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Should chelation therapy be

abandoned?
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“At present, in the face of emerging data, the use of chelation therapy still
remains controversial.”

The year 2013 marks a new era in understand-
ing the clinical importance of low-level xeno-
biotic heavy metal intoxication on human
disease, and the efficacy and safety of ethylene
diamine tetraacetic acid (EDTA) chelation for
atherosclerotic disease. It is, therefore, the sin-
gular worst moment in over 50 years to consider
abandoning this therapy.

At present, in the face of emerging data, the
use of chelation therapy still remains contro-
versial. The US FDA approves chelation therapy
only for the treatment of heavy metal poisoning
and toxicity — such toxicity is defined by levels
higher than those associated with clinical ill-
ness in epidemiological studies. Complementary
and alternative medicine practitioners, however,
utilize chelation therapy for a wide spectrum of
clinical conditions, including cardiovascular dis-
eases. According to the 2009 National Health
Statistic Report, approximately 111,000 adult
Americans received chelation therapy annually
(1]. If an average of ten infusions per patient
were received, the out-of-pocket costs might be

as high as US$200 million. Yet these are likely
bare minimum estimates. The American College
of Advancement in Medicine, the leading orga-
nization of chelating physicians, estimated that
over 500,000 US adults underwent chelation
treatments each year, with 800,000 patient visits
and significantly higher total out-of-pocket costs
(2]. US surveys convincingly demonstrate that, in
spite of the controversy over chelation therapy, or
perhaps because of it, the use of chelation therapy
has increased over the years. There are no clear
data that identify which diagnoses — vascular or
nonvascular — are being treated.

EDTA remains the most commonly utilized
and certainly most controversial chelation agent.
This compound was synthesized in 1935 and
extensively used for lead poisoning after the
second world war. The first report that sug-
gested new potential uses of EDTA chelation
was published in 1955 by Clarke ez a/. [3]. While
studying medical therapies for lead intoxica-
tion, the authors observed that EDTA chelation
improved circulation in patients with known
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peripheral artery disease (PAD). A year later the
same group of authors reported a positive effect
of EDTA chelation therapy in patients with
angina pectoris [4]. Since then multiple studies
demonstrated positive effects of chelation ther-
apy on coronary artery disease (CAD) [5] and
PAD (6]. These reports included relief of angina
and increased exercise capacity in patients with
CAD, and improvement of claudication, healing
of ulcerations and avoidance of amputations in
patients with PAD.

Every single one of these reports of benefit,
however, was fatally flawed by being a case
report, case series or other nonrandomized
observation. Thus, while suggestive, these stud-
ies ultimately led to a null, not negative, estimate
of benefit. Several small, randomized studies of
EDTA chelation were carried out in the 1990s
and early 2000s, but, again, they were flawed.
They were too small to exclude a modest benefit
or harm of chelation therapy. They used surro-
gate end points, and again ultimately led to null
results regarding harm or benefit of EDTA che-
lation in cardiovascular disease. The Cochrane
collaborative [7] and others [8] reviewed the evi-
dence on chelation therapy and came to similar
conclusions — data were simply not interpretable
to determine whether there was benefit or harm
from EDTA chelation.

Nonetheless, plausible mechanisms of ben-
efic for chelation therapy have been proposed,
and epidemiological evidence is supportive. The
best recognized and least controversial effect of
chelation therapy is the removal of toxic heavy
metals from the body. Therefore, if chelation
has efficacy against cardiovascular disease, then
logic would dictate that there be a connection
between xenobiotic heavy metal intoxication
and cardiovascular disease. Such a connection
has been amply demonstrated. Multiple studies
link total body burden or blood levels of dif-
ferent metals with all-cause and cardiovascular
mortality [9-11]. Heavy metals are associated with
hypertension, atherosclerosis and related condi-
tions such as CAD and PAD. Heavy metals have
also been linked to development of idiopathic
dilated cardiomyopathy [12] and different cardiac
conduction abnormalities. Experimental studies
demonstrate that heavy metal-induced injury on
the cellular level occurs mainly due to increased
oxidative stress because metals deplete cellular
antioxidant mechanisms [13]. As a result highly
toxic reactive oxygen species accumulate and

oxidize intra- and extra-cellular structures such
as proteins, lipids and nucleic acids, resulting
in cell membrane damage, DNA damage and
protein dysfunction. Oxidized lipids promote
atherosclerosis via foam cell formation, endo-
thelial proinflammatory, and proapoptotic and
prothrombotic effects.

