence of

relatively low iron burden and include ocular and auditory toxicity, growth

restriction, and, rarely, renal impairment and interstitial pneumonitis. DFO
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administration also increases susceptibility to Yersinia infections. The major

drawback of DFO chelation therapy is low compliance resulting from complications

of administration.

Deferiprone, a bidentated oral chelator, is administered in a dose of 75-100 mg/kg/day.

The main side effects of deferiprone therapy include arthropathy, gastrointestinal

symptoms, and, above all, neutropenia and agranulocytosis that demand close

monitoring. The effect of deferiprone on liver iron concentration may vary among the

individuals treated. However, results from independent studies suggest that deferiprone

is more cardioprotective than desferrioxamine: compared to those being treated with

DFO, individuals being treated with deferiprone have better myocardial MRI pattern and

less probability of developing (or worsening pre-existing) cardiac disease. These

retrospective observations have been confirmed in a prospective study.

Deferasirox was developed as a once-daily oral monotherapy for the treatment of

transfusional iron overload. It is effective in adults and children and has a defined safety

profile that is clinically manageable with appropriate monitoring. The most common

treatment-related adverse events are gastrointestinal disorders, skin rash, and a mild,

non-progressive increase in serum creatinine concentration. Cases of renal failure,

hepatic failure, cytopenias, and gastrointestinal hemorrhage have been reported in the

post-marketing phase. Provided adequate doses are given, there is a good response to

deferasirox across the full range of baseline liver iron concentration values. Prospective

data demonstrate the efficacy of deferasirox in improving myocardial T2* and in

maintaining a normal left ventricle ejection fraction. Deferasirox has not been evaluated

in formal trials for affected individuals with symptomatic heart failure or low left-

ventricle ejection fraction.

Combination therapies. Strategies of chelation using a combination of desferrioxamine

and deferiprone have been effective in individuals with severe iron overload.

Retrospective, prospective, and randomized clinical studies have shown that combined

iron chelation with desferrioxamine and deferiprone rapidly reduces myocardial

siderosis, improves cardiac and endocrine function, reduces liver iron and serum ferritin

concentration, reduces cardiac mortality, and improves survival; toxicity is manageable.

An open-label single-arm prospective Phase II study evaluated combination deferasirox-

desferrioxamine in patients with severe transfusional myocardial siderosis followed by optional

switch to deferasirox (DFX) monotherapy when achieving mT2* >10 ms, demonstrating that

this association is able to rapidly decrease liver iron accumulation in heavily loaded patients

and to lower myocardial overload in one third of them.

Preliminary studies using in combination the two oral chelators deferasirox and deferiprone

appear to be encouraging.
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Cardiac Disease

Particular attention has been directed to the early diagnosis and treatment of cardiac disease

because of its critical role in determining the prognosis of individuals with β-thalassemia.

Assessment of myocardial siderosis by MRI techniques and monitoring of cardiac function

combined with intensification of iron chelation can result in excellent long-term prognoses.

Osteoporosis

Osteoporosis is a common complication in adults with thalassemia major or thalassemia

intermedia. Its origin is multifactorial, making it difficult to manage. Treatment involves

appropriate hormonal replacement, an effective regimen of transfusion and iron chelation,

vitamin D administration, and regular physical activity. Sufficient evidence exists to support the

use of bisphosphonates in the management of thalassemia-associated osteoporosis (to

prevent bone loss and improve the bone mineral density). Further research is warranted to

establish their anti-fracture efficacy and long-term safety. Denosumab and strontium ranelate

have each been evaluated in only a single study, while there are no data on the effects of

anabolic agents. However, since the origin of bone disease in thalassemia major is multifactorial

and some of the underlying pathogenic mechanisms are still unclear, further research in this

field is needed to allow for the design of optimal therapeutic measures.

Surveillance

A general timetable for clinical and laboratory evaluation in thalassemia major has been

provided by the Thalassemia International Federation and is available at the TIF website.

For individuals with thalassemia major, follow up to monitor the effectiveness of transfusion

therapy and chelation therapy and their side effects includes the following:

Monthly physical examination by a physician familiar with the affected individual and the

disease

Every three months: assessment of liver function tests (serum concentration of ALT),

determination of serum ferritin concentration, and assessment of growth and

development (during childhood)

Annual

Ophthalmologic and audiologic examinations

Complete cardiac evaluation, and evaluation of thyroid, endocrine pancreas,

parathyroid, adrenal, and pituitary function

Liver ultrasound evaluation and determination of serum alpha-fetoprotein

concentration in adults with hepatitis C and iron overload for early detection of
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hepatocarcinoma

Bone densitometry to assess for osteoporosis in the adult

Liver and myocardial MRI

Regular gallbladder echography for early detection of cholelithiasis, particularly in

individuals with the Gilbert syndrome genotype (i.e., presence of the (TA)7/(TA)7 motif in

the UGT1A promoter)

In patients on deferasirox: monitoring of serum creatinine, creatinine clearance, and/or

plasma cystatin C levels prior to therapy, weekly in the first month after initiation or

modification of therapy, and monthly thereafter. Hepatic function should be checked

before the initiation of treatment, every two weeks during the first month, and monthly

thereafter in these patients.

Monitoring of patient's neutrophil count every week and in case of infection in patients

on deferiprone

Agents/Circumstances to Avoid

The following should be avoided:

Alcohol consumption, which in individuals with liver disease has a synergistic effect with

iron-induced liver damage

Iron-containing preparations

Evaluation of Relatives at Risk

It is appropriate to evaluate apparently asymptomatic older and younger sibs of an affected

individual as early as possible. Early detection of anemia, the primary manifestation of β-

thalassemia, allows prompt, appropriate treatment and monitoring.

Evaluations can include:

Molecular genetic testing if the pathogenic variants in the family are known

Hematologic testing if the pathogenic variants in the family are not known

Pregnancy Management

Provided that a multidisciplinary team is available, pregnancy is possible and safe, and usually

has a favorable outcome in women with β-thalassemia. An increasing number of women with

thalassemia major and thalassemia intermedia may, therefore, have children. While

hypogonadotropic hypogonadism remains a common condition in thalassemia major, gonadal
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function is usually intact and fertility is usually retrievable following a closely monitored

stimulation therapy.

Although larger and more detailed studies are needed, an increased risk for certain

complications cannot yet be excluded. For example, women with thalassemia intermedia who

had never previously received a blood transfusion or who had received a minimal quantity of

blood are reported to be at risk for severe alloimmune anemia if blood transfusions are

required during pregnancy.

Therapies Under Investigation

Several studies in Hbb(th3/+) mice, which serve as a model of untransfused β-thalassemia,

showed that the use of minihepcidins (small drug-like hepcidin agonists) ameliorates ineffective

erythropoiesis, anemia, and iron overload when used either alone for prevention or possibly as

adjunctive therapy with phlebotomy or chelation. The first clinical trials are expected soon.

The efficacy of hydroxyurea treatment in individuals with thalassemia is still unclear.

Hydroxyurea is used in persons with thalassemia intermedia to reduce extramedullary masses,

to increase hemoglobin levels, and, in some cases, to improve leg ulcers. Hydroxyurea prevents

hemolysis and hypercoagulability by modifying the defective hemoglobin synthesis and

reducing thrombocytosis. A retrospective study found no pulmonary hypertension in 50

individuals with thalassemia intermedia treated with hydroxyurea for seven years. A good

response, correlated with particular polymorphisms in the beta-globin cluster (i.e., C>T at -158

G gamma), has been reported in individuals with transfusion dependence. However, controlled

and randomized studies are warranted to establish the role of hydroxyurea in the management

of thalassemia syndromes.

Modulators of erythropoiesis, such as TGF-β-like molecules or inhibitors of JAK2, could soon

revolutionize the treatment of β-thalassemia and related disorders.

Activins, members of the TGF-β family signaling, are key regulators of human

hematopoiesis, modulating various cellular responses such as proliferation,

differentiation, migration, and apoptosis. Modified activin type II receptors inhibiting

signaling induced by some members of the TGF-β superfamily promote maturation of

terminally differentiating erythroblasts. In thalassemic mice (Hbb
th1/th1

), they ameliorate

hematologic parameters as well as comorbidities that develop as a consequence of the

erythroid hyperplasia. Ongoing clinical studies are evaluating their role in reducing

transfusion burden in thalassemia major and raising hemoglobin concentration in

thalassemia intermedia.
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The discovery that JAK2 plays an important role in the progression and exacerbation of

ineffective erythropoiesis suggests that drugs inhibiting JAK2 activity could mitigate

ineffective erythropoiesis and reverse splenomegaly. In fact, in preclinical studies it has

been shown that a JAK2 inhibitor dramatically decreased the spleen size and modulated

the ineffective erythropoiesis. A JAK2 inhibitor, ruxolitinib, has been tested to limit

stress erythropoiesis in a Phase II clinical trial.

The possibility of correction of the molecular defect in hematopoietic stem cells by transfer of

a normal gene via a suitable vector or by homologous recombination is being actively

investigated. The most promising results in the mouse model have been obtained with lentiviral

vectors.

Several clinical trials of gene therapy for β-TM are ongoing in France, Italy, and the United

States. One individual with transfusion-dependent HbE/β-thalassemia treated in France

exhibited a therapeutic effect after transplantation with autologous CD34+ cells genetically

modified with a β-globin lentiviral vector and had not required blood transfusions as of four

years after the transplantation. Very encouraging preliminary data on individuals with HbE/β-

thalassemia and homozygous β-thalassemia transplanted with autologous CD34+ cells

transduced with a replication-defective, self-inactivating lentiviral vector containing an

engineered HBB (βA-T87Q) were recently reported by the same group.

Other approaches being investigated for gene therapy of the β-hemoglobinopathies include

pharmacologic or genetic induction of γ-globin production through interference with the

BCL11A pathway or disruption of the BCL11A erythroid enhancer by CRISPR/CAS9 technology

as well as zinc finger or transcription activator–like effector nuclease, and even using genome

editing in attempts at repairing the defective HBB in hematopoietic stem cells.

Search ClinicalTrials.gov in the US and www.ClinicalTrialsRegister.eu in Europe for information

on clinical studies for a wide range of diseases and conditions.

  VARIANTS FOUND    

Gene rsID Clinvar ID Genotype

LOC107133510 rs35456885 550356 AC



DANTE LABS™ TEST RESULTS

KIT ID:   GFX0238784

Dante Labs | {{advanced_health_and_wellness}} v1.0.94 | v4.2.2
Run: 1

Kit ID: GFX0238784
Lot: 15:30:22
Batch: 2020-07-20

Page 114

Sickle cell disease

RESULTS

Sickle cell disease is a group of disorders that affects hemoglobin, the molecule in red blood

cells that delivers oxygen to cells throughout the body. People with this disorder have atypical

hemoglobin molecules called hemoglobin S, which can distort red blood cells into a sickle, or

crescent, shape. Signs and symptoms of sickle cell disease usually begin in early childhood.

Characteristic features of this disorder include a low number of red blood cells (anemia),

repeated infections, and periodic episodes of pain. The severity of symptoms varies from

person to person. Some people have mild symptoms, while others are frequently hospitalized

for more serious complications. The signs and symptoms of sickle cell disease are caused by

the sickling of red blood cells. When red blood cells sickle, they break down prematurely, which

can lead to anemia. Anemia can cause shortness of breath, fatigue, and delayed growth and

development in children. The rapid breakdown of red blood cells may also cause yellowing of

the eyes and skin, which are signs of jaundice. Painful episodes can occur when sickled red

blood cells, which are stiff and inflexible, get stuck in small blood vessels. These episodes

deprive tissues and organs of oxygen-rich blood and can lead to organ damage, especially in

the lungs, kidneys, spleen, and brain. A particularly serious complication of sickle cell disease is

high blood pressure in the blood vessels that supply the lungs (pulmonary hypertension).

Pulmonary hypertension occurs in about one-third of adults with sickle cell disease and can

lead to heart failure. Sickle cell disease affects millions of people worldwide. It is most common

among people whose ancestors come from Africa; Mediterranean countries such as Greece,

Turkey, and Italy; the Arabian Peninsula; India; and Spanish-speaking regions in South America,

Central America, and parts of the Caribbean. Sickle cell disease is the most common inherited

blood disorder in the United States, affecting 70,000 to 80,000 Americans. The disease is

estimated to occur in 1 in 500 African Americans and 1 in 1,000 to 1,400 Hispanic Americans.

Mutations in the HBB gene cause sickle cell disease. Hemoglobin consists of four protein

subunits, typically, two subunits called alpha-globin and two subunits called beta-globin. The

HBB gene provides instructions for making beta-globin. Various versions of beta-globin result

from different mutations in the HBB gene. One particular HBB gene mutation produces an

abnormal version of beta-globin known as hemoglobin S (HbS). Other mutations in the HBB

gene lead to additional abnormal versions of beta-globin such as hemoglobin C (HbC) and

hemoglobin E (HbE). HBB gene mutations can also result in an unusually low level of beta-

globin; this abnormality is called beta thalassemia. In people with sickle cell disease, at least one

of the beta-globin subunits in hemoglobin is replaced with hemoglobin S. In sickle cell anemia,

which is a common form of sickle cell disease, hemoglobin S replaces both beta-globin subunits

in hemoglobin. In other types of sickle cell disease, just one beta-globin subunit in hemoglobin

is replaced with hemoglobin S. The other beta-globin subunit is replaced with a different

abnormal variant, such as hemoglobin C. For example, people with sickle-hemoglobin C (HbSC)
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disease have hemoglobin molecules with hemoglobin S and hemoglobin C instead of beta-

globin. If mutations that produce hemoglobin S and beta thalassemia occur together,

individuals have hemoglobin S-beta thalassemia (HbSBetaThal) disease. Abnormal versions of

beta-globin can distort red blood cells into a sickle shape. The sickle-shaped red blood cells die

prematurely, which can lead to anemia. Sometimes the inflexible, sickle-shaped cells get stuck in

small blood vessels and can cause serious medical complications.

People with your genetic profile are likely to not have the predisposition for Sickle cell disease.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Sickle cell disease in your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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Factor V Leiden thrombophilia is an inherited disorder of blood clotting. Factor V Leiden is the

name of a specific gene mutation that results in thrombophilia, which is an increased tendency

to form abnormal blood clots that can block blood vessels. People with factor V Leiden

thrombophilia have a higher than average risk of developing a type of blood clot called a deep

venous thrombosis (DVT). DVTs occur most often in the legs, although they can also occur in

other parts of the body, including the brain, eyes, liver, and kidneys. Factor V Leiden

thrombophilia also increases the risk that clots will break away from their original site and

travel through the bloodstream. These clots can lodge in the lungs, where they are known as

pulmonary emboli. Although factor V Leiden thrombophilia increases the risk of blood clots,

only about 10 percent of individuals with the factor V Leiden mutation ever develop abnormal

clots. The factor V Leiden mutation is associated with a slightly increased risk of pregnancy

loss (miscarriage). Women with this mutation are two to three times more likely to have

multiple (recurrent) miscarriages or a pregnancy loss during the second or third trimester.

Some research suggests that the factor V Leiden mutation may also increase the risk of other

complications during pregnancy, including pregnancy-induced high blood pressure

(preeclampsia), slow fetal growth, and early separation of the placenta from the uterine wall

(placental abruption). However, the association between the factor V Leiden mutation and

these complications has not been confirmed. Most women with factor V Leiden thrombophilia

have normal pregnancies. Factor V Leiden is the most common inherited form of

thrombophilia. Between 3 and 8 percent of people with European ancestry carry one copy of

the factor V Leiden mutation in each cell, and about 1 in 5,000 people have two copies of the

mutation. The mutation is less common in other populations. A particular mutation in the F5

gene causes factor V Leiden thrombophilia. The F5 gene provides instructions for making a

protein called coagulation factor V. This protein plays a critical role in the coagulation system,

which is a series of chemical reactions that forms blood clots in response to injury. The

coagulation system is controlled by several proteins, including a protein called activated

protein C (APC). APC normally inactivates coagulation factor V, which slows down the clotting

process and prevents clots from growing too large. However, in people with factor V Leiden

thrombophilia, coagulation factor V cannot be inactivated normally by APC. As a result, the

clotting process remains active longer than usual, increasing the chance of developing

abnormal blood clots. Other factors also increase the risk of developing blood clots in people

with factor V Leiden thrombophilia. These factors include increasing age, obesity, injury,

surgery, smoking, pregnancy, and the use of oral contraceptives (birth control pills) or

hormone replacement therapy. The risk of abnormal clots is also much higher in people who

have a combination of the factor V Leiden mutation and another mutation in the F5 gene.
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Additionally, the risk is increased in people who have the factor V Leiden mutation together

with a mutation in another gene involved in the coagulation system.

People with your genetic profile are likely to not have the predisposition for Factor V Leiden

thrombophilia.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Factor V Leiden thrombophilia in your results. Nevertheless, we recommend monitoring your

health in accordance with your country's health recommendations and to check this finding

again as we await the release of the new database from Clinvar.
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Prothrombin thrombophilia is an inherited disorder of blood clotting. Thrombophilia is an

increased tendency to form abnormal blood clots in blood vessels. People who have

prothrombin thrombophilia are at somewhat higher than average risk for a type of clot called

a deep venous thrombosis, which typically occurs in the deep veins of the legs. Affected

people also have an increased risk of developing a pulmonary embolism, which is a clot that

travels through the bloodstream and lodges in the lungs. Most people with prothrombin

thrombophilia never develop abnormal blood clots, however. Some research suggests that

prothrombin thrombophilia is associated with a somewhat increased risk of pregnancy loss

(miscarriage) and may also increase the risk of other complications during pregnancy. These

complications may include pregnancy-induced high blood pressure (preeclampsia), slow fetal

growth, and early separation of the placenta from the uterine wall (placental abruption). It is

important to note, however, that most women with prothrombin thrombophilia have normal

pregnancies. Prothrombin thrombophilia is the second most common inherited form of

thrombophilia after factor V Leiden thrombophilia. Approximately 1 in 50 people in the white

population in the United States and Europe has prothrombin thrombophilia. This condition is

less common in other ethnic groups, occurring in less than one percent of African American,

Native American, or Asian populations. Prothrombin thrombophilia is caused by a particular

mutation in the F2 gene. The F2 gene plays a critical role in the formation of blood clots in

response to injury. The protein produced from the F2 gene, prothrombin (also called

coagulation factor II), is the precursor to a protein called thrombin that initiates a series of

chemical reactions in order to form a blood clot. The particular mutation that causes

prothrombin thrombophilia results in an overactive F2 gene that causes too much

prothrombin to be produced. An abundance of prothrombin leads to more thrombin, which

promotes the formation of blood clots. Other factors also increase the risk of blood clots in

people with prothrombin thrombophilia. These factors include increasing age, obesity, trauma,

surgery, smoking, the use of oral contraceptives (birth control pills) or hormone replacement

therapy, and pregnancy. The combination of prothrombin thrombophilia and mutations in other

genes involved in blood clotting can also influence risk.

People with your genetic profile are likely to not have the predisposition for Prothrombin

thrombophilia.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Prothrombin thrombophilia in your results. Nevertheless, we recommend monitoring your

health in accordance with your country's health recommendations and to check this finding

again as we await the release of the new database from Clinvar.
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Bloom syndrome is an inherited disorder characterized by short stature, a skin rash that

develops after exposure to the sun, and a greatly increased risk of cancer. People with Bloom

syndrome are usually smaller than 97 percent of the population in both height and weight

from birth, and they rarely exceed 5 feet tall in adulthood. Affected individuals have skin that is

sensitive to sun exposure, and they usually develop a butterfly-shaped patch of reddened skin

across the nose and cheeks. A skin rash can also appear on other areas that are typically

exposed to the sun, such as the back of the hands and the forearms. Small clusters of

enlarged blood vessels (telangiectases) often appear in the rash; telangiectases can also occur

in the eyes. Other skin features include patches of skin that are lighter or darker than the

surrounding areas (hypopigmentation or hyperpigmentation respectively). These patches

appear on areas of the skin that are not exposed to the sun, and their development is not

related to the rashes. People with Bloom syndrome have an increased risk of cancer. They can

develop any type of cancer, but the cancers arise earlier in life than they do in the general

population, and affected individuals often develop more than one type of cancer. Individuals

with Bloom syndrome have a high-pitched voice and distinctive facial features including a long,

narrow face; a small lower jaw; and prominent nose and ears. Other features can include

learning disabilities, an increased risk of diabetes, chronic obstructive pulmonary disease

(COPD), and mild immune system abnormalities leading to recurrent infections of the upper

respiratory tract, ears, and lungs during infancy. Men with Bloom syndrome usually do not

produce sperm and as a result are unable to father children (infertile). Women with the

disorder generally have reduced fertility and experience menopause at an earlier age than

usual. Bloom syndrome is a rare disorder. Only a few hundred affected individuals have been

described in the medical literature, about one-third of whom are of Central and Eastern

European (Ashkenazi) Jewish background. Mutations in the BLM gene cause Bloom syndrome.

The BLM gene provides instructions for making a member of a protein family called RecQ

helicases. Helicases are enzymes that attach (bind) to DNA and unwind the two spiral strands

(double helix) of the DNA molecule. This unwinding is necessary for several processes in the cell

nucleus, including copying (replicating) DNA in preparation for cell division and repairing

damaged DNA. Because RecQ helicases help maintain the structure and integrity of DNA, they

are known as the ""caretakers of the genome."" When a cell prepares to divide to form two

cells, the DNA that makes up the chromosomes is copied so that each new cell will have two

copies of each chromosome, one from each parent. The copied DNA from each chromosome is

arranged into two identical structures, called sister chromatids, which are attached to one

another during the early stages of cell division. Sister chromatids occasionally exchange small

sections of DNA during this time, a process known as sister chromatid exchange. Researchers

suggest that these exchanges may be a response to DNA damage during the copying process.
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The BLM protein helps to prevent excess sister chromatid exchanges and is also involved in

other processes that help maintain the stability of the DNA during the copying process. BLM

gene mutations result in the absence of functional BLM protein. As a result, the frequency of

sister chromatid exchange is about 10 times higher than average. Exchange of DNA between

chromosomes derived from the individual's mother and father are also increased in people with

BLM gene mutations. In addition, chromosome breakage occurs more frequently in affected

individuals. All of these changes are associated with gaps and breaks in the genetic material

that impair normal cell activities and cause the health problems associated with this condition.

Without the BLM protein, the cell is less able to repair DNA damage caused by ultraviolet light,

which results in increased sun sensitivity. Genetic changes that allow cells to divide in an

uncontrolled way lead to the cancers that occur in people with Bloom syndrome.

People with your genetic profile are likely to not have the predisposition for Bloom syndrome.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Bloom syndrome in your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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Junctional epidermolysis bullosa
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Junctional epidermolysis bullosa (JEB) is one of the major forms of epidermolysis bullosa, a

group of genetic conditions that cause the skin to be very fragile and to blister easily. Blisters

and skin erosions form in response to minor injury or friction, such as rubbing or scratching.

Researchers classify junctional epidermolysis bullosa into two main types: Herlitz JEB and non-

Herlitz JEB. Although the types differ in severity, their features overlap significantly, and they

can be caused by mutations in the same genes. Herlitz JEB is the more severe form of the

condition. From birth or early infancy, affected individuals have blistering over large regions of

the body. Blistering also affects the mucous membranes, such as the moist lining of the mouth

and digestive tract, which can make it difficult to eat and digest food. As a result, many

affected children have chronic malnutrition and slow growth. The extensive blistering leads to

scarring and the formation of red, bumpy patches called granulation tissue. Granulation tissue

bleeds easily and profusely, making affected infants susceptible to serious infections and loss

of necessary proteins, minerals, and fluids. Additionally, a buildup of granulation tissue in the

airway can lead to a weak, hoarse cry and difficulty breathing. Other complications of Herlitz

JEB can include fusion of the fingers and toes, abnormalities of the fingernails and toenails,

joint deformities (contractures) that restrict movement, and hair loss (alopecia). Because the

signs and symptoms of Herlitz JEB are so severe, infants with this condition usually do not

survive beyond the first year of life. The milder form of junctional epidermolysis bullosa is

called non-Herlitz JEB. The blistering associated with non-Herlitz JEB may be limited to the

hands, feet, knees, and elbows, and it often improves after the newborn period. Other

characteristic features of this condition include alopecia, malformed fingernails and toenails,

and irregular tooth enamel. Most affected individuals do not have extensive scarring or

granulation tissue formation, so breathing difficulties and other severe complications are rare.

Non-Herlitz JEB is typically associated with a normal lifespan. Both types of junctional

epidermolysis bullosa are rare, affecting fewer than 1 per million people in the United States.

Junctional epidermolysis bullosa results from mutations in the LAMA3, LAMB3, LAMC2, and

COL17A1 genes. Mutations in each of these genes can cause Herlitz JEB or non-Herlitz JEB.

LAMB3 gene mutations are the most common, causing about 70 percent of all cases of

junctional epidermolysis bullosa. The LAMA3, LAMB3, and LAMC2 genes each provide

instructions for making one part (subunit) of a protein called laminin 332. This protein plays an

important role in strengthening and stabilizing the skin by helping to attach the top layer of

skin (the epidermis) to underlying layers. Mutations in any of the three laminin 332 genes lead

to the production of a defective or nonfunctional version of this protein. Without functional

laminin 332, cells in the epidermis are fragile and easily damaged. Friction or other minor

trauma can cause the skin layers to separate, leading to the formation of blisters. The

COL17A1 gene provides instructions for making a protein that is used to assemble type XVII



DANTE LABS™ TEST RESULTS

KIT ID:   GFX0238784

Dante Labs | {{advanced_health_and_wellness}} v1.0.94 | v4.2.2
Run: 1

Kit ID: GFX0238784
Lot: 15:30:22
Batch: 2020-07-20

Page 122

RESULTS

collagen. Collagens are molecules that give structure and strength to connective tissues, such

as skin, tendons, and ligaments, throughout the body. Type XVII collagen helps attach the

epidermis to underlying layers of skin, making the skin strong and flexible. Mutations in the

COL17A1 gene prevent the normal formation of collagen XVII. As a result, the skin is less

resistant to friction and minor trauma and blisters easily. Most COL17A1 gene mutations cause

non-Herlitz JEB, although a few individuals with mutations in this gene have had the more

severe Herlitz JEB.

People with your genetic profile are likely to not have the predisposition for Junctional

epidermolysis bullosa.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Junctional epidermolysis bullosa in your results. Nevertheless, we recommend monitoring

your health in accordance with your country's health recommendations and to check this

finding again as we await the release of the new database from Clinvar.
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Sjögren-Larsson syndrome
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Sjögren-Larsson syndrome is a condition characterized by dry, scaly skin (ichthyosis);

neurological problems; and eye problems. These symptoms are apparent by early childhood and

usually do not worsen with age. Affected infants tend to be born prematurely. At birth the skin

is red (erythema), but later in infancy the skin becomes dry, rough, and scaly with a brownish

or yellowish tone. Mild to severe itchiness (pruritus) is also common. These skin abnormalities

are generally dispersed over the whole body, most severely affecting the nape of the neck, the

torso, and the extremities. The skin of the face is usually not affected. People with this

condition may also have neurological signs and symptoms. Most affected individuals have

leukoencephalopathy, which is a change in a type of brain tissue called white matter. White

matter consists of nerve fibers covered by a substance (myelin) that insulates and protects

the nerves. The leukoencephalopathy is thought to contribute to many of the neurological

signs and symptoms in people with Sjögren-Larsson syndrome. Most affected individuals have

intellectual disability that varies from mild to profound and is usually apparent by early

childhood. People with Sjögren-Larsson syndrome have speech difficulties (dysarthria) and

delayed speech. Usually they are able to produce only short sentences with poorly formed

words. Rarely, people with this condition have normal intelligence. In addition, approximately 40

percent of people with Sjögren-Larsson syndrome have seizures. Children with this condition

often experience delayed development of motor skills (such as crawling and walking) due to

abnormal muscle stiffness (spasticity) that is typically in their legs and, less commonly, also in

their arms. About one-half of people with Sjögren-Larsson syndrome require wheelchair

assistance and many others need some form of support to walk. Affected individuals have tiny

crystals in the light-sensitive tissue at the back of the eye (retina) that can be seen during an

eye exam. Based on their appearance, these retinal crystals are often called glistening white

dots. These white dots are usually apparent by early childhood, and it is unclear if they affect

normal vision. People with Sjögren-Larsson syndrome may also have nearsightedness (myopia)

or an increased sensitivity to light (photophobia). Sjögren-Larsson syndrome was first

observed in Sweden, where the prevalence of this condition is 1 per 250,000 individuals.

Outside Sweden, the prevalence of this condition is unknown. Mutations in the ALDH3A2 gene

cause Sjögren-Larsson syndrome. The ALDH3A2 gene provides instructions for making an

enzyme called fatty aldehyde dehydrogenase (FALDH). The FALDH enzyme is part of a multistep

process called fatty acid oxidation in which fats are broken down and converted into energy.

Specifically, the FALDH enzyme breaks down molecules called fatty aldehydes to fatty acids.

ALDH3A2 gene mutations disrupt the normal process of fatty acid oxidation. Most mutations

result in the production of a FALDH enzyme that is unable to break down fatty aldehyde

molecules. As a result, fats that cannot be broken down build up in cells. Within skin cells,

excess fat accumulation can interfere with the formation of membranes that act as protective
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barriers to control water loss. As a result of the loss of these protective barriers, the skin has

difficulty maintaining its water balance, resulting in dry, scaly skin. In the brain, the

consequences of excess fat accumulation are unclear, but it is likely that an abundance of fat

disrupts the formation of myelin. Myelin is the covering that protects nerves and promotes

the efficient transmission of nerve impulses. A lack of myelin can lead to neurological problems

such as intellectual disability and walking difficulties. The cause of the eye problems is unclear,

but it is also likely related to a disruption in the breakdown of fats.

People with your genetic profile are likely to not have the predisposition for Sjögren-Larsson

syndrome.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Sjögren-Larsson syndrome in your results. Nevertheless, we recommend monitoring your

health in accordance with your country's health recommendations and to check this finding

again as we await the release of the new database from Clinvar.
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Nonsyndromic Hearing Loss and Deafness GJB2 Related

RESULTS

Nonsyndromic hearing loss is a partial or total loss of hearing that is not associated with

other signs and symptoms. In contrast, syndromic hearing loss occurs with signs and

symptoms affecting other parts of the body. Nonsyndromic hearing loss can be classified in

several different ways. One common way is by the condition's pattern of inheritance:

autosomal dominant (DFNA), autosomal recessive (DFNB), X-linked (DFNX), or mitochondrial

(which does not have a special designation). Each of these types of hearing loss includes

multiple subtypes. DFNA, DFNB, and DFNX subtypes are numbered in the order in which they

were first described. For example, DFNA1 was the first type of autosomal dominant

nonsyndromic hearing loss to be identified. The characteristics of nonsyndromic hearing loss

vary among the different types. Hearing loss can affect one ear (unilateral) or both ears

(bilateral). Degrees of hearing loss range from mild (difficulty understanding soft speech) to

profound (inability to hear even very loud noises). The term ""deafness"" is often used to

describe severe-to-profound hearing loss. Hearing loss can be stable, or it may be progressive,

becoming more severe as a person gets older. Particular types of nonsyndromic hearing loss

show distinctive patterns of hearing loss. For example, the loss may be more pronounced at

high, middle, or low tones. Most forms of nonsyndromic hearing loss are described as

sensorineural, which means they are associated with a permanent loss of hearing caused by

damage to structures in the inner ear. The inner ear processes sound and sends the

information to the brain in the form of electrical nerve impulses. Less commonly, nonsyndromic

hearing loss is described as conductive, meaning it results from changes in the middle ear. The

middle ear contains three tiny bones that help transfer sound from the eardrum to the inner

ear. Some forms of nonsyndromic hearing loss, particularly a type called DFNX2, involve

changes in both the inner ear and the middle ear. This combination is called mixed hearing loss.

Depending on the type, nonsyndromic hearing loss can become apparent at any time from

infancy to old age. Hearing loss that is present before a child learns to speak is classified as

prelingual or congenital. Hearing loss that occurs after the development of speech is classified

as postlingual. Between 2 and 3 per 1,000 children in the United States are born with

detectable hearing loss in one or both ears. The prevalence of hearing loss increases with age;

the condition affects 1 in 8 people in the United States age 12 and older, or about 30 million

people. By age 85, more than half of all people experience hearing loss. The causes of

nonsyndromic hearing loss are complex. Researchers have identified more than 90 genes that,

when altered, are associated with nonsyndromic hearing loss. Many of these genes are

involved in the development and function of the inner ear. Mutations in these genes contribute

to hearing loss by interfering with critical steps in processing sound. Different mutations in

the same gene can be associated with different types of hearing loss, and some genes are

associated with both syndromic and nonsyndromic forms. In many affected families, the
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factors contributing to hearing loss have not been identified. Most cases of nonsyndromic

hearing loss are inherited in an autosomal recessive pattern. About half of all severe-to-

profound autosomal recessive nonsyndromic hearing loss results from mutations in the GJB2

gene; these cases are designated DFNB1. The GJB2 gene provides instructions for making a

protein called connexin 26, which is a member of the connexin protein family. Mutations in

another connexin gene, GJB6, can also cause DFNB1. The GJB6 gene provides instructions for

making a protein called connexin 30. Connexin proteins form channels called gap junctions,

which allow communication between neighboring cells, including cells in the inner ear. Mutations

in the GJB2 or GJB6 gene alter their respective connexin proteins, which changes the

structure of gap junctions and may affect the function or survival of cells that are needed for

hearing. The most common cause of moderate autosomal recessive nonsyndromic hearing loss

is mutations in the STRC gene. These mutations cause a form of the condition known as

DFNB16. Mutations in more than 60 other genes can also cause autosomal recessive

nonsyndromic hearing loss. Many of these gene mutations have been found in one or a few

families. Nonsyndromic hearing loss can also be inherited in an autosomal dominant pattern.

Mutations in at least 30 genes have been identified in people with autosomal dominant

nonsyndromic hearing loss; mutations in some of these genes (including GJB2 and GJB6) can

also cause autosomal recessive forms of the condition. Although no single gene is associated

with a majority of autosomal dominant nonsyndromic hearing loss cases, mutations in a few

genes, such as KCNQ4 and TECTA, are relatively common. Mutations in many of the other

genes associated with autosomal dominant nonsyndromic hearing loss have been found in only

one or a few families. X-linked and mitochondrial forms of nonsyndromic hearing loss are rare.

About half of all X-linked cases are caused by mutations in the POU3F4 gene. This form of the

condition is designated DFNX2. Mutations in at least three other genes have also been

identified in people with X-linked nonsyndromic hearing loss. Mitochondrial forms of hearing

loss result from changes in mitochondrial DNA (mtDNA). Mitochondria are structures within

cells that convert the energy from food into a form that cells can use. Although most DNA is

packaged in chromosomes within the nucleus, mitochondria also have a small amount of their

own DNA. Only a few mutations in mtDNA have been associated with hearing loss, and their

role in the condition is still being studied. Mutations in some of the genes associated with

nonsyndromic hearing loss can also cause syndromic forms of hearing loss, such as Usher

syndrome (CDH23 and MYO7A, among others), Pendred syndrome (SLC26A4), Wolfram

syndrome (WFS1), and Stickler syndrome (COL11A2). It is often unclear how mutations in the

same gene can cause isolated hearing loss in some individuals and hearing loss with additional

signs and symptoms in others. In addition to genetic changes, hearing loss can result from

environmental factors or a combination of genetic risk and a person's environmental

exposures. Environmental causes of hearing loss include certain medications, specific

infections before or after birth, and exposure to loud noise over an extended period. Age is

also a major risk factor for hearing loss. Age-related hearing loss (presbycusis) is thought to

have both genetic and environmental influences.
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People with your genetic profile are likely to not have the predisposition for Nonsyndromic

Hearing Loss and Deafness GJB2 Related.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Nonsyndromic Hearing Loss and Deafness GJB2 Related in your results. Nevertheless, we

recommend monitoring your health in accordance with your country's health recommendations

and to check this finding again as we await the release of the new database from Clinvar.
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Pendred syndrome

RESULTS
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Pendred syndrome is a disorder typically associated with hearing loss and a thyroid condition

called a goiter. A goiter is an enlargement of the thyroid gland, which is a butterfly-shaped

organ at the base of the neck that produces hormones. If a goiter develops in a person with

Pendred syndrome, it usually forms between late childhood and early adulthood. In most cases,

this enlargement does not cause the thyroid to malfunction. In most people with Pendred

syndrome, severe to profound hearing loss caused by changes in the inner ear (sensorineural

hearing loss) is evident at birth. Less commonly, hearing loss does not develop until later in

infancy or early childhood. Some affected individuals also have problems with balance caused

by dysfunction of the vestibular system, which is the part of the inner ear that helps maintain

the body's balance and orientation. An inner ear abnormality called an enlarged vestibular

aqueduct (EVA) is a characteristic feature of Pendred syndrome. The vestibular aqueduct is a

bony canal that connects the inner ear with the inside of the skull. Some affected individuals

also have an abnormally shaped cochlea, which is a snail-shaped structure in the inner ear that

helps process sound. The combination of an enlarged vestibular aqueduct and an abnormally

shaped cochlea is known as Mondini malformation. Pendred syndrome shares features with

other hearing loss and thyroid conditions, and it is unclear whether they are best considered

as separate disorders or as a spectrum of related signs and symptoms. These conditions

include a form of nonsyndromic hearing loss (hearing loss that does not affect other parts of

the body) called DFNB4, and, in a small number of people, a form of congenital hypothyroidism

resulting from an abnormally small thyroid gland (thyroid hypoplasia). All of these conditions

are caused by mutations in the same gene. The prevalence of Pendred syndrome is unknown.

However, researchers estimate that it accounts for 7 to 8 percent of all hearing loss that is

present from birth (congenital hearing loss). Mutations in the SLC26A4 gene cause about half

of all cases of Pendred syndrome. The SLC26A4 gene provides instructions for making a

protein called pendrin. This protein transports negatively charged particles (ions), including

chloride, iodide, and bicarbonate, into and out of cells. Although the function of pendrin is not

fully understood, this protein is important for maintaining the proper levels of ions in the

thyroid and the inner ear. Mutations in the SLC26A4 gene alter the structure or function of

pendrin, which disrupts ion transport. An imbalance of particular ions disrupts the

development and function of the thyroid gland and structures in the inner ear, which leads to

the characteristic features of Pendred syndrome. In people with Pendred syndrome who do

not have mutations in the SLC26A4 gene, the cause of the condition is unknown. Researchers

suspect that other genetic and environmental factors may influence the condition.

People with your genetic profile are likely to not have the predisposition for Pendred

syndrome.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Pendred syndrome in your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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Age-related macular degeneration

RESULTS

Age-related macular degeneration is an eye disease that is a leading cause of vision loss in

older people in developed countries. The vision loss usually becomes noticeable in a person's

sixties or seventies and tends to worsen over time. Age-related macular degenerationmainly

affects central vision, which is needed for detailed tasks such as reading, driving, and

recognizing faces. The vision loss in this condition results from a gradual deterioration of

light-sensing cells in the tissue at the back of the eye that detects light and color (the retina).

Specifically, age-related macular degeneration affects a small area near the center of the

retina, called the macula, which is responsible for central vision. Side (peripheral) vision and

night vision are generally not affected, but reduced dim light (scotopic) vision often occurs in

the early stages of the disease. Researchers have described two major types of age-related

macular degeneration, known as the dry form and the wet form. The dry form is much more

common, accounting for 85 to 90 percent of all cases of age-related macular degeneration. It

is characterized by a buildup of yellowish deposits called drusen beneath the retina and vision

loss that worsens slowly over time. The condition typically affects vision in both eyes,

although vision loss often occurs in one eye before the other. The wet form of age-related

macular degeneration is associated with severe vision loss that can worsen rapidly. This form

of the condition is characterized by the growth of abnormal, fragile blood vessels underneath

the macula. These vessels leak blood and fluid, which damages the macula and makes central

vision appear blurry and distorted. Age-related macular degeneration has an estimated

prevalence of 1 in 2,000 people in the United States and other developed countries. The

condition currently affects several million Americans, and the prevalence is expected to

increase over the coming decades as the proportion of older people in the population

increases. For reasons that are unclear, age-related macular degeneration affects individuals of

European descent more frequently than African Americans in the United States. Age-related

macular degeneration results from a combination of genetic and environmental factors. Many

of these factors have been identified, but some remain unknown. Researchers have considered

changes in many genes as possible risk factors for age-related macular degeneration. The

best-studied of these genes are involved in a part of the body's immune response known as

the complement system. This system is a group of proteins that work together to destroy

foreign invaders (such as bacteria and viruses), trigger inflammation, and remove debris from

cells and tissues. Genetic changes in and around several complement system genes, including

the CFH gene, contribute to a person's risk of developing age-related macular degeneration. It

is unclear how these genetic changes are related to the retinal damage and vision loss

characteristic of this condition. Changes on the long (q) arm of chromosome 10 in a region

known as 10q26 are also associated with an increased risk of age-related macular

degeneration. The 10q26 region contains two genes of interest, ARMS2 and HTRA1. Changes
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in both genes have been studied as possible risk factors for the disease. However, because the

two genes are so close together, it is difficult to tell which gene is associated with age-related

macular degeneration risk, or whether increased risk results from variations in both genes.

Other genes that are associated with age-related macular degeneration include genes involved

in transporting and processing high-density lipoprotein (HDL, also known as ""good""

cholesterol) and genes that have been associated with other forms of macular disease.

Researchers have also examined nongenetic factors that contribute to the risk of age-related

macular degeneration. Age appears to be the most important risk factor; the chance of

developing the condition increases significantly as a person gets older. Smoking is another

established risk factor for age-related macular degeneration. Other factors that may increase

the risk of this condition include high blood pressure, heart disease, a high-fat diet or one that

is low in certain nutrients (such as antioxidants and zinc), obesity, and exposure to ultraviolet

(UV) rays from sunlight. However, studies of these factors in age-related macular degeneration

have had conflicting results

People with your genetic profile are likely to not have the predisposition for Age-related

macular degeneration.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Age-related macular degeneration in your results. Nevertheless, we recommend monitoring

your health in accordance with your country's health recommendations and to check this

finding again as we await the release of the new database from Clinvar.
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Nijmegen breakage syndrome

RESULTS

Nijmegen breakage syndrome is a condition characterized by short stature, an unusually small

head size (microcephaly), distinctive facial features, recurrent respiratory tract infections, an

increased risk of cancer, intellectual disability, and other health problems. People with this

condition typically grow slowly during infancy and early childhood. After this period of slow

growth, affected individuals grow at a normal rate but remain shorter than their peers.

Microcephaly is apparent from birth in the majority of affected individuals. The head does not

grow at the same rate as the rest of the body, so it appears that the head is getting smaller

as the body grows (progressive microcephaly). Individuals with Nijmegen breakage syndrome

have distinctive facial features that include a sloping forehead, a prominent nose, large ears, a

small jaw, and outside corners of the eyes that point upward (upslanting palpebral fissures).

These facial features typically become apparent by age 3. People with Nijmegen breakage

syndrome have a malfunctioning immune system (immunodeficiency) with abnormally low levels

of immune system proteins called immunoglobulin G (IgG) and immunoglobulin A (IgA). Affected

individuals also have a shortage of immune system cells called T cells. The immune system

abnormalities increase susceptibility to recurrent infections, such as bronchitis, pneumonia,

sinusitis, and other infections affecting the upper respiratory tract and lungs. Individuals with

Nijmegen breakage syndrome have an increased risk of developing cancer, most commonly a

cancer of immune system cells called non-Hodgkin lymphoma. About half of individuals with

Nijmegen breakage syndrome develop non-Hodgkin lymphoma, usually before age 15. Other

cancers seen in people with Nijmegen breakage syndrome include brain tumors such as

medulloblastoma and glioma, and a cancer of muscle tissue called rhabdomyosarcoma. People

with Nijmegen breakage syndrome are 50 times more likely to develop cancer than people

without this condition. Intellectual development is normal in most people with this condition

for the first year or two of life, but then development becomes delayed. Skills decline over

time, and most affected children and adults have mild to moderate intellectual disability. Most

affected woman have premature ovarian failure and do not begin menstruation by age 16

(primary amenorrhea) or have infrequent menstrual periods. Most women with Nijmegen

breakage syndrome are unable to have biological children (infertile). The exact prevalence of

Nijmegen breakage syndrome is unknown. This condition is estimated to affect one in 100,000

newborns worldwide, but is thought to be most common in the Slavic populations of Eastern

Europe. Mutations in the NBN gene cause Nijmegen breakage syndrome. The NBN gene

provides instructions for making a protein called nibrin. This protein is involved in several

critical cellular functions, including the repair of damaged DNA. DNA can be damaged by agents

such as toxic chemicals or radiation. Breaks in DNA strands also occur naturally when

chromosomes exchange genetic material in preparation for cell division. Repairing DNA

prevents cells from accumulating genetic damage that can cause them to die or to divide
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uncontrollably. The nibrin protein helps maintain the stability of a cell's genetic information

through its roles in repairing damaged DNA and regulating cell division. The NBN gene

mutations that cause Nijmegen breakage syndrome typically lead to the production of an

abnormally short version of the nibrin protein, which prevents it from responding to DNA

damage effectively. As a result, affected individuals are highly sensitive to the effects of

radiation exposure and other agents that can cause breaks in DNA. Nijmegen breakage

syndrome gets its name from numerous breaks in DNA that occur in affected people's cells. A

buildup of these breaks lead to errors in DNA that can trigger cells to grow and divide

abnormally, increasing the risk of cancer in people with Nijmegen breakage syndrome.

Additionally, medical radiation or chemotherapy, which is often used to treat cancers, can

cause further DNA damage in people with Nijmegen breakage syndrome. Nibrin's role in

regulating cell division and cell growth (proliferation) is thought to lead to the

immunodeficiency seen in individuals with Nijmegen breakage syndrome. A lack of functional

nibrin results in less immune cell proliferation. A decrease in the amount of immune cells that

are produced leads to reduced amounts of immunoglobulins and other features of

immunodeficiency. It is unclear how mutations in the NBN gene cause the distinctive facial

features, slow growth, and other features of Nijmegen breakage syndrome.

People with your genetic profile are likely to not have the predisposition for Nijmegen breakage

syndrome.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Nijmegen breakage syndrome in your results. Nevertheless, we recommend monitoring your

health in accordance with your country's health recommendations and to check this finding

again as we await the release of the new database from Clinvar.
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Zellweger spectrum disorder
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Zellweger spectrum disorder (ZSD) is a phenotypic continuum ranging from severe to mild.

While individual phenotypes (e.g., Zellweger syndrome [ZS], neonatal adrenoleukodystrophy

[NALD], and infantile Refsum disease [IRD]) were described in the past before the biochemical

and molecular bases of this spectrum were fully determined, the term "ZSD" is now used to

refer to all individuals with a PEX gene defect regardless of phenotype. Individuals with ZSD

usually come to clinical attention in the newborn period or later in childhood. Affected

newborns are hypotonic and feed poorly. They have distinctive facies, congenital

malformations (neuronal migration defects associated with neonatal-onset seizures, renal

cysts, and bony stippling [chondrodysplasia punctata] of the patella[e] and other long bones),

and liver disease that can be severe. Infants with severe ZSD are significantly impaired and

typically die during the first year of life, usually having made no developmental progress.

Individuals with intermediate/milder ZSD do not have congenital malformations, but rather

progressive peroxisome dysfunction variably manifest as sensory loss (secondary to retinal

dystrophy and sensorineural hearing loss); neurologic involvement (ataxia, polyneuropathy, and

leukodystrophy); liver dysfunction; adrenal insufficiency; and renal oxalate stones. While

hypotonia and developmental delays are typical, intellect can be normal. Some have osteopenia;

almost all have ameleogenesis imperfecta in the secondary teeth.

People with your genetic profile are likely to not have the predisposition for Zellweger

spectrum disorder.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Zellweger spectrum disorder in your results. Nevertheless, we recommend monitoring your

health in accordance with your country's health recommendations and to check this finding

again as we await the release of the new database from Clinvar.
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Alpha-1 antitrypsin deficiency

RESULTS

Alpha-1 antitrypsin deficiency is an inherited disorder that may cause lung disease and liver

disease. The signs and symptoms of the condition and the age at which they appear vary

among individuals. People with alpha-1 antitrypsin deficiency usually develop the first signs and

symptoms of lung disease between ages 20 and 50. The earliest symptoms are shortness of

breath following mild activity, reduced ability to exercise, and wheezing. Other signs and

symptoms can include unintentional weight loss, recurring respiratory infections, fatigue, and

rapid heartbeat upon standing. Affected individuals often develop emphysema, which is a lung

disease caused by damage to the small air sacs in the lungs (alveoli). Characteristic features of

emphysema include difficulty breathing, a hacking cough, and a barrel-shaped chest. Smoking

or exposure to tobacco smoke accelerates the appearance of emphysema symptoms and

damage to the lungs. About 10 percent of infants with alpha-1 antitrypsin deficiency develop

liver disease, which often causes yellowing of the skin and whites of the eyes ( jaundice).

Approximately 15 percent of adults with alpha-1 antitrypsin deficiency develop liver damage

(cirrhosis) due to the formation of scar tissue in the liver. Signs of cirrhosis include a swollen

abdomen, swollen feet or legs, and jaundice. Individuals with alpha-1 antitrypsin deficiency are

also at risk of developing a type of liver cancer called hepatocellular carcinoma. In rare cases,

people with alpha-1 antitrypsin deficiency develop a skin condition called panniculitis, which is

characterized by hardened skin with painful lumps or patches. Panniculitis varies in severity

and can occur at any age. Alpha-1 antitrypsin deficiency occurs worldwide, but its prevalence

varies by population. This disorder affects about 1 in 1,500 to 3,500 individuals with European

ancestry. It is uncommon in people of Asian descent. Many individuals with alpha-1 antitrypsin

deficiency are likely undiagnosed, particularly people with a lung condition called chronic

obstructive pulmonary disease (COPD). COPD can be caused by alpha-1 antitrypsin deficiency;

however, the alpha-1 antitrypsin deficiency is often never diagnosed. Some people with alpha-1

antitrypsin deficiency are misdiagnosed with asthma. Mutations in the SERPINA1 gene cause

alpha-1 antitrypsin deficiency. This gene provides instructions for making a protein called

alpha-1 antitrypsin, which protects the body from a powerful enzyme called neutrophil

elastase. Neutrophil elastase is released from white blood cells to fight infection, but it can

attack normal tissues (especially the lungs) if not tightly controlled by alpha-1 antitrypsin.

Mutations in the SERPINA1 gene can lead to a shortage (deficiency) of alpha-1 antitrypsin or

an abnormal form of the protein that cannot control neutrophil elastase. Without enough

functional alpha-1 antitrypsin, neutrophil elastase destroys alveoli and causes lung disease.

Abnormal alpha-1 antitrypsin can also accumulate in the liver and damage this organ.

Environmental factors, such as exposure to tobacco smoke, chemicals, and dust, likely impact

the severity of alpha-1 antitrypsin deficiency.
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People with your genetic profile are likely to not have the predisposition for Alpha-1

antitrypsin deficiency.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Alpha-1 antitrypsin deficiency in your results. Nevertheless, we recommend monitoring your

health in accordance with your country's health recommendations and to check this finding

again as we await the release of the new database from Clinvar.
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Malignant hyperthermia

RESULTS

Malignant hyperthermia is a severe reaction to particular drugs that are often used during

surgery and other invasive procedures. Specifically, this reaction occurs in response to some

anesthetic gases, which are used to block the sensation of pain, and with a muscle relaxant

that is used to temporarily paralyze a person during a surgical procedure. If given these drugs,

people at risk for malignant hyperthermia may experience muscle rigidity, breakdown of muscle

fibers (rhabdomyolysis), a high fever, increased acid levels in the blood and other tissues

(acidosis), and a rapid heart rate. Without prompt treatment, the complications of malignant

hyperthermia can be life-threatening. People at increased risk for this disorder are said to

have malignant hyperthermia susceptibility. Affected individuals may never know they have the

condition unless they undergo testing or have a severe reaction to anesthesia during a

surgical procedure. While this condition often occurs in people without other serious medical

problems, certain inherited muscle diseases (including central core disease and multiminicore

disease) are associated with malignant hyperthermia susceptibility. Malignant hyperthermia

occurs in 1 in 5,000 to 50,000 instances in which people are given anesthetic gases.

Susceptibility to malignant hyperthermia is probably more frequent, because many people with

an increased risk of this condition are never exposed to drugs that trigger a reaction.

Variations of the CACNA1S and RYR1 genes increase the risk of developing malignant

hyperthermia. Researchers have described at least six forms of malignant hyperthermia

susceptibility, which are caused by mutations in different genes. Mutations in the RYR1 gene

are responsible for a form of the condition known as MHS1. These mutations account for most

cases of malignant hyperthermia susceptibility. Another form of the condition, MHS5, results

from mutations in the CACNA1S gene. These mutations are less common, causing less than 1

percent of all cases of malignant hyperthermia susceptibility. The RYR1 and CACNA1S genes

provide instructions for making proteins that play essential roles in muscles used for

movement (skeletal muscles). For the body to move normally, these muscles must tense

(contract) and relax in a coordinated way. Muscle contractions are triggered by the flow of

certain charged atoms (ions) into muscle cells. The proteins produced from the RYR1 and

CACNA1S genes are involved in the movement of calcium ions within muscle cells. In response

to certain signals, the CACNA1S protein helps activate the RYR1 channel, which releases stored

calcium ions within muscle cells. The resulting increase in calcium ion concentration inside

muscle cells stimulates muscle fibers to contract. Mutations in the RYR1 or CACNA1S gene

cause the RYR1 channel to open more easily and close more slowly in response to certain

drugs. As a result, large amounts of calcium ions are released from storage within muscle cells.

An overabundance of available calcium ions causes skeletal muscles to contract abnormally,

which leads to muscle rigidity in people with malignant hyperthermia. An increase in calcium ion

concentration within muscle cells also activates processes that generate heat (leading to
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increased body temperature) and produce excess acid (leading to acidosis). The genetic causes

of several other types of malignant hyperthermia (MHS2, MHS4, and MHS6) are still under

study. A form of the condition known as MHS3 has been linked to the CACNA2D1 gene. This

gene provides instructions for making a protein that plays an essential role in activating the

RYR1 channel to release calcium ions into muscle cells. Although this gene is thought to be

related to malignant hyperthermia in a few families, no causative mutations have been

identified.

People with your genetic profile are likely to not have the predisposition for Malignant

hyperthermia.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Malignant hyperthermia in your results. Nevertheless, we recommend monitoring your

health in accordance with your country's health recommendations and to check this finding

again as we await the release of the new database from Clinvar.



DANTE LABS™ TEST RESULTS

KIT ID:   GFX0238784

Dante Labs | {{advanced_health_and_wellness}} v1.0.94 | v4.2.2
Run: 1

Kit ID: GFX0238784
Lot: 15:30:22
Batch: 2020-07-20

Page 140

Usher syndrome type I

RESULTS

Usher syndrome type I is characterized by congenital, bilateral, profound sensorineural hearing

loss, vestibular areflexia, and adolescent-onset retinitis pigmentosa. Unless fitted with a

cochlear implant, individuals do not typically develop speech. Retinitis pigmentosa (RP), a

progressive, bilateral, symmetric degeneration of rod and cone functions of the retina,

develops in adolescence, resulting in progressively constricted visual fields and impaired visual

acuity. The hearing loss in Usher syndrome type I is congenital (i.e., present at birth), bilateral,

and profound. Affected individuals do not develop speech. Vestibular areflexia is associated

with the deafness and is a defining feature of this disorder. Because of vestibular areflexia,

children with Usher syndrome type I typically walk later than usual, at approximately age 18

months to two years. Older children may seem "clumsy" and experience frequent accidental

injuries or have difficulty with activities requiring balance, such as riding a bicycle or playing

sports. The child with Usher syndrome type I is often misdiagnosed as having nonsyndromic

deafness until tunnel vision and night blindness, early signs of retinitis pigmentosa (RP),

become severe enough to be noticeable, either by parents and teachers or by the individual. RP

is progressive, bilateral, symmetric degeneration of the retina that initiates at the periphery;

rods (photoreceptors active in the dark-adapted state) are mainly affected first, causing night

blindness and constricted visual fields (tunnel vision). Cones (photoreceptors active in the

light-adapted state) may also be involved. Visual fields become progressively constricted with

time. The rate and degree of visual field loss show intra- and interfamilial variability. A visual

field of 5-10 degrees is common for a person with Usher syndrome type I who is age 30-40

years. Visual impairment worsens significantly each year. However, it is unusual for the typical

individual with Usher syndrome type I to become completely blind, although cataracts

sometimes reduce central vision to light/dark perception only. Heterozygotes. Heterozygotes

are asymptomatic; however, they may exhibit slightly subnormal electrooculographies (EOGs)

and audiograms that are not sensitive or specific enough for carrier detection. Note: The EOG

is an electrophysiologic test of function of the oculomotor system. Electrodes are placed on

each side of the eye; the individual being tested keeps the head still, while moving his/her eyes

back and forth, alternating between two flashing red lights. The EOG is redundant with the

ERG in most retinal disorders. The advantage of the EOG, however, is that the electrodes do

not touch the surface of the eye. A clear genotype-phenotype correlation exists in persons

with CDH23 pathogenic variants with respect to hearing loss, vestibular findings, and RP. A

reduced frequency of null (e.g., nonsense, frameshift, splice) variants in CDH23 is observed as

the phenotype becomes milder, with approximately 88%, 67%, and 0% of null variants found in

persons with typical Usher type I, atypical Usher type I, and DFNB18, respectively. Penetrance

is complete in Usher syndrome type I. In older publications the prevalence of Usher syndrome

has been reported to range from 3.2 to 6.2 per 100,000. Usher syndrome was estimated to be
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responsible for 3%-6% of all childhood deafness and approximately 50% of all deaf-blindness.

The specialized educational requirements of the congenitally deaf have historically rendered

the population with Usher syndrome type I more accessible for study by researchers. Persons

with Usher syndrome type II or Usher syndrome type III, who communicate orally and who are

mainstreamed into regular schools, are not well represented in these estimates. It has been

argued that the prevalence of Usher syndrome in the general population may therefore be

substantially greater. A recent study of children with hearing loss in Oregon found pathogenic

variants in Usher syndrome-associated genes in 11% and estimated that the prevalence may be

as high as one in 6,000.

People with your genetic profile are likely to not have the predisposition for Usher syndrome

type I.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Usher syndrome type I in your results. Nevertheless, we recommend monitoring your health

in accordance with your country's health recommendations and to check this finding again as

we await the release of the new database from Clinvar.
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Usher syndrome type II

RESULTS

Usher syndrome type II is characterized by:

Congenital, bilateral sensorineural hearing loss that is mild to moderate in the low frequencies

and severe to profound in the higher frequencies; Intact vestibular responses; and Retinitis

pigmentosa (RP). RP is progressive, bilateral, symmetric retinal degeneration that begins with

night blindness and constricted visual fields (tunnel vision) and eventually includes decreased

central visual acuity; the rate and degree of vision loss vary within and among families. 

