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Chelation is 

• NOT an ALTERNATIVE TREATMENT

Chelation is 

main stream medicine



Summary: Chelation therapy is the preferred 

medical treatment for reducing the toxic effects of 
metals (2010)



ROLE OF CHELATING AGENTS FOR PREVENTION, 
INTERVENTION, AND TREATMENT OF EXPOSURE TO 

TOXIC METALS
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1519187/pdf/

envhper00359-0076.pdf



„Chelation therapy is the preferred medical 
treatment for reducing the toxic effects of 
metals. Chelating agents are capable of 
binding to toxic metal ions to form complex 
structures which are easily excreted from the 
body removing them from intracellular or 
extracellular spaces.“

Chem Rev. 1999 Sep 8;99(9):2683-710. Principles and recent developments 
in chelation treatment of metal intoxication. Andersen O. Department of 
Life Sciences and Chemistry, Roskilde University, Postbox 260 4000, 
Roskilde, Denmark.

http://www.ncbi.nlm.nih.gov/pubmed?term=Andersen%20O%5BAuthor%5D&cauthor=true&cauthor_uid=11749497
http://www.ncbi.nlm.nih.gov/pubmed?term=Andersen%20O%5BAuthor%5D&cauthor=true&cauthor_uid=11749497


AMERICAN CANCER SOCIETY STATEMENT

• Chelation therapy is a mainstream treatment 
used to treat heavy metal poisoning. 

• EDTA, was first made in Germany in the 1930s. 
It is now widely accepted as an effective 
treatment for heavy metal poisoning 

http://www.cancer.org/treatment/treatmentsandsideeffects/co
mplementaryandalternativemedicine/pharmacologicalandbiol
ogicaltreatment/chelation-therapy



Diagnosing metal intoxication 

1. Patient Evaluation

2. Laboratory Diagnostics
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1. Patient Evaluation

• Patient History incl PB, CBC, 
liver panel, renal evaluation

• Symptoms 

acute vs chronic

DETAILS see

PJvdSchaar: IBCMT Textbook 
of Clinica Metal Toxicology

• Work 

• Hobbies

• Lifestyle



ACUTE vs CHRONIC INTOXICATION

ACUTE POISONING

Acute poisoning is mainly 
related to occupational 
inhalation and foreign 
body ingestion. 

Acute Symptoms may be 
life threatening

CHRONIC INTOXICATION

• Cause may be either 
environmental or 
occupational

• Symptoms may be 
severe or vague



2. Laboratory Diagnostics

ACUTE INTOXICATION

BLOOD METALS 

SERUM OR WHOLE 
BLOOD

BASELINE URINE METALS 

CHRONIC EXPOSURE

HAIR/NAIL METALS

PROVOCATION URINE

EDTA

DMPS

DMSA

DTPA



Example Mercury (Hg)



Mercury Intoxication

• Mercury toxicity most commonly affects the 
neurologic, gastrointestinal (GI) and renal 
systems.

• Poisoning can result from mercury vapor 
inhalation, mercury ingestion, mercury injection, 
and absorption of mercury through the skin. 



Acute vs chronic

ACUTE POISONING

• Acute perioral and facial 
paresthesias

• Visual-field constriction

• Respiratory distress and 
nonspecific dermatitis

• Extremity numbness 
eventually appears, along 
with headache, fatigue, and 
tremor

• Ataxia and dysarthria can 
also be observed

CHRONIC EXPOSURE

• Tremors

• sensory loss

• Ataxia

• visual field constriction

• Hashimoto

• Infertility (Prof.Gebhardt, 
Uni Heidelberg)

http://emedicine.medscape.com/article/
1175560-overview



Confusing Symptoms?
Blood test and unprovoced urine 

inconclusive?

Compare 
unprovoked urine Hg-concentration

with 
Test Hg-concentration after Provocation



Which CHELATING AGENT?



Provocation Test
- diagnostic test to determine   
chronic metal overexposure  

• NaEDTA --- Lead, Calcium, Iron and other metals

• NaCaEDTA– Lead, Iron and other metals

• DMSA – Lead, Mercury, Arsenic and other metals

• DMPS- Lead, Mercury, Arsenic, Copper & others



For mobilization treatment

• Deferoxamin- Iron (Hemochromatosis)

-Aluminum (Dialysis patients)

• Prussian Blue- Thallium, Cesium



Official German Antidota List





California
Poison 
Control
System





UK Antidote Information for 
LEAD (Pb) exposure

• Parenteral chelators such as calcium disodium 
edetate given intramuscularly (IM) or IV. 

