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● What are Heavy Metals 
● Discussion on the most toxic of Metals- Eight Most Detrimental to Health

○ Aluminum, Arsenic, Cadmium,Cesium, Gadolinium, Lead, Mercury, Thallium
● Sources of Metals- Where do they come from
● Negative Impact on our Health and the Environment
● How to test for Heavy Metals
● How to Detox Metals from the Body
● Treatment Strategies- Chelation
● Two Case Studies- Thallium and Mercury
● Clean Living Resources 

                                 Presentation Overview



Heavy Metals: What Are They?



What are Heavy Metals?

● Naturally-occurring elements found in the earth’s crust with a density 5 times 
higher than water

● Humans have been extracting (mining/smelting) and using metals from the earth 
over centuries to aid in their evolution and development

●  Found in industrial, domestic, agricultural, medical and technological 
applications

● Wide distribution in the environment- high pollution in air, water, soil, food
● They carry a high degree of toxicity and harm to the human body even at low 

levels
● Difficult to eliminate from the body and the environment
● They deplete the essential metals/minerals 

(Magnesium/Chromium/Molybdenum/Zinc/Selenium/Iron/Manganese/Copper)





Toxic Heavy Metals

21 metals are now considered toxic to the human body:

● Aluminum (Al)
● Antimony (Sb)
● Arsenic (As)
● Barium (Ba)
● Beryllium (Be)
● Bismuth (Bi)
● Cadmium (Cd)

● Cesium (Cs)
● Gadolinium (Gd)
● Lead (Pb)
● Mercury (Hg)
● Nickel (Ni)
● Palladium (Pd)
● Platinum (Pt)

● Tellurium (Te)
● Thallium (Tl)
● Thorium (Th)
● Tin (Sn)
● Titanium (Ti)
● Tungsten (W)
● Uranium (U)



Why Do Heavy Metals Matter?

● We are all exposed to Heavy Metals in our daily living environments
● Most of us are exposed to metals in utero
● They have an incredibly negative impact on our health acutely and long term
● They disrupt the function of most systems in our body leading to many diseases 

including Dementia, Parkinson’s, Alzheimer’s, Autoimmune Disease, Mood 
Disorders, Learning Disorders, Neurological Problems, Endocrine Dysfunction, 
Fertility Problems, ADD/ADHD, Autism and Cancer

● They also disrupt the Immune System, making it more challenging to heal 
from infections (Lyme, Viruses, Parasites, Mold)



Heavy Metals: Sources



             Endogenous vs. Exogenous Sources 

Endogenous

● Implants
● Amalgams
● Prosthetics

Exogenous

● Food
● Air
● Water
● Pharmaceuticals
● Beauty Products
● Household Items
● Imaging studies with 

Contrast/ Barium Swallow



     Air/Soil
Contamination



       Water 
Contamination



   Household
Contamination



Beauty Products Contamination



Food Contamination



Food Contamination



Amalgams- Dentistry Contamination



Source: Environmental Health Perspectives

Pharmaceutical Contamination



Breast Implants Contamination



Heavy Metals: The Most Common



           Heavy Metal: Aluminium



                     Heavy Metal: Aluminium



                     Heavy Metal: Aluminium

.  ■ Antiperspirants
■ Antacids
■ Buffered aspirin
■ Adjuvants in 

vaccines
■ Flour
■ Frozen dinners
■ Aluminum cans 

■ Coloring agents
■ Food cooked in 

aluminum 
cookware

■ Infant formulas
■ Dialysis fluid
■ Anticaking agents
■ Cigarette Smoking

*Aluminum 
retention is 
greatest AND 
most problematic 
in those with 
kidney disease*



                     Aluminium: Health Impact



                    Aluminium: Health Impact



                    Aluminium: Health Impact



           Heavy Metal: Arsenic



                         Heavy Metal: Arsenic



                        Heavy Metal: Arsenic

■ Tap water/ Private Well Water
■ Rice (Brown Rice is higher than White Rice)- Organic 2X higher
■ Shellfish
■ Seaweed
■ Apple/Grape Juice
■ Cigarette smoke
■ Infant Formula
■ Protein Powders
■ Chicken
■ Pesticides

