
Know more. Feel better.

Name: TMInagene Case Study

Gender: Femalewww.inagene.com

Age: 52info@inagene.com

Relevant Medical History
Chronic migraine: History of 
inability to function during an 
episode. Struggles to cope with 
severity, intensity and duration 
of headaches when they occur.



Fibromyalgia: Although 
reasonably well controlled, pain is 
unpredictable and occurs 
cyclically. It has been difficult to 
ascertain causation of flares.


Anxiety

Treatment Objectives

Uncover ways to optimize systemic treatment to achieve longer pain free intervals for improved functioning 

and quality of life.


Discontinue medications where possible to reduce out of pocket costs to patient.


/2 Treatment Goals Met!2

At the time of case study development, no known gene-drug interactions have been identified for this medication.

Relevant Personal Details

TM is a retired teacher who works part time as a math tutor. She is a married 
mother of two grown children, and helps out at her husband’s yoga studio 
when she can. It is important to her to be physically active, and she enjoys 
practicing yoga and traveling when her migraines and fibromyalgia do not 
get in the way. TM has a long history of fibromyalgia which typically worsens 
and improves in cycles with no apparent cause. As a result of her cyclic 
fluctuations in pain, constant adjustments to medications have been required, 
and it has been very difficult for her and her health care team to properly 
assess which medications are providing benefit.



After failing to find sufficient relief with medications that she had been paying out of pocket for over several years, TM 
recently started Botox treatments for her migraines. Her migraines had been rendering her bedridden 70% of the time and 
making it impossible for her to travel. While the Botox treatments have greatly increased her quality of life and ability to 
function, treatments are very costly. TM has no insurance and pays out of pocket for her medications, including her Botox 
(>$900.00/treatment with injection fee), hence discontinuing and/or reducing the frequency of treatment is a key goal. 
TM has also been paying out of pocket for Amitriptyline for her depression for over 10 years, but feels the benefit has been 
“marginal at best”.  Her family doctor recently started Quetiapine (Seroquel) to alleviate her anxiety, which seems to be 
providing little to no relief after 4 weeks of treatment.


Triptans (several drugs from 
the Triptans class)

Discontinued Medications

Botox (botulinum toxin) 200 
units every 12 weeks

Duloxetine 60 mg OD

Pregabalin 150 mg BID

Quetiapine

Zopiclone 7.5 mg QHS

Current Medications
Amitriptyline 250 mg QHS 
(reduced to 25 mg due to 
purported lack of benefit) 

CBD        THC (1:1 oil) PRN
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Relevant Personalized Insights™ Report Results For TM

Inagene’s Classification Guide

Antidepressants SSRI
Citalopram

Escitalopram

Fluoxetine

Fluvoxamine

Paroxetine

Sertraline

Vilazodone

Anti-Convulsants
Gabapentin

Pregabalin

Carbamazepine

Phenytoin


Antidepressants Other
Bupropion

Vortioxetine

Duloxetine

Trazodone

Venlafaxine

Mirtazapine

Antidepressants Tricyclic
NortriptylineAmitriptyline


Clomipramine

Trimipramine

Doxepin

Imipramine

Cannabinoids
CBDTHC

Use With 
Caution

These medications should 
be used with caution, 
based on one or more 
gene-drug interactions 
identified .




Do Not 
Use

These medications are not 
recommended, based on 
one or more gene-drug 
interactions identified .

Use As 
Directed

No altered gene-drug 
interaction has been 
detected that is known to 
impact these medications.



Use As Directed

/Preferred

Based on one or more 
gene-drug interactions 
identified, compared to 
others, there is an increased 
likelihood of responding to 
this medication.


Nonsteroidal Inflammatory Drugs (NSAIDs)
Acetylsalicylic Acid

Piroxicam

Celecoxib

Diclofenac

Flurbiprofen

Indomethacin

Meloxicam

Benzodiazepines
Lorazepam

Oxazepam

Clobazam

Clonazepam

Diazepam
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Other
Acetaminophen

