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1.0 SPECIFIC AIMS
Cauwymtsmo(CAD)nhMMumtmudmbmyammwhhww(sw At
present, standard theraples for CAD include lifeshyle modifications, medical therapies and Invasive
mmmmmmmdamnmwvmdmmdwma
national survey has shown that over ona third of all patisnts also seek out and receive aliemative
including chelation therapy with ethylenediaminetetraacetic acid (EDTA). The Natonal tor for
and Allernative Medicine (NCCAM) and the National Heart, Lung, and Blood Instityte (NHLBI)
have recognized the clinical and public health need for a large-scale lrial of chelation therapy and have issued
a Request for Application. Chelation therapy, aspmcﬁcednmeconwmmlty.mdudoshmdhlohdou
snlioxidant vitamin and mineral supplements. Thus, any clinical benefit of chelation therapy may be due either
to the effect of EDTA chelalion, or high dose supplements, or both. We are proposing a randomized clinical
uidﬁﬂdbmcnelaﬁonmerapyrmcmwnhnzxzbdonaldeslonbhdepumnlywﬂboﬂowd
hswwmhﬁmswﬁmmwmmdwbthmnCdbgefanmaMhmm(AW)
versus placebo solution, andmeeﬁedsofnhfgh-dosoaupplemnmon versus a low dose regimen 10 simply
replace chelation-related losses. TACT has the following Specific Aims
TomnmumorhghdmwppmeMpaﬂmbthADmmommw
To determine i chelation and high-dose supplemants are safe in patients with CAD;
TomnmemmmrnlnmbwcquMdlh
To determine if chelation or high-dose supplemerts in patients with CAD are cost effective;
Tomdmummsmmrablnmmmlmmm.

The primary endpoint of this tri wllbeaoomposlteofallcausemor\amy?nymumhrcton‘%troko
hospitalization for angina tion for congestive heart failure.  This primary endpoint i consistent
with the RFA._ A biinded Ciinical Events Commitiee will adjudicate alt events. TACT will have over 90% power
to detect & 25% reduction, and over 80% power to delect a 20% reduction in_this primary endpoint. Major
mandpoma will include®(1) a combined endpaint of cardiac death, of onfatal myocardial infarction,
2) the individual components of the primary endpoint; (3) coronary revasculdrization; (4)
#hmmwmmoﬂm hepatic, tological function, as s sted by the

quality-of-fife, as suggested by the RFA{6) cost and cost-effectiveness, as suggested

) fow-mediated endothelial function, as suggestsd by the RFA; (8) plasma

o&hdmmmw-oﬁdanlprm assuggestodbyheRFA.aM(Q)olasmqusof
«Wnﬁvcﬂonrwmﬂm.umsbdmmkm

TACT has been designed and will be cond heola tion with the American College for Advancement in
Medicine (ACAM), the worid’s largest and otwniuﬂonofphysluamwhoomplpym
therapy. ACAMMWWM.&WMU practiioners and has deveioped and published a
standerdized multi-component profocol that includes cral anioxidant vitsmins and minerals. The chelation
MNMNMWMIthACTM-MnWmM
with ACAM, based on current clinical practice.

Tmeammemmmthmmmwmd
Gervasio A. Lamas MD:

e CRoical nating mmmcwummmmmm

lndlh.wub ledbyGorvasbleusMD sumam(mms-nalmmm

We propose 10 enroll 1600 patients 50 ysars of age or older with a prior myocardial infarctian. Following

baseline assessments, patients will be randomiy assigned to recelve either the chelation or placebo solution.

Thus., mmmmmmmmmwmmm Ead'oﬂhuoz
mmmmbmmmwm

groups supplements. Thus,
800 patients will receive high-dose supplements, and 2wa-do“m I both therapies:
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i
are effactive, this factorial design will permit the estimaton of the contribution of each 1o the overall effect AN
patients will be followed for clinical events until the end f the trial. The average length of follow up for clinical

events will be 3 years. The inve proposing this trisl befieve that plausible biological of
benefits and published case clinical‘benefits, combined with the lack of date from large-
scale, randomized trials, and utiization of EDTA chelation therapy have led 10 a state of

equipoise’. Specifically, we belleve there is sufficient belief to justify exposing half the patients at random to
this therapy, as well as sufficient doubt to justify withho'ding therapy from the other ha¥f. The major slements
of this proposal for a randomized trial of chelation therapy are akready being used in a pilot tria! for TACT
discussed in section 3.5 and Appendix 6. |

As slated in the RFA, this proposal will “strengthen the knowledge base regarding efficacy and safaty of EDTA
chelation therapy for persons with CAD through the use of rigorous tria! design and valkidatad outcomes
messures™. The results of TACT will provide either a significant positive result or an informative null result
upon which rational dlinical decision-meking and health policy can be based. '

2.0 BACKGROUND AND SIGNIFICANCE . _

2.1 Alternative medicine and chelation therspy in ths United States '
Allemative medicine constitules a large number and wide range of practices. However, a ' definition
would include those theraples that are not taught widely at US medical schools, nor are avalisble at
US hospitais. A carefully performed national survey, and other more restricted local surveys® * 7 gl find the
practice of alternative medicine to be widespread. Eisenberg et al' conducted a random natiorial survey of
1539 aduits and found that 34% reported using at least one alternative therapy in the last year, and a third of
these saw providers for oltemative therapy. These patients had made an average of 19 visits to such
providers within the past year. The astimated cost of these practices in 1990 dolars for the US as ia whole was
$13.7 billion, the majority of which was paid out-of-pocket’. Thus, alternative medical practices dre common,
and constitiste a significant and generally hidden health care cost for patients.

NCCAM estimated that more than 800,000 visits for chelation therapy were made in the U.8. in 1997°. The
estimalod 1-year cost for these visits is about $80 million, which is aimost 3 times the cost of this S-year tris! to
definitively test the benefit to risk and benefit to cost ratios. i

22 Chinical studies: case reports and case series i

The majority of the clinical iterature describing benefits of chelation therapy in patients with CAD or

arterial, non-carotid disease is in the form of case reports and case series®. Cranton® reported that by 1993,
there were over 4600 published case reports and case series supporting polential benefits 'of chelation
therapy. These descriptive studies are useful to formuizie hypotheses and thus raise the possibilily of benefits
of chela 8

EDTA in the treatment of cerebrovascuiar disease. Nnguﬁ,ﬂmanmaub:uﬁddwbsémdm
of efficacy. .

2.3 Chinical studies: randomized trials _ j

There have been 3 interpretable randomized trials of EDTA chelation for patients with atherosclerotic
diseass. The 2 additional very small trials of 9 and 10 patients are not inlerpretable and not reviewed here. A
fourth trial, our Pliot 10 Assess Chelation Therapy (PACT), is currently ongoing and is deseribed in the
Prefiminary Results section and in Appendix 6. ,

The first tial by Guidager ot o™ enrolled 159 patients with stable intermitient claudication for at lesst 12
monihs, and excluded patients with underlying condilions such as renal insufficiency, cardiad disesee, or

diabetes. The treatment regimen consisted of 20 i . WMSbsm.PMdso
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received oral supplements of multivilamins and magnesium. There were no differences in any parameters
studied in the EDTA-trested group compared 10 placebo. :
. [
van Rjj reported the second trial in 1984”. There were 32 patients recruited who had peripheyal vasculasr
disease confirmed by angiography. Diabetics were exciuded, and patients were required o smoking.
The active infusion consisted of 3.0 g of EDTA 0.76g magnesium chioride, and 0.84 g sodium in
normal saline, 1 a total volume of 500 mi. The placebo infusion was 500 mi of normal saline. groups
received parenteral vitamin supplements. There were no significant differences reported in free walking
distance, or total waking distance when the EDTA-treatsd group was compared to the placebo group. At 3
months afler treatment, however, resting ankie-brachial index showed some improvement in the chelation
mhmmmawmmammw.mmmbdm
of e slso was performed in the research subjects, with mixed results. Although there were no differences in
scales reiating 1o general heafth and effect of poor circulation on life activities, chelation patients scored betier
on 2 scales that rated the level of physical aclivity (p<().05 for batween-groups diffarencas) 3 months after
therapy. ' :
most

Wyse and colieagues at the Amaerican Coliege of Cardiology Scientific Sessions pressnted the third and
recent trisl in March of 2001. The Program o Assess Alternative Treatment Strategies to Achleve Cardiac
Health (PATCH) was a 6-month randomized trial that measured exercise capacity in 84 stable angina patients
randomized (o receive either EDTA treaiment or placebo. Patients were eligible to participate in the trial if they
were over the age of 21, had proven CAD, siable anginz pectoris, and > 1 mm ST-segmaent de jon within
2-14 minutes on a gradually ramping treadmill lest. A total of 39 patients were ultimately ra ed (o the
treatment groups, receiving 40 mg/kg up to a maximum of 3 g, or placebo. Both were ad inan v
safine solution over a 3-hour period, 2 times per week over 15 weeks, then once per month for 3 ths, for a
otal of 33 weatments. Al patients were given oral multivitaming. There were no significant differences in
diinical outcomes between the treatment groups. There were no deaths, no Mis, and 9 hospitalizations for
worsening angina (6 in the chelation group and 3 in tho placebo group). Both groups were able to increase
their exercise imes approximately 1 minute, an improvement that the investigators attributed %o placebo or
"raining” effect The investigators concluded that a trial of far larger sample size was necessary to reach any
definitve conclusions. ,

2.4 Blological mechanisms ‘ :
TACT has been designed with the concept that regardiess of which anti-atherosclerotic mechanism of
chelation therapy predominates; a reduction of cliinical events will be the principal index of effectivencss.
However, as suggested by the RFA, the swudy aiso provides an oppartunity to gain insight into mechanism(s).
The original hypothesis underlying the use of chelation therapy was that EDTA would remove calcium from
stheromatous plaques producing favorable eflects®. Unfortunately, there are litle data %o support the

R confirrnatory L
On the basis of emarging knowledge reviewed beiow, we hypothesize that chelation therapy reduces
oxidative stress in the vascular wall leading to improved vascular function, reduced inflammation, and,
as a result, reduced risk for cardiovascular disease events. To investigate this hypothesis and to be
responsive 10 the requirements of the RFA, we will assess vascular function (endothelium-dependsnt and -
vasodilation), markers of oxidation status (8-epi-PGF,, and ascorbic acid), and circulating
markers of inflammation (C-reactive protsin and soluble ICAM-1) in a subset of 400 TACT parlicipants.

~ 241 Vascular Function and Cardiovascular Dissase

The vascular endothelium plays a key role in the regulation of vascular homeostasis by releasing paracrine
faciors that influence vascular tone, blood fluidity, inflammation, and the celfular and matrix composition of the
vesssl wall.® A prototypicat and relevant endothelial product is nitric oxide (NO), which is a vasgdilator and an
inhiblior of platelst aciivity, leukotyte adhesion, and smooth muscle cell proliferation. NO production is
stimulated by several factors including acetyichaline, briadykinin, catecholamines. and most importantly for this
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application, shear stress resulting from increased flow.® 1t is well established that NO-depandent flow-
mediated dilstion can be detacted in the brachial artery using the non-invasive mathodology proposed for the
present study.” * Loss of the biologic aclivity of endothelium-derived NO is important in both the earty™ snd
tater™ stages of atherosclerosis. The cinical relevance of endothellal dysfunction due 1 this abnormaky is
supported by several recent studies demonstrating a fink. between endothelial dysfunction and events. 2 % in
general, the healthy endothelium maintains normal vasculer tone, opposes thrombosis, and prevents entry of
inflammatory oslis into the intimal space. However, when dysfunclional, sndothelial celis cantribute to &
vasospastic, pro-thrombotic, growth promoting, and pro-inflammatory state that is relevant to lesion formation,
hypertrophy, and plaque rupture. . '

Mechenisic studies have linked the dysfunctional endothelial phenotype to increased stress ™
increased production of reactive oxygen species, companents of oxidized LDL, and other as of increased
oxidative siress have all been shown to impair NO bioactivity in conditions relevant 1o atherogcierosis.™ *
Oxidativa stress also is implicated in other aspects of endothelial dysfunction inciuding sdhesion molecule and
PAL1 expression.” There is growing recognition that endothetial dysfunction and inflammatiori are inter-retated
and play a critical role in the pathogenesis of atheroscisrotic events™ *. To explore the effects of the TACT
interventions on these mechanisms, plasma markers of kpid peroxidation (B-ep-PGFy,,), antioxidant status
(ascorbic acid), and inflarmimalkion (C-reaciive protein and soluble ICAM) will be examined befpre and after
A number of interventions proven to reduce cardiovascular risk have been shown to reverse endothelisl
dysfunction. For example, lipid-lowering therapy,® *' 2 ACE inhibitor therapy, “ “’and exsrcise® < “‘sll have
MM.W.WMWMIH&M‘.bmfailedlohmaboneﬁchieﬂodha
randomized trial. % Atthough this exception Rkely reflects the complex effects of estrogen on the vasculature, In
general, inlerventions that improve vascular function aksio tend reduce cardiovascular risk. TACT will seek to
gsin evidence for a similar relation for chelation therapy &ind antioxidant vitamin and mineral supplements.