Hearing loss in Usher syndrome type II (USH2) is typically congenital and bilateral, occurring

predominantly in the higher frequencies and ranging from mild to severe. The degree of

hearing loss varies within and among families; however, the "sloping" audiogram is

characteristic of USH2. The hearing loss may be perceived by the affected individual as

progressing over time because speech perception decreases, possibly as a result of diminished

vision that interferes with subconscious lip reading.

Clinical variability of the hearing phenotype has been observed. In particular, a few individuals

with USH2 have a mild but definite progression of hearing loss that is unrelated to

presbycusis. A cross-sectional study of 27 persons with USH2A confirmed by linkage analysis

compared hearing threshold against age; significant progression of hearing impairment was

observed but at a much slower rate than reported for Usher syndrome type III. In contrast, in

a large study of 125 individuals with Usher syndrome type II, Reisser et al found no clinically

relevant progression of hearing loss over a span of up to 17 years.

Retinitis pigmentosa (RP) is a progressive, bilateral, symmetric degeneration of the retina that

initiates at the periphery; rods (photoreceptors active in the dark-adapted state) are mainly

affected first, causing night blindness and constricted visual fields (tunnel vision). Cones

(photoreceptors active in the light-adapted state) may also be involved. Visual fields continue

to narrow throughout life, but the rate and degree of loss among individuals show

considerable intra- and interfamilial variation. A visual field of five to ten degrees is common

for a person with Usher syndrome type II age 30-40 years. Visual impairment increases

significantly each year. However, it is unusual for the typical individual with USH2 to become

completely blind, although cataracts sometimes reduce central vision to light/dark perception

only.

Tooth enamel dysplasia as well as age of onset of RP may be subtle clinical indicators that can

be used in conjunction with linkage analysis to subtype families with USH2 on a research basis.
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Enamel defects were also reported in a child with Usher syndrome type I. Heterozygotes are

asymptomatic; however, they may exhibit:

Audiogram anomalies that are not sensitive or specific enough for carrier detection;

Slightly subnormal electrooculographies (EOGs). The clinical EOG is an electrophysiologic test

of function of the oculomotor system. Electrodes are placed on each side of the eye, and the

individual, while keeping the head still, moves his or her eyes back and forth alternating

between two flashing red lights. The EOG is redundant with the ERG in most retinal disorders.

The advantage of the EOG, however, is that the electrodes do not touch the surface of the

eye.

Genotype-Phenotype Correlations

Bernal et al performed ophthalmologic, vestibular, and audiometric examinations of affected

individuals in 13 Spanish families with USH2A. In eight families, both pathogenic alleles were

identified; in five, only one was identified. No genotype-phenotype correlations were observed

within or among families.

Sadeghi et al compared serial audiograms of individuals with USH2 who had pathogenic

variants in USH2A (group 1) with those of individuals diagnosed with USH2 who did not have

pathogenic variants in USH2A (group 2). They found significantly worse thresholds in group 1

than in group 2 after the second decade. These results suggested that the USH2A auditory

phenotype may be different from that of other subtypes of USH2. Abadie et al, however, did

not find any significant differences between the audiograms from 88 individuals with

pathogenic variants in USH2A and ten individuals with pathogenic variants in ADGRV1.

Schwartz et al did not observe any genotype-phenotype correlations between individuals with

pathogenic variants in USH2A and those with variants in ADGRV1; however, only three sibs

with pathogenic variants in ADGRV1 were evaluated. They found a wide spectrum of

photoreceptor disease with more rod than cone dysfunction, and both intra- and interfamilial

variation for USH2A.

Penetrance

Penetrance is 100% in USH2.

Nomenclature

USH2B. Hmani-Aifa et al provide evidence that the USH2B locus does not exist; pathogenic

variants in ADGRV1 (USH2C) have now been found in the Tunisian family originally used to map

USH2B.
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Prevalence

The prevalence of Usher syndrome in the general US population has been conservatively

estimated at 4.4:100,000. However, a study of children with hearing loss in Oregon found that

11% had pathogenic variants in genes associated with Usher syndrome and estimated that the

prevalence may be as high as 1:6,000.

Usher syndrome has been estimated to be responsible for 3%-6% of all childhood deafness

and approximately 50% of all deaf-blindness. These estimates were made prior to 1989, when

Möller et al subdivided Usher syndrome into Usher syndrome type I (USH1) and type II (USH2),

and Usher syndrome type III (USH3) had not yet been recognized. The specialized educational

requirements of the congenitally deaf have historically rendered the population with USH1

more accessible for study by researchers. Persons with USH2 or USH3 communicate orally and

are mainstreamed into regular schools; thus, the prevalence of USH2 and USH3 in the general

population cannot be estimated as accurately as that of USH1. Often, persons with USH2 are

not diagnosed until early adulthood, when progressive RP becomes debilitating.

The prevalence of Usher syndrome in Heidelberg, Germany and its suburbs has been  calculated

to be 6.2:100,000. In that study, the ratio of USH1 to USH2 was 1:3.

People with your genetic profile are likely to not have the predisposition for Usher syndrome

type II.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Usher syndrome type II in your results. Nevertheless, we recommend monitoring your health

in accordance with your country's health recommendations and to check this finding again as

we await the release of the new database from Clinvar.
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Stargardt disease

RESULTS

Stargardt disease is caused by inheritance of a faulty gene: the ABCA4 gene. Genes are in

pairs, one inherited from the father and one from the mother. If abnormal ABCA4 genes are

inherited from both parents, then the disease will occur. Because of these abnormal genes, a

build-up of waste material from metabolism called lipofuscin occurs in the retina. This material

should be cleared away but because of the disease it is not and damages the retina, and some

of the retinal cells die. This causes loss of vision, but the amount of loss varies. There are

many different forms of the faulty gene and, as a result, some people have more severe

disease than others. Stargardt disease leads to atrophy of the RPE but it appears that once

atrophy is established and the RPE is lost, the choriocapillaris may be lost to a greater degree

than is observed in GA in AMD. Giani et al found that areas of atrophy in STGD demonstrated

hypofluorescence on indocyanine green angiography, whereas in AMD they were

hyperfluorescent, suggesting a loss of the choriocapillaris in STGD. Pellegrini and colleagues

used a new imaging technique, OCT angiography, in addition to indocyanine green angiography,

to study the choriocapillaris in patients with AMD and STGD. They found areas of ‘dark atrophy’

in 65% of patients with STGD but in none of the patients with AMD and GA. If this is the case,

then RPE transplantation at this late stage may not be able to improve function. Transplanted

RPE would be unlikely to survive because of lack of nourishment if there is no choriocapillaris.

The defective ABCA4 gene in STGD encodes a protein involved in the visual cycle, which is

found in PR cells but nowhere else in the body. Many mutations in this gene have been

identified. Some cause retinopathies other than STGD. There is a similar disease (referred to as

STGD-like disease) caused by a dominant gene, the ELOV1 gene.

People with your genetic profile are likely to not have the predisposition for Stargardt disease.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Stargardt disease in your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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Retinitis pigmentosa

RESULTS

Retinitis pigmentosa as a clinical entity was originally described in 1853, but the name was not

attached to the disease until 1857. Considered by most to be a misnomer, the term retinitis

persists today, even though inflammation has only a small role in the natural progression of

the disease. Retinitis pigmentosa (RP) is not a single entity, but rather a group of disorders

which produce a gradual loss of vision. Also known as hereditary retinal dystrophy, it affects 1

in every 4000 people in the United States, and approximately one in 5000 worldwide, making

RP the most common inherited disease of the retina. It is usually bilateral, but there have been

reports of unilateral eye involvement with RP. While it may present and progress with a variety

of clinical manifestations, the first symptom of RP is generally nyctalopia, or loss of night

vision, which is followed by a gradual narrowing of the visual fields. Over time, depending on

the severity and rate of progression of the disease, tunnel vision or complete vision loss can

be the result. As the disease progresses, other features may develop as well, including loss of

accurate color discrimination, and eventual loss of visual acuity. Most patients will maintain

some light perception even with late-stage RP, as the macula continues to function. Perhaps

the most unsettling late effect of RP is the development of photopsia (perceived flashes of

light), likely due to sensory deprivation. This may even progress to the point of visual

hallucinations. The disease may involve vision loss alone, and in this event is referred to as

"nonsyndromic" RP. The majority of RP cases, about 70% to 80%, fall into the nonsyndromic

category. When RP occurs in conjunction with systemic disease, it is termed "syndromic" RP.

The most common form of syndromic RP is Usher syndrome, which involves a neurosensory

hearing loss in association with vision loss. Genetic mutations responsible for retinitis

pigmentosa produce biochemical dysfunction specifically affecting rod photoreceptors in the

retina. Defects may be associated with multiple pathways of injury including apoptosis, light

damage, ciliary transport dysfunction, and endoplasmic reticulum stress. The common result of

all the possible pathways is the death of the rod photoreceptors. Since the rods are

responsible for low-light vision, the ever-increasing loss of these cells produces the

characteristic night blindness associated with RP and a gradual diminution of peripheral vision.

Eventually, the destruction of large numbers of rods has a deleterious effect on the retinal

pigment epithelium (RPE) and begins to affect cone photoreceptors as well. As cones begin to

succumb to the toxic environment created by progressive cell death in the retina,

dyschromatopsia, or disturbance of color perception, may develop. More than 100 genetic loci

on 50 different genes have been found to cause multiple patterns of inheritance and

expression for retinitis pigmentosa. Approximately 20% of RP cases are autosomal recessive,

with 10% to 20% autosomal dominant, and 10% X-linked recessive. The remaining cases are

termed sporadic, and no family history or known molecular basis is found. Nonsyndromic

retinitis pigmentosa has a worldwide prevalence of about one in 5000, and carriers number
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about one in 1000. Males are affected slightly more often than females due to the X-linked

form expressing more frequently in males. Syndromic RP is much less common, with estimates

for Usher syndrome ranging from 1.8 to 6.2 cases per 100,000 individuals. The average age of

symptom onset is dependent on the genetic type. The autosomal recessive form will develop

symptoms in the early teen years, but those affected with autosomal dominant RP will likely

not have symptoms until well into their 20s. More than three-quarters of individuals with RP

will be symptomatic and present for clinical evaluation and diagnosis of the disease by the time

they are 30 years of age.

People with your genetic profile are likely to not have the predisposition for Retinitis

pigmentosa.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Retinitis pigmentosa in your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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Rasopathies (Noonan syndrome)

RESULTS

Noonan syndrome is a genetically inherited disease with heterogeneous, phenotypic

manifestations. Gene mutations involve the RAAS/MAPK (mitogen-activated protein kinase)

signaling pathway. The patient presentation can range from mild to severe. Thus, Noonan

syndrome is typically a clinical diagnosis. Noonan syndrome (NS) is a pleomorphic autosomal

dominant inherited disease. Thus, parents who have Noonan syndrome have a 50% chance of

passing the mutation on to the children. Noonan syndrome has been associated with advanced

paternal age. Noonan Syndrome can also occur via de novo mutation or sporadic mutation. The

mutated genes are involved in RAS/MAPK cell signaling pathway. For more information on the

RAS/MAPK pathway, please refer to the pathology section. Noonan syndrome occurs in

approximately 1 in 1000 to 2500. Since the inheritance pattern is autosomal dominant, it

affects both females and males equally. Males may display cryptorchidism, thus making the

diagnosis at a younger age. Noonan syndrome occurs across all ethnic groups equally. The

mutation of the RAS/MAPK pathway involved Noonan syndrome classifies NS as RASopathy.

RASopathies are genetic syndromes that involve germline mutations in the Ras/mitogen-

activated protein kinase (MAPK) pathway. These syndromes include cardiofaciocutaneous

syndrome (CFC), Costello syndrome, Neurofibromatosis type 1 (NF1) and LEOPARD syndrome.

The Ras/MAPK pathway is needed for cell division, proliferation, differentiation, and migration.

It is vital for healthy development. The most common mutation in Noonan syndrome occurs in

the PTPN11 gene. A smaller portion of mutations occurs in SOS1, RAF1, RIT1. Mutations in

PTPN11 can be inherited, autosomal dominant, or occur de novo thru sporadic mutation. The

mutations involved in Noonan syndrome are considered a gain of function mutation, causing

inappropriate prolongation of the RAS/MAPK signaling. The prolongation of the RAS/MAPK

pathway gives way to the pleomorphic characteristics found in Noonan syndrome. Noonan

syndrome has phenotypical heterogenous manifestations, which change with age. The most

consistent features are widely set eyes, low-set ears, short stature, and pulmonic stenosis.

Diagnostic criteria have been developed to aid in the diagnoses of Noonan syndrome. Please

refer to the attached table for criteria. One of the more common features prenatally is

increased nuchal translucency in utero. However, increased nuchal translucency is associated

with other conditions such as Down syndrome. Other manifestations include polyhydramnios

from renal anomalies, congenital heart diseases, mild limb shortening, and fetal macrosomia. As

noted before, the vague symptoms present in the prenatal period can elude to a variety of

other conditions. Therefore, the index of suspicion for Noonan Syndrome must be relatively

high. If karyotyping is done, it will reveal a normal karyotype, which will rule out trisomies.

Noonan syndrome should be considered in all fetuses with increased nuchal translucency,

polyhydramnios, and cardiac abnormalities with a normal karyotype. For many with Noonan

syndrome, there are no clinical manifestations at birth. Macrosomia and macrocephaly may be
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present. Cryptorchidism may be present in males. Males have an increased risk of infertility

even if without a previous diagnosis of cryptorchidism. Most females are not at risk for

infertility. The most common congenital heart defects are pulmonic stenosis and hypertrophic

cardiomyopathy; depending on the severity, it may or not be detected in a routine physical. The

infant may experience feeding difficulties and failure to thrive, hearing loss, and strabismus.

Noonan syndrome is associated with intellectual and developmental delays. Patients may

display delayed speech or motor milestones, deafness, and short stature. Distinct facial

characteristics are formed in early childhood that change as they age. Features include

hypertelorism, low-set ears, blue irises, ptosis, mild neck webbing, high forehead, down-

slanting palpebral fissures, and epicanthic folds. In adulthood, facial features show signs of

premature aging and lengthening the jaw occurs to give the face a triangular shape. Lymphatic

dysplasia is common and can lead to early generalized lymphoedema in the extremities and

abdomen. A fetal examination may show a cystic hygroma, which is a fluid-filled sac caused by

a blockage in the lymphatic system. Patients may experience easy bruising or bleeding due to

coagulopathy. The most common etiology is due to factor XI deficiency. Skeletal abnormalities

are also common, such as pectus carinatum or pectus excavatum

People with your genetic profile are likely to not have the predisposition for Noonan syndrome.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Noonan syndrome in your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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Osteogenesis imperfecta

RESULTS

COL1A1/2 osteogenesis imperfecta (COL1A1/2-OI) is characterized by fractures with minimal or

absent trauma, variable dentinogenesis imperfecta (DI), and, in adult years, hearing loss. The

clinical features of COL1A1/2-OI represent a continuum ranging from perinatal lethality to

individuals with severe skeletal deformities, mobility impairments, and very short stature to

nearly asymptomatic individuals with a mild predisposition to fractures, normal dentition,

normal stature, and normal life span. Fractures can occur in any bone but are most common in

the extremities. DI is characterized by gray or brown teeth that may appear translucent, wear

down, and break easily. COL1A1/2-OI has been classified into four types based on clinical

presentation and radiographic findings. This classification system can be helpful in providing

information about prognosis and management for a given individual. The four more common OI

types are now referred to as follows:

Classic non-deforming OI with blue sclerae (previously OI type I)

Perinatally lethal OI (previously OI type II)

Progressively deforming OI (previously OI type III)

Common variable OI with normal sclerae (previously OI type IV)

The diagnosis of COL1A1/2-OI is established in a proband by identification of a heterozygous

pathogenic or likely pathogenic variant in COL1A1 or COL1A2 by molecular genetic testing.

COL1A1/2-OI is inherited in an autosomal dominant manner. The proportion of affected

individuals who represent simplex cases (i.e., a single occurrence of the disorder in a family)

varies by the severity of disease. Approximately 60% of probands with mild OI represent

simplex cases. Virtually 100% of probands with progressively deforming or perinatally lethal OI

represent simplex cases and have a de novo pathogenic variant or a pathogenic variant

inherited from a parent with somatic and/or germline mosaicism. Parental somatic and/or

germline mosaicism is present in up to 16% of families. Each child of an individual with a

dominantly inherited form of COL1A1/2-OI has a 50% chance of inheriting the causative

variant and of developing some manifestations of OI. Prenatal testing in at-risk pregnancies

can be performed by molecular genetic testing if the COL1A1 or COL1A2 causative variant has

been identified in an affected relative. Ultrasound examination performed in a center with

experience in diagnosing OI can be valuable in the prenatal diagnosis of the lethal form and

most severe forms prior to 20 weeks' gestation; milder forms may be detected later in

pregnancy if fractures or deformities occur.
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People with your genetic profile are likely to not have the predisposition for Osteogenesis

imperfecta.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Osteogenesis imperfecta in your results. Nevertheless, we recommend monitoring your

health in accordance with your country's health recommendations and to check this finding

again as we await the release of the new database from Clinvar.
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Duchenne muscular dystrophy

RESULTS

Duchenne muscular dystrophy (DMD) is one of the most severe forms of inherited muscular

dystrophies. It is the most common hereditary neuromuscular disease and does not exhibit a

predilection for any race or ethnic group. Mutations in the dystrophin gene lead to

progressive muscle fiber degeneration and weakness. This weakness may present initially with

difficulty in ambulation but progressively advances to such an extent that affected patients

are unable to carry out activities of daily living and must use wheelchairs. Cardiac and

orthopedic complications are common, and death usually occurs in the twenties due to

respiratory muscle weakness or cardiomyopathy. Current therapy is centered on treatment

with glucocorticoids and physiotherapy to prevent orthopedic complications. DMD is a genetic

disease due to the mutation of the dystrophin gene, located on chromosome Xp21. It is

inherited as an X- linked recessive trait; however, approximately 30% of cases are due to new

mutations. Mutations in the dystrophin gene result in diseases known as dystrophinopathies,

which encompass Duchenne muscular dystrophy, Becker muscular dystrophy, and an

intermediate form. Mutations result in a limited production of the dystrophin protein, which

results in loss of the myofiber membrane integrity with repeated cycles of necrosis and

regeneration. Fibrous connective tissue and fat progressively replace muscle leading to clinical

features.

Carrier females show no evidence of muscular weakness; however, symptomatic female carriers

have been described. About 2.5% to 20% of female carriers may be affected. This can be

explained by the Lyon hypothesis in which the normal X chromosome becomes inactivated, and

the X chromosome with the mutation is expressed.

Female carriers can become symptomatic if they are associated with Turners syndrome (45X)

or mosaic Turner karyotype, balanced X autosome translocations with breakpoints within the

dystrophin gene and preferential inactivation of the normal X, and females with a normal

karyotype but with nonrandom X chromosome inactivation with diminished expression of the

normal dystrophin allele. The dystrophin gene is one of the largest genes in the human

genome. Containing 79 exons of a coding sequence and 2.5 Mb of DNA, this gene codes for

the protein dystrophin measuring 427 kDa.

Most mutations are deletions and duplications, and this accounts for 70% to 80% of the

mutations. Point mutations are seen in 20% to 30% of patients.

Dystrophin is expressed in the striated and cardiac muscle, as well as the brain and the retina.

The distribution in the brain is less than that in the muscle; however, this does explain some of
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the central nervous system manifestations of this disease. As DMD is inherited as an X-linked

recessive manner, boys are more frequently affected than girls. The estimated incidence is 1 in

3600 male live-born infants. Some studies have estimated the prevalence of DMD as 2 per

10,000 in the United States. It is one of the most common and most severe congenital

myopathies. Dystrophin is a large cytoskeletal protein that facilitates interactions between the

cytoskeleton, cell membrane, and extracellular matrix. It is located at the plasma membrane in

both muscle and non-muscle tissues. Dystrophin is a critical part of the dystrophin-

glycoprotein complex (DGC), which plays an important role as being a structural unit of muscle.

In DMD, both dystrophin and DGC proteins are missing, leading to excessive membrane

fragility and permeability, dysregulation of calcium homeostasis, oxidative damage. These

factors play a crucial role in muscle cell necrosis. As patients with DMD age, the regenerative

capacity of the muscles appears to be exhausted, and connective and adipose tissue gradually

replaces muscle fibers. 

Development in the first few years of life is typically normal, with milestones achieved at a

slightly delayed if not normal rate. Growth velocity, however, is slower, leading to short stature.

Mild hypotonia in an infant may be present, and poor head control in an infant may be an initial

sign. Patients do not have atypical facies, but with the onset of facial muscle weakness, a

transverse or horizontal sign may be seen in later childhood. Weakness and difficulty in

ambulation in typically first noted between 2 and three years of life. This manifests as toe

walking, difficulty running, climbing up stairs, and frequently falling. Weakness is more

pronounced in proximal than distal muscles and the lower limb more than the upper limb. In

ambulatory patients, an increased incidence of fractures is noted as a consequence of the

frequent falls. Lumbar lordosis and scoliosis with muscle contractures occur. As a result of

scoliosis, pulmonary function may be impaired, which can lead to pulmonary compromise.

Contractures of the ankles, knees, hips, and elbows may be seen. Enlargement of the calves

with wasting of the thigh muscles results in pseudohypertrophy of the calves, which is a

classical feature. Aside from the calves, hypertrophy of the tongue and muscles of the forearm

may be seen but are less classical. A waddling or Trendelenburg gait is common, and patients

must use a wheelchair by the age of 12. Pharyngeal weakness can result in episodes of

aspiration, nasal regurgitation of liquids, and a nasal quality of voice. Incontinence of urine and

stools due to urethral and anal sphincter weakness is uncommon and, if present, is a late

manifestation. Rarely, malignant hyperthermia after anesthesia may be a presenting sign.

Symptomatic female carriers may have an early onset and progressive muscular dystrophy.

Intellectual Disability

Intellectual impairment is seen in all patients; however, only 20% to 30% of patients have an

intelligence quotient (IQ) less than 70. The degree of impairment does not correlate with

disease severity. Most patients have only a mild form of learning impairment and can function
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in a regular classroom. Epilepsy is more common than in the general population, and

uncommonly, autism-like behavior has been described.

DMD Associated Cardiomyopathy

Symptoms of cardiomyopathy can develop in the early teens and are present in almost all

patients in their twenties. Persistent tachycardia and heart failure, maybe presenting signs. In

affected patients, dilated cardiomyopathy is characterized by extensive fibrosis of the

posterobasal left the ventricular wall. As the disease progresses, fibrosis can spread to the

lateral free wall of the left ventricle. With the involvement of the posterior papillary muscle,

significant mitral regurgitation can occur.  Inter and intra atrial conduction abnormalities,

possibly involving the AV node, can be seen. Arrhythmias, particularly supraventricular

arrhythmias, are also associated with the developing cardiomyopathy. Physical exam shows

pseudohypertrophy of the calf muscle and occasionally the quadriceps muscle. Shortening of

the Achilles tendon may be noted, and the patient may have hyporeflexia or areflexia. Ankle

reflexes are preserved till late in the disease unless contractures develop. Knee deep tendon

reflexes (DTR’s) are less brisk than the ankle and can be lost by age 6. The brachioradialis

reflex is brisker than the biceps or triceps DTR’S. Typically, children are noted to use their arms

to lift themselves from a seated position on the ground. This is known as Gowers sign.

A dystrophinopathy should be suspected in patients with symptoms of weakness,

characteristic physical exam, and a possible family history of the disease. Laboratory testing

involves creatinine kinase measurements, muscle biopsies, gene testing, and ECG findings for

cardiomyopathy.

Serum Creatine Kinase (CK)

Serum CK measurements are elevated before the development of clinical symptoms and signs

and may also be elevated in newborns. Levels peak by age two and can be more than 10 to 20

times above the upper limit of normal. As age and disease progress, serum CK levels decrease

as fibrosis and fat progressively replace muscle. Other muscle enzymes, such as aldolase levels

and AST levels, may also elevate.

Asymptomatic carriers may also have elevated CK levels. This is seen in about 80% of cases,

and the highest levels are noted between ages 8 and 12.

Muscle Biopsy

A muscle biopsy will demonstrate endomysial connective tissue proliferation, scattered

degeneration, and regeneration of myofibers, muscle fiber necrosis with a mononuclear cell

infiltrate, and replacement of muscle with adipose tissue and fat.
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The muscled biopsied are the quadriceps femoris and the gastrocnemius.

Electromyography

Characteristic myopathic features can be seen; however, this is nonspecific. Motor and

sensory nerve conduction velocities are normal, and denervation is not present.

Gene Analysis

Patients with DMD demonstrate the complete or near-complete absence of dystrophin gene.

Dystrophin immunoblotting can be used to predict the severity of the disease. In DMD,

patients are found to have less than 5% of the normal quantity of dystrophin.

Polymerase chain reactions (PCR) can also be used and detect up to 98% of mutations.

Multiplex ligation-dependent probe amplification (MPLA) is also used to identify duplications

and deletions.  Duplications can lead to in-frame or out of frame transcription products.

Fluorescence in situ hybridization (FISH) is used less frequently but is useful to identify small

point mutations.

Dystrophin immunocytochemistry can also be sued to detect cases not identifies by PCR.

Electrocardiogram (ECG)

Characteristic ECG changes are tall R waves in V1-V6 with an increased R/S ratio and deep Q

waves in leads I,aVL, and V5-6. Conduction abnormalities with arrhythmias may be identified

with telemetry. As mentioned previously, supraventricular arrhythmias are more common. Intra-

atrial conduction abnormalities are more common than AV or infra-nodal defects in DMD.

Echocardiogram

Evidence of dilated cardiomyopathy is present in almost all patients by the end of their teens

or in their 20s.

People with your genetic profile are likely to not have the predisposition for Duchenne

muscular dystrophy

According to the latest scientific discoveries, there is no documented genetic predisposition

to Duchenne muscular dystrophy in your results. Nevertheless, we recommend monitoring your

health in accordance with your country's health recommendations and to check this finding

again as we await the release of the new database from Clinvar.
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Galactosemia is an inborn error of metabolism due to impaired degradation of galactose. The

disease was first described in 1917, and defective galactose metabolism was explained as the

cause in the 1950s. If not recognized and treated promptly, affected infants may develop

significant morbidity within days of birth. Newborn screening tests in developed countries

have helped identify affected infants early, though providers must maintain a high index of

suspicion in ill newborns as feeding intolerance, hepatomegaly, lethargy, coagulopathy, and renal

dysfunction may occur within the first few days of life even before newborn screening tests

have been finalized. The GALT gene on chromosome 9p13 encodes for galactose-1-phosphate

uridylyltransferase which is responsible for metabolizing galactose-1-phosphate to UDP-

galactose. Deficiency of the enzyme leads to classic galactosemia. The GALK1 gene on

chromosome 17q24 encodes for galactokinase which is responsible for metabolizing galactose

to galactose-1-phosphate. The GALE gene on chromosome 1p36-p35 encodes for UDP-

galactose 4-epimerase which is responsible for metabolizing UDP-galactose to UDP-glucose for

use in glycogenesis. Inheritance is autosomal recessive so both parents must be carriers and

offspring have a 25% chance of having clinical symptoms. Carriers do not typically

demonstrate symptoms. Duarte galactosemia is a variant of galactosemia due to diminished

galactose-1-phosphate uridylyltransferase enzyme activity (typically around 14% to 25%).

Individuals born with Duarte variant galactosemia are thought to be asymptomatic with or

without dietary intervention, and the consensus among health professionals is that affected

individuals do not require treatment. However, some reports to the contrary exist, and no

adequately powered study has been completed to verify or refute possible effects diminished

GALT activity on long-term neurodevelopmental outcomes. Duarte galactosemia may or may

not be detected by newborn screening testing. Approximately 1 in 19,000 to 44,000 infants in

Europe and the United States have galactosemia, but the incidence is highly variable based on

ethnic background with the highest incidence in the Irish Traveler population of approximately

1 in 480. Inheritance is autosomal recessive. The disaccharide lactose found in breastmilk and

most infant formulas is metabolized to the monosaccharides glucose and galactose. In

galactosemia, the enzymes needed for further galactose metabolism are deficient. Classic

galactosemia is caused by galactose-1-phosphate uridylyltransferase (GALT) deficiency,

whereas galactokinase and UDP-galactose epimerase deficiencies may cause similar clinical

consequences by disrupting the normal galactose metabolism (see figure). Ultimately, levels of

galactose-1-phosphate reach toxic levels and galactose may be alternatively reduced to its

sugar alcohol form, galactitol. Galactitol is thought to cause direct damage to tissues leading

to hepatomegaly, cirrhosis, renal failure, feeding intolerance, vomiting, hypoglycemia, seizure,

lethargy, intellectual impairment, and cataracts. Untreated, mortality is at least 75%. Even when

treated from a young age, sequelae may include cognitive or behavioral impairment, speech
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difficulties, low bone mineral density, ataxia or tremors, and primary ovarian insufficiency or

failure in most girls. Newborn screening tests will identify most cases of galactosemia in

developed countries. Testing evaluates for pertinent enzyme activity levels so diagnosis can be

made even if testing is done before the introduction of galactose in the diet. However, if a

blood transfusion has occurred before newborn screening tests, a case may be misinterpreted

as being normal due to the presence of normal enzyme activity in the transfused blood. Severe

symptoms often manifest within the first several days of life, before newborn screening tests

may be finalized. Thus, it is important for the practitioner to maintain a high index of suspicion

for inborn errors of metabolism such as galactosemia when the newborn demonstrates

feeding intolerance, lethargy, and other suspicious signs like hepatomegaly, renal failure,

cataracts, hypoglycemia, and seizures. If there is a known risk for galactosemia in a fetus,

amniocentesis or chorionic villus sampling can make or exclude a diagnosis of galactosemia

before delivery. Postnatal newborn screening is nearly universal in the United States and

Europe. However, it should be noted that some populations with the highest incidence of

galactosemia also may be less likely to deliver a baby in a hospital setting. In an infant

suspected of having galactosemia, GALT enzyme activity in red blood cells or GALT gene

analysis should be performed. Long-term, annual screening of calcium and 25-hydroxyvitamin

D is recommended with supplementation as necessary following age-specific recommendations

for the general population. Biochemical monitoring is variable between treatment centers with

most common assessments of blood galactose, RBC Gal-1-P and/or urinary galactitol levels

though it is unclear whether monitoring these levels is reflective of dietary adherence or

correlates with clinical outcomes. Still, Gal-1-P levels are recommended at birth, 3 and nine

months and yearly. Assessment of developmental milestones, intellectual development, and

speech and language assessment should be done at regular intervals such as toddler, pre-

school, elementary, middle school, and high school ages. Assessment of executive function

using a standardized tool is recommended. Bone density should be assessed using bone

densitometry starting around age eight to ten years and repeated every five years or sooner

if low bone density is determined. If cataracts are found, a referral to an ophthalmologist is

appropriate. More than 80% of females with classic galactosemia have primary ovarian

insufficiency. This should be discussed before the typical age of puberty and referral to a

pediatric endocrinologist is appropriate to discuss the timing and need for hormone testing as

well as likely hormone replacement therapy which usually continues until the age of menopause.

Males with galactosemia tend to have a normal gonadal function. Counseling regarding

reproductive options should be made available to girls with primary ovarian insufficiency.

People with your genetic profile are likely to not have the predisposition for Galactosemia.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Galactosemia in your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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Neurofibromatosis type 1

RESULTS

Neurofibromatosis 1 (NF1) is characterized by multiple café au lait spots, axillary and inguinal

freckling, multiple cutaneous neurofibromas, iris Lisch nodules, and choroidal freckling. About

half of people with NF1 have plexiform neurofibromas, but most are internal and not suspected

clinically. Learning disabilities are present in at least 50% of individuals with NF1. Less common

but potentially more serious manifestations include optic nerve and other central nervous

system gliomas, malignant peripheral nerve sheath tumors, scoliosis, tibial dysplasia, and

vasculopathy. 

Cutaneous Features

Café au lait spots and freckling. Multiple café au lait spots occur in nearly all affected

individuals, and intertriginous freckling develops in almost 90%. Typically, the characteristic

café au lait spots in individuals with NF1 are ovoid in shape with well-defined borders, uniform

in color (a little darker than the background pigmentation of the individual's skin), and about 1-

3 cm in size; however, they may be smaller or much larger, lighter or darker, or irregular in

shape. The pigmentation may also be irregular, with freckling or a more deeply pigmented

smaller café au lait spot within a larger more typically colored lesion. Café au lait spots are flat

and flush with the surrounding skin; if the skin of the lesion is raised or has an unsually soft or

irregular texture in comparison to the surrounding skin, an underlying plexiform neurofibroma

is likely. The darker pigmentation of café au lait spots may be difficult to see in people with

very fair skin or very dark skin, where the color of the lesions is similar to that of the rest of

the skin. A Wood's light is useful in such cases to demonstrate the pigmented macules. Café au

lait spots are not seen on the palms or soles in people with NF1 but can occur almost

anywhere else on the body. Clusters of freckles are frequent in sun-exposed areas and may

also be seen diffusely over the trunk, proximal extremities, and neck in people with NF1. Similar

freckling is common in fair-skinned people who do not have NF1. However, people with NF1 also

develop freckles in areas where skin rubs against skin – in the axilla, groin, and under the

breasts in women. These freckles look like any others: it is only their location that is unusual. 

Neurofibromas. Numerous benign cutaneous neurofibromas are usually present in adults with

NF1. Discrete cutaneous and subcutaneous neurofibromas are rare before late childhood. The

total number of neurofibromas seen in adults with NF1 varies from a few to hundreds or even

thousands. Additional cutaneous and subcutaneous neurofibromas continue to develop

throughout life, although the rate of appearance may vary greatly from year to year. Many

women experience a rapid increase in the number and size of neurofibromas during pregnancy.

About half of people with NF1 have plexiform neurofibromas, but most are internal and not
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suspected clinically. Most of these tumors grow slowly if at all over periods of years, but very

rapid growth can occur in benign lesions, especially in early childhood. When symptomatic,

plexiform neurofibromas can cause disfigurement and may compromise function or even

jeopardize life. 

Other skin findings. Juvenile xanthogranuloma and nevus anemicus are more common than

expected in people with NF1 and may be useful in supporting the diagnosis in young children

who do not meet the standard diagnostic criteria. Juvenile xanthogranulomas are small, tan-

or orange-colored papules that may occur in clusters. Nevus anemicus is an irregularly shaped

macule that is paler than surrounding skin and that does not get red when rubbed, as the skin

surrounding it does.

Ocular Findings

Ocular manifestations of NF1 include optic gliomas, which may lead to blindness, Lisch nodules,

and choroidal freckling. Lisch nodules are innocuous iris hamartomas that can be

demonstrated on slit lamp examination in almost all adults but in fewer than half of children

with NF1 younger than age five years. Choroidal freckling cannot be seen on standard

opthalmologic examination but can be visualized by scanning laser ophthalmoscopy with

infrared or near-infrared light, infrared reflectance imaging, or optical coherence tomography.

The lesions, which are Schwann cell proliferations arrayed in concentric rings around an axon,

occur in the majority of people with NF1 of all ages and increase in prevalence and extent with

age. Infrequent ocular manifestations of NF1 include retinal vasoproliferative tumors and

neovascular glaucoma. Symptomatic optic pathway gliomas in individuals with NF1 usually

present before age six years with loss of visual acuity, proptosis, or strabismus, but these

tumors may not become symptomatic until later in childhood or even in adulthood.

Symptomatic optic pathway gliomas in NF1 are frequently stable for many years or only very

slowly progressive; some of these tumors even spontaneously regress. 

Neurologic Manifestations

For a discussion of peripheral nerve and central nervous system tumors see Cutaneous

Features and Tumors. Most individuals with NF1 have normal intelligence, but learning

disabilities or behavioral problems occur in 50%-80%. Frank intellectual disability is seen in

6%-7%, a frequency about twice that in the general population. Features of autism spectrum

disorder occur in up to 30% of children with NF1. A variety of other learning and behavioral

problems that persist into adulthood have been described. Deficits in visual-spatial

performance, social competence, and attention are most commonly seen in people with NF1,

but problems with motor function, executive function, memory, and language are also frequent.

Some people with NF1 develop a diffuse polyneuropathy, often in association with multiple

nerve root tumors. Affected patients are at high risk for malignant peripheral nerve sheath
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tumors. Seizures are more common in people with NF1 than in the general population and can

occur at any age. The seizures are usually focal and may be associated with the presence of a

brain tumor or area of infarction. Control of focal seizures in people with NF1 may require the

use of more than one antiepileptic drug or surgical removal of the affected part of the brain.

Sleep disturbance is frequent in people with NF1. Headaches, including migraine headaches, are

also very common. Pain in association with plexiform neurofibromas is also common and must

be distinguished from the pain that may be the first sign of transformation to a malignant

peripheral nerve sheath tumor.

Musculoskeletal Features

Generalized osteopenia is more common than expected in people with NF1, and osteoporosis

appears to be both more common and earlier in onset than in the general population. The

pathogenesis of these bony changes is not fully understood, but individuals with NF1 have

often been found to have lower-than-expected serum 25-hydroxyvitamin D concentrations,

elevated serum parathyroid hormone levels, and evidence of increased bone resorption. The

function of both osteoblasts and osteoclasts appears to be abnormal in bone from people

with NF1. Dysplasia of the long bones, most often the tibia and fibula, is an infrequent but

characteristic feature of NF1. The lesion is congenital and is almost always unilateral. It usually

presents in infancy with anteriolateral bowing of the lower leg, which is quite different from

the common physiologic bowing seen in children when they begin to walk. Early recognition of

tibial dysplasia permits bracing, which may prevent fracture. The initial radiographic changes

are narrowing of the medullary canal with cortical thickening at the apex of the bowing. Long-

bone dysplasia appears to reflect an abnormality of the bone itself and is not usually

associated with adjacent neurofibromas. In contrast, sphenoid wing dysplasia and vertebral

dysplasia – the other two characteristic focal bony lesions of NF1 – are associated with

adjacent plexiform neurofibroma or dural ectasia (or both).

Sphenoid wing dysplasia may be detected incidentally on cranial imaging or present as

strabismus or asymmetry of the orbits. It is often static but may be progressive, occasionally

disrupting the integrity of the orbit and producing pulsating enophthalmos. Scoliosis in NF1

may be of either the dystrophic or nondystrophic type. The latter resembles common

adolescent scoliosis and is not associated with vertebral anomalies. Dystrophic scoliosis

occurs at a much younger age (typically age 6-8 years), is characterized by an acute angle over

a short segment of the spine, and may be very rapidly progressive. Healing of fractured or

defective bone in any of these focal lesions is often unsatisfactory; treatment is frequently

difficult, and best accomplished by experienced specialists. Children with NF1 have reduced

muscle strength when compared to unaffected children of the same age, sex, and weight.

Vascular Involvement 
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Hypertension is common in NF1 and may develop at any age. In most cases, the hypertension is

"essential," but a characteristic NF1 vasculopathy can produce renal artery stenosis,

coarctation of the aorta, or other vascular lesions associated with hypertension. A

renovascular cause is often found in children with NF1 and hypertension. Stroke is more

common and often occurs at a younger age among people with NF1 than in the general

population. NF1 vasculopathy involving major arteries or arteries of the heart or brain can

have serious or even fatal consequences.

Anatomically variant stenotic or ectatic cerebral arteries and intracranial aneurysms occur

more frequently in individuals with NF1 than in the general population.

Cerebrovascular abnormalities in NF1 typically present as stenoses or occlusions of the

internal carotid, middle cerebral, or anterior cerebral artery.

Small telangiectatic vessels form around the stenotic area and appear as a "puff of smoke"

(moya-moya) on cerebral angiography.

Moya-moya develops about three times more often than expected in children with NF1 after

cranial irradiation for primary brain tumor .

Cardiac Issues 

Valvar pulmonic stenosis is more common in individuals with NF1 than in the general

population. Congenital heart defects or hypertrophic cardiomyopathy may be especially

frequent among persons with NF1 whole-gene deletions. Adults with NF1 may develop

pulmonary hypertension, often in association with parenchymal lung disease, another late-

onset but potentially quite serious feature of NF1. Intracardiac neurofibromas may also occur.

Tumors

Neurofibromas are benign Schwann cell tumors that can affect virtually any nerve in the body.

Cutaneous neurofibromas develop in almost all people with NF1 and increase in number ‒ and

very slowly in size ‒ with age. About half of people with NF1 have plexiform neurofibromas, but

in most cases they are internal, and thus not apparent on clinical examination. The extent of

plexiform neurofibromas seen on the surface of the body often cannot be determined by

clinical examination alone. MRI is the method of choice for imaging plexiform neurofibromas

(see Imaging).

Plexiform neurofibromas tend to grow in childhood and adolescence and then remain stable

throughout adulthood. Although most plexiform neurofibromas are asymptomatic, they may

cause pain, grow to enormous size, cause serious disfigurement, produce overgrowth or

erosion of adjacent tissue, or impinge on the function of nerves and other structures.
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Malignant peripheral nerve sheath tumors are the most frequent malignant neoplasms

associated with NF1, occurring in approximately 10% of affected individuals. In comparison to

the general population, malignant peripheral nerve sheath tumors tend to occur at a younger

age in people with NF1, often in adolescence or early adulthood. Individuals with NF1 who have

a whole-gene deletion, who have benign subcutaneous neurofibromas, or whose burden of

benign internal plexiform neurofibromas is high appear to be at greater risk of developing

malignant peripheral nerve sheath tumors than people with NF1 who do not have these

features. The most common neoplasms apart from benign neurofibromas in people with NF1

are optic nerve gliomas and brain tumors. Optic gliomas in people with NF1 are usually

asymptomatic and remain so throughout life. In fact, the majority of these lesions appear to

regress spontaneously – their prevalence declines from approximately 20% in young children

to less than 5% in older adults with NF1. The clinical course in patients with optic giomas tends

to be milder in patients with NF1 than in those who do not have have NF1. Second central

nervous system gliomas occur in 17%-20% of individuals with NF1 who have optic pathway

gliomas. Brain stem and cerebellar gliomas in individuals with NF1 may also follow a less

aggressive course than in those who do not have NF1. About 20% of people with NF1 who

have one non-optic glioma have two or more of these tumors. Non-optic gliomas and

malignant peripheral nerve sheath tumors within the field of treatment are substantially more

common in NF1 patients with gliomas who are treated with radiotherapy. Transformation of a

pilocytic astrocytoma to a more malignant brain tumor may also occur after radiatiotherapy in

patients with NF1. Leukemia (especially juvenile chronic myelogenous leukemia) and

myelodysplastic syndromes are infrequent in children with NF1 but much more common than in

children without NF1. A variety of other tumors may also be seen more often than expected in

individuals with NF1, including rhabdomyosarcomas, pheochromocytomas, gastrointestinal

stromal tumors, glomus tumors, and retinal vasoproliferative tumors. Women with NF1 have a

substantially increased risk of developing breast cancer before age 50 years and of dying of

breast cancer. People with NF1 may also be at increased risk for other cancers.

Age of Onset of Manifestations

Many individuals with NF1 develop only cutaneous manifestations of the disease and Lisch

nodules, but the frequency of more serious complications increases with age. Various

manifestations of NF1 have different characteristic times of appearance. For example:

Bony manifestations such as anteriolateral tibial bowing are congenital.

Café au lait spots are often present at birth and increase in number during the first few years

of life.

Diffuse plexiform neurofibromas of the face and neck rarely appear after age one year, and

diffuse plexiform neurofibromas of other parts of the body rarely develop after adolescence.
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Deep nodular plexiform neurofibromas may be seen at any age but are usually not symptomatic

in childhood and often remain asymptomatic in adulthood.

Optic gliomas develop in the first six years of life.

The rapidly progressive (dysplastic) form of scoliosis almost always develops between ages six

and ten years, although milder forms of scoliosis without vertebral anomalies typically occur

during adolescence.

Malignant peripheral nerve sheath tumors usually occur in adolescence or adulthood.

Growth

Individuals with NF1 tend to be below average in height and above average in head

circumference for age. However, few individuals with NF1 have height more than 3 SD below the

mean or head circumference more than 4 SD above the mean. People whose NF1 is caused by a

deletion of the entire NF1 locus show a different pattern, with overgrowth (especially in

height) between ages two and six years. The clinical features in some of these individuals

resemble those of Weaver syndrome.

Pubertal development is usually normal, but precocious puberty may occur in children with NF1,

especially in those with tumors of the optic chiasm. Delayed puberty is also common.

Life Expectancy

The median life expectancy of individuals with NF1 is approximately eight years lower than in

the general population. Malignancy (especially malignant peripheral nerve sheath tumors) and

vasculopathy are the most important causes of early death in individuals with NF1.

Quality of Life

Quality of life assessments are lower in both children and adults with NF1 than in comparison

groups. Cosmetic, medical, social, and behavioral features of the disease all may compromise

the quality of life in people with NF1, and clinical depression may impair their ability to function

effectively.

Imaging

Note: The value of performing routine head MRI scanning in individuals with NF1 at the time of

diagnosis is controversial.
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Proponents state that such studies are useful in helping to establish the diagnosis in some

individuals, in identifying any structural anomaly of the brain or skull, tumors, or vascular

disease before it becomes clinically apparent in others, and in evaluating the context in which

extracranial complications occur in still others.

Those who oppose routine head MRI scanning point to the uncertain clinical significance of

features such as UBOs ("unidentified bright objects"), the cost of such imaging, and the

requirement for sedation in small children. Although clinical management should not be

affected by the presence of intracranial lesions such as UBOs or optic nerve thickening in

asymptomatic individuals with NF1, finding such lesions may result in regularly repeating the

MRI for reassurance despite the continued absence of related symptoms, adding further to

the cost as well as to the anxiety of the individual and family, without any benefit.

People with your genetic profile are likely to not have the predisposition for Neurofibromatosis

type 1.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Neurofibromatosis type 1 in your results. Nevertheless, we recommend monitoring your

health in accordance with your country's health recommendations and to check this finding

again as we await the release of the new database from Clinvar.
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Glioma is the most common form of central nervous system (CNS) neoplasm that originates

from glial cells. In the United States, there are six cases of gliomas diagnosed per 100,000

people every year. Gliomas are very diffusely infiltrative tumors which affect the surrounding

brain tissue. Glioblastoma is the most malignant type while pilocytic astrocytomas are least

malignant brain tumors. 

In the past, these diffuse gliomas were classified into different subtypes and grade based on

histopathology such as a diffuse astrocytoma, oligodendrogliomas, or as mixed

gliomas/oligoastrocytomas. Recently, gliomas were classified based on molecular and genetic

markers. These advances have more specific prognostic and therapeutic benefits for patients

with gliomas. In addition to molecular and genetic markers, gliomas are classified in grade I to

IV based on the degree of proliferation indicated by the mitotic index and the presence or

absence of necrosis. 

There are three common types of gliomas, which are classified based on the phenotypic cell

characteristics: astrocytomas, ependymomas, and oligodendrogliomas. These cell gliomas are

further classified to low grade, atypical, and high-grade tumor based on cell morphology,

mitotic activities, and molecular marker. The World Health Organization (WHO) grading system

utilizes molecular markers which have shown to have significant prognostic and therapeutic

implications.  

Astrocytomas:  Originated from astrocytes and can be encapsulated,  preserving clear borders

between normal and tumor cells, or infiltrative, indicating advanced grade. The low grades are

common in children while high grades are common in young adults and older patients.

Oligodendrogliomas:  Originated from oligodendrocyte cells. These are less infiltrating than

astrocytomas and are common in adults. 

Ependymomas:  Originated from ependymal cells which are found lining the ventricular cavities

and the central canal of the spinal cord. These are common in the pediatric patient population.

There is an estimation of 80,000 newly diagnosed cases of primary brain tumor each year in

the United States. Around one-fourth of which (i.e. 20,000) are gliomas. The total number of

glioblastomas diagnosed each year is around 12,000 cases (approximately 15% of total newly

diagnosed brain tumors).
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Headaches are the most common initial presenting symptom of patients with glioma. The

pathophysiology of headaches is theorized to be the result of tumor growth that places a

mass effect on surrounding tissue. The mass effect, in turn, leads to pressure in the

microvasculature and leads to edema. Depending on the location of the tumor in the brain, the

mass effect leads to signs brain tumor. For example, frontal lobe tumors can present with

behavioral changes while dominant temporal lobe tumors can present with receptive speech

problems. Other symptoms related to mass effects include nausea, vomiting, and change in

vision, Seizures are the second most common symptom of presentation. The pathophysiology

of seizures is attributed to tumor irritation to the cerebral cortex that leads to focal or

generalized seizures. Other presenting symptoms of gliomas are tingling sensations, weakness,

difficulty ambulation, and in rare cases, patients can present in a comatose state due to

hemorrhage within the tumor which lead to an acute herniation syndrome.

People with your genetic profile are likely to not have the predisposition for Glioma

susceptibility.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Glioma susceptibility in your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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Parkinsonism comprises of a clinical syndrome that presents with a varying degree of rigidity,

and a variety of symptoms that include bradykinesia, tremor, and unstable posture, all of which

can cause a profound gait impairment. James Parkinson was the author first to describe a case

series of six patients in the essay that was titled, “An Essay on the Shaking Palsy" in 1817.

Parkinsonism is characteristically present in Parkinson disease (PD). These symptoms can also

result from other neurodegenerative disorders, as well as specific brain lesions, head trauma,

medications, metabolic conditions, and toxin exposure. Parkinson disease (PD) is the most

common cause of parkinsonism. It is a gradually progressive disorder that manifests as

asymmetric parkinsonism. There is dopaminergic neuronal loss in the midbrain due to neuronal

degeneration, and this results in a decrease in the dopamine levels, especially in the post-

commissural putamen and other regions of the basal ganglia. PD typically responds to

levodopa therapy. Secondary causes of parkinsonism typically do not respond to levodopa

therapy. These include:

Normal pressure hydrocephalus (NPH):

It manifests with the classic triad of ataxia, urinary incontinence, and dementia. Parkinsonism

may sometimes be the presenting symptom in NPH. The earliest reporting of parkinsonian

features and hydrocephalus included involvement of tumors of the posterior fossa.

Vascular parkinsonism (VP):

Critchley was the first to describe VP as a separate entity in 1929. Previously, clinicians

referred to VP as arteriosclerotic parkinsonism, lower body parkinsonism, and vascular

pseudo-parkinsonism.

VP usually occurs due to an underlying vascular disorder, most commonly hypertension that

leads to subcortical infarcts, white matter ischemia, and also large vessel infarcts. Diffuse

white matter ischemic lesions present bilaterally can lead to the destruction of thalamocortical

functioning reducing the impulses sent to the higher centers via the basal ganglia, resulting in

disruption of motor movements Imaging studies usually helpt to support the symptomatic

diagnosis of VP.

Drug-induced parkinsonism (DIP):

Medications that block the dopamine receptors and interrupt with the transmission of

dopamine are known to cause secondary parkinsonism. The risk factors for the development
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of DIP include the route, potency, and dose of the drug administered. Individuals who are on

medications administered via the intramuscular route or in the form of suppositories are more

likely to develop DIP, especially at lower doses as compared to administration via the

intravenous route. At the same time, a drug with higher potency is more likely to cause DIP

when compared to a drug with lower potency. Parkinsonism usually occurs at higher doses of

medications, since dopamine receptor blockade occurs at higher doses. Toxin-induced

parkinsonism (TIP): 

Prolonged exposure to heavy metals and industrial toxins can result in parkinsonian features.

Toxins result in vast neurological damage resulting in parkinsonism as compared to that seen

in PD. 

Chronic traumatic encephalopathy:

A repeated head injury can often present with parkinsonian features. 

Brain tumors:

Several brain masses are responsible for the development of parkinsonian features. These

include meningioma, astrocytoma, craniopharyngioma, and sometimes even metastatic brain

tumors. 

 Juvenile parkinsonism (JP): 

It is a rare entity seen in individuals who are less than 21 years of age. The clinical

manifestations show similarity to PD but an earlier age of onset.

Hypoxia

Postencephalitis

Metabolic

 Other genetically determined causes of parkinsonisms, like Huntington disease in the juvenile

form, or certain spinocerebellar ataxias, can start clinically as a rigid-akinetic syndrome

(parkinsonism). Due to its rarity and specificity, this article will not cover these entities.

Parkinson-plus Syndromes:

Multiple system atrophy

Cortical-basal ganglionic degeneration
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Progressive supranuclear palsy

Shy-Drager syndrome

Progressive Pallidal atrophy

People with your genetic profile are likely to not have the predisposition for Parkinson disease.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Parkinson disease in your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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RESULTS

Familial Mediterranean fever (FMF) is divided into two phenotypes (types 1 and 2):

FMF type 1 is characterized by recurrent short episodes of inflammation and serositis

including fever, peritonitis, synovitis, pleuritis, and (rarely) pericarditis and meningitis. The

symptoms vary among affected individuals, sometimes even among members of the same

family. Amyloidosis, which can lead to renal failure, is the most severe complication of

untreated FMF type 1.

FMF type 2 is characterized by amyloidosis as the first clinical manifestation of disease in an

otherwise asymptomatic individual.

Common manifestations of FMF include the following:

Recurrent fever during early childhood may be the only manifestation of FMF.

Abdominal attacks. Experienced by 90% of individuals, abdominal attacks start with the

sudden onset of fever and pain affecting the entire abdomen. Physical examination reveals

board-like rigidity of the abdominal muscles, rebound tenderness, abdominal distension, and

loss of peristaltic sounds. Radiographs reveal multiple small air-fluid levels in the small bowel.

The diagnosis of "acute abdomen" usually results in laparotomy, but if not, the signs and

symptoms resolve without sequelae over 24-48 hours.

Articular attacks. Experienced by about 75% of individuals with FMF, articular attacks occur

suddenly, and may be precipitated by minor trauma or effort, such as prolonged walking. The

three characteristic features are (1) a very high fever in the first 24 hours, (2) involvement of

one of the large joints of the leg, and (3) gradual resolution of the signs and symptoms after

peaking in 24-48 hours. Often a sterile synovial effusion is present.

The attacks are commonly in the hip or knee, but may occur in the ankle, shoulder,

temporomandibular joint, or sternoclavicular joint. The joint remains swollen and painful, as in

chronic monoarthritis. Recurrent monoarthritis can be the sole manifestation of FMF; in

individuals with monoarthritis the true diagnosis may not be established for some time and

only after extensive investigations.

Attacks subside spontaneously only after several weeks or months; severe damage to the joint

can result, and permanent deformity may require joint replacement. Approximately 5% of

affected individuals have protracted arthritic attacks. There is evidence that arthritis,
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arthralgia, myalgia, and erysipelas-like erythema occur significantly more often among

individuals with disease onset before age 18 years than in those with onset after age 18 years.

Prodrome (pre-attack symptoms) are experienced by about 50% of persons with FMF. The

prodrome recurs in most attacks, lasts a mean of 20 hours, and manifests with either a mildly

unpleasant sensation at the site of the forthcoming spell (discomfort prodrome), or with a

spectrum of physical, emotional, and neuropsychological complaints (variant prodrome).

Pleural attacks, experienced by about 45% of those with FMF, are the sudden onset of an

acute, febrile, unilateral pleuritis. The individual complains of painful breathing, and breath

sounds are diminished on the affected side. Radiographs may reveal a small exudate in the

costophrenic angle. Attacks resolve within 48 hours. Pleuritis can rarely be the sole

manifestation of FMF.

Pericarditis, a rare occurrence, is characterized by retrosternal pain. Electrocardiogram shows

an elevated ST segment. Radiographs may reveal transient enlargement of the cardiac

silhouette, and echocardiography may show evidence of pericardial effusion. Rare though it is,

recurrent pericarditis can be the sole manifestation of FMF.

Amyloidosis. Type AA amyloidosis is common in untreated individuals, especially in Jews of

North African origin. It presents with persistent, heavy proteinuria leading to nephrotic

syndrome and progressive nephropathy leading to end-stage renal disease. Affected

individuals who are otherwise asymptomatic can develop renal amyloidosis as the first and only

manifestation of FMF type 2. With increased longevity of individuals with renal failure through

dialysis and/or renal transplantation, amyloid deposits are being found in other organs as well.

The prevalence of amyloidosis varies by ethnicity, genotype, and gender. In untreated

individuals, amyloidosis can occur in 60% of individuals of Turkish heritage and in up to 75% of

North African Jews.

The age of onset of FMF attacks appears to be earlier in persons with amyloidosis than in

those without amyloidosis. FMF-related manifestations of chest pain, arthritis, and erysipelas-

like erythema are more common in those with amyloidosis. Long periods between disease

onset and diagnosis are associated with a high risk of developing amyloidosis.

Clinically detectable pulmonary amyloidosis secondary to FMF is rare; only a few cases have

been reported to date.

Less common manifestations of FMF include the following:

Protracted febrile myalgia is a severe debilitating myalgia with prolonged low-grade fever,

increased erythrocyte sedimentation rate (~100 mm/h), leukocytosis, and hyperglobulinemia.

The symptoms may also include high fever, abdominal pain, diarrhea, arthritis/arthralgia, and
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transient vasculitic rashes mimicking Henoch-Schönlein purpura. Protracted febrile myalgia

usually lasts six to eight weeks and responds to treatment with prednisone. Streptococci

could be one of the agents triggering this syndrome.

Erysipelas-like erythema (ELE) is characterized by fever and hot, tender, swollen, sharply

bordered red lesions that are typically 10-35 cm2 in area and occur mainly on the legs,

between the ankle and the knee, or on the dorsum of the foot. The lesions usually last one to

two days. Isolated temperature elevation lasting a few hours can occur without any pain or

inflammation. Rarely ELE can be the first disease manifestation of FMF.

Vasculitides are rare and include Henoch-Schönlein purpura (in ~5% of individuals with FMF)

and polyarteritis nodosa.

Recurrent urticaria has been reported as a rare manifestation of FMF.

Aseptic meningitis was considered to occur rarely in FMF. Capron et al [2013] performed a

systematic review of the literature and concluded that the finding of recurrent aseptic

meningitis resulting from FMF was poorly supported; only one case report – in which the

affected individual did not meet the current clinical diagnostic criteria of FMF – suggested a

possible causal relationship between the two.

Reduced fertility. Untreated individuals with FMF, especially those with multiple attacks and/or

amyloidosis, are at higher risk for infertility. Colchicine treatment increases fertility, but in

some instances may induce oligospermia/azoospermia. However, two studies found that males

undergoing long-term colchicine therapy had normal sperm counts and normal levels of

testosterone, follicle stimulating hormone, luteinizing hormone, and prolactin. It is important

to continue colchicine treatment even when planning a pregnancy.

Decreased atopy. Several studies have shown that FMF may have a protective effect against

development of asthma, atopic sensitization, and allergic rhinitis (7% in individuals with FMF

compared to 20% in the general population).

Chronic ascites. A few reports have suggested that individuals with molecularly confirmed FMF

have developed chronic ascites that responded to a dose adjustment of colchicine. This may

be a rare manifestation of FMF; However, investigation for other causes of ascites is always

recommended.

Psychological features. Depression is more common in individuals with FMF. Anxiety is more

frequent in persons with FMF than in healthy individuals.

Clinical findings in individuals with FMF in whom only one MEFV pathogenic variant is

identified. The majority of MEFV heterozygotes are asymptomatic throughout life. Most of the
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reported families with autosomal dominant FMF have pseudodominant transmission (i.e., the

children of an individual with two pathogenic variants in MEFV and a carrier partner are at

50% risk of having FMF). In geographic regions where FMF is common, pseudodominant

transmission is frequently seen and some families have been described through five

generations.