● Cacodylic acid/Monosodium methyl arsenate



                 Arsenic Water Contamination



                       Arsenic: Health Impact



                       Arsenic: Health Impact



               Heavy Metal: Cadmium 



                         Heavy Metal: Cadmium



                           Heavy Metal: Cadmium

■ Batteries
■ Paints
■ Plastics
■ Fossil Fuel Combustion- Coal Ash
■ Cigarette smoke
■ Shellfish
■ Sunflower seeds
■ Tofu
■ Refined Flours
■ Coffee/Tea



                        Cadmium: Health Impact



                      Cadmium: Health Impact



               Heavy Metal: Cesium 



                         Heavy Metal: Cesium

Fukushima Nuclear Accident- Pacific Ocean Contamination



                          Heavy Metal: Cesium

■ Contaminated soil from power plant waste dump
■ Water contamination from radioactive waste material
■ Global cesium levels have increased significantly since Chernobyl accident in 

1986 and even higher since Fukushima accident in 2011
■ Radiation therapy for certain cancers
■ Eating fish from the Pacific
■ Explosion of nuclear weapons
■ Contaminated Rice
■ Contaminated Tea
■ Fracking Irrigation Water





                       Cesium: Health Impact



      Heavy Metal: Gadolinium



                        Heavy Metal: Gadolinium



                      Heavy Metal: Gadolinium

■ Main source is from MRI/ MRA scans with contrast
■ Gadolinium-based contrast agents (GBCAs) are injected during imaging 
■ Gadolinium is stored cumulatively in the brain after repeated MRI scans
■ In 2007 Gadolinium is found to cause Nephrogenic Systemic Fibrosis 
■ In 2017 European Medicines Agency removes it from the market
■ In 2017 the FDA warns (GBCAs) lead to gadolinium retention
■ Cumulative exposure can lead to Gadolinium Deposition Disease
■ Symptoms of Gadolinium poisoning include: 

● Deep bone pain, muscle twitching and weakness, itchy skin, vision problems, 
ringing in the ears, balance problems, swelling of extremities, hair loss, cognitive 
symptoms, persistent headaches, brain fog, burning pains in arms legs and torso



                      Gadolinium: Health Impact



                        Heavy Metal: Lead



                               Heavy Metal: Lead



                              Heavy Metal: Lead
■ Drinking water/ Soil contamination/ Dust
■ Toys
■ Living near highways or airports
■ Homes built prior to 1978
■ Imported Pottery
■ Food and herbs (imported)
■ Car batteries (85% of lead globally is used in battery production)
■ Ammunition / Air from indoor shooting ranges
■ Water pipes
■ Lipstick/ Makeup 
■ Cigarette Smoke
■ Jet Fuel
■ Toxic storage from lead based gasoline -banned in 1996



                          Source of Exposure: Lead 



                        Lead Water Contamination



               Source of Exposure: Lead 





                          Lead: Health Impact



                             Lead: Health Impact



                     Heavy Metal: Mercury



                            Heavy Metal: Mercury



                         Exposure: Mercury

Contaminated Fish:

■ Tuna
■ Shark
■ Orange Roughy
■ Halibut
■ Croaker
■ Perch

■ Grouper
■ Bluefish
■ Largemouth Bass
■ Walleye
■ Swordfish
■ Marlin



                       Heavy Metal: Mercury

■ Fish
■ Amalgam fillings
■ Vaccines from Multi-Dose Vials
■ Beauty Products
■ Herbal products from Southeast Asia
■ Red tattoo dye
■ Broken fluorescent light bulbs
■ Barometers / Thermometers
■ Vases
■ Bleaching creams

*Presence of the following 
genetic SNP’s have been 
correlated with increased 
levels of mercury:

