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Abstract

Ethylenediamine tetraacetic acid, or EDTA, is a synthetic amino acid approved
by the FDA for the removal of toxic metal ions such as lead. EDTA is used in isolation
for heavy metal poisoning; however, the vast majority of practitioners who offer
intravenous EDTA treatments utilize it as a part of a comprehensive therapy program
for treating atherosclerosis and other chronic degenerative diseases. Treatment is aimed
at removing accumulations in the body of harmful levels of aluminum, iron, copper, and
toxic heavy metals, all of which enhance free radical damage. Treatment objectives
also include the removal of metastatic calcium from soft tissues, enhancement of the
levels of ionic magnesium intracellularly, and reduction of pathologically enhanced
clotting mechanisms, especially platelet adhesiveness. Because of its mechanism of
action, EDTA chelation therapy might be useful to prevent or treat rapid oxidation of
LDL cholesterol, ischemia-reperfusion injuries, arrythmias, hypertension in the presence
of low-level lead accumulation, and congestive cardiomyopathy due to iron overload.
Reports also indicate autoimmune diseases such as rheumatoid arthritis, Wegener’s
granulomatosis, and scleroderma respond to EDTA chelation therapy.
(Alt Med Rev1997;2(6):426-432)

Chelating Actions of EDTA

Ethylenediamine tetraacetic acid, or EDTA, is a synthetic amino acid that is approved
by the FDA for removal of toxic metal ions such as lead. EDTA chelation therapy for treating
atherosclerosis and other chronic degenerative diseasesis an off-label use, consisting of aseries
of intravenous infusions with EDTA, accompanied by vitamins, minerals, and other supple-
ments.

“Chelation” derives from the Greek chele, which refers to the claws of a crab. It de-
scribes how certain molecules surround and bind metal ions. Many therapeutic agents act as
chelators, including aspirin, ascorbic acid, tetracycline, and other antibiotics. Naturally occuring
examples of chelates include magnesium in chlorophyll, and iron in hemoglobin.

At physiologic pH, EDTA readily bindswith calcium and promotesits excretion. It also
binds and removes other metals in the body such as zinc, iron, copper, lead, arsenic, cadmium,
and aluminum. The binding of these metals resultsin avariety of clinically relevant actions by
EDTA.2 Thelowering of serum calcium during and immediately after atreatment stimulatesthe
release of parathyroid hormone, resulting in the partial removal of metastatic calcium deposits,
including those from atherosclerotic plague. The removal of heavy metals and excessive iron
and copper resultsin thereduction of freeradical production and adecreasein lipid peroxidation.
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Improved calcium/magnesium balance leads
to reduced platel et aggregation and improved
blood flow characteristics.

History

In 1955, Norman Clarke observed that
patients treated for lead toxicity, who had co-
existing atherosclerosis, not only excreted lead
effectively, but also experienced major im-
provements in their arterial disease.® Clarke
subsequently reported on the successful treat-
ment of angina pectoris* and occlusive vascu-
lar disease® with EDTA. Meltzer, Kitchell and
associates confirmed thework of Clarke.5” Fa-
vorablearticles appeared in mainstream medi-
cal journals with EDTA chelation featured in
the American Medical Association’s Medical
World News. A brief but intensive interest in
EDTA by researchers in such fields as rheu-
matology, cardiology and endocrinology fol-
lowed. However, athough Meltzer, Kitchell
and associates' final article on the subject in
1963 reported rather impressiveimprovements
in a group of patients with severe coronary
artery disease, the authors concluded the
therapy “did not benefit patients more than
commonly used therapeutic methods’ and was
not a useful tool in the treatment of coronary
artery disease.® Subsequent to thispublication,
interest in EDTA moved into the realm of al-
ternative medicine and faded from mainstream
academia.

A re-emergence of interest in EDTA
occurred in the 1980’s, with a number of re-
portsinthe medical literature documenting im-
provement of vascular disease with objective
testing measurementsfollowing treatment with
chelation therapy. Casdorph published two
articles showing improvement in blood flow
to the brain® and increased cardiac output.®®
Casdorph and Farr described chelation as an
alternative to amputation in peripheral vascu-
lar disease.'* McDonagh, Rudolph and
Cheraskin collaborated on numerous studies
and showed various benefits from
chelation.!#16

Olszewer and associaties published
two reports suggesting abeneficial effect from
chelation; a retrospective analysis of 2870
patients with vascular and other chronic de-
generative diseases'” and asingle-blind, cross-
over study of a small group of patients with
peripheral vascular disease.’® In the former
study, objective testing measures indicated
marked or good improvement in 87 percent of
patients. The results for vascular disease pa-
tientswere even moreimpressive. All ten sub-
jects recelving chelation therapy improved.
Half of these individuals showed no change
while they were receiving placebo.