Botox

Naloxone


Buprenorphine

Codeine

Fentanyl

Hydrocodone

Meperidine


Opioids
Morphine

Oxycodone

Tramadol


Miscellaneous - Antiarrhythmic
Metoprolol

Propranolol

Atenolol

Bisoprolol

Nadolol

Beta-Blocker

Almotriptan

Eletriptan

Frovatriptan

Naratriptan

Rizatriptan

Sumatriptan

Zolmitriptan

Triptan

Haloperidol

Perphenazine

Psychotropics 1st Generation Antipsychotics
Pimozide 

Aripiprazole

Psychotropics 2nd Generation Antipsychotics
Clozapine

Olanzapine

Quetiapine

Risperidone

The information gained from TM’s Personalized Insights™ report provides meaningful data which will impact her 
treatment plan moving forward. Test results reveal that due to a variant in CYP2C19, TM is an ultra rapid metabolizer 
(UM) of     amitriptyline, which explains the lack of response in addressing her migraines to date. As a result of TM’s 
Personalized Insights™ report, she has been tapered off of     amitriptyline with no untoward effects. The report also 
revealed that     clomipramine,    trimipramine,     doxepin, and     imipramine should all be avoided in TM’s treatment for 
the same reasons. In contrast,     nortriptyline may be considered as a viable tricyclic antidepressant (TCA) alternative, as 
the report indicates that it’s metabolism should be unaltered in this patient. Had her health care team had access to this 

Helpful Learnings Gained from the Personalized Insights™ Report:

Naproxen

Ibuprofen

Tenoxicam
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www.inagene.com info@inagene.com

information prior to commencing     amitriptyline ten years ago, TM may have had a more favourable experience in 
using TCAs in alleviating her pain syndromes, and avoided paying for and taking a medication that was ineffective for 
her for the previous 10 years. 



The test revealed a variant in gene DRD2/ANKK1 linked to increased side effects with      quetiapine (which was recently 
initiated by TM's family doctor to help manage her anxiety). As quetiapine has not provided relief of her symptoms, a 
recommendation will be made to her family doctor to consider one of several alternative medications that were identified 
as being more compatible with TM's genetic profile. 



Not surprisingly,     Botox was revealed to be a "Use as Directed" medication for treatment of TM’s migraine headaches. 



The Personalized Insights™ report revealed the presence of a GNB3 variant, impacting the metabolism of      triptans, 
explaining the treatment failure experienced when triptans were prescribed for her in the past. Again, had access to this 
information been available sooner, TM would likely not have been prescribed triptans, considering the low likelihood of 
achieving migraine relief with this class of agents. 



Effective migraine treatments for TM elucidated through this report include the use of NSAIDs such as      naproxen, 

      ibuprofen, and      indomethacin which are likely to provide benefit due to their unaltered metabolism in this patient.


TM’s Pain Specialist: “TM was “extremely happy” with the comprehensiveness and utility of her Personalized 
Insights™ test results, particularly as they have directly impacted her treatment plan going forward. 
Discontinuing amitriptyline was seen by TM as a real bonus, as she thought she would be paying out of pocket 
for it for another 10 years!” 


“

”

In consideration of TM's fibromyalgia treatment, her Personalized Insights™ report demonstrated that       pregabalin 
metabolism is unaffected, and as such dose optimization can continue knowing she is predicted to have normal 
responses to this drug. The report also revealed that TM's response to     duloxetine is expected to be unaffected, 
provided that she is not a smoker, reinforcing the ongoing inclusion of duloxetine in her fibromyalgia treatment plan. In 
contrast, the report revealed that standard doses of both     carbamazepine and     phenytoin would be unlikely to 
produce a response and/or that TM would require a higher than standard dose to produce an effect, making these 
medications less desirable alternatives to consider for TM.



Lastly, TM's report revealed that cannabis products with a higher       CBD content are recommended for her to achieve 
the expected ratio of       CBD:     THC. This, in combination with the fact that THC can exacerbate anxiety led to the 
recommendation to incorporate      CBD oil into her treatment plan to replace the 1:1 oil she had been using. 


Outcomes

Did testing result in a recommendation for a discontinuation or switch in medications?


Did testing result in a recommended dosage change? 


Did testing help explain prior experiences with medications?


If testing was done sooner, could issues or delayed optimal treatment potentially have 

been avoided?


YES


YES


YES


YES
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Know more. Feel better.

Name: LNInagene Case Study

Gender: Femalewww.inagene.com

Age: 61info@inagene.com

Relevant Medical History
Maxillofacial pain (due to 
osteomyelitis of the maxillary bone)

Pain from Osteoporotic fractures
Depression

Chronic migraine

Anxiety

Treatment Objectives /4 Treatment Goals Met!4

Identify more effective treatment options for pain and/ or associated conditions 


Discontinue medications  (key goal: discontinue benzodiazepines and amphetamine if possible) 


Determine whether Cannabis is a viable treatment option


Stop/reverse weight loss

At the time of case study development, no known gene-drug interactions had been identified for this medication.