● GSTT1
● GSTM1
● GSTP1

Different types of mercury
● Inorganic Mercury = 

Amalgams
● Methylmercury = fish
● Ethylmercury = vaccines



                            Exposure: Mercury



                            Mercury Health Impact



                           Mercury Health Impact
 



                            Mercury Health Impact
 



                   Mercury Health Impact
 



  Heavy Metal: Thallium 



                           Heavy Metal: Thallium



                           Heavy Metal: Thallium

■ Water contamination- Drinking Water 
■ Air pollution

● Coal Combustion
● Cement Plants

■ Brassica family of vegetables bioconcentration from polluted water or soil
● Kale, Cabbage, Spinach, Brussel Sprouts, Greens powders

■ Fish from contaminated water sources
■ Thallium has a negative impact on the neurological system leading to 

paresthesias and neuropathies. It also causes hair loss, fatigue, brain fog 
and kidney damage



                      Thallium: Health Impact



                              Multi-Metal Sources

■ Orthopedic implants
● Cobalt
● Nickel
● Chromium
● Titanium

■ Stainless Steel
■ Total Joint Arthroplasty

● Cobalt-chromium alloy
■ Pacemakers

● Aluminum, Nickel, Titanium, Gold
■ IUD’s

● Copper, Manganese, Nickel, Titanium, Zinc



Heavy Metals: How Do They Impact Us?



Affected Organ Systems

● Toxic metals can affect every organ system in the body
● Most commonly affected systems include:

○ Neurological
○ Endocrine
○ Cardiovascular
○ Gastrointestinal
○ Urinary
○ Hepatobiliary
○ Skeletal 

● Both current and past exposures can contribute to health conditions because 
some toxic metals (lead, cadmium, mercury, cesium, aluminum) can build up 
in organs and tissues from exposures that occurred years to decades earlier.



                           Heavy Metals Impact



            Common Presenting Symptoms

● Brain Fog
● Fatigue
● Muscle Pain
● Hair Loss
● Neuropathies
● Electricity-like pains
● Insomnia
● High blood pressure
● Difficult concentrating and learning
● Stomach pain, loose stools, 

constipation
● Skin rashes
● Heart Palpitations

● Slower metabolism
● Weak nails
● Balance problems
● Tremors/Twitches
● Anxiety
● Alternating moods
● Weak immune system
● Vertigo
● Odd taste in mouth
● Memory loss
● Headaches
● Bone loss



Diving Deeper
 Toxic metals cause damage through a variety of mechanisms including:
 

● Free radical generation that may cause mitochondrial toxicity
● DNA cellular damage
● Changes in glutathione production resulting in deficiency
● Depletion of minerals and B vitamins
● Alter hormone receptors causing hormonal imbalances
● Increase liver and kidney toxic burden causing cellular damage
● Alter nerve function and signaling
● Weaken the immune system, allowing for candida overgrowth



Diving Deeper
● Enzyme inactivation

i. EX: Lead causes disruption of enzymes involved in heme synthesis which may 
lead to anemia and consequences beyond the blood. 

● Metals like mercury or cadmium replace zinc, magnesium, or other minerals in the 
mineral moiety of the enzyme rendering it nonfunctional.

● Immune sensitization- this occurs through antibody production or lymphocyte 
sensitization. 

i. EX: Systemic dermatitis caused by nickel allergy is a common example.



Heavy Metals and Specific Health Conditions

● Cardiovascular disease mortality
○ Urine cadmium levels > 0.57mcg/g increased risk for all cause mortality and coronary heart 

disease mortality.
● Osteoporosis

○ Urine cadmium levels > 0.50mcg/g = increased risk of osteoporosis in women over 50.
● Autoimmunity

○ Blood mercury levels >1.8 mcg/L = higher likelihood of elevated thyroglobulin antibodies 
leading to Hashimoto’s Disease AND higher levels of ANA leading to Lupus, Sjogren’s, 
Raynaud’s, and more.



Heavy Metals: Testing



Heavy Metals: How Do We Test?