However, heterozygotes with a severe pathogenic variant can be symptomatic, and autosomal

dominant transmission can occur. Three severe variants in exon 10 (2 in-frame deletions and 1

nonsense variant) have been identified: p.Met694del (common in northern European, Iranian,

and Azari Turkish populations), p.Ile692del, and p.Tyr688Ter. Autosomal dominant transmission

has also been described in a few families with heterozygous missense variants including

p.Met694Val (the most common Mediterranean variant) and p.Thr577Asn.

Heterozygotes typically have a later age of onset (mean age 18 years) and milder disease

(manifest mainly by fever and abdominal symptoms) than persons with biallelic pathogenic

variants. Most of the heterozygotes described by Booty et al [2009] had an incomplete

abdominal attack (abdominal pain without frank peritonitis) as the major criterion of the

disease; in most individuals the response to colchicine therapy was either complete or partial.

Hentgen et al [2013a] have shown that the clinical signs of FMF completely disappeared at

puberty in five of 18 individuals with a heterozygous MEFV pathogenic variant, allowing them

to discontinue colchicine without recurrence of symptoms.

Rowczenio et al [2017] characterized the phenotype in 21 individuals heterozygous for the

p.Met694del variant. These individuals shared an identical disease haplotype that appeared to

have arisen about 550 years ago. The SAA1.1 allele was found in four affected individuals,

including two with AA amyloidosis. The median age at onset was 18 years. Three individuals

presented with AA amyloidosis, two of whom had a history of unrecognized symptoms of FMF.

Fifteen individuals received colchicine treatment, all with excellent responses. The 14%

incidence of AA amyloidosis may reflect delay in diagnosis associated with extreme rarity of

FMF in this population.

Rarely reported associations that are not considered part of the FMF phenotype

Peritoneal malignant mesothelioma was reported in two persons with FMF who had recurrent

peritoneal involvement during childhood. Both were homozygous for the pathogenic variant

p.Met694Val.

Possible association with stroke, multiple sclerosis, and other demyelinating disorders was

reported by Feld et al.

Lower bone mineral density was reported by.
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Increased serum homocysteine and lipoprotein(a) concentrations have been reported during

attack-free periods.

Moderate to severe periodontitis was more common in individuals with amyloidosis. Serum

levels of acute-phase reactants in people with FMF were reduced significantly following

nonsurgical periodontal therapy.

People with your genetic profile are likely to not have the predisposition for Familial

Mediterranean fever.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Familial Mediterranean fever in your results. Nevertheless, we recommend monitoring your

health in accordance with your country's health recommendations and to check this finding

again as we await the release of the new database from Clinvar.
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RESULTS

The primary features of classic A-T:

Progressive gait and truncal ataxia with onset between ages one and four years

Progressively slurred speech

Oculomotor apraxia (inability to follow an object across visual fields)

Choreoathetosis (writhing movements)

Oculocutaneous telangiectasia (usually evident by age 6 years)

Frequent infections (with accompanying evidence of serum and cellular immunodeficiencies)

Hypersensitivity to ionizing radiation with increased susceptibility to cancer (usually leukemia

or lymphoma)

Other features:

Premature aging with strands of gray hair

Endocrine abnormalities including insulin-resistant diabetes mellitus and premature ovarian

failure (i.e., normal menarche followed by irregular menses and loss of ovarian function before

age 40 years). Although the clinical manifestations of A-T in its late stages vary little from

family to family, the age of onset and rate of progression can vary considerably even within a

family with multiple affected individuals.

Neurologic. The most obvious characteristic of classic A-T is progressive cerebellar ataxia.

Shortly after learning to walk, children with A-T begin to stagger. Although the neurologic

status of some children appears to improve from age two to four years, ataxia subsequently

progresses. (The transient improvement is probably attributable to the rapid learning curve of

young children.)
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The ataxia begins as purely truncal but within several years involves peripheral coordination as

well. Writing and drawing are affected by age five years.

By age ten years, most children become confined to a wheelchair.

Choreoathetosis is found in almost all individuals with A-T. Myoclonic jerking and intention

tremors are present in about 25%.

All teenagers with classic A-T need help with dressing, eating, washing, and toileting.

Muscle strength is normal at first but wanes with disuse, especially in the legs. Contractures in

the fingers and toes are common in older individuals. Deep tendon reflexes are decreased or

absent in older individuals; plantar reflexes are upgoing or absent

Intelligence is typically normal; however, learning difficulties are common. Slow motor and

verbal responses make it difficult for individuals to complete "timed" IQ tests. Many American

and British individuals with classic A-T have finished high school with good grades; some have

finished college or university, often with the assistance of aides and attentive parents and

sibs.

Dystonia and adult-onset spinal muscular atrophy have also been observed 

Immunodeficiency, present in 60%-80% of individuals with classic A-T, is variable and does not

correlate well with the frequency, severity, or spectrum of infections. The most consistent

immunodeficiency reported in classic A-T is poor antibody response to pneumococcal

polysaccharide vaccines. Serum concentration of the immunoglobulins IgA, IgE, and IgG2 is

often reduced. NK lymphocyte levels are occasionally elevated, most notably in individuals from

Costa Rica.

The immunodeficiency is not progressive, and some evidence suggests that T-cell lymphopenia

may normalize after age 20 years.
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Of note, immune status was more seriously impaired in 80 individuals with A-T and two null

ATM alleles: both T- and B-cell lymphopenia and more frequent recurrent sinopulmonary

infections were observed. Children with lymphopenia tend to have the most deleterious

pathogenic variants, lowest (enzymatic) ATM kinase levels, most severe phenotypes, most

frequent sinopulmonary infections, and poorest prognosis.

Infection. In contrast to the spectrum of infection observed in most immunodeficiency

disorders, the spectrum of infection in classic A-T does not include opportunistic infections.

The frequency and severity of infections correlate more with ATM kinase levels and general

nutritional status than with immune status.

Some individuals with classic A-T develop chronic bronchiectasis.

While individuals with frequent infections may occasionally benefit from prophylactic

antibiotics and/or intravenous immunoglobulin (IVIG) replacement therapy, longevity has

increased substantially even in those not receiving IVIG.

Pulmonary. In older individuals, pulmonary failure, with or without identifiable infections, is a

major cause of failing health and death. Life-threatening lymphocytic infiltration of the lung

has been reported.

Other findings. Liver enzyme levels are often elevated in A-T, without apparent liver pathology.

(Thus, liver biopsy is usually not revealing.)

Cancer. The risk for malignancy in individuals with classic A-T is 38%.

Leukemia and lymphoma account for about 85% of malignancies. Younger children tend to have

acute lymphocytic leukemia (ALL) of T-cell origin and older children are likely to have an

aggressive T-cell leukemia. Lymphomas are usually B-cell types.

As individuals with classic A-T are living longer, other cancers and tumors including ovarian

cancer, breast cancer, gastric cancer, melanoma, leiomyomas, and sarcomas have also been

observed.

Life expectancy. Over the past 25 years, for reasons that are unclear, the life expectancy of

individuals with A-T has increased considerably. Most affected individuals now live beyond age

25 years. Some have survived into their 50s.

Pathology. The cerebellum atrophies early in the course of classic A-T, being visibly smaller on

MRI by age seven or eight years, with concomitant loss of Purkinje cells and depletion of

granule cells.
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At autopsy, virtually all affected individuals have a small embryonic-like thymus, lacking Hassall's

corpuscles.

Microscopic nucleomegaly (i.e., irregular size and shape of nuclei) is a classic histologic

characteristic of A-T cells and is used by pathologists in interpreting tissue changes in organs

from persons with A-T. Nucleomegaly is easily appreciated in tissues where the architecture is

otherwise very uniform, such as renal tubules and seminal ducts. Nucleomegaly most likely

reflects perturbed cell cycle checkpoints and poor fidelity of DNA repair mechanisms and DNA

processing.

Ataxia-telangiectasia was previously referred to as Louis-Bar syndrome.

The diagnosis of ataxia telangiectasia (A-T) is questionable when accompanied by severe

intellectual disability, seizures, non-progressive ataxia, or microcephaly. Early seizures and

microcephaly (especially in an infant of Middle Eastern origin) suggest the diagnosis of

microcephaly, seizures, and developmental delay (MCSZ) caused by biallelic pathogenic variants

in PNKP (encoding polynucleotide kinase phosphatase) (OMIM 605610). Cells from these

patients have DNA repair deficiencies and are sensitive to ionizing radiation. Of note, elevated

serum AFP has been described in only four inherited ataxias: A-T; a non-classic form of A-T

described as dopa-responsive dystonia observed in three sibs with biallelic ATM pathogenic

variants (AOA2); and RNF168 deficiency.

ATM is a ubiquitous house-keeping gene, present in every nucleated cell. As a serine-threonine

kinase, the ATM protein phosphorylates or activates many proteins/substrates and interacts

with many different molecules and protein complexes; thus, clinical phenocopies of A-T are

common.

The proteins nibrin, Mre11, and RAD50 interact with ATM to localize the DNA damage and

choreograph/coordinate the almost instantaneous repair of double-strand DNA breaks before

the next cell replication. Without such urgent repair, this commonly occurring DNA damage

becomes lethal during the next cell division, leading to more complex lesions such as

chromosomal aberrations, cancers, or cell death.

To date, an increased mode of t(7;14) translocations has been observed exclusively in

individuals with one of the four disorders: A-T, Nijmegen breakage syndrome, Mre11 deficiency,

or RAD50 deficiency; the mechanism is not understood.

It is also clear that DNA double strand breaks are even more devastating to non-dividing

neural cells, suggesting that these early steps of DNA repair are still incompletely understood.

Nijmegen breakage syndrome (NBS). Biallelic pathogenic variants in NBN (encoding nibrin) are

causative. Inheritance is autosomal recessive.
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Clinical phenotype. Individuals with NBS are immunodeficient and most are intellectually

impaired and microcephalic; more than one third develop cancer. Individuals with NBS do not

develop ataxia or telangiectasia. Their symptoms overlap with A-TFresno (see Non-Classic

Forms of Ataxia-Telangiectasia). NBS also includes the phenotype Berlin breakage syndrome

Other. NBS cells are very sensitive to ionizing radiation.

Mre11-deficient ataxia (OMIM 604391). Biallelic pathogenic variants in MRE11 are causative.

Inheritance is autosomal recessive.

Clinical phenotype. Ataxia

Other. Serum AFP concentration is normal. Cells show increased radiosensitivity.

RAD50 deficiency (OMIM 604040) has been observed in two unrelated individuals of German

descent, a female age 28 years and a male age 18 years. Inheritance is autosomal recessive.

Both had different biallelic pathogenic variants in RAD50 and both were also heterozygous for

an NBN pathogenic variant.

Clinical phenotype. The female had microcephaly, developmental delay, mild spasticity, a slight

non-progressive ataxia, and short stature. She had no history of cancer. The male had normal

stature and a history of chronic respiratory illness. At age 16 years, he developed T cell acute

lymphocytic leukemia (ALL) (Ph+).

Other. Cells with translocations of chromosomes 7 and 14 were observed in both. The cells

from the male scored as radiosensitive in a colony survival assay.

RNF168 deficiency (OMIM 612688) or RIDDLE (radiosensitivity, immunodeficiency, dysmorphic

features, and learning difficulties) syndrome (OMIM 611943) is caused by biallelic pathogenic

variants in RNF168. Inheritance is autosomal recessive.

Clinical phenotype. Ataxia and telangiectasia. Devgan et al [2011] described a man with ataxia

(without apraxia or dysarthria), growth retardation, microcephaly, immunodeficiency, and an

elevated serum AFP who died of respiratory failure at age 30 years.

Other. RNF168 protein is absent and ATM protein levels are normal.

Furthermore, virtually without exception, cells in these AT-like phenocopies are hypersensitive

to x-rays and DNA damaging agents which are commonly used in cancer treatment. It is now

even possible to encounter individuals with XCIND (x-ray sensitivity, cancer, immunodeficiency,

neuropathology, and DNA repair deficiency) whose disorder has not yet been causally linked to

a specific DNA repair gene or pathway. Cells from individuals with XCIND scored as
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"radiosensitive" in a colony survival assay. Such individuals would be predicted to be cancer

prone.

Other disorders with childhood-onset ataxia (see Ataxia Overview for discussion):

Ataxia with oculomotor apraxia type 1 (AOA1 or aprataxin deficiency)

Ataxia with oculomotor apraxia type 2 (AOA2 or senataxin deficiency). Like A-T, AOA2 is

associated with an elevated serum concentration of alpha-fetoprotein.

Autosomal recessive spinocerebellar ataxia 9 (SCAR9), associated with CoQ10 deficiency

[Lagier-Tourenne et al 2008]

Infantile-onset spinocerebellar ataxia (IOSCA) caused by biallelic pathogenic variants in TWNK

(previously C10orf2)

Sensory ataxic neuropathy with dysarthria and ophthalmoplegia (SANDO), caused by biallelic

pathogenic variants in POLG. (See POLG-Related Disorders.)

X-linked sideroblastic anemia and ataxia, caused by mutation of ABCB7

People with your genetic profile are likely to not have the predisposition for Ataxia

telangiectasia.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Ataxia telangiectasia in your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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Becker muscular dystrophy (BMD) is characterized by later-onset skeletal muscle weakness.

With improved diagnostic techniques, it has been recognized that the mild end of the

spectrum includes men with onset of symptoms after age 30 years who remain ambulatory

even into their 60s. Despite the milder skeletal muscle involvement, heart failure from DCM is a

common cause of morbidity and the most common cause of death in BMD. Mean age of death

is in the mid-40s. Clinical findings include: 

Progressive symmetric muscle weakness (proximal > distal) often with calf hypertrophy;

weakness of quadriceps femoris in some cases the only sign

Activity-induced cramping (present in some individuals)

Flexion contractures of the elbows (if present, late in the course)

Wheelchair dependency (after age 16 years); although some individuals remain ambulatory into

their 30s and in rare cases into their 40s and beyond

Preservation of neck flexor muscle strength (differentiates BMD from DMD)

Note: The presence of fasciculations or loss of sensory modalities excludes a suspected

diagnosis of a dystrophinopathy. Individuals with an intermediate phenotype (outliers) have

symptoms of intermediate severity and become wheelchair dependent between ages 13 and 16

years.

Motor development. BMD is characterized by later-onset skeletal muscle weakness. With

improved diagnostic techniques, it has been recognized that the mild end of the spectrum

includes men with onset of symptoms after age 30 years who remain ambulatory even into

their 60s.

Mildly affected individuals with confirmatory DMD molecular genetic studies and/or dystrophin

studies on muscle biopsy have been classified as having either of the following:

BMD with "subclinical" skeletal muscle involvement in the presence of elevated serum CK

concentration, calf hypertrophy, muscle cramps, myalgia, and exertional myoglobinuria
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"Benign" skeletal muscle involvement when "subclinical" findings are accompanied by muscle

weakness in the pelvic girdle and/or shoulder girdle

Cardiomyopathy. While skeletal muscle involvement is milder in BMD, heart failure from DCM is a

common cause of morbidity and the most common cause of death. Mean age at

cardiomyopathy diagnosis is 14.6 years, similar to that in DMD (14.4 years). Heart

transplantation rate in BMD is high within five years after the diagnosis of cardiomyopathy .

Mean age of death is in the mid-40s.

Cognitive abilities. Cognitive impairment is not as common or as severe in BMD as in DMD.

People with your genetic profile are likely to not have the predisposition for Becker Muscular

dystrophy.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Becker Muscular dystrophy in your results. Nevertheless, we recommend monitoring your

health in accordance with your country's health recommendations and to check this finding

again as we await the release of the new database from Clinvar.
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SCID due to ADA deficiency

RESULTS

Adenosine deaminase (ADA) deficiency is a systemic purine metabolic disorder that primarily

affects lymphocyte development, viability, and function. The clinical phenotypic spectrum

includes:

Severe combined immunodeficiency disease (SCID), often diagnosed by age six months and

usually by age 12 months;

Less severe "delayed" onset combined immune deficiency (CID), usually diagnosed between age

one and ten years;

"Late/adult onset" CID, diagnosed in the second to fourth decades;

Benign "partial ADA deficiency" (very low or absent ADA activity in erythrocytes but greater

ADA activity in nucleated cells), which is compatible with normal immune function.

Infants with typical early-onset ADA-deficient SCID have failure to thrive and opportunistic

infections associated with marked depletion of T, B, and NK lymphocytes, and an absence of

both humoral and cellular immune function. If immune function is not restored, children with

ADA-deficient SCID rarely survive beyond age one to two years. Infections in delayed- and

late-onset types (commonly, recurrent otitis, sinusitis, and upper respiratory) may initially be

less severe than those in individuals with ADA-deficient SCID; however, by the time of

diagnosis these individuals often have chronic pulmonary insufficiency and may have

autoimmune phenomena (cytopenias, anti-thyroid antibodies), allergies, and elevated serum

concentration of IgE. The longer the disorder goes unrecognized, the more immune function

deteriorates and the more likely are chronic sequelae of recurrent infection.

Adenosine deaminase (ADA) deficiency should be suspected in individuals with the following

newborn screening results, clinical findings (by age), and supportive laboratory findings.

Newborn screening

In newborns found to have reduced T cell receptor excision circles (TRECs), particularly if

follow-up lymphocyte subset analysis reveals a deficiency of T, B, and NK lymphocytes (T-B-

NK- phenotype), biochemical testing for ADA deficiency should be performed.

Historically, about 15% of all cases of SCID result from ADA deficiency, but the frequency

among newborns identified as having SCID by screening for a reduced number of TRECs is not
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yet known.

Note: (1) Individuals with delayed or late/adult ADA deficiency may have TRECs in the normal

range. (2) Reduced levels of a B lymphocyte marker, kappa-deleting recombination excision

circles (KRECs), have also been found in DNA from dried blood spots (DBS) of individuals with

delayed- or late-onset ADA deficiency

Clinical findings

Infancy (severe combined immunodeficiency disease or SCID phenotype):

Failure to thrive

Absence of lymphoid tissues (tonsils, lymph nodes)

Opportunistic infections

Persistent diarrhea

Extensive dermatitis

Recurrent pneumonia

Childhood ("delayed" onset combined immune deficiency [CID]) and adulthood ("late/adult

onset" CID):

Recurrent otitis media

Sinusitis

Upper respiratory infections

Chronic pulmonary insufficiency

Allergies or autoimmunity

Supportive laboratory findings

Immune function

Lymphopenia is present at birth. The total blood lymphocyte count is usually <500/µL (normal

for neonates: 2,000 to >5,000).
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All major lymphoid lineages (T-, B-, and NK-cells) are depleted as demonstrated by flow

cytometry.

In vitro lymphocyte function, as measured by proliferative response to mitogens and antigens,

is low or absent.

Serum immunoglobulins are low and no specific antibody response to infections and

immunizations is observed. However, those with a delayed or late-onset phenotype may have

elevated serum IgE levels.

Elevated deoxyadenosine (dAdo) triphosphate (dATP) or total dAdo nucleotides (dAXP,

measured as the sum of dAMP+dADP+dATP) in erythrocytes

Marked increase in dATP and total dAXP, a finding pathognomonic for ADA deficiency.

In untreated affected individuals, the level of dAXP in hemolysates or dried blood spot (DBS)

extracts correlates with clinical phenotype (SCID > "delayed/late" onset > "partial ADA

deficiency").

Even after transfusion, some elevation in erythrocyte dAXP persists and strongly indicates

underlying ADA deficiency.

Reduced S-adenosylhomocysteine hydrolase (AdoHcyase, SAHase) activity in erythrocytes,

typically <5% of normal

Elevated urinary dAdo in untreated affected individuals

Elevated levels of adenosine (Ado) and dAdo in extracts of dried blood spots (DBS), quantified

using tandem mass spectrometry.

ADA-Deficient Severe Combined Immunodeficiency Disease (SCID)

The clinical picture in infants with typical early-onset ADA-deficient SCID is similar to that

associated with SCID resulting from other genetic defects. Affected individuals present in the

first weeks to months of life with failure to thrive and opportunistic infections associated with

marked lymphocytopenia and the absence of both humoral and cellular immune function. The

diagnosis of SCID is often made within the first six months of life and usually by age 12

months.

Persistent diarrhea, extensive dermatitis, recurrent pneumonia, and other life-threatening

illnesses caused by opportunistic infections occur frequently. The initial hospitalization is often
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for pneumonitis, which may result from viral or Pneumocystis jiroveci infection. However, a

causative agent often cannot be identified.

Noninfectious lung disease appears to occur more frequently in individuals with ADA deficiency

than with other genetic forms of SCID. Pulmonary alveolar proteinosis has also been found

more frequently in individuals with ADA-deficient SCID than in those with other forms of SCID.

Pulmonary dysfunction in those with ADA deficiency has also been identified using the effort-

independent technique of impulse oscillometry.

Physical findings include growth failure, the absence of lymphoid tissues (tonsils, lymph nodes),

and the effects of specific infections. Thymus shadow is absent on x-ray. Characteristic

anterior rib cupping, scapular spurring, and other skeletal abnormalities are present at

diagnosis in about half of individuals with ADA deficiency. These abnormalities appear to

resolve after a few months of treatment.

Other organ involvement. In addition to marked depletion of T, B, and NK lymphocytes, some

individuals with ADA deficiency may show reduced neutrophil counts and bone marrow

abnormalities including myeloid dysplasia and hypocellularity. In some cases, abnormal liver

function tests or various neurologic abnormalities (including sensorineural deafness) also occur

and may be clinically significant. It is often unclear whether these hepatic and neurologic

abnormalities are caused by the metabolic effects of ADA deficiency itself or are secondary to

the immunodeficiency (i.e., to infections or to their treatment – e.g., with aminoglycoside

antibiotics). However, in some individuals, hepatic and neurologic abnormalities have improved

or resolved with institution of enzyme replacement therapy. If immune function is not

restored, individuals with ADA-deficient SCID rarely survive beyond age one to two years.

A rare malignant skin tumor, dermatofibrosarcoma protuberans (DFSP) has been identified in

several individuals with ADA deficiency. The natural history of DFSP in people with ADA

deficiency is unknown at this time; surveillance is recommended.

Presentation of ADA-deficient SCID as atypical hemolytic uremic syndrome has recently been

reported.

Delayed-/Late-Onset ADA Deficiency

Approximately 15%-20% of children with ADA deficiency have a "delayed" onset of clinical

symptoms, usually diagnosed between age one and ten years. Rarely, individuals are diagnosed

in the second to fourth decades ("late/adult" onset). The immunologic abnormalities are less

pronounced than in SCID and these affected individuals are usually referred to as having CID,

or sometimes "leaky SCID". Infections in delayed- and late-onset types may initially be less

severe than in those individuals with full-blown SCID, and growth may be less severely
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affected. Recurrent otitis, sinusitis, and upper respiratory infections are common. Palmar and

plantar warts may be persistent, and older individuals have presented with unusual papilloma

viral infections. By the time of diagnosis, these individuals often have chronic pulmonary

insufficiency and possibly autoimmune phenomena, including cytopenias and anti-thyroid

antibodies. Allergies and elevated serum concentration of IgE are common.

Individuals with a delayed- or late-onset phenotype may survive undiagnosed into the first

decade of life or beyond. However, the longer the disorder goes unrecognized, the more

immune function deteriorates and the more likely are chronic sequelae of recurrent respiratory

and other types of infection.

Partial ADA Deficiency

Screening of populations and families of probands with ADA-deficient SCID has identified

some healthy individuals with very low or absent ADA activity in erythrocytes, but greater

levels of ADA activity (2%-50% of normal) in nucleated cells. This benign condition, which is

compatible with normal immune function, has been called "partial ADA deficiency."

People with your genetic profile are likely to not have the predisposition for SCID due to ADA

deficiency.

According to the latest scientific discoveries, there is no documented genetic predisposition

to SCID due to ADA deficiency in your results. Nevertheless, we recommend monitoring your

health in accordance with your country's health recommendations and to check this finding

again as we await the release of the new database from Clinvar.
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Bartter syndrome is an autosomal recessive disorder of salt reabsorption resulting in

extracellular fluid volume depletion with low/normal blood pressure. It is characterized by

several electrolyte abnormalities including low potassium and chloride and, in few cases,

hypomagnesemia. Other abnormalities include high renin, secondary hyperaldosteronism, and

elevated levels of prostaglandin E2. Acid-base manifestation is typically metabolic alkalosis.

Patients often present in infancy with failure to thrive. Various phenotypes are classified

according to the site of impaired salt transport. Important clinical variants are: Neonatal

(antenatal) Bartter syndrome, classical Bartter syndrome, and Gitelman syndrome. Impairment

in the sodium-potassium-chloride cotransporter (NKCC2) or the potassium channel (ROMK)

affect the transport of sodium, potassium, and chloride in the thick ascending limb of the loop

of Henle (TALH). This results in increased distal delivery of these ions, where only some sodium

is reabsorbed, and potassium is secreted.

Types of Bartter syndrome:

Type I results from mutations in the sodium chloride/potassium chloride cotransporter gene

(NKCC2)

Type II results from mutations in the ROMK gene 

Type III results from mutations in the chloride channel gene (CLC-Kb)

Type IV results from the loss-of-function mutations in gene encoding barttin 

Type V results from mutations in extracellular calcium ion-sensing receptor and in the genes

that encode the chloride channel subunits, ClC-Ka and ClC-Kb

Bartter syndrome can be secondary to aminoglycoside use. Hypokalemic metabolic alkalosis,

hypomagnesemia, and hypocalcemia commonly are seen with an aminoglycoside-induced

Bartter-like syndrome.

An antenatal variant of Bartter syndrome presents with severe hypokalemia, metabolic

alkalosis, and profound systemic manifestations. Bartter syndrome III and V usually present

later in life and have mild symptoms.

Bartter syndrome is seen in 1 in 1,000,000 individuals and is much less common than Gitelman

syndrome.
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Bartter syndrome is a renal tubular salt-wasting disorder in which the kidneys cannot

reabsorb sodium and chloride in the thick ascending limb of the loop of Henle. This leads to

increased distal delivery of salt and excessive salt and water loss from the body. The resultant

volume depletion causes activation of the renin-angiotensin-aldosterone system (RAAS) and

subsequent secondary hyperaldosteronism. Long-term stimulation causes hyperplasia of the

juxtaglomerular apparatus and hence increased renin levels. 

Excessive distal delivery of sodium results in enhanced distal convoluted tubule sodium

reabsorption and exchange with the negatively charged potassium or hydrogen ion and leads

to increased loss of potassium in urine and increased hydrogen H secretion. Decreased

chloride reabsorption leads to a decreased exchange of bicarbonate for chloride, thus

increased bicarbonate retention and hypokalemia results in metabolic alkalosis.

Urinary concentrating and diluting abilities are compromised in Bartter syndrome. Impaired

urinary concentrating ability is secondary to defective sodium absorption in the loop of Henle.

Under normal circumstances, salt absorption in the loop of Henle in the presence of normal

ADH is the main driving force for maintaining concentration gradient in medulla needed for

concentrated urine formation. Other implicated factors include polyuria, hypokalemia, and

elevated prostaglandin E2 levels. The defective sodium chloride transport in the loop of Henle

associated with Bartter syndrome leads to the impaired electrochemical gradient, which is

necessary for calcium and magnesium reabsorption, leading to increased urinary loss of

calcium and magnesium.

Nephrocalcinosis commonly is seen in patients with Bartter syndrome. Likely explanation is

secondary to excess calcium wasting in urine. Chloride transporters malfunction in the thick

ascending limb of loop of Henle (TAL), resulting in malabsorption of calcium in TAL. Under

normal conditions, calcium and magnesium are absorbed paracellularly under the influence of

positive charge in lumen due to reabsorption of negatively charged chloride ions.

A thorough history, including family history and detailed physical examination, are helpful.

Bartter syndrome usually is seen in children and adolescents who also have stunted growth

and complaints of polyuria, polydipsia, cramps, vomiting, dehydration, constipation, growth

delays, and failure to thrive. A family history of nephrocalcinosis and detailed personal history

ruling out the possibility of surreptitious vomiting and diuretic abuse should be practiced

before making the diagnosis. Patients usually are emaciated with prominent forehead, large

eyes, strabismus, protruding ears, sensorineural deafness, and drooping mouth. Normal or low

blood pressures usually are recorded. Long-standing cases may present with elevated blood

pressures.

Offspring with antenatal Bartter syndrome present with polyhydramnios secondary to

intrauterine polyuria and usually are delivered prematurely. Fever, sensorineural deafness,
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profound polyuria, vomiting, and diarrhea leading to dehydration are common observations

after birth.

Diagnosis is made by pertinent findings in the history and physical exam, potentiated with

specific laboratory abnormalities. Bartter syndrome is associated with electrolyte and acid-

base abnormalities, including hypokalemia and metabolic alkalosis in almost all cases. Other

abnormalities include increased serum renin and aldosterone levels with decreased magnesium

and phosphate levels in few patients. Urine electrolytes show elevated sodium, potassium, and

PGE2 excretion. Elevated 24-hour urine calcium excretion helps exclude Gitelman syndrome,

which is associated with low calcium excretion. Spot urine chloride concentration helps

differentiate from surreptitious vomiting, where it is less than 25 meq/L. Usually, urine chloride

is elevated (greater than 35 meq/L) in Bartter syndrome.

Polyhydramnios and intrauterine growth retardation are seen on ultrasound with the neonatal

Barrter syndrome. Amniotic fluid chloride levels may be elevated.

Abdominal radiographs, intravenous pyelograms (IVPs), renal ultrasonograms, or spiral CT

scans can be done to document nephrocalcinosis. Genetic testing can be considered to rule

out specific mutations.

People with your genetic profile are likely to not have the predisposition for Bartter syndrome.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Bartter syndrome in your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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Gitelman syndrome

RESULTS

Gitelman syndrome is an autosomal recessive, salt-losing tubulopathy characterized by renal

potassium wasting, hypokalemia, metabolic alkalosis, hypocalciuria, hypomagnesemia, and

hyporeninemic hyperaldosteronism. It is caused by mutation of genes encoding sodium

chloride (NCCT) and magnesium transporters in the thiazide-sensitive segments of the distal

nephron.

It is an autosomal recessive tubular disorder caused by mutations of some of the genes

encoding the sodium chloride and Mg carriers in the apical membrane of the distal convoluted

tubule (NCCT), which are responsible for 7% to 10% of electrolyte tubular absorption.

The mutations involve:

SLC12A3 gene which encodes the thiazide-sensitive sodium chloride cotransporter (NCCT).

TRPM6 (cation channels subfamily 6 of the protein Claudin 16) gene which promotes the distal

tubular magnesium transport.

Gitelman syndrome is a rare disorder, and its prevalence is estimated at 25 cases per one

million population. However, the prevalence of heterozygous persons is approximately 1% in the

Caucasian population.

The handling of sodium, chlorine, magnesium, calcium, and potassium ions by the kidney is a

complex process and depends on the molecular activity of various distal tubular channels.

Alterations in the activity of these channels result in a variable degree of electrolyte

abnormalities. There is also a significant phenotypic variability in the affected members of the

family with identical genetic defects.

The relationship between calcium and magnesium is complex and still not well defined. The

discovery of a mutation of chromosome 9q.21.13 encoding the TRPM6 Mg channels in families

with hypomagnesemia and secondary hypocalcemia led to the identification of a defective

expression of TRPM6 Mg-permeable channels, localized not only at the apical domain of the

distal convoluted tubules but also at the brush border of the duodenal Mg-transporter cells. In

Gitelman syndrome, there is a reduced expression of TRPM6 Mg channels, so it is likely that

downregulation of these channels both in the distal tubule and duodenum results in urinary

and intestinal magnesium wasting leading to hypomagnesemia seen in Gitelman syndrome.

Hypomagnesemia can also impair the function of calcitropic hormones and there is an inverse

association between ionized calcium, parathyroid hormone (PTH) and calcitriol. This is down-
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regulated in these patients and results in reduced skeletal sensitivity to PTH and an impaired

intestinal calcium transport despite normal calcitriol levels. This blunted response possibly also

explains the lack of hypercalcemic response to hypocalciuria in these patients. The

hypomagnesemia induced lower intestinal and skeletal sensitivity to the calcitropic hormones

is shown in calcium pool studies. Compared to thiazide-treated subjects, the Gitelman

syndrome patients do not show changes in bone mineral content related to hypocalciuria. The

normal serum phosphate and fractional excretion of phosphate in these patients suggest lack

of parathyroid hyperfunction. In addition, metabolic alkalosis plays an important role in calcium

abnormalities in these patients.

Hypomagnesemia may also result in a reduction of pyrophosphatase activity that could

promote pyrophosphate crystallization in joints causing joint pains and chondrocalcinosis.

The increased sodium chloride load in the collecting duct stimulates the aldosterone-driving

transcellular sodium across the epithelial sodium channels of the principal cell luminal

membrane. This tubular sodium transport generates an electronegative transmembrane

voltage that is neutralized either by chloride-transmembrane diffusion across the paracellular

pathway or by a coupled potassium ion and hydrogen ion cellular secretion, resulting eventually

in metabolic alkalosis and hypokalemia. In addition, the low effective extracellular volume

activates the renin-angiotensin-aldosterone system and under the effect of aldosterone

results in potassium secretion through apical potassium channels.

Both the overstimulation of the renin-angiotensin system in response to increased delivery of

distal tubular sodium at the macular zone and the stimulation of baroreceptors from

hypovolemia may result in polydipsia.

The clinical manifestations of Gitelman syndrome are highly variable and depend on age at

presentation, the severity of symptoms, and biochemical abnormalities. Patients often are

asymptomatic and noted to have hypokalemia on routine laboratory testing or may have

nonspecific symptoms of fatigue and generalized malaise. Some patients may experience

muscle cramps. Many patients have low blood pressure. Tetany and hypokalemic paralysis have

been reported, the latter being more common in Asian populations. In addition to hypokalemia,

metabolic alkalosis and hypocalciuria are common. Hypomagnesemia is present in many but not

all cases. The biochemical findings are similar to an individual taking a thiazide diuretic.

Increased thirst and salt craving were noted in three-fourths of patients. Many patients have

a preference for pickle brine, salted cucumbers, oranges, and lemons.

Some patients may have joint pains and cases of chondrocalcinosis and nephrocalcinosis have

been reported.
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Cardiac arrhythmias are common, palpitations in about 60% of patients, prolonged QTc in

about 50%, but sudden death is rare. The classic electrocardiographic manifestations of

hypokalemia and hypomagnesemia (U wave greater than 1 mm, ST depression greater than 0.5

mm, flattened T waves) were not observed in patients with Gitelman syndrome.

Clinically, patients have normal or low blood pressure and absence of sodium retention. The

serum potassium is low (hypokalemia), serum magnesium may be low or normal. The serum

bicarbonate is high in keeping with metabolic alkalosis. Plasma renin and aldosterone are high.

The urinary calcium excretion is low (hypocalciuria), and findings may mimic thiazide diuretic

use, and a urinary diuretic screen may be helpful in difficult cases in the absence of family

history.

Increased urinary sodium and even more of chloride excretion in response to thiazides, may

help to identify Gitelman patients who have a blunted chloride fractional excretion.[16]

Laxative abuse is another differential diagnosis to consider in patients with hypokalemia.

However, there is metabolic acidosis with urine potassium/creatinine ratio of less than 1.5.

People with your genetic profile are likely to not have the predisposition for Gitelman

syndrome.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Gitelman syndrome in your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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Pseudohypoaldosteronism Type II

RESULTS

Pseudohypoaldosteronism type II (PHAII) is characterized by hyperkalemia despite normal

glomerular filtration rate (GFR) and frequently by hypertension. More than 180 individuals and

families with PHAII have been reported.

The clinical presentation of PHAII is heterogeneous. The most consistent clinical feature in

both children and young adults is hyperkalemia. As with essential hypertension, blood pressure

is usually normal in young persons, with hypertension developing later in life. Untreated

individuals with elevated blood pressure are at risk of developing complications of

hypertension including cardiac disease, renal impairment, and stroke.

Other associated findings in both children and adults include hyperchloremia, metabolic

acidosis, and suppressed plasma renin levels. Aldosterone levels are variable, but are relatively

low given the degree of hyperkalemia (elevated serum potassium is a potent stimulus for

aldosterone secretion). Hypercalciuria is also well described in PHAII.

Other features reported in a subset of individuals with PHAII include short stature, myalgias,

periodic paralysis, and dental abnormalities [Gordon 1986]. It has been suggested that these

findings may be more prevalent in individuals with severe hyperkalemia and metabolic acidosis;

however, exceptions have been reported.

Phenotype Correlations by Gene

Individuals with a heterozygous CUL3 pathogenic variant tend to have more severe

hyperkalemia and metabolic acidosis, earlier development of hypertension, and greater

likelihood of growth impairment compared to those harboring KLHL3, WNK1, or WNK4

alterations.

In general, clinical manifestations of PHAII appear to be milder in individuals with a

heterozygous WNK1 or WNK4 pathogenic variant compared to those with a heterozygous

CUL3 or a heterozygous or biallelic KLHL3 pathogenic variant(s).

Individuals with biallelic KLHL3 pathogenic variants may have a more severe phenotype than

individuals with a heterozygous pathogenic variant in KLHL3.

Nomenclature
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The term "pseudohypoaldosteronism" has historically been used to describe the finding of

persistent hyperkalemia despite the presence of normal or elevated serum levels of

aldosterone. The term was initially used to describe persons with an inherited disorder

characterized by hyperkalemia, elevated serum aldosterone, and volume depletion (now

referred to as pseudohypoaldosteronism type I).

Therefore, the term "pseudohypoaldosteronism" is a misnomer in the context of PHAII, as

affected individuals have hyperkalemia with hypertension (instead of volume depletion). Some

authorities prefer the descriptive name familial hyperkalemic hypertension (FHHt) for this

reason.

PHAII is sometimes referred to by a subtype designation based on the associated gene, as

follows:

PHA type IIA (PHA2A): Unknown genetic cause 

PHA type IIB (PHA2B): WNK4

PHA type IIC (PHA2C): WNK1

PHA type IIE (PHA2E): CUL3

PHA type IID (PHA2D): KLHL3

Prevalence

The prevalence of the disorder is unknown. To date more than 180 individuals and families with

PHAII have been reported.

Genetically Related (Allelic) Disorders

WNK1. Hereditary sensory and autonomic neuropathy type IIA (HSAN2A) is associated with

apparent loss-of function variants in specific exons of WNK1. Missense variants in WNK1 have

been reported in association with hypokalemic salt-losing tubulopathy in two unrelated

individuals.

CUL3, KLHL3, WNK4. No phenotypes other than those discussed in this GeneReview are known

to be associated with pathogenic variants in CUL3, KLHL3, or WNK4.

Differential Diagnosis



DANTE LABS™ TEST RESULTS

KIT ID:   GFX0238784

Dante Labs | {{advanced_health_and_wellness}} v1.0.94 | v4.2.2
Run: 1

Kit ID: GFX0238784
Lot: 15:30:22
Batch: 2020-07-20

Page 196

RESULTS

Hyperkalemia resulting from the following can generally be distinguished from hyperkalemia

caused by PHAII on the basis of plasma renin levels, which are increased in the following

conditions and suppressed in PHAII.

Other causes of hyperkalemia:

Chronic kidney disease, especially when secondary to diabetes, is the most commonly

identified cause of hyperkalemia.

When renal function is normal, consider the following:

Hypoaldosteronism or acquired renal tubular acidosis (type 4), particularly in the setting of

marked volume depletion

Medication effects. Examples include potassium-sparing diuretics (e.g., spironolactone),

nonsteroidal anti-inflammatory drugs (NSAIDs), angiotensin inhibitors, trimethoprim, and

cyclosporine.

Primary adrenal insufficiency or deficiency of an adrenal synthetic enzyme

People with your genetic profile are likely to not have the predisposition for

Pseudohypoaldosteronism.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Pseudohypoaldosteronism in your results. Nevertheless, we recommend monitoring your

health in accordance with your country's health recommendations and to check this finding

again as we await the release of the new database from Clinvar.
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Renal Calculi (Cystinuria, Cystine Stones)

RESULTS

Cystine stones account for only about 1% to 2% of all kidney stones but represent about 6%

to 8% of all pediatric calculi. The name "cystine" comes from its original description as "bladder

calculi" in 1833.

Kidney stones are the primary clinical manifestation of this condition.  The primary treatment

is the optimization of urinary volume and pH with hydration and oral alkalinizing drugs. Medical

therapy consists of thiol-based drugs and is used in patients where conservative measures

alone are insufficient.

While most cystine stone formers will make pure cystine stones, up to 40% may develop mixed

calculi that will also contain calcium oxalate, calcium phosphate, or struvite.

Compared to calcium stone formers, cystine nephrolithiasis patients will tend to make larger

stones, require more urological procedures, and will start making stones at an earlier age. They

also face a greater risk of eventual kidney damage and chronic renal failure compared to

calcium nephrolithiasis patients.

The cause of cystinuria is an inheritable, autosomal recessive genetic defect that affects the

proximal renal tubular reabsorption of cystine. This same problem also affects lysine, ornithine,

and arginine (COLA), but only cystine is clinically significant as it is the only amino acid in this

group that will form stones. Cystine is the least soluble of all the essential amino acids.

Interestingly, intestinal transport and absorption of cystine, in patients with cystinuria, tends

to be impaired, but other factors offset this benefit.

Cystinuria would not be a problem except for its relative insolubility in urine at physiological pH

levels. Cystine solubility is highly pH-dependent because it substantially increases as the urine

becomes increasingly alkaline.

Cystine solubility is also affected by urinary macromolecules and ions, both of which increase

cystine's solubility.

Worldwide and United States incidence is about 1 in 7000 population. Prevalence is 1 per

100000 in Sweden, 1 per 18000 in Japan, 1 per 4000 in Australia, 1 per 2500 in Israel, and 1

per 2000 in Great Britain and Spain. In cystinuric stone formers, the typical patient makes

about one stone every 1 to 2 years, has one surgical procedure every three years, and has

undergone seven surgeries by the time they are middle-aged. Men are affected about twice as



DANTE LABS™ TEST RESULTS

KIT ID:   GFX0238784

Dante Labs | {{advanced_health_and_wellness}} v1.0.94 | v4.2.2
Run: 1

Kit ID: GFX0238784
Lot: 15:30:22
Batch: 2020-07-20

Page 198

RESULTS

often as women. The peak age of presentation of the original cystine stone is 22 years of age;

although, 22% of patients will start making cystine stones as children.

The overall risk of renal injury/failure is high at up to 70%, but end-stage renal failure is

relatively low in cystinuria patients at less than 5%.

Twenty percent to 40% of cystinuria patients have other urinary chemical abnormalities such

as hypocitraturia (44%), hypercalciuria (19%), and hyperuricosuria (22%).

Infrequently, cystinuria is associated with hemophilia, muscular dystrophy, mongolism,

hereditary pancreatitis, and retinitis pigmentosa.

Recurrence rates after surgical intervention approach 45% at three months without

prophylactic medical treatment. With treatment, the average recurrence rate drops to 25% at

three years.

The solubility of cystine in urine is about 250 mg/L at a pH of 6.5. This solubility increases as

the urine becomes more alkaline. For example, 500 mg of cystine will dissolve in a liter of urine

at a pH of 7.5. This solubility goes up to 750 mg/L at a pH of 8, but it becomes challenging to

achieve a pH above 7.5 in clinical practice, and there is also an increased risk of calcium

phosphate precipitation in very alkaline urine. The initial presentation of a patient with cystine

stones is identical to any patient with obstructing urolithiasis. They typically will develop acute

flank pain with hematuria, often associated with nausea and vomiting. The pain will radiate

around the flank towards the groin, and they often have CVA tenderness. Microscopic or

gross hematuria is frequently present, but up to 15% of patients with obstructing stones may

not have even microscopic hematuria. The strongest element in the patient history is a strong

personal or family history of cystinuria and cystine stone formation. Since cystine contains

sulfur, the urine of hyper-cystinuric individuals may have a rotten egg odor. Typical hexagonal

cystine crystals can sometimes be seen on urinalysis in affected patients. When these

hexagonal crystals appear on urinalysis, it suggests supersaturation of the urine with cystine.

The sodium cyanide-nitroprusside test is often the initial laboratory screening test for

cystinuria as it is fast, simple, and provides a reliable, qualitative assessment of urinary cystine

levels. The cyanide converts cystine to cysteine, which then binds to the nitroprusside

creating an intense purple color in just a few minutes. The test typically turns positive at

cystine levels above 75 mg/gm creatinine. The definitive diagnosis of obstructing calculi will

require imaging, which includes CT scans, KUB X-rays, and/or ultrasound. CT scans without

contrast remain the "gold standard" for the diagnosis of urolithiasis and will demonstrate

cystine stones clearly as will an ultrasound for renal calculi, but they cannot distinguish cystine

from other stone chemical constituents. Plain x-rays of the abdomen will not show cystine

stones well as they are only faintly radiopaque and will tend to have a ground-glass

appearance.
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People with your genetic profile are likely to not have the predisposition for Cystinuria.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Cystinuria in your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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Coenzyme Q10 deficiency

RESULTS

The manifestations of primary coenzyme Q10 deficiency vary (Table 1). Traditionally, clinical

presentations have been classified into five distinct phenotypes: encephalomyopathy,

cerebellar ataxia, severe infantile multisystem disease, steroid-resistant nephrotic syndrome,

and isolated myopathy. This classification is probably now outdated because the range of

clinical phenotypes is much wider, and different combinations of findings with significant

overlap have been identified. Furthermore, no individuals with molecularly confirmed primary

CoQ10 deficiency with isolated myopathy have been reported [Authors, personal observation],

since most individuals reported with predominantly muscle disease have secondary coenzyme

Q10 deficiency. The broad age of onset of primary coenzyme Q10 deficiency is exemplified by

COQ2-related coenzyme Q10 deficiency, in which onset ranges from birth to the seventh

decade. The principal clinical manifestations of primary CoQ10 deficiency (regardless of genetic

cause) are summarized below, and followed by a summary of the phenotypes of COQ2-,

COQ8A-, and COQ8B-related CoQ10 deficiencies, the three most common causes of primary

coenzyme Q10 deficiency.

Principal Clinical Manifestations

Neurologic. Central nervous system (CNS) manifestations include encephalopathy (a wide

spectrum of brain involvement with different clinical and neuroradiologic features often not

further specified). In some individuals encephalopathy is associated with findings on

neuroimaging resembling Leigh syndrome or MELAS (with stroke-like episodes). CNS

manifestations often include seizures, dystonia, spasticity, and/or intellectual disability.

The age of onset and clinical severity range from fatal neonatal encephalopathy with

hypotonia to a late-onset slowly progressive multiple-system atrophy (MSA)-like phenotype, a

neurodegenerative disorder characterized by autonomic failure associated with various

combinations of parkinsonism, cerebellar ataxia, and pyramidal dysfunction. This clinical picture

resembling MSA with onset in the seventh decade was reported in two multiplex families with

COQ2-related coenzyme Q10 deficiency..

Individuals with COQ8A-related coenzyme Q10 deficiency display progressive cerebellar

atrophy and ataxia with intellectual disability and seizures.

Peripheral neuropathy with absent deep tendon reflexes has been reported in the two sibs

with PDSS1-related coenzyme Q10 deficiency; the age at onset and frequency of this

manifestation are not known.
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Given the small number of affected individuals described to date, clinical data are insufficient

to make any generalizations about other neurologic manifestations (e.g., dystonia, spasticity,

seizures, intellectual disability).

Renal. Steroid-resistant nephrotic syndrome (SRNS), an unusual feature of mitochondrial

disorders, is a hallmark of primary CoQ10 deficiency. If not treated with coenzyme Q10 (see

Management), SRNS usually progresses to end-stage renal disease (ESRD).

Renal involvement usually manifests as proteinuria in infancy. Affected individuals often

present initially with SRNS that leads to ESRD, followed by an encephalomyopathy with

seizures and stroke-like episodes resulting in severe neurologic impairment and ultimately

death.

Some affected individuals manifest only SRNS with onset in the first or second decade of life

and slow progression to ESRD without extrarenal manifestations.

One of the two individuals in a family with COQ9-related coenzyme Q10 deficiency manifested

tubulopathy within a few hours after birth.

Cardiac. Hypertrophic cardiomyopathy (HCM) has been reported in:

Neonatal-onset COQ2-related coenzyme Q10 deficiency;

COQ4-related coenzyme Q10 deficiency manifesting as prenatal-onset HCM;

COQ9-related coenzyme Q10 deficiency manifesting as neonatal-onset lactic acidosis followed

by a multisystem disease that included HCM. The cardiac disease worsened despite treatment

with CoQ10.

Ocular. Retinopathy is observed in some persons with COQ2-related coenzyme Q10 deficiency.

Optic atrophy is present in some individuals with PDSS1-related coenzyme Q10 deficiency and

PDSS2-related coenzyme Q10 deficiency. Data regarding age of onset and course of the eye

manifestations are not available.

Hearing. Sensorineural hearing loss, which is common in individuals with COQ6-related

coenzyme Q10 deficiency, is also observed in some individuals with COQ2-related coenzyme Q10

deficiency [Author, personal observation].

Muscle findings include weakness and exercise intolerance. Muscle biopsy may show

nonspecific signs of lipid accumulation and mitochondrial proliferation.
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Prognosis. Data on the prognosis of primary CoQ10 deficiency are limited due to the small

number of affected individuals reported to date. It is a progressive disorder, with variable

rates of progression and tissue involvement depending on the gene that is mutated and the

severity of the CoQ10 deficiency.

Children with severe multisystem CoQ10 deficiency generally die within the neonatal period or

in the first year of life.

The only child reported with COQ9-related coenzyme Q10 deficiency died before age two years

of a progressive multisystem disorder.

Of note, supplementation with high-dose oral CoQ10 can change the natural history of the

disease by blocking progression of the renal disease and preventing the onset of neurologic

manifestations in persons with biallelic pathogenic variants in COQ2, COQ6, COQ8B, and PDSS2.

Phenotypes of COQ2-, COQ8A-, and COQ8B-Related Coenzyme Q10 Deficiency

COQ2. The findings in affected individuals from the ten families described to date differ in

severity and age of onset.

The main clinical features include SRNS, which can be:

Isolated;

Associated with encephalomyopathy or severe multiple-system disease;

Associated with late-onset multiple-system atrophy with retinitis pigmentosa.

COQ8A. Affected individuals experience onset of muscle weakness and reduced exercise

tolerance between ages 18 months and three years, followed by cerebellar ataxia (the

predominant clinical feature) with severe cerebellar atrophy on MRI. The disease course varies,

including both progressive and apparently self-limited ataxia. The ataxia may be:

Isolated;

Progressive with cerebellar atrophy in addition to intellectual disability, epilepsy, stroke-like

episodes, and/or exercise intolerance.

COQ8B. Affected individuals generally manifest SRNS in the second decade, and frequently

evolve to end-stage kidney disease. In addition, four affected individuals were reported with

mild intellectual disability, two with occasional seizures, and one with retinitis pigmentosa.
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Genotype-Phenotype Correlations

To date the limited number of affected individuals reported for each related gene complicates

the delineation of genotype-phenotype correlations.

The factors that determine the clinical variability observed in primary CoQ10 deficiency are

unknown. One possibility is that the residual activity of the mutated protein modulates the

phenotype; however, experimental data to evaluate this hypothesis are lacking.

Prevalence

The estimated overall incidence of primary coenzyme Q10 deficiency is less than 1:100,000; no

precise epidemiologic data are available.

People with your genetic profile are likely to not have the predisposition for Coenzyme Q10

deficiency.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Coenzyme Q10 deficiency in your results. Nevertheless, we recommend monitoring your

health in accordance with your country's health recommendations and to check this finding

again as we await the release of the new database from Clinvar.
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X-linked severe combined immunodeficiency

RESULTS

Typical X-linked severe combined immunodeficiency (X-SCID). Affected males appear normal at

birth. As transplacental transfer of maternal serum antibody concentrations decline, infants

with X-SCID are increasingly prone to infection. Most infants come to medical attention

between age three and six months; however, presentation with life-threatening infection prior

to three months is not uncommon. With more than 75% of states participating in newborn

screening for SCID, a common presentation now is an asymptomatic, healthy appearing child.

Delayed diagnosis can lead to features such as failure to thrive, oral/diaper candidiasis, absent

tonsils and lymph nodes, recurrent infections, infections with opportunistic organisms such as

Pneumocystis, and persistence of infections. Additional common features include rashes,

diarrhea, cough and congestion, fevers, pneumonia, sepsis, and other severe bacterial

infections.

Infections that initially appear ordinary such as oral thrush, otitis media, respiratory viral

infections (e.g., RSV, parainfluenza, adenovirus, influenza), and gastrointestinal diseases

resulting in diarrhea may cause concern only when they persist or do not respond to usual

medical management.

Less common features include the following:

Disseminated infections (salmonella, varicella, cytomegalovirus [CMV], Epstein-Barr virus,

herpes simplex virus, BCG, and vaccine strain [live] polio virus)

Transplacental transfer of maternal lymphocytes to the infant prenatally or during parturition

that causes graft-vs-host disease (GVHD) characterized by erythematous skin rashes,

hepatomegaly, and lymphadenopathy

Recurrent bacterial meningitis

In rare cases, neurologic features such as opisthotonus, infantile spasms, and hypsarrhythmia

Atypical X-SCID. Individuals with pathogenic variants that result in production of a small

amount of gene product or a protein with residual activity are less frequently seen. These

individuals may have an atypical disease characterized as T+B+NK– (in contrast to typical X-

SCID, which is designated T–B+NK–). It is critical to perform functional testing when atypical

X-SCID is suspected.
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These individuals may have immune dysregulation and autoimmunity associated with rashes,

splenomegaly, gastrointestinal malabsorption, and/or short stature.

Additionally, rare cases of somatic reversion events resulting in a later-onset combined

immunodeficiency in males inheriting a pathogenic IL2RG allele have been reported.

Genotype-Phenotype Correlations

Most pathogenic variants causing typical X-SCID are functionally null.

Individuals with a missense or other potentially non-loss-of-function variant may have atypical

X-SCID.

Prevalence

The incidence of X-SCID is unknown; it is estimated to be at least 1:50,000-100,000 births.

Individuals from all ethnic groups are affected in equal frequency. Because of population

structure, X-SCID may account for a larger proportion of individuals with all types of SCID in

the United States than in Europe.

Genetically Related (Allelic) Disorders

No phenotypes other than those discussed in this GeneReview are known to be associated

with pathogenic variants in IL2RG.

 

Differential Diagnosis

Severe combined immunodeficiency (SCID) can be classified by the nature of T, B, and NK

lymphocyte numbers and function (Table 3). Presence of each subclass of lymphocytes in most

individuals of each genotype is indicated by (+); absence by (–). Since the implementation of

newborn screening the incidence of each SCID type has become clearer; however, X-SCID

remains one of the most common forms of SCID. The clinical presentation of X-SCID, JAK3-

SCID, and IL7R-SCID is identical. In X-SCID, only males are affected; in JAK3- and IL7R-SCID,

both males and females are affected.

Note: A growing list of rare causes of SCID-like phenotypes include pathogenic variants in the

following additional genes: CD3G, CD8A, CHD7, CIITA, DOCK8, FOXN1, LCK, LIG4, MTHFD1, NBS1,

NHEJ1, ORAI1, PCFT, PGM3, PNP, PRKDC, RFX-B, RFXANK, RFX5, RFXAP, RMRP, STIM1, TBX1,

TTC7A, ZAP70.
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Newborn screening results can show low or absent TRECs and clinically significant T

lymphocytopenia (<1500 T cells/μL) in numerous conditions (adapted from criteria from Puck

[2012]):

Typical SCID. <300 autologous T cells/μL and <10% of normal proliferation to the mitogen PHA

Leaky SCID. 300 to 1500 autologous T cells/μL and impaired but not absent (10%-30% of

normal) proliferation to the mitogen PHA caused by a hypomorphic allele (partial loss of gene

function) in a typical SCID-related gene

Variant SCID. No defect in a known SCID-related gene and 300 to 1500 autologous T cells/μL

with impaired function

Syndromes with variably affected cellular immunity that may be severe, such as DiGeorge

syndrome, CHARGE syndrome, Jacobsen syndrome, RAC2-dominant interfering variant,

DOCK8-deficient hyper IgE syndrome, and cartilage-hair hypoplasia

Transient lymphopenia and abnormal TREC screening associated with prematurity (<37 weeks

adjusted gestational age). Repeat testing is warranted.

Not all T-cell disorders are detected with the TREC test despite the presence of impaired

immune function. For example, individuals with MHC class II deficiency still retain CD8+ T cells

and ZAP70 deficiency presents with very a high CD4/CD8 ratio. These individuals can present

with a SCID-like phenotype.

Other X-linked immunodeficiencies include X-linked agammaglobulinemia, Wiskott-Aldrich

syndrome, X-linked hyper-IgM syndrome, X-linked lymphoproliferative disease, NEMO (X-linked

ectodermal dysplasia with varying immunodeficiency) (see Incontinentia Pigmenti), IPEX

(autoimmunity, polyendocrinopathy, enteropathy), chronic granulomatous disease (CGD), and

properdin deficiency (OMIM 312060).

Human immunodeficiency virus (HIV). Infants with HIV may also have recurrent and

opportunistic infections and failure to thrive. They have evidence of HIV virus by p24 antigen

testing or PCR testing. In contrast to T cells in SCID, T cells in HIV are generally present

although absolute T-cell numbers can be markedly reduced in some individuals.

People with your genetic profile are likely to not have the predisposition for X-linked severe

combined immunodeficiency.
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According to the latest scientific discoveries, there is no documented genetic predisposition

to X-linked severe combined immunodeficiency in your results. Nevertheless, we recommend

monitoring your health in accordance with your country's health recommendations and to

check this finding again as we await the release of the new database from Clinvar.
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Cerebral cavernous malformation

RESULTS

Neurologic findings. In familial CCM, up to 50% of individuals with a heterozygous pathogenic

variant in either KRIT1, CCM2, or PDCD10 are clinically asymptomatic, although at least half of

these individuals have identifiable CCM lesions on head imaging . However, based on CCMs

ascertained on autopsy, approximately 90% of individuals with either sporadic CCM or FCCM

were asymptomatic.

Cerebral cavernous malformation (CCM) has been reported in infants and children, but the

majority of individuals with FCCM present with symptoms between the second and fifth

decades. In one study, 9% of individuals were symptomatic before age ten years, 62%-72%

between ages ten and 40 years, and 19% after age 40 years. A more recent study of affected

individuals found that 20% were younger than age ten years and 33% younger than age 18

years at the time of referral for genetic testing; the age of symptom onset was not cited.

Clinically affected individuals most often present with seizures (40%-70%), focal neurologic

deficits (35%-50%), nonspecific headaches (10%-30%), and cerebral hemorrhage (32%). Five

percent of individuals with intractable temporal lobe epilepsy have CCM, although it is unknown

how many of these individuals have FCCM.

