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Toxic metals have been associated with cardiovascular mortality and 
morbidity (1). The Trial to Assess Chelation Therapy (TACT) reported 
that treatment with an edetate disodium-based infusion reduced 
cardiac events in post-MI patients (2-5).  We hypothesized enhanced 
excretion of toxic metals epidemiologically linked to cardiovascular 
disease as a possible mechanism. 

METHODS 
Twenty four patients (post-MI, age >50 years, creatinine ≤ 2.0 mg/dL) 
were included. Urinary concentrations of 20 toxic metals normalized to 
urinary creatinine excretion were measured at baseline, for 6 hours 
following a placebo infusion of 500 mL normal saline and 1.2% 
dextrose, and for 6 hours following a 3 gram edetate disodium-based 
infusion as used in TACT (2). 

 

RESULTS 

Edetate disodium-based infusion markedly increased excretion of 
lead and cadmium, two toxic metals with established epidemiologic 
evidence and mechanisms linking them to coronary and vascular 
events. Metal burden may be an under-recognized and modifiable 
risk factor for atherosclerotic disease. 

CONCLUSIONS 

RESULTS 
Mean age was 65 years (Range 51 to 81 years). All patients were male. 
60% had history of diabetes mellitus and 65% were former smokers. 
Serum creatinine was 0.97±0.31 mg/dl. Toxic metals were very 
prevalent in the spontaneous urine of post MI patients (Table 1). After 
placebo infusion there was only a mild increase in Cesium excretion 
with not significant changes in total urinary metal excretion (1.40 vs. 
1.42 mg/g creatinine; 1.6% increase; P=0.2). After edetate treatment, 
total urinary metal excretion increased by 60% (1.40 mg/g vs. 2.25 
mg/g creatinine; P<0.0001). Edetate effect was particularly large for Pb 
(3,887% increase) and Cd (670% increase)(Figure 1). There was also a 
moderate increase in Ni (157% increase), Al (246% increase) and Tl 
(50%) (Figure 2). Gd appeared in the urine of patients who had a 
contrast MRI in the past.  
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Figure 1. Effect of placebo  or  edetate disodium on urinary lead (1A) and 
cadmium (1B) excretion* (n=24). 

Table 1. Geometric means (95% CI) of urinary metal excretion (µg/g creatinine) in 
spontaneous urine collections (Baseline) or after placebo or edetate  disodium (EDTA-
Na2) infusions in patients with history of myocardial infarction (n=24).  1A. 
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% change P <0.001 
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*Lines represent individual patient data points. Bar graphs are mean ± SD of % change from 
baseline. 
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Figure 2. Average % change from baseline urinary metal excretion after edetate 
disodium therapy (Excluding Pb, Cd and Gd; n=24). *P<0.05 
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<DL: Below detection limit. Significant changes from baseline are underlined. Superscript letters 
indicate P-values for comparisons vs. Baseline: aP<0.05; bP<0.001; cP<0.0001 (Paired t-test). 
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Metal Baseline urine Placebo EDTA-Na2
Aluminum (Al) 3.71(2.35-5.87) 4.23(2.95-6.06) 7.51(5.87-9.6)a

Antimony (Sb) 0.06(0.05-0.07) 0.07(0.06-0.09) 0.06(0.05-0.07)
Arsenic (As) 21(12.8-34.3) 23(13.89-38.12) 16.5(9.7-28.3)
Barium (Ba) 0.85(0.54-1.34) 0.79(0.50-1.26) 0.61(0.35-1.06)
Beryllium (Be) <DL <DL <DL
Bismuth (Bi) 0.14(0.06-0.32) 0.16(0.07-0.36) 0.15(0.07-0.32)
Cadmiun (Cd) 0.39(0.31-0.50) 0.38(0.30-0.47) 2.32(1.54-3.48)c

Cesium (Cs) 4.61(3.19-6.66) 6.12(4.82-7.75)a 5.64(4.59-6.94)
Gadolinium (Gd) 0.05(0.04-0.07) 0.06(0.04-0.08) 0.47(0.16-1.41)b

Lead (Pb) 0.44(0.32-0.62) 0.47(0.33-0.66) 13.1(7.5-22.6)c

Mercury (Hg) 0.44(0.23-0.82) 0.57(0.40-0.80) 0.54(0.38-.77)
Nickel (Ni) 3.71(2.92-4.70) 3.04(2.15-4.31) 7.33(5.62-9.56)c

Palladium (Pd) <DL <DL <DL
Platinum (Pt) <DL 0.08(0.04-0.14) 0.05(0.05-0.06)
Tellurium (Te) <DL <DL <DL
Thallium (Tl) 0.15(0.12-0.19) 0.16(0.13-0.21) 0.19(0.15-0.24)a

Thorium (Th) <DL <DL 0.02(0.02-0.02)
Tin (Sn) 0.64(0.44-0.95) 0.61(0.41-0.92) 0.75(0.48-1.18)
Tungsten (W) 0.06(0.05-0.09) 0.07(0.05-0.09) 0.06(0.04-0.08)
Uranium (U) <DL 0.04(0.03-0.04) <DL

IAA: None; ANA: None;  GAL: OWNERSHIP INTEREST/PARTNERSHIP/PRINCIPAL-  
Guided Delivery Systems, Inc 
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