Relevant Personal Details

LN feels that her current pain medications are providing minimal benefit in alleviating her symptoms, hence nerve block 
therapy has recently been initiated which she feels has provided the most relative benefit to date. In spite of this, she has 
a strong aversion to discontinuing medications in case they are providing benefit. LN previously sought help for her pain 
and anxiety from a local cannabis clinic, where she was encouraged to use strains higher in THC to alleviate her 
symptoms. LN found that she reacted poorly to its use and did not like "how it made her feel".

LN is a retired figure skating coach who has been on long term disability for 
several years due to her uncontrolled pain. She is a life-long smoker, and is 
a married mother of three adult children. She presented to the pain clinic on 
a complex regimen of multiple medications previously prescribed by her 
family physician and psychiatrist, including the concerning practice of daily 
use of two different benzodiazepines for anxiety, with amphetamine to 
counterbalance their sedating effect during the day. LN had experienced 
pronounced (unexplained) weight loss over the previous 6 months, which 
was suspected to be due to her use of amphetamine. She is resistant to the 
prospect of discontinuing amphetamine treatment, as she feels it is needed 
to counterbalance the sedative effects of the benzodiazepines she relies on 
to manage her anxiety.  

Pizotifen 0.5 mg TID

Rizatriptan 10 mg PRN


Cannabis – high THC content

Valproic Acid 250 mg OD

Venlafaxine XR 112.5 mg OD

Discontinued Medications

Acetaminophen/ Codeine/ 
Caffeine (Tylenol #3) 1 tab OD

Amphetamine salts

Fluoxetine 40 mg OD 

Clonazepam 0.5 mg OD

Lorazepam 1 mg PRN (20 
tablets/month - uses all)

Olanzapine 2.5 - 5 mg OD

Ondansetron 8 mg BID

Pregabalin 100 mg BID

Trazodone 150 - 200 mg OD

Zopiclone 7.5 mg (½ to 1 
tablet) OD

Current Medications
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Relavant Personalized Insights™ Report Results  For LN

Inagene’s Classification Guide

Anti- Arrhythmic
Carvedilol

Metoprolol

Anti-Convulsants
Carbamazepine
 Gabapentin


Pregabalin

Propranolol

Antidepressants Tricyclic
Amitriptyline

Clomipramine

Desipramine

Doxepin

Imipramine

Mirtazapine

Nortriptyline

Trimipramine

Antidepressants Other
Bupropion

Trazodone

Vortioxetine


Duloxetine


Antidepressants SSRI
Citalopram

Escitalopram

Fluvoxamine

Fluoxetine

Sertraline

Vilazodone

Paroxetine

Use With 
Caution

These medications should 
be used with caution, 
based on one or more 
gene-drug interactions 
identified .




Do Not 
Use

These medications are not 
recommended, based on 
one or more gene-drug 
interactions identified .

Use As 
Directed

No altered gene-drug 
interaction has been 
detected that is known to 
impact these medications.



Use As Directed

/Preferred

Based on one or more 
gene-drug interactions 
identified, compared to 
others, there is an increased 
likelihood of responding to 
this medication.


Benzodiazepines
Lorazepam

Oxazepam

Clobazam

Clonazepam

Diazepam

Antidepressants SNRI
Venlafaxine
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Nonsteroidal Inflammatory Drugs (NSAIDs)
Acetylsalicylic Acid

Diclofenac


Celecoxib

Flurbiprofen

Ibuprofen

Meloxicam

Naproxen

Piroxicam

Other
Acetaminophen

Ondansetron

Amphetamine salts

Atomoxetine

Naloxone


Opioids
Buprenorphine

Codeine

Morphine

Meperidine

Oxycodone

Tramadol

Perphenazine

Pimozide

Psychotropics 1st Generation Antipsychotics
Haloperidol

Psychotropics 2nd Generation Antipsychotics
Aripiprazole

Clozapine

Olanzapine

Quetiapine

Risperidone

Cannabinoids
CBDTHC

Triptans
Almotriptan

Eletriptan

Frovatriptan

Naratriptan

Rizatriptan

Sumatriptan

Zolmitriptan

Helpful Learnings Gained from the Personalized Insights™ Report:

LN’s Personalized Insights™ report demonstrated a variant in the UGT2B15 gene, resulting in higher than 
expected levels of     lorazepam in the bloodstream. After seeing her test results, LN realized that her 
concurrent use of two benzodiazepines was not likely helping to manage her anxiety, and became agreeable 
to discontinuing both lorazepam and clonazepam in favour of a single benzodiazepine which was more 
compatible with her genetic profile (diazepam). Reducing the overall use of benzodiazepines increased LN’s 
receptivity to tapering off her use of amphetamine. This, in turn, resulted in a stabilization (and a reversal) of 
her weight loss.
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Did testing result in a recommendation for a discontinuation or switch in medications?  


Did testing result in a recommended dosage change? 


Did testing help to explain prior experiences with medications?  


If testing was done sooner, could issues or delayed optimal treatment potentially have 

been avoided?


NO


YES  


YES


YES

Outcomes

LN’s Personalized Insights™ report also demonstrated a favourable metabolic profile of her current 
medications       trazodone and       fluoxetine for depression/anxiety. As such, these agents will continue to 
be optimized in her treatment plan moving forward.        Venlafaxine, which had been de-prescribed in the 
past to reduce pill burden, may also be re-evaluated as a treatment option should the need persist, as it is 
likely to be an effective agent.



The report also revealed the presence of 3 separate gene variants that impact predicted response to     

    olanzapine for LN, which may lead to both a need for an increased dose to have beneficial effect, as well 
as an increased risk of side effects. Should treatment with a 2nd generation antipsychotic be desirable, it is 
worth noting that others had fewer gene variants impacting their predicted response. For example, 

    risperidone,    clozapine, and    quetiapine have fewer (2) variants Impacting their predicted response, and 

   aripiprazole had only one.



In terms of pain management,      pregabalin will continue to be optimized.  Based on the favorable 
anticipated response to Triptans, this class of medications will be re-examined as a potential treatment 
option for LN's migraines.  



It should be noted that     carbamazepine was highlighted as an agent that should not be trialed in the future, 
helping to avoid further potential delays in an ongoing effort to achieve treatment goals.



Due to the presence of a CREB1 variant, it is unlikely that LN’s current use of     codeine is helpful, due to 
higher doses being required to provide therapeutic benefit. Furthermore, due to a variant in her UGT2B15 
gene, LN is also unlikely to attain any benefit with     acetaminophen at standard doses. Together, this finding 
negates the likely therapeutic viability of     Tylenol #3 for LN. Suitable alternative pain relievers to be 
considered include NSAIDs such as       celecoxib,      ibuprofen and       naproxen.



LN’s test results for     cannabis were consistent with her previous experiences; her results for      THC explain 
her adverse psychotropic effects to strains higher in     THC. Based on the results, a higher CBD:THC ratio is 
more likely to produce the desired effect while minimizing risk of adverse reactions. As such,      CBD oil may 
be a viable treatment option to replace the cannabis with high THC content previously trialed. This result was 
encouraging for LN, who had been ready to give up on     cannabis treatment based on her experience to 
date. 
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Know more. Feel better.

Name: NHInagene Case Study

Gender: Malewww.inagene.com

Age: 50info@inagene.com

Relevant Medical History

Depression

Sleep apnea

Musculoskeletal pain (neck, 
shoulder, low back)

Right shoulder fusion - 1989 

Low back pain secondary to 
degenerative changes with 
radiation to right hip 

Bilateral carpel tunnel syndrome

Brachial plexus nerve avulsion 
injury- nerve graft surgery 1987

Relevant Personal Details

NH previously drove 18 wheel trucks for a living but has been on 
disability for 5 years due to pain resulting from a serious motorcycle 
accident and subsequent car accident, as well as the multiple  
reparative surgeries they resulted in. He also suffers from 
degenerative low back pain. He is unmarried, has no children, lives 
alone, and is being treated for depression by a psychiatrist. He 
presented to the pain clinic on a regimen of multiple medications for 
his pain, depression and sleep issues prescribed by his primary care 
physician and psychiatrist. 



NH has had a history of “trial and error” with some medications for depression, which he described as making him feel 
“not myself”. One of his pain medications, Percocet (oxycodone/acetaminophen) was purportedly being taken because it 
“knocks him out” (helps him to sleep), although it was perceived as providing little to no pain relief. In addition to 
prescribed medications, NH is also a smoker and uses cannabis products on occasion.