Central nervous system hemorrhages may be intralesional or extend beyond the lesion. In

children, hemorrhage and an aggressive presentation were thought to be more likely than in

adults; however, Al-Holou et al evaluated hemorrhage risk in affected individuals younger than

age 25 years and found that it was similar to the rates in adults. In general, symptom onset in

children with FCCM is earlier than in children with sporadic (i.e., non-genetic) CCM.

Cavernous malformation can lead to death from intracranial hemorrhage or from complications

of surgery particularly when found in the brain stem. Of note, severe hemorrhage from CCM is

less common than hemorrhage from arteriovenous malformations (AVM).

Brain MRI. Either gradient echo (GRE) or susceptibility-weighted imaging (SWI) is the imaging

modality of choice. While larger, complex lesions are visible on routine T1- and T2- weighted

MRI sequences, GRE MRI sequences reveal up to triple the number of lesions and SWI MRI

sequences reveal an additional doubling or tripling. Use of these sensitive imaging techniques

may reveal hundreds of lesions.

Four characteristic types of lesions have been described by MRI and histology (see Table 2).

Dividing CCM into these radiologic and histologic types is clinically useful in predicting

hemorrhage risk.
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The medical significance of small lesions (classified as type 4) seen on MRI (sometimes referred

to as cerebral dot-like cavernomas or black spot lesions) is unclear. For these lesions, a mean

bleeding rate of 0.7% per lesion–year was found over a period of 5.5 years in 18 children with

either an inherited or a de novo heterozygous pathogenic variant in KRIT1 or PDCD10. Of the

ten inidividuals who had hemorrhages, only two were symptomatic.

FCCM is a dynamic disease on neuroimaging studies. Brunereau et al and Labauge et al

determined that new lesions appear at a rate of between 0.2 and 0.4 lesions per patient-year.

In both FCCM and sporadic CCM lesions may change in size and signal characteristics over

time.

It had been assumed that individuals with familial CCM generally have multiple lesions while

individuals who represent simplex cases (i.e., a single occurrence of a CCM in a family) have a

single lesion; however, in a study of 138 individuals (62 symptomatic and 76 asymptomatic) with

a heterozygous KRIT1 pathogenic variant, Denier et al found that 26 (20%) appeared to have

only one lesion when evaluated with T2-weighted MRI sequences. Further examination with

GRE sequence MRI of 12 of the apparently symptom-free individuals revealed multiple lesions in

eight (66%) and a single detectable lesion in four (33%). Additionally, eight of the symptom-

free individuals showed no lesion at all. Thus, approximately 13% of individuals with a

heterozygous KRIT1 pathogenic variant had only one lesion detected when examined with T2-

weighted MRI and about 2% had only one lesion detected when examined with GRE sequence

MRI. Since lesions are more readily identifiable using SWI, the number of clinically asymptomatic

affected individuals is likely to increase as longitudinal studies using SWI are published.

Some studies have identified an increasing number of lesions in families by generation: five to

12 lesions in children and adolescents; 20 lesions in parents; and more than 100 lesions in

grandparents. This is likely related to ascertainment bias; it has not been borne out by

subsequent studies.

Brunereau et al  and Labauge et al determined that in familial CCM 76%-86% of lesions were

supratentorial and 16%-24% infratentorial. Of the infratentorial lesions, almost half occurred in

the brain stem. Brain stem lesions are frequently associated with symptoms.

Spinal cord lesions are considered rare, reportedly occurring in fewer than 5% of affected

individuals. In one large family with a known heterozygous KRIT1 pathogenic variant, spinal

cavernous angiomas, either alone or associated with vertebral hemangiomas, were found in five

of eight individuals studied using spinal MRI. Cohen-Gadol et al found that 40% of persons

presenting with a spinal CM had a similar intracranial lesion (CCM). In this same study 40% of

persons with both spinal and intracranial CMs were simplex cases. Molecular genetic testing

was not done in this study; however, multiplicity of spinal cord cavernous malformations are

strongly suggestive of FCCM.
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Other. Vascular lesions found outside of the central nervous system have been reported in

association with multiple intracranial cavernomas (cavernous malformations) with and without

confirmed heterozygous pathogenic variants in KRIT1, CCM2, or PDCD10.

Vascular skin lesions have been reported in 9% of individuals with a heterozygous pathogenic

variant in KRIT1 and less commonly in individuals with a heterozygous pathogenic variant in

CCM2 or PDCD10.

In the 38 individuals with FCCM and cutaneous vascular malformations reported by Sirvente et

al, the skin lesions were classified as capillary malformations (13); hyperkeratotic cutaneous

capillary venous malformation (15); venous malformations (8); and unclassified (2).

Bluish nodules and other subcutaneous nodules have been described in the venous

malformations.

Some affected individuals have skin lesions removed secondary to bleeding, pain, protrusion,

concern about cosmesis, or concern for malignancy.

Retinal vascular lesions, reported in 5% of affected individuals, may include retinal cavernomas

and (rarely) choroidal hemangiomas.

Liver cavernoma have been reported in two Italian families with a heterozygous pathogenic

variant in CCM2 but have not been confirmed to occur with an increased frequency in

individuals with FCCM compared to individuals in the general population.

Renal angioma has been reported in one affected individual of Italian descent.

Atrial myxoma is rare and has not yet been definitively attributed to FCCM.

Phenotype Correlations by Gene

The clinical course of FCCM varies within and between families; therefore, the following are

generalizations.

KRIT1. Individuals with a heterozygous pathogenic variant in KRIT1 may have a less severe

clinical phenotype than those with a heterozygous pathogenic variant in either CCM2 or

PDCD10.

Up to 50% of persons with FCCM caused by a heterozygous pathogenic variant in KRIT1

ultimately become symptomatic.

Skin lesions may be more common in persons with a heterozygous KRIT1 pathogenic variant.
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CCM2. Individuals with a heterozygous pathogenic variant in CCM2 have fewer brain lesions on

GRE MRI, and the rate of lesion development is slower than in individuals with a heterozygous

pathogenic variant in KRIT1.

PDCD10. Individuals with a heterozygous pathogenic variant in PDCD10 are most likely to

present with hemorrhage and to have symptom onset before age 15 years.

Individuals with pathogenic variants in this gene generally have the most severe clinical

phenotype, including a higher risk of the following:

Lesion burden

Skin lesions

Scoliosis

Brain tumors (meningioma, astrycytoma, acoustic neuroma)

Cognitive disability unrelated to lesion burden or hemorrhage

Penetrance

KRIT1. Among 64 families with 202 individuals who were heterozygous for a KRIT1:

62% were symptomatic;

58% of those who were at least age 50 years had symptoms related to CCM;

45 of 53 symptom-free individuals had lesions on MRI (3 had indications of a type 4 lesion; see

Table 2) and five had no clinical or MRI findings of CCM.

Note: SWI MRI, the most sensitive imaging technique for identifying CCMs, was not performed

in this study.

PDCD10. Penetrance may be decreased in families with a heterozygous pathogenic variant in

PDCD10 compared to families with a heterozygous pathogenic variant in KRIT1. Penetrance

may be specific to the pathogenic variant.

Prevalence

Based on autopsy studies, approximately 0.4%-0.5% of the general population have either

sporadic CCM or FCCM. The fairly common occurrence of asymptomatic vascular lesions in
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individuals with FCCM suggests that the population incidence of FCCM has been routinely

underestimated.

There is a high incidence of FCCM in individuals of Mexican descent who have the pathogenic

p.Gln455Ter variant in KRIT1 – a finding that could be attributable to inheritance from a

common ancestor.

Genetically Related (Allelic) Disorders

No phenotypes other than those discussed in this GeneReview are known to be associated

with pathogenic variants in KRIT1, CCM2, or PDCD10.

Differential Diagnosis

CCMs represent 5%-15% of all cerebral vascular malformations. Other vascular malformations

occurring in the brain that should be distinguishable from CCM by neuroimaging and clinical

manifestations:

Arteriovenous malformations

Venous malformations

Telangiectases

Vascular tumors such as hemangioblastomas (including those seen in Von Hippel-Lindau

syndrome)

Vascular malformations associated with Sturge-Weber syndrome (OMIM 185300) The finding

of developmental venous anomalies (DVA) in association with CCM decreases the likelihood

that an individual has FCCM.

The following acquired conditions may lead to brain imaging findings similar to those seen in

individuals with CCM:

Hypertensive angiopathy

Trauma

Multiple hemorrhagic metastases

Myloid angiopathy (with lacunar stroke)
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Pneumocephalus

Cysticercosis

People with your genetic profile are likely to not have the predisposition for Cerebral

cavernous malformation.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Cerebral cavernous malformation in your results. Nevertheless, we recommend monitoring

your health in accordance with your country's health recommendations and to check this

finding again as we await the release of the new database from Clinvar.
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Hemophilia A
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Hemophilia, which means love (philia) of blood (hemo), manifests with prolonged and excessive

bleeding either spontaneously or after insignificant trauma. Hemophilia encompasses a group

of inherited ailments that alter the body's normal blood coagulation. A hereditary hemorrhagic

disorder resulting from congenital deficit or scarcity of factor VIII, hemophilia A, which is

known as classical hemophilia, manifests as protracted and excessive bleeding either

spontaneously or secondary to trauma. An X-linked, recessive hemorrhagic trait or gene

induces Hemophilia A. Hemophilia A's X-linked trait manifests as a congenital absence or

decrease in plasma clotting Factor VIII, a pro-coagulation cofactor and robust initiator of

thrombin that is essential for the generation of adequate amounts of fibrin to form a platelet-

fibrin plug at sites of endothelial disruption. Female Hemophilia A gene carriers will transmit

the gene to 50% of their male offspring, who will inherit the disorder. Female hemophilia gene

carriers do not manifest symptoms of Hemophilia A but may have lower than usual quantities

of Factor VIII. Male Hemophilia A patients do not transmit hemophilia to male offspring, but

their female offspring will carry the hemophilia gene. Hemophilia A, the most common

hereditary disorder of hemostasis, occurs in one out of 5000 males and accounts for 80% of

hemophilia cases. Hemophilia A occurs in more than 400000 males worldwide, many of whom

remain undiagnosed in the developing world. When the vascular endothelium sustains an injury,

the hemostatic process initiates the coagulation cascade to restore vascular integrity and

prevent further bleeding. Platelet activation occurs at the site of vascular rupture initiating

promulgation of clotting factors and fibrin formation, resulting in a platelet-fibrin plug to

inhibit further bleeding. Factor VIII, the deficit of which causes hemophilia A, provides essential

enhancement of thrombin generation and promulgation of fibrin formation to inhibit further

bleeding. Factor VIII adheres to von Willebrand factor to protect it from proteolytic

degradation. Bleeding in hemophilia results from defective fibrin stabilization secondary to

inadequate fibrin generation, which results in a failure of secondary hemostasis. Insufficient

thrombin in the coagulation cascade results in a deficiency of fibrin. Severe hemophilia often

manifests in the first months of life, whereas mild or moderate hemophilia will present later in

childhood or adolescence often incidentally or following trauma. In two-thirds of cases,

confirmation of the hemophilia diagnosis occurs shortly after the delivery of an affected son

to a mother who carries the susceptible gene. In spontaneous mutation scenarios that occur

in one-third of cases, hemophilia A diagnostic confirmation proceeds after bleeding symptoms

occur spontaneously or after insignificant trauma. Characteristic hemophilia bleeding

symptoms can manifest as spontaneous intracranial bleeding in neonates, excessive

postoperative bleeding after circumcision, atraumatic painful hemarthrosis, inexplicable

bruising when the infant begins crawling or walking, and inordinate musculocutaneous

hemorrhage, either spontaneously or after intramuscular vaccination. Frequent falls or impacts
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from furniture while learning to ambulate can induce extensive soft tissue contusions and

hemorrhage that can mimic the appearance of child abuse in the young hemophiliac.

Hemarthrosis manifests as the most common hemorrhagic symptom in adolescents and adults.

Recurrent hemarthrosis eventually causes erosion of joint cartilage and results in the painful

Charcot joints of hemophilic arthropathy. Intracranial hemorrhage represents the most

immediately life-threatening manifestation of hemophilia A with the potential for chronic

neurological disability and long-term neurological sequelae. Diagnostic evaluation for hemophilia

occurs in the setting of known family history, excessive bleeding out of proportion to the

traumatic injury, or abnormally activated partial thromboplastin time. Normal hemogram and

prothrombin time in the setting of elevated activated partial thromboplastin time heightens

the suspicion of hemophilia and should prompt factor VIII and IX determination. Determining

residual plasma concentration of factor VIII represents the keystone of diagnosis,

classification, and treatment of hemophilia A as therapy and prognosis will vary depending on

factor VIII deficiency. Most hemophilia A patients have a prolonged activated partial

thromboplastin time; however, a normal result does not rule out mild hemophilia. Hemorrhage

severity in hemophilia A correlates scarcity of factor VIII. Factor VIII concentration, expressed

in international units (IU); 1 IU is the concentration of factor VIII in 1 mL of pooled plasma or

percentages of normal pooled plasma with normal levels ranging between 50% to 150%.

Severe Hemophilia A will have no measurable factor VIII, less than 0.01 IU/mL or less than 1%,

and will bleed spontaneously. Moderate or mild hemophilia, 0.02 to 0.05 IU/mL (2% to 5%) or

0.06 IU/mL to 0.40 IU/mL (6% to 40%) respectively, will bleed excessively after relatively

insignificant trauma.

People with your genetic profile are likely to not have the predisposition for Hemophilia A.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Hemophilia A in your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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Hemophilia B in the untreated individual is characterized by immediate or delayed bleeding or

prolonged oozing after injuries, tooth extractions, or surgery or renewed bleeding after initial

bleeding has stopped. Muscle hematomas or intracranial bleeding can occur immediately or up

to four to five days after the original injury. Intermittent oozing may last for days or weeks

after tooth extraction. Prolonged or delayed bleeding or wound hematoma formation after

surgery is common. After circumcision, males with hemophilia B of any severity may have

prolonged oozing, or they may heal normally. In severe hemophilia B, spontaneous joint

bleeding is the most frequent sign.

The age of diagnosis and frequency of bleeding episodes are generally related to the factor IX

clotting activity (see Table 2). In any affected individual, bleeding episodes may be more

frequent in childhood and adolescence than in adulthood. To some extent, this greater

frequency is a function of both physical activity levels and vulnerability during more rapid

growth.

Individuals with severe hemophilia B are usually diagnosed as newborns due to birth- or

neonatal-related procedures or during the first year of life. In untreated toddlers, bleeding

from minor mouth injuries and large "goose eggs" from minor head bumps are common; these

are the most frequent presenting symptoms of severe hemophilia B. Intracranial bleeding may

also result from head injuries. The untreated child almost always has subcutaneous hematomas;

some have been referred for evaluation of possible non-accidental trauma.

As the child grows and becomes more active, spontaneous joint bleeds occur with increasing

frequency unless the child is on a prophylactic treatment program. Spontaneous joint bleeds

or deep-muscle hematomas initially cause pain or limping before swelling appears. Children and

young adults with severe hemophilia B who are not treated have an average of two to five

spontaneous bleeding episodes each month. Joints are the most common sites of

spontaneous bleeding; other sites include the muscles, kidneys, gastrointestinal tract, brain,

and nose. Without prophylactic treatment, individuals with hemophilia B have prolonged

bleeding or excessive pain and swelling from minor injuries, surgery, and tooth extractions.

Individuals with moderate hemophilia B seldom have spontaneous bleeding but bleeding

episodes may be precipitated by relatively minor trauma. Without pretreatment (as for elective

invasive procedures) they do have prolonged or delayed oozing after relatively minor trauma

and are usually diagnosed before age five to six years. The frequency of bleeding episodes
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requiring treatment with factor IX concentrates varies from once a month to once a year.

Signs and symptoms of bleeding are otherwise similar to those found in severe hemophilia B.

Individuals with mild hemophilia B do not have spontaneous bleeding. However, without

treatment, abnormal bleeding occurs with surgery, tooth extractions, and major injuries. The

frequency of bleeding may vary from once a year to once every ten years. Individuals with mild

hemophilia B are often not diagnosed until later in life when they undergo surgery or tooth

extraction or experience major trauma.

Heterozygous females with a factor IX clotting activity level lower than 40% are at risk for

bleeding that is usually comparable to that seen in males with mild hemophilia. However, more

subtle abnormal bleeding may occur with baseline factor IX clotting activity levels between

30% and 60%.

Complications of untreated bleeding. The leading cause of death related to bleeding is

intracranial hemorrhage. The major cause of disability from bleeding is chronic joint disease.

Currently available treatment with clotting factor concentrates is normalizing life expectancy

and reducing chronic joint disease for children and adults with hemophilia B. Prior to the

availability of such treatment, the median life expectancy for individuals with severe hemophilia

B was 11 years (the current life expectancy for affected individuals in several developing

countries). Excluding death from HIV, life expectancy for those severely affected individuals

receiving adequate treatment was 63 years in 2000, having been greatly improved with factor

replacement therapy.

Other. Since the late1960s, the mainstay of treatment of bleeding episodes has been factor IX

concentrates that initially were derived solely from donor plasma. By the late 1970s, more

purified preparations became available, reducing the risk for thrombogenicity. Viral inactivation

methods and donor screening of plasmas were introduced by 1990 and a recombinant factor

IX concentrate became available shortly thereafter . A second recombinant factor IX

concentrate was FDA licensed in 2013. Two long-acting modified recombinant factor IX

concentrates are now FDA approved, extending the factor IX half-life three- to fivefold

compared to unmodified products. HIV transmission from concentrates occurred between

1979 and 1985. Approximately half of these individuals died of AIDS prior to the advent of

effective HIV therapy.

Hepatitis B transmission from earlier plasma-derived concentrates was eliminated with donor

screening and then vaccination introduced in the 1970s. Most individuals exposed to plasma-

derived concentrates prior to the late 1980s became chronic carriers of the hepatitis C virus.

Viral inactivation methods implemented in concentrate preparation and donor screening

assays developed by 1990 have essentially eliminated hepatitis C transmission from plasma-

derived concentrates.
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Alloimmune inhibitors occur much less frequently than in hemophilia A. Approximately 2% of

individuals with severe hemophilia B develop alloimmune inhibitors to factor IX. These

individuals usually have partial- or whole-gene deletions or certain nonsense variants (see

Genotype-Phenotype Correlations and Table A, Locus-Specific Databases). At times, the onset

of an alloimmune response has been associated with anaphylaxis to transfused factor IX or

development of nephrotic syndrome.

Genotype-Phenotype Correlations

Disease severity

Large deletions, nonsense variants, and most frameshift variants cause severe disease.

Missense variants can cause severe, moderate, or mild disease depending on their location and

the specific substitutions involved.

Alloimmune inhibitors

Alloimmune inhibitors occur with the greatest frequency (40%-60%) in individuals with large

partial (>50-bp) deletions, whole-gene deletions or early termination (<100 predicted amino

acids) variants.

Missense variants are rarely associated with inhibitors.

Unlike hemophilia A, severe hemophilia B is often caused by a missense variant and several of

these are associated with normal cross-reacting material (factor IX antigen) levels (see Table A,

Locus-Specific Databases).

Uncommon variants within the carboxylase-binding domain of the propeptide cause increased

sensitivity to warfarin anticoagulation in individuals without any baseline bleeding tendency..

In hemophilia B Leyden, more than 20 different causative variants in the proximal F9 promoter

region have been described; the severity of disease decreases after puberty; mild disease

disappears and severe disease becomes mild, depending on the specific pathogenic variant.

Penetrance

All males with an F9 pathogenic variant are affected and will have hemophilia B of

approximately the same severity as all other affected males in the family; however, other

genetic and environmental effects may modify the clinical severity to some extent.
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Approximately 30% of females with one F9 pathogenic variant and one normal allele have a

factor IX clotting activity lower than 40% and a bleeding disorder; mild bleeding can occur in

carriers with low-normal factor IX activities.

Prevalence

The birth prevalence of hemophilia B is approximately one in 30,000 live male births worldwide.

Hemophilia B is about one fifth as prevalent as hemophilia A.

The birth prevalence is the same in all countries and all races, presumably because of the high

spontaneous mutation rate of F9 and its presence on the X chromosome.

Genetically Related (Allelic) Disorders

Certain missense variants within the propeptide portion of factor IX enhance sensitivity to

warfarin by altering the binding of a gamma-carboxylase responsible for post-translational Gla

residue formation.

The variant p.Arg384Leu, a missense gain-of-function change associated with markedly

elevated circulating levels of factor IX and venous thrombosis at a young age, has been

described in one family [Simioni et al 2009]. This amino acid change has been incorporated into

factor IX constructs currently being used in gene therapy clinical trials.

 

Differential Diagnosis

Increased bleeding during or immediately after major trauma, after a tonsillectomy, or for a few

hours following tooth extraction may not be suggestive of a bleeding disorder. In contrast,

prolonged or intermittent oozing that lasts several days following tooth extraction or mouth

injury, renewed bleeding or increased pain and swelling several days after an injury, or

development of a wound hematoma several days after surgery almost always indicates a

coagulation problem. A detailed history of bleeding episodes can help determine if the

individual has a lifelong, inherited bleeding disorder or an acquired (often transient) bleeding

disorder. An older individual with severe or moderate hemophilia B may have joint deformities

and muscle contractures. Large bruises and subcutaneous hematomas for which no trauma can

be identified may be present, but individuals with a mild bleeding disorder usually have no

outward signs except during an acute bleeding episode. Petechial hemorrhages indicate severe

thrombocytopenia and are not a feature of hemophilia B.

Bleeding disorders with a low factor IX clotting activity:
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Combined vitamin K-dependent factor deficiency (OMIM 277450) is associated with deficiency

of prothrombin, factors VII, IX, and X, and proteins C and S. It is very rare, usually presenting

in childhood with severe bleeding. Coagulation laboratory analysis shows a markedly elevated

PT and activated partial thromboplastin time (aPTT). The elevated PT, multiple coagulation

factor deficiencies, and autosomal recessive inheritance would differentiate this from

hemophilia B. Pathogenic variants in GGCX and VKORC1 are causative.

Common acquired deficiencies of vitamin K-dependent factors occur in individuals receiving

warfarin treatment or those with liver disease. Vitamin K deficiency usually presents in the

setting of other illnesses, although it may be solely nutritional. Warfarin therapy is by history.

Clinical manifestations of liver disease are usually present when coagulation factors are

decreased. These diagnoses can be distinguished from hemophilia B by a PT that is prolonged

greater than the prolongation of the aPTT (versus an isolated prolonged aPTT in hemophilia B)

and multiple coagulation factor deficiencies.

Bleeding disorders with normal factor IX clotting activity:

Hemophilia A is clinically indistinguishable from hemophilia B. Diagnosis is based on a factor VIII

clotting activity level lower than 40% in the presence of a normal von Willebrand factor (VWF)

level. Pathogenic variants in F8 are causative. Inheritance is X-linked.

von Willebrand disease (VWD)

Type 1 VWD is characterized by a partial quantitative deficiency of von Willebrand factor (low

VWF antigen, low factor VIII clotting activity, and low VWF activity). Mucous membrane bleeding

including heavy menstrual bleeding and prolonged oozing after surgery or tooth extractions

are the predominant symptoms. Individuals with hemophilia B have a normal VWF level and a

normal factor VIII activity.

Type 2A and Type 2B VWD are characterized by a qualitative deficiency of VWF, with a decrease

of the high molecular-weight multimers. Measures of VWF platelet or collagen binding activity

are decreased, while VWF antigen and factor VIII clotting activity may be low-normal to mildly

decreased. Type 2A VWD is caused by pathogenic variants resulting in abnormal multimer

formation or stability. Type 2B VWD is caused by a gain of function in platelet binding and is

often accompanied by thrombocytopenia. Molecular genetic testing can aid in diagnosis. Type

2A and 2B VWD are typically inherited in an autosomal dominant manner.

Type 2M VWD is also characterized by a qualitative deficiency of VWF with a similar decrease in

function as seen in type 2A; however, it is associated with a normal multimer pattern. Molecular

genetic testing can aid in the diagnosis. Inheritance is autosomal dominant.
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Type 2N VWD is an uncommon clinical variant resulting from one of several missense variants

in the amino terminus of the circulating VWF protein, resulting in defective binding of factor

VIII to VWF. VWF platelet binding is completely normal. Clinically and biochemically, type 2N VWD

is indistinguishable from mild hemophilia A; however, mild hemophilia A can be distinguished

from type 2N VWD by molecular genetic testing of F8 and molecular genetic testing of VWF.

Inheritance is autosomal recessive.

Type 3 VWD is characterized by a complete or near-complete quantitative deficiency of VWF.

Affected individuals experience frequent episodes of mucous membrane bleeding and joint and

muscle bleeding similar to that seen in individuals with hemophilia A. The VWF level is often

lower than 1% and the factor VIII clotting activity level is commonly 2%-8%. Inheritance is

autosomal recessive. Heterozygous parents may have type 1 VWD but more often are

asymptomatic.

Factor XI deficiency (OMIM 612416) is caused by mutation of F11. Heterozygotes have a factor

XI coagulant activity of 25% to 75% of normal while homozygotes have activity of less than

1% to 15%. Two pathogenic variants are common among individuals of Ashkenazi Jewish

descent. Both compound heterozygotes and homozygotes may exhibit bleeding similar to that

seen in mild or moderate hemophilia B. A specific factor XI clotting assay establishes the

diagnosis.

Factor XII (OMIM 234000), prekallikrein (OMIM 612423), or high molecular-weight kininogen

deficiencies (OMIM 228960) do not cause clinical bleeding but can cause a long aPTT.

Prothrombin (factor II) (OMIM 613679), factor V (OMIM 227400), factor X (OMIM 227600), and

factor VII (OMIM 227500) deficiencies are rare bleeding disorders inherited in an autosomal

recessive manner. Individuals may display easy bruising and hematoma formation, epistaxis,

heavy menstrual bleeding, and bleeding after trauma and surgery. Hemarthroses are

uncommon. Spontaneous intracranial bleeding can occur. Factor VII deficiency should be

suspected if the PT is prolonged and aPTT is normal. Individuals with deficiency of factors II, V,

or X usually have prolonged PT and aPTT, but specific coagulation factor assays establish the

diagnosis.

Inherited fibrinogen disorders include complete (afibrinogenemia) or partial

(hypofibrinogenemia) fibrinogen deficiency. Afibrinogenemia (OMIM 202400) is a rare disorder

inherited in an autosomal recessive manner with manifestations similar to hemophilia B except

that bleeding from minor cuts is prolonged because of the lack of fibrinogen to support

platelet aggregation. Hypofibrinogenemia (OMIM 616004) can be inherited either in an

autosomal dominant or autosomal recessive manner. In dysfibrinogenemia (OMIM 616004)

there is discordance between the functional and antigenic level, with the latter usually in the

normal range. Dysfibrinogenemia is inherited in an autosomal dominant manner. Individuals with
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hypofibrinogenemia or dysfibrinogenemia have mild-to-moderate bleeding symptoms or may

be asymptomatic; rare individuals with dysfibrinogenemia are at risk for thrombosis. For all

fibrinogen disorders, the thrombin and reptilase times are almost always prolonged and

functional measurements of fibrinogen decreased.

Factor XIII deficiency (OMIM 613225, 613235) is a rare autosomal recessive disorder. Umbilical

stump bleeding occurs in more than 80% of individuals. Intracranial bleeding that occurs

spontaneously or following minor trauma is seen in 30% of individuals. Subcutaneous

hematomas, muscle hematomas, defective wound healing, and recurrent spontaneous abortion

are also seen. Joint bleeding is rare. All coagulation screening tests are normal; a screening

test for clot solubility or a specific assay for factor XIII (FXIII) activity can confirm the

diagnosis.

Platelet function disorders including Bernard-Soulier syndrome (OMIM 231200), Glanzmann

thrombasthenia (OMIM 273800), and storage pool and nonspecific secretory defects.

Individuals with platelet function disorders have skin and mucous membrane bleeding,

recurring epistaxis, gastrointestinal bleeding, heavy menstrual bleeding, and excessive bleeding

during or immediately after trauma and surgery. Joint, muscle, and intracranial bleeding is rare.

Diagnosis is made using platelet aggregation assays, flow cytometry, and platelet electron

microscopy.

People with your genetic profile are likely to not have the predisposition for Hemophilia B.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Hemophilia B in your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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Familial hypertriglyceridemia

RESULTS

Familial hypertriglyceridemia (type IV familial dyslipidemia) is a disorder characterized by the
overproduction of very-low-density lipoproteins (VLDL) from the liver. As a result, the patient will have an
excessive number of triglycerides and VLDL on the lipid profile. This disorder typically follows an
autosomal dominant inheritance pattern. Clinically, familial hypertriglyceridemia presents in patients with
mild to moderate elevations in lab triglyceride concentration. Familial hypertriglyceridemia is typically
accompanied by other co-morbidities: obesity, hyperglycemia, and hypertension. Patients with this
disorder are often heterozygous for inactivating mutations of the lipoprotein lipase (LPL) gene. While this
mutation can alone raise triglyceride levels significantly, the combination of other medications or
pathology can further increase serum triglyceride levels to pathologic levels. Significant increases in
triglycerides levels can lead to the development of clinical signs and acute pancreatitis.
When discussing familial hypertriglyceridemia, it is pertinent to discuss Fredrickson-Levy and Lee’s (FLL)
phenotypes. The described phenotypes include types I, IIa, IIb, III, IV, and V. Type IV familial dyslipidemia
is considered familial hypertriglyceridemia and can be distinguished from other types based on the
patient’s lipid profile. Typically familial hypertriglyceridemia is differentiated with significantly high
triglycerides and low HDL-C levels in comparison to others in the FLL characterization. However, the
influence of comorbid conditions that often accompany the pathology can skew a patient’s lipid profile.
While familial hypertriglyceridemia is commonly associated with an autosomal dominant inheritance, it is
essential to note that most cases have a polygenic inheritance, separating this disorder from classic
Mendelian inheritance. A common mutation implicated in the development of familial hypertriglyceridemia
is a heterozygous inactivating mutation of the LPL gene. Inactivation of this gene creates an inability to
hydrolyze the triglycerides within the VLDL core. This creates an overall build-up of triglycerides and VLDL,
contributing to pathology. Insulin is also a potent activator of LPL in adipose tissue. Therefore, insulin
resistance can decrease LPL activity and ultimately contribute more to hypertriglyceridemia, helping push
the amount to a pathologic level. Beyond the classic understanding, hypertriglyceridemia can otherwise be
directly linked to several different loci allowing for additional pathologic changes to other lipid levels.
Familial hypertriglyceridemia may follow an autosomal dominant monogenic inheritance. The frequency of
heterozygous carriers of various pathologic mutations in the LPL gene range from 0.06% to 20% while
noting different mutations carry different degrees of pathology. As discussed before, lipoprotein lipase is
a potent metabolizer of triglycerides within VLDL. Mutations in this functionality will create an increase
concentration of VLDL molecules and subsequently, triglycerides. This baseline elevation of triglyceride
levels begins the cascade into other pathology.
 
Ultimately, the primary pathogenesis of pancreatitis must be understood as this is the most common
effect of hypertriglyceridemia in the acute setting. Pancreatitis is a result of premature activation of
pancreatic exocrine enzymes. Cleavage to active trypsin is important in the digestion of food boluses in
the duodenum. However, premature activation within pancreatic tissue induces the digestion of local
tissue and the initial presentation. In addition, local digestion and resolution disrupt pancreatic
microvascular tissue causing an ischemia-reperfusion event at the pancreatic level.[9] Various secondary
causes create their cascade to this primary scenario.
 
The most common complication and precaution from hypertriglyceridemia is acute pancreatitis. The
metabolism of triglycerides to free fatty acids (FFA) serves to trigger acute pancreatitis. Lipase, secreted
from the pancreas, is responsible for metabolizing triglycerides to FFA. Lipotoxicity severity is dependent
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on both the direct response from the lipid metabolism, in addition to overall systemic inflammation levels.
[10] Certain free fatty acids can induce tumor necrosis factor-alpha (TNF-a) production causing
downstream proinflammatory cascades and increased severity of acute episodes. Local production of
TNF-a is pertinent in the migration of white blood cells. Furthermore, FFA can directly stimulate
inflammatory processes through vacuolization of mitochondria and release of contents. This can be
evident from inhibition of mitochondrial complex I and V decreasing ATP production, inducing cell death.
 
Patient BMI can directly correlate to increased severity of acute pancreatitis episodes. Increased
accumulation of intrapancreatic fat has been directly correlated with severe episodes of acute
pancreatitis. Intrapancreatic fat becomes seeding areas for the increased development of acinar necrosis
evident by macrophage infiltration. Additionally, increased calcium deposition is a prominent sign of
necrosis in fat tissue due to saponification. This is relevant due to the common co-morbidities associated
with familial hypertriglyceridemia discussed previously.
A patient with familial hypertriglyceridemia will not typically have symptoms. However, when exacerbating
the disease through another stressor or in exceptional cases, the presentation could be more prominent.
In hereditary lipid disorders, a patient may present with the variants of cutaneous xanthoma. A xanthoma
is a collection of macrophages that are “lipid-laden.” These macrophages have accumulated excessive
amounts of free lipids and become coined “foam cells.” More commonly, the eruptive xanthoma variant
can be indicative of hypertriglyceridemia. However, it should be noted that triglyceride levels necessary to
present with these lesions are well above the typical blood levels of familial hypertriglyceridemia patients.
The formation of eruptive xanthomas are commonly less than 5 mm and in a crop formation on the
extensor surfaces.

People with your genetic profile are likely to not have the predisposition for Familial

hypertriglyceridemia.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Familial hypertriglyceridemia in your results. Nevertheless, we recommend monitoring your

health in accordance with your country's health recommendations and to check this finding

again as we await the release of the new database from Clinvar.
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Multiple endocrine neoplasia Type 1

RESULTS

Multiple endocrine neoplasia type 1 (MEN1) is a rare endocrine tumor syndrome with high

penetrance. It primarily causes neoplasia of parathyroid glands, anterior pituitary gland, and

the neuroendocrine tissue of gastro-entero-pancreatic tissue.

 Hyperparathyroidism is most common and occurs in 90% of cases; pancreatic neuroendocrine

tumor occurs in 60% and pituitary adenoma in 40% cases.

 It is also known as Wermer syndrome.

The MEN1 patient may also develop other endocrine and non-endocrine tumors like carcinoid

tumors of the thymus, bronchus, or stomach, adrenocortical tumor, cutaneous tumors, central

nervous system (CNS)  tumors, leiomyoma, lipoma, collagenoma, and angiofibroma.

 MEN1 gene testing in an index case can confirm the diagnosis and allow early detection of

asymptomatic mutation carriers, years before an MEN1-associated tumor can be detected.

However, around 20% of MEN1 kindred have no mutation in the MEN1 gene.

 Unfortunately, there is no genotypic-phenotypic correlation in MEN1, leading to different

manifestations, even among family members, but nonsense and splicing mutations are

associated with more aggressive neuroendocrine tumors.

Germline inactivating mutations of the MEN1 gene on chromosome 11 cause MEN1 syndrome.

MEN1 syndrome is an autosomal dominant syndrome that occurs in around 90% of cases

usually inherited from the affected parent or because of a de novo mutation in about 10% of

cases.

 Marini et al. published an analysis of germline MEN1 mutations in 410 patients and found 99

different mutations, 41 frameshift, 26 missense, 13 nonsense, 11 splicing site mutations, 4 in-

frame small deletions, and 4 large intragenic deletions spanning over 1 exon. They also found

that gastro-entero-pancreatic tumors were more common in patients with nonsense

mutations and thoracic neuroendocrine tumors were more common in individuals bearing a

splice mutation.[3]

 About 20% of MEN1 kindreds lack any detectable mutation in the MEN1 gene; thus, clinical

diagnostic criteria remain essential in the diagnosis of this syndrome.
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 Germline mutation of CDKN1B has been found to cause pituitary adenomas, parathyroid

adenomas, and pancreatic neuroendocrine tumors. Therefore, it is possible that mutations in

this gene could account for MEN1 syndromes without MEN1 gene mutation.

Diagnosis of MEN1 is established if the  index case has at least 2 of the primary manifestations

of MEN1 (tumor of parathyroid glands, anterior pituitary gland and neuroendocrine tissue of

gastro-entero-pancreatic tissue) or at least one MEN1-related tumor and a first-degree

relative with confirmed MEN1 (positive MEN1 gene mutation) or the index case has the

pathologic mutation in the MEN1 gene.

 MEN1 syndrome is rare with an incidence of 0.25% and estimated prevalence between 0.02 to

0.2 per thousand. The disorder affects all age groups and has been reported in children as

young as 5 years.

 Clinical and biochemical manifestations develop in over 94% of the patients by the fifth

decade.

 MEN1 has been shown to affect men and women equally,  in the study by Gaudet et al  of 734

MEN1 patients there was a slight female preponderance (57.8%). The prevalence of pancreatic

tumors was higher in men because of gastrinomas. The prevalence of pituitary tumors was

slightly higher in women, and thymic tumors were exclusively found in men.

 Cushing disease may be the first presentation in children with MEN1 as reported by Makri et

al. in their retrospective chart review of 238 patients admitted at National Institute of Health

(NIH) for evaluation of hypercortisolemia. Out of these, 6 patients had MEN1; 5 cases were

familial; one case was sporadic.

Evaluation of hyperparathyroidism involves measurement of serum calcium and PTH. The PTH

level may be minimally elevated or in a high-normal range which can lead to a delay in making

the diagnosis. 

 Imaging modalities like parathyroid USG and sestamibi scan are of limited value due to diffuse

hyperplasia involving many glands in MEN1 patients.

 Evaluation of gastro-entero-pancreatic tumors involves measurement of gastrin, glucagon,

insulin, proinsulin, C-peptide, chromogranin A, pancreatic polypeptide, and vasoactive intestinal

peptide (VIP).

 Different modalities like transabdominal ultrasound, CT, MRI, octreoscan, and 68Ga-DOTATOC

PET imaging are used for evaluation of gastro-entero-pancreatic tumors.
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 Endoscopic ultrasound has been found to be the most sensitive single modality to detect

pancreatico-duodenal tumors. Multiple studies have reported significant superiority of EUS as

compare to CT scan and somatostatin-receptor scintigraphy.

 Evaluation of pituitary gland tumors includes measurement of pituitary hormones including

prolactin, growth hormone, IGF-1, follicle-stimulating hormone (FSH), luteinizing hormone,

adrenocorticotropic hormone (ACTH), TSH, T4, and cortisol.[7] These tumors most commonly

secrete the hormone prolactin, followed by growth hormone. Serial basal PRL levels greater

than 200 ng/ml confirm a prolactinoma and elevated IFG-1 levels with the failure of GH to

suppress during an oral GTT confirm a GH secreting adenoma. Non-secreting pituitary tumors

can cause hypopituitarism by compression of the pituitary gland. MRI of the pituitary gland

with contrast is the best diagnostic imaging. Thin cuts through pituitary gland should be done

to avoid missing small tumors. Pituitary MRI is also used to evaluate the effectiveness of

treatment during follow up of pituitary tumors.

People with your genetic profile are likely to not have the predisposition for Multiple endocrine

neoplasia Type 1.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Multiple endocrine neoplasia Type 1 in your results. Nevertheless, we recommend monitoring

your health in accordance with your country's health recommendations and to check this

finding again as we await the release of the new database from Clinvar.



DANTE LABS™ TEST RESULTS

KIT ID:   GFX0238784

Dante Labs | {{advanced_health_and_wellness}} v1.0.94 | v4.2.2
Run: 1

Kit ID: GFX0238784
Lot: 15:30:22
Batch: 2020-07-20

Page 228

Multiple endocrine neoplasia Type 2

RESULTS

Multiple endocrine neoplasia type 2 (MEN2), also known as Sipple syndrome, is a group of rare

familial cancer syndromes involving multiple endocrine organs, most commonly thyroid, adrenal

glands, and parathyroid. MEN2 was first described by Sipple in 1961 when he noticed a high

association of bilateral pheochromocytomas with medullary thyroid cancer (MTC). Later,

various other tissue and organ involvement was reported in areas that are not classically

considered endocrine tissues like gut or skin. MEN2 is an autosomal dominant condition with

very high penetrance and variable expressivity. Although MEN2 is rare, recognition is very

important both for patient and family member evaluation and treatment.

MEN2 is further classified into two subcategories: MEN2A and MEN2B. Both types involve the

thyroid and adrenal glands, but MEN2A also causes primary hyperparathyroidism (20 % to

30%). MEN2A is further categorized into the following four subtypes:

Classical MEN2A

MEN2A with cutaneous lichen amyloidosis (CLA)[1]

MEN2A with Hirschsprung disease (HD)

Familial medullary thyroid cancer (FMTC)

In both MEN2A and MEN2B, there is an occurrence of multicentric tumor formation in all

organs where RET proto-oncogene is expressed.

The rearranged during transfection (RET) protein is a receptor tyrosine kinase that is localized

to chromosome 10q11.2. It appears to transduce growth and differentiate signals in several

tissues, particularly those arising from neural crest cells. Some cytogenetic mutations have

been reported; these may involve intracellular and extracellular domains of the RET protein

signaling pathway. The germline RET mutations in MEN2 result in a gain of function of this

tyrosine kinase receptor. This is different from many other inherited predispositions to
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neoplasia that are due to heritable "loss-of-function" mutations that inactivate tumor

suppressor proteins.

Structure of RET Proto-Oncogene and Associated Mutations

This RET tyrosine kinase protein consists of an extracellular part with a ligand-binding domain,

a cadherin (calcium-dependent cell adhesion)-like domain, and a cysteine-rich domain close to

the cell membrane. It has a single transmembrane domain and an intracellular part with two

tyrosine kinase subdomains, TK1 and TK2. RET activation occurs by the binding of one of its

four ligands, glial cell line-derived neurotrophic factor (GDNF), neurturin (TNT), artemin, or

persephin. Interaction of these molecules results in dimerization of RET, cross-

autophosphorylation, and subsequent phosphorylation of intracellular substrates. The number

of different mutations causes MEN2A. The majority of the mutations in MEN2A variants occur

in the cysteine-rich region of RET protein's extracellular domain (coded by the genes in exon10

and 11), while mutations in the intracellular TK2 domain cause MEN2B-associated tumors. A

single 918 Met to Thr mutation (M918T) in exon 16 is responsible for over 95% of cases of

MEN2B. Their are other less common mutations associated with both MEN2A and MEN2B

divided into high-risk, moderate-risk and low-risk categories. Identification of these specific

mutations is very important as it significantly impacts screening, diagnosis, and treatment, for

example, the M918T mutation in exon 16 is considered a high-risk mutation for MEN2B cases

and needs aggressive screening and prophylactic treatment to decrease morbidity and

mortality.

The prevalence of all MEN2 worldwide is 1 in 35,000, while in the United States, it is 1 in

30,000 to 50,000. The epidemiology of MEN2B is unknown. The prevalence of MEN2B is

estimated to be between 1 in 600,000 to 1 in 4 million.

MEN2A syndrome affects 60% to 90% of MEN2 families while MEN2B affects only 5% of MEN2

families. All of these conditions are due to one of the several RET proto-oncogene mutations

which play an important role in the growth and differentiation of the structures mostly

evolved from neural crest cells. Following are the most commonly involved structures. 

Thyroid Gland

Medullar thyroid cancer (MTC) is the most common manifestation of MEN2A and MEN2B with

100% penetrance and usually the first manifestation in MEN2 patients. MTC is a

neuroendocrine tumor of the thyroid gland caused by the hyperplasia of calcitonin-producing

parafollicular C-cells, the only cells in the thyroid gland derived from neural crest cells.[5]

Almost 100% of patients with MEN2A and MEN2B develop MTC, particularly early in life, with

the highest incidence in the third decade, while 25% of MTC cases have RET proto-oncogene
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mutation. MTC most commonly presents with a solitary thyroid nodule and/or cervical

lymphadenopathy.

Adrenal Glands

Pheochromocytoma, a typically benign adrenal medullary tumor (usually bilateral and

multicentric), occurs in 40% to 50% of patients with MEN2A or MEN2B; the frequency and

penetration highly depend on the specific type of mutation. The adrenal medulla is also a

derivative of neural crest cells. Usually, it is identified as a part of the screening process in the

patients with known or suspected MEN2. One must always take care of bilateral or extra-renal

pheochromocytoma. Although it is rare for pheochromocytoma to appear before MTC, it can

be the initial manifestation of MEN2 with the classic symptoms of pheochromocytoma such as

paroxysmal attacks of a headache, anxiety, diaphoresis, and palpitations. The mean age of

presentation is 25 to 32 years, and it may appear as early as 8 to 12 years of age.

Parathyroid Glands

Primary hyperparathyroidism is present is 10% to 25% of patients with MEN 2A, while it is not

associated with MEN 2B. The condition is usually mild and asymptomatic.

Skin

Cutaneous lichen amyloidosis (CLA) also termed lichen planus amyloidosis (LPA), is a rare skin

condition that is associated with MEN2A. It is thought to be a primary neuropathy and

presents with pruritic, pigmented, scaly papules usually in extensor surfaces of extremities and

interscapular region. Histology has shown amyloid deposition.

Digestive Tract

Hirschsprung disease (HD), also known as chronic aganglionic megacolon, also is associated

with MEN2A. It is characterized by the absence of autonomic ganglion cells within the

parasympathetic chain of the sigmoid colon, resulting in peristalsis, chronic obstruction, and

megacolon.

Musculoskeletal

Marfanoid habitus, kyphoscoliosis/lordosis, joint laxity, mucosal neuromas typically at lips and

tongue, and intestinal ganglioneuromas are conditions exclusively associated with the MEN2B

syndrome.
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Patients with classic clinical manifestations of MEN2 are evaluated for two main reasons:

To screen for other associated common tumors to decrease overall morbidity and mortality

To screen for genetic mutation so that other family members should be tested and provided

adequate prophylactic medical and surgical care such as prophylactic thyroidectomy

As the most common presentation of both MEN2A and MEN2B is MTC, any patient presenting

with a cold, solitary nodule and cervical lymphadenopathy must be evaluated further for the

possibility of MTC. The clinical presentation of sporadic MTC is the same as genetic MTC

except the latter appears early in life. For this reason, the patient should be biopsied by fine-

needle aspiration (FNA) to identify MTC and genotyping should be done for underlying

potential RET mutations in the patient as well as first-degree family members.

In an asymptomatic patient identified with high serum calcitonin level or genetic testing

(tested for positive family history), MTC is often identified in a preneoplastic state such as

neoplastic C-cell hyperplasia. The presence of C-cell hyperplasia is defined based upon

microscopy criteria: an increased number of diffusely scattered C-cells (greater than or equal

to 7 per thyroid follicle), distribution of C-cells beyond the normal anatomical location, or the

follicles completely surrounded by C-cells. Neoplastic C-cell hyperplasia is differentiated from

reactive or secondary C-cell hyperplasia as the nests of C cells appear to extend beyond the

basement membrane to infiltrate and destroy thyroid follicles.

It is less likely for pheochromocytoma to precede MTC in MEN2. Any patient with the

diagnosed pheochromocytoma must be evaluated further for associated tumors by

appropriate biochemical and radiological screening and RET genotyping.

The presence of primary hyperthyroidism alone does not indicate for further testing as their

is less than 20% association with MEN2A and no association with MEN2B.

Genetic Testing

The genetic testing for RET proto-oncogene is employed to diagnose and identify a specific

type of mutation present in an index patient ( the first affected member of the family) such as

high-risk, moderate-risk or low-risk mutations. The type of mutations not only determine the

expressivity and penetrance of the disease but also spares the effort to test for all the

possible mutations in all the family members and determine when to start the screening

process for associated tumors and when to do the prophylactic surgery. For an index patient

with suspected MEN2A, evaluation begins with testing for the most common mutated codons

in exons 10 and 11, and if negative, we move on to look for other common mutations in

descending order. The risk of MTC is low if no germline mutation is found. In this case,

sequencing the entire RET coding region to identify a RET mutation is an option.
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The same is done for the index patient with MEN2B phenotype. The patient is initially tested

for common mutations like a mutation in RET codon M918T in exon 16, and if negative, for the

A883F mutation in exon 15. These two mutations are responsible for more than 95% of cases

of MEN 2B. If no mutations are identified, the entire RET coding region should be sequenced.

Although, it is rare that patients with classic MEN2A and MEN2B phenotype have no

identifiable RET mutation, the presence of at least two of the classical features of MEN2A

(MTC, pheochromocytoma, primary hyperparathyroidism) or the presence of  majority of

clinical features of MEN2B (MTC, pheochromocytoma, mucosal neuromas, Marfanoid habitus,

intestinal ganglioneuromas, myelinated corneal nerves) are enough to make a clinical diagnosis.

Other cases in which genetic testing can be considered: 

First-degree relatives of a patient with proven germline RET mutation

Parents whose infants or young children have the clinical characteristics of MEN 2B

Patients with CLA

Families whose infants or young children have Hirschsprung disease

Only a small blood sample is required for RET genotyping; therefore, it can be performed at or

soon after birth. At the latest, genotyping should be done before time so that prophylactic

thyroidectomy could be performed in the event of a positive result.

Biochemical and Radiological Testing

Once the RET genotyping is positive in index patients or an asymptomatic patient with positive

family history, biochemical and radiological screening for other tumors is started as described

below.

Medullary Thyroid Cancer

Children with certain RET mutations can develop clinically apparent MTC at an early age. The

goal for screening in patients with known RET mutations but without clinically apparent

disease is to perform a prophylactic thyroidectomy before MTC develops or when it is still

confined to the thyroid gland.

For children tested positive for high-risk mutations, monitoring starts at three years of age,

and for children with moderate risk mutations, monitoring starts at five years of age. Testing

includes the following:
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An annual physical examination

Neck ultrasound

Serum calcitonin concentration

Serum calcitonin concentration correlates with the size of the tumor but those with small

tumors or neoplastic C-cell hyperplasia, serum calcitonin levels may be normal, and specific

stimulation tests like calcium or pentagastrin infusion can be used to confirm the diagnosis.

The detection of a serum calcitonin level (basal or stimulated) above the upper limit of normal

is an indication for surgery.

Pheochromocytoma

The risk of developing pheochromocytoma is also variable depending upon genotype. Due to

screening programs, pheochromocytomas may be diagnosed at a young age and before

symptoms are present.

For children in the high-risk categories, annual screening for pheochromocytoma should begin

by age 11 years. For children in the moderate-risk category, annual screening starts at 16 years

of age. Screening tests include plasma fractionated metanephrines or 24-hour urinary

metanephrines and normetanephrine. If biochemical results are positive, the next step is

adrenal imaging with CT or MRI. If initial imaging is unable to identify the unilateral versus

bilateral disease, adrenal venous sampling can be done.

Hyperparathyroidism

Hyperparathyroidism (only associated with MEN2A) is often mild and asymptomatic. The mean

age at diagnosis was 33 years according to one study. Annual biochemical screening starts at

the age of 11 years for high-risk patients and by the age of 16 for moderate risk patients. The

test of choice for screening is serum calcium corrected for albumin levels. If elevated, serum

parathyroid hormone (PTH) is measured, and the diagnosis is established with high or

inappropriately high levels of serum PTH in the presence of hypercalcemia.

People with your genetic profile are likely to not have the predisposition for Multiple endocrine

neoplasia Type 2.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Multiple endocrine neoplasia Type 2 in your results. Nevertheless, we recommend monitoring
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your health in accordance with your country's health recommendations and to check this

finding again as we await the release of the new database from Clinvar.
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Colorectal cancer is the third most common cancer in men and women and the second leading

cause of cancer-related deaths in the United States, with an estimated 134,490 new cases in

2016 and 49,190 deaths. Most colorectal cancers occur sporadically; however, inherited cancer

syndromes or inherited mutations cause approximately 5% to 10% of cases. The most common

hereditary form of hereditary colorectal cancer is Lynch syndrome, also known as Hereditary

Non-Polyposis Colorectal Cancer Syndrome (HNPCC). Identifying patients with Lynch

syndrome is clinically important because the marked increase lifetime risk of colorectal cancer

ranges up to 80% and lifetime risk of endometrial cancer ranges up to 60%. Furthermore,

there is an increased risk for other primary cancers including gastric, ovarian, small bowel,

urothelial (ureter, renal pelvis), biliary tract, pancreatic, brain cancers (glioblastoma), sebaceous

gland adenomas, and keratoacanthomas.

Lynch syndrome results from a germline mutation in one of four mismatch repair (MMR) genes

called MLH1, MSH2, MSH6, and PMS2. Large deletions in a non-mismatch repair gene, called

epithelial cellular adhesion molecule (EPCAM) which silences MSH2 expression, have also been

found to cause Lynch syndrome. Mismatch repair genes are necessary for repairing incorrect

pairing of nucleotide bases during DNA replication. If these “mismatches” are not corrected,

then the resulting copy may not function properly leading to an increased risk for cancer.

Individuals with Lynch syndrome are born with one functional allele (copy) of a specific gene

and one non-functional allele of a specific gene due to an inherited mutation. The risk for

cancer occurs when a mutation is acquired in the functional allele. Of note, on the rare

occasion, an individual is not born with Lynch syndrome but develops a tumor with loss of

both alleles leading somatic loss of the MMR proteins. Screening for Lynch syndrome can be

performed on colorectal and endometrial tumor tissue by immunohistochemical staining (IHC)

for the four mismatch repair proteins (MLH1, MSH2, MSH6 and PMS2) and/or microsatellite

instability testing (MSI).

Lynch syndrome accounts for 2% to 4% of all colorectal cancer cases and approximately 2.5%

of endometrial cancer cases. In fact, one out of 35 colorectal cancers and one out of 50

endometrial cancers is attributable to Lynch syndrome. The mean age at diagnosis of

colorectal cancer in affected patients is 44 to 61 years, while for endometrial cancer mean age

at diagnosis is 48 to 62 years.
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Individuals with Lynch syndrome tend to have fewer than ten adenomatous polyps cumulatively

in their life. Adenomas are commonly seen in patients younger than the age of 40 and

frequently have a villous growth pattern with moderate to high-grade dysplasia. Adenomas in

individuals with Lynch syndrome tend to transform to cancers more rapidly than in individuals

in the general population with adenomas. Both adenomas and colon tumors associated with

Lynch syndrome occur most frequently on the right side of the colon. Tumors are also noted

to have a characteristic phenotype, including poor differentiated medullary-type carcinoma,

mucinous adenocarcinoma, signet-ring cells, and a Crohn-like reaction with infiltrating

lymphocytes.

Screening and subsequent germline mutation testing typically identify patients with Lynch

syndrome. Those at risk for Lynch syndrome may be identified if they have a personal or family

history of malignancy and meet clinical criteria, for example, the Amsterdam II or Revised

Bethesda guidelines (Table 1), for screening. Further, patients with colorectal cancer who are

found to have microsatellite instability in a tumor sample can be diagnosed with Lynch

syndrome if they have a germline mutation in a mismatch repair gene. An individual with Lynch

syndrome is at increased risk of colonic and extracolonic tumors, including endometrial,

ovarian, upper gastrointestinal tract, urothelial, pancreatic, and brain cancers.

Current approaches to screening guidelines for Lynch syndrome are published by the National

Comprehensive Cancer Network. The National Comprehensive Cancer Network recommends

immunohistochemical staining of the mismatch repair proteins in all colorectal cancer tumors

in all patients with colorectal cancer younger than age 70 and those older than age 70

meeting Bethesda criteria and endometrial tumors diagnosed in patients younger than the age

of 50.

The two methods used to screen for Lynch syndrome are immunohistochemical staining and/or

microsatellite instability testing. Concordance is high between these tests, and both have been

found to be highly sensitive and specific; both have a false negative rate of about 5% to 10%.

Immunohistochemical staining is performed on a tumor sample to look for expression of

proteins encoded by mismatch repair genes. If staining for expression of all mismatch repair

proteins is present, a mismatch repair gene mutation is unlikely to be present. This is a normal

result and referred to as mismatch repair-proficient. If staining is negative for expression of

at least one mismatch repair protein, this is referred to as mismatch repair-deficient, and

germline genetic testing should be offered. Of note, if immunohistochemical staining for MLH1

(either alone or with PMS2) is abnormal (not expressed) in colorectal tumor tissue, this should

be followed by testing for BRAF V600E mutation or hypomethylation of the MLH1 promoter

(in blood or normal tissue). If this testing is positive, it suggests a sporadic colorectal cancer
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rather than Lynch syndrome, and if negative germline mutation testing for Lynch syndrome

should follow. For more information, please refer to National Comprehensive Cancer Network

Screening Guidelines for Colorectal Cancer. 

Microsatellite instability is another screening test for Lynch syndrome and is characterized by

variations in length of repetitive DNA sequences known as microsatellites in the human

genome which occur as a result of the loss of mismatch repair activity. Identification of

microsatellite instability technique involves testing for nucleotide markers. If a tumor is found

to have a certain proportion of abnormal microsatellite repeat markers, it is considered to be

microsatellite instability-high. mismatch repair-proficient is generally equivalent to

microsatellite instability-low. The great majority of Lynch syndrome tumors are microsatellite

instability-high; however, this pattern can be observed sporadic colorectal cancers thus

germline testing is recommended for microsatellite instability-high tumors.

Among sporadic colorectal cancers, 10% to 15% exhibit deficiency of at least one mismatch

repair protein and/or are microsatellite instability-high most often as a result of abnormal

methylation of the MLH1 gene promoter and not due to Lynch syndrome. Therefore, screening

with microsatellite instability and/or immunohistochemical staining alone is not adequate to

diagnosed Lynch syndrome and must be followed by germline mutation testing. This is

accomplished by DNA sequencing and large rearrangement analysis. Genetic testing should be

preceded by genetic counseling due to the complexities of test selection. 

Patients identified to have abnormal immunohistochemical staining and/or abnormal

microsatellite instability testing, but in whom germline testing does not reveal a mutation may

be a result of a double somatic mismatch repair gene mutations in the tumor DNA or may still

have undetected Lynch syndrome and management should be based on the personal/family

history.

Clinical Testing Criteria (based on personal and family history)

Assessment for Lynch syndrome begins with taking a thorough family cancer history, which

includes both maternal and paternal relatives and at least three generations made up of first,

second, and third-degree relatives. All cancers should be noted, including the age of diagnosis,

if available. Genetic testing for Lynch syndrome should be considered for patients who meet:

Amsterdan II criteria (Table 1A) 

Revised Bethesda guidelines (Table 1B)

Endometrial cancer diagnosed before age 50

Known Lynch syndrome in the family
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Testing should also be considered in patients with at least 5% risk of Lynch syndrome on

MMRpro, PREMM, or MMRpredict prediction models

Table 1. Amsterdam II Criteria and Revised Bethesda Guidelines

A. Amsterdam II Criteria 

More than three relatives with a Lynch syndrome-related cancer (colorectal, endometrial, small

bowel, ureter or renal pelvis), with one being a first that meet the following criteria:

More than two successive generations affected

One is a first-degree relative of the other two

More than one relative is diagnosed younger than age 50

No evidence of Familial Adenomatous Polyposis (FAP)

B. Revised Bethesda Guidelines

Colorectal cancer diagnosed in a patient younger than age 50

Presence of synchronous or metachronous, colorectal, or other Lynch syndrome-related

tumors*, regardless of age

Colorectal cancer with microsatellite instability-high histology (tumor infiltrating lymphocytes,

Crohn like lymphocytic reaction, mucinous or signet-ring differentiation, or medullary growth

pattern)

Colorectal cancer diagnosed in a patient with one or more first-degree relatives with a Lynch

syndrome-related cancer, with one of the cancers diagnosed before age 50

Colorectal cancer diagnosed in a patient with two or more first- or second-degree relatives

with Lynch syndrome-related cancers* regardless of age

* Lynch syndrome-related cancers include colorectal, endometrial, gastric, ovarian, pancreas,

ureter and renal pelvis, biliary tract, brain (usually glioblastoma as seen in Turcot syndrome),

and small intestinal cancers, as well as sebaceous gland adenomas and keratoacanthoma (as

seen in Muir-Torre syndrome).