2.4.2 Effects of chelation therapy on vascular function

Chelation therapy may improve vascutar function by a number of mechanisms. One possibiiity is direct removal
of caicium fom the vascular wall. Studies in animal models, suggest a relationship botween endothalial
function and arterial calcification.! As discussed above, remoaval of calcium from lesions and the vessel wall by
EDTA chelation therapy has been questioned. However, if operative, such an effect would likely result in an
kmérw response 0 both endothelium-dependent and -independent vasodilators, as wik be measured in
TACT. :

mmwmdwismo(muhdmhﬁondmdoxadivomnbnmhaudiuifodandcopper.
Transition metals ions are a well-recognized source of oxidative stress in the vasculature.™ iror is a catalyst
for the formation of the highly reactive hydroxy! radical via the Fenton reaction and simiiar chemistry exists for
copper™. Free copper and ion are also known 10 Induce oxidation of lipids and proteins.® * On the besis of

mwdmmbmmngmmmmwmmummmmmmmomm.
metal jons may aiso have diract sffects that contribule
Table 1. Effect of Chelation Therspy on aherogenesis and vascular dystunction, For example, on

Forearm Eadothelis) Punction. contribules 0 NFxB activation® and 10 the expression of VCAM-1 in
Response 0 ACH endothelial cels.™ Iron also directly binds NO, as evidenced by the

40 pg/min reaction of NC with heme iron in guanyiyl Removing redox

— e (Vmin/d) active iron from athercscierolic lesions would, thus, be expecied 1o
Baseline nizis enhence the bicavallability of NO. Recently, iron chelation with
After EDTA 15236 intravencus deferoxamine was shown 1o improve NO-dependent
After EDTA 19.7+32° ' vasodiaion in the coronary arteries of patients with diabetss

AL . metitus®. Cr, Vita observed a similar effect in patients with
¢ p<0.05 compared to baseline. +5D. sngiographically proven coronary arery disaase (sae Appendix 5)."

000263
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X is important to point out that EDTA is a less effective chelator of iron and copper than defatoxamine
other more specific agents. Fuﬁnnm.tmohdahtoaumhatﬁm.b«dnotcoppw.mm;n:
;odoxoctixo state when bound to EDTA.* importantly, this effect does not occur when there is a molsr excess
of EDTA, " as is tho_uuin plasma foliowing high-dose EDTA infusion. Thus, EDTA chelation therapy to
reducs vascular transition metais clearly has the potentinl to improve vascular function.

One prior study examined the effect of chelstion therapy on endothelial function.® in that M study
(n=8), endothelium-dependent foreann biood flow responses 1o acetyicholine were examined at baseline, afler
10 seasion of chelation therapy with EDTA slone, and after 10 additional sessions with EDTA phus standard
addives (magnesium, thiamine (B,), riboflavin (B,), pyidoxine (By), and vilamin B,;). As shown in Table 1,
there was a trend toward improved endothelium-dependent vasodilation after EDTA alone, and significantly
meonm after the additional course of treatrnent with EDTA plus B vitamins. Although the sample
size was smell, the findings support the central hypothesis of this application. :

in summary, endothelial cell dysfuncion contributes to the pathogenesis of cardiovascular di and.Is
modiled by risk reduction therapies. We hypothesize that chelation therapy and antioxidan vitsmin and
minersl supplements will reduce cardiovascular events tiy reducing oxidative stross and inflammalion, resulting
in an improvement in vascular function. As suggested by the RFA, this mechanistic hypothesis will be ested in
8 subset of the TACT population. '

2.5 Current totality of evidence .
» Biologically plausible mechanisms of benefit of chelation therapy in CAD exist and require further
exploration based on owr current understanding of the pathophysiology of the atherosclerotic plaque.
+ The very large number of published case reports and case series support a hypothesis that EDTA
chelation therapy provides dlinical benefits in athurosclerotic vascular disease. ‘
+ A very small number of trials of very small samgie size have randomized 275 patients in' aggregate, a
number far oo small to reliably detect or exclude the most plausible benefits.

The TACT proposal seeks 10 resolve the current state of equipcise about the clinical value of chelation therapy.

TACT provides a comprshensive responss (o the NCCTAM/NHLBI RFA that calls for the performance of a
definitive trial 0 measure the effect of chelation therapy on clinical and physiological endpoints. -

3.0 PRELIMINARY STUDIES

In this section, we review the vast experience of our muitidisciplinary investigative leadership' at the CCC,
DCC, EQOL, and Vascular Function Core Lab. In addition, we review our 3-year experience In developing
numerous colisborations for a pllot phase and large-scals trial of chelation therapy.

3.1 Experience of the lsadership team at the CCC :
 Gervaslo Lamas MD, the Study Chairman, is Associute Professor of Medicine at the University of Miami
School of Medicine (Mount Sinai), a Board Certified cardiologist, and meets the requirements of the RFA for
Principal Investigator of the trial. Dr. Lamas has extersive experience in the design, conduct, analysis, and
mdulafgemmﬁmndomizodm.ia’gdynulﬁcenter.hmmammmdmwof_ _
cardiac disease, including CAD. Dr. Lamas was the Study Chairman of the Pacemaker Selection in the Elderly
visl, a 36-sie, 407-patent (100% of projected enroliment) randomized tial of pacemaker selection whose
results were published in the New England Joumnal of Medicine *. Dr. Lamas was also Study Chairman of the
Rate Modulsted Pacing and Quality of Life trial, a 3f-site trial comparing DOD and DDDR in 405
patients (>100% of projectad enroliment). Dr, Lamas was also the Study Cheirman of MO , & 100-site,
zoaw(mox.apmmomm)nmwmmummmgmomhmw
VVR versus DDDR. MOST is the largest trial of pacemaker therapy in patients with sinus node dysfunction.
Dr. Lamas serves as Study Co-Chair of the Occluded Artery Trial (OAT), an NHLBI-sponsored tinical trial of
lnts opening of the infarct arlery. OAT has recrulted 400 patients to date. Dr. Lamas also serves as the Study
Chairmen on the Advanced Elements of Pacing Trial (ADEPT), a randomized trial that will assess the quality of
We benefits of several advanced festures In modem cardiac pacemakers. ADEPT has. reridomized 700
pefients oul a projecied 850 patients 1o date. ‘Thus, as required by the RFA, Dr. Lamas has demonstratad
ablily 1o ervoll patients in randomized clinical trials. Furthermore, in all these trials patient atherence snd
compliance has been excelient. Dr. Lamas served for 4 years as a member of the NHLBI Clinicel Trisls
FHB 390/2990 (Rev. OR/01) 264 Continustion Format Pags
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Review Commities, and for an additional year as the Commitiee Chair. Or. Lamas serves as Director of
Cardiovascular Research and Academic Affairs at Mount Sinai Medical Center — Mismi Heart instiule and has
recently recruited Dr. Charles Hennekens as his Associale Ditector. Dr. Lamas is working closely with
Hennokens on a randomized trial of hormones, aspirin, and C-reactive prolein, Dr. Lamas has wored

wih Dr. Lee on MOST and ADEPT, and with Dr. Mark cn OAT and ADEPT. Thus, the investigelive team is
highly experienced in clinical trials, wmymﬂmrmvhmmndemmwmm Finalty
the sams of Senior investigators that Drs. Lamas. Hennekens, Lee, andMamhnvedevoIopodovnmoyun
wlformmenudemofmeEnroningStmma(wilmonpaﬁontsthACT

La

deenﬁveM.dudneatheBnghamdemmHospiw Dr. Hennekens was the Principal investigator of
the landmark Physician's Health Study", and the Pl of the cardiovascular component of the Women's Health
Swdy® . Furthermore, Dr. Hennekens has a long-standing interest in the rigorous evaluation of snt-axident
vilaming and has served as P1 or co-P| of a number o" megabriais of vitamin supplementation tialing over
100,000 patients. Dr. Hennekens serves as Chair of the worldwide Antioxidant Vitamin Trielists Collaboration.
Dr. Hennekens delivered the Linus Pauling Lecture and was the recipient of the 1997 Prevention Award from
ACAM. Dr. Hennekens has served as both a member and Chair of the Clinical Applications and Prevention
vaoryCotmiueebNHLBl.

Martin Dayion MD DO, the trial chelation consuftant, is an Assistant Clinical Profassor at Nova Southeastern

Boerg certification in Chelation Therapy and Clinical Nutrition. Dr. Dayton has clinical experience with over
76.000 cheiation infusions.

Rachel Eideiman MD, wil serve as Tria! Manager for TACT. As required by the RFA, Dr. Eidelman has
experionce direcing an ongoing multi-site clinical trial. Currently, Dr. Eideiman serves as Project Director with
Drs. Lamas and Hennekens of the randomized trial of hormones, aspirin, and C-reactive prolein. This is a
. mulicenter rial fundod by Bayer. Dr. Eideiman has hac experience in training physicians and coordinators in
the prolocol details and in regulatory requirements, and developing enroliment-enhancing siralegies. Dr.
Eideiman received her M.D. from the University of Tuxas Medical Branch at Galveston and dompleted a
residency in intemal Medicine at Yale-New Haven Hospital. She recently concluded a year of ressarch with
Ors. Lamas and Hennekens. She is currently a cardiclogy fellow at Mount Sinal Medical Center & Miami
Heert. Should the grant be awarded, Dr. Eidelman will dafer her clinical training to complete this prdject.

Alan Ackermann DO will serve as Trial Co-Manager. Dr. Ackermann completed Osteopathic Medical School at
Nova Southeasiemn University and Internal Medicine training at Franklin Square Hospitsl Center in Baltimore
(U of Maryland affiiate), and has experience with the ole of Trial Manager in the ongoing pilot trial. In that
role, he has been instrumental in effectively managing anroliment problems, IRB issues at Mount Sinai and at

mddumonpam mhhnruumnhﬁondmlmt-basodmmmmﬂm

MMWWhNMMfwcmmumme Finally, Dr. Acksrmann hiss published

chelation therapy with the Study Chalrman, end has made invaluable contacts in the chelation community.

Thus, Dr. Ackermenn is a valuable resource in general for TACT, and specifically for the Triai Manager Dr.

in the uniikely event that the Trial Manager is unavailable, the Trial Co-Manager will respond

immediately to clinical and protocol questions from clinical sites. In fact, as suggesied in he RFA, if Dr.
Eideiman were unable to continue her role, Dr. Ackermann would assume the role of Trial Manager.