Discontinued Medications

Aripiprazole - due to ADR* 
“not feeling himself”



Naproxen

 Venlafaxine  - due to ADR* 
“not feeling himself”

Current Medications

Acetaminophen/oxycodone 
(Percocet) 1 tablet BID


**Brexpiprazole 1 mg OD

Cannabis

Escitalopram 15 mg OD

Pregabalin 300 mg BID

*ADR is an abbreviation for “adverse drug reaction”.  ** new medication replacing (Aripiprazole) prescribed by MG’s psychiatrist 

Treatment Objectives /3 Treatment Goals Met!3

Identify ways to further optimize pain management


Identify ways to improve depression symptoms to help his ability to function/ 

participate in social activities 


Discontinue medications as much as possible.

Inagene Diagnostics Inc. Page 1 of 4



Relavant Personalized Insights™ Report Results NH

Inagene’s Classification Guide

Antidepressants SNRI
Venlafaxine

Citalopram

Escitalopram

Fluvoxamine

Fluoxetine

Sertraline

Antidepressants SSRI
Paroxetine

Antidepressants Tricyclic
Amitriptyline

Clomipramine

Desipramine

Doxepin

Imipramine

Mirtazapine

Nortriptyline

Protriptyline

Trimipramine

Gabapentin

Pregabalin

Anti-Convulsants

THCCBD

Cannabinoids

BupropionTrazodone

Vortioxetine

Antidepressants Other

Use With 
Caution

These medications should 
be used with caution, 
based on one or more 
gene-drug interactions 
identified .




Do Not 
Use

These medications are not 
recommended, based on 
one or more gene-drug 
interactions identified .

Use As 
Directed

No altered gene-drug 
interaction has been 
detected that is known to 
impact these medications.



Use As Directed

/Preferred

Based on one or more 
gene-drug interactions 
identified, compared to 
others, there is an increased 
likelihood of responding to 
this medication.


Celecoxib

Diclofenac

Ibuprofen

Indomethacin

Meloxicam

Naproxen

Acetylsalicylic Acid

Nonsteroidal Inflammetory Drugs (NSAIDs)
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Other

Naloxone

Acetaminophen

Psychotropics 1st Generation Antipsychotics

Perphenazine

Pimozide

Haloperidol

Opioids

Buprenorphine

Meperidine

Fentanyl

Morphine

HydrocodoneOxycodone

Codeine

Tramadol


Psychotropics 2nd Generation Antipsychotics

Aripiprazole

Brexpiprazole

Clozapine

Quetiapine

Olanzapine

Risperidone

NH’s Personalized Insights™ report validates many of his past experiences with medication. A variant in NH’s 
CYP2D6 gene explains his lack of response to    oxycodone and    codeine containing drugs, which is consistent 
with his experiences of obtaining little pain relief yet continuing to use the medications to “knock him out”/help 
him sleep.    Tramadol is not a suitable alternative, as it is also unlikely to provide adequate pain control for NH, 
due to the same variant.



Based on the results,      buprenorphine/naloxone will be introduced into NH’s treatment plan to help optimize 
his pain management. (The prescribing physician confirmed that this would NOT have been the next course of 
action had it not been for these test results.) Along these lines, it is also suitable to re-challenge with 

     acetaminophen and/or numerous NSAIDs      (i.e. including naproxen, indomethacin, and ibuprofen) that are 
likely to provide pain control in an opioid sparing approach.



In terms of NH’s treatment plan for depression, the report revealed MULTIPLE helpful insights.     Aripiprazole 
was trialed and subsequently discontinued in the past due to side effects/”feeling odd”.  Based on test results, a 
variant in the CYP2D6 gene in this patient would necessitate a dose reduction to 50% of the usual dose to 
achieve a good clinical response while minimizing side effects. Additionally, the use of strong/moderate 
CYP3A4 inhibitors would require a further dose reduction to as low as 25% the usual dose, if taken 
concomitantly with     aripiprazole. Had these insights been available sooner,     aripiprazole could have been 
used at the appropriate dose, potentially negating the need for a switch to     brexpiprazole. Based on the test 
results,    aripiprazole and    brexpiprazole may continue to be considered at significantly reduced doses to 
achieve optimal symptom control with a lower potential for adverse drug reactions in the future.