• Dimercaptosuccinic acid (DMSA, or succimer) 
is an alternative oral agent.

• D-penicillamine is occasionally used but it is 
an unlicensed medication with adverse effects 
such as white cell and platelet count 
suppression.

http://www.patient.co.uk/search.asp?searchterm=EDETATE+CALCIUM+DISODIUM
http://www.patient.co.uk/search.asp?searchterm=SUCCIMER
http://www.patient.co.uk/search.asp?searchterm=D-PENICILLAMINE


Select  the chelator of choice, 
depending on the type of metal 

intoxication

Consider patient age, condition and 
symptoms (i.e. sclerotic disease may 

warrant a different chelation approach 
than neurological disease)



DMPS- Chelator of Choice for

• Arsenic

• Mercury (organic and inorganic)

• Lead and many other heavy metals



MERCURY (Hg)



Alternative: DMPS (mean values in mcg/g crea)



DMPS – Few side effects

i.v. injection

• Local reactions may 
appear on injection site

• Usually after the 3rd or 
4th treatment 

Oral

• Gastrointestinal spasms

(mostly as a result of a 
‚toxic‘ gastrointestinal 
tract)



DMPS Heyl Protocol

Chronic exposure:
DMPS iv (usually 1Amp = 5ml, inject slowly over 10min
Urine collection time = 1hr

DMPS oral, 100-400mg/d 
Oral bioavailability = between 40 and 60%*
Urine collection time = 3hrs

Treatment schedule depends on exposure, generally not more 
than once/wk

*http://www.ncbi.nlm.nih.gov/pubmed/8113976
http://www.fda.gov/ohrms/dockets/dockets/98n0182/nom00

5b.pdf

http://www.ncbi.nlm.nih.gov/pubmed/8113976
http://www.fda.gov/ohrms/dockets/dockets/98n0182/nom005b.pdf


DMPS & Wilson‘s Disease

Unithiol, 200mg twice daily was used
successfully to treat cupriuresis in a 13-year-
old boy with Wilson’s disease after he 
developed systemic lupus during treatment
with penicillamine urd with trientine
dihydrochloride, which are two of the agents
used in Wilson’s disease. 

Walshe JM. Unithiol in Wilson’s disease. 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1417642

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1417642


DMSA- Chelator of Choice for

• Arsenic
• Mercury (organic and inorganic)

• Lead and many other heavy metals

• Similar function (oral bioavailability rate 20-50%*)
• Fewer side effects

*http://pharmacycode.com/DMSA.html

http://pharmacycode.com/DMSA.html


DMSA Protocol

Chronic exposure:

DMSA, 10-30mg/kg BW/d
Urine collection: 4hrs

Treatment schedule depends on exposure.     For 
chronic exposure generally not more than 
once/wk



Oral DMSA & Multiple Sclerosis



EDTA 

NaEDTA

• Calcium

• Cadmium

• Iron 

• Lead

• Manganese

• and other metals

CaNaEDTA

• Cadmium

• Iron 

• Lead

• Manganese

• and other metals

NO CALCIUM





„Iron is intimately tied to the 
inflammatory response“ 

Iron Homeostasis and the Inflammatory 
Response

Annual Review of Nutrition. Vol. 30: 105-122 
(Volume publication date August 2010) 

• Marianne Wessling-Resnick, Department of 
Genetics and Complex Diseases, Harvard 
School of Public Health, Boston, MA





In the 1950s, 
scientists theorized that NaEDTA 

could remove calcium from the body

IT DOES!

CaEDTA does NOT. It is already bound to Calcium. 
CaEDTA ADDS CALCIUM 

(exchanging it with other metals)
see Table



CaEDTA adds Calcium
NaEDTA or NaMgEDTA binds & removes



Protocol for EDTA 
(NaEDTA or CaNaEDTA)

• Infusion time: 1gr/hr

• Urine collection time = infusion time + 45min

NOTE:

NaEDTA binds calcium & excretes it

CaEDTA is added to system (exchanged with 
metals such as lead)



Example Lead (Pb)

• High affinity for bone

• Overexposure affects bone marrow



Acute LEAD POISONING

Symptoms
The severity of symptoms often correlates with blood levels
and at high levels the following may be seen:

• Lethargy (due to haemolytic anaemia).