32 Experience of the Principal Investigator at the DCC
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KuryLnPhDhSenbrShkﬁdanmdAssoaabF'mfossordannsﬁmatDukeu " School
Maedicine. Dr.LeeaqdhaMemhnvoacwmhbdexbnﬂvoupoﬁomhcoordha' mullieon::
colisborative clinical triais. Commencing in 1985, Dr. Les and Dr. Robert Califf at Duke the Dala

Coordinating Center for the Thrombolysis and Angioplisty in Myocardial Infarction (TAMI) clinichl
group™ ™ ' Nine mulicenter trisis MMMTtnmmmampwugwmm
beiween 1985 and 1892. Df.uowasmeuochﬁsﬁcaldmdUmTAMlCoorcﬁnaﬂmCenwl The clinical
trialso_xpuieneaofor.LeoamlltnDukempmgnaalyenhmdandoxpandodmroughco'wdlnaﬁngﬂn
large intemational megatrial, GUSTO-I, a four-amm siudy of thrombolytic therapies in which 41,021 acute
myocardial infarction (Ml) patients were envolied from 1,081 hospitals in 15 different countries”? @ M. Patient
envoliment for that trial was completed in February, 1953, e initial resulls were announced in Apeil 1993, and
the first study report appeared in the New England Joutal of Medicine in September 19937, Dr, Les directed
the worid-wide statisticsl and data management functons in GUSTO-l. He aiso provided the statistical
leadership for GUSTO iib, a 12,000 patient trial of anti-thrombin therapy (heparin versus hirudin) in patients
with acute coronary syndromes (conducted during 188496, and for GUSTO IlI, a 15,000 patien{ intemational
triel of retaplase (r-PA) versus accelerated-dose 1-PA in acute myocardial infarction (conducted during 1996-
08). Dr. mm;wmmmnmmwmmc;mrofmmmmmd
electrophysiologic-guided antiarrhythmic therapy in palients with coronary artery disease, iR ventricular

, and nonsustained ventricular tachycardin ™ ™. This study, known as MUSTT (Multicentsr
UnSustained Tachycardia Trial). involved 85 ciinical stes in the United States and Canada and included a
large patient registry as well as a randomized trial. The primary study report from that tria), which Dr. Lee co-
authored, recently appeared in the New England Joumal of Medicine™. Dr. Lee was aiso principal investigator
of the Data Coordinating Center for the 100 site, 2,010 patient, NIH-sponsored pacermnaker mode selection trial
{MOST) designed (o assess the effects of single chamber versus dusi chamber pacing on survival and quality
of Wfe in patients with sinus node dysfunction. Dr. Lamas was the sidy chainman of MOST, and through this
trial, Dr. Lee and Dr. Lamas have established a producive collaborative working relationship. This productive
relationship has been recently reinforoed in the industry-sponsored study ADEPT (Advanced. Elements of
Pacing Trial), a 100-sie trial of quality of life in pacemaker patients in which Dr. Mark leads the assessment of
quality of e and the cost-effectiveness of the therapies being tested. Thus, Drs. Lamas, Lee, and Mark have
a close working relationship that will assure the succussful completion of TACT. Dr. Lee also served four
yoars as 8 member of the NHLBI Clinical Trials Review Committes. In summary, Dr. Lee and his colleagues at
the Duke Clinical Research Inatitute have meny years of accumlated experience in collaborative clinical
research and in coordinating multicenter clinical studies. They are well prepared 1o undertake the coordination
of this large and important clinical trigl.

3.3 Experience of the Principal investigator at the Economics and Quality of Life Coordinating Center
Oanlel B. Mark MD, who wilt be a coliaborator in this project and will serve as director of the Economics and
Qusity of Life Coordinating Center, brings 10 this study & wealth of dinical trisls and clinicel research
experience. Dr. Mark is Professor of Madicine, Duks University School of Medicine, and Director of the
Outcomas Research and Assessment Group In the Duke Clinical Research Instilute. He has participated in
numerous international dlinical trials coordinated at Duke, and has focused on assesasing cost effectiveness
and quaily of Me in these trials. Major muiti-center completed trials in which Dr. Mark has direciagd research on
sconomic and quality of ie endpoints include GUSTO|, GUSTO-IIb, EPIC, EPROG, EPISTENT, IMPACT i,
PURSUIT, SYMPHONY. 2™ SYMPHONY, PARAGON B. Dr Mark is Principal Investigator of NHLBI-funded
resoarch investigating economic and quality of ife outcomes in OAT (with Dr Lamas, see above) SCD-Haft
(with Dr Lee. see above.) Dr Mark is aiso working with Dr Lamas on the ADEPT randomized trial and co-
directs (with Dr Lee) the Coordinating Canter for this trial.  Additional details conceming his extensive clinical
trials experience and Innovative leadership: in economic and quality of fifs siudies are provided in Appendix 4,
the Economics and Quelity of Life Coordinating Center appendix. . ,

3.4 Experience of the Principal Investigator at the Vascular Function Core Lab .

Dr. Vita is Professor of Medicine, Boston University School of Medicine and Direclor of Clinical' Research for
the Department of Medicine, Boston Madical Center. Dr. Vita has 15 years of experience with the clinical
assessment of endothelial function in human subjects and is a racognized expert in this fleld” ™. His research
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program focuses on the relation between oxidative stress. and endothelial dysfunction in atheroscierosis and on
hmmmmdvmmmm.Hehasapamanarmwmmeeﬂuctsoltrmmtab
on vascular function and oxidative stress®'. He is the principal investigator of a Program Project Grant entitted
'VM\inCandGSH:RbleshVaswlarchﬁon‘(POtrlooaas)wﬂnlepallmemdhdM
project of a SCOR on lschemic Heart Disease in Blacks (P50 HL55093). He directs a clinical research unit at
aumummkysmdmnmmswbaomz.mmmmummm
and plasmalurine markers of oxidative stress proposad in this application, Or. Vita is the Principal Investigator
amEMmewmsmm:umwummngsmybw
Chelation Therapy (PACT). Dr. Vita is also a co-nvesticator on RO1 grants entitied “Infiammation: Correiates
wmmrmwnuwnsw‘smwvwrmmmpmmmm
w(&mo).mmemmmahmmmwmm.w.mm
Offspring Cohort of the Framingham Heart Siudy. To date over 3,800 subjects have been studied at
aningham.hTACT.mmappmchwmwdogywﬂbouwbmmaw
examination of vascular function before and during chelation therapy,

3.5 Pliot phase experiences :
Ors. umwmsmWammmmlutmmmmmmtmmmlw
moderate benefits and risks of chelation therapy in cardiovascular disease in a randomized tial of sufficient
size lo demonstrate either a clear positive or informative null result. ,

Accordingly, In early 1999, coltaboration was initiated with a multidisciplinary team of investigators that includes
experts in alternative medicine, specifically chetation therapy as well as cardiology, epidemiology, biostatistics,
pharmaco-econormics, quality of life, and vascular funcion. When an investigator-initiated grant t1g NHLBI was
approved but not funded i mid-2000, a pilot phase was initiatad prior to re-submission. The pliot phase
includes recruitment, treatment, and follow-up of 40 patisnts in a randomized double biind placebo controlied
trisl of chelation therapy in a design very similar to TACT. Randomization and infusion of blinded
chelation/piacebe sokstion has siready starled, so data will be available by early 2002. Additional details of our
plict trial are in Appendix 6.

4.0 RESEARCH DESIGN AND METHODS

4.1 Patient recrultment ;

We propose to randomize 1600 patients with a prior MI who are 50 years or older in a 2X2 factorial, double
blind, placebo-controlied triai of EDTA cheiation therapy and/or high-dose vitamin therapy. We are choosing
patients age 50 or oider lo achieve a more equivalent distribution of men and women for whom CAD is the
leading cause of desth, and in order 1o more closely reflect the ACAM age distribution of patients undergoing
chelation therapy. We are restricling the diagnosis of prior CAD o myocardial infarction because of the
relatively high frequency of recurrent clinical svenis in such patients.

4.2 Patient ssiection - Inclusion criteria (all Inclusion criteria must be present)
1. Men or women age 50 years and older. ,
2. Documented myocardial infarction (MI) over 3 months prior to evaluation; a TACT MI must meet the
following crileria: Mi is defined based on jschemic symploms 230 minutes, and either :
1) cardiac serum marker glevation (CPK 22x uaper limit of normal and CPK-MB elevated above the
upper Imil of the lab normal) or troponin T, or Woponin | at least twice the upper mit of normal
OR
2) electrocardiographic changes. defined as new Q-waves of 20.03 sec and/or 1/3 of QRS complex in
22 related ECG leads
3. Hematocrit 35 o 50%.

4.3 Patient selection - Exclusion criteria (no exclusion criterion may be present)
1. Prior chelation therapy. 4
2. History of allergic reactions 1o EDTA or any olher components of the chelation soluion, Including
heparin. .
3. Coronary or periphesal arterial revascularization procedure performed within the last 6 months.
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Planned revascularization procedure in the 8 months folowing enroliment.

Congestive heart fallure within 6 moniths prior to erroiment, -

Poor or no venous access in the upper extremities

Bessline serum craatinine >2.0.

Bamofphbmcoum«oo.ooo. ‘ !

History of cigaretis smoking within the last 3 months, as chelstion is thought to lose effectiveness in

active smokers due to averwheiming oxidant stress. :

10. ALT or AST > 2.0 times the upper kmit of normal. :

11. Documenied metabolic and/or mineral abnormalies including Witson's disease, hemochromaiosis,
parathyroid disease, vitamin D deficiency. |

12.Womenofcmldbwhgpom\!‘nl(emcbdlobeaverysmalnumbergivenlheage:mgeand
presence of CAD). !

13. Any medical condition induding a curent diagnos's of cancer (axcept non-melanoma skin tancer) that
will limit patient survival over the duration of the trial. [

oENONL

4.4 Screening evaluation ‘ ’
Potontially eligble patients without exclusion criteria will undergo an Initial screening visit in which clinical
ekgibilily wil be confirmed and the trial protocol will be explained in detsail. Patients agreeing 1o participate wil
be asked W0 provide informed consent. Baseline case report data will be obiained at this timhe including
relevant history and use of all conventional and altemative therapies. - Baseline laboratory tests wil be
performed. Baseline information on quality of iife will 2iso be oblained at this time.

4.5 Randomizstion

The day afler the patient visit, the ‘Coordinator will check: iab results for any previously undetected exclusion
criteria. If the patient is st eligible, the Coordinator will telephona the patient to notify him or her of
acceptance inlo TACT and schedule the first infusion. The coordinator will also lelsphone the Duke
Randomization Hotline. After a dialogue with the Interactive Voice Response Sysiem 1o indepsndently verify
efigibility, the patient will be randormly allocated to one ¢f the treatment arms and assigned a study number.
The Centrai Pharmacy will be electronically notifisd of the randomization, and of the schedule: for the first
infusion. Rsndomized patients participating in the Vascular Function Study will have baseline measurements
of endothelial function prior to the first infusion. Details conceming collection, recording, and transmitting data
. are contained in Appendix 3. ’

4.8 Trestment regimen .
Chelation therapy as recormmended by ACAM and practiced in the community includes the uss df high dose
antioxidant vitamin and mineral supplements. The science underlying these supplements is based on the
premise thel vitamins and minerals are depleted during chelation and that reparative processes activated by
cheiation will be retarded by these depletions. Thus, any diinical benefit of chelation therapy may be due sither
10 the effect of EDTA chelation, or high dose supplemeits, or both. -We are proposing & full 2!X 2 factorial
design that wit independently test the effects of the stardard, ACAM-recommended chelation solution versus
piacebo soktion, and the effects of a high-doss supplemsntation, versus a iow dose regimen 10 simply replace
chelation-relaled losses. mummmbnrvmmu?«m.:ﬂmbwmﬁnnm
respected chelation practitioners to provide a safe but intensive course of therapy include
commonly used additives in the infusions. The chelation solution™ * will consist of S00mI of sterlie water with
the following additives: 3 grams of Na2EDTA, 2 grams o’ magnesium chioride, 100 mg of procaine HCL, 2500
units of heparin, 7 grams of ascorbate, 2 mEq KC, 840 ing sodium bicarbonate, 250mg pantothenic scd. The
infusion wilt be administered over 3 hours. ACAM has,, in the past, suggested the addition af 100 mg of
thiamine 1o the chelation solution. However, in consultation with the ACAM Lisison Commitiee, we have boen
advised that in usual present-day practice. thiamine is not administered due lo concerns about sllergic
reactons.

4.7 Pharmacology and toxity of EDTA -
EDTA is a chelating agent with sffinity for divalent and trivalent metals. #ts primary indication is for the

trestment of hypercaicemia, and heavy-metal poisoning. nmnnmwmm.mmam.
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soluble compiex that is excreled by the kidneys. Transient reduction of serum calcium can Be obssrved
following IV infusion of EDTA. 1gm of EDTA can effectively bind approximately 120mg of calcium. Disodium
EDTAinotmhbdlzodhlnbodyorreabwbodbymulbbdu.ThoEDTAmoloqhhmhbody
intact. The half ife of EDTA, in patients with intact renal function is approximatsly 45 minutes. Afler 24 hours,
spproximaely 80% of the EDTA has been eliminated®’. According 1o ACAM's protocol and safety' information,
sbesokde contraindications lo the use of EDTA are severe allergy, renal dysfunction, and’ acute fead
encephalopathy. R toxicitles include renal dysfunction, mucocutaneous lesions, glycosuria and race
slement depletion®? ® & % Fobrﬂonacﬁonscanocwlwtoshounaﬂerinfusion.dmmhﬁunm.
They are manifested by s rapid onset of malaise, fatigue, chills and fever, and may be associated with the
development of severe myaigia, frontal headaches, anorexia and occasional nausea and vorhiting. Other
observed reactions include a histamine-like manifestation of symptoms, including sneezing, nassi

and lacrimation. Al of these above-mentioned reactions are associated with high doses of EDTA, as well as
with a rapid infusion rate. These have been minimized with the approved ACAM protocol of administration that
will be used in TACT. Nonetheless, all reactions will be docurnented on the slectronic data collection forms.