Helpful Learnings Gained from the Personalized Insights™ Report:

Piroxicam

Tenoxicam
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Multiple variants identified in both the CYP2D6 and FKBP5 genes explain why the previously used SNRI 

    venlafaxine was not well tolerated. In view of the test results,     venlafaxine will be discontinued. 
Furthermore, a variant in the COMT gene identified in the report reveals a likelihood of inadequate therapeutic 
benefit with his current agent,     escitalopram. NH’s Personalized Insights™ report also demonstrated that 
the entire class of SSRIs may produce an unreliable response, and that in particular     paroxetine should be 
avoided due to predicted lack of response in addition to side effects. The entire class of tricyclic 
antidepressants should also be avoided/not trialed as alternative agents for NH, due to risk of side effects. In 
contrast, preferable agents that may be considered to treat NH’s depression moving forward, include          

      bupropion.     Vortioxetine could potentially also be considered at a lower than standard dose, as it may 
prove efficacious for NH.



With regard to NH’s use of     cannabis, the report revealed that he likely requires a higher than average ratio 
of THC:CBD to achieve an optimal therapeutic effect. This may be helpful in optimizing symptom control, 
should he choose to utilize cannabis as a medicinal treatment for his multiple pain syndromes going forward. 


Outcomes

Did testing result in a recommendation for a discontinuation or switch in medications?


Did testing result in a recommended dosage change? 


Did testing help explain prior experiences with medications? 


If testing was done sooner, could issues or delayed optimal treatment potentially have 

been avoided?


YES 


YES


YES


YES

NH’s Pain Specialist “ The Personalized Insights™ test was very valuable and will lead to very significant 
changes in this patient’s treatment plan now and in the future. As a first step, buprenorphine/naloxone 
(Suboxone) will be incorporated into his treatment plan to optimize control of his pain. This would not have 
been considered as the next course of action had it not been for these test results. It is also clear that many 
medications that may have been considered in the future for treatment of NH’s depression should be avoided 
due to a high likelihood of side effects or lack of efficacy, potentially helping us to avoid multiple failed trials 
of medications in the future. The report will be also be shared with NH’s Primary Care Physician (who 
manages many of NH’s medications), for future reference.” 


“

”
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Know more. Feel better.

Inagene Case Study

www.inagene.com

info@inagene.com

Name: KQ

Gender: Female

Age: 73

Relevant Medical History
Chronic lower back/ shoulder pain Recurrent UTIs Gastrointestinal issues 

Relevant Personal Details

KQ is a 73 year old female who previously worked as a singer in a 
popular main-stream band. She works as a transcriptionist and lives 
with her adult son and his family. She has suffered chronic lower back 
and shoulder pain for many years, which interferes with her ability to 
work and participate in activities. She has a long history of “trial and 
error” with many different medications, including several opiates, which 
she claims provide little to no relief, even at higher than standard doses. 
Of note, when she presented to the pain clinic, KQ was taking a very 
unusually high dose of fentanyl, which was subsequently tapered down 
and discontinued as it seemed to be having marginal effect at best. 
After many years of taking multiple opioids (known to carry risk of 
leading to urinary retention and constipation/GI issues), she now 
experiences regular occurrence of UTIs, as well as GI issues/rectal bleeds 
and is co-managed by a urologist and a gastroenterologist.

Based on lack of efficacy and cumulative side effects, and in an effort to de-prescribe, a key goal for KQ is to reduce use 
of opiates in her treatment. She has successfully discontinued acetaminophen/oxycodone (Percocet), Tramadol, 
tapentadol and fentanyl, and most recently, self-tapered off of buprenorphine/naloxone (Suboxone). In view of her 
persistent pain, KQ is interested in evaluating other possible non-opiate treatment options. Although she briefly trialed 
CBD oil, it did not seem to have the desired analgesic effect and was subsequently abandoned. KQ remains on 
acetaminophen/codeine/caffeine –“Tylenol #3”, as well as nabilone and hydromorphone for pain.

Treatment Objectives

Continue to discontinue opioids, which may be contributing to urinary and GI side effects.


Identify possible non-opioid alternatives to help optimize pain control.


/2 Treatment Goals Met!2

Current Medications
Esomeprazole 40 mg OD

Hydromorphone (Dilaudid) 
1 mg QID

Nabilone 1 mg BID 

Ondansetron 8 mg BID

Acetaminophen/Codeine/ 
Caffeine (Tylenol #3) 1-2 tablets 
PRN (10 tablets total per week)

At the time of case study development, no known gene-drug interactions had been identified for this medication.

