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1. PURPQSE AND RATIONALE

1.1. introduction

The adverse effects of exposure to high !eveis of lead have been known for hundreds of years.
Only recently, however, have the effects of relatively low level exposures to lead on development.
blood pressure leveis, and other heaith endpoints been recognized. Epidemiclogic studies’ ? have. for
exampie, reported deficits of three to seven intelligence quotient (IQ) points per 10 micrograms per
deciliter (ug/dL) increase in average blood lead concentration in cognitive test scores of expcsed
children tested at ages four to eleven. Primate and human neurodevelopmental research has provided
evidence that attention, learning, short-term memory, and exe'utwe function may be the selectively
deficient domains of cognition that underlie these 1Q ditferences.’ The Clean Air Science Advisory
Committee of the Environmental Protection Agency* has recommended 10 wg/dL as the maximum safe
blocd lead concentration for an indivigual child. The U.S. Centers for Disease Control and Prevention®
has aiso recommended 10 ug/dL as the blood lead level of concemn; vaiues above this level trigger a
senes of actions including monitering of exposed children, steps to prevent further exposure, ang

assessment of the utility of treatment.

Children living in inner cities in the United States. along with those living in cider hemes with
leaced paint, are at highest risk of exposure to lead. The U.S. Agency for Toxic Substances and
Disease Registry? estimates from 1984 census data that over 12 million children are at risk from
leaged paint alone. Unfortunately, little is currently known about the developmental effects of
treatment of chiidren with eievated blood lead concentrations. Lead chelation with a variety of agents
is known to reduce blood lead concentrations acutely, but the concentration may rebound to as much
as 70% of its baseline value within weeks (0 months after treatment, often requiring repeated courses
of treatment. Strategies for treating children with efevated biood lead concentrations and for assessing
the developmental effects of those treatments are urgently needed. The Treatment of Lead-Exposed
Children (TLC) Trial has been designed to assess the effects of lead chelation with succimer in
children aged 12 tc 32 months at the beginning of treatment as measured by developmental siatus

three years after the initiation of treatment.
12 Study Objectives

1.2.1. Primary Objective

To compare the effects of lead chelation with the drug succimer and placebo therapy on
developmental status, as measured by full-scale deviation |Q score measured using the Wecnsler

Preschacl and Primary Scales of Inteiligence — Revised (WPPSI-R), three years after initiation of
treatment of children initially aged 12 to 32 months with baseiine biood lead concentrations between 20

and 44 ug/dL. Residential lead ciean-up and nutritional suppiementation with multivitamins and
minerais will be provided to ail study children, irespective of treatment group.

1.22. Secondary Objectives

To svaiuate the effect of chelation on other measures of developmental status, including the
vertal and performancs scalas of the WPPSI-R, the Child Deveiopment Inventory, Conners’ Parent
Rating Scale, the Woodcock-Johnson Memory for Names, the Stanford-Binet Bead Memory,
Kaufman's Magic Window, Diamond’s Madified Stroop Task, and the Tower of Hanoi.

To compare the effects of lead chelation and placebo therapy on change in height, weight, and
head circumference during the three-year pericd of treatment and fallow-up.
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To compare the sffects of lead chelation and placebo therapy on change in systolic and
diastolic blocd pressure levels during the three-year penod of treatment and follow-up.

2. OVERVIEW OF THE TLC TRIAL

2.1.  Study Design

The TLC Trial is designed to compare the effect of lead chelation with succimer to placebo
therapy in boys and girls who are between 12 and 32 months of age and have blocod lead
concentrations (Pb8) from 20 to 44 wg/dL at enroliment in the trial. Children who are referred to TLC-
affiliated Clinical Centers with elevated blood lead concentrations will be enrciled in a screening and
home evaiuation program that includes a minimum of two clinic visits and one home visit. During the
screening penad. the bicod lead levels of referred children will be remeasured by the TLC's central
laboratery at the Centers for Disease Control and Prevention (CDC), other eligibility criteria will be
checked, and their homes will be visited to determine whether they are amenable to environmental
clean-up. Children whose biocd lead is confirmed to be in the range of 20 to 44 ug/dL by the CDC
laboratery and whose home environments meet TLC criteria will be eligible for enroliment in the
randomized trial. Upon receipt of informed consent from a parent or legal guardian, eligible children
will be randomized to cheiation therapy with succimer or placebo. The tnal will be conducted as a
double-blind, placebo-controiled triai and will enroll both boys and girls equally as mandated by the NiH
Revitalization Act. TLC participants will be enroiled without regard to race, but it is expected that the
majority will be of African-American descant. Except for the Newark site, where many of the study
participants will be Hispanic, enrciiment of inguistic minorities will not be possible due to small or nan-
existent populations at each clinic and due to language capabilities of TLC staff.

Children enrolled in the succimer group will receive one to three rounds of chelation therapy as
described subsequently. Blood lead leveis will be measured two weeks after the completion of each
round of chelation and reported to the Data Coordinating Center. If a child has been randomized to
the succimer group and this blood lead measurement is greater than or equal to 15 ug/dL, the Clinical
Center will be directed to schedule an additionai round of succimer treatment. At most three rounds of
treatment will be given. To preserve the double blind, the Data Coordinating Canter will direct the
Clinical Centers to scheduie an equal number of rounds of retreatment in the placebo group. Clinical
Centers will not have access to bicod lead measursments during the treatment period except under
special circumstances as described beiow. The two treatment groups will recesive identical vitamin and
mineral supplementation and a common lead dust management program which may be suppiemented
by various Clinical Centers within limitations of budget Enroiled children will be followed for at least
three years, with periodic assessment of their deveiopmental status. The test of the trial's primary
hypothesis will be based on developmental status as measured by the Wechsier Preschool and
Primary Scale of inteligence three years after enroliment. A number of additional measures of
deveiopmental status will aiso be considered, particularly measures of leaming, short-term memory,
attention, and executive function.

' 22.  Administration

The TLC Trial is sponsored by the National Institute of Environmental Heaith Sciences (NIEHS)
with support from the Office of Research on Minority Heaith of the National Institutes of Heaith (ORMH,
NiM). The Trial will be conducted at four Clinical Centers: the Children’s Hospital of Philadeiphia
(Philadeiphia PA); the Kennedy Krieger Institute, in association with the Johns Hopkins University and
the University of Maryland (Baitimore MD); the University of Cincinnati (Cincinnati OH) in conjunction
with Columbus Children's Hospital (Columbus OH); and the University of Medicine and Dentistry of
New Jarsey (Newark NJ). These sites were seiected on the basis of technical merit and cost from an
cpen, mationwide ccmpetition. They serve inner city communities that are primarily African-American
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and reflect well the national distribution of lead poisoning. The Harvard School of Public Heaith (Boston
MA) will serve as the Data Coordinating Center, the Centers for Disease Control and Prevention (CDC.
Atlanta GA), through its Nutntional Biccnemistry Branch, will serve under an intra-agency Agreement
as the Central Laboratory for the Trial. and the Public Heaith Service Supply Service Center (Perry
Point MD) will serve under an intra-agency Agreement as the Drug Distnbution Center.

Central policy for the Trial will be set by a Steering Committee composed of one representative
from each of the above-mentioned organizations and the Project Officer (from NIEHS) who will serve
ex officio, making a total of seven members. Each regular representative will have one vote. The
NIEHS Project Officer will vote to rescive ties. The Committee will elect its own Chair. The Steering
Ccmmittee will be ultimately responsible for the Trial protocol and manual of operations. 1t will raview
and approve all requests to undertake ancillary studies that involve TLC subjects or TLC data as well
as all proposals for publications and presentations based on TLC subjects or TLC data. The power 10
control the budget of the Trial and of the individuai contracts rests with NIEHS under the usual federal

laws and regulations.

NIEHS has appointed a Data and Safety Manitoring Committee which will be advisory to the
Institute. The Committee is composed of the following seven memoers:

Stephen Gehibach, Amherst, MA (Chair)
Carol Angle, Omaha. NE

John Faison, Philadeiphia, PA
Bernadette Gray-Little, Chapel Hill, NC
Sherman James, Ann Arbor, MI

Lemuel Moyé, Housten, TX

Herbert Nesdleman, Pittsburgh, PA

Membership was determined by the NIEHS and was limited {0 pecple without appointments at the
Universities involved in implementing the Trial. Meetings of the Data and Safety Monitoring Committee
will be arranged by the Data Coordinating Center. The Project Officer, the Principal Investigator from
the Data Coordinating Center, and the Chair of the Steering Committee will commonly attend all or
parts of these mestings, but the Data and Safety Monitoring Committee shall have the prerogative of
working in executive session without these other individuals. The Data and Safety Monitering
Committee wiil raview and approve the Trial protocol and will monitor the accurmuiating data and
progress of the Trial at least annually. It is anticipated that ordinary recommandations from the Data
anc Safety Monitonng Committes will be made to the Project Officer, but unusually important findings
or opinions of the Committee can be forwarded, at the Committee's discration, to the Director of

NIEHS or to other officials.