4.8 Expianation of additives
WMWNMGWMmymunmminmﬂ.mmmmmsmm
during chelation. Sodium bicarbonate buffer is aiso added to provide 8 more physiologic pH and reduce any
discomiort from the infusion. Procaine is added to further reduce any local discomfort. Heparin at doses oo
small 1 produce 2 systamic anticoaguiant effect is adced to reduce the risk of local phiebitis. Vitamin C is
befleved o work synergistically with EDTA as an antioxidant, and aids in making the solution isoosmolar.
Pyridoxine is added because EDTA chelates it. Pantothenic acid is added due to its potentisi antioddant
activity.

4.9 Placebo Infusion ‘
The placebo infusion will consist of a 563cc infusion of 0.9N NaCi, and 1.2% dextrose (14 mi of 50% dextrose,
the ascorbate control).

4.10 Viamin and mineral supplementation ‘ '

The current totality of evidence on vitamin and mineral supplementation includes a vast quantity of basic
research and epidemiologic stixiies as well as emerging data from randomized trials. In basic research,
vitamins and minerals have been demonstrated to have a large number of plausible biological mechenisms for
beneft in cardiovascular disease. Further, the majority of epidemiologic studies indicate that individuals who

" sei-select for various viamin and mineral supplements tend to have lowered risk of cardiovascular disease.

The deta fom randomized trials, however, have not generally supported a clearly beneficial effect of various
vitamins and minerals. Further reliable data should emerge over the next few years. ‘

in addition 10 the possible benefits of vitamin and mineral supplementation alone, which requires further testing
in randomized clinical irials, it has also been suggestad that these agents may be necessary to demonsirate a
clear benedt of chelation therapy. Thus, we proposa (o test the independent benefits of thass supplements in
8 2Q faciorial design. if both chelation therapy. as well as vitamin and mineral supplementation therapy, are
beneficial, this design alone will permit the estimation of the contribution of each o the overall effect. It is siso
possible thet vitamin and mineral supplementation will bi beneficial and that the result for chelation therapy wil
be null. ‘Such a resuit would offer a plausible explanation for the positive results of the case stries that are
indepsndent of chelation therapy. ‘ :

Whils most but not all of our ACAM collaborators helieve that vitamin and mineral supplementation is
necessary o demonstrate a benefit of chelation therapy, we retain flexibility about whether they must be ftested
as well 83 their preciss composition.

m:.mmbmﬂisWybbeMMtMmtostofﬂnebemﬁts-mdﬂsksdd\ehﬂmw.
it would be unfortunate if a null result were challenged by chelation practitioners bacause of inadequaie vitamin

and minersl supplementation. Our aslection of the precise contents and dosages of the suppiesmients is basad
on exisnsive discussion with ACAM and reflects diinical dractice. '
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folamvnwaneu15:m.dmrmm50moy.zinc25mg.mppar2m.362§mg.The dose regimen

consensus with the ACAM Liaison Comwmittee (Section 4.27.3) and mkuhghm follo':vlgng to
be taken twice dally: vitamin A (fish fiver oil) 1656.67r1g, vitamin A beta carotene 333.3 2500mg, vitamin D3
200mg, vitamin E succinate 135mg, vitamin C 200mp, vitamin K1 0.01mg, -thiamine mononitate granular
-57mg, niacinamide 25mg, niacin 18.33mg, biotin 0.05mg, pyridoxine 18.33mg, pentothenic acld 88.87mg,
cyanocobalamin 0.017mg, folic acid 0.133mg, calcium citrate 80mg, calcium asoorbate 3mg, lodine 0.025mg,
magnesium 80mg, magnesium 3mg, copper 0.33mg, zinc 3.33mg, potassium 6.5mg, potassium aspartate
10mg, manganese 3.33myg, choline bitartrate 25mg, citius bioflavinoid 18.67mg, chromium 0.033mg, selenium
0.033mg, molybdenum 0.025mg, vanady! sulfate 0.03%mg, boron 0.333mg. and coenzmye Q10 (ublquinone)

-
- d

4.12 Treatment Schedule .
mmumndwmmmm'mmmmAmm,-m
mm”“.mmwmwmmwmmmmm: The clinical
practice recommended by ACAM is based on 30 weekly infusions. The remaeining 10 infusions can then be
mmwm.upbmmrs,bmmcw'mmmwwp-mwemmnum
meintenance infusions. The entire regimen can take up 1o 27.5 months to complete.

4.13 Concomitant surgical and medical theraples
4.13.1 Surgical

months. The rationale for this exclusion criterion is based on the high rate of restencsis and graft occlusion
leading 1o clinical events that would likely be unaffected by chelstion therapy. ' :

4.132 Medical theraples . :

Al medical, snd indeed, all surgical therapies will .be instituied dased on the judgment of the responsibie
clinician, Mwedummmmhbbddngm,Acem.mmﬂbew
encouraged in all patients eligible for these therapies in order ensure that background medical therapy in TACT
is fully consistent with cusrrent svidence and nationa! practice guidelines. Detalled information will be collected

mﬁwmompoﬂfommhgdnndbduﬂcurgmﬂnuplnmmdmunmq

mer—
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4.14 _ Overview of patient monitoring during infusion and folow up |

Infwiss | Infusien [Pieal [ S times yearty st3 | V. Clossont
& istmaive | melntenasce imfusion: | meath intervals: e ;
Randomize | phase Phase (bl-menthly | 28 menthe 28 to
{weskly x | x18) " | meaths | cesseut
Clinlcst + At each At coch infusion + + +
Physical + At cach At aach infusion + + +
;:u- infusion
w + T
ECC + Including | +
during
infusion
" phese
Moniteriag + See b See Jab schodule See b :
Labs sthedule schadule !
Inflemmatery | + i
| markers i
Economics + A6 At 12 monihs Resource use At 2¢
sad QOL monihs months
Ewdetheila) + At logt +
fusctien weskly
infusion
Oxidative + At lat +
stress weekly .

Piease note that patients are contacted 4 times yearly, at I month intomls-atimumt;jrhhph 3
and a clinic visit is made yearly. Thus telephone visits above are 3 times yearly at 3-month intervals.

4.18 infusion visits .
Paﬁenbmmamhlouomm.ﬂneinlﬁalkﬁusionmnbepmeodedbymmluaﬁonﬁsuh
sections 4.4 and 4.5. mwmumw-wmmwmm
emphasis on cardiac symploms and clinical events, inciuding hospitalizations. Vital signs will be measured
before, during, and after the infusion. Abrlofcardiopt*nmuymwilbemoordedatbueﬁmandatme
end of the .infusion. Symptoms occusting during the infusions witl be elicited and .recorded on the CREF.
Scheduled labs will be drawn prior o the beginning of the infusion. Safety labs. consisting of CBC, platelet
counl, creatinine, glucose, and caicium will be drawn at baseline, and 9 additional times during the infusion
regimen; immediately preceding infusions 2, 5, 10, 15, 20, 25, 30, 36, and 40. '

4.16 Routine visits
Folowhgmhmmm.puﬁonhwiﬂhavooonbdwimﬁaecﬂnwuniuﬂcmsyearlyata-monmlrmus.
Tiwee of the contacts will be by telephone. m_mmmupmmbwmwm
mmmwmwMTM,aWMNHLBLWMMDLI.amuCo-
Chairs. One.yeany.mauwwmmm'numatmmmmm-mwu
closeout visit will consist of an interval history designed 1o capture clinical events, An ECG will ba recorded at
baseline and yearly. The routine ECGs will be read al. the dinical site. Alfonso Tolentino MD, who provided
Core ECG services for a 2010-patient NiH-sponsored tial of cardiac pacing, will carry out quality’ control over-
reads at the CCC on all ECGs that show a new M, and on 10% of other ECGs (see Consultants).

WhanoveradlnluloMowanamtﬂlanaMpdmmofmo‘meﬂnhal
mm.mwwmumnvmmmoccmmmaaswnqmum
dats capture systermn. Final, complete clinical data will be entered on the appropriate data coliection form.
Hardcopies of original clinical data will be sent 1o the DCC, including coples of medical and laborstory records
and ECGs for review by the blinded Clinical Events Commitise. in all cases the patient name will be masked
and replaced with the TACT ID number prior to transmission to the DCC. ’
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4.17 EQOL assessments : '
The philosophy of the TACT proposal is to integrate collection of i

mainstream activies of each TACT site. mmimlrmmnmw

be collected on the dinical case report form. Relevart baselne economic and quality of Iffe ‘data will
Mwammmwmtmumwwmmmmmbmm
Folow-upeeormcsunsndhbrwnndiedcarowﬂ!bea»essedatudmWuslonvls&tunﬁl‘mhmsloﬁ
mglmenbmwMﬂ&MMabu;mdmsmeACTdﬁwmm
Follow-up quality of life wil be assessed by telephone at six months, one year and 2 years after o

MumumamﬁveMMMnuudby_mhdmm. Training the coordina in proper
Mmmwmmmkmmsmammm 1o collect
QOL based on our experience. Thus, we have proposed central telephone-based interviews for key follow-
up QOL assessments in TACT (at 8 months, 1 and 2 yeass after erwoliment).

4.18 The Vascular Function Core Lab Evaluations In » 400-patient subset '

The vascular function assessment beging with. automated supine blood pressure measurements 3 1o 5 times
until stable. These measurements are recorded as stated below, and endothellal function assessment follows.
The brachial ultrasound method o assess endothelium-dependent flow-mediated ditation has been extensively
validated™™. A namow gauge blood pressure cuff is positioned on the upper right arm. The sonographer uses
a high resolution uitrasound probe 1o oblain optimal images of the brachial artery 2-15 cm sbove the
antecubital crease and then takes great care not to move the ransducer position throughout the temainder of
the study. The am cuff is inflated for 5 minutes at 200 mmHg (if systolic blood pressure is greater than 150
mmig. the cuft is inflated 50 mmiHg above systolic prassure). Following cuff release, the sonographer records
Doppler flow for 15 seconds and then reverts to 2D made and records images of the brachial artery for an
addional 105 seconds (w 10 2 minutes aftar cuff deflation). After a 10 minute rest period, images of the

% This procedure will be performed at baseline (after randomization and before the first infusion),
at the end of the weskly infusions (week 30), and at the end of all the infusions. In all cases, endothelisl
function will be assessed before the infusion scheduled fce that visit, not immedialtely afler.

4,19 Safety and other laboratory monitoring. : :
in TACT, the DSMB will sssume primary responsibility for assessing the safety of the interventions being
tested. Sincs data are presented to the DSMB only a few times a yoar, we will supplement this aggregated
monitoring  with procedures at each dlinical site 10 evaiuate individual patient ioierance to the treatment
interventions. in the ACAM ciinical sxperience with chelation therapy assessment of safety is conducted prior
10 beginning chelation therapy. et the fifth trestment, and at each fifth infusion thereafier™. In TACT, the
will be enhanced so that a complete safety profile is obtained prior to infusion number 2
indices of kidney, liver. hematologic, and metabolic furction will be monitored to asawre patient
petients whose creatinine doubles from baseline or reaches 2.5 mg/di, whichaver is lower, the
infusion will be held if the patient is in the weekly infusion phase of the trial. Labs will be re-measured
the next infusion being scheduled 2 weeks later. If thers is any upward change in creatinine
reach the threshold for holding an infusion, the Central Pharmacy will adjust downward the EDTA content
the infusion according o ACAM recommendations (based on a standard equation for creatinine cloarance;
Appendix 7). If there is no change In renal function. then the infusions will proceed as planned. 'With
o lver function, ALT, AST, akaline phosphatase or bilirubin > 2 times the upper limit of normal
coniraindication 10 intravenous EDTA. With regards to hematologic abnormalities, end piatelet counts
be monitored. With respect 10 the CBC, hamatocrit, total white cell count and neutrophil count will
monitored. if any of these parameters falls below the lower imit of normal, the site will be nolified: If there

!
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thuetmmmmmmnmpwcmm.orto<60.000.kﬂuslonswilsmop.andme
Phunmcywlﬂmﬂthaparhﬁomsubuquontimmﬁxmatpaﬁem. The site will be notified thet the
count is low. Infusions without heparin will resume aer the plateist count has risen 1o within 20% of the
bassline platelet count, nm.mummwm.aaummmmwur-mmso
mg/dl. shall be deemed a relative contraindicalion to EDTA. Any of the abovementioned kidney, liver
hematologic, or metabolic abnormalities shall be racked as adverse svents and reported o the DSMB.