Discontinued Medications

Acetaminophen

Buprenorphine

CBD

Fentanyl

Naloxone

Oxycodone

Tapentadol (Nucynta IR) 
Tramadol
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Inagene’s Classification Guide

Relavant Personalized Insights™ Report Results For KQ

Gabapentin

Pregabalin

Anticonvulsants

Antidepressants Tricyclic
Amitriptyline

Clomipramine

Doxepin

Imipramine

Trimipramine


Celecoxib

Diclofenac

Ibuprofen

Indomethacin

Meloxicam

Naproxen

Piroxicam

Nonsteroidal Inflammatory Drugs (NSAIDs)

Opioids

Meperidine

Nabilone

Tapentadol

Buprenorphine

Codeine

Fentanyl

Hydrocodone

Morphine

Use With 
Caution

These medications should 
be used with caution, 
based on one or more 
gene-drug interactions 
identified .




Do Not 
Use

These medications are not 
recommended, based on 
one or more gene-drug 
interactions identified .

Use As 
Directed

No altered gene-drug 
interaction has been 
detected that is known to 
impact these medications.



Use As Directed

/Preferred

Based on one or more 
gene-drug interactions 
identified, compared to 
others, there is an increased 
likelihood of responding to 
this medication.


CBD

THC

Cannabinoids

Other

NaloxoneAcetaminophen

Ondansetron

Oxycodone

Tramadol
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Outcomes
Did testing result in a recommendation for a discontinuation or switch in medications?


Did testing result in a recommended dosage change?


Did testing help explain prior experiences with medications?


If testing was done sooner, could issues or delayed optimal treatment potentially have 

been avoided?

NO


YES


YES


YES

Helpful Learnings Gained from the Personalized Insights™ Report

Based on the genetic variants revealed for KQ, she is predicted to have either decreased or increased dose requirements 
depending on the opiate used. For example, response to    morphine,    tramadol, and    fentanyl is expected to be 
unpredictable, due to the presence of conflicting gene variants that both increase (the GIRK2(KCNJ6 variant) and 
decrease (COMT variant) predicted dose requirements.. This explains the inconsistent results, lack of efficacy, and 
occurrence of adverse drug reactions that KQ has historically experienced with opioids, including the fact that KQ had 
previously been taking a strikingly high dose of    fentanyl with little effect. The cautionary risks provided on the report 
for KQ’s previous and current medications were found to be consistent with her experience with opioids, and have 
reinforced her decision to continue tapering off of them. Had these insights been available early in treatment, it may 
have been possible to select an optimal dose of an opioid that best matched KQ’s genetic profile to support achieving 
adequate analgesia up front, potentially avoiding the years of repeated trials of multiple opioids at high doses which 
likely drove the GI and urinary issues she is now being treated for. 



In addition to KQ’s unpredictable expected response to     codeine to achieve desired effect, an additional variant of the 
UGT2B15 gene also makes KQ less likely to respond to the     acetaminophen component of     Tylenol 3 adding to the 
overall lack of benefit she is experiencing from this medication. In view of this, Tylenol 3 may not be the best option.  



In contrast to the agents described above where responses and side effects may be unpredictable for KQ, the 
Personalized Insights™ report supports the use of several NSAID options including      naproxen,      celecoxib,    

      ibuprofen, and       diclofenac as viable alternative treatment options to assist in the de-prescribing of opioids while 
achieving optimal pain control. 



    CBD had been trialed by KQ in the past with little success. Her report revealed the presence of a variant in gene 
CYP2C19, and that she should be cautious in her use of CBD as a result (CBD is a potent inhibitor of CYP2C19 and 
hence CBD may interfere with the activity of any drugs metabolized by CYP2C19). Should the decision be made to trial 
cannabis products again in her treatment, the report indicated that a strain with higher a     THC content would be 
recommended.  



Interestingly, a variant found in the ABCB1 gene renders KQ more at risk of G.I. side effects from use of     odansetron, 
which was an interesting finding given her ongoing G.I. issues.

KQ Comments: “Seeing the report helped me make sense of what I have been through with medications over 
the years. I can see now that there is no simple solution or easy answer that will eliminate my pain, but I feel 
validated and much more informed and in control with this information, and it makes me more confident that 
the decision to eliminate opioids is the right one for me.” 

“
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