A Planning Committee composed of the Steering Committee members and other professional
personnel at the various sites will meet as necessary and will be responsible, with assistance from the
Data Coordinating Center staff, for writing the Trial protocol and for deveioping a manual of operations
for the Trial. The pianning committee wiil assist with arrangements for the comparable and coordinated
implementation of the protocol at the various sites. Meetings of the entire or of partial membership of
the Planning Committes may be called by the Steering Committee or by the Project Officer in
consuitation with the Principal investigator from the Data Coordinating Center and the Chair of the
Steering Committee. The Chair of the Stesring Committee will aiso chair the Planning Committee.
The protocol and manual of operations developed by the planning committee will be subject to
amendment and approval by the Steering Committee and to approval by the Data and Safety

Monitoring Committee.

The work of the Planning Committee will be facilitated by subcommittees with expertise in the
several areas related to the Triai. These subcommittees may be established, altered, or abolished as
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necessary by the Planning Committee. Their membership and responsibilities are subject to review by
the Steering Committee. Subcommittees established at the outset of the Triai are: Clinical Issues.
Psychometrics, Environmental Issues, Screening and Eligibility, Treatment and Toxicity Monitoring,

Community Relations, and Drug Management.

See Appendix 1 far a list of TLC Centers and for committee and subcommittae membership.

2.3. Study Population

The planned sample size for the TLC Study is 1,332. Each of four Cliricat Centers will enroll
333 children. The racial and ethnic composition of the study sampie is expected to reflect the
composition of the clinic population at each Clinical Center. Howaever, linguistic mincrities will be
excluded in ali centers except Newark, where Hispanic children make up a sizable portion of the

population and will be included.

Table 1 provides estimates in percentages of the racial and ethnic makeup of each Clinical
Center's population and of the overall Study population.

Table 1: Racial and Ethnic Makeup of Study Population by Clinical Center and Qverall

Clinical Center naan or Pecaic Meswongn | eSS | Mosscongn | umngen i ‘
Algsaan Natve 1sianaer
e | [ ——
Baltmore, MD 0% < 1% 87% < 1% 1% 1% 100%
Coommatn | 0% | <2w | 7w | <t | ww | ow | 0%
Newarx. NJ 0% 0% 71% 23% 5% 1% 100%
Ehiaceinia, 0% 5% 85% 2% 8% 0% 100%

Table 2 provides estimates in percentages of the racial and ethnic makeup of the proposed
Study sampie, given the planned exciusion of linguistic minorities.

Tabie 2. Racial Snd Ethnic Makeup of Proposed Study Sampie by Clinical Center and Overall

Clinical Center
Battimore, MD
Cincinna & 0% 0% 81% 0% 19% 0% ' 100%
Columbus. OH
Newarx. NJ 0% 0% 72% 23% 5% 0% l 100%
FO-Frigpr— Protocor —rp 0w
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0%

Overall, we estimate that 80 to 85% of TLC subjects will be African-American. Due to physical
location and language capabilities at the Clinical Centers, only one Center (Newark. NJ) will have
substantial Hispanic representation, at approximateiy 23% of the Center's population. The Hispanic
population is small at the remaining Centers and none of these Centers has tha linguistic capability to
perfarm the propesed psychometric testing in Spanish. Asian, Pacific Islander, Alaskan Native and
American Indian reprasentation in the TLC population is small at all Clinical Centers and none of the
Centars has the linguistic capability to deail with the wide range of languages possible in these racial
groups. In addition, the psychometric instruments proposed as cutcome measures in this Trial are not
available in the appropriate languages ana normed for the appropnate cultures. However, since the
issue is one of language, not ethnic background, children from these racial groups will be recruited as

TLC participants ynless the family's primary language is not English.

PA

Philageiphia. ,

24. Compliance with the NiH Revitalization Act of 1993

The TLC Trial must comply with the NiH Revitalization Act of 1993, which requires that any
NIH-funded clinical research include women and minorities as research subjects. In addition, in any
tnais in which women and mincrities are included as subjects, the trial must be designed in a way that
will allow for valid sub-group analyses. NIH has completed a set of proposed guidelines for the
implementation of the act and these guideiines were published in the Feqeral Register on Maren 28,

1894,

The study population will reflect the population known to be at greatest risk due to lead
exposure, i.e.. low income, urban, African-American children. Consequently, the TLC Triai is primarily
a study of a minority population. There is currently no evidence suggesting that there are or are not
differences in the effects of lead on cognitive deveiopment or of the efficacy of succimer by racial or

ethnic group.

The TLC Trial will recruit boys and girls equally as Trial subjects. Research on gender
differences in the sffects of lead on cagnitive development has yielded mixed resuits.” With the
expected balancad enroilment by gender, we will be able to perform valid analysis on differences by

gender.

We are committed to meeting the spirit as well as the letter of the law with respect to the
inclusion of women and mincrities in the TLC Trial. A number of leadership pasitions in the Trial
administrative structure are heid by women, including the Principal Investigator of the Philadeiphia
Center and the Chair of the Treatment and Toxicity Subcommittee. Membership on the various TLC
committees is well-balanced by gender. With respect to minority representation, the administrative
structure of the TLC Trial does not refiect the population to be recruited. However, we are aware of
the need for sensitivity to this issue. The proportion of minority membership on the Data and Safety
Monitoring Committee is greater than 50%. One of the criteria applied in selecting Clinical Centers
was the (avel of experience of the site in working with inner city communities that are primarily African-
American, reflecting the national distribution of lead poisoning. We intend to employ mincrities
whenever possibie in this project, especially as case managers. psychometricians, and other key
positions involving interaction with the community. For Spanish-speaking famifies in the Newark
Center, all Informed Consent forms will be transiated into Spanish and at least one of the
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psychometricians will be bilingual to ensure that all neurobehavioral assessmeants are performed in the
preferred language of the children. The Newark Center wiil aiso have bilinguai members of the
environmental assessment team and there will be 3 transiator available for the study as needed.

Every effort will be made to provide courteous and culturaily sensitive service to participating
TLC families. The training of TLC personne! will cover issues surrounding the need for cuitural
sensitivity in working with patients, their families, and the iarger community. The TLC staff will atternpt
to provide assistance to the family that goes beyond the confines of the TLC protocel, for example,
assistance in obtaining benefits such as WIC and focd stamps. In addition, the removal of barriers to
participation, such as lack of transportation. is crucial to recruitment and retention. Accordingly, TLC
will cover the casts of transportation to and from all study visits. Trigl-related treatments will be
pravided free of charge, including drug or placebo, muitivitamin and mineral supplements, blood lead
tests, developmental assessments, and assessment and clean-up of homes. |In addition, the subjects
ang their families will be given small gifts to establish a sense of camaraderie between TLC familiies
and staff. Such gifts might inciude small toys for the children and food coupons, diaper coupons,
cleaning supplies, and door mats for the families. Participating Centers have found these kinds of
gifts to be very weicome to their Clinic families. Such an incentive strategy benefits not only the
subjects and their families but is also crucial for a succassful Trial, in that incentives tend to encourage

long-term followup.

Each Clinical Center will develop and implement a pian to educate key individuals and groups
in its constituent community about the TLC Trial. The details of these efforts will vary among the
Centers, but their general theme will be to inform key individualis about the need and rationale for the
trial, about the opportunities that it creates to provide better care to local children with iead poisoning,
and about more general issues regarding (ead in the environment. Such education will serve to
prevent misunderstanding about the randomized, placebo-controlled dasign of the TLC trial and may
assist with recruitment. This educationai effort will be carried out primarily through meetings with
selected groups and individuais in the respective communities. Limited use of mass media is a
possibility. Centers may establish Community Advisory Committees to guide these educational efforts.