Schedule of routine monitoring laboratory examinations to be carried out on all patients: shaded cells
represent safety labs.

Screen Inf. Inf. M. if. Inf. Inf. Inf. iInf. Int.  int.
$1 #2 85 810 M5  #20 #25 #30 438 : 840

ronpanel = X
Lipids X
CRPACAM X
Ox. Stress X

420 Primary endpoint

AsauggcsbdbymRFA.mepﬂmuyendpmamuiallsawmnedmmpointthqtinduduan
cause mortality, myocardial infarction, stroke, hospitalizstion for angina and hospitalization for congestive heart
fallure. Al randomized patients will be foliowed until the end of the trial. At each in-person or telephone
contact, all patients wil be asked about any interval hospitalizations; records for these will be obtained and

b ¢
x !
X
X

X
X

|
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8
:
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?
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?
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§
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e Death. in this population, over 90% of deaths will be cardiovascular. Nonetheless, we will ascertain
both CV and non-CV causes of death since it is possible, at least in theory, that certain non-CV deaths
are related lo randomized treatment assignment i.e. heparin-induced thrombocytopenia. For these
reasons, non-CV deaths will be included in the primary endpoint. '

o Nonfatal myocardial infarction; a documented M is defined based on at least 2 of the 3

ecemmdmmmmwmm : new ST-T chenges (ST elevation

T wave inversions >3mm in 22 leads. Because revascularization procedures may result in CPK “leaks”
mmmawmmmm-mwm. This
has been used in another Bl-sponeored trial (OAT -~ Dr. Lamas Co-Chairs) which is how ongoing.
The following level of snzyme elevation is required o confirm Mi within 24 hours sfter a s
mmumwmw«mSTMMwom,w.M(um
above) to meet the primary sndpoint Mi e .
. Post-PTCA/Stent slevation of CPK-MB (o lotal CPK in the asbsence of CPK-MB gban
upper limits of normal and st least 3% of iotal CPK If both CPK and CPK-MB are . and
250% increased over the valus preceding ‘he procedure.

;

1
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2. PostCABG slevation of CPK-MB >5 times normal (or CPK in the absence of CPK-MB), and at
"wmmmmﬁmm“@%m“m. | .

. 83 2 new onset neu deficit, consistent with a vascular. distribution
that is not reversible within 24 hours and which s not due 1o a readity identifable non-vadcular couse
(i.o..mw.M).MmmmeWSde.hW

t | vwilbo

s netic resonance .censbralangiograh.andneurologls
bmccwmhu by the CEC. ey

* Hospitsilzation for congestive heart failure . -
cmmmwmhmummfmmmmmm.mm
m.mmhmdm“mmwunmmmhwmmmmm

° Wutwmhaisdoﬁmduahsplhﬁzaﬁonmmhdbybdmmw
mmmwMSTMd1m-agmh2mwm. Enzyme
ebvm,ummtamnﬂdmddondmtmkmmmmmm. ‘

4.21 Secondary endpoints

4.21.1 Cardiac death, or non-fatal Ml or non-fatal stroke. ‘ ,

This composite secondary endpoint captures serious, iTeversible, ischemic events. Furthermore, these are
events that are less challenging to adjudicate and thus a: reduction in this endpoint by the interventions being
tested would be powerfil evidence of efficacy. '

4.21.2 individual components of the primary endpoint : ‘

For each component of the primary endpoint, we will expiore the directionality, maghitude, as well as statistical
significance of any treatment effects. A priori, we hyputhesize that any overall treatment benefit (or ham)
wouldbenﬂoebdhasimilardincﬁonaﬁtywmagnimdeoﬂheindividualewmdwmm
primary andpoint. Myanaiysisofﬂncqnponentsdmpﬂmrympohlmmmwuw:n
appreciation that he trial will not have adequate statistical power fo test any individusl component of the
primary endpoint.

4.21.3 Coronary revascularization - !
‘We will explore the directionality, magnitude, and statistical significance of rates of percutanecus coronary
m,mmwam.awmmmmaWuqum.

in these analyses, the same caveats apply as mentioned above.
4.21.4 Ssfety of the intsrventions

e Hematology. meoabhumblodcpmmm.hdmbpmd.womboeyhpdfd.bbm
60,000 piaisiets, or a 50% decrease from baseline will be tracked; and the developmerit of either a
mmwmwmwwtommwmuumsw
mﬂmmmwmumm:swdasmumbmmdam

nmmemmnmmmmmdmmmmwhmmoyhavapawpm.'m_occu
DCRIMW:WWW&MWMWMQMMWNW. In TACT,
as suggesied by the RFA, all trial aites wil promptly notify NCCAM and the FDA of adverse events. Dr. Lames
has aiready notified all institutions and investigators participating in TACT about this requiremnent. tn addition,
the Pl of the DCC, Dr. Kerry Lee (or a designee) will have the responsiblity 10 continuously: monitor the
sccumulating dats from TACT and lo report any unusual occurrences immediaisly to the Chair of the DSMB,
the NCCAM Program Officer, and the FDA. ﬂncmirofNDSMBwildoeideMr'u)e-lbrm
immediate meeling or conference call of the entire comimitiee, which includes the NCCAM Prograim Officer, as

300/2500 (Rev. 06/01) Continuation Format Page
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well as whather and how fo inform the Study Chair. n.asoxpectod.u\orobnounusuaw
mdmm.hnhbccwmﬂnwmasmth and NCCAM
Program Officer and the FDA every 3 months. i

4.21.5 Economic and Quality of Life (EQOL) overview ‘

Analyses of quaiity of ife and cost-effectiveness of chelstion therapy is encouraged in the RFA. 'The specic
alms of the quality of life study are: 1)eompaﬁsonofhoam-relabdquaﬁtyofifoformetwommjunmby
intention fo treat and 2) idonlﬁuﬁondfacbnmaddlﬁmtommmm"nmhtmmm
variation in quality of life outcomes. The specific aims of the sconomic study are: 1) measurement and

L}

:

function-physical, role function-emotion, general health, bodily pain, socisl function, psychological
well-being/mental heatth, vitality and heaith transitions. Each scale is scored saparately and is cusiomarily
Mposodbaozo100wde.wailolsoassossphysicalfuncﬁonushgh Activity Status index
(DASH™, a cardiac-specific messwre of functional siatus. In addition, we wik aiso obiain Uwee brief
demstm,meBodDaysawmmom“”qmmmmm
MWWaMaWMMMamssmmdheﬂeddhpa
her ability 1o do activiies. mmdawswmmubemmmmmmmmm
NMMMWNMwMNMYmmnM(NW)WMMMM
daunrdhCanadMCardiovaswbrSOdﬂyClassforangina.mdrwilboncudodonnmm
Report Form and collecied during each follow-up telephone contact. Employment details wil be oblained
using an abbreviated series of questions adapted from the NHLBI Bypass Angioplasty Revascularization
Investigation (BARI) Substudy of Economics and Quality of Life (SEQOL).

|
§

4.21.8 Economic Data/Hospital Billing Data -
Mb‘s(dohﬂed.smmwbdwandUBM)'MCMM@MWMEQOLWWCMM
«mdmmnm(mmolow-upmasmumm.n.n Costlochargs
ratios (RCCs), specifically the Medicare Cost Report Worksheets C and D1t Part 2, will be obtaihed from each
hospital where a TACT baseline or follow-up hospitalization is reported. Additional detalls are provided in
Appendix 4.

4.21.9 Brachial artery flow-mediated endothelial function

mmmmamummmmaymmmmlm.uw
in the RFA. mummmmmm-mumm;muw
examintion in this frial, and has clinical relevance o endpoints. Fww,am;wm

non-invasive methodology prognostic
Appendix 5), MMNIMWmnaMhmnmwmbmw-hm
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4.21.10 Plasma markers of oxidative stress and antl-oxidant protection :

mmmmmemmwmesommummwmwmummt
fun-uondnodveoxygonspodumnpidperoxidaﬁoninmevmm. ‘The measurement of oxidant
stress and anti-oxidant protection is suggested in the RFA. Adhclexanﬁmﬁondwsnbdlpnlsmwould
require access 10 vascular tiasue, which is not feasibie. Most highly specific markers of ipid' and protein
‘oxidation inciuding antibodies against oxidized LDL,*% LDL oxidizabiity (lag phase), 0,0"-dityrosine (a marker of

pretein oxidation),”® and F, isoprostanes (a group of stable products of arachidonic acid oxidation) are

isoprosiane (8-epi-PGF,,). In contrast to the original mass spectroscopic assay for F, isoprostanes, the
avallebility of an ELISA makes farge-scale assessmert of this marker feasible. F isoprostanes have been
shown 10 be a highly specific marker of lipid peroxidation™ and are elevatad in the setting of CA®) risk factors.
hTACT.mwllmmmeMdd\daﬁonmmwon&epi—PG&. ,

42111 Plasma markers of endothellal activation and inflammation :
nmm.mnmmmanmmamnmwhummma
cardiovascular disease events'' as we¥ as in endothelial dysfunction. The endothelium controls vasculer
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pre-specified subgroups in the trial include those defined by age. gender, and race: Finally, the sample size
has been delermined to provide a ressonable level of onfidence of detecting clinically important
effacis even if our projections of event rates and treatment differences prove o be optimistic.

Event rales for the primary composite endpoint and othar clinical ouicomes wera sxamined in a group of 7,002
patients with a history of myocardial infarction enrolled in the Duke Cardiovascular Dissase Datsbase between
1986 and 2000. These patients all underwent cardiac catheterization, but otherwise satisfied all the
Inclusionvexclusion criteria specified for TACT. Based on follow-up of these patients starting ong month afler
their anglography (1o avoid counting early intsrventional procedures based on lreatment decisions' made at the
tme of catheterization), the three-year rate for the nccurence of either death, myocardial infarction, or
rehospitalization for a revascuisrization procedure was 28.4 %. When we aiso include stroke, he j

for heart failure. or hospitalization for angina as outcoris events, the three-year rats increases 0 over 40%.
These data cover 3 14-year span during which therapeutic innovations have improved patient oulcomes.
Further corroboration of the validity of these estimates clerive from the CARE trial, a secondary prevention trist
of cholesterol reduction in post-Mi patients at low risic of subsequent events. due in part to their average
cholesterol levels. Thus, carelul evaluation of both the Duke Cardiovascular Disease Database as well as
%E%pmgnmmmmm&ymmmdmemhprh\arymdpdm'hTAC'l'wll

“, h.'- . . . {

Based on these estimates, a sample size of 1,600 patients has been chosen for TACT 1o providé high power
for assessing dinically important reatment differences in the primary endpoint (see Appentix 1). For
comparing EDTA chelation therapy versus placebo, and high-dose vitamin/mineral supplementaticn versus low
dose, this number of patients will provide >00% powet for delecting a 25% reduction in the inciidencs of the
primery endpoint, and 80% power for detecting a 20% reducion. Furthermore, with this number of patients,
the study will have good power under even more consetvative assumptions about the control group event rate.

Due to the arduous nature of the frial treatment regimen, it is expected that a few patients assigned b0
chelation therapy may not receive the full treatment course of 40 infusions; and a few assigned to piacebo may
seek and rocelve chelation therapy. These numbers are likely 1o be very small in TACT for several reasons.
First, with respect to patients assigned 1o chelation therapy. those who enroll in this trial will be fully aware of
the schedule and number of infusions, and patients uniikely 1o comply will be excluded prior 0 randomization.
. Second, with respect to thoee assigned o placebo, the time course of the infusions in this randorized double-
blind placebo-controlied trial will be 7.5 months in he intensive phase and up lo 20 months for the
maintenance phase. Thus, it seems uniikely that a chelation patient will not comply, and it seems uniikely that
a placebo patient will sesk out and recesive chelation.