In addition to the controversy regarding
clinical outcomes of chelation therapy, several
deaths over the last decades were traced to
EDTA infusions. It is important to mention
that there are two forms of EDTA that can be
utilized in a medical practice — calcium-EDTA
and disodium-EDTA. Only calcium-EDTA has
an FDA indication — for lead toxicity. Deaths
reported in children resulted from improper use
of disodium-EDTA [14]. In the adult population,
most of the beneficial effects of chelation therapy
have been associated with the use of disodium-
EDTA. However, other side effects and even
deaths have been reported with the misuse of
this compound. This controversy — leading
to clinical equipoise — was the state of the sci-
ence in 2002, when the US National Center
for Complementary and Alternative Medicine
and the National Heart, Lung and Blood Insti-
tute released a Request for Applications for a
definitive clinical trial of chelation therapy for
coronary disease; the Trial to Assess Chelation
Therapy (TACT) was born [1s].

Interestingly, during the beginning of this
10-year trial heralding the start of a new era of
chelation therapy research, Lin ez a/. demon-
strated that EDTA chelation prevented a time-
dependent fall in glomerular filtration rate, in
patients with chelatable lead. This provided
evidence that low-level lead intoxication was a
reversible cause of chronic kidney disease [16,17].

Our team led the first randomized double-
blind placebo-controlled multicenter clinical
trial, TACT, to investigate the safety and effec-
tiveness of EDTA chelation therapy in individu-
als with coronary artery disease [18]. This trial
enrolled 1708 participants in 134 sites in the
USA and Canada who were at least 50 years of
age, had sustained a prior myocardial infarction,
and had a blood creatinine level of 2.0 mg/dl
(176.8 pmol/l). Participants were randomly
assigned to chelation (839) or placebo (869), and
received a total of 55,222 infusions. They were
followed for a median of 55 months. The pri-
mary end point was time to the first occurrence
of death from any cause, myocardial infarction,
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stroke, coronary revascularization, or hospital-
ization for angina. The trial met the prespeci-
fied significance boundary (hazard ratio: 0.82;
95% CI: 0.69-0.99; p = 0.035). Each of the
components of the primary end point demon-
strated a point estimate of <1.0 with chelation
therapy. Although not individually significant,
in aggregate, as described above, they were.
Analyses of predefined subgroups demonstrated
that diabetics and patients with anterior myo-
cardial infarctions had a significant interaction
with study treatment and much greater thera-
peutic benefit. We are currently analyzing these
findings in detail. Careful safety analyses were
performed. Within the safety net of the clinical
trial, EDTA chelation was absolutely safe.
Thus, the first large-scale trial of chelation
therapy for atherosclerotic coronary disease
was positive for efficacy, and demonstrated
safety. Additional analyses and publications of
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subgroups, interaction with oral vitamins, and
effect on renal function are in progress and
advanced. Extending these findings to peripheral
artery disease and developing a deeper under-
standing of mechanisms is critical. The evidence
base, therefore, supports our contention that it
would be deeply misguided to abandon chelation
therapy in 2013.

The National Heart, Lung, and Blood Institute (NHLBI)
and the National Center for Complementary and Alterna-
tive Medicine (NCCAM) provided funding and oversight
Jor the TACT study. The authors have no other relevant
affiliations or financial involvement with any organization
or entity with a financial interest in or financial conflict

with the subject matter or materials discussed in the

manuscript apart from those disclosed.

No writing assistance was utilized in the production of

this manuscript.