3. ELIGIBILITY
3.1.  Pre-randomization Visit 1 (V1)

3.1.1. Inclusion Criteria
Projected age at randomization (in approximately five weeks) of 12 to 32 months.

Elevated biood lead level per local laboratory.
English-speaking family or, in Newark, English or Spanish-speaking family.
Wilingness of parent or legal guardian to participats as evidenced by first informed

consent. .

apow

3.1.2 Exclusion Criteria
a. Exclusions based on pre-existing medical conditions by parental report and/or physical

examination:

(1) Pre-existing significant deveiopments! deficit or disease or syndrome known to be
associsted with mental retardation, neuromuscular disorder, or senscry deficit,
including, but not limited to, PKU, Down Syndrome, and Fetal Alcohol Syndrome.

(2) 8irth weight under 3 pounds by best available information.

(3) Psychistric or psychoiegical disorder which would prohibit adequate evaluation,

_including, but not limited to, autism and reactive attachment disorder.

(4) Known renal or hepatic disease.

(5) Known chronic anemia which is not due to iron deficiency; including, but not limited
to, sickie cell disease and thalassemia major.

TLC Tral Protocol 023194
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(6) Cyanctic congenital heart disease.
(7) Known HIV positive.
(8) Allergy to sulfa or mercaptans as evidenced by hives or anaphylactic reaction.
(9) Prior chelation therapy for lead poisening.
(10) Body surface area greater than 0.713 m’.
b. Any child living in the same household with another child in the treatment phase of the
TLC protocol. Housemates may be sequentially entered after six months.
¢.  Children currently enrclled in any other research drug protacols, other rasearch protocsis
using psychometric assessments, or other research protocols conflicting with this protocs!.
d. Exclusions based on residential history:
(1) The child's current address is outside the defined catchment area of the Center.
(2) The family has qefinite plans to move from the catchment area of the Center within

the foreseeable future.
(3) Family pians for child to be away for three months or more during the first six

months of participation.
(4) Child's current residence is too dangerous for TLC personnel to visit.
e. Exclusions based on abnormalities in laboratory values obtained at pre-randomization
clinic visit 1 (V1):
(1) PbB < 20 ug/dL or PbB > 44 pg/dlL.
(2) Iron status

(@) Hemoglobin level less than S g/dL from any cause.

(b) Hemoglobin level greater than or equal to 9 g/dL and less than 10 g/dL
combined with an increased red cell distribution width. Such children will te
prescribed three months of therapeutic iron ana will return for repeat testing
in one month. If the hemoglobin is greater than or equal to 10 g/dL at repea:
testing, the child will be enrolied.

(3) Liver function studies

(@) Alkaline phosphatase greater than twice the upper limit of normat for the
local laboratory.

(b)  AST greater than twice the upper limit of normal for the local laboratory.

(c) ALT greater than twice the upper limit of normal for the local laboratory.

(d)  Absolute neutrophil count below 800/mm?’.

(e)  Platelet count beiow 150,000/mm®.

Children with abnormalities in alkaline phosphatase, AST, ALT absolute neutrophil

count, or platelet count will be scheduled for repeat testing of the abnormal

laboratory vaiue(s) in two to three weeks. Any further TLC activities will be deferreq
until the resuits of this repeat testing are known. If the resuits are normal, the child

will be enrolled.

(4) Other laberatory values
(8)  Serum creatinine greater than 1.0 mg/dL.

(b) Proteinuria greater than 2+ on dipstick.

(5] Glucosuria on dipstick.
Children whose serum creatinine is greater than 1.0 mg/dL or with glucosuria or

proteinuria will be referred for further work-up of their condition and may be
reconsidered for study eiigibility if these abnormaiities resoive. !n such cases,
repeat tasting of the abnormal laboratory values will be required before any further

TLC activities are carried out.
3.2. Pre-randomization Visit 2 (V2)

3.2.1. Inclusion Criteria
a. Projected age at randomization (in one week) of 12 to 32 months.

b. Venous blcod lead levet from CDC of 20 - 44 ug/dL.

TLC Triail Protocol 8/23/34
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¢. Wilingness of parent or legal guardian to participate as evidenced by second informed
consent.

3.2.2. Exclusion Criteria
a. Inability of family or child to comply with the TLC protocol:

(1) Children missing 50% or more of scheduled visits without extenuating
circumstances during the pre-randomization period.

(2) Children at the extremes of multivitamin compliance during the pre-randomization
pericd, i.e., inability to give medication to TLC subject or gispensation of medication
to other than TLC subject.

(3) Children or families who, in the best judgment of the clinician, are unable to comply
successfully with trial requirements.

b. Exclusions on the basis of the home visual assessment:

(1) Child's current residence is too lead-hazardous to be adequately cleaned and child
cannot be reiocated in lead-safe housing. The child may be enrolled later if these
conditions change.

(2) Child's current residence is (00 dangerous for TLC personnel to visit.

(3) The child spends significant amounts of time in two or more residences and the
TLC Home Assassor is unabie to assure that the child's total residential
environment will be sufficiently clean to begin chelation therapy.

¢. Body surface area less than 0.357 or greater than 0.713 m?.

4, CLINICAL INTERVENTION

4.1, Pharmacology of Succimer

Succimer (2,3-meso-dimercaptosuccinic acid) is an crally active dithiol compeound that is a
relatively specific chelating agent for heavy metals, especially lead, arsenic and mercury. The drug
undergces limited absorption in the gastrointestinal tract and then is rapidly metabolized to mixed
disuifides which are siiminated in the urine. Blood levels decline siowly with an apparent elimination

half-life of about 48 hours in adults.

Succimer has several advantages over other available iead chelating agents. Urinary excretion
of essential elements (Ca, Fe, Zn, Cu) is only minimally increased after succimer, in contrast to
extensive metalluresis following CaNa,EDTA. Plumburesis appears to be greater following
administration of succimer compared to conventional doses of other lead cheiating agents. Oral
administration of succimer allows for outpatient therapy which is impracticai with the parenterally
administered CaNa,EDTA. Finally, clinical experience to date has shown succimer to be well-tolerated

with minimal toxicity during singie or repeated courses of therapy.

To date, reversible adverse effects of succimer include hypersensitivity (incidence about 1-2%)
and asymptomatic serum transaminase elevation. Neutropenia and asymptomatic, reversible alkaline
phosphatase eievation occasionaily have been reported. Other than drug hypersensitivity, these .
effects have not required discontinuation of succimer therapy. .

Disadvantages of succimer relate to the drug's characteristics and pharmacclogic information
gaps. The "rotten-egg” odor and bad taste may affect compliance as well as produce occasional
gastrointestinal upset in children taking the drug. Whether succimer snhances lead absorption is
unknown, but it is an important consideration when a child taking the drug continues to reside where
iead paint hazards are unabated. Data from animal studies suggest that succimer may produce a

redistribution of internal lead stores.
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Data from McNeil Laboratories on the stability of succimer in vanous liquids is presenteg in
Table 3.

Table 3. Stability of Succimer in Liquid After 15 Minutes

- % Retention of
Liquid original activity
Cranberry juice 96%

Apple juice 85%
Coca Cela 78%
7-Up 75%

Kool-Aid 66%

Food is a difficuit matrix for analysis and background interference precluded analysis of chocolate-
containing foods. However, McNeil cnemists estimate that about 80% of active drug remained 15
minutes after it was mixed with applesauce. [t is not believed that succimer bioavailability will be

affected by the protein content of any focd with which the drug might be mixed.

The optimal dosing regimen and duration of therapy with succimer have yet to be determined.

4.2. Treatment Regimen

-The treatment dosing in this trial will be based on body surface area (BSA). BSA will be
calculated using the foliowing formula, developed by Du Bois and Du Bois.

BSA in mm® = (WEIGHT®® x HEIGHT*™ x 71.84 )/ 10,000

Children randomized to succimer will receive approximately 1050 mg/m? of succimer in three divided
doses per day for seven days, followed by 700 mg/m? in two divided doses per day for 19 days for a
total course of therapy of 26 days. Table 4 providas the exact succimer dose by bedy surface area.