The sample size of 1,600 palients is robust to deviations from the assumed design parametsrs, isnd provides
excellent power for detecting 8 risk reduction of 20% in the primary clinical endpoint, an effect that is more
conservative than the assumed 25%. in order lo aliow for stienuation of the beneficial effects due to non-
compliance with therapy or other faclors that would impiact the underlying design assumptions. Further detalls
of the sample size calculations sre presented in Appencix 1.

4222 Swtistical Anatysis :

Statisical analysis wil be performed at the Data Coordinating Cenler at Duke University. the
methodologic approsches and operational detaiis of the dala analysis will be coordinated the study
blostatisticians, the major analyses of the study data will be highly collaborative among the Data Coordinating
Center, the Clinical Coordinating Center, and the 3Steering Committee, involving both staliaticians and
physicians 1o ensure opimal interpretation of the data. Al major treatment comperisons between the
randomized groups in this tial wil be performed according to the principle of “intention-to-treat,” that is,

subjects will be analyzed (and endpoints attributed) according to the treatment arm (o which were
randomized, of compliance o assigned regimen. Statistical comparisons will be per using
two-sided significance tests and 95% confidence intervals. ;
!
__ 000277
PHS 30072000 . OBAO1) Continustion Format Page
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Ashdhﬂoﬂaldem.ﬂupﬁrwymﬁsﬁwnsmsnunuwminvolvoaeomparisonow'oEQ'l‘Ad\daﬁon
wmymmhumbombnm.mdammmdﬁghmwmsmm
with low-dose suppiementation. Thobg-m*test“.%id\isaapoddmodhmpmc“

lnatialofﬁsslzc.mmzntlonbvuy&dytoensunanequaldisMbuﬂondwomﬁcm.
Nonetheless, additional analyses involving covariate’ adjustment for prognostic factors will be performed with
the Cox modael. smummwumupammml.mmmwam
mm«m.wnm.mmmmmm the clinical outcomes of interest.
TuoadhnMWwvealpnhmbaddﬂbndondysesmﬂmngGMomnﬁdwjm. The
wmmmm.mm.Waraloaﬁon(anbﬁorversusmanmior).ﬁmfmmm
M untht study snroliment, hisiory of diabetes, previous revascularization, and ejection fraction, when known,

In addition 1o the primary treetment comparisons indicaled above, a limited number of pre-specified subgroup
mdhpﬂmmmbepedomd.usuggemodinmeRFA. i , treatment
comparisoné will be performed within subgroups defined by age (eiderly (>70) versus younger (< 70) patients);
suhgtwpcdoﬁnodbygendor.mmspodalomphasisonresdtshwomn;subgroupsdehd-bymco.wlh
m&mmmmm;w:mmmﬁmwMlloeaﬁon,ﬁrmﬁomkﬂoxmbw
mmmmmdm.TnmmmbrmmemuMby
umunuo(wmosxmmwmbemmnamoumwfamwummby
the variables listed above. mummmswmbemmwmmmmwn

siatistics. muhmmmwumwwmnmeomcmnmmhdm
mwmmmmm.mcwmmwu4. Ansiyses of the mechanistic

mmmhmqmammmmmmmmmwumwm.

i
Tz’
:'
|

hvo!veoon&umvaﬁabbsmeasmdromdedymm.w
mmmummwmdm“mmmswmh
M(AM&NhWS,Mﬁmmwﬁvmudhvam’c«t

mmwummmmmh(wmnywwmmmmmmb
mmm&wwmaouumnmm\gmm. Group sequential methods based on the
Mdemmmmwwawmmelmua
wubmmmummwbyo'emwmmmum.mwmmm
Lan and DeMets approach!®, Detaiis of the plans for interim analyses are outlined in Appendix 3.

MmmmthFkadMuwmwmdeﬂpaﬁmbmmmmm
criteria but are not snrolled as study participants. This ¢ registry will have the purpose of confirming that
PHS 30072000 (Rev. 06/01) Continustion Format Page
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screening activity is ongoing at clinical units, particularly in those that are undor-porfomhg;andof;doumwng
the proportion of eligible patients that are enrolled. In order to ease the burden of the site coofdinator, the
mgswmnnwmuwmasamwmmummmmwmocc.

4.23 Recruitment strategies
mcccmoccmwuhodﬁmdngtuanwmgpﬂotﬁalofd\ehﬁonvmpy.Conseque \
valuable experience has been gained on recruitment sirategies for patients, Ammypracueorpmdmys
are the most produciive sites for patient recruitment. For the pilot trial, patients have been recruited from
cardiology practices, and general internal medicine clinics. l-lowevor.wohavobunsurpriudbyﬂn”
pubﬁcinbrosthduhﬁon.mbymenumberso{paﬁmuwiﬁngmpamcipahinwd\anardmm. For
W.HWmmaﬁdeabomhplochﬁwammldlnApﬁ!2001,over200hhrosbdpollonh
called the Study Charman’s office. Thus.anadvetﬁsingcamignwilbephmodasmdﬁnmul
recruitment strategy. Thepilotoxperbnoowilbosupplmnbdbyanalogous approaches in the aiternative
mmmﬂtymdorgudanoemdsuwodofACAM.andbydwdopnmtofamﬂchbmtsecﬂonon
thoTACTwobplgo.Aladverﬂﬂrxqwﬂlbereviewedbythaccc,andappfovedbyhlochRB.

nghwnplmﬂﬂbw—upamaudalbmqvnlidnyofMTACTresmts. Thus, a critical part of the
mummmnmemwoemorosurehooordtnabratmdmicalasmlamolnfudonm.
Coordinators will undergo training at study meetings, and through frequent telephone sessions with the CCC
and DCC, ss well #s through the Intermet. Thotnﬁ:sionsitewhorochelauonlsadnmmwwum
of the DCC site visits to clinical units, In addition, prior to final approval to enroll patients, each clinical unit
must specify the diinical as well as the infusion site.

4.23.1 Enroliment of women, minorities, and children ,
TACTwﬂmolammntaﬁvowmhd"nUSpqmlaﬁmwhbhwiuindudoatleaalSO%wmn. 12%
African Americans, 8% Hispanics. 2% Asian Americans, 1% native Americans, and 2% Padific Islanders. Dr.
Lmnshasammofenmﬂngasmdysamp!empmsenhﬁvodtheUSpopuMbnhMOST,anNHLBD—
sponsorodtrhldpammkermodoselecﬂonwhmmuedzowpaﬁentsconsisﬂngof«%mmnand15%
minorities, including 12% African-Americans. Thus, the Study Chainmnhasexperbnoeamdultynaum
@ study cohort representative of the US popu tion.TACTwilnotindudoapoptbﬁmofdllawforsmy.
mmuw.m"mmlmmion.ismomrehd\ildrenbprovideanymnhgum.

4.24 Clinical Units .
mmmwmammmvmmcccmmermmm. and drug
administration efforts in TACT. We estimale that 50 clinical units will be sufficient to enroll 1600

pationts over 36 months. MwﬂlbewCﬁrimlsuusuiecbdbyDr.Viubm&lum
Vascular Funclion study. mmwmmumdonmmmmumwm

paients per site, per month, or over 2000 potentially uligible. patients per year. Furthermore, they have a
representative patient mix with 31.6% minorities of which 16.8% are African-Americans, and 10.6% are
Hispenics. mm-mmmmmmnwaummmammdm
Qualifications by the CCC, DCC, and the NCCAM Program Staff. :

Chinical Investigators’ raining as offered on the NiH website. Such training will be complsted and .
byhcccmbiiﬁabndouﬂmmud\m.,Jgammmﬁmduwcmwm:

PHE 30072500 (Rav. 0601) Mindig Continustioh Fermat Page
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‘a“ Senior lnmﬁg'atof with the above qualifications and commitrnent, in addition to sufficient dlinical volume
recruitment oﬁgbbpaﬂem.mmwmdwlaﬁonhempy.mnnhg‘ is aiready provided twice
mbyAcmmwbomnwmmemuon,ummmmw; ,' '
Hhmlwulgaud«smm“m“mwmdmhﬂmwyammfmm
dmw.!nwshomtm.uwtdmcuniwm:cmhﬁm '

N Practiioner sub-
Investigator.  The chelation practitioner must have format and certification by ACAM in chelation

W.mdmstboappmedforparﬁdpﬂbnth\CTbyheACAMLhison ;
certificate of completion of NiH Clinical Investigator’s Training, available through the NiH web site;
# resssrch coordinator;
abﬁtywdrmbbodwpﬂbnnaswuqﬂhwmbgm;
wmhdmwmmmwnnmmmmmm;

compliance. Forexanple,suchd\nmctedsﬂam'hdudedwwmmminﬁniomammadany
care, and the infrastructure for administering infusions already exisis, such as an chelation
practice. However, prior to final approval of any Clinical Unit, the CCC will review and approve the
characteristics of all infusion sites.

Organizational Units of TACT 425.1 Chinical Coordinating Cent
Nabond i o e The Chinical Center (CCC) and Study Chair's
office Is located at Mount Sinsi Medical Center-Miami Heart
Gavasio Lames MO institte, Miami Beach, FL. Dr. Gervasio Lamas wilt be
o e responsible for the scientific and administrative oversight of
Univeraly o Mt the tial. The CCC functions as a clinical trial center and is
I —+ 2 responsible for all aspects of conducting this trial. including
Paio e || repainsase || wiret®, ] protocol development and amendments, sie recruitment and
e || “ammaten || wetwhedeconte| retention, reguistory ion, prokocol adherence, site

documentation,
raimlmutandludetwphd.hanm.m

a
g
3
2
i
'
Q
]
-
4

units. A Co-Principsl_investigator (Dr. Hennekens), @

Chelation Consultant (Dr. Martin Dayton), a Trial Manager (Dr. Rachel Ekieinan), a Trial Co-Manager (Dr.

rmwr’ pogen AA,uuu-o-mm(Lu_mwuuu ¢ : FormatPeee
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Ackermann), an Administrative Manager (Randel Plant) and Study Staff wil assist Dr. Lamas h&‘)ordmﬁng
TACT. As suggested by the RFA.Dr.meswlls&nitquabdymnpahbmeNm
Officer and to the DSMB. Mumﬂkmamnmnm.mgww,uimﬂh

Dr.LlidsosubMamudAwudeeNon-CompeﬁnnggrmRepathCCAM. He will:also, on an
mm,memondhfonmﬁoanuind.bymcpsy& lfhally.Dr.Lulil.boMa

significanty aﬁoaedmoquamyamwgmyduiddmnawmudmmwmmhﬂynoﬁfym
DEMB, NCCAM, the cokaborating investigators, the
Organization of the TACT appropriate IRBs, the FDA, and other sponsors of the
Clinical Coordinating Center affacted work. In such instances Dr. Lamas will also
ensure that submitted but unpublished abstracts and
manuscripts will be corrected. If the affectsd data have
[ R already been published, Dr. Lamas will submit to
s : NCCAM a re-analysis of the results deleting, the faise or
| et fo‘:mm:hb‘?ﬁmmmmm

' reasons . Dr.
o — M ISl [y re-analyses for publication. Dr. Lamas wi aleo notify all

e . '%,; scientists, research laboratories and other

"""" Loy | towhidmehasmmsaard\muwsawwhbe

or otherwise unrelable data.

4.25.2 Data Coordinating Center |

The Data Coordinating Center (DCC, Dr. Karry Lee) is
responslbbfofﬂ\oreamntallocaﬁomofeﬁgiblepaﬁunls. mb&a\dmwngddmmwm
Clinical Sites and Central Units except economic data, quamymumm.mmhdaumm

.

presentations and publications. 'mocmsausorespomueummmmotmmdm‘
. capture system and the internet-based communications mmmmammmdm

ThoDccwmmumsmbsibmﬁona::wellasdurhghmseothm.