7  Dans AL, Tan FN, Villarruz-Sulit EC. compared with secondary cardiac
Chelation therapy for atherosclerotic dysfunction. /. Am. Coll. Cardiol. 33(6),

1 Nahin RL, Barnes PM, Stussman BJ, Bloom cardiovascular disease. Cochrane Database 1578-1583 (1999).

B. Costs of complementary and alternative Syst. Rev. 4, CD002785 (2002). 15 Flora SJ, Mittal M, Mehta A. Heavy metal
medicine (CAM) and fr'equency of visits to 8  Lamas GA, Ackermann A. Clinical evaluation induced oxidative stress & its possible reversal
CAM practitioners: United States, 2007. Natl of chelation therapy: is there any wheat by chelation therapy. Indian J. Med. Res.
Health Stat. Report. 18, 1-14 (2009). amidst the chaff? Am. Heart J. 140, 4-5 128(4), 501-523 (2008).

2 C.}rier MT’ Meyers .DG' So much writing, so (2000). 14 Baxter AJ, Krenzelok EP. Pediatric fatality
lfttle science: a review ij 37 years D.f 9 Weisskopf MG, Jain N, Nie H ez al. A secondary to EDTA chelation. Clin. Toxicol.
ll}ieratur(;lon e‘;}:ate SOdIZm ch(zlatzon prospective study of bone lead concentration 46(10), 1083-1084 (2008).
therapy. Ann. Pharmacother. 27(12), .

1504517509 (1993) al?d death from all czf.uses, cardiovascular 15 Lamas GA, Goertz C, Boineau R ez al. Design
: diseases, and cancer in the Department of of the Trial to Assess Chelation Therapy

3 Clarke NE, Clarke CN, Mosher RE. The Veterans Affairs Normative Aging study. (TACT). Am. Heart . 163(1), 7-12 (2012).
in vivo dissolution of metastatic calcium; an Circulation 120(12), 1056-1064 (2009). . .
approach to atherosclerosis. Am. J. Med. Sci. 10 Menke A. M P B V. Silbergeld 16 Lin]JL, Lin-Tan DT, Hsu KH, Yu CC.
229(2), 142-149 (1955). cnke AA, Muntner 1, batuman v, otiberge Environmental lead exposure and progression

’ EK, Guallar E. Blood lead below 0.48 of chronic renal diseases in patients without

4 Clarke NE, Clarke CN, Mosher RE. micromol/l (10 microg/dl) and mortality diabetes. N. Engl. J. Med. 348(4), 277-286
Treatment of angina pectoris with disodium among US adults. Circulation 114(13), (2003).
ethylene diamine tetraacetic acid. Am. J. Med. 1388-1394 (2006). . . .

Sci. 232(6), 654—666 (1956) ) 17 LinJL, Lin-Tan DT, Li Y], Chen KH, Huang
' ’ ) 11 Agarwal §, Zaman T, Tuzeu EM, Kapadia, YL. Low-level environmental exposure to lead

5 Olszewer E, Carter JP. EDTA chelation SR. Heavy metals and cardiovascular disecase: and progressive chronic kidney diseases. Ar.
therapy in chronic degenerative disease. Med. results from the National Health and J. Med. 119(8), 707.e1—e9 (2006).

Hypotheses 27(1), 41-49 (1988). Nutrition Examination Survey (NHANES) .
i 1999-20. Angiology 62(5), 422-429 (2011) 18 Lamas GA, Goertz C, Boineau R et a/. Effect

6 Hancke C, Flydlie K. Benefits of EDTA ’ ’ ' of disodium EDTA chelation regimen on
chelation therapy in arteriosclerosis: a 12 Frustaci A, Magnavita N, Chimenti C ¢t al. cardiovascular events in patients with previous
retrospective study of 470 patients. /. Advance. Marked elevation of myocardial trace myocardial infarction: the TACT randomized
Med. 6(3), 161-171 (1993). elements in idiopathic dilated cardiomyopathy trial. JAMA 309(12), 1241-1250 (2013).

fsg future science group www.futuremedicine.com 553