Use of Amsterdan and Bethesda criteria to identify patients with Lynch syndrome misses

approximately 50%, whereas about 50% of patients meeting criteria do not have Lynch
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syndrome.

Individuals identified by tumor testing with immunohistochemical staining and/or microsatellite

instability or meeting testing criteria are recommended to consider Lynch syndrome-specific

gene testing or multi-gene testing of affected family members is encouraged; however, when

no affected member is available, testing of unaffected individuals should be considered.

People with your genetic profile are likely to not have the predisposition for Lynch syndrome.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Lynch syndrome in your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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One in 8 women (12.5%) in the United States will develop breast cancer throughout their

lifetime. Certain populations are at an increased risk of developing cancer due to genetic or

hereditary predisposition. Breast cancer genes BRCA1 and BRCA2 are tumor suppressor

genes whose mutations significantly increase the likelihood of developing particular types of

epithelial malignancies, namely breast and ovarian cancer. Genetic or hereditary factors,

including BRCA 1 and 2 mutations, have been found to be responsible for between 5% to 10%

of breast cancer cases overall. Hereditary breast and ovarian cancer syndrome (HBOC) due to

BRCA1 and BRCA2 gene mutation is inherited in an autosomal dominant fashion and makes up

roughly half of the cancer cases related to inherited genetic risk.

The recognition of a genetic predisposition to cancer, knowledge of risk patterns in high-risk

patients, and access to testing have all improved in recent years. Because of this, the ability to

identify patients at risk, screen early, and prevent cancer have gained increased attention. The

management of patients with a proven mutation of the BRCA1 and BRCA2 genes is

individualized and can include increased surveillance, chemoprevention using tamoxifen,

bilateral prophylactic oophorectomy and or bilateral prophylactic mastectomy.

Two common cancers linked to the presence of BRCA1 and BRCA2 include ovarian and breast

cancers.

The incidence of BRCA1 or BRCA2 mutations within the general population is infrequent and

only found in 1 out of every 300 to 800 people. Certain populations exhibit a higher likelihood

of harboring genetic mutation than the general population. These include Ashkenazi Jewish

patients, male patients who develop breast cancer, and patients younger than 30 years old

who develop breast cancer. Founder mutations are particular mutations passed down between

family members descendant from the same genetic lineage. The specific mutations found in

members of Ashkenazi Jewish lineage include 185delAG and 5385insC in the BRCA1 genes and

6174delT in the BRCA2 gene at a rate of 1 in 40.

While the risk for the development of breast cancer is the highest of the epithelial

malignancies (between 40% to 80%), the likelihood of developing other cancers including

ovarian, pancreatic, and prostate is also increased in patients with BRCA1 and BRCA2

mutations.

The normal risk for cancer development in the general population is 12.5% for female breast

cancer, 0.1% for male breast cancer and 1% to 2% for ovarian cancer. The incidence and
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associated risk for cancer development by age 70 for BRCA1 and BRCA2 mutations are listed

below.

BRCA 1 Mutation

Responsible for approximately 35% of hereditary breast cancer

Increased risk of developing breast cancer by age 70 to 44% to 78%

Increased risk of developing ovarian cancer by age 70 to 18% to 54%

Increased risk of developing male breast cancer by age 70 to 0.22 to 2.8%

BRCA 2 Mutation     

Responsible for approximately 25% of hereditary breast cancer

Increased risk of developing breast cancer by age 70 to 31% to 56%

Increased risk of developing ovarian cancer by age 70 to 2.4% to 19%

Increased risk of developing male breast cancer by age 70 to 3.2% to 12%

American Society of Breast Surgeons emphasizes the importance of thorough patient history

and uses the following criteria (similar to the NCCN guidelines for genetic risk evaluation).

Criteria for testing in patients with a personal history of breast cancer and one or more of

the following (from the NCCN and the American Society of Breast Surgeons Consensus

Guideline on Hereditary Genetic Testing):

Age of onset less than or equal to 50

Triple negative tumor (ER-PR-HER2-) and age less than or equal to 60

Ashkenazi Jewish heritage and breast cancer at any age

Two or more primary breast cancer (either asynchronous, synchronous, bilateral, or

multicentric)

A first-degree relative with breast cancer diagnosed at age less than or equal to 50

Two relatives on the same side of the family with breast cancer and/or pancreatic cancer
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Family or personal history of ovarian cancer, fallopian cancer, or primary peritoneal cancer

Male breast cancer

Known mutation carrier in the family

Testing patients who have not been diagnosed with cancer is typically reserved for situations

when the affected family member or members cannot be tested. Criteria for testing patients

without a personal history of breast cancer but with one or more of the following (from the

NCCN and American Society of Breast Surgeons Consensus Guideline on Hereditary Genetic

Testing): 

A first-degree or second-degree relative with age onset of breast cancer less than or equal to

45

Ashkenazi Jewish heritage and family history of breast cancer at any age

Two or more primary breast cancer (either asynchronous, synchronous, bilateral, or

multicentric) in a single family member

Two or more relatives on the same side of the family with breast and/or pancreatic cancer

Family or personal history of ovarian, fallopian, or primary peritoneal cancer

Male breast cancer

Known mutation carrier in the family

In addition to the above criteria, likelihood or risk assessment models such as the BRCAPRO,

BOADICEA, Penn II, and IBIS can also be used to determine whether a patient is at an increased

risk for carrying BRCA mutations and thus indicate the need for genetic testing or referral to

a genetic counselor or breast surgeon. Though these models estimate the risk of developing

breast cancer, no particular test or level of risk determines the need for or against BRCA

testing.

People with your genetic profile are likely to not have the predisposition for Hereditary breast

and ovarian cancer syndrome.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Hereditary breast and ovarian cancer syndrome in your results. Nevertheless, we

recommend monitoring your health in accordance with your country's health recommendations

and to check this finding again as we await the release of the new database from Clinvar.
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Wilms tumor, or nephroblastoma, is the most common renal cancer in the pediatric age group.

It is also the most common pediatric abdominal cancer, and the fourth most common pediatric

cancer overall.  Wilms tumor is typically found in children younger than five years old. The

tumor is named after the German physician, Dr. Max Wilms, who first described it in 1899.

The cause of Wilms tumor is not precisely known, but it is believed to be due to genetic

alterations that deal with the normal embryological development of the genitourinary tract.

Some of the genetic markers that have been associated with Wilms tumor include WT1,

CTNNB1, and WTX gene alterations that have been found in about 1/3 of all Wilms tumors.

 Other genes associated with Wilms tumor include TP53 and MYNC.  A poorer prognosis has

been linked to TP53 and with the loss of heterozygosity at chromosomes 1p, 1q, 11p15 and

16q.

Only about 1% of Wilms patients have a relative with the disease who is typically not a parent.

Wilms is thought to develop from persistent metanephric tissue or nephrogenic rests. These

may occur in 1% of infantile kidneys but typically regress during childhood. These abnormal

metanephric cells are found in up to 100% of cases of bilateral Wilms but only 35% of unilateral

tumors. 

Hemihypertrophy and aniridia as well as a variety of urological disorders like cryptorchidism,

horseshoe kidney, and hypospadias, are associated with the malignancy although it is unlikely

they play any role in actual carcinogenesis.

Bilateral disease represents only about 5% of all patients with Wilms tumor and is more

commonly found in girls.

Wilms tumor is the most common abdominal cancer in childhood and typically presents

between ages 3 to 5 years. There are approximately 650 new cases in the United States every

year.  Girls are slightly more likely to have Wilms than boys.

Wilms is more common in Africans and African Americans while it is least common in East

Asians.  Asian patients also had fewer unfavorable histology tumors, tend to have lower-stage

disease, and enjoy better survival outcomes.
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European and North American rates are about the same. 

Ninety percent of Wilms tumors are diagnosed before six years of age with the median age of

diagnosis being 3.5 years.

With marked improvements in chemotherapy, the overwhelming majority of affected children

now survive.

Overall 5-year survival in the US is 92% but in poor parts of the world with fewer resources,

the survival rate is only 78%.

Wilms tumor is associated with a number of specific syndromes including WAGR syndrome.

WAGR syndrome refers to the presence of Wilms tumor, aniridia, genitourinary anomalies, and

mental retardation. Children with WAGR syndrome have a 50/50 chance of developing Wilms

tumor. Children with this syndrome have a specific chromosomal abnormality in the WT1 gene

which is involved in both renal and gonadal development.

Another syndrome associated with Wilms is the Denys-Drash syndrome or just Drash

syndrome. This includes male pseudo-hermaphroditism and progressive renal failure starting in

infancy.  The renal disease begins with simple proteinuria in newborns and infants which

eventually progresses to nephrotic syndrome and eventually full-blown renal failure. Ninety

percent of affected individuals will eventually develop Wilms tumor.

Beckwith-Wiedemann syndrome is clinically diagnosed by hemihypertrophy, pancreatic

enlargement, hypertrophic kidneys, omphalocele, ear creases, macrosomia, and macroglossia.

Affected patients have a 5% to 10% chance of developing Wilms.

Other syndromes sometimes associated with Wilms include Sotos syndrome, Perlman

syndrome, Trisomy 18 (Edward's syndrome), Frasier syndrome, Bloom syndrome, Li-Fraumeni

syndrome, and Simpson-Golabi-Behmel syndrome.

Wilms tumor in boys may also present with cryptorchidism, varicocele or hypospadias, and

about 10% of affected girls will have congenital uterine anomalies. Various other renal

congenital abnormalities, such as duplication and renal ectopia, are not uncommon.

A finding of perilobar nephrogenic rests in children younger than one year of age is

associated with a marked increase in their risk of developing a contralateral Wilms tumor.

The usual labs are not specific for Wilms tumor but need to be ordered to look for other

pathologies. Routine blood work includes:

Complete blood count to look for anemia
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Chemistry profile

Renal function

Urinalysis

Coagulation studies

Cytogenetics studies to look for 1p and 16q deletion.

Imaging studies utilized include the following:

Renal ultrasonography (often the initial study) but is operator dependent

Chest x-ray to look for lung metastases

Abdominal and chest CT with sedation

Abdominal MRI is an optional study.

Imaging is particularly important in surgical planning. Surgical risk factors include larger tumor

size, contralateral tumor extension and displacement of the great vessels which typically result

in longer surgical times, increased blood loss and higher complications rates. 

The most common site of metastases are the lungs, so chest imaging is recommended.

Abdominal CT and MRI appear to be about equal in diagnosing Wilms so either can be used.

Metastases to bones are uncommon but ominous and typically develop later as a relapse or

recurrence. 

Recently, MRI diffusion studies have possibly made it easier to differentiate Wilms tumor from

neuroblastoma, the other common abdominal malignancy in children. It was found that the

apparent diffusion coefficient (ADC) was substantially higher for Wilms. This differentiation is

critical as the treatments for these two tumors are different. It was suggested that a cutoff

ADC value of greater than or equal to 0.645 × 10 - 3 mm2 per second be used with higher

values suggesting Wilms and lower values indicating neuroblastoma. While useful, this will need

to be confirmed with additional studies before it can be considered a reliable indicator.

People with your genetic profile are likely to not have the predisposition for Wilms Tumor.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Wilms Tumor in your results. Nevertheless, we recommend monitoring your health in
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accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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RESULTS

Gilbert syndrome is the most common inherited disorder of bilirubin metabolism leading to

decreased glucuronidation of bilirubin. Augustin Nicolas Gilbert first described the condition in

1901. It is also called Meulengracht disease or constitutional hepatic dysfunction or familial

nonhemolytic jaundice. It is generally a benign condition characterized by recurrent episodes

of jaundice. Patients are usually asymptomatic, except for the finding of icterus or jaundice. No

treatment is usually necessary.

The episodes of jaundice can be triggered by several factors such as fasting, dehydration,

inter-current illnesses, overexertion, stress, hemolysis or menstruation. By reducing the total

calorie intake to 400 Kcal per day or being on a normocaloric diet without lipids, these

patients can have a rise in plasma bilirubin concentration up to three times normal within 48

hours. The plasma bilirubin returns to normal levels within 24 hours of having a normal diet.

Several theories have been postulated for this, which include increased cycling of the bilirubin

by enterohepatic circulation, decreased conjugation due to a decrease in the levels of UDP-

glucuronic acid which is a co-substrate in glucuronidation and also an increased bilirubin load

which is released from the adipocytes.

It has been reported that the prevalence of Gilbert syndrome is between 4% and 16% in

different populations. During adolescence, there is a change in the sex steroid concentration

which affects the bilirubin metabolism which leads to increased bilirubin levels. Hence, most

patients with Gilbert syndrome present during puberty. It is also more commonly seen in males

due to a higher level of daily production of bilirubin.

Uridine 5'-diphospho-glucuronosyltransferase (UDP-glucuronosyltransferase, UGT) is a group

of enzymes which help with the glucuronidation of various chemicals in the body for

metabolism and excretion. UGT1A1 is the enzyme which is responsible for the conjugation of

glucuronic acid with bilirubin for the metabolism of bilirubin. UGT1A1 conjugates glucuronic acid

to bilirubin and converts it into a water-soluble substance which can be excreted in bile. More

than 100 mutations have been implicated in the causation of Gilbert syndrome, but the two

most common genotype among Caucasians is the homozygous polymorphism of two extra

bases (TA) in the TATAA box sequence of the promoter region of the UGT1A1 gene. The extra

bases reduce the affinity of the binding protein to the TATAA box causing reduced gene

expression. This results in a 10% to 35% reduction in the UGT1A1 enzyme activity. Patients

manifest this syndrome only when they are generally homozygous for this mutation, and

hence, it is typically inherited in an autosomal recessive pattern. It has been estimated that up
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to 9% to 10% of the general population of the Western world is homozygous to the variant

promoter and up to 42% of the population is heterozygous.

The only significant laboratory abnormality in patients with Gilbert syndrome is increased

unconjugated bilirubin levels, and they are usually below 3 mg/dL with less than 20% of the

bilirubin levels being conjugated. When associated with other pathological conditions which

increase hemolysis, the level can be higher, but even then it is usually below 6 mg/dL. The

diagnosis can be presumed with elevated unconjugated bilirubin levels on repeat testing with

normal complete blood count, reticulocyte count, LDH, peripheral smear and normal levels of

aminotransferases and alkaline phosphatase. Of note, fasting serum bile acids are normal.

There is no role for any imaging modalities in the absence of any other laboratory

abnormalities. Provocative tests such as 48-hour fast, observing a rise in bilirubin

concentration after a low-lipid and low-calorie diet or after intravenous administration of

nicotinic acid (which raises the osmotic fragility of red blood cells), observing a fall in serum

bilirubin level on taking phenobarbitone (which induces the hepatic conjugating enzyme) can be

considered but they are usually not performed.

Genetic testing can be used for confirmation when the diagnosis is difficult otherwise. They

can be tested by using polymerase chain reaction or DNA-fragment sequencing for DNA

mutations in UGT1A1 gene.

People with your genetic profile are likely to not have the predisposition for Gilbert Syndrome.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Gilbert Syndrome in your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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Hereditary Transthyretin amyloidosis

RESULTS

Hereditary transthyretin (ATTR) amyloidosis should be suspected in adults with the following

clinical features, family history, and histopathology.

Clinical features. Slowly progressive sensorimotor and/or autonomic neuropathy that is

frequently accompanied by one or more of the following:

Cardiac conduction blocks

Cardiomyopathy

Nephropathy

Vitreous opacities

Glaucoma

Family history. Consistent with autosomal dominant inheritance

Note: While family history supports the diagnosis, absence of other affected individuals in the

family does not preclude the diagnosis of hereditary ATTR amyloidosis, especially in persons

older than age 50 years.

Histopathology

Tissue biopsy to identify amyloid deposits. Tissues suitable for biopsy include: subcutaneous

fatty tissue of the abdominal wall, skin, gastric or rectal mucosa, sural nerve, and peritendinous

fat from specimens obtained at carpal tunnel surgery. With Congo red staining, amyloid

deposits show a characteristic yellow-green birefringence under polarized light.

Note: Sensitivity of endoscopic biopsy of gastrointestinal mucosa is approximately 85%;

biopsy of the sural nerve is less sensitive because amyloid deposition is often patchy

Immunohistochemistry of tissue biopsies with anti-TTR antibodies to identify amyloid deposits

associated with ATTR amyloidosis

The diagnosis of hereditary ATTR amyloidosis is established in a proband with the above

clinical features, biopsy showing amyloid deposits that bind to anti-TTR antibodies, and
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identification of a heterozygous pathogenic variant in TTR by molecular genetic testing (see

Table 1).

Molecular genetic testing approaches can include single-gene testing and use of a multigene

panel:

Single-gene testing. Sequence analysis of TTR detects small intragenic deletions/insertions

and missense, nonsense, and splice site variants; typically, exon or whole-gene

deletions/duplications are not detected.

Note: (1)Targeted analysis for pathogenic variants can be performed first for the most

common pathogenic variant, c.148G>A (p.Val50Met). (2) Since hereditary ATTR amyloidosis

occurs through a gain-of-function mechanism and large intragenic deletion or duplication has

not been reported, testing for intragenic deletions or duplication is unlikely to identify a

disease-causing variant.

A multigene panel that includes TTR and other genes of interest (see Differential Diagnosis) is

most likely to identify the genetic cause of the condition at the most reasonable cost while

limiting identification of variants of uncertain significance and pathogenic variants in genes

that do not explain the underlying phenotype. Note: (1) The genes included in the panel and the

diagnostic sensitivity of the testing used for each gene vary by laboratory and are likely to

change over time. (2) Some multigene panels may include genes not associated with the

condition discussed in this GeneReview. (3) In some laboratories, panel options may include a

custom laboratory-designed panel and/or custom phenotype-focused exome analysis that

includes genes specified by the clinician. (4) Methods used in a panel may include sequence

analysis, deletion/duplication analysis, and/or other non-sequencing-based tests.

People with your genetic profile are likely to not have the predisposition for Hereditary

Transthyretin Amyloidosis.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Hereditary Transthyretin Amyloidosis in your results. Nevertheless, we recommend

monitoring your health in accordance with your country's health recommendations and to

check this finding again as we await the release of the new database from Clinvar.
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Ulcerative colitis

RESULTS

Ulcerative colitis is an idiopathic inflammatory condition of the colon which results in diffuse

friability and superficial erosions on the colonic wall associated with bleeding. It is the most

common form of inflammatory bowel disease worldwide. It characteristically involves

inflammation restricted to the mucosa and submucosa of the colon. Typically, the disease

starts in the rectum and extends proximally in a continuous manner. In the United States, the

disease accounts for a quarter-million physician visits annually and medical costs directly

related to the disease are estimated to exceed four billion dollars annually.

The specific cause of inflammatory bowel disease is not known. There seems to be a primary

genetic component since the most important independent risk factor is a family history of the

disease (8% to 14% of patients). A first-degree relative of a patient with ulcerative colitis has a

four times higher risk of developing the disease. Ulcerative colitis has a bimodal pattern of

incidence. The main onset peaks between the ages of 15 and 30 years. A second, and smaller,

the peak of incidence occurs between the ages of 50 and 70 years. Though some studies show

a slight predilection for men, most studies note no preference regarding sex. There is an

increased prevalence of ulcerative colitis in nonsmokers or those who recently quit smoking.

Additionally, smokers diagnosed with ulcerative colitis tend to have milder disease, fewer

hospitalizations and need for less medication. There is evidence, though weak, that non-

steroidal anti-inflammatory drug use is associated with onset or relapse of ulcerative colitis.

The pathophysiology of ulcerative colitis involves defects in the epithelial barrier, immune

response, leukocyte recruitment, and microflora of the colon.

Diagnosis of ulcerative colitis is made clinically with supportive findings on endoscopy, biopsy,

and by negative stool examination for infectious causes. Because colonic infection can produce

clinical findings indistinguishable from idiopathic ulcerative colitis, microbiologic studies for

bacterial infection and parasitic infestation should be included in the initial evaluation.

People with your genetic profile are likely to have the predisposition for Ulcerative colitis.

Your genotype suggests that you might have an increased risk of developing Ulcerative colitis.

Consider discussing your risk with a healthcare professional, especially if you have a family

history or other risk factors for this condition. Lifestyle and other factors can also influence

the chances of developing Ulcerative colitis. Consult with a healthcare professional before

making any major lifestyle changes.

Treatment / Management
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Treatment choice for patients with ulcerative colitis is based on both the extent of the disease

and the severity. The prognosis during the first decade after diagnosis is often generally good,

and most patients go into remission. Rectal application of medical therapy, via suppository or

enema, is usually appropriate for isolated distal disease (proctitis); however, a rectal application

is usually used in combination with systemic therapy to help target the distal colon and

therefore decrease tenesmus.

First-line treatment is sulfasalazine and 5-aminosalicylates, given orally or rectally, which have

a remission rate of about 50%. Glucocorticoids, orally or rectally, can be added for those who

fail to achieve remission within two weeks. Except for glucocorticoids, all of these medications

can be used in the maintenance of remission. Additionally, there is some evidence that

probiotics are helpful in attaining remission. Fecal microbiota transplantation also shows

promise in the treatment of ulcerative colitis to help establish healthy gut microbiota.

If patients are refractory to glucocorticoids, thiopurines or biological drugs can be added to

therapy. Thiopurines are immunosuppressants such as azathioprine or 6-mercaptopurine.

Biological drugs include anti-TNF-alpha drugs, such as infliximab, adalimumab, and golimumab.

Infliximab is the most widely used for ulcerative colitis and can be used in severe cases during

hospital admissions. The newest class of biological drugs are anti-adhesion molecule inhibitors,

such as vedolizumab, which blocks alpha-4-beta-7 integrin.

Since patients with ulcerative colitis have reduced expression of peroxisome proliferator-

activated receptor-gamma (PPAR-gamma) in their colonocytes, future treatment may include

(PPAR-gamma) agonistic activity. PPAR-gamma is a negative regulator of NF-KB-dependent

inflammation. Novel 5-aminosalicylic acid (5-ASA) analogs are being developed that have

greater PPAR-gamma activity. Cardiotoxicity and metabolic toxicity restrict the use of existing

PPAR-gamma agonists.

Colectomy is curative in patients with ulcerative colitis since the disease is restricted to the

colon. Indications for surgery are a failure of medical therapy, intractable fulminant colitis,

toxic megacolon, perforation, uncontrollable bleeding, intolerable side effects of medications,

strictures, unresectable high-grade or multifocal dysplasia, cancer, or growth retardation in

children. The procedure of choice is proctocolectomy with ileal pouch-anal anastomosis (IPAA);

however, in patients who are ineligible for IPAA proctocolectomy with ileostomy is a viable

alternative.

Differential Diagnosis

- Crohn disease

- Parasitic colitis
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- Tuberculosis

- Radiation colitis

- Colon cancer

- Toxic megacolon

- Bacterial/viral gastroenteritis

Staging

The severity of ulcerative colitis:

- Mild: Fewer than 4 rectal bleeding episodes per day

- Moderate: More than 4 rectal bleeding episodes per day

- Severe: More than 4 rectal bleeding episodes  per day and patient has systemic features of

an illness combined with hypoalbuminemia

Prognosis

Ulcerative colitis is a life long illness but the overall mortality is not greater than in the general

population. However, mortality is increased in patients who develop shock and surgical

complications. When the muscularis propria is involved it may lead to damage the nerves

resulting in dilatation, aperistalsis, and ischemia (toxic megacolon). Today, toxic megacolon is

the most common cause of death in ulcerative colitis. At least 5% of patients with develop

colon cancer and this risk increases with the duration of the disease. Unlike Crohn disease,

stricture formation is rare.

  VARIAN TS  FO UN D  

Gene rsID Genotype
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Hypothyroidism

RESULTS

Hypothyroidism results from low levels of thyroid hormone with varied etiology and

manifestations. Untreated hypothyroidism increases morbidity and mortality. In the United

States, autoimmune thyroid disease (Hashimoto thyroiditis) is the most common cause of

hypothyroidism, but globally lack of iodine in the diet is the most common cause. The patient

presentation can vary from asymptomatic disease to myxedema coma. Today, the diagnosis of

hypothyroidism is easily made with simple blood tests and can be treated with exogenous

thyroid hormone.

Hyperthyroidism is majorly divided into two categories, primary and secondary (central)

hypothyroidism. Hypothyroidism is termed primary when the thyroid gland itself is not able to

produce adequate amounts of thyroid hormone. The less common, secondary or central

hypothyroidism is labeled when the thyroid gland itself is normal, and the pathology is related

to the pituitary gland or hypothalamus.

The most prevalent etiology of primary hypothyroidism is an iodine deficiency in iodine-

deficient geographic areas worldwide.

Other common causes of hypothyroidism include:

- Drugs such as amiodarone, thalidomide, oral tyrosine kinase inhibitors (sunitinib, imatinib)

stavudine, interferon, bexarotene, perchlorate, rifampin, ethionamide, phenobarbital, phenytoin,

carbamazepine, interleukin-2, and lithium

-  Thyroid radioactive iodine therapy

- Thyroid surgery

- Radiotherapy to head or neck area

- Central hypothyroidism from neoplastic, infiltrative, inflammatory, genetic or iatrogenic

disorders of the pituitary or hypothalamus

- A new class of cancer medications such as anti-CTLA-4 and anti-PD-L1/PD-1 therapy has

been associated with both primary and/or secondary hypothyroidism.

Postpartum thyroiditis affects nearly 10% of women and often presents 8-20 weeks after the

delivery of the infant. Only a few women require treatment with thyroid hormone. However,
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some women are at high risk for permanent hypothyroidism or recurrent postpartum

thyroiditis in future pregnancies.

The use of radioactive iodine to manage Grave disease usually results in permanent

hypothyroidism in about 80-90% of the patients within 8-20 weeks after treatment. Radiation

treatment to the head and neck area can also result in hypothyroidism.

The most common cause of hypothyroidism is the inability of the thyroid gland to produce a

sufficient amount of thyroid hormone; however, less commonly pituitary and hypothalamus

may also result in thyroid dysfunction. The hypothalamus secretes thyrotropin-releasing

hormone (TRH) that stimulates the pituitary gland to produce thyroid-stimulating hormone

(TSH). Thyroid-stimulating hormone stimulates the thyroid gland to produce and secrete

mainly T4 (approximately 100-125 nmol daily) and smaller quantities of T3. The half-life of T4 is

7-10 days, and eventually, T4 is converted to T3 peripherally by 5'-deiodination. Levels of T3

majorly and T4, to some extent, in turn, exert negative feedback on the production of TRH and

TSH. Alteration in the structure and function of any of these organs or pathways can result in

hypothyroidism.

Serum TSH level is used to screen for primary hypothyroidism in most patients. In overt

hypothyroidism, TSH levels are elevated, and free T4 levels are low. In subclinical

hypothyroidism, TSH levels are elevated, and free T4 levels are normal.

Screening for Hypothyroidism

While there are no universal guidelines on screening the public for thyroid disease, the

American Thyroid Association recommends that screening should commence at the age of 35

and should continue every five years. Individuals at high risk for hypothyroidism include the

following:

- Women over the age of 60

- Pregnancy

- Patients with a prior history of head and neck irradiation

- Patients with autoimmune disorders and/or type 1 diabetes

- Positive thyroid peroxidase antibodies

- Family history

People with your genetic profile are likely to not have the predisposition for Hypothyroidism.



DANTE LABS™ TEST RESULTS

KIT ID:   GFX0238784

Dante Labs | {{advanced_health_and_wellness}} v1.0.94 | v4.2.2
Run: 1

Kit ID: GFX0238784
Lot: 15:30:22
Batch: 2020-07-20

Page 256

RESULTS

According to the latest scientific discoveries, there is no documented genetic predisposition

to Hypothyroidism in your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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Large artery stroke
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Large artery atherosclerosis of the head and neck is responsible for approximately 15% of all

ischemic strokes. The identification and appropriate treatment of such atherosclerotic lesions

is an essential skill for all physicians diagnosing and treating patients with stroke. Large artery

atherosclerotic lesions can be broadly classified into four distinct clinical scenarios as based

upon the individual patient’s anatomic and clinical findings: asymptomatic and symptomatic

extracranial carotid stenosis, intracranial atherosclerotic disease, and extracranial vertebral

artery atherosclerotic disease. While the anatomic lesion locations differ for each of these, it is

important to note they all share the same risk factor profiles and somewhat overlapping

treatment options. In short, continuous vascular risk factor optimization via sustained

behavioral modifications and intensive medical therapy is critical to prevent stroke in the

setting of large artery atherosclerosis. In fact, specific to the settings of intracranial and

vertebrobasilar atherosclerosis as well as asymptomatic carotid atherosclerosis, risk factor

modification is the primary treatment option. In patients with symptomatic extracranial

carotid atherosclerosis, treatment options also include revascularization procedures such as

carotid endarterectomy (CEA) and carotid artery stenting, but, again, optimal medical therapy

is a critical treatment modality. Appropriate patient selection and timing of such

revascularization procedures must also be considered. Across each of these four clinical

scenarios, the results of numerous randomized and nonrandomized clinical trials lead to

periodically updated meta-analyses and consensus guidelines that provide evidence-based

recommendations for practicing clinicians. While each of these four clinical scenarios could

easily be (and often is) the subject of independent reviews, this article aims to provide a

concise framework for clinicians evaluating and treating patients across all four scenarios,

emphasizing key clinical considerations, clinical trial evidence, and the most recent professional

and societal guidelines.

People with your genetic profile are likely to not have the predisposition for Large artery

stroke.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Large artery stroke in your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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Stroke, a cerebrovascular accident, is prevalent across patient populations and can be a

significant cause of morbidity and mortality. Stroke can be categorized as ischemic,

hemorrhagic, or subarachnoid. Among ischemic strokes, the Trial Org 10172 in Acute Stroke

Treatment (TOAST) classification is used to subdivide the categories that include

cardioembolism, small-vessel occlusion, large-artery atherosclerosis, and stroke of

undetermined etiology.

The etiology of ischemic stroke is due to either a thrombotic or embolic event that causes a

decrease in blood flow to the brain. In a thrombotic event, the blood flow to the brain is

obstructed within the blood vessel due to dysfunction within the vessel itself, usually

secondary to atherosclerotic disease, arterial dissection, fibromuscular dysplasia, or

inflammatory condition. In an embolic event, debris from elsewhere in the body blocks blood

flow through the affected vessel. The etiology of stroke affects both prognosis and

outcomes.

Stroke is the fifth commonest cause of death if considered separately from other

cardiovascular diseases. In the United States, an estimated 795,000 patients suffer from

stroke annually, and the prevalence of stroke escalates with age. The lifetime risk of all types

of stroke is higher in women; however, this is attributed to longer life expectancy.

Ischemic Stroke Syndromes

Ischemic strokes can present in pre-determined syndromes due to the effect of decreased

blood flow to particular areas of the brain that correlate to exam findings. This allows

clinicians to be able to predict the area of the brain vasculature that can be affected.

Middle Cerebral Artery (MCA) Infarction

The middle cerebral artery (MCA) is the most common artery involved in stroke. It supplies a

large area of the lateral surface of the brain and part of the basal ganglia and the internal

capsule via four segments (M1, M2, M3, and M4). The M1 (horizontal) segment supplies the

basal ganglia, which is involved in motor control, motor learning, executive function, and

emotions. The M2 (Sylvian) segment supplies the insula, superior temporal lobe, parietal lobe,

and the inferolateral frontal lobe.

Anterior Cerebral Artery (ACA) Infarction
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The anterior cerebral artery (ACA) provides blood supply to the frontal, prefrontal, primary

motor, primary sensory, and supplemental motor cortices. Pure ACA infarcts are uncommon

because of significant collateral blood supply provided by the anterior circulating artery. 

Posterior Cerebral Artery (PCA) Infarction

The superficial posterior cerebral artery (PCA) supplies the occipital lobe and the inferior

portion of the temporal lobe, while the deep PCA supplies the thalamus and the posterior limb

of the internal capsule, as well as other deep structures of the brain. The occipital lobe is the

location of the primary and secondary visual areas, where sensory input from the eyes is

interpreted. The thalamus relays information between the ascending and descending neurons,

while the internal capsule contains the descending fibers of the lateral and ventral

corticospinal tracts.

Vertebrobasilar Infarction

The vertebrobasilar region of the brain is supplied by the vertebral arteries and the basilar

arteries that originate within the spinal column and terminate at the Circle of Willis. These

areas supply the cerebellum and brainstem.

Cerebellar Infarction

Patients may present with ataxia, nausea, vomiting, headache, dysarthria, and vertigo

symptoms. Edema and rapid clinical deterioration can complicate cerebellar infarction.

Lacunar Infarction

Lacunar infarcts result from occlusion of a small perforating artery. The exact mechanism is

under debate, as the nature of the infarct can result from intrinsic vessel occlusion or an

embolism. Infarction in this territory can present with pure motor or sensory loss,

sensorimotor deficit, or ataxia with hemiparesis.

People with your genetic profile are likely to have the predisposition for Ischemic Stroke

Your genotype suggests that you might have an increased risk of developing Ischemic Stroke.

Consider discussing your risk with a healthcare professional, especially if you have a family

history or other risk factors for this condition. Lifestyle and other factors can also influence

the chances of developing Ischemic Stroke. Consult with a healthcare professional before

making any major lifestyle changes.

Treatment / Management
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The goal of therapy in acute ischemic stroke is to preserve tissue in areas where perfusion is

decreased but sufficient to avoid infarction. Tissue in this area of oligemia is preserved by

restoring blood flow to the compromised regions and improving collateral flow. Recanalization

strategies include recombinant tissue-type plasminogen activator. Restoring blood flow can

minimize the effects of ischemia only if performed quickly.

The following may be considered:

Alteplase

The AHA/ASA recommends intravenous (IV) alteplase for patients who satisfy inclusion criteria

and have symptom onset or last known baseline within 3 hours. IV alteplase is 0.9 mg/kg, with

a maximum dose of 90 mg. The first 10% of the dose is given over the first minute as a bolus,

and the remainder of the dose is given over the next 60 minutes. The time has been extended

to 4.5 hours for selected candidates.

Mechanical Thrombectomy

The use of mechanical thrombectomy should be considered in all patients, even in those who

received fibrinolytic therapy. The AHA/ASA guidelines do not recommend observation for a

response after IV alteplase in patients who are being considered for mechanical

thrombectomy.

Blood Pressure

The guidelines suggest blood pressure management of less than 180/105 mm Hg for the first

24 hours after IV alteplase. A new recommendation is lowering BP initially by 15% in patients

with comorbid conditions such as acute heart failure or aortic dissection.

Antihypertensive options include:

- IV labetalol 10 to 20 mg

- IV nicardipine 5 mg per hour. Increase 2.5 mg per hour every 5 to 15 minutes. The maximum

dose is 15 mg per hour

- Clevidipine 1 to 2 mg per hour IV. Double dose every 15 minutes. Maximum 21 mg per hour

- Hydralazine, enalaprilat may be considered

Hypotension and hypovolemia should be avoided because the cerebral perfusion pressure is

dependent on the maintenance of elevated MAP as ICP increases due to an ischemic event.
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Temperature

Hyperthermia of greater than 38 C should be avoided and treated appropriately. Antipyretics

such as acetaminophen may be used.

Glucose

Maintain glucose in the range of 140 to 180 in the first 24 hours. Hypoglycemic patients less

than 60 mg/dL should be treated to achieve normoglycemia.

Nutrition

Early enteric feeding should be encouraged. For patients with dysphagia, use a nasogastric

tube to promote enteric feeding.

DVT Prophylaxis

Intermittent pneumatic compression is recommended for all immobile patients unless there are

contraindications. Although prophylactic heparin is often used for immobile patients, the

benefit is not clear in stroke patients.

Cerebellar/Cerebral edema

Cerebellar edema complicates cerebellar infarctions, and clinicians must be aware that these

patients can rapidly decompensate. 

Cardiac Evaluation

Cardiac monitoring for atrial fibrillation or other arrhythmias is recommended in the first 24

hours. The benefit of further monitoring is unclear.

Antiplatelet Treatment

Aspirin is recommended within 24 to 48 hours of symptom onset. A Cochrane review

concluded that aspirin given within 48 hours of symptom onset for ischemic strokes

prevented the recurrence of ischemic strokes and improved long-term outcomes.

Antithrombotic Treatment

The use of warfarin in secondary stroke prevention is not recommended.

Prognosis
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The prognosis of CVA is highly dependent on the degree, involved structures, the area

involved, time of identification and diagnosis, time of initiating treatment, length and intensity

of physical and occupational therapy, and baseline functioning.

  VARIAN TS  FO UN D  

Gene rsID Genotype

PITX2 rs2634074 AA
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Hypertension

RESULTS

The current definition of hypertension (HTN) is systolic blood pressure (SBP) values of

130mmHg or more and/or diastolic blood pressure (DBP) more than 80 mmHg. Hypertension

ranks among the most common chronic medical condition characterized by a persistent

elevation in the arterial pressure. Hypertension has been among the most studied topics of

the previous century and has been one of the most significant comorbidities contributing to

the development of stroke, myocardial infarction, heart failure, and renal failure.

The definition and categories of hypertension have been evolving over years, but there is a

consensus that persistent BP readings of 140/90mmHg or more should undergo treatment

with the usual therapeutic target of 130/80mmHg or less.

Most cases of hypertension are idiopathic which is also known as essential hypertension.  It

has long been suggested that an increase in salt intake increases the risk of developing

hypertension.

There are various mechanisms described for the development of hypertension which includes

increased salt absorption resulting in volume expansion, an impaired response of the renin-

angiotensin-aldosterone system (RAAS), increased activation of the sympathetic nervous

system.  These changes lead to the development of increased total peripheral resistance and

increased afterload which in turn leads to the development of hypertension.

The evaluation consists of looking for signs of end-organ damage and consists of the

following:

- 12 lead ECG (to document left ventricular hypertrophy, cardiac rate, and rhythm)

- Fundoscopy to look for retinopathy/ maculopathy

- Blood workup including complete blood count, ESR, creatinine, eGFR, electrolytes, HbA1c,

thyroid profile, blood cholesterol levels, and serum uric acid

- Urine albumin to creatinine ratio

- Ankle-brachial pressure index - ABI (if symptoms suggestive of peripheral arterial disease)

- Imaging including carotid doppler ultrasound, echocardiography and brain imaging (where

clinically deemed feasible)
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People with your genetic profile are likely to not have the predisposition for Hypertension.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Hypertension in your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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Inflammatory bowel disease

RESULTS

Colitis is inflammation of the mucosal lining of the colon which may be acute or chronic. Colitis

is common and increasing in prevalence worldwide. Patients with colitis present with watery

diarrhea, abdominal pain, tenesmus, urgency, fever, tiredness, and blood in the stool. However,

colitis has different types and results from several mechanisms including infection,

autoimmunity, ischemia, and drugs. Also, it may occur secondary to immune deficiency

disorders or secondary to exposure to radiation. Because the clinical presentation can be the

same across different types of colitis, there is a need for a review presenting an approach to

assess patients presenting with colitis. Searching the literature reveals that this area is

deficient, and nearly most publications are focused on one aspect of colitis or are disease-

based articles. This review discusses the etiology, epidemiology, pathophysiology, clinical

presentation, evaluation, differential diagnosis, complications and management of patients

with colitis. 

In adults, colitis may be the result of infection, inflammatory bowel disease, microscopic colitis,

ischemia, drugs, secondary to immune deficiency disorders, or radiation.

Inflammatory bowel disease: This refers to Crohn disease (CD) and Ulcerative colitis (UC).

Diagnosis of colitis has its basis in clinical findings, laboratory tests, endoscopy, and biopsy.

Endoscopy and biopsy should not be the primary investigations and may be arranged after a

critical evaluation of the patient’s condition and the results from the initial examinations.

- Because colonic infection is a common etiology of colitis and can produce clinical

presentations indistinguishable from inflammatory bowel disease, microbiological studies and

cultures for bacterial and parasitic infestations should be the primary investigations. 

- D-lactate levels in the blood could be a sensitive marker of colonic ischemia; however, it is an

experimental laboratory test.

- Electrocardiogram, transthoracic and even Holter monitoring may be necessary in patients

with ischemic colitis.

- Plain X-ray is of limited value; however, it may be useful in the diagnosis of toxic megacolon,

bowel obstruction, and intestinal perforation (pneumoperitoneum). Thumbprinting is a classic

finding for mucosal edema though not specific for ischemic colitis.
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- Multidetector CT and thin sections, can accurately demonstrate inflammatory changes in the

colonic wall and help assess the extent of disease. Ulcerative colitis is distinguishable from

granulomatous colitis (Crohn disease) in terms of location of involvement, extent, and

appearance of colonic wall thickening, and type of complications.

- Colonoscopy or proctosigmoidoscopy is essential for the final diagnosis; it typically appears

normal in microscopic colitis although edema or erythema may present. Ulceration suggests an

alternative diagnosis, although these can be present in patients on non-steroidal anti-

inflammatory drugs

- Other colonoscopy changes, depending on the etiology, include loss of typical vascular

pattern, granularity, friability, and ulceration.

- Assess the extent, degree, and severity of the disease and any complications.

People with your genetic profile are likely to have the predisposition for Inflammatory bowel

disease

Your genotype suggests that you might have an increased risk of developing Inflammatory

bowel disease. Consider discussing your risk with a healthcare professional, especially if you

have a family history or other risk factors for this condition. Lifestyle and other factors can

also influence the chances of developing Inflammatory bowel disease. Consult with a

healthcare professional before making any major lifestyle changes.

Treatment / Management

5-aminosalicylic acid (5-ASA) drugs are the standard treatment in ulcerative colitis for

induction and maintenance of remission of mild and moderate cases. The place of 5-ASA in the

management of Crohn disease is controversial. Immunomodulators including azathioprine, 6-

mercaptopurine, and methotrexate, are the mainstay of treatment in maintenance therapy for

patients with mild to moderately severe Crohn disease and frequently relapsing ulcerative

colitis where 5-ASA drugs failed. Biological therapies, tumor necrosis factor-oe, such as

infliximab, adalimumab, and certolizumab are available for the management of Crohn disease, to

get the disease under control and long-term maintenance. Corticosteroids are effective in

reducing remission in inflammatory bowel disease and are cheap. However, they are not

recommended for maintenance therapy and are associated with serious side effects. Surgery is

recommended in patients not responding to medical therapy. In microscopic colitis,

discontinuation of any offending medication and smoking cessation are vital. While anti-

diarrheal medications, bismuth subsalicylate or cholestyramine may help, budesonide is

effective in inducing remission and should be the first medication to start.



DANTE LABS™ TEST RESULTS

KIT ID:   GFX0238784

Dante Labs | {{advanced_health_and_wellness}} v1.0.94 | v4.2.2
Run: 1

Kit ID: GFX0238784
Lot: 15:30:22
Batch: 2020-07-20

Page 267

RESULTS

Patients with ischemic colitis without peritoneal signs, medical management may be safely

employed including intravenous fluid resuscitation, optimizing cardiac output, use of

supplementation of oxygen, placing the bowel on rest, parenteral nutrition, the use of broad-

spectrum antibiotics to cover both aerobic and anaerobic coliform bacteria and close

monitoring. Failure of medical management and the development of peritoneal signs or

intestinal perforation necessitates surgical intervention and bowel resection

Differential Diagnosis

- Irritable bowel syndrome

- Celiac disease (patients with celiac disease who have continued to have watery motions

despite being on a strict gluten-free diet should be investigated for microscopic colitis)

- Colorectal cancer

- Diverticulitis

- Toxic megacolon

- Viral/bacterial gastroenteritis

- Other types of colitis

Complications

Complications include:

- Intestinal perforation

- Bowel strictures, fistulas, abscess, and intestinal obstruction

- Fecal incontinence

- Pelvic abscess

- Enterocutaneous fistulas, particularly in Crohn disease

- Pouchitis

- Guillain-Barre syndrome (Campylobacter jejuni colitis, cytomegalovirus colitis, and reported in

ulcerative colitis)
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- Hemolytic uremic syndrome (enterohemorrhagic E coli, Shigella)

- Encephalopathy, seizures (Shigella)

Toxic megacolon is an uncommon complication of colitis, characterized by total or segmental

nonobstructive colonic dilatation, associated with systemic toxicity and has an overall

mortality of 19%

Pearls and Other Issues

The symptoms of colitis are non-specific, detailed medical, examination and laboratory workup

are needed; however, endoscopic evaluation and mucosal biopsy are essential to confirm the

diagnosis and exclude inflammatory bowel disease-associated colitis.

  VARIAN TS  FO UN D  

Gene rsID Genotype

AC098680.1 rs6856616 TC
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Dysmenorrheic pain

RESULTS

Inappropriate endometrial tissue proliferation within the myometrium leads to symptoms

through a variety of mechanisms. Normal endometrial tissue is responsible for the

prostaglandin production which drives the contractions of menstruation. Ectopic foci of

adenomyosis lead to increased levels of prostaglandins which result in the dysmenorrhea

which characterizes the disease. Estrogen also drives endometrial proliferation, which medical

therapies aim to reduce. Heavy menstrual bleeding is thought to be caused by a combination of

factors which include increased endometrial surface area, increased vascularization, abnormal

uterine contractions, and increased cell signaling molecules such as prostaglandins,

eicosanoids, and estrogen. Laboratory testing is useful to rule out other disease entities

included in the differential diagnosis, in addition to identifying certain complicating features

such as anemia due to heavy menstruation. While some biomarkers due exist, none are specific

for adenomyosis.

People with your genetic profile are likely to not have the predisposition for Dysmenorrheic

pain.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Dysmenorrheic pain in your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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Otitis media (chronic)

RESULTS
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Otitis media is defined as an infection of the middle ear space. It is a spectrum of diseases that

include acute otitis media (AOM), chronic suppurative otitis media (CSOM), and otitis media

with effusion (OME). Acute otitis media is the second most common pediatric diagnosis in the

emergency department following upper respiratory infections. Although otitis media can occur

at any age, it is most commonly seen between the ages of 6 to 24 months.Infection of the

middle ear can be viral, bacterial, or coinfection. The most common bacterial organisms causing

otitis media are Streptococcus pneumoniae, followed by non-typeable Haemophilus influenzae

(NTHi), and Moraxella catarrhalis. Following the introduction of the conjugate pneumococcal

vaccines, the pneumococcal organisms have evolved to non-vaccine serotypes. The most

common viral pathogens of otitis media include the respiratory syncytial virus (RSV),

coronaviruses, influenza viruses, adenoviruses, human metapneumovirus, and

picornaviruses.Otitis media is diagnosed clinically via objective findings on physical exam

(otoscopy) combined with the patient's history and presenting signs and symptoms. Several

diagnostic tools are available such as a pneumatic otoscope, tympanometry, and acoustic

reflectometry to aid in the diagnosis of otitis media. Pneumatic otoscopy is the most reliable

and has a higher sensitivity and specificity as compared to plain otoscopy, though

tympanometry and other modalities can facilitate diagnosis if pneumatic otoscopy is

unavailable.Treatment of otitis media with antibiotics is controversial, and directly related to

the subtype of otitis media in question. Without proper treatment, suppurative fluid from the

middle ear can extend to the adjacent anatomical locations and result in complications such as

tympanic membrane (TM) perforation, mastoiditis, labyrinthitis, petrositis, meningitis, brain

abscess, hearing loss, lateral and cavernous sinus thrombosis, and others.

Otitis media begins as an inflammatory process following a viral upper respiratory tract

infection involving the mucosa of the nose, nasopharynx, middle ear mucosa, and Eustachian

tubes. Due to the constricted anatomical space of the middle ear, the edema caused by the

inflammatory process obstructs the narrowest part of the Eustachian tube leading to a

decrease in ventilation. This leads to a cascade of events resulting in an increase in negative

pressure in the middle ear increasing exudate from the inflamed mucosa and buildup of

mucosal secretions, which allows for the colonization of bacterial and viral organisms in the

middle ear. 

People with your genetic profile are likely to not have the predisposition for Otitis media

According to the latest scientific discoveries, there is no documented genetic predisposition

to Otitis media in your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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Depressive symptoms

RESULTS



DANTE LABS™ TEST RESULTS

KIT ID:   GFX0238784

Dante Labs | {{advanced_health_and_wellness}} v1.0.94 | v4.2.2
Run: 1

Kit ID: GFX0238784
Lot: 15:30:22
Batch: 2020-07-20

Page 273

RESULTS

In the older population, one of the serious health concerns that are associated with

comorbidity, impaired functioning, excessive use of health care resources, and increased

mortality (including suicide) is a depressive disorder. Depression that occurs among individuals

greater than or equal to 65 years with no previous history of depression is known as late-life

depression, which is characterized as the affective state of sadness that occurs as a response

to various of human situations including loss of a loved one, failing to achieve goals, or

disappointment in love relationships. Major depression differs only in the intensity and

duration or quality of the emotional state. The Diagnostic and Statistical Manual of Mental

Disorders (DSM-5) defines major depressive disorder by the presence of depressed mood or a

marked loss of interest or pleasure in activities along with 5 or more of the following

associated symptoms: changes in appetite or weight (5% of the total body weight), sleep,

energy, concentration, and psychomotor activity, feelings of inappropriate guilt or

worthlessness and recurrent thoughts of death or suicide. There should be an impairment in

social, occupational, and other areas of functioning.

The symptoms of depression should have been present during the last two weeks. Depression

in late-life is underdiagnosed and inadequately treated. It is a serious and life-threatening

disorder which affects every 1 in 5 individual in a lifetime.

Depression in old age is the result of a large number of factors. These include biological,

psychological, social, spiritual, and personality factors.

Biological factors—The neurotransmitter, which is typically associated with depression, is

serotonin. The misregulation of other neurohormonal pathways also accompanies depression,

for example, the adrenocorticotrophic hormone (pituitary)/cortisol (adrenal gland) pathway.

Norepinephrine and dopamine systems may also be misregulated.

Genetic susceptibility is less likely in the elderly suffering from depression as compared to

early-onset depression though genetic markers like E4 allele of apolipoprotein E and C677T

mutation in MTHFR (methylene tetrahydrofuran reductase) enzyme have presented in some

patients with late-onset depression.

People with your genetic profile are likely to not have the predisposition for Depressive

symptoms.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Depressive symptoms in your results. Nevertheless, we recommend monitoring your health

in accordance with your country's health recommendations and to check this finding again as

we await the release of the new database from Clinvar.
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Gout

RESULTS

Gout is among the most prevalent etiologies of chronic inflammatory arthritis in the United

States, which is characterized by monosodium urate (MSU) monohydrate crystals deposition in

the tissues. Gout was first recognized even before the common era. Hence it is arguably the

most understood and manageable disease among all rheumatic diseases.

Risk Factors

Hyperuricemia is the leading cause of gout. People with higher serum urate levels are not only

at an elevated risk for gout flare-ups but will also have more frequent flare-ups over time. In a

study of more than 2000 older adults with gout, those with levels more than 9 mg/dl were

three times more likely to have a flare over the next 12 months than those with levels less

than 6 mg/dl. Hyperuricemia is not the only risk factor for gout. In fact, only a minority of

these patients go on to develop gout. Other factors implicated for gout and/or hyperuricemia

include older age, male sex, obesity, a purine diet, alcohol, medications, comorbid diseases, and

genetics.  Offending medications include diuretics, low dose aspirin, ethambutol, pyrazinamide,

and cyclosporine.

Comorbidities:

Hypertension, diabetes, hyperlipidemia, and metabolic syndrome are often associated with

gout. Individuals with psoriasis have increased urate production and are prone to gout. On the

other hand, patients with renal insufficiency have decreased urate excretion, which also

results in gouty attacks. 

Hyperuricemia

Hyperuricemia is the key factor for the development of gout as it can promote monosodium

urate crystal nucleation and growth by reducing urate solubility. Uric acid in the blood comes

from both exogenous and endogenous purine breakdown, which then gets excreted through

the kidneys. Overproduction and/or underexcretion of uric acid is the foundation for the rise

of serum uric acid levels.

Inflammatory response

Inflammation starts when macrophages phagocytize monosodium urate crystals and trigger

the formation and activation of cytosolic protein complexes (NLRP2 inflammasome). These

complexes subsequently recruit caspase-1 which activates pro-IL-1beta to IL-1beta.  IL-1beta
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plays an important role in the inflammatory response to gout. It promotes vasodilatation,

recruitment of monocytes and initiates, as well as, amplifies the inflammatory cascade. Further

IL-1beta secretion can result in bone and cartilage break down. Other cytokines, such as TNF-

1, IL-6, CXCL8, and COX-2, are also involved in the inflammatory response.

People with your genetic profile are likely to not have the predisposition for Gout

According to the latest scientific discoveries, there is no documented genetic predisposition

to Gout in your results. Nevertheless, we recommend monitoring your health in accordance

with your country's health recommendations and to check this finding again as we await the

release of the new database from Clinvar.
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Knee osteoarthritis

RESULTS

Knee osteoarthritis (OA), also known as degenerative joint disease, is typically the result of

wear and tear and progressive loss of articular cartilage. It is most common in elderly women

and men. Knee osteoarthritis can be divided into two types, primary and secondary. Primary

osteoarthritis is articular degeneration without any apparent underlying reason. Secondary

osteoarthritis is the consequence of either an abnormal concentration of force across the

joint as with post-traumatic causes or abnormal articular cartilage, such as rheumatoid

arthritis (RA). Osteoarthritis is typically a progressive disease that may eventually lead to

disability. The intensity of the clinical symptoms may vary from each individual. However, they

typically become more severe, more frequent, and more debilitating over time. The rate of

progression also varies for each individual. Common clinical symptoms include knee pain that is

gradual in onset and worse with activity, knee stiffness and swelling, pain after prolonged

sitting or resting, and pain that worsens over time. Treatment for knee osteoarthritis begins

with conservative methods and progresses to surgical treatment options when conservative

treatment fails. While medications can help slow the progression of RA and other inflammatory

conditions, no proven disease-modifying agents for the treatment of knee osteoarthritis

currently exist.

Knee osteoarthritis is classified as either primary or secondary, depending on its cause.

Primary knee osteoarthritis is the result of articular cartilage degeneration without any known

reason. This is typically thought of as degeneration due to age as well as wear and tear.

Secondary knee osteoarthritis is the result of articular cartilage degeneration due to a known

reason.

Articular cartilage is composed primarily of type II collagen, proteoglycans, chondrocytes, and

water. Healthy articular cartilage constantly maintains an equilibrium between each of the

components so that any degradation of cartilage is matched by synthesis. Healthy articular

cartilage is thus maintained. In the process of osteoarthritis, matrix metalloproteases (MMPs),

or degradative enzymes, are overexpressed, disrupting the equilibrium and resulting in an

overall loss of collagen and proteoglycans. In the early stages of osteoarthritis, chondrocytes

secrete tissue inhibitors of MMPs (TIMPs) and attempt to increase synthesis of proteoglycans

to match the degradative process. However, this reparative process is not enough. The loss in

equilibrium results in a decreased amount of proteoglycans despite increased synthesis,

increase in water content, the disorganized pattern of collagen, and ultimately loss of articular

cartilage elasticity. Macroscopically these changes result in cracking and fissuring of the

cartilage and ultimately erosion of the articular surface.
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People with your genetic profile are likely to have the predisposition for Knee osteoarthritis.

Your genotype suggests that you might have an increased risk of developing Knee

osteoarthritis. Consider discussing your risk with a healthcare professional, especially if you

have a family history or other risk factors for this condition. Lifestyle and other factors can

also influence the chances of developing Knee osteoarthritis.. Consult with a healthcare

professional before making any major lifestyle changes.

Treatment / Management

Treatment for knee osteoarthritis can be broken down into non-surgical and surgical

management. Initial treatment begins with non-surgical modalities and moves to surgical

treatment once the non-surgical methods are no longer effective. A wide range of non-

surgical modalities is available for the treatment of knee osteoarthritis. These interventions do

not alter the underlying disease process, but they may substantially diminish pain and disability.

Non-Surgical Treatment Options

- Patient education

- Activity modification

- Physical therapy

- Weight loss

- Knee bracing

- Acetaminophen

- Nonsteroidal anti-inflammatory drugs (NSAIDs)

- COX-2 inhibitors

- Glucosamine and chondroitin sulfate

- Corticosteroid injections

- Hyaluronic acid (HA)

The first-line treatment for all patients with symptomatic knee osteoarthritis includes patient

education and physical therapy. A combination of supervised exercises and a home exercise
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program have been shown to have the best results. These benefits are lost after 6 months if

the exercises are stopped. The American Academy of Orthopedic Surgeons (AAOS)

recommends this treatment. Knee bracing in the setting of osteoarthritis includes unloader-

type braces which shift the load away from the involved knee compartment. This may be useful

in the setting where either the lateral or medial compartment of the knee is involved such as in

a valgus or varus deformity.

Drug therapy is also the first-line treatment for patients with symptomatic osteoarthritis.

There are a wide variety of NSAIDs available, and the choice should be based on physician

preference, patient acceptability, and cost. The duration of treatment with NSAIDs should be

based on effectiveness, adverse effects, and past medical history. There is strong evidence for

NSAID use based on the AAOS guidelines.

Surgical Treatment Options

- Osteotomy

-  Unicompartmental knee arthroplasty (UKA)

- Total knee arthroplasty (TKA)

A high tibial osteotomy (HTO) may be indicated for unicompartmental knee osteoarthritis

associated with malalignment. Typically an HTO is done for varus deformities where the medial

compartment of the knee is worn and arthritic. The ideal patient for an HTO would be a young,

active patient in whom arthroplasty would fail due to excessive component wear. An HTO

preserves the actual knee joint, including the cruciate ligaments, and allows the patient to

return to high-impact activities once healed. It does require additional healing time compared

to an arthroplasty, is more prone to complications, depends on bone and fracture healing, is

less reliable for pain relief, and ultimately does not replace cartilage that is already lost or

repair any remaining cartilage. An osteotomy will delay the need for an arthroplasty for up to

10 years.

Postoperative and Rehabilitation Care

Postoperative and rehabilitation care after a TKA is aimed at restoring the highest possible

range of mobility in and full muscular control of the operated knee. Adequate rehabilitation is

an important requirement for successful TKA. The specific rehabilitation program following a

TKA is somewhat controversial and varies from surgeon to surgeon. Bed mobility, transfer

training, and bedside exercises begin the same day as surgery. Full weight-bearing, typically

with a walker, under the supervision of a therapist, is also allowed. Active range of motion

(ROM), terminal knee extensions, straight leg raises, and muscle strengthening exercises begin

on postoperative day one. Gait training and transfers continue as well. In general, the patient
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must demonstrate safe ambulation with an assistive walking device on flat ground and stairs,

the ability to safely transfer from bed to seated and standing positions, and adequate pain

control prior to being discharged from the hospital. Patients are typically discharged to home

or a skilled nursing facility. This is based on individual need in consultation with social work.