In the 1990s, Hancke and Flytlie pub-
lished an outcome study with an interesting
subset of patientswho were onthewaiting list
in Denmark for surgery. After electing to re-
ceive EDTA chelation therapy, 58 of 65 pa-
tients awaiting cardiac bypass surgery no
longer required this procedure. Twenty-four
of 27 patients being prepared for amputation
because of critical limb ischemia were also
treated successfully and did not require am-
putation.®

Rudolph, McDonagh and Barber re-
ported good resultsin 30 patients treated with
EDTA for carotid artery stenosis. Doppler ul-
trasound showed improvement in all patients
with an average reduction in intra-arterial ob-
struction of 20.9 percent (p<0.001). Thisstudy
also demonstrated the smoothing over of ul-
cerated plague. Since ulcerated plague is as-
sociated with clot formation and subsequently
in embolic strokes, this finding might be of
particular clinical significance.

Chappell and Stahl conducted ameta-
analysisto determineif acorrelation between
improvement in vascul ar disease and treatment
with EDTA exists. They found a correlation
coefficient of 0.88 and ameasurableimprove-
ment in 87 percent of patients.?* A second
meta-analysis examining previously unpub-
lished datareported virtually identical results.
Thetwo meta-analyses covered 51 reportswith
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atotal of 24,006 patients. In order to ensure
the few large studies did not skew the resullts,
acomparison was made between the large and
small studies. Once again, theresultswere al-
most identical.

Two prospective trials conducted by
groups of vascular surgeons in Denmark®#
and New Zealand® reached negative conclu-
sionsregarding theuse of EDTA in periphera
vascular disease. Both studies consisted pri-
marily of subjects who continued to smoke
throughout the trial. These studies have also
been severely criticized for protocol discrep-
ancies.?3! Although it was not mentioned in
the article, the latter study contained an out-
lier in the control group who had improved
far more than any other subject in the study.
The study group was so small (15 treated pa-
tients) the outlier severely distorted the results.
If the outlier were excluded, the study would
have shown an improvement in the group
treated with EDTA.

The American College for Advance-
ment in Medicine has spent a great deal of
money and effort during the last 15 years to
have unbiased academic researchers perform
prospective, randomized studies utilizing che-
lation therapy for coronary artery disease and
peripheral vascular disease. One mgjor clini-
cal trial was aborted before it was completed.
Another was cancelled the day it was to be
sent to government funding sources. Efforts
to accomplish the research required to change
the packageinsert to include an FDA-approved
indication for vascul ar disease are continuing.

Recently, Messerli’s standard cardiol-
ogy textbook devoted an entire chapter writ-
ten by Rubin to the appropriate use of EDTA
chelation therapy in vascular disease.® EDTA
should be treated like many other cardiovas-
cular drugswhich are utilized for off-label in-
dications but have not yet been subjected to
rigorous, large-scale, double-blind, clinical
trials for those purposes. Surgical therapies
such as bypass, angioplasty and stents have

been broadly accepted and widely utilized
without such trials to prove their efficacy.
Clinical experience and the limited scientific
studiessuggest EDTA chelation therapy might
be safer, more cost effective, and potentially
more efficacious than these options.

Current Use of Chelation Therapy

EDTA israrely used in isolation, ex-
cept perhaps for heavy metal poisoning. The
vast majority of practitioners who offer intra-
venous EDTA treatments utilize it as a part of
a comprehensive therapy program. They re-
ject the prevailing opinion that asystemic dis-
ease like atherosclerosis can be effectively
treated with isolated surgical interventions.
Likewise, these practitioners prefer to mini-
mizethe use of pharmaceutical agentsthat can
both interfere with biochemical pathwaysand
enzyme systems, and often result in unwanted
side-effects. While EDTA iscertainly amedi-
cation with potential side-effects, it is ex-
tremely safeif used according to accepted pro-
tocol.*

Largeamountsof oral and intravenous
antioxidants are given with chelation therapy,
especialy vitamins E and C. Treatment is
aimed at removing accumulationsin the body
of harmful levels of aluminum, iron, copper,
and toxic heavy metals, all of which enhance
freeradical damage. Treatment objectivesalso
includetheremoval of metastatic calcium from
soft tissues, enhancement of thelevelsof ionic
magnesium intracellularly, and reduction of
pathol ogically enhanced clotting mechanisms,
especially platel et adhesiveness. These mecha
nisms of action were described in the exten-
sive review article by Cranton and
Frackelton.* Additional information about the
complex mechanisms initiated by EDTA are
listed in the book Questions from the Heart
by Chappell.*

A treatment course usually consists of
a series of 30-40 intravenous infusions of
disodium magnesium EDTA in a mineral
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solution that has been adjusted for appropriate
osmolality and pH.*® Infusions are
administered weekly or semiweekly. The most
common solution contains 3 grams (or 50 mg/
kg) of EDTA in 500 cc, and isinfused over 3-
4 hours. Some practitioners choose to use 1.5
gramsin 250 cc givenin half thetime. Patients
who improve often elect to receive monthly
maintenance treatments for an indefinite
period of time following the basic course.