4253 Emmmdmcmmcm ;

hmmummmammommm'm.memm
Maunmmwcmwﬂmmmmwm: 1) obtain baseling economic
qumamaumamummmmmmmaumu
mﬁon:Z)assossdohibdQOLmusnxnmAyeardeyemnMomolrmt;'S)m

mwwmwsmmammmsmyuwum)mummwm-

4.254 Vascular Function Core Laboratory
mmvmmbmnvmwmmu.mmmmumuysmam.
Vila will be responsible for leading the 400-patient mechanistic study to
mm'vuunumdmmmzuepmdam. As such, he will be responsible for
mm,mmwm.mqmmam.mdmmn.w
ransmission of dats to the DCC for fina! analysis,

4265 The Central Pharmacy
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owr Central Pharmacy has a dwdopedﬁnmh’dobgyforbmmebmmw&nm
airesdy received reguiatory approval for TACT from the State of Florida, Our colla xporience
ongoing pliot trial has led 10 development of a team that will: ' boralive & ' with tho

) mmmmmwmutmwofmlm.ommsom

multi-cornponent chelation sokuion, and 32,000 will be placebo; 1000 wil be the
preserve the blind;
dmmﬁioomndswmmdnuum&mhwhoursaﬂmmm;
communicata on a real-time basis (intemet-basec)) with sites, CCC, and DCC:
MdodmmmedonnfﬂyhbcwsunthMQn;
suspend shipment and nolify DCC and CCC when safety labs are not received, or hav

em . ty of have reached

compound and deliver biinded vitarnins and suppiements or their identical placebos;
mmmdmmmcm:t:mbbm .

Trial Trial, Phammacy is mixing and delivering blinded of chelation solulion fo
ical Units. Mmhpﬁommdhb&nhl%mcyinmpﬂmmmmmmmm
and complex number and nature of the procedwies planned for TACT will aiso be conducied in the
highest quality manner. Additional details on the Central Pharmecy are in Appendix 7. :

.

i

these centrsl laboratories, it became clear that as regards fulfifing the needs of a trial of cheiation thevapy,
Quest Diagnostics offered both the highest quality and muost cost-effective services. In TACT, patients will have
routine blood drawing 11 times during the course of the trial. Clinical Units will have blood pickup, and results
will be svaiiable within 24 hours both by fax and internet o the Clinical Unit, and via the intemet 1o the Central
Phemmacy. DCC, and CCC.

¥ained and provided with Intemet Explorer. TACT has unique needs for rapid Intemet-besed cammunication
, sgijusiments in

. Addtionally,
the content of EDTA and heparin in the infusion are based on laboratory studies and must be made prior 10
preparation of the next scheduled infusion. The specific detalls of the algoritms used 10 communicate
reatment assignment to the central pharmacy, shipmert and infusion dates, and dose changes or infusion
cossation ars contained in Appendix 7. ' ‘

427 WMajor Study Committess

4.27.1 The Steering Commitiee C

A Stering Committos will be esisblished 10 serve as the main goveming body of the trial. The Steering
Commitiee will be composed of the NCCAM Program Cfficer. the NHLBI Scientific Adviser, the cooperative
agresment Principal Investigator (Dr. Lamas), the Study Co-Principal investigator (Dr. Honnekegs), the Data
Coordinaing Center Principal investigator (Dr. Lee), the EQOL Principal investigator (Dr. Mark), the Trial
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Manager (Dr. Eideiman), the Trial Co-Manager (Dr. Ackeimann), and up to five trial sile Senior
The initial c«mms.:wm»mmm:euwilbononinabdbym

ak Senior Investigator members will serve 1-year terms. Smior!nvesﬁgmormnmdhpm
Commilies will be selecied based on their scientific expertise and their contributions 1o the trial. Al the first
SbedngConmmum.hRFAmgeshlhaHheChairpersonwllbosobdedbylhpShoﬂr\g
Committes from members other than the P} or NiH staff, While we certainly will comply with this t,
we giso believe that that no one eise connected with this proposal has more and
sxperience as well as expertise in the design, conduct, analysis, and interpretation of randomized , trisis

in the treatment and preveniion of cardlovascular disease than the trial Co-PI, Dr. Hennekens. In fact, as

Wbawmwﬁ.ﬂmmﬁﬁcmwﬂlmanMdbyhmm.mm
Siudy Principat investigator (Dr. Lamas), the Co-Principal Investigator (Dr. Hennekens), the Data Coordinating
Center Principal Investigator (Dr. Lee), the EQOL Principal investigator (Dr. Mark), the Trial Manager (Dr.
Eideiman), the Trial Co-Menager (Dr. Ackermann), Sieering Committee Chair, Senior investigators, the
NMMW.NWWMMM&MMTMMWMWMM.TMM
mhgwmmwmmwmanmamm.TMCWﬂmam
mmduﬂngﬂnﬁﬂﬂmhdﬂushdyandamwymm.mscmmmw
responsibility for finalizing the trial protocol, and approving the design and implementation of all adjunct
m,m&mmmmmmdmdammmwwmwmw
interpreting  study data, reporting study results, and selting guidelines for authorships. Each Steering
mmmm(umm)wmum«mwmminauomsmmm

Commities
mowmcmwhmmsmycm,mnmwmm.uoccw
Investigator, DCC data manager, Trial Manager, Trinl Co-Manager, CCC Chelation Consutant, and the
EQOLPMpdhvaﬁw;msmmwhanMwnbmnacﬂsbmwm
mdmmmwm.mm.m).Memwmwwm
mwmmm.m.mﬂﬂnhmhumemnmwy. Such calls will ensure $mooth day-to-
mmdmmmmbwbmmtmwmwmmsmm.

investigators,
Study Chairman and .
obdodbythoSberlngOormiboablowszuorabrmdsm.mdﬂoubmoﬁyur Thereafter .
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This Committes has as its to keep tha chelation informed

Tm.wbmthAﬂmmamWMMMmuw:::d oﬂlg
trial mmm.uc«mmmumswcrmnhmm and
tradional medicine for the benefit of TACT. The Liakson Commitiee aiready has becy tal in
identifying qualified practitioners who are interested in Infusions in @ double-bilhd placebo-
controlied mannetr, and in developing the TACT treament chelation, and minersl protoool. This
Commities is chaired by Dr. Ron Hoffman, the Presiden: Pro Tem of ACAM and includes Dr. Lamas as well as
other prominent experts in chelation A : L. Terry Chappell MD, Eimer Cranton' MD. Martin
Dayion MD DO, Jeanne Drisko MD (who is also & c¢ from the University of Kansiss), Michael

the President Pio Tem of ACAM is in Appendix 8. !

4.27.8 Data and Safety MonRoring Board
TtnDlnelprdNCCAMwlllagpohtm mmmcc'mam&fetymmmmmwm

4.26.8 Publications, Presentations and Anciliary Studies (PPAS) Committee ,

This Commitiee will review aBl proposals for data analysis, as well as research absiracts, prn:m»s and
menuscripls before submission. The committee will also review proposals for ancillary . This
Committee will be Chaired by Dr. Hennekens, co-Pi of TACT, and will include Dr. Kerry Lee, P bf the DCC,
and Dr. Ron Hoffman, President of ACAM. as well as representatives from NCCAM and NHLBI: A letter of
agresment lo perforn this function is contaned in the Consuitant section of the application.

427 Twneline )

‘AsmdhdthFA.TACTwlloonslstoﬂoutphmsz 1) an initial 6-month phase during which 'the protocol

is finslized (e.9., study procedure and Manual of Operations, data collection manusls and ihiarnet date
mmww.mmgmemammwmmm
m)wwmmmm(msmommam);mm,mwgggdwh
Stwering Commitiss and NCCAM; and new sites are recruited as necessary by the CCC and : 2) @ 38
month recruitment period during which patients are recruited, treated, and followed; 3) 2 12-month period of
inervention and follow-up alone; and 4) a 6-month period of dats analysis and dissemination. o

Month Month Month Month
106 7041 42 10 54 S5t060 |
Site recruitment ' '
Finalize
. -
| Follow-up_
Data analysis and
dissemination
Onn2v4 ‘
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HUMAN SUBJECTS RESEARCH

1.0  Risks to the subjects.

1.1 Human subjects involvement and characteristics.

Prior to any testing, the investigator will introduce himMherself to the patient, explain the trial in detail, give the
patient opportunity to ask questions, and have willing patients sign informed consent to participate in the triai.
After patients have given informed consent, they will be required to give information about their state of health,
answer questions about quality of life, and undergo a physical exam and blood drawing in order to assess
eligibility. Patients that are enrolled in the 10 sites that will be performing endothelial function testing will have
this test parformed. The trial itself requires participation from 2 to 4 years. During this involvement, patients
will receive 40 infusions of chelation solution or placebo, and will take up to 8 vitamin or vitamin placebo pills
daily. Once yearly patients will have an ECG as part of a visit. In addition to the infusion visits, patients will
have blood drawn 11 times during the course of the study. Each blood draw will be for less than 15 mi (1 Tb)
of blood. The 400 patients in the endothelial function study will also have a spot urine test collected 3 times
during the course of the study.

The detailed entry criteria are described in the Sections 4.2 and 4.3. The lotal nrumber of patients to be
recruited will be 1600 in 50 clinical sites in the US, of whom 400 will have additional endothslial function
testing. Participants will be post-M! patients age 50 years or older, with fairly normal renal function {creatinine
>2.0 are excluded), and no heart failure within the last 6 months. Patients with hematologic, metabolic, or
hepatic abnormalities will be excluded. A special effort will be made to recruit minority patients and women, as
described in Section 4.23.1. Children will not be studied, since M! is vanishingly rare in children. We are
choosing patients age 50 or older to achieve a more equivalent distribution of men and women for whom CAD
is the leading cause of death, and in order to more closely reflect the age distribution of patients unhdergoing
chelation therapy. We are restricting the diagnosis of prior CAD to myocardiai infarction because of the
refatively high frequency of recurrent clinical events in such patients.

1.2 Sources of Materials

Hospital records, clinical history, physical exams, blood specimens; urine specimens (in 400 patients) and data

collection forms will be the sources of research material obtained from participating patients. Routine safety

labs drawn 11 times during the trial will be performed for the trial, and wifl be made available to the patients or

their physician upon the patient's request. Studies such as endothelial function testing, and markers of

oxidative stress and inflammation will be obtained solely for the purposes of research and be unavailable to the
research participant. Blood will be obtained from research patients for the measurement of inflammatory

markers and blood and urine for the measurement of oxidative stress.

13  Potential Risks

The potential risks to the patient include risks attendant to the infusion of EDTA. These risks are principally
those related lo renal fallure, hematologic abnormalities, hepatic abnomnalities, and those related to
deficiencies of minerals that are chelated and removed by the EDTA itself. Rarely, hypogtycemia may occur.
Any of the above mentioned kidney, liver, hematologic, or metabolic abnormalities shall be tracked as adverse
events and reported to the DSMB. These safety considerations may lead to our suspending infusions on some
patients; however, based on the clinical experience of ACAM, we expect this number to be very small. Other
risks have to do with local discomfort at the site of the intravenous infusion and the attendant local fisks of
ecchymoses, hematoma formation, phlebilis, and venous sclerosis. Other risks are unknown, both of the
infusion as well as the oral vitamin supplements. Altematives for the patient rejecting initial or subsequent
participation includes counseling regarding accepled and proven secondary prevention strategies. Patients will
be told that rejecting initial or subsequent infusion will not prejudice their care in any way.