  VARIAN TS  FO UN D  

Gene rsID Genotype

PACERR rs4140564 AA

PARD3B rs1207421 AG
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Glaucoma is the second leading cause of permanent blindness in the United States and occurs

most often in older adults. There are four general categories of adult glaucoma: primary open-

angle and angle-closure, and the secondary open and angle-closure glaucoma. The most

common type in the United States is primary, open-angle glaucoma (POAG). Glaucoma is

defined as an acquired loss of retinal ganglion cells and axons within the optic nerve or optic

neuropathy, that results in a characteristic optic nerve head appearance and a corresponding

progressive loss of vision. This pattern of peripheral loss of vision can also be a distinguishing

characteristic from other forms of vision loss. The patient with POAG is often asymptomatic

until the optic nerve damage is severe unless signs of early glaucoma are recognized on a

routine eye exam. Acute angle-closure glaucoma, in contrast, can develop suddenly and result

in a more rapid decline in vision with associated corneal edema, eye pain, headache, nausea, and

emesis. Secondary glaucoma is usually correlated with a prior eye injury or disease state

causing elevated intraocular pressure (IOP) and related optic neuropathy. The last type is

normal or low-tension type glaucoma in which patients have the same visual loss pattern as

POAG but at normal intraocular pressure readings. While there are congenital, infantile,

development glaucomas, and a juvenile variant of POAG, the four previously mentioned

glaucoma types typically occur in people over the age of 40. The cause is generally correlated

with increased intraocular pressure, though it has not been proven to have a direct cause-

and-effect relationship. There may also be a genetic component to the development of

glaucoma. Monozygotic twin pairs have a higher percentage of concordance, but not pairs,

which suggests that environmental factors also influence the development of the disease.

Currently, the exact etiology of glaucoma is unknown but there is a clear correlation with

elevated eye pressures in the majority of POAG cases. Open-angle glaucoma typically manifests

as a slow painless damage to the optic nerve that is thought to be due to the drainage system

in the eye becoming ineffective. In glaucoma, the resistance to drainage of aqueous humor

most commonly starts at the inner wall of Schlemm’s canal at the juxtacanalicular trabecular

meshwork. There are a couple subsets of open-angle glaucoma which are Juvenile open-angle

glaucoma and low-tension/normal-tension glaucoma. Juvenile open-angle glaucoma affects

patients between the ages of 5-35 years old. It is uncommon and tends to be found later in

the disease process because its early but gradual IOP elevation. Patients also typically present

with eye pressures greater than 30 mm Hg. Juvenile open-angle is thought to follow the same

process of increased IOP leading to optic neuropathy as POAG, just in a younger patient

population. 
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Low-tension or normal-tension glaucoma resembles POAG as there is the characteristic optic

disc cupping and peripheral visual-field loss finding but the IOP readings are consistently less

than 21 mm Hg. Theories include having an abnormally pressure-sensitive optic nerve or

intermittent ischemic change due to atherosclerosis/vascular insufficiency.

Angle-closure is the type of glaucoma that can present as a medical emergency in the acute

setting. This occurs when the drainage system of the eye becomes blocked abruptly due to the

closure of the angle formed between the cornea and the iris. Typically, this occurs due to an

age-related thickening of the lens, causing the gradual increase in a relative pupillary block

which then pushes the iris anteriorly. 

Glaucoma is diagnosed based on clinical characteristic findings of a progressive optic

neuropathy or visual field defects based on the testing modalities listed above. There is no

single ‘gold standard’ test for the diagnosis of glaucoma.

People with your genetic profile are likely to have the predisposition for Glaucoma

Your genotype suggests that you might have an increased risk of developing Glaucoma.

Consider discussing your risk with a healthcare professional, especially if you have a family

history or other risk factors for this condition. Lifestyle and other factors can also influence

the chances of developing Glaucoma. Consult with a healthcare professional before making any

major lifestyle changes.

Treatment / Management

Glaucoma management is tailored to the specific type and severity. However, there is no

treatment at this time that can reverse any of the vision loss that has occurred, it can only

help to prevent further damage and vision loss. Visual field testing and mapping of vision loss

are helpful in monitoring disease progression.

Open-angle glaucoma is generally managed initially with medications to lower eye pressure.

Medication classes include prostaglandin analogs, beta blockers, carbonic anhydrase inhibitors,

an alpha-2 agonist, miotic agents, and more recently rho-kinase inhibitors and nitric-oxide

donating medications. Laser trabeculoplasty is also used as a primary treatment option in

some cases. If medical management cannot be achieved successfully, procedures like laser

trabeculoplasty, trabeculectomy, inserting a drainage valve/tube shunt, or laser treatment to

the ciliary body to reduce aqueous production can be used to establish better control of IOP.

Minimally invasive glaucoma surgery (MIGS) is another evolving option for those who have

mild-moderate glaucoma. MIGS has a more favorable overall safety profile compared with

conventional trabeculectomy and tube shunts, more rapid recovery time, and have proven

effective for IOP reduction to the mid-high teens level. Studies also support that MIGS
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placement can reduce the number of pressure lowering medications required to maintain

target IOP levels

Differential Diagnosis

In making the diagnosis of primary open-angle glaucoma, other disease processes that can

cause optic neuropathy must be ruled out. Other possible diagnoses to keep in mind are

previous ischemic optic neuropathy, optic atrophy, and compressive non-glaucomatous optic

neuropathy can cause similar patterns of visual field loss and in some case “pseudo-cupping”

of the optic nerve. In the case that elevated IOP or characteristic glaucomatous optic nerve

changes are noted, it’s important to evaluate with gonioscopy to determine if the anterior

chamber is open, narrow, or closed. Additionally, it is important to evaluate for the often time

subtle signs of the many types of secondary glaucoma, review the medication list for possible

idiosyncratic drug reactions, steroid response, and to take a thorough history of prior ocular

trauma and surgery.

Enhancing Healthcare Team Outcomes

Glaucoma is a chronic and serious disease that can result in permanent vision loss if not taken

care of properly. To reduce the morbidity of the disorder, the condition is best managed by an

interprofessional team that is dedicated to the management of patients with vision problems.

The key to treatment is patient education. The pharmacist should emphasize the importance

of medication compliance and the need to follow up with the eye surgeon. The ophthalmic

nurse should assess the intraocular pressure and convey the result to the ophthalmologist.

Regular eye appointments and compliance with medication are vital to helping slow down

disease progression. Since glaucoma has a hereditary component, it is important to educate

family members that they may be at an increased risk to develop glaucoma and may need to

have screening done regularly by an eye doctor for early detection. No member of the team

should change the dose or frequency without first consulting with the ophthalmologist. Only

through open communication between the members can the morbidity of glaucoma be

decreased.

  VARIAN TS  FO UN D  

Gene rsID Genotype

AL451074.1 rs4656461 AA
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Thrombosis is the formation of a blood clot (partial or complete blockage) within blood

vessels, whether venous or arterial, limiting the natural flow of blood and resulting in clinical

sequela. The ability of blood to flow freely in vessels relies on complex homeostasis that exists

between blood cells (including platelets), plasma proteins, coagulation factors, inflammatory

factors and cytokines, and the endothelial lining within the lumen of arteries and veins. When

there is an imbalance with this physiologic process, there can be an increased risk of

developing a thrombosis versus a coagulopathy (increased risk of bleeding). In certain clinical

circumstances, patients can be at increased risk of thrombosis and bleeding simultaneously

(e.g., disseminated intravascular coagulopathy-DIC, or in patients with underlying malignancy

who develop a coagulopathy). As such, the diagnosis and management of thrombosis are

complex. They can arise in any organ system, and their clinical presentation can vary

depending on underlying comorbidities and presence (or absence) of provoking factors. Many

factors can impact management decisions including whether venous or arterial, acute or

chronic, first or subsequent episode, family history, risk factor assessment, and hemodynamic

stability. The use and duration of anticoagulation or antiplatelet therapy depend on a careful

assessment of these factors. Furthermore, a decision to pursue an exhaustive hypercoagulable

workup to further evaluate for inherited or acquired conditions that predispose to thrombosis

is controversial and should only be completed in carefully selected patients or with

subspecialty hematology evaluation prior.

Together, acute venous and arterial thrombosis accounts for the most common causes of

death in developed countries. This mortality obviously depends on location and acuity of

thrombosis, with myocardial infarction and cerebrovascular accident (CVA) or stroke

accounting for the highest proportion of thrombosis-associated death in the United States.

An understanding of the basic pathophysiology of thrombosis and provoking risk factors can

aid clinicians in the diagnosis, workup, and management of this condition. However, the topic is

incredibly broad with many management-specific differences and decisions depending on

etiology, risk factors, the location of thrombus (venous or arterial), and selection of

anticoagulant or antiplatelet therapy. Many patients may require subspecialty evaluation with

cardiologists, pulmonologists, neurologist, and/or hematologists. The state of the science on

arterial and venous thrombosis is continually evolving, as is our understanding of provoking

risk factors, hypercoagulability testing, and medical management.

The cause of thrombosis is multifactorial. As noted, thrombosis occurs when there is an

imbalance in endogenous anticoagulation and hemostasis through a complex pathophysiologic

mechanism. Historically, three common factors predispose to thrombosis: 1) damage to the
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endothelial lining of the vessel wall; 2) a hypercoagulable state, and 3) arterial or venous blood

stasis. When considering venous thromboembolism (VTE), an appreciation of the anatomy of

the deep veins of the extremities and the pulmonary system is helpful. For example, the deep

veins of the lower extremity include the femoral, iliac and popliteal veins. Thrombosis can also

occur in the veins of the upper extremity like in the subclavian, axillary, brachial veins. Other

thrombosis sites include superior vena cava thrombosis, jugular vein thrombosis, cerebral

venous sinus thrombosis, cavernous sinus thrombosis, retinal vein occlusion. 

People with your genetic profile are likely to not have the predisposition for Venous

thromboembolism.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Venous thromboembolism in your results. Nevertheless, we recommend monitoring your

health in accordance with your country's health recommendations and to check this finding

again as we await the release of the new database from Clinvar.
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There are a large number of potential causes of small vessel occlusion, some autopsy-proven,

others inferred. These 'causes' may not necessarily be mutually exclusive; for example, small

vessel spasm may mediate destructive lesions or exacerbate atheroma. Despite this multiplicity

of possible causes,   there has been no convincing contradictory data since, that there are

two small vessel pathologies of major pathogenetic significance to stroke, the first

'lipohyalinosis', the second atherosclerosis. Lipohyalinosis, as originally described, is a

destructive vessel lesion characterised by a loss of normal arterial architecture, mural foam

cells and, in acute cases, evidence of fibroid vessel wall necrosis. The term 'lipohyalinosis' has

subsequently been misused to describe almost any cerebral small vessel pathology. It is distinct

from, and should not be confused with, the concentric, hyaline wall thickening that is a feature

of most aged brains. 

Such poorly distensible collagen-rich 'tubes', for which the term 'hyaline arteriosclerosis' is

appropriate, are ill-equipped to match cerebral blood supply with demand, particularly if

systemic blood pressure is abnormally high or low. They are an almost invariant feature of

brains with diffuse, presumed ischaemic, white matter disease or leukoaraiosis. However,

although such hyaline arteriosclerosis is often severe in brains harbouring lacunar infarcts,

there is no direct evidence that they are a cause of focal brain lesions and lacunar stroke.

It is now clear from twin, family and population studies that there is a significant familial or

genetic component underlying ischaemic stroke, and there is now increasing effort to identify

and characterise the susceptibility genes. It is attractive, for example, to speculate that

'cortical' and 'lacunar ' stroke patients, who have similar risk factor profiles, suffer different

types of stroke because of different genetic predispositions. Of the rare inherited Mendehan

disorders with an increased stroke risk, CADASIL and familial variants of cerebral amyloid

angiopathy are both associated with specific cerebral small vessel pathologies and

cortical/subcortical microinfarcts. but neither is likely to contribute significantly to the overall

prevalence of lacunar strokes. Gene polymorphism association studies have, however, shown a

weak but significant association of the DD genotype of the angiotensin converting enzyme

(ACE) gene with ischaemic stroke in general. 

People with your genetic profile are likely to not have the predisposition for vessel stroke.

According to the latest scientific discoveries, there is no documented genetic predisposition

to vessel stroke in your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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A severe elevation of triglycerides (TG) increases a person's risk for pancreatitis and requires

lowering by lifestyle change and pharmacotherapy. Also, etiology needs to be addressed.

Although statin therapy has improved atherosclerotic cardiovascular disease (ASCVD)

outcomes, residual risk remains. In this setting of residual atherosclerotic cardiovascular

disease risk, mild to moderate hypertriglyceridemia (HTG) has been shown in many studies to

be an independent risk factor for cardiovascular disease (CVD), but data does not show

definite evidence that cardiovascular disease risk diminishes with the treatment of

hypertriglyceridemia. Hypertriglyceridemia in many cases is multifactorial, resulting from the

combination of genetic factors and other causes of increased production and or impaired

clearance of triglyceride-rich lipoproteins (TRLP).

Genetic causes

Familial combined hyperlipidemia: elevated VLDL and or LDL, the phenotype can vary from

isolated hypertriglyceridemia to isolated hypercholesterolemia. Regardless of phenotype,

increased apo B concentration is seen and is used to distinguish from familial

hypertriglyceridemia. Associated with premature cardiovascular disease

Familial hypertriglyceridemia: secretion of large VLDL particles, typically with low LDL and HDL.

Autosomal dominant inheritance. Usually asymptomatic but in the setting of secondary

contributors to hypertriglyceridemia, can present with chylomicronemia syndrome and

pancreatitis. Not associated with premature cardiovascular disease

Familial dysbetalipoproteinemia (type III hyperlipoproteinemia): elevated remnant VLDL and

chylomicron. Elevation in both cholesterol and triglycerides which are roughly equal.

Associated with premature cardiovascular disease and peripheral vascular disease.

Evaluation

The diagnosis of hypertriglyceridemia should be made based on a fasting lipid panel with

recommended length of the fast of 12 hours. An important point in the setting of triglycerides

higher than 400 mg/dL, the Friedewald equation which is commonly used to calculate LDL-C

levels, underestimates LDL-C levels. In this setting, it is best to rely on calculation of non-HDL-

C levels (total cholesterol minus HDL cholesterol) or obtain direct LDL-C levels when available.

People with your genetic profile are likely to not have the predisposition for

Hypertriglyceridemia

According to the latest scientific discoveries, there is no documented genetic predisposition

to Hypertriglyceridemia in your results. Nevertheless, we recommend monitoring your health in
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accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.



DANTE LABS™ TEST RESULTS

KIT ID:   GFX0238784

Dante Labs | {{advanced_health_and_wellness}} v1.0.94 | v4.2.2
Run: 1

Kit ID: GFX0238784
Lot: 15:30:22
Batch: 2020-07-20

Page 290

Dermatomyositis

RESULTS

Idiopathic inflammatory myositis (IIM) is classified into four subtypes based on clinical and

histopathological features. Polymyositis and dermatomyositis (PM/DM) are 2 of those

subtypes in addition to immune-mediated necrotizing myopathy and inclusion body myositis.

The presence of autoantibodies and inflammatory infiltration in the muscles suggests that

idiopathic inflammatory myositis is an autoimmune condition, but the target autoantigens have

not yet been identified. Apart from symmetric proximal muscle weakness, polymyositis and

dermatomyositis have several clinical manifestations in common when compared to inclusion

body myositis and necrotizing myopathy and can be grouped for discussion.

The most commonly used criteria for PM/DM are Peter/Bohan criteria.

- Symmetric proximal muscle weakness

- Elevated serum muscle enzymes

- Myopathic changes in electromyography (EMG)

- Characteristic muscle biopsy abnormalities

- Typical rash of dermatomyositis for diabetes mellitus

Inflammatory myopathies are immune-mediated processes triggered by environmental factors

in genetically susceptible people.

Environmental factors: The best known environmental risk factors are drugs, infections,

ultraviolet (UV) light, vitamin D deficiency, and smoking. Few cases of myositis resembling

polymyositis and dermatomyositis (PM/DM) have been reported after treatment with

penicillamine, interferon (IFN)-alpha, and anti-tumor necrosis factor (TNF) inhibitors. The

detection of antibodies to the Coxsackie virus, more frequently in patients with juvenile

diabetes mellitus than in controls, supports the hypothesis of an infectious trigger. However,

solid evidence is lacking for any role of continuing viral infection as a cause of chronic muscle

inflammation.

Genetic susceptibility: The occurrence of myositis in monozygotic twins and first-degree

relatives of affected individuals suggests a role for genetic factors in developing IIM. The

genetic factors are complex because the human leukocyte antigen (HLA) genes associated with

IIM vary in different populations around the world.
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People with your genetic profile are likely to have the predisposition for Dermatomyositis

Your genotype suggests that you might have an increased risk of developing Dermatomyositis.

Consider discussing your risk with a healthcare professional, especially if you have a family

history or other risk factors for this condition. Lifestyle and other factors can also influence

the chances of developing Dermatomyositis. Consult with a healthcare professional before

making any major lifestyle changes.

Treatment / Management

Corticosteroids are the initial therapy and cornerstone in the management of both

polymyositis and dermatomyositis (PM/DM). The common practice is to start with prednisone 1

to 2 mg/kg/day. In patients with severe weakness and those with extramuscular involvement,

intravenous methylprednisolone 1mg/day for three consecutive days may be used. Patients

should be closely followed, and a steroid dose can be slowly tapered based on the clinical

response. There is no guideline available for initial dosing or tapering of steroids, so the

treatment should be under an experienced physician and based on clinical judgment. Patients

and families should be educated about the disease and the treatment. Patients should be

monitored for steroid-related adverse effects, particularly osteoporosis, steroid-induced

myopathy, hypertension, hyperglycemia, and weight gain.

Steroid-sparing therapy like methotrexate and azathioprine can be used in patients who

develop adverse effects to steroids or those having trouble with tapering the steroids in

patients with normal thiopurine methyltransferase (TPMT) activity.

Biologics

Rituximab, anti-CD 20 monoclonal antibody, is effective in treating myositis and myositis-

related interstitial lung disease. Rituximab is preferred over cyclophosphamide by many

clinicians due to its better tolerance and adverse effect profile. Although some patients might

respond to anti-TNF agents, the studies on etanercept and infliximab have shown conflicting

results. Few cases report tocilizumab (anti-IL-6 antibody), anakinra (anti-IL one antibody),

alemtuzumab (anti-CD-52), tofacitinib, and ruxolitinib (JAK-inhibitors) as effective agents in

treating autoimmune myositis. However, there are no confirmatory studies, and these drugs

are used only in resistant cases.

The management of polymyositis and dermatomyositis is with an interprofessional team

because of the complexity of treatment. While the initial treatment is usually done by the

rheumatologist, the patient followup is often by the primary care provider and nurse

practitioner. Corticosteroids are the initial therapy and cornerstone in the management of

both polymyositis and dermatomyositis (PM/DM). There is no guideline available for initial
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dosing or tapering of steroids, so the treatment should be under an experienced physician and

based on clinical judgment. Patients and families should be educated about the disease and the

treatment. Patients should be monitored for steroid-related adverse effects, particularly

osteoporosis, steroid-induced myopathy, hypertension, hyperglycemia, and weight gain.

Steroid-sparing therapy like methotrexate and azathioprine (in patients with normal thiopurine

methyltransferase (TPMT) activity) can be used in patients who develop adverse effects to

steroids or those having trouble with tapering the steroids. They are also used in patients

with inadequate response to steroids. Side effects of these disease-modifying drugs need to

be monitored.

  VARIAN TS  FO UN D  
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MIR3142HG-ATP10B rs4921293 AG

WDFY4 rs7919656 GG
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Coronary artery disease (CAD) is the most common form of heart disease. It is the result of

atheromatous changes in the vessels supplying the heart. CAD is used to describe a range of

clinical disorders from asymptomatic atherosclerosis and stable angina to acute coronary

syndrome (unstable angina, NSTEMI, STEMI). In the US, it is still one of the leading causes of

mortality. Initial evaluation of risk factors is the first step in the prevention of coronary artery

diseases. The beginning of coronary artery disease is generally attributed to a chronic

inflammatory process, from the earliest formation of the fatty streak to the final formation of

a fibrous-atheroma. This process gets incited by endothelial dysfunction. It can result from

one or a combination of multiple of the following factors – sheer stress, oxidation injury due

to free radicals, genetic alterations, chronic infection, or hypercholesterolemia. These inciting

factors are thought to be due to uncontrolled hypertension, diabetes, smoking, and certain

genetic factors.

After initial insult, the endothelium releases inflammatory cytokines and becomes highly

receptive to the leukocytes, especially monocytes, and platelets. The monocytes attracted to

the endothelium, mature to become macrophages and engulf the oxidized LDL particles to

form lipid-laden foamy macrophages. Due to continuous inflammation, there is also migration

and proliferation of smooth muscles, which finally form a fibrous atheroma. The core of the

fibrous atheroma consists of oxidized lipid with macrophages and necrotic tissue that is

surrounded by collagen-rich matrix and proliferative smooth muscles.

The continuous process of chronic inflammation and atheroma formation causes the arterial

wall to thicken. This thickened arterial wall leads to a compensatory dilation of the artery with

no change in the lumen (also called “remodeling”). However, after a prolonged period of

remodeling, the arterial wall can no longer dilate. Finally, the lesion alters the blood by intruding

in the lumen and decreasing the area.

Evolving plaque Complications:

- Thin cap or large lipid atheroma (greater than 40% of plaque volume) increases the chances

of coronary plaque disruption followed by thrombotic occlusion plaque

- Thrombus in the lumen caused by endothelial erosion

- Intra-plaque hemorrhage causing expansion of plaque volume
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- Lumen thrombus caused by protruding calcific nodules from complex fibro–lipid–calcific

architecture and calcified shell

People with your genetic profile are likely to have the predisposition for Coronary artery

disease

Your genotype suggests that you might have an increased risk of developing Coronary artery

disease. Consider discussing your risk with a healthcare professional, especially if you have a

family history or other risk factors for this condition. Lifestyle and other factors can also

influence the chances of developing Coronary artery disease. Consult with a healthcare

professional before making any major lifestyle changes.

Treatment of coronary artery disease depends upon the symptoms and clinical presentation

of the patient. It can range from medical management for controlling angina symptoms to

acute intervention by coronary artery stenting. Patients, who present with unstable angina

and NSTEMI, require urgent evaluation - the clinician should initiate immediate pain control with

morphine and nitroglycerin, as well as anticoagulation with heparin, and antiplatelet agents

(aspirin or clopidogrel). Furthermore, if the patients present with STEMI, urgent

revascularization is necessary, in addition to the initial stabilization. Also, for patients with

unstable angina and NSTEMI with significant risk factors, the decision should be made on

whether cardiac catheterization is warranted based on risk assessment.

Primary Prevention. Early recognition of risk factors and primary prevention have significantly

decreased the morbidity and mortality associated with CAD. The risk assessment and

preventive therapy is a combined discussion and decision that should take place between the

patient and their physician. ACC/AHA 2019 recommends risk stratification by calculating 10-

year-ASCVD risk, using the Pooled Cohort Equation (PCE). In adults aged between 40 and 75

years without any significant CAD history, a 10-year risk should be part of every visit. For

adults between 20 and 39 years, it is reasonable to asses 10-year ASCVD risk at least every

four to six years. Based on ASCVD scores, the 10-year risk can classify as low risk (lower than

5%), borderline risk (5 to 7.5%), intermediate-risk (7.5 to 20%) and or high risk (greater than

20%). Lifestyle modification with diet, exercise, and smoking cessation is crucial to reduce

cardiovascular risk factors. Further control of hypertension, diabetes, and hyperlipidemia is

essential to reduce the risk of CAD

Diet. Diet is a significant contributing factor to reduce the risk of coronary artery disease.

According to ACC/AHA 2019, the plant-based Mediterranean diet (high in vegetables, fruits,

legumes, nuts, whole grains, and fish) is highly recommended. Replacing saturated fats with

dietary monosaturated and polyunsaturated fats are found to be beneficial to reduce

cardiovascular risks. Besides, dietary sodium reduction is found to have reduced BP and

decreased risk for cardiovascular events, according to the DASH trial. On the other side,
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sugar-sweetened and artificial sweeteners have shown to increase the risk of diabetes, leading

to an increased 10-year ASCVD risk. Moreover, increased intake of trans fat also correlates

with increased ASCVD risk.

Exercise, physical activity, and weight loss. Physical activity is also equally beneficial for CAD

risk reduction. At least 150 minutes per week of moderate-intensity activities and greater than

75 minutes a week of vigorous-intensity physical activities are helpful. Moderate activities

include brisk walking (2.4 to 4 mph), biking (5 to 9 mph), active yoga, and recreational

swimming, whereas vigorous activities include jogging/running, biking (greater than 10 mph),

playing tennis, swimming, etc.Individuals are diagnosed as overweight when body mass index

(BMI) is between 25 to 29.8 kg/m2̂ and obese when BMI greater than or equal to 30 kg/m2̂.

Conditions of both overweight and obesity increase the ASCVD risk compared to normal

weight.

Tobacco Use. Using tobacco is among the leading causes of preventable deaths in the U.S. and

also a significant risk factor of CAD. Tobacco usage requires assessment in all adults at every

primary care visit.

Hypertension management. The current definition of hypertension is systolic blood pressure

(BP) greater than or equal to 130 mm Hg and diastolic blood pressure (BP) greater than or

equal to 80 mm Hg. Stage 1 hypertension defines as systolic BP between 130 and 139 and

diastolic BP between 80 and 89. Similarly, stage 2 hypertension is when systolic BP is greater

than or equal to 140 and diastolic BP is greater than or equal to 90.

Type 2 Diabetes mellitus (DM). Type 2 diabetes mellitus is categorized when hemoglobin A1c

(HbA1c) is greater than 6.5 %. Type 2 diabetes mellitus is strongly related to a sedentary

lifestyle, dietary habits, physical activity, and body weight. Among 12 % of the U.S. adults

having diabetes, 90 to 95 % have type 2 diabetes mellitus. It is one of the major cardiovascular

risk factors.

Statin use. A moderate-intensity statin is recommended to any patient aged between 40 to 75

years with type 2 DM, regardless of cholesterol levels and ASCVD risk. In this age group, for

patients with low-density lipoprotein (LDL) exceeding 190, high or maximum tolerable intensity

statin is recommended.

Aspirin. Aspirin is anti-thrombotic and reduces the risk of cardiovascular disease by

irreversibly binding with the platelets. However, the use of low-dose aspirin (75 to 100 mg

orally) for primary prevention is getting more controversial recently.
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Kidney stones

RESULTS

Renal calculi are a common cause of blood in the urine (hematuria) and pain in the abdomen,

flank, or groin. They occur in one in 11 people at some time in their lifetimes with men affected

2 to 1 over women. Development of the stones is related to decreased urine volume or

increased excretion of stone-forming components such as calcium, oxalate, uric acid, cystine,

xanthine, and phosphate. Calculi may also be caused by low urinary citrate levels or excessive

urinary acidity. Renal calculi present with excruciating pain and most patients present to the

emergency department in agony. A single event does not cause kidney failure but recurrent

renal calculi can damage the tubular epithelial cells, which can lead to functional loss of the

renal parenchyma.

Urolithiasis occurs when solutes crystallize out of urine to form stones. Urolithiasis may occur

due to anatomic features leading to urinary stasis, low urine volume, dietary factors (e.g., high

oxalate or high sodium), urinary tract infections, systemic acidosis, medications, or

uncommonly genetic factors such as cystinuria. The most common cause of the stone disease

is inadequate hydration and subsequent low urine volume. The other four most common

factors contributing to urinary stone formation are hypercalciuria, hyperoxaluria,

hyperuricosuria, and hypocitraturia.

The four major types of renal calculi include

- Calcium stones (due to hyperparathyroidism, renal calcium leak, hyperoxaluria,

hypomagnesemia and hypocitraturia)

- Uric acid stones are associated with pH less than 5, high intake of purine foods (fish,

legumes, meat), or cancer. These stones may also be associated with gout

- Struvite stones (caused by gram negative-urease positive organisms that breakdown urea

into ammonia. Common organisms include pseudomonas, proteus, and klebsiella. E coli is not

associated with struvite stones)

- Cystine stones are due to an intrinsic metabolic defect causing the failure of the renal

tubules to reabsorb cystine, lysine, ornithine, and arginine.

There also appears to be a genetic association to renal calculi. In some families, there may be

mutations that cause a defect in the renal tubular handling of calcium and other substrates.

People with your genetic profile are likely to have the predisposition for Kidney stones
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Your genotype suggests that you might have an increased risk of developing Kidney stones.

Consider discussing your risk with a healthcare professional, especially if you have a family

history or other risk factors for this condition. Lifestyle and other factors can also influence

the chances of developing Kidney stones. Consult with a healthcare professional before

making any major lifestyle changes.

Many stones may be watched conservatively as an outpatient, with intervention planned as an

outpatient. Smaller stones (less than 5 mm) have a greater chance (90%) of passing on their

own with medical expulsion therapy (usually tamsulosin, nifedipine or alfuzosin). Any hint of a

urinary tract infection should be treated aggressively with antibiotics.

Acute management requires IV hydration, analgesia, and antiemetic medications. Studies show

that desmopressin can lower the pain of renal calculi. Anecdotal reports indicate that the use

of calcium channel blockers can provide pain relief due to relaxation of the ureter and helps

passage of the stone distally. Others recommend the use of alpha-blockers. The urine should

be strained for stones.

There are several cases where urgent intervention is required. 

- An obstructing stone in a patient with a urinary tract infection, fever or sepsis. (This is called

pyonephrosis or obstructive pyelonephritis and requires urgent surgical decompression by

urology or interventional radiology)

- Nausea or pain uncontrolled with outpatient management 

- An obstructing stone in a solitary kidney

- Any degree of simultaneous bilateral obstruction which can easily lead to renal failure

- Any degree of obstruction with a rising creatinine

In the case of urinary tract infection or urosepsis with an obstructing stone, the obstruction

should first be relieved with either a ureteral double J stent or nephrostomy tube placement.

The decision of which treatment modality is most appropriate should be made by urology.  In

general, the more severely ill the patient, the greater the benefit from a nephrostomy tube.

Definitive stone management can then occur once the infection is no longer active.  Morbidly

obese patients and those who cannot be safely taken off of their blood thinners may require

double J stent, regardless.

Prognosis
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Close to 80-90% of renal calculi pass spontaneously. About 3% of patients need admission

because of the pain, inability to pass the stone or hydration. A few patients may develop

urinary tract obstruction and an upper urinary tract infection. This can result in urosepsis or

pyelonephritis. Most of these patients require a procedure to remove the stone. The

recurrence of renal calculi has been reported to be about 50% within 5 years. Individuals with

ongoing malignancy or metabolic problems are at a higher risk for recurrence. The key for all

patients with renal calculi is to stay hydrated; without hydration no medical therapy is

successful.
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Obstructive sleep apnea

RESULTS

Obstructive sleep apnea (OSA) is characterized by episodes of complete collapse of the airway

or partial collapse with an associated decrease in oxygen saturation or arousal from sleep. This

disturbance results in fragmented, nonrestorative sleep. Other symptoms include loud,

disruptive snoring, witnessed apneas during sleep, and excessive daytime sleepiness. OSA has

significant implications for cardiovascular health, mental illness, quality of life and driving

safety.

Sleep apnea occurs when there is not enough space to accommodate sufficient airflow in a

portion of the upper airway during sleep. When muscle tone is decreased, the result is a

repetitive total or partial collapse of the airway. In children, the most common cause of

obstructive sleep apnea is enlarged tonsils and/or adenoids. In adults, it is most commonly

associated with obesity, male sex, and advancing age.

Muscle tone decreases during sleep and is lowest during REM sleep. An episode of apnea in

obstructive sleep apnea is caused by at least 90% anterior to a posterior collapse of the

airway for more than 10 seconds. A hypopnea is characterized by at least 30% reduction in

airflow for more than 10 seconds associated with an oxygen desaturation or arousal on

electroencephalogram (EEG).

People with your genetic profile are likely to not have the predisposition for Obstructive sleep

apnea.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Obstructive sleep apnea in your results. Nevertheless, we recommend monitoring your

health in accordance with your country's health recommendations and to check this finding

again as we await the release of the new database from Clinvar.
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Osteoporosis

RESULTS

Osteoporosis is defined as low bone mineral density caused by altered bone microstructure

ultimately predisposing patients to low-impact, fragility fractures. Osteoporotic fractures lead

to a significant decrease in quality of life, with an increased morbidity, mortality, and disability.

Over 50% of postmenopausal white women will have an osteoporotic-related fracture. Only

33% of senior women who have a hip fracture will be able to return to independence. In white

men, the risk of an osteoporotic fracture is 20%, but the one-year mortality in men who have

a hip fracture is twice that of women. Black males and females have less osteoporosis than

their white counterparts, but those diagnosed with osteoporosis have similar fracture risks.

The aging of the American population is expected to triple the number of osteoporotic

fractures.

Primary osteoporosis is related to the aging process in conjunction with decreasing sex

hormones.  The bones have deterioration in microarchitecture leading to loss of bone mineral

density and increased risk of a fracture. Other diseases or their treatments cause secondary

osteoporosis. 

Disease states that can cause osteoporosis include hyperparathyroidism, anorexia,

malabsorption, hyperthyroidism, or overtreatment of hypothyroidism, chronic renal failure,

Cushing, and any disease that can lead to long-term immobilization.

Risk of fracture is high in the following:

- Advanced age

- Prior history of a fracture

- Female gender

- Use of corticosteroids

- Low body mass index

- Smoker

- Secondary osteoporosis

- Intake of alcohol
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Osteoporosis is caused by an imbalance of bone resorption and bone remodeling leading to

decreased skeletal mass. In most individuals, bone mass peaks in the third decade, after which

bone resorption exceeds bone formation. Failure to reach a normal peak bone mass or

acceleration of bone loss can lead to osteoporosis.

People with your genetic profile are likely to not have the predisposition for Osteoporosis

According to the latest scientific discoveries, there is no documented genetic predisposition

to Osteoporosis in your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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Nephropathy

RESULTS

Diabetic kidney disease (DKD) is the leading cause of end-stage kidney disease (ESKD) in

developed countries, including the United States. It is considered a microvascular complication

and occurs in both diabetes mellitus type 1 (T1DM) and diabetes mellitus type 2 (T2DM). The

disorder presents with persistent albuminuria and a progressive decline in the glomerular

filtration rate. There is substantial evidence that early treatment can delay or prevent the

progression of the disorder. Reliable tests for diagnosis and monitoring include urine

albuminuria and the estimated GFR (eGFR). Optimizing glycemia and reasonable blood pressure

control are pivotal in halting the progression of DKD. 

Thirty to 40 percent of patients with diabetes mellitus (DM)develop diabetic nephropathy. The

exact cause of diabetic nephropathy remains unknown, but insulin resistance, genetics,

hyperglycemia, and an autoimmune process may be the causes.

Hyperglycemia leads to the production of reactive oxygen species and activation of pathways,

including protein kinase C, polyol, hexosamine, and advanced glycation end products (AGE). A

significant feature is marked inflammation manifested by an increase in cytokines and

chemokines, including IL-6, MCP-1, TGF-beta (transforming growth factor-beta), and VEGF

(vascular endothelial growth factor), causing inflammation fibrosis and increased vascular

permeability. A podocytopathy ensues, resulting in albuminuria. The resulting systemic and

intraglomerular hypertension results in proteinuria. Proteinuria causes epithelial-mesenchymal

cell transformation leading to fibroblasts and chronic tubular injury.

People with your genetic profile are likely to have the predisposition for Nephropathy

Your genotype suggests that you might have an increased risk of developing  Nephropathy.

Consider discussing your risk with a healthcare professional, especially if you have a family

history or other risk factors for this condition. Lifestyle and other factors can also influence

the chances of developing Nephropathy. Consult with a healthcare professional before making

any major lifestyle changes.

Treatment / Management

Treatment of diabetic nephropathy targets four areas: cardiovascular risk reduction, glycemic

control, control of blood pressure, and inhibition of the renin-angiotensin system (RAS). Risk-

factor modification, including tobacco cessation and optimal lipid control strategies, are crucial

for cardiovascular risk reduction. Studies have shown a significant reduction in the risk of

developing proteinuria and microalbuminuria with intensive diabetes control in T1DM. These
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studies include DCCT (Diabetes Control and Complications Trial) and EDIC (Epidemiology of

Diabetes Interventions and Complications study). The benefits of good glycemic control early

in the onset of disease carried over even after a long time, despite glycemic control being

similar in both groups on longer follow up. This effect is "metabolic memory," a term coined by

DCCT/EDIC investigators. In T2DM, UKPDS (United Kingdom Prospective Diabetes Study)

showed that targeting an HbA1C of 7% led to a lower risk of microvascular complications,

including nephropathy. However, blood pressure (BP) control also led to a decrease in

cardiovascular mortality.

Studies have shown the benefit of ARBs (angiotensin receptor blockers) in delaying the

progression of kidney disease. These include studies like RENAAL (Reduction of Endpoints in

NIDDM with the Angiotensin II Antagonist Losartan Study) and IDNT (Irbesartan Diabetes

Nephropathy Trial), which also showed that the BP achieved, better-predicted kidney outcome

rather than BP at entry, emphasizing the need for BP control. UKPDS showed the benefit of

BP control on any DM-related complication such as death, adverse cardiovascular events, and

the composite of microvascular events. However, aggressive control of systolic BP to less than

120 mm Hg, as opposed to standard therapy (less than 140 mm Hg systolic), found no

difference in cardiovascular outcome or end-stage renal disease. The Eighth Joint National

Committee (JNC 8) guidelines recommend a goal BP less than 140/90 mm Hg for most patients

with T2DM and diabetic nephropathy, but with individualization. Recent diabetic society

guidelines suggest goals of 130/80 for people with diabetes.

While RAS blockade is crucial to prevent the development of diabetic nephropathy, multiple

studies show that early therapy in patients with T1DM is ineffective in preventing the

development of microalbuminuria. However, studies, including ROADMAP (Randomized

Olmesartan and Diabetes Microalbuminuria Prevention), have shown that RAS blockade can

prevent the development of microalbuminuria in T2DM. Studies like IRMA2 (Irbesartan in

Microalbuminuria, Type 2 Diabetic Nephropathy Trial) have shown the benefit of ARB in

preventing proteinuria in patients with microalbuminuria.

Newer drugs like a third-generation mineralocorticoid receptor antagonist, finerenone, has

shown albuminuria reduction in diabetic nephropathy at 90 days, on patients already on ARB.

The EMPAREG and CANVAS studies showed that SGLT2 (sodium-glucose co-transporter 2)

inhibitors that prevent reabsorption of glucose via the renal tubules reduced cardiovascular

mortality. In these cardiovascular outcome trials, the SGLT2 inhibitors had positive effects on

kidney outcomes, namely albuminuria reduction and a reduction in the occurrence of a

composite renal outcome. However, since these are secondary outcomes of trials designed to

test cardiovascular benefit, many studies are now underway to test the actual potential of this

group of drugs to prevent the progression of diabetic nephropathy.

Toxicity and Side Effect Management
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Effect of CKD on Diabetes Drugs

The kidneys play a crucial role in clearing insulin from the body.  When the kidney fails, insulin

remains for longer periods in the body, and this warrants dose reduction of insulin to prevent

hypoglycemia. This principle also is true for most oral antidiabetic medications that are cleared

from the kidney.

Metformin is contraindicated in patients with eGFR less than 30 mL/min/1.73 m2, due to the

likelihood of lactic acidosis. With most oral drugs, the physician needs to be cautious when the

eGFR is less than 45 mL per minute and especially below 30 mL per minute.

Prognosis

Diabetic nephropathy carries high morbidity and mortality. Microalbuminuria is an independent

risk factor for cardiovascular mortality. The majority of patients die from end-stage renal

disease. In addition, diabetic retinopathy is associated with diabetic nephropathy.
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Sperm motility

RESULTS

A varicocele is abnormal dilation and enlargement of the scrotal venous pampiniform plexus

which drains blood from each testicle. While usually painless, varicoceles are clinically

significant because they are the most commonly identified cause of abnormal semen analysis,

low sperm count, decreased sperm motility, and abnormal sperm morphology. The testicular

veins originate in the testicle and form the pampiniform plexus. Venous blood then travels up

through the inguinal canal as part of the spermatic cord, forms the internal spermatic or

testicular vein and terminates in the abdomen. The right internal spermatic vein terminates

directly into the low-pressure inferior vena cava while on the left side, it joins with the

relatively high-pressure left renal vein. This anatomy explains why the majority of clinically

detectable varicoceles are on the left side. Varicoceles occur in around 15% to 20% of all males

but are found in about 40% of infertile males. It is unclear exactly how a varicocele impairs the

production, structure, and function of sperm, although there are several theories. However,

the association between clinically significant varicoceles and male infertility is undeniable. This

association was first noted in the late 1800s by Barfield, a British surgeon, and was

subsequently confirmed by others in the early 1900s. Varicoceles are classified as small,

medium, and large based on their clinical appearance and obvious size. The precise cause of

varicoceles is not known, but it is thought to develop from a backup of venous blood flow in

the internal spermatic vein that causes venous engorgement which is clinically detectable on

scrotal examination.

There are three theories as to the anatomical cause:

- The "Nutcracker" effect which occurs when the left internal spermatic vein gets caught

between the superior mesenteric artery and the aorta. This entrapment causes venous

compression and spermatic vein obstruction.

- Failure of the anti-reflux valve where the internal spermatic vein joins the left renal vein. This

failure causes reflux and retrograde flow in the testicular vein.

- Angulation at the juncture of the left internal spermatic vein and the left renal vein.

Rare causes of varicoceles include deep vein thrombosis, renal arteriovenous malformations,

and thrombosis of the pampiniform plexus.

After the physical exam, the varicocele can be confirmed with high-resolution color-flow

Doppler ultrasound, which will show dilation of the vessels of the pampiniform plexus, typically

greater than 3 mm in diameter. Venography is not needed.
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People with your genetic profile are likely to have the predisposition for Sperm motility

Your genotype suggests that you might have an increased risk of developing Sperm motility.

Consider discussing your risk with a healthcare professional, especially if you have a family

history or other risk factors for this condition. Lifestyle and other factors can also influence

the chances of developing Sperm motility. Consult with a healthcare professional before

making any major lifestyle changes.

Treatment / Management

There are no effective medical treatments. If a varicocele is causing pain or discomfort, the use

of analgesics and scrotal support can be used initially. When a varicocele is treated surgically, it

is usually as an outpatient procedure. The most common approaches are retroperitoneal

abdominal laparoscopic, infra-inguinal, sub-inguinal below the groin or intrascrotal. Regardless

of approach, avoidance of the vas deferens and the testicular artery during surgery is

mandatory. Percutaneous embolization can also be done, usually by interventional radiology.

This involves passing a catheter from the femoral vein, up the vena cava, laterally into the left

renal vein and then inferiorly into the spermatic vein. This approach is usually reserved for

open surgical failures or recurrences. An 89% success rate with this technique has been

reported. Microsurgical techniques allow for identification of small anastomosing vessels that

might otherwise be missed. It also permits better identification of the testicular artery

thereby minimizing its inadvertent injury.

Some pediatric urologists prefer a retroperitoneal, laparoscopic approach which allows for

control of the spermatic vein very near its insertion into a left renal vein. However, this

technique has a relatively high recurrence rate (15%). Complications include hematoma,

hydrocele, infection, scrotal tissue injury, and arterial injury to the testis that may result in loss

of the testicle. It is unclear in the literature which of the procedures improves male fertility

more. Couples with infertility as a result of nonobstructive azoospermia and a varicocele may

benefit from microsurgical testicular sperm extraction and intracytoplasmic sperm injection

(ICSI). The indications to remove a varicocele include relief of pain, reducing testicular atrophy,

and infertility. Candidates for repair meet the following conditions:

- Infertility in males, normal fertility in females (although female infertility factors are not a

contraindication for varicocele surgery in the male)

- Palpable varicocele

- Abnormal semen parameters ("stress pattern")

- Pain related to the varicocele
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- In adolescents when associated with failure of testicular development and growth

If bilateral varicoceles are found, both are repaired at the time of surgery.  If there is a

clinically significant left varicocele but only a subclinical right varicocele, there is evidence that

repairing both may be ultimately be beneficial in producing a pregnancy.
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Diabetes (gestational)

RESULTS

The definition of gestational diabetes mellitus (GDM) is any degree of glucose intolerance with

onset or first recognition during pregnancy. GDM can classify as A1GDM and A2GDM.

Gestational diabetes managed without medication and responsive to nutritional therapy is

diet-controlled gestational diabetes (GDM) or A1GDM. On the other side, gestational diabetes

managed with medication to achieve adequate glycemic control is A2GDM.

Historically, the screening for gestational diabetes consisted of assessing patients history,

past medical obstetric outcomes, and family history of type 2 diabetes mellitus. Even though it

was useful, it was not appropriate. This screening method failed to identify approximately one-

half of pregnant women with GDM. In 1973 a significant study suggested the use of the 50 g

1-hour oral glucose tolerance test as a screening for gestational diabetes; this is a very reliable

method for screening, and it is used for approximately 95% of obstetricians in the united

states of America as a method for screening GDM during pregnancy. Gestational diabetes

etiology is apparently related to 1) the pancreatic beta-cell dysfunction or the delayed

response of the beta cells to the glycemic levels, and 2) the marked insulin resistance

secondary to placental hormonal release. The human placental lactogen is the main hormone

related to increased insulin resistance in GDM. Other hormones related to the development of

this disease are growth hormone, prolactin, corticotropin-releasing hormone, and

progesterone, these hormones contribute to the stimulation of insulin resistance and

hyperglycemia in the pregnancy.

People with your genetic profile are likely to have the predisposition for Diabetes (gestational)

Your genotype suggests that you might have an increased risk of developing Diabetes

(gestational). Consider discussing your risk with a healthcare professional, especially if you

have a family history or other risk factors for this condition. Lifestyle and other factors can

also influence the chances of developing Diabetes (gestational). Consult with a healthcare

professional before making any major lifestyle changes.

Treatment / Management

Gestational diabetes management begins with nonpharmacologic measurements like diet

modifications, exercise, and glucose monitoring. The ADA recommends nutritional counseling

by a registered dietitian and development of a personalized plan based on the patients BMI. In

some settings, in which dietitians are not able, the physician can provide recommendations

based on the three major nutritional concepts: caloric allotment, caloric distribution, and

carbohydrate intake.
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The amount of exercise recommended in GDM is 30 minutes of moderate-intensity aerobic

exercise at least five days a week or a minimum of 150 minutes per week.

If the patient glycemic control is not adequate despite optimal adherence to diet and exercise,

it is recommended to begin pharmacologic treatment. The ADA first line of treatment for GDM

is insulin. The therapy with insulin has been considered the standard therapy for gestational

diabetes management when adequate glucose levels are unachievable with diet and exercise.

Insulin can help achieve an appropriate metabolic control, and it is added to the management if

fasting blood glucose is greater or equal to 95 mg/dL, if 1-hour glucose level is greater or equal

to 140 mg/dL, or if 2-hour glucose level is greater than 120 mg/dL.

The oral hypoglycemic agents, metformin and glyburide, are increasingly being used among

women with gestational diabetes, despite the lack of FDA approval. Glyburide can initiate at a

dose of 2.5 mg, and the maximum dose is 20mg. Metformin therapy should start at a dose of

500 mg, and the maximum dose is 2500 mg.

Basal insulin dose can be calculated using the patient’s weight formula, 0.2 units/kg/day. If the

blood glucose level becomes elevated following a meal, rapid-acting insulin, or regular insulin

can be prescribed before the meal, starting the dose with 2 to 4 units.

The patient should divide the total daily dose of insulin into two halves; one half given as basal

insulin at bedtime, and the other half divided between three meals and given as rapid-acting,

or regular insulin before meals.

Lispro and aspart have approval for usage in pregnancy. The short-acting insulin is associated

with less hypoglycemia.

The long-acting insulin detemir has received approval for the usage in pregnancy. Long-acting

insulin causes less nocturnal hypoglycemia.

Prognosis

At 4 to 12 weeks post-partum, the recommendation is to perform a 75g oral glucose tolerance

test to rule out the possibility of the development of type 2 diabetes, impaired fasting glucose

or impaired glucose tolerance test. ADA and ACOG recommend repeating testing every 1 to 3

years for women who developed GDM and had normal postpartum screening results
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Osteoarthritis (OA) is the most common type of arthritis in clinical practice and is one of the

leading causes of disability worldwide. The presence of radiographic evidence of OA occurs in

the majority of people by age 65 and is found in about 80% of those over age 75. OA can

range from an asymptomatic condition to debilitating oligo or polyarthritis. Mechanical pain is

the most common presenting symptom of this disease. The hands, knees, and hips are the

most commonly affected joints, although any joint can be affected.

The etiology of primary osteoarthritis is poorly understood and involves both genetic and

environmental factors. Epigenetics was found to contribute to the development of OA by 30%

to 65%. Age is the strongest risk factor for OA and is believed to be linked to a decreased

adaptability of the joint to resist biomechanical injury, sarcopenia, and increased bone turnover.

Female gender is associated with a higher prevalence of OA and is due to gender differences in

joint alignment, ligament strength, pregnancy, and bone density. Menopause, in particular, is

associated with an increased risk of OA, suggesting a role of estrogen in OA development and

pain sensitization. Anatomical factors, including joint malalignment or congenital deformities,

can lead to biomechanical injury, which can increase the susceptibility of developing OA.

Modifiable environmental factors play a major role in the development of OA. This includes

occupations requiring repetitive movements, as well as obesity, metabolic syndrome, smoking,

vitamin D deficiency, muscle weakness, and low bone density. 

No laboratory test can diagnose osteoarthritis, as the diagnosis is clinically based. Imaging can

aid in the diagnosis of OA and can be used to exclude other types of arthritis. Inflammatory

markers, including the erythrocyte sedimentation rate (ESR) and C-reactive protein (CRP), are

usually normal in OA, but maybe useful in ruling out other conditions when the diagnosis is

uncertain. Additional laboratory testing can be employed to exclude inflammatory conditions

such as rheumatoid arthritis, which may include a rheumatoid factor (RF) and anti-cyclic

citrullinated peptide (CCP) antibodies. Genetic testing looking into aberrations in collagen

formation and other collagen matrix proteins, which lead to premature OA, are currently

employed by research facilities. Many other biomarkers are being investigated as novel

techniques to diagnose early OA, monitor disease progression, and/or response to

interventions. More data is needed, however, to validate these methods.

People with your genetic profile are likely to not have the predisposition for Osteoarthritis

According to the latest scientific discoveries, there is no documented genetic predisposition

to Osteoarthritis in your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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The retina contains photoreceptor cells that function in the process of visual transduction,

i.e., transforming light signals to nerve impulses eventually transmitted from the optic nerve to

the brain forming an image.  There are two types of photoreceptor cells, rod, and cones. The

cone cells are for color vision and the rod cells, which function well in low light conditions, i.e.,

scotopic vision.  The macula is the small part of the retina responsible for central vision, and it

has a very high density of cone cells thereby providing high visual acuity.  Retinopathy is not a

specific disease but refers to pathological alterations to the retina resulting from a variety of

causes, environmental conditions, and genetic factors.  The retina is especially susceptible to

the effects of oxidative stress damage since it has the highest content of polyunsaturated

fatty acids of any tissue as well as the highest oxygen consumption. In mammals, the retina is

supplied with oxygen and nutrients by the retinal and choroidal circulatory systems, and most

major causes of retinopathy involve damage to these systems. The retinal circulation supplies

the inner (towards the center of the eye) half of the retina and the choroidal circulation

supplies the outer half of the retina. Light must pass through the retinal capillaries (and some

neuronal layers) before striking the photoreceptors. The choroid lies behind the retinal

pigment epithelium (RPE).  The RPE, the macula, and anterior segment of the optic nerve

depend on the choroidal circulation for oxygen and nutrients. Lack of sufficient blood flow in

the retinal circulation can lead to optic neuropathy and vision loss.  Rupture of the retinal

capillaries can lead to bleeding into the vitreous humor (vitreous hemorrhage) and vision loss.

Diabetic retinopathy (DR) is the commonest form of retinopathy as well as the most common

cause of adult vision loss and blindness.  Poor glycemic control and hypertension contribute to

DR. Diabetic retinopathy consists of two types, a proliferative form (PDR) and a

nonproliferative form (NPDR).  NPDR is caused by microaneurysms in the retinal circulation

resulting in leakage of fluids and blood into the retina.  When this leakage occurs in the macula,

the result is macular edema with subsequent impairment of vision. PDR is the more advanced

type of diabetic retinopathy and results from the proliferation (neovascularization) of leaky

retinal vasculature. Ocular neovascularization is a major factor causing a shift from the non-

proliferative form of diabetic retinopathy to the more pernicious proliferative form.  The new

and fragile vessels can cause a vitreous hemorrhage thereby preventing light from reaching

the photoreceptors.

People with your genetic profile are likely to have the predisposition for Diabetic retinopathy.

Your genotype suggests that you might have an increased risk of developing Diabetic

retinopathy. Consider discussing your risk with a healthcare professional, especially if you have
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a family history or other risk factors for this condition. Lifestyle and other factors can also

influence the chances of developing Diabetic retinopathy. Consult with a healthcare

professional before making any major lifestyle changes.

Treatment / Management

The vast majority of newborns with retinopathy of prematurity have a mild form of the

disease (stages 1 and 2), and their condition improves without any treatment.  Careful

monitoring and delivery of oxygen therapy have reduced oxygen toxicity.  About 8 to 10% of

newborns with ROP require medical intervention such as laser therapy or cryotherapy. For

proliferative diabetic retinopathy, exercise requires particular caution due to the increased risk

of retinal hemorrhage and retinal detachment.  Any exercise that increases blood pressure

should be avoided.  Metformin, a medication used to treat type 2 diabetes, slows the

development of diabetic retinopathy. AMD specific treatments include dietary supplementation

with antioxidant nutrients, injection of ranibizumab, implantation of a  miniature telescope in

patients with end-stage macular degeneration. Ranibizumab is a monoclonal antibody fragment

that inhibits VEGF.  There are several maternal lifestyle risk factors for premature or low birth

weight infants that could be modified to help prevent ROP, e.g., smoking cessation, early care

during pregnancy, dealing with substance abuse disorders and minimizing stress.
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Sarcoidosis is a multisystem disorder of unknown etiology that mostly affect young adults

worldwide and presents with noncaseating granulomas in various organs. Characteristically it

presents with bilateral hilar lymphadenopathy and reticular opacities in the lungs. Other major

involved sites include skin, eyes, and joints, although it can express to a variable degree in the

musculoskeletal system, reticuloendothelial system, exocrine glands, heart, kidney, and central

nervous system. It is an inflammatory disease of unknown etiology that manifests as

noncaseating granulomas in multiple systems. Various associations have been described,

including occupational and environmental exposures to beryllium, dust, and other agents

causing asthma. Various microorganisms like mycobacteria and propionibacteria have been

associated. Possible infective etiology has been described in a few studies where sarcoidosis

developed in a previously negative individual after cardiac or bone marrow transplantation.

Genetic component and disease in more than one family member are usually related to antigens

of the major histocompatibility complex (MHC), especially DR alleles. Few studies have

described other less common genomes and angiotensin-converting enzyme genotypes in a few

patients. Cytokines including Th1, IL-2, IL6, IL 8, IL12, IL 18, IL 27, and interferon (IFN) gamma,

and tumor necrosis factor (TNF) alpha are closely associated with sarcoidosis. Few of these

are implicated in granuloma formation with macrophage and epithelioid accumulation,

activation, and aggregation. Some of these Interleukins are believed to act as disease

modifiers. Pathogenesis of cutaneous sarcoidosis is poorly understood and attributable to

both genetic and environmental factors. Key role in the development of sarcoidosis is played

by T cells as they promote cellular immune reaction and usually associated with an inverted

CD4/CD8 ratio. It is well characterized by noncaseating granuloma typically containing

macrophages, multinucleated giant cells and epithelioid cells, in addition to lymphocytes,

monocytes, mast cells, and fibroblasts  There is a role of tumor necrosis factor (TNF) and TNF

receptors, both are increased in this disease.  This has been explained by the role of anti-TNF

agents, such as pentoxifylline and infliximab. In addition to T cells role, B cell hyperreactivity

with immunoglobulin production is implicated as well. Active sarcoidosis has also been

associated with plasmatic hypergammaglobulinemia. Angiotensin-converting enzyme (ACE)

levels correlated with elevated Soluble HLA class I antigens levels in serum.

People with your genetic profile are likely to have the predisposition for Sarcoidosis

Your genotype suggests that you might have an increased risk of developing Sarcoidosis.

Consider discussing your risk with a healthcare professional, especially if you have a family

history or other risk factors for this condition. Lifestyle and other factors can also influence
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the chances of developing Sarcoidosis. Consult with a healthcare professional before making

any major lifestyle changes.

Treatment / Management

Pulmonary sarcoidosis is often asymptomatic, non-progressive disease and requires no

treatment, as a majority of patients undergo spontaneous remission. Close monitoring of

symptoms, chest radiograph, and pulmonary function is continued at three to six-month

intervals should be considered in asymptomatic patients. Patients with pulmonary sarcoidosis

causing worsening symptoms, stage II-III radiographic findings should be considered for oral

glucocorticoids at 0.3 to 0.6 mg/kg for 4 to 6 weeks.  If there is no improvement in symptoms,

radiographic abnormalities, and pulmonary function tests, steroids may be continued for an

additional four to six weeks. Maintainance steroids are not needed, steroid tapering to a dose

of 0.25 to 0.5mg/kg (usually 10 to 20 mg) per day, should be considered over a period of at

least six to eight months. Methotrexate, azathioprine, infliximab, leflunomide, and antimalarial

agents may be considered as steroid-sparing agents in patients who are unable to tolerate

steroids. 

Prognosis

Asymptomatic patients do not require treatment and often remain stable for many years.

However, those who develop symptomatic lung or extrapulmonary disease tend to have a

guarded prognosis. Relapse of symptoms is common and many patients with advanced disease

develop dyspnea and pulmonary hypertension. The overall mortality rate for untreated

patients is about 5%. However, prolonged treatment with corticosteroids is not benign either

and the adverse effects of these drugs are common.
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Cirrhosis (alcohol related)

RESULTS

The alcoholic liver disease covers a spectrum of disorders beginning from the fatty liver,

progressing at times to alcoholic hepatitis and culminating in alcoholic cirrhosis, which is the

most advanced and irreversible form of liver injury related to the consumption of alcohol.

There are three histologic stages of alcoholic liver disease:

- Alcoholic Fatty Liver or Steatosis - At this stage, fat accumulates in the liver parenchyma.

- Alcoholic Hepatitis - Inflammation of liver cells takes place at this stage, and the outcome

depends on the severity of the damage. Alcohol abstinence, nutritional support, treatment of

infection, and prednisolone therapy in severe cases can help in the treatment of alcoholic

hepatitis, but more severe cases lead to liver failure.

- Alcoholic Cirrhosis - Liver damage at this stage is irreversible and leads to complications of

cirrhosis and portal hypertension.

Different factors, such as metabolic, genetic, environmental, and immunological, collectively

play a role in alcoholic liver disease.