● Appropriate testing depends on 
○ The type of metal or form of metal
○ Symptoms and signs
○ Acute poisoning vs. Chronic exposure

● Urine Provocation Test is the Gold Standard
● Blood Metal Levels in red blood cells



Heavy Metals: The Provocation Test

● The most accurate type of metal testing is via urine with BOTH a 
pre-provocation and post-provocation sample collection

● Pre-provocation (Acute Exposure) = urine from body without chelator
● Post-provocation (Chronic Exposure) = urine in the hours following a 

chelation agent (EDTA, DMSA, DMPS) to pull storage from tissues- six hour 
test 

● Doctor’s Data- Urine Test



PRE-PROVOCATION POST-PROVOCATION



Heavy Metals: Detoxing & Treatment



AVOIDANCE

● Detox can only get you so far if you are still being consistently exposed to 
heavy metals

● Test well and tap water for arsenic, lead, thallium, and chromium- Doctor’s 
Data

● Use reverse osmosis water filters
● Avoid mercury-containing fish
● Determine if you are living next to a nearby industrial site
● Avoid brassica vegetables from California and other states with high fracking 

sites
● Removal of amalgam fillings



Understanding Detox Pathways & Elimination

● Detox pathways include:
○ Liver (Major organ of detoxification by changing the molecular state of the toxin so that it can 

be excreted- Phase I and Phase II)
○ Gallbladder (Bile)
○ Kidneys (Urine)
○ Bowels (Feces)
○ Lungs (Breath)
○ Skin (Sweat)
○ Lymphatics (Blood)

● Support all Pathways before Chelation



                           Liver Detox Pathways 



A Whole Body Approach to Treatment

● Support the Liver- Liposomal Glutathione/NAC/Alpha Lipoic Acid/B 
Vitamins/Liver Herbs (milk thistle, artichoke, turmeric)

● Support the Kidneys- Hydration/Minerals/Electrolytes/Kidney Herbs 
(dandelion, nettles, solidago)

● Support the Gut- Probiotics/ Digestive Enzymes/Colonics/Clean Diet
● Bind Metals (Binders)- Activated Charcoal/Silica/Zeolite Clay/Bentonite 

Clay/Apple Pectin/Humic and Fulvic Acid/ Chlorella
● Move the Blood/Lymph- Sauna/ Skin Brushing/Exercise/Rebounder
● Use a Chelator Binder depending on the metal only with the guidance of a 

physician trained on chelation



Raise Glutathione Levels Naturally

Your body synthesizes glutathione from three amino acids: cysteine, glutamate, and glycine. 
Fruits and vegetables, particularly avocado, asparagus, grapefruit, strawberries, tomato, 
artichokes, cantaloupe, broccoli, okra, peach, zucchini, and spinach are rich in the 
precursors glutamate and glycine. Dietary sources of cysteine include eggs, meat, red 
peppers, garlic, onions, brussels sprouts, broccoli and cabbage. Other helpful 
treatments for improved glutathione metabolism include:

● Exercise: Exercise affects your adenosine triphosphate (ATP) levels needed to help 
produce glutathione

● Epsom salt baths
● The supplement N-acetyl L-cysteine (NAC) helps build glutathione. NAC is the 

rate-limiting nutrient for the formation of the intracellular antioxidant glutathione



Sauna
● Key treatment for METALS that are eliminated via the skin/sweat
● Infrared Sauna prefer method of sweating- 30 minutes at a time- always end 

with cold shower- 2-3X a week
○ Cadmium
○ Mercury
○ Lead
○ Antimony
○ Arsenic
○ Nickel
○ Aluminum
○ Chromium
○ Uranium



               Foods to Support Heavy Metal Detox

● Celery Juice
● Blueberries
● Cilantro
● Parsley
● Radishes
● Garlic
● Spirulina
● Chlorella
● Grapes
● Apples 



           Foods to Support Heavy Metal Detox

● Bone Broth
● Garlic
● Chia Seeds
● Flax Seeds
● Turmeric
● Ginger
● Hydration
● High Vitamin C Foods
● High Fiber Foods