• Abdominal pain - moderate-to-severe, usually diffuse but 
may be colicky.

• Vomiting.

• Encephalopathy - more common in children, characterised
by seizures, mania, delirium and coma, death.

• Jaundice (due to hepatitis).

http://www.patient.co.uk/search.asp?searchterm=LETHARGY
http://www.patient.co.uk/search.asp?searchterm=ANAEMIA
http://www.patient.co.uk/search.asp?searchterm=ABDOMINAL+PAIN
http://www.patient.co.uk/search.asp?searchterm=BRAIN+DISORDERS
http://www.patient.co.uk/search.asp?searchterm=COMA


DIAGNOSING PB INTOXICATION

• Whole blood lead levels:

<10 μg/dL - normal.

>10 μg/dL - may cause impaired cognitive 
development in children.

>45 μg/dL - GI symptoms in adults and children.

>70 μg/dL - high risk of acute CNS symptoms.

>100 μg/dL - may be life-threatening.



CHRONIC LEAD INTOXICATION

• Mild abdominal pain.
• Constipation.
• Aggression.
• Antisocial behaviour.
• Headaches.
• Hearing loss.
• Subfertility.
• Foot drop - due to motor peripheral neuropathy.
• Wrist drop - this is a late sign.
• Carpal tunnel syndrome.
• Gout.
• Autonomic dysfunction.

http://www.patient.co.uk/search.asp?searchterm=CONSTIPATION
http://www.patient.co.uk/search.asp?searchterm=FOOT+DROP
http://www.patient.co.uk/search.asp?searchterm=DISORDER+OF+THE+PERIPHERAL+NERVOUS+SYSTEM
http://www.patient.co.uk/search.asp?searchterm=WRIST+EXTENSION+WEAK
http://www.patient.co.uk/search.asp?searchterm=MEDIAN+NERVE+COMPRESSION
http://www.patient.co.uk/search.asp?searchterm=AUTONOMIC+DYSFUNCTION




Chelation Treatment Schedule

• How frequent?

• How effective are repeated treatments?

• Can laboratory tests prove effectiveness?



Acute vs chronic

• Acute Poisoning = 
emergency situation 
that needs immediate 
and aggressive antidote 
treatment.

• Poison is generally 
known

• Symptoms are typical

• Emergency treatment 
important

• Chronic Overexposure = situation 
that has continued over time 
(often years)

• Type of toxin mostly unknown

• Symptoms atypical, diffuse

• Diagnosis crucial to treatment 
success

• Treatment timing should 
consider internal regulation 
mechanism

(Metal Homeostatis)



Timing of Treatment
and

Metal Homeostatis 



Hypothesis:

Aggressive schedule
for treatment of chronic intoxication

=
initially detoxification of soft tissue 
(liver, renal pathway, thyroid etc)





Metal Homeostatis, 
NaEDTA

Bone Metabolism, 
and

Timing of Treatment



Facts about
NaEDTA & Bone Metabolism

(not CaEDTA)

• NaEDTA or NaMgEDTA bind Calcium,

• Resulting in temporary (mild) hypocalcemia

• Resulting in activated Osteoclast activity

• Resulting bone loss continues for approx 6 wks

• Resulting in release of Lead & other metals stored in 
bone

Osteoblast Activity & new bone formation follows





Treatment pause 
supports 

metal homeostasis

• Treatment pause can be used to improve 
biochemical (nutritional) balance

• Which in turn supports metal homoestasis

• Levels may rise after pause due to distribution of 
metals from difficult-to-reach-compartments into 
soft tissue 



Nutrients & Chelation

• …micronutrients can modifying metal toxicity, 
..and also act as complementary chelating 
agents (adjuvants) increasing the efficacy of a 
known chelator, or by acting independently. 

Flora S.J.S. Nutritional Components Modify Metal 
Absorption, Toxic Response and Chelation Therapy 
2002, Vol. 12, No. 1 , Pages 53-67 



Thank you!
www.ibcmt.com www.microtrace.de

http://www.ibcmt.com/
http://www.microtrace.de/