Table 4. Succimer Dose by Body Surface Area

DAILY DOSE DOSE
inmg DELIVERED
(mg/mifday) (8 capydose) (mg/mi/day) 1
400 300
A | oas7.0.428 (11-2) 1120 - 935 (12) 840 - 702
500 300 ]
B8 | 0429-0499 2.1.2) 1167 - 1002 (1-2) 700 - 602
500 400 ]
c | o.s00-0523 2.1:2) 1000 - 956 2-2) 800 - 765
600 . 400 ]
D 0.524 - 0.618 (2-2-2) 1145 - 971 (2-2) 764 - 647
ReCssiim 4010004~ - TI-TI-VR
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700 400

E “0.619-0.642 " (2.2-3) 1131- 1091 " 2.2) 646 - 624
700 500

F , 0.643-0.713 (2-2-3) 1089 - 981 2.3) 778 - 701

Children whose body surface area is less than 0.357 or greater than 0.713 will be exciuded from the
study. Children randomized to placebo will follow a similar BSA-specific regimen. Dunng treatment,
children will be seen on days 7, 28, and 42. At each visit, bicod will be drawn to measure PbB,
complete blocd count (CBC), differential, platelet count, AST, ALT, and alkaline phosphatase.

Childran whose PbB at day 42 is greater than 15 pg/dL will be retreated beginning on day 4S.
Each child on succimer requiring retreatment will be paired with a placedo child who will follow the
same protoco! as the retreated child. A maximum of three courses of drug therapy will be
administered for up to six months in the treatment phase for children receiving three courses of drug.
The protocet for retreatment will be the same as for the initial course of treatment.

In this trial, succimer will be administered using fruit juice or soda. Non-carbonated fruit-
flavored beverages will be avoided. If a child refusas to take drug in one of these liquids, the drug will
be mixed with approximately one teaspoonful of applesauce, jelly, or vanilla pudding for administration.

4.3. Toxicity Monitoring

If the PbB increases to 45 ug/dL or greater during the treatment period, the Data Coordinating
Center will notify the Clinic to bring the subject in for a repeat blood test within three days. The repeat
PbB will be processed by the central laboratory on an urgent basis. If the repeat Pb8 value from CDC
remains above 44 yg/dL, the study treatment wiil be interrupted, and the child will be treated accarding
to the Clinical Center's standards of care for children with lead levels above 44 ug/dL. This will include
reassessment of the child's environment for potential lead exposure and coordination with the local
heaith department for formal lead assessment as per local requirements. Blinding of treatment
assignment will be maintained.

In the uniikely event that the PbB increases to 60 wg/dL or greater during the treatment period,
the Data Coordinating Centar wiil notify the Clinic immediately, and study treatment will be stopped
immediateiy. The child will be treated accerding to the Clinical Center's standards of care for children
with lead levels 60 wg/dL or greater. This will inciude a reassessment of the child's environment for
continuing sources of lead exposure. Repeat biood testing by the COC laboratory will not be required
for treatment; however, a second blocd sample will be obtained and sent to the COC for evaluation.

Blinding of treatment assignment will be maintained.

If a child's PbB increases to morc' than 15 ug/dlL above her cor his bassline (V2) PbB vaiue
within six months of randomization, a repeat Pb8 will be performed as soon as possible. Confirmation
of the increase in PbB will trigger environmental reassessment and, where appropriate, further

cleanup. Blinding of treatment assignment will be maintained.

Possible toxicities of succimer include elevation of liver function tests and decline in neutrophil
counts. Elevations in liver function tests occur in about 5% of children. To maintain biinding, liver
function leveis will be blinded for both parents and clinic personnel until six months after
randomization. Each Clinical Center will identify a physician not having direct subject or guardian
contact who will review laborstory resuits during the period of blinding. The reviewing physician will
notify the clinician if ransaminase exceeds two times the upper limit of normal, alkaline phosphatase
exceeds five times the upper limit of normal, the absciute neutrophil count decreases to less than
800/mm’, the plateiet count decreases to less than 150,000/mm’, or the vaiues change in a way which
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the reviewing physician considers tc be of concemn. If a value is abnormal, the reviewing physician will
order repeat testing. If a second abnormal vaiue is obtained, the reviewing physician may recommend
discontinuation of study drug. Blinding of treatment assignment will be maintained.

Suspected or known adverse drug reactions will be reported promptly to the manufacturer, (0
the Food and Drug Administration, and to the local human subjects committee.

4.4, informed Consent

For all TLC participants. the consent of a parent or leqal guardian will ce required. The
language of the informed consent documents will be that of the parent or legal guardian and will be
geared to a 6th grade school educational level. Informed consent will be sought on two occasions.
Stage | informed consent will cover the pre-enraiiment period and will be obtained at pre-randomizaticn
clinic visit 1 (V1). Stage Il informed ccnsent will cover enroliment in the randomized protocol and will
be cbtained either during the visit immediately prior to the nitiation of treatment (V2) or the visit at
which treatment will be initiated (T0). See Appendix 2 for informed consent forms from each of the _

Clinical Centers.

4.5, Randomization

After Stage |l informed consent has been obtained, subjects will be randomized in a 1:1 ratio
to either the succimer or placebo treatment group. Treatment assignments will be determined by a
permuted blocks randomization scheme with stratification by city (Baltimore, MD, Newark, NJ,
Philadeiphia, PA, Cincinnati, OM, and Columbus, OH), class of body surface area as defined in Table ¢
above, and maost recent COC biood lead level (20 - 24 pg/dL and 25 - 44 yg/dL). Once a treatment
assignment has been made, a child will be considered to be enrolled in the randomized trial for its
duration, regardiess of followup status. Children who are taken off the treatment protocol prematurely
will continue to be followed according to the TLC schedule. Children will be followed according to study
protacol irrespective of their level of compliance with study treatment, and all available outcome data
will be included in the analyses according to the principle of "intent to treat" analysis.

4.6. Maintenance of Double-biind

Treatment will be blinded to the fullest extent possible. Both parents and clinic personnel will
be blinded to the child's PbB levels during treatrnent until six months after randomization.

Succimer emits a strong odor of sulfur, while the placebo for succimer emits a smell of alcohol.
Therefore, it will not be possible to provide a fully comparable placebo. However, to provide a more
suifur-like smelil to the piacebo, a vented cylindrical plastic canister, 0.5 inches in diameter and 0.6
inches in length, will be filled with 100 mg. of succimer and added to ail botties of study drug (not just
those containing succimer). The addition of the canister will change the odor of the placebo to cne
which is qualitatively similar to, but not as intense as, that of the active drug. Further, every effort will
be made to avoid the need for any clinic personnel to open any subject's medication bottle or _
ctherwise deal directly with the study drug. The subjects taking succimer may themseives give off a
strong odor; therefors, it may not be possibie to blind clinic personnei entirely. For example, parents
aor caregivers may comment on the smeil. Clinic personnel responsible for psychometric assessment,
however, will not have contact with subjects or their caregivers during the treatment period. )

As discussed above, local labaratory results will be reviewed by a physician who does not
have direct subject or guardian contact during the trestment pericd. If a value is abnormal, the
physician will crder repeat testing. If a second abnormal vaiue is obtained, the physician may
recommend discontinuation of study drug. Blinding of treatment assignment will be maintained.
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4.7. Compliance Assessment

Because succimer emits a strong odor, the use of pill counts to assess compliance at each
Clinic visit will unblind TLC personnel. Several other strategies will be used to quantify compliance
with study drug. The parent or caragiver of all subjects will receive a specially designed medication
diary. The diary will use pictorial directions in addition to text in English or Spanish. The caregiver wiil
make an entry into the diary when each dose is administered. In addition, they will be instructed to
bring the diary and the medication bottle to each treatment visit. At each treatrment visit, a member of
the clinic staff will raview the medication diary and talk with the caregiver atout their success in
complying with treatment instructions. At the end of each round of treatment, the bottle will be
returned to the Drug Distrubution Center for pill counting and destruction of left-over study drug. The
results of study drug pill counts will be forwarded to the Data Coordinating Center.

Pill counts, while the standard measure of compliance currently in use in most drug trials, have
been shown both to overestimate compiiance® '° and to be unreliable.” Medication diaries are heipful
only when used in conjunction with an objective measure of compliance. Accurate compliance
monitoring will heip distinguish between the two known reasons for inadequate response to succimer
therapy, i.e., continued environmental exposure to lead versus noncompliance with therapy. In the
Ohio Center, the Medication Event Monitonng System (MEMS) will be used to provide a more accurate
measure of compliance than can be provided by pill counts or medication dianes. The standard MEMS
bottle cap contains a special electronic chip which records date and time whenever the bottle is
opened. The data gathered in the Ohio Center using the MEMS caps will be used to assess the
accuracy of pill counts and medication diaries as measures of compliance.