                    Heavy Metal Detox Smoothie 

● 2 Bananas or Mango
● 2 cups of Organic Blueberries
● 1 tsp of Acai Powder
● ½ cup of organic cilantro
● 1 tsp of Spirulina
● 1 tsp Barley Grass Juice Powder 
● 1 small handful of Organic Atlantic Dulse



Binding Heavy Metals: Chelation



Chelation Agents

● Pharmaceutical agents that bind heavy metals in order to be excreted
● Limitations include that these agents cannot cross the blood brain barrier, 

therefore do not bind metals in the brain.
○ Provocation urine levels do not reflect brain levels

● When is it necessary?
○ For metals that have long half lives and live in the body for an extended period of time

■ Mercury - stored in brain and kidneys
■ Lead/Cadmium - stored in bone, liver, kidneys

○ Acute metal poisoning



                              Brain Metal Detox 



Preferred Chelators for Different Metals



Heavy Metals: Case Studies



                        First Case Study:

             Chronic Thallium Poisoning



A 39-Year Old Female w/ Thallium Poisoning

Presents with chief concerns of:
● Neuropathy, intense nerve pain throughout body
● Dizziness
● Hair loss including eyelashes
● Fatigue
● Chest pressure, and feelings of choking. 

All symptoms come and go and had been worsening over the past 4 years. 



A 39-Year Old Female w/ Thallium Poisoning

She reports experiencing:
● Neurological flare ups with severe brain fog that last for days
● For the past two years she started getting kidney pain, UTI’s, kidney stones, and 

her GFR was dropping
● All urine analysis were positive for blood for the past two years
● Waking up most days with nausea and taste of ammonia in her mouth, and a 

feeling of sensitivity in her teeth
● Heart palpitations and random increases of heart rate when seated 
● She reports feeling better after doing sauna.



A 39-Year Old Female w/ Thallium Poisoning

PRE-PROVOCATION POST-PROVOCATION



Treatment

● Identified major exposure: Kale and organic brassica consumption and green 
powders avoided

● Prussian Blue - Chelator Agent (4 rounds- 5 days each- over course of 6 
months- one month apart)

● Glutathione Infusions and Liposomal Oral Support
● Sauna three times a week-  30 minutes at a time 
● Binders such as GI Detox / Ultra Binder / Charcoal / Silica- three times a week 

for 6 months
● Colonics- once a week
● Increase Fiber Intake daily
● Stopped eating KALE!!! 



PRE-PROVOCATION    POST-PROVOCATION



Patient Response to Treatment

One year Follow Up:  patient is no longer symptomatic. She reports 95% 
improvement in all symptoms. From time to time she feels mild dizziness 
which resolves after taking charcoal. Liver enzymes have been stable for over 
18 months with no fluctuations. EKG is back to normal. UA no longer shows 
blood. Kidney function has been stable. No longer experiences heart 
palpitations or fatigue. Hair loss is fully resolved, nerve pain is gone, no longer 
has neuropathies.



                     Second Case Study:

             Chronic Mercury Poisoning



A 38-year old male w/ Mercury Poisoning

38 year old Male presents with:

● Fatigue for  1 year 
● Brain Fog, trouble concentrating
● Chronic Sinus Infections
● Abdominal Bloating and Gas
● Loose Stools
● Elevated Triglycerides and Liver Enzymes
● Inability to gain weight
● He reports in the last year he had 4 amalgams removed and felt worse after removal of amalgams- 

he did not see a biological dentist- also reports episodes of dizziness since then
● On clinical history he reports- having 8 amalgams done by age 18- 
● Eats sushi weekly, organic diet, exercises regularly, likes to hike and camp



Testing Revealed



POST-PROVOCATION         PRE-PROVOCATION



Treatment Considerations

Parasites and Heavy Metals… which to treat first? 