The FDA haslong recognized the use
of chelation therapy for heavy metal toxicity.
However, the most common use of chelation
therapy isfor occlusive vascul ar disease of the
coronary, peripheral and/or cerebral arteries.
There have been a number of reports of im-
provement in critical limb ischemia with
EDTA therapy.**® Some patients with macu-
lar degeneration have had improvements docu-
mented by retinal vascular photographs.®’
EDTA treatment, for these conditions, merits
immediate further study, especially since no
other effective treatments exist. Chelation
therapy might be particularly useful for pa-
tients who have prominent or diffuse vascular
problems, are considered to be poor surgical
candidates, or do not respond to other cardio-
vascular medications.

Excessive iron and copper accelerate
oxidative reactions in the body and increase
vascular complications. EDTA removes un-
healthy accumulations of these metals. There-
fore, EDTA chelation therapy might be effec-
tive in preventing or treating rapid oxidation
of LDL cholesterol,*® ischemia-reperfusionin-
juries,** arrythmias,*>* hypertension in the
presence of low-level lead accumulation,* and
congestive cardiomyopathy due to iron over-
load.® A report also indicates patients with
thalassemia major can benefit from iron che-
lation.*

In addition to reports of improvement
in carotid circulation and reduction in plague
ulceration, EDTA chelates aluminum, a metal
which might have some relationship to

Alzheimer’s disease. Because of this, patients
who have evidence of coexisting cerebrovas-
cular disease and dementia should be consid-
ered for achelation trial. However, if mercury
Is a concern, chelating agents such as DMPS
or DMSA are more appropriate interventions
than EDTA.

EDTA chelation has been used as an
adjunct in treating Parkinson’s disease and
other neurologic disorders. There have been a
few reports of improvement,*” but no clinical
trials have been performed. Autoimmune dis-
eases such asrheumatoid arthritis,*” Wegener's
granulomatosis,®® and scleroderma® have re-
sponded to treatment.

McDonagh and associates published
reports of improvement in muscul oskel etal
problems,* mood disorders,* fatigue,* % and
diabetes mellitus.> Improvements were pos-
tulated to be aresult of enhanced antioxidant
capability, improved function of biochemical
receptor sites, enhanced decal cification of soft
tissues, and improved microcircul ation. Bone
density is reported to improve following the
pulsatile administration of EDTA.>* Patients
with chronic obstructive pulmonary disease
seem to benefit from treatment.> Blumer ob-
served patients could be rapidly detoxified
without suffering withdrawal effects, even if
they were addicted to narcotic medications,
with the use of chelation therapy.* Bjorksten
suggested chelation therapy might be useful
for life extension.®” A report also documents a
90 percent reduction in the incidence of can-
cer over an 18-year follow-up for patientswho
had received chelation treatment to resolve
low-level lead toxicity.*®

Although the use of EDTA to modify
genetic and other risk factors has not been
studied, chelation appearsto be anideal agent
for preventive medicine. This might be
especially so for those with a positive family
history and/or other strong risk factors for
vascular disease. Because of potential
regulatory agency actions against physicians,
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it isprobably prudent to treat the above-listed
conditions with EDTA only if coexisting
vascular disease is present.

Because chelation therapy removes
toxic metal sthrough the kidneys, its use could
theoretically promote damage. Because of this,
EDTA chelation therapy is contraindicated for
individuals with advanced kidney disease.>®
Although the incidence is extremely rare, al-
lergic reactions to EDTA have been reported.
Physicians must be careful with patients who
have significant congestive heart failure, due
to the potential for fluid overload subsequent
to frequent IV administration.

EDTA is a powerful drug that should
be used only by knowledgeable physicians.
Training programs are available through the
American College for Advancement in Medi-
cine (ACAM) and the Great L akes College of
Clinical Medicine. Certification of specialists
in chelation therapy is provided by the Ameri-
can Board of Chelation Therapy (ABCT), fol-
lowing successful completion of oral and writ-
ten examinations and a review of patient
charts. Recertification is required every five
years. ACAM and ABCT have also helped to
establish certification organizationsin several
other countries.

Conclusion

EDTA chelation therapy is used by a
small group of specially trained physiciansin
the treatment of awide variety of chronic de-
generative diseases associated with vascular
problems. Chelation therapy protocol com-
bines intravenous EDTA, nutrition therapies,
and lifestyle changes. It is used as an adjunct
to or as an alternative to bypass surgery and/
or angioplasty. Frequently, cardiovascular and
other medications can be reduced and quality
of lifeimproved by EDTA chelation therapy.
Continued research is needed to fully assess
itsrolein acomprehensiveintegrated approach
to these difficult problems.
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