
the study team suggesting a unique benefit from
edetate disodium (2,18). Edetate disodium treatment
reduced the relative risk of the primary endpoint by
41% (HR: 0.59; 95% CI: 0.44 to 0.79; p ¼ 0.0002) over
5 years (Figure 2). The NNT to prevent 1 event over 5
years of follow-up was 6.5. The principal secondary
endpoint, cardiovascular death or recurrent MI or
stroke, occurred in 17% of placebo patients and 11% of
edetate disodium–treated patients, a 40% relative
reduction in risk (HR: 0.60; 95% CI: 0.39 to 0.91;
p ¼ 0.017). There was a 52% relative reduction in the
risk of recurrent MI among patients with diabetes
(HR: 0.48; 95% CI: 0.26 to 0.88; p ¼ 0.015), and a 43%
relative reduction in the risk of death from any cause
in patients with diabetes (HR: 0.57; 95% CI: 0.36 to
0.88; p ¼ 0.011). There was no difference between
groups in control of glucose, as defined by fasting
glycemia, during the course of the initial 30 infusions.

WHAT DOES EDETATE DISODIUM CHELATE?

Although the treatment regimens tested in TACT
were complex, the most reasonable presumption is
that edetate disodium was the primary active thera-
peutic agent responsible for the results. To investi-
gate the chelating effect of edetate disodium, Waters
et al. (19) collected 24-h urines for 2 days before and 2
days after an edetate disodium–based infusion similar
to that used in TACT and analyzed the samples for

various toxic and essential metals. Following the
infusion, the excretion of lead over 2 days increased
by 3,830%, and of cadmium by 514%. A similar
experiment performed by Arenas et al. (20) demon-
strated similar results, but in this case with the
identical TACT solution in TACT-eligible patients.
Compared with baseline, a single infusion increased
lead excretion by 3,887%, and cadmium by 670%.
These findings raise the possibility that edetate diso-
dium mobilizes lead and cadmium from their chronic
tissue storage compartments and facilitates their
excretion. In our review, we focus on cadmium and
lead because those are the metals with the strongest
epidemiological and experimental evidence in sup-
port of a role in cardiovascular disease development.

EVIDENCE SUPPORTING TOXIC METALS

AS AN EMERGING CARDIOVASCULAR

RISK FACTOR

The association of environmental pollutants,
including metals, with cardiovascular disease has
been reviewed elsewhere (21,22). In this review, we
will summarize the evidence for the 2 metals that are
chelated most effectively by edetate disodium and
that have convincing published reports documenting
their cardiovascular toxicity: lead and cadmium,
ranked second and seventh, respectively, as envi-
ronmental chemicals of concern by the Agency for
Toxic Substances and Disease Registry (23).

LEAD SOURCES AND BIOLOGICAL STORAGE. Lead
exposure in the United States markedly increased
from the end of World War II through the mid-1970s,
largely the result of use of tetraethyl lead in gasoline
as an octane booster combined with the increased
number of automobiles in use (24). At the peak of lead
production, the atmospheric release of lead reached
600,000 tons annually (25). Lead exposure then
began to decrease following the elimination of lead in
gasoline for road-driven vehicles by 1980. The
half-life of lead in the body, however, is extremely
long, as lead is not excreted efficiently, and it accu-
mulates in bone. As a result, anyone living in the
United States during the period from 1945 to 1980
accumulated much more lead in his or her body than
has happened at any other time in history. Lead
exposure, moreover, remains ubiquitous through
soil, batteries, toys, house paint, plumbing, and in-
dustrial sources, as well as smoking and secondhand
smoke exposure (26).

Lead measured in whole blood is the major
biomarker of lead exposure, and has a half-life of 35
days. Blood lead accounts for only 1% to 5% of total
body lead burden, however, as most lead in the body

FIGURE 2 Primary Endpoint in Patients With Diabetes
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Kaplan-Meier estimates of the primary composite endpoint: EDTA chelation therapy versus
placebo, subset of patients with diabetes (19). Abbreviations as in Figure 1.
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