A relatively new and untested version of the MEMS caps is their "smart cap”, which reccrds
the number of hours between bottle openings, as well as the date and time of each opening. The
"smart" cap can also be programmed to beep when a dose is scheduled to be taken and to display the
number of bottle openings that have occurred during each 24-hour interval. In addition to providing an
accurate measure of compiiance, this new "smart” MEMS cap is hypothesized to assist parents with
compliance. The Ohic Center will tast the hypothesis that the newer cap enhances compiiance by
using "smart” caps for haif the children and the standard "track® cap for the remainder of the children.

s. DEVELOPMENTAL ASSESSMENT

5.1. introduction

Longitudinal studies of the neurobehaviorat sequeiae of asymptomatic (ead toxicity have
consistently raported deficits in 1Q in lead-exposed children.’? Thus, the primary hypcthesis to be
tasted in the TLC Trial is that treatment with succimer will lead to improved deveiopmental outcome as
evidenced by improved scores on standardized intelligencs testing. 1Q of study participants will be
measured by the Bayiey Scales of Infant Deveiopment-li (BSID2) at baseiine and at the six-month
followup visit, by the 8SID2 or the Waechsier Preschool and Primary Scales of Intelligence-Revised
(WPPSI-R) (depending on the chiid's age) at the 18-month followup visit, and by the WPPSI-R at the

36-month followup visit.

Using 1Q as the sole outcome maasure in a study whose population is projected to be 85%
African-American would be unacceptabis. Controversy has summounded the assessment of inteilectual
ability for over a century. Legitimate concemns were raised in the 1960s and 1970s conceming the
sppropriateness of existing psychoiogical tests for the assessment of minorities, particularly African-
Americans.'” Thaese concsms wers focused on potential racial or ethnic bias in standardized measures
of inteilectual attainment and academic achievement. This has been one of the most emotionaily and
politically charged controvarsies in the psychological scisnces.'* '* Until the last few decades, the
instruments used to measure intellectual ability were not subjected 0 quantitative or qualitative
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analyses aimed at evaluating racial, ethnic, or gender bias. The more recent psychometnic instruments
available from the major test publishers are less likely to suffer from these problems.

The assessment of intelligence using norm-referenced tests aione does not provide a complete
description of developmental status. The underlying basis for poor intellectual performance (e.g.,
deficits in attention, organization, impulse control, ability to follow directions, or quality of motor activity)
may not be captured by standardized tests of intellectual attainment. Primate and human
neurodevelopmental research has provided evidence that the attention, leaming, short-term memory,
and executive function are the selectively deficient domains of cognition that may underiie 1Q
differances.>? Behavioral problems have been found to be asscciated with lead exposure in some
observational studies.' '-'® |n addition, deficits in the fine motor skills important for school work (e.g.,
the ability to use pencils, crayons, or scissors) have been associated with low to moderate exposure to

leaq."

Several other measures of deveiopmental status will be obtained. The Child Development
Inventory (CDI) and Conners’ Parent Rating Scale (CPRS) utilize parental reports as the principal
source of data. Some studies have suggested that the diagnostic utility of standardized tests of
cognitive and motor development is improved through the use of maternal reports.®® Parents are also
an important source of information about the child’'s behavior outside the clinical setting. The CDI will
be administered to parents at all psychometric visits (baseline, six-, 18-, and 36-month followup visits)
and the CPRS will be administered to parents at the 36-month followup visit. In addition, all children
will be assessed at the 35-month followup visit with instruments sensitive to attention, learning, short
term memory, and executive function. All children will be tested using Woodcock-Johnsen Memory for
Names, Stanforg-Binet Bead Memory, Kaufman Assessment Battery for Children (K-ABC) Magic
Window, and Diamond's Modified Stroop Task. The Tower of Hanoi will be administered to children
who are 60 months of age or cider at the 36-month followup visit.

Parental !Q will ba obtained at the 12-month followup visit using the Wechsier Adult
Intelligence Scale — Revised, Short Form. Maternal [Q is preferred; however, paternal or guardian 1Q
will be obtained if the biological mother is unavailable for testing.

The schedule for psychometric testing is summarized in Tabie S.

Table 5. 5cheduie of Psychometric Testing

Instrument § Baseline

Bayiey Scales of infant
Deveiopmant-ii
(8SID2)

7
Wacnsier Prescnoci and Primary 7
4

Scales of Intgligence-Revised
(WPPSI-R)

Child Deveiopment Inventory
(CON / /

Canners’ Parent Ratng Scale
(CPRS)

Woodcock~Johnson Memory for
Names

Stanford-Binet Sead Memory '
K-ABC Magic Window u
Diamand's Modifled Strocp Task

SISISN SN N

82334
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" Tower of Hanor " v

Waecnasier Adult Intelligence Scale 7
- Revised. Shont Form
(WAISR-SF) (parental IQ)

For supjects up to and incluging 42 months of age at this vist
For subjects over 42 months of age at this vist
Far subjects 60 manths of age or oider at this visi

5.2. Bayley Scales of Infant Development-ll (BSID2)

The BSID2%' is a ravision and restandardization of the weil-known Bayley Scales of Infant
Development.Z It is suitable for infants and young children from one to 42 months of age. The Bayley
Scales of Infant Deveiopment are the most widely used and precisely constructed of all published
infant intelligence tests.

The BSID2 yields a Mental Development index (MD!) and Psychomotor Development index
(PDI) which are similar to a deviation IQ score with a mean of 100 and a standard deviation of 15.
The MD! is designed to evaluate the development of sensory and perceptual acuities and

discriminations, acquisition of object constancy, memery, leaming, problem soiving, vecalization,
beginning of complex language, and mathematical concept formation. The PDI is designed to evaluate

the davelopment of postural control, coordination of the large muscles, postural imitation, and
sterecgnosis.

The BSID2 includes a Behavior Rating Scale with which the examiner rates the infant's
affective, attentional, and motivational behaviors. It consists of thirty separate S-point items which
assess qualitative aspects of the subject’s attentional, emotional, and motor behaviors. Previous
studies suggest that the reguiation of attentional, motor, and emational behaviors may be perturoed in

children with biccd PbB concentrations in excess of 20 ug/dL.
The BSID2 takes from 45 to 75 minutes to administer.
5.3. Wachsier Preschool and Primary Scales of Intelligence - Revised (WPPSI-R)

The WPPSI-R? is a revision of the original Wechsier Preschool and Primary Scale of
Inteiligence?* and is suitable for children aged 35 to 87 months. The WPPS! and WPPSI-R possess
the best psychometric properties of all published tests of prescheol inteiligence. Among all preschcol
1Q tests, the WPPSI-R has been used the maost to establish the construct and criterion-based validity

of other measures of preschool intellectual attainment.

The WPPSI-R consists of a collsction of 12 subtests organized into two scales, a Verbal Scale
and a Performancs Scale. The Verbal Scales use language-based items while the Performance Scale
test uses visual-motor items that are somewhat less dependent on language. The WPPSI-R yieids
scale scoras for the 12 subtests as well as Verbal, Performance, and Full-Scale deviation |Qs which

have a mean of 100 and a standard devistion of 1§.
The WPPSI-R takes from 60 to 75 minutes to administer.
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5.4. Wechsler Adult inteliigence Scale - Revised, Short Form (WAISR-SF)

Parental intelligence is one of the most powerful predictors of child IQ. An assessment of
parental |Q is included in this clinical tnal to serve as a potent covariate as well as a check on the
randomization.

Parental 1Q will be assessed using the two-subtast short form of the Wechsler Aduit
Intelligence Scale - Revised?*. Maternal I1Q will be obtained whenever possible. When the maternal 1Q
cannct be obtained, the clinic will attampt to obtain the paternal IQ or the IQ of the child's primary
caregiver. The two-subtest short-form includes the vocabulary and biock design subscales. The
scoring tables of Silverstein®® will be used. The WAISR-SF will yield a full scale deviation 1Q. This
particular short form of the full WAIS-R has a higher correlation with full scale |Q based upon the total
Wechsler battery than any other subtest dyad (corrected r = 0.90). .