The liver tolerates mild alcohol consumption, but as the consumption of alcohol increases, it

leads to the disorders of the metabolic functioning of the liver. The initial stage involves the

accumulation of fat in the liver cells, commonly known as fatty liver or steatosis. If the

consumption of alcohol does not stop at this stage, it sometimes leads to alcoholic hepatitis.

With continued alcohol consumption, the alcoholic liver disease progresses to severe damage

to liver cells known as  "alcoholic cirrhosis." Alcoholic cirrhosis is the stage described by

progressive hepatic fibrosis and nodules.

Quantity and duration of the patient's alcohol intake are the highest risk factors for the

development of the liver disease. The beverage type plays a minimal role. Women are more

susceptible than men. Obesity and high-fat diet also increase the risk of alcoholic liver disease.

Concurrent hepatitis C infection is associated with younger age of onset, more advanced

histological damage, and decreased survival. Patatin-like phospholipase domain-containing

protein 3 (PNPLAP3) is associated with alcoholic liver cirrhosis.

Pathophysiology

Alcohol metabolism by the liver is primarily via two enzymes:
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- Alcohol dehydrogenase 

- Aldehyde dehydrogenase

Alcohol dehydrogenase converts alcohol into the acetaldehyde, and aldehyde dehydrogenase

converts acetaldehyde into the acetate. The metabolism of alcohol increases the production of

NADH by reducing NAD in the body. This shifting of metabolic balance toward the production

of NADH leads to the formation of glycerol phosphate, which combines with the fatty acids

and becomes triglycerides, which accumulate within the liver. When lipid oxidation (lipolysis)

stops due to alcohol consumption, fats accumulate in the liver and lead to "fatty liver disease."

Continued alcohol consumption brings the immune system into play. Interleukins with the help

of neutrophils attack the hepatocytes, and swelling of the hepatocytes known as the

"alcoholic hepatitis" takes place. Ongoing liver injury leads to irreversible liver damage, the

cirrhosis of the liver.

People with your genetic profile are likely to not have the predisposition for Cirrhosis

According to the latest scientific discoveries, there is no documented genetic predisposition

to Cirrhosis In your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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Barrett's esophagus

RESULTS

Barrett esophagus (BE) is a pre-malignant condition characterized by the conversion of the

normal esophageal squamous epithelium into metaplastic columnar epithelium. A worldwide

consensus on the exact requirements for the diagnosis, however, has not yet been reached.

The majority of BE cases are acquired, with the precipitant being long-standing

gastroesophageal reflux (GERD). Rare families have an increased incidence of developing BE

through autosomal dominant inheritance of certain susceptibility alleles, known as the familial

Barrett esophagus phenotype. BE predisposes patients to the development of dysplasia and

esophageal adenocarcinoma (EAC), a cancer with high morbidity and mortality. Surveillance

programs have been developed to aid management decisions based on the presence of non-

dysplastic BE, low-grade dysplasia, high-grade dysplasia, or invasive adenocarcinoma. These

continue to change as new studies and new data are evaluated and included in newer

guidelines. When to apply various endoscopic and surgical therapies is another topic that has

undergone recent change. Advances in technologies and further studies for patient risk

stratification are research areas of interest with the potential for affecting the future

guidelines for diagnosing and managing BE.

The majority of patients with BE have a known history of chronic GERD. GERD is the reflux of

stomach and bile acids through the lower esophageal sphincter and into the distal esophagus.

The stomach lining is mucinous columnar epithelium made to withstand the acidic environment

required for digestion; however, the esophagus is lined by squamous epithelium.  As a response

to the acidic irritant, the squamous epithelium becomes inflamed.  Continued exposure to acids

leads to persistent inflammation and a columnar metaplasia reaction with the eventual

development of an intestinal-type phenotype characterized by the presence of goblet cells.

The exact pathogenesis of BE remains to be elucidated; however, some progress has been

made in determining the molecular alterations and primary cell type involved.  Studies have

indicated that the exposure to acids induces the squamous epithelial cells to secrete

inflammatory cytokines such as IL8 and IL1b, which act to mediate the inflammatory response

and signal T lymphocytes and neutrophils to migrate into the epithelium.

People with your genetic profile are likely to have the predisposition for Barrett esophagus.

Your genotype suggests that you might have an increased risk of developing Barrett

esophagus. Consider discussing your risk with a healthcare professional, especially if you have

a family history or other risk factors for this condition. Lifestyle and other factors can also

influence the chances of developing Barrett esophagus. Consult with a healthcare professional

before making any major lifestyle changes.
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Treatment / Management

Surveillance plan strategies have a history of being arbitrary and not validated by strong

prospective clinical studies with a 2014 study, even concluding that there is no association

between surveillance and decreased EAC-related deaths. Based on their systematic review of

the literature and evaluation of the level of evidence, the ACG made several changes to the

recommended management of BE in its newest guidelines. High-definition white-light

endoscopy is a novel endoscopic technology that is now recommended for routine use in

surveillance beyond electronic chromoendoscopy. For non-dysplastic BE, the current ACG

recommendation after the initial diagnosis is to follow up with surveillance every 3 to 5 years.

The patient should also be placed on once-daily proton pump inhibitor therapy, regardless of

the presence of reflux symptoms, due to evidence of a chemopreventive effect of proton

pump inhibitors, where the risk of progression to neoplastic BE is reduced compared to no

acid suppression or H2 blockers. Due to the significant impact on management, if BE is

associated with dysplasia, the ACG emphasizes the importance of confirming a dysplasia

diagnosis with a second pathologist with extensive experience in BE-related neoplasia.

Patients with confirmed low-grade dysplasia can now be considered for endoscopic ablative

therapy or can follow a 6 to 12-month interval surveillance plan.  For patients with confirmed

high-grade dysplasia with endoscopic mucosal abnormalities, endoscopic mucosal resection

followed by ablation of the remaining BE mucosa is recommended.  If no mucosal abnormality

is visible, in other words, the mucosa is flat; radiofrequency ablation therapy is considered

sufficient for low- or high-grade dysplasia as well as carcinoma. Cryotherapy is another option

of ablative therapy.  It is necessary to continue surveillance of patients after ablative therapy,

as multiple treatments are often required to ensure complete elimination of the lesional tissue.

Surgical therapies such as esophagectomy are not the preferred initial approach to

management for high-grade dysplasia or intramucosal cancer, as the procedure has a high risk

of morbidities, though should be considered if intramucosal cancer has poor prognostic

factors, such as lymphovascular invasion or poor differentiation or if cancer involves the

submucosa. Patients with significant comorbidities that limit their likely survival may not

benefit from endoscopic therapies, with risks of the procedures being greater than potential

gains.

Prognosis

There is no longer any question that if Barrett esophagus is left untreated, it can develop into

an adenocarcinoma. However, the risk of progression is very slow, and most patients will not

develop a malignancy. However, at the same time, it should be noted that the number of cases

of adenocarcinoma has steadily increased over the past three decades.
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Refractive astigmatism

RESULTS

Astigmatism is a type of refractive error in which the eye does not focus light evenly on the

retina. This results in distorted or blurred vision at any distance. Other symptoms can include

eyestrain, headaches, and trouble driving at night. If it occurs in early life, it can later result in

amblyopia. The cause of astigmatism is unclear, however it is believed to be partly related to

genetic factors. The underlying mechanism involves an irregular curvature of the cornea or

abnormalities in the lens of the eye. Diagnosis is by an eye examination. Three treatment

options are available: glasses, contact lenses, and surgery. Glasses are the simplest. Contact

lenses can provide a wider field of vision. Refractive surgery permanently changes the shape

of the eye. Although astigmatism may be asymptomatic, higher degrees of astigmatism may

cause symptoms such as blurred vision, double vision, squinting, eye strain, fatigue, or

headaches. Some research has pointed to the link between astigmatism and higher prevalence

of migraine headaches. The cause of astigmatism is unclear, however it is believed to be partly

related to genetic factors.

Axis of the principal meridian

- Regular astigmatism – principal meridians are perpendicular. (The steepest and flattest

meridians of the eye are called principal meridians.)

   - With-the-rule astigmatism – the vertical meridian is steepest (a rugby ball or American

football lying on its side).

   - Against-the-rule astigmatism – the horizontal meridian is steepest (a rugby ball or

American football standing on its end).

   - Oblique astigmatism – the steepest curve lies in between 120 and 150 degrees and 30 and

60 degrees.

- Irregular astigmatism – principal meridians are not perpendicular.

In with-the-rule astigmatism, the eye has too much "plus" cylinder in the horizontal axis

relative to the vertical axis (i.e., the eye is too "steep" along the vertical meridian relative to the

horizontal meridian). Vertical beams of light focus in front (anterior) to horizontal beams of

light, in the eye. This problem may be corrected using spectacles which have a "minus" cylinder

placed on this horizontal axis. The effect of this will be that when a vertical beam of light in

the distance travels towards the eye, the "minus" cylinder (which is placed with its axis lying

horizontally – in line with the patient's excessively steep horizontal axis/vertical meridian) will
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cause this vertical beam of light to slightly "diverge", or "spread out vertically", before it

reaches the eye. This compensates for the fact that the patient's eye converges light more

powerfully in the vertical meridian than the horizontal meridian. Hopefully, after this, the eye

will focus all light on the same location at the retina, and the patient's vision will be less

blurred.

Focus of the principal meridian

With accommodation relaxed:

- Simple astigmatism

   - Simple hyperopic astigmatism – first focal line is on the retina, while the second is located

behind the retina.

  - Simple myopic astigmatism – first focal line is in front of the retina, while the second is on

the retina.

- Compound astigmatism

   - Compound hyperopic astigmatism – both focal lines are located behind the retina.

   - Compound myopic astigmatism – both focal lines are located in front of the retina.

- Mixed astigmatism – focal lines are on both sides of the retina (straddling the retina)

People with your genetic profile are likely to have the predisposition for Astigmatism

Your genotype suggests that you might have an increased risk of developing Astigmatism.

Consider discussing your risk with a healthcare professional, especially if you have a family

history or other risk factors for this condition. Lifestyle and other factors can also influence

the chances of developing Astigmatism. Consult with a healthcare professional before making

any major lifestyle changes.

Treatment / Management

Astigmatism may be corrected with eyeglasses, contact lenses, or refractive surgery. Glasses

are the simplest and safest, although contact lenses can provide a wider field of vision.

Refractive surgery can eliminate the need to wear corrective lenses altogether by permanently

changing the shape of the eye but, like all elective surgery, comes with both greater risk and

expense than the non-invasive options. Various considerations involving eye health, refractive

status, and lifestyle determine whether one option may be better than another. In those with
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keratoconus, certain contact lenses often enable patients to achieve better visual acuity than

eyeglasses. Once only available in a rigid, gas-permeable form, toric lenses are now also

available as soft lenses. In older people, astigmatism can also be corrected during cataract

surgery. This can either be done by inserting a toric intraocular lens or by performing special

incisions (limbal relaxing incisions). Toric intraocular lenses probably provide a better outcome

with respect to astigmatism in theses cases than limbal relaxing incisions. Toric intraocular

lenses can additionally be used in patients with complex ophthalmic history, such as previous

ophthalmic surgery. In such complex cases, toric intraocular lenses seems to be as effective as

in non-complex cases for correction of concurrent corneal astigmatism.
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Urgency urinary incontinence

RESULTS

Stress urinary incontinence (SUI) is the involuntary, sudden loss of urine secondary to

increased intraabdominal pressure that is bothersome or affecting the patient’s quality of life.

Physical activities precipitating SUI include laughing, sneezing, straining, coughing, or

exercising. Patients may refer to a sudden loss of urine as "leaking," “dripping" or "flooding."

The patient may initially present with urinary complaints of frequency, urgency, and dysuria.

Etiologies of stress urinary incontinence are multifactorial and include: 

- Loss of support from pelvic floor musculature and connective tissue - loss of support can

originate from connective tissue disorders, chronic cough, obesity, pelvic floor trauma after

vagina delivery, pregnancy, menopause, constipation, heavy lifting, and smoking

- Neuromuscular damage from previous pelvic surgeries

Stress urinary incontinence affects 15.7% of adult women; 77.5% of women report the

symptoms to be bothersome and 28.8% report the symptoms to be moderate to severe.

Prevalence of stress urinary incontinence will increase with age particularly with menopause.

One study found that 41% of women older than 40 years old will have urinary incontinence. Up

to 77% of elderly females in nursing homes will have urinary incontinence.

People with your genetic profile are likely to not have the predisposition for urinary

incontinence.

According to the latest scientific discoveries, there is no documented genetic predisposition

to urinary incontinence In your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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Febrile seizures

RESULTS

Febrile seizures are seizures that are caused by a sudden spike in body temperature with

fevers greater than 38C or 100.4F, with no other underlying seizure-provoking causes or

diseases such as the central nervous system (CNS) infections, electrolyte abnormalities, drug

withdrawal, trauma, genetic predisposition or known epilepsy. Febrile seizures categorize as

either simple febrile seizures or complex febrile seizures. Differentiation between simple and

complex febrile seizures is important as the approach and workup for each is different. The

exact age constituting a febrile seizure varies slightly throughout medical literature with 6

months to 60 months (5 years) being a common working definition. Febrile seizures are

extremely common, occurring in up to 4% of children in this age group. Some children have a

single febrile seizure event, and others have multiple events over early childhood. The exact

pathophysiology of febrile seizures is not understood. There is a recognized genetic

predisposition with 10% to 20% of first-degree relatives of patients with febrile seizures also

experiencing febrile seizures. No specific mode of inheritance is known. A patient with a normal

general and neurologic exam, whose history is consistent with a simple febrile seizure, does

not need a further laboratory, imaging, or neurophysiologic evaluation. If a patient's history is

consistent with a complex febrile seizure, an electroencephalogram (EEG) is obtained to look

for underlying abnormalities that may predispose the patient to seizures. If this initial EEG is

abnormal, imaging is the next step. In a complex febrile seizure returning to baseline, often

these are outpatient studies.

People with your genetic profile are likely to not have the predisposition for Febrile seizures.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Febrile seizures In your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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Thyroid nodules
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The American Thyroid Association (ATA) defines the thyroid nodule as a discrete lesion within

the thyroid gland. It is radiologically distinct from the surrounding thyroid parenchyma.

Nodules in the thyroid gland are a common entity and are detected in approximately 5% to 7%

of the adult population by physical examination alone. However, autopsy data have shown a

50% prevalence of thyroid nodules larger than one centimeter in patients without previously

diagnosed thyroid disease. Nodules are found with increasing frequency, likely due to the

widespread use of modern imaging modalities, particularly ultrasound (US), but also computed

tomography (CT), magnetic resonance imaging (MRI), and positron emission tomography

(PET). Although more than 90% of detected nodules are clinically insignificant benign lesions,

thyroid nodules are clinically important as they may represent thyroid cancer in approximately

4.0% to 6.5% of cases. A broad spectrum of disorders is associated with nodules of the

thyroid, from benign to malignant conditions, that may have indolent or very aggressive

clinical courses. Approximately 23% of solitary nodules represent a dominant nodule within a

multinodular goiter. Ionizing radiation is a known risk factor for both benign and malignant

nodules of the thyroid. This population may develop thyroid nodules at a rate of 2% annually.

Other factors that lead to an increased risk of thyroid nodules and goiter include smoking,

obesity, metabolic syndrome, alcohol consumption, increased levels of insulin-like growth

factor-1, and uterine fibroids. Factors associated with possible decreased risk may include the

use of oral contraceptives and statins. Thyroid nodules may be classified as neoplastic and

non-neoplastic. Neoplastic nodules may be benign or malignant, with benign neoplastic

including non-functioning and functioning nodules. Non-neoplastic nodules include

hyperplastic and inflammatory nodules. The pathophysiology of a thyroid nodule will vary

depending on the lesion. Several disorders may cause thyroid nodules. The most common type

are benign macrofollicular nodules, which may represent either monoclonal adenomas or colloid

nodules in multinodular goiter. The latter represents the expansion of relatively monoclonal

cells replicating in a nodular fashion.

People with your genetic profile are likely to have the predisposition for thyroid nodule.

Your genotype suggests that you might have an increased risk of developing Thyroid nodules.

Consider discussing your risk with a healthcare professional, especially if you have a family

history or other risk factors for this condition. Lifestyle and other factors can also influence

the chances of developing thyroid nodule. Consult with a healthcare professional before

making any major lifestyle changes.

Treatment / Management
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Initial management of thyroid nodules depends on the type of lesion found, US characteristics

and whether it is functional or not. fine-needle aspiration (FNA) results will ultimately guide

treatment. FNA cytology results provide 6 major diagnostic categories (Bethesda

classification), all of which indicate different subsequent management.

- Non-diagnostic: Cancer risk 5% to 10%

- Benign: Cancer risk 0% to 3%

- Atypia of undetermined significance or follicular lesion of undetermined significance: Cancer

risk 10 to 30%

- Follicular neoplasm (or suspicious for follicular neoplasm): Cancer risk 25% to 40%

- Suspicious for malignancy:. Cancer risk 50% to 75%

- Malignant: Cancer risk 97% to 99%

Non-diagnostic biopsies (Bethesda I) are considered cytologically inadequate. The absence of

malignant cells should not be interpreted as a negative biopsy if scant follicular tissue is

obtained. FNA is usually repeated in 4 to 6 weeks.

Differential Diagnosis

While most nodules and masses presenting in the anterior neck represent benign thyroid

nodules or cysts, malignancy should still be excluded, particularly in patients at risk for thyroid

cancer. Congenital neck masses may present in the anterior neck. These are usually present at

birth, but some may present in adulthood. Older age of presentation should raise concern for

possible malignancy. Carcinomas of the tongue, tonsil, and thyroid cancer may present as

cystic neck masses.

Inflammatory neck masses usually represent enlarged lymph nodes which may be viral or

bacterial in etiology. These are commonly located superficial, deep or posterior to the

sternocleidomastoid muscle, and anterior to the trapezius muscle. Some non-thyroid

neoplastic disorders may present as metastatic neck masses; these are most commonly

associated with squamous cell carcinoma from the aerodigestive tract.

Prognosis

Most thyroid nodules are benign. Concern for malignancy is increased by initial findings such

as normal to high serum TSH level, history of irradiation or MEN, and some ultrasonographic

features including microcalcifications, irregular margins, hypoechogenicity, taller-than-wide
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shape, and vascularity. While solitary nodules pose a higher risk for malignancy compared to

nodules within a multinodular thyroid, the overall risk of malignancy will be approximately equal

due to the additive risk of each nodule in a patient with a multinodular gland. The prognosis for

thyroid malignancy will greatly vary depending on the histological type and subtype of cancer

in addition to several individual characteristics including age at diagnosis, size of the primary

tumor, presence of soft tissue invasion or distant metastasis. Most patients with papillary

thyroid cancer do not die of the disease. One case-series on patients with non-metastatic

papillary thyroid cancer showed malignancy-related mortality of 6%.

Other factors that are associated with an increase of malignancy recurrence or death include

male gender, mediastinal lymph node involvement, delay in primary surgical therapy of more

than 1 year after detection of a nodule, and multicentricity of the intrathyroidal tumor.

Follicular cancer generally occurs in older patients and follows an aggressive course. It is

commonly associated with distant metastasis and higher mortality than papillary thyroid

cancer.

  VARIAN TS  FO UN D  

Gene rsID Genotype

AP005059.2_EPB41L3 rs9952940 TT
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Chronic back pain
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Back pain is one of the most common causes for patients to seek medical care in both primary

care and emergency setting. An estimated 200 billion dollars are spent annually on the

management of back pain . It is the most common reason for workman's compensation and

lost work hours and productivity. There is a broad range of potential etiologies for both adult

and pediatric populations. The etiologies differ depending on the patient population, but most

commonly, it is mechanical or non-specific. Not all back pain is lumbago or paraspinal muscle

hypertonicity. Heuristics are useful, but they are also problematic. If 90 percent of back pain is

mechanical, and somewhere between 12 to 33 percent of people experience back pain at any

one time, then it is likely to be the primary focus of medical treatment. The mechanical back is

both prevalent and with a large incidence. Alternatively, only .00001 percent  (1 in 100,000

cases) of back pain cases are either a true red flag such as cauda equina syndrome. By only

focusing on the most common and most dangerous etiologies of back pain, providers are

missing a significant portion of cases. Some sources say up the 30 percent of mechanical back

pain is SI joint in origin, yet it is often an afterthought in a differential diagnosis. Cases of

ankylosing spondylitis are missed when providers assume back a patient's back pain is

mechanical. Inflammatory disorders, malignancy, pregnancy, trauma, osteoporosis, nerve root

compression, radiculopathy, plexopathy, degenerative disc disease, disc herniation, spinal

stenosis, sacroiliac joint dysfunction, facet joint injury, and infection are all part of the

differential. Distinguishing the signs and symptoms of nociceptive pain (mechanical) from

neuropathic pain (radiculopathy) is an essential first step in the diagnosis of back pain. Special

tests such as the straight leg raise or Patrick's test can be used to help differentiate the

origin of the patient's back pain. Back pain causes significant rates of disability and can be a

problem that persists from childhood into adulthood. Back pain is a significant contributor to

morbidity and mortality. Chronic back pain is also the most common cause of chronic pain. 

The two most important aspects in the management of back pain are the identification of red

flags that could be alarming for diagnoses such as malignancy or cauda equina syndrome, and

stopping the development of chronic pain in the acute setting. It is essential to be able to

evaluate patients of all ages and understand the unique differences in the presentation in

these different populations. Knowing the typical red flags of back pain such as weakness,

bowel or bladder incontinence, or pain that awakens patient's from sleep in both children and

adults can guide the provider to appropriate evaluation and treatment. Most cases of back

pain resolve with some patience and time.

People with your genetic profile are likely to have the predisposition for Chronic back pain.
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Your genotype suggests that you might have an increased risk of developing Chronic back

pain. Consider discussing your risk with a healthcare professional, especially if you have a

family history or other risk factors for this condition. Lifestyle and other factors can also

influence the chances of developing Chronic back pain. Consult with a healthcare professional

before making any major lifestyle changes.

Treatment / Management

There are various treatments for pain based on etiology, age, and chronicity of the back pain.

The best evidence in adult back pain according to the "Noninvasive treatments for low back

pain: current state of the evidence" clinician summary published by the Agency for Healthcare

Research and Quality in 2016:

In adults:

For radicular low back pain, nonpharmacologic interventions such as exercise, traction, and

spinal manipulation have shown some benefits but have relatively weak levels of evidence to

support it. Non-steroidal anti-inflammatory drugs (NSAIDs) have moderate evidence of benefit.

However, other pharmacologic interventions, such as diazepam and systemic steroids, do not

seem to provide benefits.

For non-radicular acute or subacute low back pain, acetaminophen appears to have weak

evidence of no benefit. However, NSAIDs, heat, and muscle relaxants have moderate evidence

for positive gain. Massage has weak evidence that leans toward being advantageous.

In children:

In pediatrics, treatments for pain are less well studied. However, activity modification, physical

therapy, and NSAIDs have broad support as first-line therapies. If there is an underlying

malicious cause present, the treatment of those underlying disorders is the standard of care.

A majority of spondylolysis may be managed conservatively as above, but some will need a

referral for surgical intervention. Persistent symptoms after greater than six months of

conservative therapy or Grade III or IV spondylolisthesis may be referred to a pediatric spine

surgeon for further evaluation. In patients with Scheuermann's kyphosis, physical therapy and

guided exercise may be sufficient for patients with less than 60 degrees curvature, bracing

may be added for patients with curvature less than 70 degrees. Surgical correction may be

indicated for the patient with greater than 75 degrees curvature, especially if they have failed

conservative measures and are skeletally mature. Scoliosis of 20 degrees or more during peak

growth, significant scoliosis, progressive curvature, and atypical scoliosis are all indications for

surgical referral.

Prognosis
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Many factors seem to predict worse outcomes for patients who suffer from back pain. Prior

episodes of back pain, greater intensity of back pain, and the presence of leg or widespread

symptoms are all associated with worse “chronic disabling pain.” Lifestyle activities also seem

to play a role, including patients having higher body mass indexes (greater than 25) and

smoking contributing to worse outcomes. Depression, catastrophizing, and fear-avoidance

behavior all worsen outcomes, including disability rates. There are also underlying social

factors that have significant prognostic accuracy. These factors all have significant interplay,

such as low educational attainment, having a job that requires significant physical workloads,

poor compensation, and poor job satisfaction all negatively impact outcomes. Overall, the vast

majority of back pain cases improve and do not leave a significant impact on a patient's quality

of life or function. 

There is less clear prognostic evidence for pediatrics. However, one valid assumption is that

the prognosis largely relies on the underlying etiology of the pain. The pain caused by cancer

will likely have a different impact on disability than a muscle strain. Similarities exist in the

pediatric population and adults, however. In regards to non-specific back pain, some studies

lean toward increasing back pain with behavioral comorbidities. Conduct problems, attention

deficit hyperactivity disorder (ADHD), and psychological distress, as well as passive coping

strategies, and fear-avoidance behavior.

  VARIAN TS  FO UN D  

Gene rsID Genotype

DIS3L2 rs1453867 CT

DCC rs4384683 GA
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Appendicitis is inflammation of the vermiform appendix. This is a hollow organ located at the

tip of the cecum, usually in the right lower quadrant of the abdomen. However, it can be

located in almost any area of the abdomen, depending on if there were any abnormal

developmental issues or if there are any other concomitant conditions such as pregnancy or

prior surgeries. The appendix develops embryonically in the fifth week. During this time, there

is a movement of the midgut to the external umbilical cord with the eventual return to the

abdomen and rotation of the cecum. This results in the usual retrocecal location of the

appendix. It is most often a disease of acute presentation, usually within 24 hours, but it can

also present as a more chronic condition. If there has been a perforation with a contained

abscess, then the presenting symptoms can be more indolent. The exact function of the

appendix has been a debated topic. Today it is accepted that this organ may have an

immunoprotective function and acts as a lymphoid organ, especially in the younger person.

Other theories contend that the appendix acts as a storage vessel for "good" colonic bacteria.

Still, others argue that it is a mear developmental remnant and has no real function.

The cause of appendicitis is usually from an obstruction of the appendiceal lumen. This can be

from an appendicolith (stone of the appendix), or some other mechanical etiologies.

Appendiceal tumors such as carcinoid tumors, intestinal parasites, and hypertrophied

lymphatic tissue are all known causes of appendiceal obstruction and appendicitis. Often, the

exact etiology of acute appendicitis is unknown. When the appendiceal lumen gets obstructed,

bacteria will build up in the appendix and cause acute inflammation with perforation and

abscess formation. One of the most popular misconceptions is the story of the death of Harry

Houdini. After being unexpectedly punched in the abdomen, the rumor goes, his appendix

ruptures, causing immediate sepsis and death. The facts are that Houdini did die from sepsis

and peritonitis from a ruptured appendix, but it had no connection to him being struck in the

abdomen. It was more related to widespread peritonitis and the limited availability of effective

antibiotics at the time.

The emergency department physician must refrain from giving the patient any pain medication

until the surgeon has seen the patient. The analgesics can mask the peritoneal signs and lead

to a delay in diagnosis or even a ruptured appendix.

Lab Testing

Elevated white blood cells (WBC) with or without a left shift or bandemia is classically present,

but up to one-third of patients with acute appendicitis will present with a normal WBC count.
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There are usually ketones found in the urine, and the C-reactive protein may be elevated.

Imaging

Appendicitis is traditionally a clinical diagnosis. However, CT scan has greater than 95%

accuracy for the diagnosis of appendicitis and is used with increasing frequency.

People with your genetic profile are likely to not have the predisposition for Appendicitis

According to the latest scientific discoveries, there is no documented genetic predisposition

to Appendicitis. In your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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Aphthous stomatitis is a common ailment, idiopathic in nature, with recurrent painful aphthous

ulcers (commonly termed “canker sores”) on the non-keratinized oral mucous membranes. The

cause of aphthous stomatitis is idiopathic and multifactorial, but likely involves activation of

the cell-mediated immune system.  Aphthous ulcers are not caused by acute infections and are

therefore not contagious. Aphthous stomatitis may be triggered by local trauma, emotional or

physiologic stress, allergy or sensitivity (such as to sodium lauryl sulfate present in toothpaste

and oral hygiene products, foods such as cinnamon, cheese, citrus, figs or pineapple), toxin

exposure (nitrates in drinking water), menstruation, or alterations in the oral microbiome.

Malabsorption, enteropathy, or celiac disease may be present. As many as 20% of cases are

related to hematinic deficiencies (iron, folate, vitamin B6 and B12), although other deficiencies

such as vitamin D, zinc, or thiamine may also be present.  Aphthous ulcers are more prevalent

in nonsmokers and smokers who quit and less common in individuals with good oral hygiene

practices.

Aphthous stomatitis affects approximately 20% of the general population. It is slightly more

common in girls and women as well as among affluent socioeconomic classes and countries.

Race does not appear to be a factor in the disease. Age of onset may be during childhood, but

more commonly in the second and third decade of life, becoming less common with advancing

age. Aphthous stomatitis can be a manifestation of Behcet syndrome, systemic lupus

erythematosus, reactive arthritis, or inflammatory bowel disease (especially Crohn disease).

These disorders may be excluded based on systemic signs and symptoms.

Diagnosis of aphthous stomatitis is clinical, and laboratory testing is usually unnecessary,

although diagnostic testing might be considered in persistent, severe, or recurrent cases.

A complete blood count demonstrating anemia might suggest hematinic deficiency such as

iron, folate, or vitamin B12. Neutropenia might prompt consideration of cyclic neutropenia as a

cause of ulcerations. Gluten-sensitive enteropathy (celiac disease) present in fewer than 5% of

recurrent aphthous stomatitis cases and can be identified with serum anti-endomysium

antibody and transglutaminase assay.  Consider HIV testing in cases with complex or severe

involvement, persistent herpetiform or major aphthous stomatitis, or those involving

keratinized mucosa (adherent gingival, dorsum of the tongue, hard palate).

People with your genetic profile are likely to not have the predisposition for Mouth ulcers

According to the latest scientific discoveries, there is no documented genetic predisposition

to Mouth ulcers. In your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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Periodontitis
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Approximately 700 species of microorganisms colonize the human oral cavity. These bacteria

inhabiting the human oral cavity are mainly commensals along with a sparse population of

pathogenic bacteria. Periodontitis is one of the most common ailments affecting the teeth,

leading to the destruction of the supporting and surrounding tooth structure.  The term

"periodontitis" is build up of two words, i.e., "periodont-" meaning "structure surrounding the

teeth" and "itis" means "inflammation." Periodontitis is originally a disease originating from the

gingival tissue which if left untreated results in penetration of inflammation to the deeper

tissues, altering the bone homeostasis causing tooth loss. Periodontal disease has a

multifactorial origin. The main culprit identified in periodontitis is the bacterial biofilm growing

on the tooth surfaces. While the host response determines the progression of the disease

along with factors like local factors like plaque and calculus, genetics, environmental factors,

systemic health of the patient, lifestyle habits and various social determinants also play a role.

The deleterious effects of periodontopathogens are not limited to the periodontium, but they

also exude their ill effects on the systemic health of the patients.

The primary causative agent resulting in periodontal disease is the mixed bacterial colonization

in the oral tissue. While there are other factors which act as secondary etiologic factors

accelerating the propagation and development of periodontal diseases like developmental

grooves, calculus, dental plaque, overhanging restorations, anatomical features like the short

trunk, cervical enamel projections, systemic factors, genetic factors, smoking, and stress. All

the cases of gingivitis do not progress into cases of periodontitis as it depends on the host

response. Periodontitis can be broadly classified into chronic and aggressive periodontitis.

Cases of chronic periodontitis (CP) are associated with a plethora of plaque and calculus. While

the characteristic feature of aggressive periodontitis (AgP) is the familial aggregation of

disease, increased amount of periodontal destruction with minimal local factors. AgP further

classifies as local aggressive periodontitis (LAP) and generalized aggressive periodontitis

(GAP). According to an epidemiological study conducted by Susin et al., the prevalence of LAP

depends on the difference in ethnicity and geographic location. It is estimated to be 2.6% in

African Americans, 1 to 5% in Africans, 0.2% in Asians, 0.5 to 1% in North Americans, while 0.3

to 2% in South Americans. In an overall perspective, GAP has a prevalence of 0.13%, and LAP

has that of less than 1%. In developing countries, there is an increased prevalence of chronic

periodontitis as compared to developed countries. According to The National Health and

Nutrition Examination Survey III (NHANES III), 50% of the adult population in the United States

of America suffered from gingival and periodontal disease.
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For cases of chronic periodontitis and aggressive periodontitis, both clinical, as well as

radiographic examination, is mandatory. Clinical examination involves estimation of local

factors, developmental discrepancies of teeth leading to increased plaque accumulation,

bleeding on probing (a sign of inflammation of periodontal tissue), periodontal probing pocket

depth estimation is done manually or using pressure sensitive probes, determination of

furcation involvement, recession, determination of clinical attachment level. Followed by clinical

examination radiographic estimation of bone loss should be done using a set of intraoral

periapical radiographs, bitewing radiographs or a panoramic radiograph.

People with your genetic profile are likely to not have the predisposition for Periodontitis

According to the latest scientific discoveries, there is no documented genetic predisposition

to Periodontitis. In your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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Celiac disease
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Celiac disease is an enteropathy of the small intestine. It is triggered by exposure to gluten in

the diet of susceptible people. The susceptibility is genetically determined. The condition is

chronic, and currently, the only treatment consists of permanent exclusion of gluten from the

food intake. Patients with celiac disease can present with diarrhea and failure to thrive; some

may be asymptomatic. The symptoms of celiac disease are due to the damage of enterocytes

in the small intestine. In the full-blown clinical picture, the typical features of the small

intestine are chronic inflammation and villi atrophy. An individual has to have HLA dominant

DQ2 or DQ8 genes. The disease is a result of the immune system reacting adversely to gluten,

and one of the important proteins involved is an antibody to tissue transglutaminase. There

are however other pathways proposed that contribute to the disease. The glycoprotein gliadin

(present in gluten) has a direct toxic effect on enterocytes by the up-regulating production of

IL-15. Some studies indicate that gastrointestinal infections in early childhood are relevant to

the development of celiac disease later in life. This is not surprising considering the organ

affected, but it is likely that is also directly relevant to the fact that celiac disease is caused by

a disorder of immune function. IgA antibodies to smooth muscle endomysium and tissue

transglutaminase are often used to make the diagnosis of celiac disease. However, only about

5% of patients with celiac disease have a deficiency of this immunoglobulin. 

A peptide derived from gluten called gliadin causes damage to the small intestine. There is local

inflammation, and the process leads to the destruction of the small intestinal villi.  This

destruction, in turn, leads to the decreased functionality of the intestinal surface and

malabsorption. The lack of nutrient absorption impacts directly on the digestive system but

also indirectly on all the systems of the body. This impact results in generally poor health and

is the reason why celiac disease can have signs and symptoms arising from almost any system

of the body, not just the gastrointestinal system.

Toxicokinetics

There has been long-standing doubt about the toxicity of oats for a patient with celiac

disease. Recently, studies have shown that oats are not harmful, and any doubts were likely

because it is commonly processed together with wheat and therefore, cross-contamination

was very high. 

Diagnostic workup usually starts with serological tests. The two antibodies measured are anti-

tissue transglutaminase antibodies (by enzyme-linked immunosorbent assay or ELISA

measured numerically) and anti-endomysial antibodies that are usually reported as negative,
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weakly positive or positive. Traditionally, the next step and the gold standard for the diagnosis

is duodenal mucosal biopsy; in celiac disease, this shows villous atrophy. It is important that

these tests be performed while the patient is on a regular, gluten-containing die.

People with your genetic profile are likely to have the predisposition for Celiac disease.

Your genotype suggests that you might have an increased risk of developing Celiac disease.

Consider discussing your risk with a healthcare professional, especially if you have a family

history or other risk factors for this condition. Lifestyle and other factors can also influence

the chances of developing Celiac disease. Consult with a healthcare professional before making

any major lifestyle changes.

Treatment / Management

It is recommended that all people diagnosed with celiac disease follow a strict gluten-free diet.

This adherence is best done under the supervision of specialists, including a dietician. In

general, symptoms improve on the gluten-free diet within days to weeks. Unresponsive

patients need further review of the diagnosis but also an assessment of compliance with the

diet. Serology testing can assess compliance. Non-compliance can be unintentional in an

individual who may be still ingesting gluten without realizing it.

Other tests include looking at the impact of malabsorption (due to celiac disease). The

following can be monitored: full blood count, iron stores, folate, ferritin, levels of vitamin D and

other fat-soluble vitamins, and bone mineral density.

Management of patients with positive serology but no abnormal findings on biopsy on

duodenal biopsy is controversial. There are many situations when the diagnosis is not clear-

cut. Some patients experience relevant symptoms in spite of no identified changes on small

gut biopsy. There is also seronegative celiac disease. This term describes the reverse situation

when in spite of typical symptoms there is no serological evidence of the disease, but there is

significant villous atrophy of duodenal biopsy.

Currently, the only recommended treatment for celiac disease is the gluten-free diet. This

makes a significant impact on the lives of people affected and can be challenging to maintain.

There is continuous work on possible non-dietary therapies that enable people with celiac

disease to tolerate gluten. One of the main focuses of the research in this area is immune

modulators. Other approaches, like immunizations or ingesting substances that would change

the toxicity of gluten are also being explored. However, none have reached the stage of being

recommended or approved for such therapy.

Corticosteroids only benefit a small percentage of patients with celiac disease.



DANTE LABS™ TEST RESULTS

KIT ID:   GFX0238784

Dante Labs | {{advanced_health_and_wellness}} v1.0.94 | v4.2.2
Run: 1

Kit ID: GFX0238784
Lot: 15:30:22
Batch: 2020-07-20

Page 341

RESULTS

Differential Diagnosis

- Bacterial gastroenteritis

- Crohn disease

- Giardia

- Irritable Bowel syndrome

- Malabsorption

- Viral gastroenteritis

Prognosis

The prognosis for patients with the correct diagnosis and treatment is good. Unfortunately,

compliance with a gluten-free diet is very difficult and relapses are common. Some patients do

not respond to a gluten-free diet or corticosteroids; they have a poor quality of life.

  VARIAN TS  FO UN D  

Gene rsID Genotype

DUSP22-IRF4 rs1033180 CT

DUSP22-IRF4 rs1033180 CT
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RESULTS

Attention Deficit-Hyperactivity Disorder (ADHD) is a psychiatric condition that has long been

recognized as affecting children's ability to function. Individuals suffering from this disorder

show patterns of developmentally inappropriate levels of inattentiveness, hyperactivity, or

impulsivity. Although there used to be two different diagnoses of Attention Deficit Disorder vs

Attention Deficit Hyperactivity Disorder, the DSM IV combined this into one disorder with

three subtypes: predominantly inattentive, predominantly hyperactive, or combined type. The

symptoms begin at a young age and usually include lack of attention, lack of concentration,

disorganization, difficulty completing tasks, being forgetful, and losing things. These

symptoms should be present before the age of 12, have lasted six months, and interfere with

daily life activities in order to be labeled as 'ADHD'. This must be present in more than one

setting (ie at home and at school, or at school and at afterschool activities). It can have large

consequences including social interactions, increased risky behaviors, loss of jobs, and

difficulty achieving in school. ADHD must be considered within the context of what is

developmentally and culturally appropriate for a person. It is considered a dysfunction of

executive functioning, predominantly a frontal lobe activity. Therefore, patients with ADHD

show disability not only in attention and focus but also in decision making and emotional

regulation. Children with ADHD can have difficulty with social interactions, can be easily

frustrated, and can be impulsive. They are often labeled as "trouble makers." ADHD is not a

new condition and has been called different names throughout history. It was labeled as

'minimal brain dysfunction' in the 1930s and has ever since changed names to ADD and ADHD

respectively. Its prevalence has increased over time, with a seeming spike in the 1950s as

school became more standardized for children. It is important to diagnose and treat the

disorder at a young age so that the symptoms do not persist into adulthood and cause other

comorbid conditions. The treatment for the disorder is mostly related to stimulants and

psychotherapy. This review would further shed light upon the causal factors, pathophysiology,

and management of ADHD.

The etiology of ADHD is related to a variety of factors that include both a genetic and an

environmental component. It is one of the most heritable condition in terms of psychiatric

disorders. There is a much greater concordance in monozygotic twins than dizygotic. Siblings

have twice the risk of having ADHD than the general population. Similarly, viral infections,

smoking during pregnancy, nutritional deficiency and alcohol exposure in the fetus have also

been explored as possible causes of the disorder. There are no consistent findings on brain

imaging of patients with ADHD.

Pathophysiology
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ADHD is associated with cognitive and functional deficits that relate to diffuse abnormalities

in the brain. The anterior cingulate gyrus and dorsolateral prefrontal cortex (DLFPC) are found

to be small in individuals who are suffering from ADHD. It is thought that these changes

account for the deficits in goal-directed behavior. Moreover, activity in the frontostriatal

region is also reduced in these individuals as measured by fMRI. It is important to understand

these pathophysiological mechanisms so that the pharmacotherapy is directed onto them. It is

important to remember that ADHD is a clinical diagnosis. There are no standard laboratory or

imaging results among patients with ADHD. 

Evaluation

ADHD is a disorder that is diagnosed clinically and does not have any specific laboratory or

radiologic tests. The neuropsychological tests are not as sensitive for diagnosing the disorder

and hence the disorder should be diagnosed based upon the history of the patient. The

evaluation of the patient with ADHD is usually done with different rating scales and multiple

informants which may include the teachers and parents. It is necessary for a clinician to look

for other disorders as they may be a cause for the symptoms that a child is exhibiting. It

should not be diagnosed in the context of symptoms from another disorder, for example, a

psychotic episode or manic episode.

DSM V: types of ADHD

- Predominantly inattentive

- Predominantly impulsive or hyperactive

- Combination of the above

- The onset is usually before age 12

- Symptoms present at school, work or home

- The disturbance causes significant impairment in social, occupational and academic

functioning

- The disorder is not accounted for by any other behavior disorder

People with your genetic profile are likely to not have the predisposition for Attention Deficit-

Hyperactivity Disorder.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Attention Deficit-Hyperactivity Disorder. In your results. Nevertheless, we recommend
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monitoring your health in accordance with your country's health recommendations and to

check this finding again as we await the release of the new database from Clinvar.
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Type 1 diabetes

RESULTS

Type 1 diabetes occurs when there is the autoimmune destruction of pancreatic beta cells

leading to insufficient insulin production and resulting hyperglycemia. With insulin replacement,

type 1 diabetes is a chronic disease requiring intensive effort on the part of the person with

diabetes and caregivers. There is an emphasis on reducing hyperglycemia while minimizing the

risk of hypoglycemia. The complex balance of glucose is affected by food, insulin doses, body

stresses, exercise, and dozens of other factors. Patient and family education is key, as is an

acknowledgment of the normal developmental stages and the challenges this brings in the

context of daily living with a chronic disease. With proper care and support, children and

adolescents with type 1 diabetes can expect to lead long and fulfilling lives. Both genetic and

environmental contributions lead to immune-mediated loss of beta cell function resulting in

hyperglycemia and life-long insulin dependence. In an individual at risk (human leukocyte

antigen (HLA) haplotype accounts for 30% to 50% of their genetic risk. More than 50 other

genes have been found through candidate gene and genome-wide association studies.

Toxicokinetics

Insufficient insulin and/or poor oral intake may lead to the development of ketosis. If not

recognized and treated appropriately, ketoacids increase and cause acidosis which if severe,

may require hospitalization. Rates of admission for diabetic ketoacidosis are low with most

children never requiring admission, though approximately 5% of children are admitted per year,

and approximately 1% are admitted multiple times each year. Rates are highest among

adolescents, females, and those with poor social support.

Particular attention is paid to home glucose monitoring to learn the patterns of glucose

variability and their relation to life circumstances such as school, exercise, and physical

stresses such as illness and menses. Insulin dose adjustment is performed with child and family

input, as appropriate.

Hemoglobin A1c is typically measured at clinic visits as a measure of average glucose over the

prior two to three months. The American Diabetes Association recommends Hemoglobin A1c

be less than 7.5%, although large population studies suggest only 20% to 25% of children and

adolescents achieve this. Diabetes organizations in other developed countries may suggest

lower Hemoglobin A1c targets and are somewhat more successful at achieving these targets.

Continuous glucose monitoring (CGM) has become more common in children and adolescents,

and measures of "time in range" and glucose variability are likely to be even more valuable than

Hemoglobin A1c, although insurance does not universally cover CGM and is not always desired
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by patients. Screening for thyroid disorders is performed at regular intervals and screening

for celiac disease is typically done as well, although the frequency is not established. Regular

screening for lipid disorders, microalbuminuria, and retinopathy are recommended based on

the duration of diabetes. Assessment of mental health and psychosocial factors are also

important. Islet cell antibodies are not usually measured to make the diagnosis of type 1

diabetes. These antibodies are only found in about 5% of children and are not specific markers.

One should obtain a baseline lipid profile. In addition, urinary albumin should start at age 12 as

these children are susceptible to end-stage renal disease.

People with your genetic profile are likely to not have the predisposition for Type 1 diabetes.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Type 1 diabetes. In your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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Diabetes mellitus (DM) is a chronic metabolic disorder characterized by persistent

hyperglycemia. It may be due to impaired insulin secretion, resistance to peripheral actions of

insulin, or both. According to the International Diabetes Federation (IDF), approximately 415

million adults between the ages of 20 to 79 years had diabetes mellitus in 2015. DM is proving

to be a global public health burden as this number is expected to rise to another 200 million by

2040. Chronic hyperglycemia in synergy with the other metabolic aberrations in patients with

diabetes mellitus can cause damage to various organ systems, leading to the development of

disabling and life-threatening health complications, most prominent of which are microvascular

(retinopathy, nephropathy, and neuropathy) and macrovascular complications leading to a 2-

fold to a 4-fold increased risk of cardiovascular diseases. In this review, we provide an

overview of the pathogenesis, diagnosis, clinical presentation, and principles of management

of diabetes.

Type 2 diabetes mellitus (T2DM) accounts for around 90% of all cases of diabetes. In T2DM,

the response to insulin is diminished, and this is defined as insulin resistance. During this state,

insulin is ineffective and is initially countered by an increase in insulin production to maintain

glucose homeostasis, but over time, insulin production decreases, resulting in T2DM. T2DM is

most commonly seen in persons older than 45 years. Still, it is increasingly seen in children,

adolescents, and younger adults due to rising levels of obesity, physical inactivity, and energy-

dense diets.

Screening

Persons older than 40 years of age should be screened annually. More frequent screening is

recommended for individuals with additional risk factors for diabetes.

Women diagnosed with gestational diabetes mellitus (GDM) should have lifelong testing at least

every three years. For all other patients, testing should begin at age 45 years, and if results

are normal, patients should be tested at a minimum of every 3-years. The same tests are used

to both screen for and diagnose diabetes. These tests also detect individuals with prediabetes.

Diagnosis

Diabetes can be diagnosed either by the hemoglobin A1C criteria or plasma glucose

concentration (fasting or 2-hour plasma glucose).

Fasting Plasma Glucose (FPG)
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A blood sample is taken after an 8 hour overnight fast. As per ADA, fasting plasma glucose

(FPG) level of more than 126 mg/dL (7.0 mm/L) is consistent with the diagnosis.

Two-Hour Oral Glucose Tolerance Test (OGTT)

In this test, the plasma glucose level is measured before and 2 hours after the ingestion of 75

gm of glucose. DM is diagnosed if the plasma glucose (PG) level in the 2-hour sample is more

than 200 mg/dL (11.1 mmol/L). It is also a standard test but is inconvenient and more costly

than FPG and has major variability issues. Patients need to consume a diet with at least 150 g

per day of carbohydrate for 3 to 5 days and not take any medications that can impact glucose

tolerance, such as steroids and thiazide diuretics.

Glycated Hemoglobin (Hb) A1C

This test gives an average of blood glucose over the last 2 to 3 months. Patients with an Hb

A1C greater than 6.5% (48 mmol/mol) are diagnosed as having DM. Hb A1C is a convenient,

rapid, standardized test and shows less variation due to pre-analytical variables. It is not much

affected by acute illness or stress.

Hb A1C is costly and has many issues, as discussed below, including lower sensitivity. Hb A1C

should be measured using the National Glycohemoglobin Standardization Program (NGSP)

certified method standardized to Diabetes Control and Complications Trial (DCCT) assay. It is

affected by numerous conditions such as sickle cell disease, pregnancy, hemodialysis, blood

loss or transfusion, or erythropoietin therapy. It has not been well validated in non-Caucasian

populations.

Anemia due to deficiency of iron or vitamin B12 leads to spurious elevation of Hb A1C, limiting

its use in countries with a high prevalence of anemia. Also, in children and the elderly, the

relation between Hb A1C and FPG is suboptimal.

For all of the above tests, if the person is asymptomatic, testing should be repeated later to

make a diagnosis of diabetes mellitus.

In patients with classic symptoms of hyperglycemia (increased thirst, increased hunger,

increased urination), random plasma glucose more than 200 mg/dL is also sufficient to

diagnose DM.

FPG, 2-hour PG during 75-g GTT, and Hb A1C are equally appropriate for the diagnosis of DM.

There is no concordance between the results of these tests.

Diagnosis of Gestational Diabetes Mellitus
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Pregnant women not previously known to have diabetes should be tested for GDM at 24 to 28

weeks of gestation. ADA and American College of Obstetrics and Gynecology (ACOG)

recommend using either a 1-step or 2-step approach for diagnosing GDM.

One-Step Strategy

75 gm OGTT is performed after an overnight fast. Blood samples are collected at fasting for 1

hour and 2 hours. GDM is diagnosed if fasting glucose meet or exceed 92 mg/dl (5.1 mmol/l), 1-

hour serum glucose of 180 mg/dl (10.0 mmol/l) or 2-hour serum glucose of 153 mg/dl (8.5

mmol/l).

Two-Step Strategy

Step one: Perform a 50-gram glucose challenge test irrespective of the last meal. If PG at 1-

hour after the load is greater than or equal to 140mg/dl (7.8 mmol/l), proceed to step 2. Step

2: 100 g glucose OGTT is performed after overnight fasting. Cut off values are fasting PG 95

or 105 mg/dl (5.5/5.8 mmol/l), 1-hour PG of 180 or 190 mg/dl (10.0/10.6 mmol/l), 2-hour PG of

155 or 165 mg/dl (8.6/9.2 mmol/l) or 3-hour PG of 140 or 145 mg/dl (7.8/8.0 mmol/l). GDM is

diagnosed if two or more PG levels equal or exceed these cutoffs.

People with your genetic profile are likely to not have the predisposition for Type 2 diabetes.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Type 2 diabetes. In your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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Vitiligo is a long-term skin condition characterized by patches of the skin losing their pigment.

The patches of skin affected become white and usually have sharp margins. The hair from the

skin may also become white. The inside of the mouth and nose may also be involved. Typically

both sides of the body are affected. Often the patches begin on areas of skin that are

exposed to the sun. It is more noticeable in people with dark skin. Vitiligo may result in

psychological stress and those affected may be stigmatized. The exact cause of vitiligo is

unknown. It is believed to be due to genetic susceptibility that is triggered by an environmental

factor such that an autoimmune disease occurs. This results in the destruction of skin pigment

cells. Risk factors include a family history of the condition or other autoimmune diseases, such

as hyperthyroidism, alopecia areata, and pernicious anemia. It is not contagious. Vitiligo is

classified into two main types: segmental and non-segmental. Most cases are non-segmental,

meaning they affect both sides; and in these cases, the affected area of the skin typically

expands with time. About 10% of cases are segmental, meaning they mostly involve one side of

the body; and in these cases, the affected area of the skin typically does not expand with time.

Diagnosis can be confirmed by tissue biopsy. There is no known cure for vitiligo. For those with

light skin, sunscreen and makeup are all that is typically recommended. Other treatment

options may include steroid creams or phototherapy to darken the light patches. Alternatively,

efforts to lighten the unaffected skin, such as with hydroquinone, may be tried. Several

surgical options are available for those who do not improve with other measures. A

combination of treatments generally has better outcomes. Counselling to provide emotional

support may be useful.

Although multiple hypotheses have been suggested as potential triggers that cause vitiligo,

studies strongly imply that changes in the immune system are responsible for the condition.

Vitiligo has been proposed to be a multifactorial disease with genetic susceptibility and

environmental factors both thought to play a role.

The TYR gene encodes the protein tyrosinase, which is not a component of the immune

system, but is an enzyme of the melanocyte that catalyzes melanin biosynthesis, and a major

autoantigen in generalized vitiligo. The National Institutes of Health states that some believe

that sunburns can cause or exacerbate the condition, but that this idea is not well-supported

by good evidence.

Diagnosis
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An ultraviolet light can be used in the early phase of this disease for identification and to

determine the effectiveness of treatment. Using a Wood's light, skin will change colour

(fluoresce) when it is affected by certain bacteria, fungi, and changes to pigmentation of the

skin.

People with your genetic profile are likely to have the predisposition for Vitiligo.

Your genotype suggests that you might have an increased risk of developing Vitiligo. Consider

discussing your risk with a healthcare professional, especially if you have a family history or

other risk factors for this condition. Lifestyle and other factors can also influence the chances

of developing Vitiligo. Consult with a healthcare professional before making any major lifestyle

changes.

Treatment / Management

There is no cure for vitiligo but several treatment options are available. The best evidence is

for applied steroids and the combination of ultraviolet light in combination with creams. Due to

the higher risks of skin cancer, the United Kingdom's National Health Service suggests

phototherapy be used only if primary treatments are ineffective. Lesions located on the

hands, feet, and joints are the most difficult to repigment; those on the face are easiest to

return to the natural skin color as the skin is thinner in nature.

Immune mediators

Topical preparations of immune suppressing medications including glucocorticoids (such as

0.05% clobetasol or 0.10% betamethasone) and calcineurin inhibitors (such as tacrolimus or

pimecrolimus) are considered to be first-line vitiligo treatments.

Phototherapy

Phototherapy is considered a second-line treatment for vitiligo. Exposing the skin to light

from UVB lamps is the most common treatment for vitiligo. The treatments can be done at

home with an UVB lamp or in a clinic. The exposure time is managed so that the skin does not

suffer overexposure. Treatment can take a few weeks if the spots are on the neck and face

and if they existed not more than 3 years. If the spots are on the hands and legs and have

been there for more than 3 years, it can take a few months. Phototherapy sessions are done

2–3 times a week. Spots on a large area of the body may require full body treatment in a clinic

or hospital. UVB broadband and narrowband lamps can be used, but narrowband ultraviolet

picked around 311 nm is the choice. It has been constitutively reported that a combination of

UVB phototherapy with other topical treatments improves re-pigmentation. However, some

people with vitiligo may not see any changes to skin or re-pigmentation occurring. A serious
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potential side effect involves the risk of developing skin cancer, the same risk as an

overexposure to natural sunlight.

Ultraviolet light (UVA) treatments are normally carried out in a hospital clinic. Psoralen and

ultraviolet A light (PUVA) treatment involves taking a drug that increases the skin's sensitivity

to ultraviolet light, then exposing the skin to high doses of UVA light. Treatment is required

twice a week for 6–12 months or longer. Because of the high doses of UVA and psoralen, PUVA

may cause side effects such as sunburn-type reactions or skin freckling.

Narrowband ultraviolet B (NBUVB) phototherapy lacks the side-effects caused by psoralens

and is as effective as PUVA. As with PUVA, treatment is carried out twice weekly in a clinic or

every day at home, and there is no need to use psoralen. Longer treatment is often

recommended, and at least 6 months may be required for effects to phototherapy. NBUVB

phototherapy appears better than PUVA therapy with the most effective response on the face

and neck.

With respect to improved repigmentation: topical calcineurin inhibitors plus phototherapy are

better than phototherapy alone, hydrocortisone plus laser light is better than laser light alone,

gingko biloba is better than placebo, and oral mini-pulse of prednisolone (OMP) plus NB-UVB is

better than OMP alone.

Skin camouflage

In mild cases, vitiligo patches can be hidden with makeup or other cosmetic camouflage

solutions. If the affected person is pale-skinned, the patches can be made less visible by

avoiding tanning of unaffected skin.

De-pigmenting

In cases of extensive vitiligo the option to de-pigment the unaffected skin with topical drugs

like monobenzone, mequinol, or hydroquinone may be considered to render the skin an even

color. The removal of all the skin pigment with monobenzone is permanent and vigorous. Sun-

safety must be adhered to for life to avoid severe sunburn and melanomas. Depigmentation

takes about a year to complete.

  VARIAN TS  FO UN D  

Gene rsID Genotype

SLC44A4 rs11966200 CT
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Psoriasis is a chronic proliferative and inflammatory condition of the skin. It is characterized

by erythematous plaques covered with silvery scales particularly over the extensor surfaces,

scalp, and lumbosacral region.

The disorder can also affect the joints and eyes. Psoriasis has no cure and the disease waxes

and wanes with flareups. Many patients with psoriasis develop depression as the quality of life

is poor. There are several subtypes of psoriasis but the plaque type is the most common and

presents on the trunk, extremities, and scalp. Close examination of the plaques usually reveals

white silvery scales.

The eye is involved in about 10% of patients, mostly women. In general, the eye is rarely

involved alone; it is almost always associated with skin features.

Psoriasis has a prevalence ranging from 0.2% to 4.8%. The exact etiology is unknown, but it is

considered to be an autoimmune disease mediated by T lymphocytes. There is an association

of HLA antigens seen in many psoriatic patients particularly in various racial and ethnic

groups. Familial occurrence suggests its genetic predisposition. Injury in the form of

mechanical, chemical, and radiational trauma induces lesions of psoriasis. Certain drugs like

chloroquine, lithium, beta-blockers, steroids, and NSAIDs can worsen psoriasis. Generally,

summer improves psoriasis while winter aggravates it. Apart from above factors infections,

psychological stress, alcohol, smoking, obesity, and hypocalcemia are other triggering factors

for psoriasis. 

The pathophysiology of psoriasis involves infiltration of the skin by activated T cells which

stimulate proliferation of keratinocytes. This dysregulation in keratinocyte turnover results in

the formation of thick plaques. Other associated features include epidermal hyperplasia and

parakeratosis. In addition, the epidermal cells fail to secrete lipids which results in flaky and

scaly skin, which is typical of psoriasis

People with your genetic profile are likely to not have the predisposition for Psoriasis.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Psoriasis. In your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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Asthma is a common disease and has a range of severity, from a very mild, occasional wheeze

to acute, life-threatening airway closure. It usually presents in childhood and is associated with

other features of atopy, such as eczema and hayfever. Asthma is a very common childhood

illness leading to multiple hospital admissions and increased healthcare costs. The key feature

is airway hyper-responsiveness, which can be triggered by many factors. If not treated

promptly, asthma has a high mortality. Asthma comprises a range of diseases and has a variety

of heterogeneous phenotypes. The recognized factors that are associated with asthma are a

genetic predisposition, specifically a personal or family history of atopy (propensity to allergy,

usually seen as eczema, hay fever, and asthma).

Asthma also is associated with exposure to tobacco smoke and other inflammatory gases or

particulate matter.

The overall etiology is complex and still not fully understood, especially when it comes to being

able to say which children with pediatric asthma will carry on to have asthma as adults (up to

40% of children have a wheeze, only 1% of adults have asthma), but it is agreed that it is a

multifactorial pathology, influenced by both genetics and environmental exposure.