20 Adequacy of protaction against risk ;T
21  Recruitment and informed Consent b

Research subjects will be recruited from dlinical cardiology practices, and from responses to investigators’
public appearances or advertisements. Prior to initisting the process of abtaining consent, Sitas will need to
obtain an FWA number for their site, if one is not already present. Furthermore, Sis will certify to the CCC that
NIH Clinical Investigator's training has been completed and provide a certificate number. Following careful
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‘Pharmacy wil omit heparin from subsequent infusions for that patient. The sits will be notified that

Director
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participa hhTACT3mhMMMMMm.MmMﬂWMM' for s
participation in the acute Ml seiting. c«mwmobhimdbythomm&orby-wb-m W
mmdm’mmnﬁwe)umﬂmdhshnyhhmwsmmm.n
well as risks, benefits, and alternative procedures. Patients will sign a consent form that has been by
a local IRB. Whenever possible, non-English-speaking patients wil sign a certified transistion of the consent
form in their native language.

mmwmbmmmmm:tmuwmmmm protocol,
carefully selecting an experiencad infusion site, and presnrving patient confidentiality. indeed, the greatest risk
is from toxicity reisled to an overly vigorous chelation regimen. Wehmspedﬂmnyenhancodmm
regimen so as to enhance patient safety. Thus, there ars extensive procedures in placs to protect againat the
potential risk of chelation therapy. ‘ :

ThemhdmpmwwltpmmhamnwbﬁohodbyAcm.hndeetymtmwmm
mo.tcnmmmn.hmmhmmamommwmmm.mbmmwum.
Hwem.aumsdeﬁnRFAmmdukztyhmmtmwmmam trial. In
hACAMMWwMMMW.ammduMthWh
chelation therapy. at the fifth treatment, and at each fifth infusion thereafier. in TACT, the safety v

be monitored. With respect to the CBC, hematocrit, total white cell count and neutrophil count will be
mw.nwamumumubwmam.mmwumm. Ktherais a
mmmw:mmaummmmmmt.mom.ooo,wusmwmp.wu

the

count is low. Infusions without heparin will resume aiier the piatelet count has risen to withih 20% of the
baseline platelet count. nmbmmmm.ammwmuammso
mg/dL shall be deemed a relative contraindication 10 EDTA. Confidentiakty will be maintained 1o the best of
the ability of the study staff. When case report forms zwre filled out by the local clinical unit and malled 1o the
OCC., patients will be identified by study number, not by name. The same precaution will be true for the blood
and. imaging studies. mmwmuexmcmmw.dm.mmm
staff outside the clinical unit know patient identifying characteristics. However, the EQOL CC will destroy af
identifying material at the end of the study. These efforts will serve to ensurs patient confidentiality. Data wit
umwwmmmmm.Aosuawbe'mmumwwmmeuonmmemmuwh
lhctmdy.wn\omofm:mylndmewlocﬁonomausubeequm_hhﬂﬁaﬁondTACT. The DSMB
eromahindapondent.asltwﬂlbouwbymoNCCAM.

4.0 Potential Benefits of the Proposed Research to the Subjects and Others ‘
Atm.mmmmkwtmmwuwmmmnmmmmwmmmm
clear evidence that it will be beneficial. Wobelhvomuelssumdunbolioﬂomryomoﬂm haif the patients
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¢ we are selecting patients for study that are age 50 or older. This has the corollary benefit of achieving
amoquvMMMondmnmdwmnfwwbanCADisthommmdM;

. mmmmhmmmwmnwuamwMofW.smmwm
mmmmuwwmswcmmawadwmmmmwewummm
ofwomsn.basodonthosmdydnmwsexpmencemewnngampmmaﬁwmwdmn;

. msmeungmaunnmtgoahfuwmmwﬁlbemmmizedatsmdyMWMhmmw
newsletters; '

. mmmmmmwmmmueshmumamghmnydm
patients, such as posters in gynecologists offices, at breast cancer screenings, and church groups, for
example; :

+ the CCC wif review aN study-telated advertising. As part of this review, the CCC il encuurage sites
: mmﬁmmmeamﬂkanhgbmmmmw.

According o ACAM experts, the safely of EDTA chelation during pregnancy is not established. Thersfore, we
will exclude women of chiidbearing potential. Given the age required for entry (50 years or grisater) and the
diagnosis of Mi, we expect the number of women excluded to be extremely small. '

7.0  inclusion of minorities
NHMMMMhthMWme,nuwma
mdnmmundhusmm»mnmmmmmwm-

e we will set goals for each sits and for the stcly as a whoie for minority enroliment. Sites that do not
mmmwuwwumummemmmwwm
dm.wmhmm'camhmoﬂnganmmm;

* shes meeting recruitment goals for minorities will be recognized at shudy meetings ahd in the study
newsletters; ‘

o we wil instruct clinical shles 1o focus recruitment activities in areas with a high derjsity of minority
Mi HLHLDOYS ,'
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¢ the CCC will review all study-reiated advertising. Asmdmm.»ncccwmm
Mmﬁmﬂﬂrrmhmtgodshﬂmﬂﬁesbwwvwmwmmm.

mcccmmatﬂnumshbgmMms,MohMOSTWbeequ or more effective in
TA(‘?_hemollhgasamplompfumtiva’ofun US populstion as a whole, Mrzardmmm :nd

8.0  Subject selection criteria and rationale 5

Puﬂdpmbwlllbepoet-mpaﬁmmmmmwddlu.mmmwwmnwm(aumpzom
excluded), and no heart failure within the last 6 months. Pamwfmwmwogh,mum
mmwmmAmmmwuemmmtmmmymmm.u
duabodinSodbnd.za.tcmldmwilnotbostudmd.smmkvnnishinyymmhmum. Ws are
dmhgpdlontsmSOoroldorbadlbwamequivdemmsMbutbndmmdmanﬁmcw
isﬂ\ebadhgcauseofdeam.andinordarwmadosdymmmeagodistrﬁuﬁmdpaﬂuuwm'
cholwonIhorapy.WeareWmmmofmmmmwhlmmmmudh.
relatively high frequency of recurrent clinical events in such patients. ;

9.0 Exclusion of sex/gender or racialiethnic group
No sex/gender or racialiethnic group will be exciuded frem the trial,

10.0 Enroliment
The proposed dates of enroliment are 9/1/2002 to 8/31/2008.

11.0 Outreach efforts to recruit women and minorities as research patients
The following sleps have been taken and wil be taken to assurs and equal gender representation:

¢ we are selecting patients for study that are age 30 or older. This has the coroliary benefit of achieving
a more equivalent distribution of men and women for whom CAD is the ieading cause of death;

¢ we will set goals for each site and for the study as a whole for envoliment of women. Sites that do not
maeet thesa goals will bs called by the Study Chainnan and advised on how 10 improve thele enroliment
ofwomon,basedmhsundycnaimn‘semmhmdﬁngampmmhﬁnsmwdmn;

. Wmeﬁmmuﬁmtgodsbrwmnwﬂlbemﬁzedatswmudhhsw_

newslettars;

. mmummusmwmmmmammmmmammam‘
M.Mawmgymuomus.atmutmrm.mwwm.fw
expmple; :

e the CCC will review all study-related advertising. As part of this review, the CCC will encourage shes
not meeting their recruitment goais for women 1o target advertising to women-friendly piacements.

The lollowing staps have been taken and will be taken to assure a representative patient sample:

¢+ we will set goals for each site and for the study as a whole for minority enroliment. Sites that do not

meet these goals will be calied by the Study Chainman and advisad on how to improve their enroliment
of minorities, based on the Study Chairman’s experiencs in enroliing a representative sample;

« sites meeting recruitment goals for minorities will be recognized at study meetings and in the study
newsletters; ;

. mwlmmmﬂhsbbaunaummmacﬂvmhmwmammumﬁy
patients. o

¢ the CCC will review all study-related advertising. As part of this review, the CCC will encourage sites
mmmmmwumwwmwmmw.
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12.0 Proposed sampie composition f

American | Aslanv/ Biack, not | Mispanic | White, not | Total
indianv Pacific of Hispanic | (6.5%) of Hispan
Alsskan Isisnder | Origin n
Native (3%) (8%) {81%)
{0.5%)
Females 50% 4 24 72 52 848 800
Males 50% 4 24 72 52 648 800
[ Yol 8 48 144 104 1206 1600

The composition of the study population has been calculated based on the 2000 census. W
mmmkwbemmauegodbasedmommmmammmgumH

13.0 Inclusion of Chikiren :
Children will not be included in the present study. Myocavdialinfarwonduotoathemsd«wcedrmyhoan
disease is vanishingly rare in children, ‘ _

14.0  Data and Safety Monitoring Plan :

TheDhaorofNCCAMwilnppohlanMependentDahandSafelyMonlbﬁngBoard.Mhmmm-
Study Charman, as suggested in the RFA, TheDSMBwiﬂmoetatloastMeoayear.DSMBanmbe
oponodytoduignatodNCCAMstaﬂandoﬂmNMdualswhohavebeenappmvedtohﬁooeussb
unblinded data. TheappﬁcanlswuadhemtomdcomplywimmeunesofawwtyswwbthRFA
Thus, these responsibilities are not repeated here. The IDSMB will serve in an advisory role to NCCAM and to
the Study Chairman. Anymmmndaﬁmsfora«emtbnortemﬁnaﬁonbrpaﬂorllo'm’thlmm
wmmmaumwmmmammamdm. Spedific statistical
mmmumfuwmaMommqwnwmnapﬁmwwmmwmuthm

|

mmmmanﬁdpmeadmm.sunMMamum
conventional fixed sample size estimats. The actual method for this interim monitoring that will be employsd in
Tmrbmmmummnumnmmmbymwommmmmm
number of looks nor the increments between looks muut be pre-specified. Rather, the Lan-DeMets approach

thACT.WMWMWMaMWWWMMM
spproach to group sequential lesting. “Since the number of looks and the increments between looks need not
um.nmmmhmmmwmwmmmm
comparative examinstions of the data in response 1o of the DSMB that may arise during the course
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A

of the trial. ‘Assuming that the DSMB will conduct ils first formal data review In the latter haif of the first year of
recruitment, and then continue those reviews approximately every 6 months thereafter through the patient
recruitment period (3 years) and the follow-up phase (1 year), there will be approximately 7-8 reviews of the
data. With 8 interim analyses approximately equalily spaced in time, the Lan and DeMets “spending function*
that approximates the O'Brien-Fleming stopping boundaries invoives a very stringent alpha level {0.00001) for
declaring significance at the first intefim analysis. At the subsequent interim analyses, the required
significance levels will be somewhat less stringent. The requirements for significance at each inferim analysis,
depending on axactly when the analysis occurs. can be computed with the Lan-DeMets methadology, for
which we have suitable computer software. The final analysis can be undertaken with a significance level of
approximately 0.04, relatively close to the nominal 0.05 isvel.

The anatlytic approach that will be used at the interim analyses for assessing treatment differances will be the
time-to-avent analysis methods described above, except that interpretation of statistical significance associated
with treatment comparisons of the key study endpoin: will be guided using the group sequential stopping
boundaries outlined above. The appropriateness of using the log-rank test (or equivalently the Cax model) in
the group sequential framework has previously been well established. For each of these interim analyses, the
cittical value of the test statistic and the commesponding p-value required for significance in thst particular
analysis will be presented so that significance can be assessed precisely. If significantly large and important
treatment differences are observed at any of the interim analyses, the Data and Safety Monitoring Board may
recommend that randomization of patients be stopped, or that the design and conduct of the trial be

tely modified. Judgment concerning the continuation or termination of the study will involve not onty
the degree of statistical significance observed at the interim analysis, but also the likelihood of achieving
significance should enroliment continue to the originally projected sample size. As an aid in this latter
assessment, the Data Coordinating Center will supplement the group sequential analyses oullined above with
calculations of conditional power based on the method cf stochastic curtailment. This procedure evaluates the
conditional probability that a particular statistical comparison will be significant (or not significant) at the end of
the trisl at the a level used in the design, given the hypcthesized treatment difference and the data obtained to
date. Conditional power for the primary composite clinical endpoint will be computed and provided to the
DSMB as part of the interitn study reports.

The approach to interim monitoring outlined above will be carried out in paraliel for the assessment of both
treatment factors in the study design. Since the primary endpoint is a composite of death and several non-fatal
outcomes, it will also be important to monitor the mortality component of this endpoint as part of the safety

of the trial. Thus mortality rates and assozisted confidence intervals for each arm In the study
design wilt also be monitored at the interim reviews to ensure that the safety of patients enrolled In the trial is
not compromised. A summary of the incidence of other serious adverse events will also be regularly reviewed
by the DSMB. ‘

in TACT, the DSMB will have a particularly valuable roie 10 the Steering Committes and NCCAM ¥ there
emerges any statistically extrermne benefit or harm. The DSMB will need to put any such interim data in proper
perspective. if protocol modifications are warranted, close consultation among the Steering Commities, the
DSMB, and the NCCAM staff will be needed. A separale DSMB charter that outlines in detail the
guidelines for the committes and the protocol for eva'uation of data will be developed prior to the start of
patient randomization and agreed upon in the initial meeting of the DSMB. Minutes of all DSMB meetings will
be prepared by the Data Coordinating Center and promptly distributed to the commities members.

FoaWoWaWal VaY
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