The WAISR-SF takes from 20 to 30 minutes to administer.
8.5, Child Development Inventory (CDI)

The CDI* is a ravised version of the Minnesota Child Development Inventory (MCDI) and is
administered to the parent or caregiver. The 270 items on the CDI are grouped to form several scales.
TLC psychometricians will administer onty those items which contribute to the scoring of the General
Development Scale (GDS). The GDS has a correiation of 0.89 with age in the normative sample.
Validity studies using the original MCD! showed that the General Development Scale correlated
significantly with various outcome measures, including the Mental and Psychomotor Indices from the
Bayiey Scales of Infant Deveiopment and the General Cagnitive Index from the McCarthy Scales of
Children's Abilities.?” ¥ 33

The CDI scales wera derived rationally, not through factor analysis, and were normed with
referance to a sample of 568 children from South St. Paul, Minnesota. a primarily white, working class
community. An earlier version of the CD! was shown to have good concurrent validity when applied to
a population of mincrity, high-risk children.’ The CDI is designed to require an eighth-grade reading
level for parents to complete it independently. The mean years of parental education for the normative
group was approximately 13 years. Interviewers will be available to guide and assist parents in filling
out the CDI form. It is anticipated that there will be a significant number of TLC parents and
caregivers who will need help filling cut the form.

The GDS of the CDI takes approximately 20 minutes to administer.

56. Conners' Parent Rating Scale (CPRS)

The Conners' Parent Rating Scale™ is a 48-item rating scale administered to the parent or
caregiver and used {0 characterize patterns of child behavior. The items yield standard scores on five
scales: Conduct Problem; Leaming Problem; Psychosomatic; Impuisive-Hyperactive; and Anxiety. The
scales were derived in factor analyses using normative data from 578 children aged 3 to 17 years.

The CPRS has been used extensiveiy in research, and considerable validation data are presented in

the test manuai®.

The CPRS also inciudes a Hyperactivity Index, which is composed of the ten items most
sensitive to drug (i.e., stimulant) effects. The Hyperactivity index was developed to provide a practical,
empirical assassment of the extent to which children display behaviors that are usually considered
indicative of hyperactivity.

The CPRS takes approximately 10 minutes to administer.
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5.7. Neurodevelopmental Battery

A small battery of supplemental neurodeveicpmental measures will be administered on the
final followup visit. At that time, all subjects will be between 48 and 66 months old. Cognitive areas
assessed by the battery include attention, memory, learmning, and executive function. Deficits in these
cognitive areas have been associated with lead toxicity in various studies. The following tests will be
included in the battery: Woodcock-Johnson Memoary for Names, Stanford-8inet 8ead Memory,
Kaufman Assessment Battery for Children (K-ABC) Magic Window, Diamonads’ Modified Stroop Task,
and Tower of Hanoi (for children 60 months of age or oider). For children under 60 months the battery
will take approximately 45 to 60 minutes with an additional 25 to 30 minutes fc: children older than 60

months.

5.7.1. Woodcack-Johnson Memory for Names

This test is a subtest of the Woodcack-Johnson Psycho-educational Battery - Revised.® The
Woodcock-Johnson is used widely in the diagnosis of learning disabilities and instructional planning.
This particular subtest measures how weil a child is able to (earn to associate unfamiiar, nonsense
names with drawings of imaginary alien space creatures. [t assesses the efficiency of verbal and

visual processing as well as memory.

The Woodzsock-Johnson Memory for Names takes approximately 10 minutes to administer.

5.7.2. Stanford-8inet Bead Memory

This test is a subtest of the Stanford-Binet-V Intelligence Test.* It measures visual short term
memory for colors, shapes (ellipsoids, cones, and saucers), and sizes. The examinee is exposed to
either the tester's example construction (base and stick on which beads are assembled) or a
photographed construction for five seconds. The subject must then accurately reproduce the modeti or
picture. Children with deficits in visual-spatial abilities or who are impuisive and/or easily distracted wiil

experience difficuities with this task.

The Stanford-Binet Bead Memory test takes approximately 10 minutes to administer.

5.7.3. Kaufman Assessment Battery for Children (K-ABC) Magic Window

The K-ABC Magic Window*® measures the child's ability to identify and name an cbject whose
picture is rotated behind a narrow siit, so that the picture is only partly exposed at any point in time.
The subtest consists of 15 readily recognizable items such as a car, gir, apple, hat, watch, and table.

The cognitive domains of this task are aftention and temporai-spatial abiiities. Children who
are generally impuisive, easily distracted, or unable to respond under conditions of uncertainty will
have difficuity with this test. For the preschooler, Magic Window invoives a fairly compiex integration
of spatial information presented temporally, thersby assessing cerebral hemispheric integration. It is a
relatively unbiased test, providing reiiable resuits regardiess of race, gender, or cverall lavei of

inteligence.®

The K-ABC Magic Window test takes approximately five minutes to administer.

8.7.4. Diamond's Modified Stroop Task

Diamond's Modified Stroop Task™ is a simpiified version of the Stroop color-word task.™® In
this version, the interviewer uses a deck of cards with two kinds of cards. Haif of the cards show a
bright sun against a white background; the ather haif show a moon and stars against a black
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background. The child is instructed to say "night” when shown the white card with sun and to say "day”
when shown the black card with moon. The task requires inhibitory control of a natural tendency to
give a different verbal response than requested. In addition, unlike the onginal Stroop task, the
modified version also requires working memory. The task has been used with children between the
ages of 372 and 7 years, with normative data available for each six-month interval in this age range.

Diamond's Modified Stroop Task takes approximately 15 minutes to administer.

§.7.5. Tower of Hanoi

The Tower of Hanai puzzie®® series is a test which has been used in clinical research to
measure executive function, i.e, the ability {0 plan and execute a series of related actions. In the
Tower of Hanoi, subjects are required to assemble rings of differing sizes and colors arranged on a
peg to make a tower which duplicates the examiner's disk configuration. Factor analytic studies have
shown that this task ioads most highly on a cognitive pianning factor wnen used with children. Efficien:
performance aiso requires the ability to inhibit irrelevant responses.

The examiner provides subjects with an age-appropriate explanation of the task objectives anc
rules. For young children, the abstractiness of the task is reduced by a cover story describing the tast
as a game concerning a family of monkeys jumping among trees (pegs) in a forest. Practice trials are
administered to be certain the child is aware of the demands of the game. The scoring system yieics
a "planning efficiency score’ which ranges from 0 to 6.

This tast will be administered to children §0 months and oider only. A reliability coefficient of
0.74 has been established for test-retest.*

The Tower of Hanoi takes approximately 25 minutes to administer.

§.8. Quality Control Procedures

The supervising TLC psychologist at each Clinical Canter will train the psychometricians at that
Center in all psychomaetric instruments. !n particular, each psychometrician will obtain pilot experience
in the assessment of children between the ages of 12 and 72 months using the instruments seiected
for the trial. On a pilot basis, each trainee will administer the BSID2 to two or three children and the
CDI to their parent at ages 12, 18, 24, and 30 months. Training on the WPPSI-R, CPRS, Waodcack-
Johnson Memory for Names, Stanford-8inet Bead Memory, K-ABC Magic Window, and Diamond's
Modified Stroop Task will focus on the assessment of preschool children between three and five years
of age. Training on the Tower of Hanoi will be performed on children five years of age or oider. Pilot
children will be sampled from a population similar to that expected to be recruited into the trial at that

Center.

Intertester retiability in scoring will be weil established prior to formal data coilection through
the use of video-tape or other means of cbservation. The perfermance of psychometricians will be
periodically evaiuated throughout the study with the use of reliability studies.

Each Center will provide a clean, quiet, and comfortable room large enough to administer ail
components of the psychometric examinations. To assure optimum performance and standardization
amang the Centers, children will be scheduled for psychometric examinations during daytime hours,
avoiding the child’s usual nap time. Care will be taken to ensure that the child is not tired, ill, hungry,
or taking any medications which may affect performance when the exam takes place. Children who

are ill will be rescheduled for psychometric evaluation.
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TLC psychometricians will be required to score each test twice to pravent error resuiting from
the misreading of raw to scale-score conversion tables. Supervising psychologists will review each
test prior to data coding on TLC forms and submission to the Data Coordinating Center.

6. ENVIRONMENTAL ASSESSMENT AND CONTROL

6.1. Introduction

The environmental intervention in this trial is designed to reduce substantially the subject’s
exposure to lead attributable to lead-based paint in poor condition and/or to lead-contaminated house-
dust. This reduction in exposure is particularly important during the treatment phase, a period of up to
Six months, and during the period of greatest hand-to-mouth activity for each child, up to approximately
36 months of age. A secondary goal is to reduce exposure to lead for the duration of the trial, a
pericd of up to three years from enrolimant. In order to be able to detect any long-term impact of
succimer, it is necessary that at least the primary goals be accomplished. Optimally, a child with lead
toxicity should be relocated to iead-safe housing; however, this is usually not possible. Lead paint
abatement is the next best option but is often difficuit and prohibitively expensive, taking many months
to compiete. The final option, and the cne adopted by this trial, is to provide intenm control measures
a:med at reducing exposure to lead in deteriorating paint and lead dust through in-piace management
of sources.