● Parasites can house heavy metals, making them very difficult to get bind and 
excrete

● After chelation failed to move the needle enough initially. Switched treatment 
to parasites, then chelation removed the metals. 

ALWAYS treat parasites and chronic infections prior to heavy metal 
chelation to increase efficacy. 



Step 1

First treat parasites to 
support gut health and 
integrity-  gut issues resolved 
after 3 months 

Step 2

After parasite cleanse patient 
removed the last 4 amalgams with 
biological dentist and did sauna 
and colonics with Vitamin C drip and 
glutathione post removal

Step 3

Started IV chelation therapy 
(10 rounds weekly) 
EDTA/DMPS followed by 
glutathione push

Step 4

Pt felt ill after first two 
treatments, added in 
supportive chelation 
protocol to minimize side 
effects

Step 5

Avoid exposure (stop 
sushi consumption)



Treatment - Parasites

● Herbal Antimicrobials
● Herbal Antiparasitics- Black Walnut, Garlic, Oil of Oregano
● Probiotics- 100 billion count daily
● Colonics- once a month- 3 sessions
● GI Binders- activated charcoal, zeolite, humic/fulvic 

Acid, apple pectin
● No Sushi consumption
● Treatment for 3 months
● Gas, Bloating and Loose Stools resolved 

after 3 months 



● Infrared Sauna - 4 times a week- 30-45 minutes - 135-150 degrees- followed by a cold shower

● Charcoal/Binders
● Chlorella
● Bentonite Clay
● Minerals Repletion
● IV chelation ( with DMPS)- 10 treatments- of EDTA followed by DMPS followed by Glutathione 

Infusion

● Herbal Liver Detox Support
● Chelation Support Formula

● Daily Fiber Supplement 

● Liposomal Glutathione

● Probiotics 

Treatment- Metals



PRE-PROVOCATION POST-PROVOCATION



         Nine Months Post Initial Visit 

1. Patient’s Brain Fog decreased by 70%

2. Energy improved by 80%

3. No longer experiencing sinus infections

4. Gut back to normal

5. No dizziness episodes

6. Liver enzymes  and triglycerides improved after removing parasites 

(ALT = 40 AST = 23 TG = 109)

Patient Response to Treatment



Clean Living: Resources



Water Filters

● Tap water is one of the main sources for heavy metal exposure in the US
● Quality water filters can remove heavy metals from the supply
● Use Reverse Osmosis Filters

○ KDF Filters
● Whole House Filtration System
● Mountain Valley Spring Water- 

○ Water Delivery



Air Purifiers

● Air exposure is another common heavy metal exposure
○ Living next to highways, factories, farms
○ Recently bought new furniture and off-gassed indoors
○ Recently painted
○ Dust

● Air Purifiers
○ IQ Air- Home and Car Filtration 
○ Austin Air
○ Air Doctor



Sauna

● In-home sauna can be a great tool to detoxify the cells and organs, promoting 
sweating out the metals

● ClearLight InfraRed Sauna
● Sunlighten InfraRed Sauna
● Portable IR Sauna
● Higher Dose Infrared PEMF Mat
● Ensure all saunas are low EMF



Skin Brushing (Dry)

● Lymph fluid is responsible for moving and removing toxins throughout the 
body. If lymph fluid gets stuck, so do the toxins.

● Dry Skin Brushing promotes lymph movement. Always brush lymph towards 
the heart. 

● Brush before every shower 
● Brush before doing sauna



Website Resources

● List of Consumer Products that Contain Mercury
○ https://www.epa.gov/mercury/mercury-consumer-products#list

● Clean Label Project
○ https://cleanlabelproject.org

● Environmental Working Group
○ https://www.ewg.org/consumer-guides

● National Association of Environmental Medicine
○ https://envmedicine.com/learning-center/public-resources/

● Clean Water Action
○ https://www.cleanwateraction.org

● Campaign for Safe Cosmetics
○ https://www.safecosmetics.org

● Sources of Arsenic Exposure
○ https://www.dartmouth.edu/~arsenicandyou/