Triggers for asthma include:

- Viral respiratory tract infections

- Exercise

- Gastroesophageal reflux disease

- Chronic sinusitis

- Environmental allergens

- Use of aspirin, beta-blockers

- Tobacco smoke

- Insects, plants, chemical fumes

- Obesity



DANTE LABS™ TEST RESULTS

KIT ID:   GFX0238784

Dante Labs | {{advanced_health_and_wellness}} v1.0.94 | v4.2.2
Run: 1

Kit ID: GFX0238784
Lot: 15:30:22
Batch: 2020-07-20

Page 355

RESULTS

- Emotional factors or stress

Asthma is a condition of acute, fully reversible airway inflammation, often following exposure

to an environmental trigger. The pathological process begins with the inhalation of an irritant

(e.g., cold air) or an allergen (e.g., pollen), which then, due to bronchial hypersensitivity, leads to

airway inflammation and an increase in mucus production.

Toxicokinetics

The only relevant toxicokinetics in asthma relates to its management as the absorption and

systemic side effects of the beta-2 agonists must be monitored. Typically these will be

removed from the body in 2 to 4 hours if salbutamol and albuterol, 18 to 24 hours if

salmeterol, or 48 to 72 hours if clenbuterol, which is no longer used in the management of

asthma.

The side effects of the beta-2 agonists include tachycardia, flushing, sweating, and other

signs of sympathetic system overdrive. There is also the chance of iatrogenic hypokalaemia,

which must be monitored.

People with your genetic profile are likely to not have the predisposition for Asthma.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Asthma. In your results. Nevertheless, we recommend monitoring your health in accordance

with your country's health recommendations and to check this finding again as we await the

release of the new database from Clinvar.
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Spontaneous dizygotic twinning

RESULTS
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The likelihood of conceiving twins is a complex trait. It is probably affected by multiple genetic

and environmental factors, depending on the type of twins. The two types of twins are

classified as monozygotic and dizygotic.

Monozygotic (MZ) twins, also called identical twins, occur when a single egg cell is fertilized by

a single sperm cell. The resulting zygote splits into two very early in development, leading to

the formation of two separate embryos. MZ twins occur in 3 to 4 per 1,000 births worldwide.

Research suggests that most cases of MZ twinning are not caused by genetic factors.

However, a few families with a larger-than-expected number of MZ twins have been reported,

which indicates that genetics may play a role. It is possible that genes involved in sticking cells

together (cell adhesion) may contribute to MZ twinning, although this hypothesis has not been

confirmed. Most of the time, the cause of MZ twinning is unknown.

Dizygotic (DZ) twins, also called fraternal twins, occur when two egg cells are each fertilized by

a different sperm cell in the same menstrual cycle. DZ twins are about twice as common as MZ

twins, and they are much more likely to run in families. Compared with the general population,

women with a mother or sister who have had DZ twins are about twice as likely to have DZ

twins themselves.

DZ twinning is thought to be a result of hyperovulation, which is the release of more than one

egg in a single menstrual cycle. To explain how DZ twinning can run in families, researchers

have looked for genetic factors that increase the chance of hyperovulation. However, studies

examining the contributions of specific genes have had mixed and conflicting results. Few

specific genes in humans have been definitively linked with hyperovulation or an increased

probability of DZ twinning.

Other factors known to influence the chance of having DZ twins include the mother’s age,

ethnic background, diet, body composition, and number of other children. Assisted

reproductive technologies such as in vitro fertilization (IVF) are also associated with an

increased frequency of DZ twins.

People with your genetic profile are likely to not have the predisposition for Spontaneous

dizygotic twinning.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Spontaneous dizygotic twinning in your results. The possibility of having a twin pregnancy

or not can be seen as an advantage or a disadvantage depending on one's will. Planning such

an important event also requires the help of genetics.
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Narcolepsy
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Narcolepsy is a disorder of rapid onset rapid eye movement (REM) sleep characterized by

excessive daytime sleepiness (EDS), frequent uncontrollable sleep attacks as well as sleep

fragmentation and can be associated with cataplexy, sleep paralysis, and hypnagogic

hallucinations. There are two types: narcolepsy type 1 (formerly narcolepsy with cataplexy) and

narcolepsy type 2 (formerly narcolepsy without cataplexy).

The condition is often under-diagnosed and delays of 5-10 years are common before making a

firm diagnosis. Close to 50% of patients develop symptoms in their teenage years. The

disorder has enormous morbidity leading to impairment in academic and social performance.

The condition, fortunately, does respond to treatment.

Narcolepsy type 1 occurs when nearly all of the neurons that contain orexin (also called

hypocretin) are lost. The reason for this is not fully understood, but it is thought to be an

autoimmune process possibly triggered by an infection. HLA haplotype DQB1*0602 is present

in 95% of narcolepsy type 1 patients, but this is also present in about 20% of the general

population without narcolepsy. The cause of narcolepsy type 2 is not entirely clear. Current

hypotheses include less destruction of orexin cells, impaired orexin receptor signaling, or an

unknown mechanism. Some patients initially diagnosed with narcolepsy type 2 will develop

cataplexy, indicating disease progression. Less commonly, trauma and tumors may result in

narcolepsy. In 2009 there was an increase in the number of cases of narcolepsy type 1

reported in Europe after receiving the European AS03-adjuvanted A(H1N1) pandemic influenza

vaccine (Pandemrix) and it was initially thought that the immune response to the adjuvant

might have been the cause of the disease. The same adjuvant was, however, also used in

Canada but the corresponding increase in reported cases did not occur there. Additionally,

there was an increase in the number of reported cases of narcolepsy in non-vaccinated

patients after wild A(H1N1) pandemic influenza infection. Antibodies against streptococcal

infections have also been associated with the onset of narcolepsy type 1.  Although a specific

autoantibody that correlates with disease mechanism in narcolepsy has not yet been

identified, this does strongly suggest that narcolepsy type 1 may be an autoimmune disease.

The mechanism of narcolepsy type 2 is less clear, but it is thought that it may be due to a

similar but less severe loss of orexin neurons.

Narcolepsy is classified as follows based on clinical features:

- Narcolepsy with hypocretin deficiency but no cataplexy
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- Narcolepsy without hypocretin deficiency but with cataplexy

- Autosomal dominant cerebellar ataxia, narcolepsy and deafness

- Autosomal dominant narcolepsy, type 2 diabetes and obesity

- Narcolepsy caused by another medical disorder

During normal wakefulness, orexin containing neurons in the lateral hypothalamus increases

the activity of the nuclei of the Reticular Activating System (RAS), which increases wake-

promoting neurotransmitters in the cortex; dopamine, norepinephrine, serotonin, and

histamine inhibit REM and acetylcholine is increased in both wakefulness and REM. The RAS

also inhibits the sleep-promoting ventrolateral preoptic area (VLPO), suppressing GABA, which

in turn increases the activity of motor neurons and muscle tone. Heightened emotions

increase activity in the amygdala and subsequently the orexin containing neurons, which

suppresses REM. The wake-promoting and the sleep-promoting systems are usually mutually

inhibitory to ensure complete transitions.

People with your genetic profile are likely to not have the predisposition for Narcolepsy.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Narcolepsy. In your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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Polycystic ovary syndrome

RESULTS

Polycystic ovary syndrome (PCOS) is an ovarian disorder characterized by hyperandrogenism,

ovulatory dysfunction, and polycystic ovaries. It may be the most common female

endocrinopathy in the developed world. However, it most likely represents a heterogeneous

disorder and one whose pathophysiology and etiology are debated. PCOS affects young

women with oligo-ovulation (which can lead to oligomenorrhea), infertility, acne and hirsutism.

It also has notable metabolic sequelae, including an elevated risk of diabetes and cardiovascular

risk factors, and long term treatment should also consider these factors. These multiple

stigmata have led to a multi-pronged treatment approach, with most therapies targeting

individual symptoms. The search for the single unifying theory to this disorder will hopefully

yield the single best treatment, but this quest remains one of the Holy Grails of reproductive

endocrinology. This chapter will discuss the diagnosis, clinical evaluation, pathophysiology, and

treatment of women with PCOS.

Primary Disordered Gonadotropin Secretion. The first biochemical abnormality that was

identified in women with PCOS was disordered gonadotropin secretion, with a preponderance

of LH relative to FSH. As the two-cell theory of the ovary evolved, i.e., that thecal cells can

only produce androgens under stimulation of LH whereas granulosa cells can only aromatize

androgens from the theca cells into estrogens under the influence of FSH, this preponderance

of LH was thought to be the primary etiology of the syndrome. Excess LH led to excess thecal

cell development and androgen production, but in the face of inadequate FSH stimulation of

granulosa cell development and aromatase production, these androgens were not converted

to estrogen, leading to multiple abnormalities. The GWAS studies which have identified the FSH

and LH/hCG receptor genes as potential contributors to the PCOS phenotype support this

etiologic claim.

Primary Ovarian and Adrenal Hyperandrogenism. Because most diagnostic criteria support the

notion that PCOS is an ovarian disorder, it becomes therefore the prime target for the cause

of the syndrome. Ovarian steroidogenesis is perturbed in the syndrome with increased

circulating androgen levels frequently noted in women with stigmata of PCOS. Further

intrafollicular androgen levels tend to be elevated in antral follicles, supporting a lack of

adequate granulosa aromatase activity (40). As noted above, a primary defect in ovarian

steroidogenesis could lead through the same feedback loop noted above to disordered

gonadotropin secretion and stigmata of peripheral hyperandrogenism. including acne,

hirsutism, and alopecia. Thecal cells from women with PCOS put into long term culture exhibit

defects in steroidogenesis. including hyperproduction of androgens, implying this is a

permanent and possibly genetic defect in the cells.
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Primary Disorder of Insulin Resistance. Women with PCOS show multiple abnormalities in insulin

action. Dynamic studies of insulin action, including hyperinsulinemic euglycemic clamps and

frequently sampled intravenous glucose tolerance tests, have shown that women with PCOS

are more insulin resistant than weight-matched control women, a defect primarily present in

skeletal muscle. Hyperinsulinemia and/or disordered insulin action may perturb the reproductive

axis in multiple ways. First insulin may act at the hypothalamic-pituitary axis to stimulate

gonadotropin production. Infusions of insulin tend to have little effect on gonadotropin

production in human studies, and insulin is not required for glucose transport into the nervous

system.

People with your genetic profile are likely to have the predisposition for Polycystic ovary

syndrome.

Your genotype suggests that you might have an increased risk of developing Polycystic ovary

syndrome. Consider discussing your risk with a healthcare professional, especially if you have a

family history or other risk factors for this condition. Lifestyle and other factors can also

influence the chances of developing Polycystic ovary syndrome. Consult with a healthcare

professional before making any major lifestyle changes.

Approach to TREATMENT OF WOMEN WITH PCOS

Treatment of women with PCOS tends to be symptom based, as there are few therapies which

address the multitude of complaints with which women with PCOS present. Arguably there are

currently only two therapies that address the most common complaints, (i.e., infertility,

hirsutism, menstrual disorders, and obesity) and these are either weight loss (as a result of

lifestyle modification, medical or surgical therapy to reduce weight, or metformin therapy). It is

often difficult to treat all complaints at once, with the greatest difficulty in treating both

anovulatory infertility and hirsutism concurrently. Some therapies can also be

counterproductive and thus contraindicated in this situation, for instance the use of oral

contraceptives because they block ovulation or the use of anti-androgens because they are

potentially teratogenic in a male fetus. Because of these conundrums in clinical care, treatment

tends to fall into two categories: either the treatment of anovulatory infertility or long-term

maintenance treatment for PCOS-related symptoms (i.e., hirsutism, menstrual disorders,

obesity, etc.).

Overview of Treatment of Anovulatory Infertility. One important consideration before treating

subjects with anovulatory infertility is to screen the couple for other infertility factors. One

large multi-center trial found that 10% of male partners of women with PCOS had co-existing

severe oligospermia and close to 5% of women had bilateral occlusion of the fallopian tubes or

some uterine factor. Obviously, the presence of these factors would significantly alter therapy,

and their high prevalence justifies pre-treatment screening. There is no evidence-based
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schema to guide the initial and subsequent choices of approaches to ovulation induction in

women with PCOS. The ASRM/ESHRE sponsored conference recommended that before any

intervention is initiated, preconceptual counseling should emphasize the importance of

lifestyle, especially weight reduction and exercise in overweight women, smoking cessation, and

reducing alcohol consumption.

Overview of Long Term Maintenance of PCOS. There is no known cure for PCOS; rather

therapy revolves around suppression of symptoms. Therapy tends to focus on the primary

chief complaint. However often the triad of hirsutism, oligomenorrhea, and obesity forms the

key presenting symptoms. In such cases, it may make sense to choose a primary metabolic

parameter upon which to base initial treatment. Glucose intolerance is the strongest risk

factor for diabetes and is also an independent risk factor for cardiovascular events in women

and is one potential factor to use in selecting initial treatment. 

Review of Efficacy of Individual Therapies on PCOS

Aromatase Inhibitors Aromatase inhibitors, specifically letrozole, may be a first-line therapy

for ovulation induction in women with PCOS.

Clomiphene Citrate. Clomiphene citrate (CC) has traditionally been the first-line treatment

agent for anovulatory women, including those with PCOS, and several multi-center randomized

controlled trials have upheld the use of clomiphene as first-line treatment.

Gonadotropins. Gonadotropins are frequently used to induce ovulation in women with PCOS

for whom clomiphene treatment has failed. Low-dose therapy with gonadotropins offers a

higher rate of ovulation, monofollicular development, with a significantly lower risk of ovarian

hyperstimulation syndrome.

Ovarian Surgery. The value of laparoscopic ovarian drilling with laser or diathermy as a primary

treatment for subfertile women with anovulation and PCOS is undetermined (161), and it is

primarily recommended as second-line infertility therapy.

Metformin. The use of metformin as first-line solo infertility therapy has not been supported

by randomized trials, although there are emerging data about its utility as an adjuvant agent. 

Thiazolidinediones, Smaller trials have shown some benefit to this class of drugs for the

treatment of infertility, usually in conjunction with clomiphene.

GLP-1 agonists. GLP-1 (Glucagon-Like Peptide) is an incretin secreted by the L cells of the

intestine which increases pancreatic beta cell insulin production and insulin sensitivity. It also

has CNS effects which lead to decreased appetite through a variety of mechanisms.
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Progestins. Both depot and intermittent oral medroxyprogesterone acetate(MP) (10 mg for 10

days) have been shown to suppress pituitary gonadotropins and circulating androgens in

women with PCOS.

Intrauterine Devices. There is increasing literature supporting the benefit of IUDs, especially a

progestin (levonorgestrel) containing IUD, in treating a variety of endometrial disorders,

including menorrhagia, simple endometrial hyperplasia  and complex hyperplasia. 

Uterine Surgery. In patients with intractable uterine bleeding who have completed their child-

bearing, consideration may be given to either endometrial ablation or more definitive surgical

therapy via hysterectomy. 

Statins. Another area where there is limited support in the literature for a cardiovascular and

endocrine benefit in women with PCOS is with the use of statin.

Lifestyle Modification. The gold standard for improving insulin sensitivity in obese PCOS

women should be weight loss, diet, and exercise.

  VARIAN TS  FO UN D  

Gene rsID Genotype

AC009283.1-NEUROD2 rs7218361 GG
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Uterine fibroids
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Uterine fibroids or leiomyomata are the most common benign tumor affecting women. An early

2003 study by Baird et al. showed that the estimated incidence of fibroids in women by age

50 was 70% for white women and reached over 80% black women. Fibroids originate from

uterine smooth muscle cells (myometrium) whose growth is primarily dependent on the levels

of circulating estrogen. Further information regarding the pathogenesis of fibroids is poorly

understood. Fibroids can either present as an asymptomatic incidental finding on imaging, or

symptomatically. Common symptoms include abnormal uterine bleeding, pelvic pain, disruption

of surrounding pelvic structures(bowel and bladder), and back pain. Uterine fibroids typically

are seen in three significant locations: subserosal (outside the uterus), intramural (inside the

myometrium), and submucosal (Inside the uterine cavity). They can further be broken down to

pedunculated or not. Fibroids are classically diagnosed by physical exam and ultrasound

imaging, which carries a high sensitivity for this pathology. Fibroids continue to be the leading

indication for hysterectomy. 

The exact pathophysiology behind the development of uterine fibroids is unclear. Research

suggests that the starting event for fibroid development begins with a single uterine smooth

muscle cell(myometrium), which is then followed by deviations from the normal signaling

pathways of cellular division. Fibroids are considered to be estrogen-dependent tumors, and

there is evidence showing that leiomyomas overexpress certain estrogen and progesterone

receptors when compared to normal surrounding myometrium.

Fibroids are a result of the inappropriate growth of uterine smooth muscle tissue or

myometrium. Their growth is dependent on estrogen and progesterone levels. The underlying

pathophysiology is uncertain.

People with your genetic profile are likely to not have the predisposition for Uterine fibroids

According to the latest scientific discoveries, there is no documented genetic predisposition

to Uterine fibroids. In your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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Adolescent idiopathic scoliosis

RESULTS

Adolescent idiopathic scoliosis (AIS) is the most common form of pediatric scoliosis. It occurs

in individuals between the ages of 10 to 18. By definition, idiopathic scoliosis implies that the

etiology is unknown or not related to a specific syndromic, congenital, or neuromuscular

condition. Treatment options include conservative management, bracing, or operative

intervention. Idiopathic scoliosis is a diagnosis of exclusion of other forms of scoliosis. As of

today, there is no identifiable cause for idiopathic scoliosis. Theories include hormonal causes,

asymmetric growth, muscle imbalance, and genetic factors. Nearly 30% of patients with AIS

have a family member with scoliosis.

Evaluation is generally a screening evaluation either through a school entity, sports coach, or

pediatrician. The proper formal evaluation includes x-ray imaging. Patients need a standing

coronal x-ray, sagittal x-ray, left and right bending x-rays. Risser classification can generally be

calculated from the iliac crest on the coronal x-ray platform. Consensus holds that a CT scan

and MRI imaging for typical AIS patients is not warranted. However, certain intraoperative

imaging guidance techniques do require either preoperative or intraoperative CT imaging. This

is a surgeon and technology specific. Patients who are pre-operative candidates undergo a

standard laboratory workup including CBC, BMP, INR/PTT, urinalysis, and a urine pregnancy test

for all females.

Other tests should include pulmonary function tests.

People with your genetic profile are likely to have the predisposition for Adolescent idiopathic

scoliosis

Your genotype suggests that you might have an increased risk of developing Adolescent

idiopathic scoliosis. Consider discussing your risk with a healthcare professional, especially if

you have a family history or other risk factors for this condition. Lifestyle and other factors

can also influence the chances of developing Adolescent idiopathic scoliosis. Consult with a

healthcare professional before making any major lifestyle changes.

Treatment / Management

Historically speaking, those with curves less than 10 degrees do not meet the specification for

diagnosis of AIS. Furthermore, the US Preventative Services Task Force has recently

questioned whether school screenings positively impact the patient-centered-health

outcomes.
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Generally speaking, those with curves of 10 to 25 degrees are monitored for surveillance with

serial x-rays. This is usually at 3, 6 or 12-month intervals.

Those with curves greater than 25 degrees but less than 40 to 45 degrees are candidates for

bracing. The Bracing in Adolescent Idiopathic Scoliosis Trial (BrAIST) was an NIH funded

randomized control trial that illustrated the effectiveness of bracing in the adolescent

population. Even though braces are widely prescribed, these uncomfortable devices have low

compliance rates and their overall success remains questionable. Questions have been raised

about every type of brace for managing scoliosis.

Those with curves over 40 to 45 degrees who are skeletally immature are operative

candidates. The mainstay of operative treatment is surgical fusion. Historically this could be

anterior or posterior fusion or a combined anterior-posterior approach.  Currently, the leading

technique is posterior fusion with pedicle screws and bilateral rod placement.  Selection of

operative levels is a complex decision algorithm taking into account coronal deformity location,

regional kyphosis, shoulder height, L4 tilt, and lumbar alignment.  Furthermore, a ratio

comparison between the main thoracic curve Cobb angle and the thoracolumbar curve Cobb

angle as well as the apical vertical translation and apical vertebral rotation must be considered

for advanced operative planning. 

New non-fusion techniques such as tethering procedures are gaining traction as well. Surgery

for scoliosis is a major procedure and the literature is replete with serious complications that

are even more disabling than the disorder itself.

Other treatments like physical therapy, electrical stimulation, nutrition, and spinal manipulation

have not been found to be effective in managing scoliosis.

These are gross generalizations, and actual patient care operative decisions must account for

patient-specific factors, skeletal maturity, deformity progression, patient’s socioeconomic

factors, and surgeon experience.

Prognosis

Patients with adolescent idiopathic scoliosis that go untreated into adulthood can have a rate

of progression that is approximately 0.5 to 1 degree per year once the patient has reached a

50-degree coronal angle. Furthermore, in gross generalization, curves in adulthood tend to be

much stiffer and more rigid than in the adolescent cohort requiring more aggressive and

invasive surgical techniques. Long term studies report a higher rate of arthritis and poor

perception of body image in patients with scoliosis, irrespective of treatment. Further, if the

surgical correction involves chest wall invasion, it may also result in pain and decreased lung

function.
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  VARIAN TS  FO UN D    VARIAN TS  FO UN D  

Gene rsID Genotype

LBX1-AS1 rs678741 GA

AC066595.1-CHL1-AS2 rs10510181 GA

BNC2 rs3904778 CG

BNC2 rs3904778 CG

BNC2 rs10756785 CT

SOX6 rs1455114 CA

AC104012.1-RF00096 rs7822863 CT

AL355602.1-Z98747.1 rs241215 AA

RPL41P1-AL109807.1 rs6137473 AA

ABO rs687621 GG
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Anorexia nervosa

RESULTS

Anorexia nervosa is an eating disorder defined by restriction of energy intake relative to

requirements, leading to a significantly low body weight. Patients will have an intense fear of

gaining weight and distorted body image with the inability to recognize the seriousness of

their significantly low body weight.

The success of many professions depends on a person's weight. Models and actors portray a

level of thinness that is difficult to attain, and it enhanced by make-up and photographic

alterations. Athletes in sports such as ballet, long-distance running, and martial arts are

pressured to maintain lean body weights to outperform the competition. Media outlets

promote diet secrets and weight loss tips in excess. Populations such as maturing females

identify thin body types with increased self-esteem and link weight loss with self-control.

Studies demonstrate biologic factors play a role in the development of anorexia nervosa in

addition to environmental factors. Genetic correlations exist between educational attainment,

neuroticism, and schizophrenia. Patients with anorexia nervosa have altered brain function and

structure there are deficits in neurotransmitters dopamine (eating behavior and reward) and

serotonin (impulse control and neuroticism), differential activation of the corticolimbic system

(appetite and fear), and diminished activity among the frontostriatal circuits (habitual

behaviors). Patients have co-morbid psychiatric disorders such as major depressive disorder

and generalized anxiety disorder.

People with your genetic profile are likely to not have the predisposition for Anorexia nervosa

According to the latest scientific discoveries, there is no documented genetic predisposition

to Anorexia nervosa In your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.



DANTE LABS™ TEST RESULTS

KIT ID:   GFX0238784

Dante Labs | {{advanced_health_and_wellness}} v1.0.94 | v4.2.2
Run: 1

Kit ID: GFX0238784
Lot: 15:30:22
Batch: 2020-07-20

Page 369

Myopia (severe)

RESULTS

Near-sightedness, also known as short-sightedness and myopia, is an eye disorder where light

focuses in front of, instead of on, the retina. This causes distant objects to be blurry while

close objects appear normal. Other symptoms may include headaches and eye strain. Severe

near-sightedness is associated with an increased risk of retinal detachment, cataracts, and

glaucoma. The underlying cause is believed to be a combination of genetic and environmental

factors. Risk factors include doing work that involves focusing on close objects, greater time

spent indoors, and a family history of the condition. It is also associated with a high

socioeconomic class. The underlying mechanism involves the length of the eyeball growing too

long or less commonly the lens being too strong. It is a type of refractive error. Diagnosis is by

eye examination. Tentative evidence indicates that the risk of near-sightedness can be

decreased by having young children spend more time outside. This may be related to natural

light exposure. Near-sightedness can be corrected with eyeglasses, contact lenses, or surgery.

Eyeglasses are the easiest and safest method of correction. Contact lenses can provide a

wider field of vision, but are associated with a risk of infection. Refractive surgery permanently

changes the shape of the cornea. A myopic individual can see clearly out to a certain distance

(called far point), but everything further becomes blurry. If the extent of the myopia is great

enough, even standard reading distances can be affected. Upon routine examination of the

eyes, the vast majority of myopic eyes appear structurally identical to nonmyopic eyes.

Onset is often in school children, with worsening between the ages of 8 and 15. The underlying

cause is believed to be a combination of genetic and environmental factors. Risk factors

include doing work that involves focusing on close objects, greater time spent indoors, and a

family history of the condition. It is also associated with a high socioeconomic class.

A risk for myopia may be inherited from one's parents. Genetic linkage studies have identified

18 possible loci on 15 different chromosomes that are associated with myopia, but none of

these loci is part of the candidate genes that cause myopia. Instead of a simple one-gene locus

controlling the onset of myopia, a complex interaction of many mutated proteins acting in

concert may be the cause. Instead of myopia being caused by a defect in a structural protein,

defects in the control of these structural proteins might be the actual cause of myopia. A

collaboration of all myopia studies worldwide identified 16 new loci for refractive error in

individuals of European ancestry, of which 8 were shared with Asians. The new loci include

candidate genes with functions in neurotransmission, ion transport, retinoic acid metabolism,

extracellular matrix remodeling and eye development. The carriers of the high-risk genes have

a tenfold increased risk of myopia.
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Environmental factors which increase the risk of nearsightedness include insufficient light

exposure, low physical activity, near work, and increased year of education.

A diagnosis of myopia is typically made by an eye care professional, usually an optometrist or

ophthalmologist. During a refraction, an autorefractor or retinoscope is used to give an initial

objective assessment of the refractive status of each eye, then a phoropter is used to

subjectively refine the patient's eyeglass prescription. Other types of refractive error are

hyperopia, astigmatism, and presbyopia.

People with your genetic profile are likely to not have the predisposition for Myopia

According to the latest scientific discoveries, there is no documented genetic predisposition

to Myopia In your results. Nevertheless, we recommend monitoring your health in accordance

with your country's health recommendations and to check this finding again as we await the

release of the new database from Clinvar.
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Atrial fibrillation

RESULTS

Atrial fibrillation is the most common type of cardiac arrhythmia. It is due to abnormal

electrical activity within the atria of the heart, causing them to fibrillate. It is characterized as

a tachyarrhythmia, which means that the heart rate is often fast. This arrhythmia may be

paroxysmal (less than seven days) or persistent (more than seven days). Due to its rhythm

irregularity, blood flow through the heart becomes turbulent and has a high chance of forming

a thrombus (blood clot), which can ultimately dislodge and cause a stroke. Atrial fibrillation is

the leading cardiac cause of stroke. Risk factors for atrial fibrillation include advanced age,

high blood pressure, underlying heart and lung disease, congenital heart disease, and increased

alcohol consumption. Symptoms vary from asymptomatic to symptoms such as chest pain,

palpitations, fast heart rate, shortness of breath, nausea, dizziness, diaphoresis (severe

sweating), and generalized fatigue. Although atrial fibrillation may be a permanent disease,

various treatments and risk modifying strategies have been developed to help reduce the risk

of stroke in patients that remain in atrial fibrillation. Treatments include anticoagulation, rate

control medication, rhythm control medication, cardioversion, ablation, and other

interventional cardiac procedures.

There are many causes of atrial fibrillation (AF), but it shares a strong association with other

cardiovascular diseases. The commonly encountered causes include:

- Advanced age

- Congenital heart disease

- Underlying heart disease - valvular disease, coronary artery disease, structural heart disease,

atrial ischemia

- Increased alcohol consumption

- Hypertension - systemic or pulmonary

- Endocrine disorders - diabetes, pheochromocytoma, and hyperthyroidism

Genetic factors

Neurologic disorders - subarachnoid hemorrhage or stroke
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Hemodynamic stress - mitral or tricuspid valve disease, left ventricular dysfunction, pulmonary

embolism

Obstructive sleep apnea

Inflammation - myocarditis, and pericarditis

Any condition that leads to inflammation, stress, damage, or ischemia affecting the anatomy

of the heart can result in the development of atrial fibrillation. In some cases, the cause is

iatrogenic.

There are a wide variety of pathophysiological mechanisms that play a role in the development

of atrial fibrillation (AF); however, it is the cardiac remodeling that accounts for most of them.

Cardiac remodeling, particularly of atria, results in structural and electrical changes that

eventually become the cause of deranged rhythm in AF. Structural remodeling is caused by the

changes in myocytes and the extracellular matrix, and fibrous tissue deposition also plays a

major role in some etiologies. On the other hand, tachycardia and shortening of the refractory

period lead to electrical remodeling.

People with your genetic profile are likely to not have the predisposition for Atrial fibrillation

According to the latest scientific discoveries, there is no documented genetic predisposition

to Atrial fibrillation In your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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Bipolar disorder

RESULTS

Bipolar disorder (formerly called manic-depressive illness or manic depression) is a mental

disorder that causes unusual shifts in mood, energy, activity levels, concentration, and the

ability to carry out day-to-day tasks.

There are three types of bipolar disorder. All three types involve clear changes in mood,

energy, and activity levels. These moods range from periods of extremely “up,” elated, irritable,

or energized behavior (known as manic episodes) to very “down,” sad, indifferent, or hopeless

periods (known as depressive episodes). Less severe manic periods are known as hypomanic

episodes.

- Bipolar I Disorder— defined by manic episodes that last at least 7 days, or by manic

symptoms that are so severe that the person needs immediate hospital care. Usually,

depressive episodes occur as well, typically lasting at least 2 weeks. Episodes of depression

with mixed features (having depressive symptoms and manic symptoms at the same time) are

also possible.

- Bipolar II Disorder— defined by a pattern of depressive episodes and hypomanic episodes,

but not the full-blown manic episodes that are typical of Bipolar I Disorder.

Cyclothymic Disorder (also called Cyclothymia)— defined by periods of hypomanic symptoms

as well as periods of depressive symptoms lasting for at least 2 years (1 year in children and

adolescents). However, the symptoms do not meet the diagnostic requirements for a

hypomanic episode and a depressive episode.

Sometimes a person might experience symptoms of bipolar disorder that do not match the

three categories listed above, which is referred to as “other specified and unspecified bipolar

and related disorders.”

Bipolar disorder is typically diagnosed during late adolescence (teen years) or early adulthood.

Occasionally, bipolar symptoms can appear in children. Bipolar disorder can also first appear

during a woman’s pregnancy or following childbirth. Although the symptoms may vary over

time, bipolar disorder usually requires lifelong treatment. Following a prescribed treatment plan

can help people manage their symptoms and improve their quality of life.

Signs and Symptoms
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People with bipolar disorder experience periods of unusually intense emotion, changes in sleep

patterns and activity levels, and uncharacteristic behaviors—often without recognizing their

likely harmful or undesirable effects. These distinct periods are called “mood episodes.” Mood

episodes are very different from the moods and behaviors that are typical for the person.

During an episode, the symptoms last every day for most of the day. Episodes may also last for

longer periods, such as several days or weeks.

Sometimes people experience both manic and depressive symptoms in the same episode. This

kind of episode is called an episode with mixed features. People experiencing an episode with

mixed features may feel very sad, empty, or hopeless, while, at the same, time feeling extremely

energized.

A person may have bipolar disorder even if their symptoms are less extreme. For example,

some people with bipolar disorder (Bipolar II) experience hypomania, a less severe form of

mania. During a hypomanic episode, a person may feel very good, be able to get things done,

and keep up with day-to-day life. The person may not feel that anything is wrong, but family

and friends may recognize the changes in mood or activity levels as possible bipolar disorder.

Without proper treatment, people with hypomania can develop severe mania or depression.

Diagnosis

Proper diagnosis and treatment can help people with bipolar disorder lead healthy and active

lives. Talking with a doctor or other licensed health care provider is the first step. The health

care provider can complete a physical exam and order necessary medical tests to rule out

other conditions. The health care provider may then conduct a mental health evaluation or

provide a referral to a trained mental health care provider, such as a psychiatrist, psychologist,

or clinical social worker who has experience in diagnosing and treating bipolar disorder.

People with your genetic profile are likely to have the predisposition for Bipolar Disorder.

Your genotype suggests that you might have an increased risk of developing Bipolar Disorder.

Consider discussing your risk with a healthcare professional, especially if you have a family

history or other risk factors for this condition. Other factors can also influence the chances

of developing Bipolar Disorder . Consult with a healthcare professional before making any

major lifestyle changes.

Treatment / Management

Treatment can help many people, including those with the most severe forms of bipolar

disorder. An effective treatment plan usually includes a combination of medication and

psychotherapy, also called “talk therapy.”
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Bipolar disorder is a lifelong illness. Episodes of mania and depression typically come back over

time. Between episodes, many people with bipolar disorder are free of mood changes, but

some people may have lingering symptoms. Long-term, continuous treatment can help people

manage these symptoms.

Medications

Certain medications can help manage symptoms of bipolar disorder. Some people may need to

try several different medications and work with their health care provider before finding

medications that work best.

Medications generally used to treat bipolar disorder include mood stabilizers and second-

generation (“atypical”) antipsychotics. Treatment plans may also include medications that

target sleep or anxiety. Health care providers often prescribe antidepressant medication to

treat depressive episodes in bipolar disorder, combining the antidepressant with a mood

stabilizer to prevent triggering a manic episode.

People taking medication should:

Talk with their health care provider to understand the risks and benefits of the medication.

Tell their health care provider about any prescription drugs, over-the-counter medications, or

supplements they are already taking.

Report any concerns about side effects to a health care provider right away. The health care

provider may need to change the dose or try a different medication.

Remember that medication for bipolar disorder must be taken consistently, as prescribed, even

when one is feeling well.

Avoid stopping a medication without talking to a health care provider first. Suddenly stopping

a medication may lead to a “rebound” or worsening of bipolar disorder symptoms. For basic

information about medications, visit NIMH’s Mental Health Medications webpage. For the most

up-to-date information on medications, side effects, and warnings, visit the U.S. Food and

Drug Administration (FDA) Medication Guides website.

Psychotherapy

Psychotherapy, also called “talk therapy,” can be an effective part of the treatment plan for

people with bipolar disorder. Psychotherapy is a term for a variety of treatment techniques

that aim to help a person identify and change troubling emotions, thoughts, and behaviors. It

can provide support, education, and guidance to people with bipolar disorder and their families.



DANTE LABS™ TEST RESULTS

KIT ID:   GFX0238784

Dante Labs | {{advanced_health_and_wellness}} v1.0.94 | v4.2.2
Run: 1

Kit ID: GFX0238784
Lot: 15:30:22
Batch: 2020-07-20

Page 376

RESULTS

Treatment may include therapies such as cognitive-behavioral therapy (CBT) and

psychoeducation, which are used to treat a variety of conditions.

Treatment may also include newer therapies designed specifically for the treatment of bipolar

disorder, including interpersonal and social rhythm therapy (IPSRT) and family-focused therapy.

Determining whether intensive psychotherapeutic intervention at the earliest stages of bipolar

disorder can prevent or limit its full-blown onset is an important area of ongoing research.

Visit NIMH’s Psychotherapies webpage to learn about the various types of psychotherapies.

Other Treatment Options

Some people may find other treatments helpful in managing their bipolar symptoms, including:

Electroconvulsive Therapy (ECT): ECT is a brain stimulation procedure that can help people get

relief from severe symptoms of bipolar disorder. With modern ECT, a person usually goes

through a series of treatment sessions over several weeks. ECT is delivered under general

anesthesia and is safe. It can be effective in treating severe depressive and manic episodes,

which occur most often when medication and psychotherapy are not effective or are not safe

for a particular patient. ECT can also be effective when a rapid response is needed, as in the

case of suicide risk or catatonia (a state of unresponsiveness).

More research is needed to determine the effects of other treatments, including:

Transcranial magnetic stimulation (TMS): TMS is a newer approach to brain stimulation that

uses magnetic waves. It is delivered to an awake patient most days for 1 month. Research

shows that TMS is helpful for many people with various subtypes of depression, but its role in

the treatment of bipolar disorder is still under study.

Supplements: Although there are reports that some supplements and herbs may help, not

enough research has been conducted to fully understand how these supplements may affect

people with bipolar disorder.

It is important for a health care provider to know about all prescription drugs, over-the-

counter medications, and supplements a patient is taking. Certain medications and

supplements taken together may cause unwanted or dangerous effects.
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Chronic mucus hypersecretion

RESULTS

Airway mucus hypersecretion is one of the most important features of chronic obstructive

pulmonary disease (COPD). Airway mucus hypersecretion in COPD patients results in outcomes

such as rapid decline of lung function, poor quality of life, and high rate of acute exacerbation,

hospitalization and mortality. Chronic obstructive pulmonary disease (COPD), mainly

characterized by constant and progressive airflow obstruction, is chronic inflammation of the

airways and lungs exposed to harmful granules or air. It is estimated by WHO that over 200

million people worldwide are suffering from COPD and it might rank third among killer diseases

by 2030. Airway mucus hypersecretion is one of the most important features of COPD,

clinically manifested as repeated cough and expectoration. It is more than a symptom; rather, it

is an independent risk factor for COPD progression and prognosis. COPD complicated with

airway mucus hypersecretion has become a hot topic in the field of pulmonary diseases,

because the treatment of airway mucus hypersecretion is of vital clinical significance for COPD

patients. The pathogenesis of airway mucus hypersecretion in COPD is complicated, involving

inflammation, oxidative stress, proteinase balance, and signal transduction pathways. In

chronic inflammatory disorder of the airways, long-term and repeated inflammatory stimuli

cause extensive metaplasia of bronchial epithelial goblet cells, and hypertrophy and hyperplasia

of submucosal bronchial glands, which result in blockage of the respiratory tract, obstruction

of airflow, and accelerated decline of lung function, leading to deterioration and increase of

acute exacerbation rate[3]; in the meantime, inflammatory reactions make cilia unable to

function normally, lose surfactants, and biochemical properties of mucus change so that mucus

retains within the airways and forms plugs, which worsens blockage of narrowed airway and

pathogen colonization, leading to constant infection, obstruction, and reconstruction of

respiratory tract.

People with your genetic profile are likely to have the predisposition for Chronic mucus

hypersecretion.

Your genotype suggests that you might have an increased risk of developing Chronic mucus

hypersecretion. Consider discussing your risk with a healthcare professional, especially if you

have a family history or other risk factors for this condition. Lifestyle and other factors can

also influence the chances of developing Chronic mucus hypersecretion. Consult with a

healthcare professional before making any major lifestyle changes.

Treatment / Management
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The treatments should counteract each factor contributing to the pathogenesis of airway

mucus hypersecretion, for example, to decrease excessive mucus production, inhibit

inflammation, clear mucus by increasing cilia transport, reduce mucus viscidity, enhance airway

shear stress, to relieve cough and phlegm. Generally, the treatments are divided into two

categories: pharmacologic and nonpharmacologic.

Nonpharmacologic treatments

Smoking cessation

Smoking cessation can relieve cough in patients with chronic cough and phlegm. It can improve

mucus cilia functions, inhibit goblet cell hyperplasia, and repair airway injuries. The sputum of

those who quit smoking contains less mucus than that of persistent smokers. A large-scale

clinical research by Pelkonen and others shows that the incidence of chronic cough and

phlegm among smokers (42%) is significantly higher than that of nonsmokers (26%).

Physical rehabilitation

Cough and increased minute ventilation may help to clear airway mucus. With the increase in

minute ventilation, airflow production and mucus shear stress increase. Physical therapy can

moisten airways and regulate mucus hydration. Thus, forced expirations (directed cough or

huff), or shaking might benefit patients with chronic cough and phlegm. However, physical

therapy has not been proved in large-scale clinical research.

Pharmacologic treatments

Expectorants and mucolytics

Guaifenesin can stimulate the vagus nerve and increase respiratory secretion to promote the

discharge of sputum. Yet, COPD patients cannot benefit from long-term use of guaifenesin. A

clinical research on COPD patients shows that hypertonic saline could absorb the water within

airway epithelial cells, hydrate mucus and induce cough, and also improve breathing and

exercise tolerance.

Methylxanthines and beta-adrenergic receptor agonists

Methylxanthines and beta-adrenergic receptor agonists can remove mucus. Such medications

can augment airway lumen diameter, promote cilia motion by increasing cyclic adenosine

monophosphate in cells, and activate transmembrane regulators to induce chloride ion

secretion and mucus hydration, resulting in airway cilia transport. Long-acting beta-adrenergic

receptor agonists can promote mucociliary function and increase peak expiratory flow rate,

thus relieving cough. In vitro studies suggest that salmeterol could promote cilia motion and
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increase ciliary beat frequency. Similarly, formoterol could improve mucociliary function of COPD

patients.

Anticholinergics

Anticholinergics, muscarinic receptor antagonists, can increase airway lumen diameter and

decrease mucus secretion, thus removing mucus. Yet, they can reduce airway surfactant fluid

and make airway secretions dry and difficult to remove. Clinical studies suggest that

ipratropium bromide could reduce cough frequency and severity and enhance lung functions,

but could not improve mucociliary function.

Glucocorticoids

In vitro studies show that glucocorticoids can alleviate inflammation and reduce mucus

production. In vivo studies suggest that dexamethasone can downregulate the expression of

MUC5AC, a mucin gene in human airway epithelial cells, and enhance mucociliary function.

Inhaled glucocorticoids could lower the rate of acute exacerbation and improve quality of life

among COPD patients. However, whether they can relieve chronic cough and phlegm is still

unknown.

Antibiotics

Macrolide antibiotics may alleviate chronic cough and phlegm among COPD patients. Macrolide

antibiotics can inhibit pro-inflammatory factors, decrease neutrophil influx, impair neutrophil

migration, induce apoptosis, relieve eosinophilic inflammation, increase cilia transport, reduce

goblet cell secretion, and alleviate bronchial contraction. In a clinical study, 109 COPD patients

were randomly assigned to 250 mg erythromycin twice a day or placebo. After one year, the

exacerbation rate of erythromycin group was significantly lower than that of placebo group.

In a large-scale prospective placebo-controlled study published in NEJM in 2011, COPD patients

were randomly divided into 250 mg azithromycin and placebo groups. After one year follow-up,

it was found that the exacerbation rate was significantly decreased and quality of life was

improved in the azithromycin group.
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Coronary artery calcification

RESULTS

Calcium is the most abundant mineral in the human body. Although the majority of calcium is

found in teeth and bone, approximately 1% is dissolved in the bloodstream. As the human body

ages, calcium can deposit in various parts of the body. Arterial calcium development is closely

related to vascular injury, inflammation, and repair. Calcification occurs very early in the

process of atherosclerosis; however, it is only able to be detected when it increases in quantity

and using imaging modalities. This accumulation typically occurs after the age of 40 in men and

women. The presence of coronary calcification is universal in all patients with documented

coronary artery disease. Coronary artery calcium is most commonly evaluated by noncontrast,

electrocardiographic (ECG)-gated cardiac electron beam computerized tomography (EBCT) or

multidetector computed tomography (MDCT). The presence of coronary calcium score is

associated with plaque burden; however, it is not a marker of plaque vulnerability.  Nonetheless,

it gives an insight to the patient’s level of cardiovascular disease risk and is helpful for guiding

interventions or prevent coronary artery disease.

Coronary artery calcification increases with age and is more common in men than woman.

Furthermore, people with metabolic syndrome, dyslipidemia, tobacco use, hypertension, chronic

kidney disease, and a high baseline C-reactive protein level are at an increased risk to develop

coronary artery calcification. It is to be noted that coronary artery calcification has 2 main

subtypes, intimal and medial. Intimal artery calcification is correlated with advanced age,

tobacco use, dyslipidemia, and hypertension. Conversely, medial calcification is associated with

kidney disease.

The presence of coronary artery calcification is age and gender dependent. It is present in

90% of men and 67% of women older than the age of 70.

Diagnostic Methods

Chest Radiography

Coronary calcification is not easily detected on routine chest radiography. Although chest

radiography is inexpensive, it has very poor sensitivity in detecting coronary artery

calcification. Chest radiography is not recommended for coronary artery calcification

detection. 

Computed Tomography
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The detection of coronary artery calcification via CT scan was made possible in the 1980s

after the development of the electron-beam CT (EBCT) scanner. This was due to the

significantly superior speed of the CT scanner. The superior speed enabled heart motion to be

paused long enough to detect calcification in the coronary arteries. Furthermore, the

development of the multi-detector CT scan has allowed even faster acquisition of images.

The evaluation of coronary artery calcium scoring via CT offers a fast, reproducible and

relatively cheap modality to determine the extent and presence of coronary calcification.

Patients prior to the test do not need any specific preparation or intravenous access. Scans

are typically obtained with prospective electrocardiogram triggering during diastole. After

imaging is acquired, the extent of calcification is quantified using the Agatston score. The

Agaston score is obtained by multiplying the area of calcification by the corresponding

density.

Currently, the American College of Cardiology/American Heart Association gives class IIa

indication for asymptomatic patients with intermediate risk (10% to 20%) 10-year risk of

cardiac events based on the Framingham risk score, as well as for asymptomatic individuals 40

years and older with diabetes mellitus for coronary artery calcium scanning. CAC measurement

is generally not recommended for patients at low (less than 10%) or high (greater than 20%)

10-year risk of cardiac events based on the Framingham risk score.

The following definitions have been used to quantify coronary artery calcium score and

coronary plaque burden

0: No identifiable disease

1 to 99: Mild disease 

100 to 399: Moderate disease

Greater than 400: Severe Disease

It is to be noted that although the presence of CAC can help predict the presence of coronary

artery stenosis, it is generally a better marker for the extent of coronary atherosclerosis

present rather than the degree of stenosis. In early atherosclerosis, there is compensatory

enlargement of the arteries to accommodate the plaque. Therefore, although extensive plaque

burden may be present, there may not be any clinically relevant stenosis.

The effective radiation exposure with EBCT is approximately 0.7 to 1.0 mSv in men and 0.9 to

1.3 mSv in women. MDCT has a slightly higher radiation dose of 1.0 to 1.5 mSv in men and 1.1 to

1.9 mSv in women. To place this in context the average annual background radiation in the

United States is 3.0 to 3.6 mSv.
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Magnetic Resonance Imaging

MRI has a very limited role due to difficulties in detecting small quantities of calcification.

Currently, there is no indication for MRI in the detection of coronary artery calcification.

People with your genetic profile are likely to not have the predisposition for Coronary artery

calcification.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Coronary artery calcification in your results. Nevertheless, we recommend monitoring your

health in accordance with your country's health recommendations and to check this finding

again as we await the release of the new database from Clinvar.
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Alopecia areata
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Alopecia areata (AA) is a form of alopecia that impacts hair follicles, nails, and rarely, the retinal

pigment epithelium. It typically presents with round patches and is a type of non-scarring hair

loss. Alopecia areata seems to have a genetic basis. A 55% concordance rate between identical

twins has been observed.  Recent genome-wide association studies (GWAS) metanalysis have

localized the HLA signal of AA mostly to the HLA-DRB1. One locus harboring the genes that

encode the natural killer cell receptor D (NKG2D) was implicated in AA and not in other

autoimmune diseases, which suggests a key role in pathogenesis. Therefore, CD8+ NKG2D T

cells have been a subject of study and found to be the major effectors in AA. 

The overall incidence is approximately 20.2 per 100,000 person-years. The lifetime risk of

presenting AA in the general population is approximately 2%.

The prevalence of AA ranges from 0.1 to 0.2%, depending on the geographic location and

ethnic background. The prevalence of adult patients with a family history is estimated to be

between 0 and 8.6%. 

Alopecia areata incidence appears to increase almost linearly with age, but the mean age of

onset appears to be between 25 and 36 years. Early onset AA (between 5 to 10 years-old)

predominantly presents as a more severe subtype. Data shows no demonstrable sex

predilection.

It carries associations with an increased overall risk of other autoimmune diseases(16%),

including lupus erythematosus, vitiligo, and autoimmune thyroid disease. Additionally, an

association with atopic dermatitis exists in 39% of cases.

A significant feature of the hair follicle is its relative immune privilege, this mainly established

by suppression of surface molecules required for presenting autoantigens to CD8+ T

lymphocytes (i.e., MHC class I) and by the generation of an inhibitory local signaling

environment. The breakdown of the immune privilege of the hair follicle has been thought to

be a significant driver of AA. Alopecia areata is a disorder of hair follicle-cycling, where

inflammatory cells attack the hair follicle matrix epithelium that is undergoing early cortical

differentiation (anagen hair follicles), which are then prematurely induced into the catagen

phase. However, since no destruction of hair-follicle stem cells occurs, the hair follicle retains

its capacity to regenerate and continue cycling. Thereby, follicles re-enter the anagen phase

normally but do not develop beyond the anagen III/IV phase.
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Presumably, alopecia areata develops in a previously healthy hair follicle because its immune

privilege collapses. Therefore, it could occur in a genetically predisposed person only when

proinflammatory signals (i.e., IFN gamma, substance P) known to upregulate MHC class Ia in

human hair-follicle epithelium expose previously unrevealed follicle-associated autoantigens to

preexisting autoreactive CD8+ T cells. 

Since only anagen hair follicles undergo attack, those autoantigens may generate and then be

presented only during anagen.

The precise event that precipitates alopecia areata is unknown. Some triggers have been

reported, most commonly emotional or physical stress, vaccines, viral infections, and drugs.

If the diagnosis is not clear after clinical evaluation, as in the diffuse variant, a skin biopsy may

be helpful. Despite the association with other autoimmune diseases, (i.e., thyroid disease)

current evidence does not support the need to screen for these diseases without a clinical

history that suggests its presence. Dermoscopy can be a helpful supporting tool. The key

dermoscopic findings are yellow dots, black dots, broken hairs, exclamation point hairs and

short vellus hairs, which are a sign of early regrowth.

People with your genetic profile are likely to have the predisposition for Alopecia areata.

Your genotype suggests that you might have an increased risk of developing Alopecia areata.

Consider discussing your risk with a healthcare professional, especially if you have a family

history or other risk factors for this condition. Lifestyle and other factors can also influence

the chances of developing Alopecia areata. Consult with a healthcare professional before

making any major lifestyle changes.

Treatment / Management

The rate of spontaneous remission makes it difficult to assess the efficacy of a therapy. Even,

leaving alopecia areata untreated is a legitimate option for many patients.

Despite limited evidence for the efficacy of therapeutic agents, intralesional and topical

corticosteroids are considered first-line treatment for most patients with patchy AA.

Triamcinolone acetonide 5-10 mg per milliliter given every 2 – 6 weeks, stimulates localized re-

growth in 60 – 67% of cases. A study comparing different concentrations of intralesional

triamcinolone acetonide (2.5 mg/ml, 5 mg/ml, 10 mg/ml) for the treatment of AA on the scalp,

demonstrated similar rates of hair regrowth regardless of the concentration. However, the

risk of cutaneous atrophy was higher at a higher concentration (10mg/ml). The use of

intralesional betamethasone has been proposed, however, further studies are needed to

evaluate its efficacy. Side effects include localized skin atrophy, pain, and depigmentation. Local
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skin atrophy might resolve within a few months. Relapses are frequent after cessation of

treatment.

Potent topical glucocorticoids find frequent utilization in the treatment of alopecia areata;

however, evidence of effectiveness is limited.  Topical steroids can be a reasonable therapeutic

option in patients unlikely to tolerate intralesional injections. Utilization of occlusive dressings

confers a higher response, leading to improvement in greater than 25% of patients.

Glucocorticoid-induced folliculitis is a relatively common adverse effect of this approach.

Patients with extensive disease, often defined as greater than 50% scalp hair loss, may be

treated with topical immunotherapy. This approach avoids the large number of injections that

would be otherwise required when using intralesional corticosteroids. Moreover, one

retrospective study reported superior efficacy of topical immunotherapy over intralesional

corticosteroids for patients with patches of hair loss exceeding 50 cm2 in size. A potent

contact allergen such as diphenylcyclopropenone (DPCP) or squaric acid dibutyl ester (SADBE.)

SADBE is applied weekly to the scalp to precipitate hair regrowth. Recently, a metanalysis

looked at clinical outcomes of contact immunotherapy for alopecia areata. The rate of hair

regrowth was 74.6% in the patchy alopecia subgroup, and 54.4% in the alopecia

totalis/universalis subgroups. Recurrence rates were 38.2% in patients receiving maintenance

treatment vs. 49% among those not receiving maintenance treatment.

Second-line therapies include minoxidil, anthralin, and PUVA. 

Systemic therapies are generally only for patients with severe alopecia areata. Systemic

glucocorticoids may induce hair growth. However, they are not widely used, mainly because of

their side effects. Additionally, relapse occurs within a year in one-third of responsive patients,

and the number of relapses increases with time. Other systemic therapies include

methotrexate, cyclosporine, azathioprine, and etanercept, all of which have shown variable

clinical responses.

Current investigational treatments include platelet-rich plasma, recombinant IL-2,

hydroxychloroquine, JAK inhibitors (tofacitinib), simvastatin with ezetimibe, and excimer laser.

  VARIAN TS  FO UN D  

Gene rsID Genotype

PTPN22 rs2476601 GG
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Premature ovarian failure
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The average age for menopause in Western populations of women is approximately 51 years.

Premature ovarian failure (POF) or premature menopause refers to development of

amenorrhoea due to cessation of ovarian function before the age of 40 years. The diagnosis is

based on elevated FSH levels in menopausal range (usually above 40 IU/l) detected on at least

two occasions a few weeks apart. Women with POF suffer from anovulation and

hypoestrogenism and present with primary or secondary amenorrhoea, infertility, sex steroid

deficiency and elevated gonadotropins. The condition affects approximately 1% of women,

occurring in 10–28% of women with primary amenorrhoea and 4–18% in those with secondary

amenorrhoea. Early loss of ovarian function has significant psychosocial sequelae and major

health implications; nearly 2-fold age-specific increase in mortality rate has been reported. A

wide spectrum of pathogenic mechanisms may lead to the development of POF including

chromosomal, genetic, autoimmune, metabolic (galactosaemia), infectious (mumps) and

iatrogenic (anticancer treatments) causes. In a large proportion of cases no cause is found and

they are classified as idiopathic or karyotypically normal spontaneous ovarian failure; whereas

up to 30% of cases may have an autoimmune cause.

People with your genetic profile are likely to not have the predisposition for Premature ovarian

failure.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Premature ovarian failure in your results. Nevertheless, we recommend monitoring your

health in accordance with your country's health recommendations and to check this finding

again as we await the release of the new database from Clinvar.
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Crohn disease (CD) and ulcerative colitis (UC) are two conditions commonly referred to as

inflammatory bowel disease (IBD). They are immunologically mediated inflammatory diseases of

the gastrointestinal tract. In CD, the inflammation extends through the entire thickness of the

bowel wall from the mucosa to the serosa. The disease runs a relapsing and remitting course.

With multiple relapses, CD can progress from an initially mild to moderate inflammatory

conditions to severe penetrating (fistulization) and/or stricturing disease. Crohn disease can

affect any part of the gastrointestinal tract. About 1/3rd of patients have small bowel

involvement, especially the terminal ileum, another 20% have only colon involvement and about

50% have involvement of both the colon and small bowel. There is no cure and most patients

experience bouts of remissions and relapse at unpredictable times. This disease leads to very

poor quality of life. Although the exact etiology of inflammatory bowel disease (IBD) is not

known, there is substantial evidence to suggest that the disease is resulting from an

inappropriate immune response in the bowel to situations from environmental factors such as

drugs, toxins, infections or intestinal microbes in a genetically susceptible host. More than a

hundred genes associated with IBD have been identified. In Crohn's disease particularly, there

appears to be a genetic association with phenotypes. Specifically, NOD2/CARD15 mutations

were found to be associated with a phenotype of Crohn's disease which was associated in

those diagnosed at a younger age, with ileal involvement, increased severity of ileal disease

requiring surgical intervention/reoperation. In the future, this genotyping could potentially

provide prognostic information on the severity of the disease. Furthermore, it could predict

which patient's should be considered for surgical management vs. medical management based

on a more detailed understanding of genetic analysis. The pathophysiology is multifactorial and

involves genetic predisposition, infectious, immunological, environmental, and dietary. The

characteristic transmural inflammation can include the entire GI tract from mouth to the

perianal area; although most frequently involve terminal ileum and right colon. The initial lesion

starts out as an infiltrate around an intestinal crypt. This goes on to develop ulceration first in

the superficial mucosa and involves to deeper layers. As the inflammation progresses, non-

caseating granulomas form involving all layers of the intestinal wall. It can develop into the

classic cobblestone mucosal appearances and skip lesions along the length of the intestine

sparing areas with normal mucosa. As the flare of Crohn's settles, scarring replaces the

inflamed areas of the intestines. Granuloma formation is very common in Crohn disease but

their absence does not exclude the diagnosis. The ongoing inflammation and scarring lead to

bowel obstruction and stricture formation. Finally, Crohn disease is also associated with

enterovesical, enteroenteric, enterocutaneous and enterovaginal fistulas.

People with your genetic profile are likely to not have the predisposition for Crohn's disease.

According to the latest scientific discoveries, there is no documented genetic predisposition

to Crohn's disease in your results. Nevertheless, we recommend monitoring your health in

accordance with your country's health recommendations and to check this finding again as we

await the release of the new database from Clinvar.
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ALLELE
An allele is a variant form of a gene that is located at a specific position, or

genetic locus, on a specific chromosome. Humans have two alleles at each genetic

locus, with one allele inherited from each parent.

CHROMOSOME
A chromosome is a condensed thread-like structure of DNA that carries

hereditary information, or genes. Human cells have 22 chromosome pairs plus two

sex chromosomes, giving a total of 46 per cell.

GENOME
A genome is an organism’s complete set of DNA, including all of its genes. Each

genome contains all of the information needed to build and maintain that

organism. In humans, a copy of the entire genome—more than 3 billion DNA base

pairs—is contained in all cells that have a nucleus.

GENOTYPE
The genetic makeup of an individual organism. It may also refer to just a particular

gene or set of genes carried by an individual. The genotype determines the

phenotype, or observable traits of the organism.

ODDS RATIO
The odds ratio is a way of comparing whether the odds of a certain outcome is

the same for two different groups. In this report, the odds ratio estimates the

probability of a condition occurring in a group of people with a certain genetic

variant compared to a group of people without that variant. An odds ratio of 1

means that the two groups are equally likely to develop the condition. An odds

ratio higher than 1 means that the people with the genetic variant are more likely

to develop the condition, while an odds ratio of less than 1 means that the the

people with the variant are less likely to develop the condition.

PHENOTYPE
A description of an individual’s physical characteristics, including appearance,

development and behaviour. The phenotype is determined by the individual’s

genotype as well as environmental factors.

POPULATION ALLELE

FREQUENCY

The allele frequency represents the incidence of a variant in a population. Alleles

are variant forms of a gene that are located at the same position, or genetic locus,

on a chromosome.

SNP
Single nucleotide polymorphisms, frequently called SNPs, are the most common

type of genetic variation among people. A SNP is a variation in a single nucleotide

that occurs at a specific position in the genome.

G L O SS A R Y