This protocol establishes standards of environmental assessment and intervention to be
followed by all Clinical Centers. Each Center will meet or exceed applicable local, state, and federal
guidelines for the clinical management of children with lead toxicity. See Appendix 3 for copies of the

~ relevant laws, regulations, and guidelines. As resources permit, individual Centers may elect to
provide environmental management beyond the common core. TLC efforts are not meant to substitute
for lead paint abatement that would be required or encouraged by local heaith departments. See
Appendix 4 for supplemental environmental protocois from the TLC Clinical Centers.

The TLC clean-up protocol does not, and is not intended to, substitute for the legally mandated
activities carried out by local or state agencies in each city. TLC activities will be carried out
independently of and in addition to municipal or state activities. TLC participation will not reiieve
anyone of the responsibility to abate. All participants in the Trial will have more clean-up activities
done to their homes than they would ctherwise have.

6.2. Environmental Assessment and Monitoring
8.2.1. Initial Home Assessmaent

At the first clinic visit (V1), environmental assessment will begin with a residential
questionnaire designed to heip determine eligibility for the trial. Children may be exciuded because of
the reported quality of current housing, high frequency of changing residences, or axtended periods of
time spent by the child at two or more secondary residences. In addition, the parent or guardian will
be asked several questions ralated to any iead paint problems in their current dwaelling: This
information will be of value to the Assessor at the time of the first home visit (H1).

At the first home visit (H1), trained TLC personne! will determine whether the child will be
excluded from.the Trial based on the condition of the housing, will estimate the amount of work
required to clean the residence, and will assess the likelihaod that efforts at lead dust suppression will
fail within an unacceptably short interval. An assessment will be made of the likely risks of lead
exposure based on

(1) condition of painted surfaces

(2) accessibility of non-intact painted surfaces
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(3) condition of painted substrates

(4) ease with which surfaces can be cleaned

(5) overall structural integrity of the dwelling, both interior and exterior.
Standardized assassment forms wiil be used in all Clinical Centers to assess the residential dwelling
unit, common areas (such as haliways and stairwells), and porches. Frequency of access by the child
to each area will be considered in the environmental assessment and clean-up pian. If the housing
unit meets eligibility criteria, the TLC Assessor will sketch a floor plan, record room sizes and number
of windows, note the type of flooring with particular attention to carpeting, estimate the amount of time
required to prepare and clean the unit, and determine if it will be necassary to contact the building
owner or manager prior to any planned clean-up activities.

During the first home visit, the family will be informed as to what wiil be done. when the
cleaning and paint stabilization will be conducted, how long it will take, what they should do in
preparaticn, and what they shouid do during cleaning and other work. In some cases, a child with an
elevated blood lead may be found to live in reiatively (ead-free housing or to have moved to relatively
lead-free housing after the detaction of the bicod lead elevation and pnor 10 study enrollment. In such
cases, the TLC Assessor may elect 0 implement a less aggressive ciean-up plan, if the age and

candition of the housing so warrant.
6.2.2. Collection of Environmental Lead Monitoring Data

There are several needs for measuring the amount of lead in the child's environment. These
data are needed to describe the average level of dust lead exposure across cities. This can be
accomplished, for a minimal expenditure of resources, by measuring dust lead ieveis in a random
subset of all study residences in each city. Monitoring data are also needed to assure that the
residence has been appropriately cleaned and is relatively lead-safe. This monitoring should be
performed as soon as possible following ciean-up. Finally, lead measurements may serve as
covariates in analyses which attempt to characterize the effectiveness of succimer in reducing blood
lead lavels. Such data could also be used o explain anomalous responses to succimer therapy and to
quantity the extent of residantial lead reduction.

Evaluation of contractor performance with raspect to the clean-up protoco! will be based on
post-clean-up visual inspection and a "white glove” test. Since we do not know if our clean-up protace!
is adequate to attain Housing and Urban Develocpment (HUD) clearance leveis, thess guidelines should
not be used to monitor clean-up. Similarly, we have no basis for specifying a particular percent

reduction in lead loading of dust sampies.
To determine and document the effectiveness of the clean-up strategy, pre- and post-clean-up

dust wipe samples will be coilected from approximataly 50 homes in each site. Maif of these homes
will be evaluated during the first two manths.of-recruitment, analyzed quickly, and reviewed by the
Environmental Subcommittee. If the iead loadings increase following clean-up activities, this
information will be used to evaiuate the clean-up protocol and the performance of the cleaning crew.
The remaining homes will be evaluated over the rest of the year.

A single composite wipe from the floor areas will be coflected from each residence
approximately three to six months after ciean-up. This sample will doecument the exposure of each
study participant following clean-up and treatment. These samples will be archived pending availability

of funds to anaiyze the sampies.

The measures of lead loading will be obtained by using the HUD wipe methed. This is a
standard measure which is relatively inexpensive to collect and analyze. It cannot be used on carpets
and provides only a measure of loading; however, these constraints are not seen as serious limitations

in the context of the TLC Trial.
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8.3. Lead Dust Suppression Procedures

A TLC cleaning crew wiil return to the home of each eligible child before randomization to
clean that child's house according t0 a standardized protocol. As resources permit, the family will be
provided with plastic bags or cardboard boxes several days prior to cleaning, so that they can pick up
items on the floor for easy remaval by the cleaning crew.

A strict series of contamination control procedures will be in force throughout the dust
suppression process to ensure that contaminated furnishings, cleaning water, and dust are handled
appropriately on-site and transported to the designated disposal site as appropriate without loss or
spread of material. Vacuurn cleaners equipped with high-efficiency particulate accumuiator (HEPA)
filters will be used to abate interior dust. [f the vacuum cleaner bag breaks while a vacuum cleaner is
operating or if the vacuum cleaner is operated without a bag, the second stage fiter must be changed

prior to any further use of the vacuum cleaner.

Each cleaning crew will consist of two or three individuals. This crew will be responsible for
the termporary removal of the furnishings and carpeting to other locations within the housing or to a
lockable van brought to the housing site for this purpose. Moving the furniture will permit more
efficient use of time in cleaning. Removal of all fumniture is not necessary; however, fumiture
remaining in a room during cleaning will be covered in plastic. The crew is aiso responsibie for
vacuuming and washing household surfaces inciuding the floors and ledges (e.g., window welis and
sills) and restoring the furniture and personal belongings to their original locations.

The first step in cleaning will be the preparation of an area for temgorary storage of househotd
belongings from other raorns. This preparation will include an initial one-pass vacuuming. After the
temporary storage area has been prepared, the rooms will be cleaned in a sequence which begins with
rooms located furthast from the entrance. All ledges (e.9., sills, tops of baseboards) will be washed
with a detergent soiution. Window wells, if accessible, will be vacuumed to remove paint chips and
dust and then wiped clean with a damp sponge. Other dust traps (e.g., venetian blinds, cold air retum
registers, baseboards) will be inspected and cleaned as appropriate. The family will be encouraged ‘o

wash curtains and dispose of oid carpets and blinds.

Carpeting will be vacuumed as follows. The carpet will be foided in haif and the bottom side of
the carpet will be vacuumed and the exposed floor will be vacuumed and damp mopped with the
detergent solution. The carpst will then be folded to the opposite side of the room and the same
procedures will be carried out on the other haif of the carpet and exposed floor. If there is padding
beneath the carpet, it will be cleaned in 8 manner similar to the carpets, if possible. The [ast step in
the cleaning process will be a final vacuuming of the carpet. The carpet will be vacuumed three times
at the rate of one minute per square yard each time. Workers will be required to time this vacuuming
with a watch. All carpets will be vacuumed with an approved HEPA equipped vacuum and an
approved beater bar. In roorms where the carpeting is permanently instalied (e.g., wall to wail
carpeting), the carpsting will not be folded back and the floor beneath the carpeting will not be
cleaned. The carpet will be vacuumed at the rate indicated above. At the complstion of the
vacuuming, the furniture and personal belongings will be replaced in their original positions.

if there is no carpeting on the floor, the floor will e vacuumed at the rate of cne minute per
square yard. After the first vacuuming, the floor will be damp mopped with a detsrgent solution and
then vacuumed a second time at the specified rate. This second vacuuming may only be needed in
the worst situations where the floor surface is in very poor condition and is therefore likely to retain

large quantities of dust.

Badly deteriorated carpets or padding will be permanently removed, if possible. Disposal of
the carpet or padding is left to0 the discretion of the TLC Home Assessor. When disposal or
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replacement of carpets or padding is indicated. the existing carpet or padding should be railed into a
tight roll and wrapped with 4 mil polyethylene plastic and taped securely with duct tape or a similarly
durable strapping tape prior to removal from the room. If new carpet or padding is to be instatled, it
should not be instalied until all cleaning and paint stabilization in the housing unit has been compieted.

Comman areas (e.g., hallways, stairs) will be inciuded in the cleaning effort to increase the
effectiveness of the dust suppression efforts. Similarly, porches and other extarior entryways will be
included in the ciean-up program. The limited paint stabilization effort will also be appiied to the
common areas, porches, and entryways. Particular attention will be given to deteriorated painted
surfaces on porches, including ceilings. All surfaces will be vacuumed to remove loose paint.

Door mats at the interior entry to the residential unit will be used to minimize the amcunt of
dust which enters the living space. These mats will be periodically cleaned or replaced to prevent
them from beccming a reservoir of lead dust that can contaminate the house. Outdoor mats or indcar-
outdoor carpet are recommended. The thickness of indoor mats and theirr placement must not
interfere with the normal opening of the entry door; otherwise, they are likeiy to be removed by the
resident.

A two-bucket system will be used for washing floars. The cleaning solution will be mixed in cne
bucket; the second bucket will contain rinse water for cleaning the mop head. The water in both
buckets will te changed after cleaning approximately every 75 to 100 square feet of floor and after
each room is compieted. Wash water will be disposed of in the toilet. It will not be disposed cf in
other places such as sinks, bath tubs, street gutters, or back yards.

6.4. Paint Stabilization

It is not the objective of this trial to carry out or oversee comprehensive lead paint abatement
activities. However, the interim dust control procedures will be rapidly negated if no attention is given
to deteriorated paint surfaces. If the deterioration is extensive and proper paint abatement is not an
immediate possibility, then relocation must be sought ar the child will be exciuded from participation in
the trial. [f the deterioration is localized to one or two surfaces (e.g., window sills or frames), then in-
place management is an appropriate interim option to be carmied out under this trial. Loose, peeling
paint will be gently brushed with a damp towel or damp sponge to remove the flakes or these can be
ramoved with a vacuum cleaner with an appropriate attachment. Contact paper or a coat of paint may
be applied over the deteriorated surface to provide a short term stabilization of the surface. All loose
chips must be vacuumed and the surrounding surfaces washed. It is important that the family and
landiord understand that this is an emergency measure only. Without adequate preparation of the
painted surfacs, any form of encapsulant will have a short life expectancy. Constant reinspection by
the family is required. The family will be instructed to keep children away from the repaired area until

more compiste abatement can be provided by the owner.

The parent or guardian will be instructed to contact the TLC representative if the surface
deteriorates further or if the landlord performs her or his own repairs or repainting. (n the latter case,
the parent will be instructed to request that the workers clean the area thoroughly by damp mopping
and wiping up any dust. The parent should further remove any dust left behind by repair workers.

&5  Followup

Each family will be provided with educational materials and information on lead peisoning and
how to minimize its cccurrence. As needed and within the constraints of available funds, families wiil
be supplied with cleaning materials, such as a bucket, mop, sponges, and detergent.
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Cleaning by TLC personnei beyond the baseline clean-up will occur at a minimum when a
subject changes residence. Frequency of recieaning beyond this minimum will be within the
constraints of available funds and proportional to the perceived rate of lead dust reaccumulation and
rate of deterioration of painted surfaces. The condition of painted surfaces shouid be assessed
periodically. If the temporary stabilization does not appear o be satisfactory, other measures, such as
owner-provided abatement or ralocation, should be considered.

6.6. Quality Control Procedures

To standardize the home visual assessment process, assessors from each city will undergo
common training and will use a common assessment form. Photograpns of various painted surface
conditions with varying degrees of surface degradation will be used.

Training for cleaning and paint-stabilization personnel will inciude relevant parts of the four-day
EPA-approved Lead Abatement Course for Workers. Supervisors, and Contractors or its equivalent as
deveioped specifically for this trial. Prior to the enroliment of the first subject, pilot cleaning will occur
in each community in housing selected specifically for this purpose. Workers will be supplied with
uniforms to wear during working hours and a facility for changing ciothes and cleaning up at the end of
the day to eliminate the potential for carrying ead dust into their cars or homes. Work crews will not
engage in any paint removal activities uniess they have received appropriate training in iead paint
abatement procedures and are provided with respirators and other safety equipment and supplies in

accordance with local raquirements.
7. STUDY PROCEDURES
7.1. Pre-Randomization Evaiuation

7.1.1. Introduction

The pre-randomization evaluation schedule includes two pre-randomization clinic visits (V1 and
V2) and two home visits (H1 and H2), for a total of four pre-randomization visits. Table 6§ summarizes

the activities during the pre-randomization period.
Table 6. Visit Schedule for Pre-Randomization Evaluation

Eligibity Checxiist J

Informad Consent J v

PoB 4 v v

C8C. Differantal, Pistsiet Count J
LSmm Chemutres | I

Creatnine | I

Urine Dip (protein. glucase) i v

Femtin I v s

Physical Examination I J

Multivtarin » Minerais + iron i i Stop
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3 mg/kg/day Fe vl Stoa_ |
Assess Compiiance v /|
Dispense Drug /|
Psycnometnc Testng / -i
Home Visual Assessment / |
Home Clean-up / '

A

It V2 > 14 days pnar. repeat COC PbB ana rescnecuse TO.

Repeat V1 femtin < 12 ng/dl.

Prescnbea for all chidren.

Prescnbed for cnidiren with hemogiobin between § and 10 with increased RDW.

.
.
(L3
L]

7.1.2. Management of Iron Status

Because iron deficiency increases lead absorption and is indegendently asscciated with poor
deveiopmental outcomes,*' carefui management of the child's iron status is requirea. Children whose
hemcglobin at V1 is less than 9 g/dL from any cause will be excluded from further participation.
Children whose hemoglobin at V1 is greater than or equal to 9 g/dL but less than 10 g/dL will be
checked for iron deficiency on the basis of the red call distribution width (RDW). If the RDW is normal,
the chiid will be enrolled. If the RDW is increased, the child will be treated with a therapeutic iron
supplement of 3 mg/kg/day and their hemoglobin rechecked in one month. Further TLC activities,
such as home visits, will be deferred until the rasuits from the repeat testing are known. |If the repeat
hemogiobin is 10 g/dL or greater, the child will be enrolled, otherwise, exciuded. If a three-month
course of therapeutic iron is not compieted before study treatment begins. iron supplementation will be
interrupted and resumed after the campietion of study treatment untii a fuil three months of iron
suppiementation have been compieted. Children whose hemaogiobin at V1 is 10 g/dL or greater will be
considered to be iron sufficient by virtue of a month or longer course of multivitamin plus iron

supplement prier to randomization.

7.1.3. Pre-randomization Visit 1 (V1)

Each Clinic will identify potential subjects with elevated bloccd lead levels whose projected age
at enroiiment is 12 to 32 months and whose family's language is English (English or Spanish in the

Newark Center). At Pre-randomization Visit 1 (V1) or over the phone gricr to V1, the Clinic
Coordinator will expiain the trial to the family and assess initial eligibility. At V1, informed consent for
the pre-randomization evaluation will be sought from the parent or legal guardian of children who
satisfy the initial eligibility requirements. See Appendix 2 for Stage | informed Consent Forms from
each of the Clinical Centers. If informed consent is given, a medical history will be cbtained and a
physical examingtion performed. Height, weight and head circumference will be measured by
standardized procedures. Blood pressure will be obtained. A TLC physician will review and verify the

child's eligibility.

Bloed will be drawn for determination of blood lead concentration and ferritin by the cantral
laboratory and for iocal laboratory determination of hemogiobin, red cell distribution width, absoiute
neutrophil count, piateiet count, alkaline phosphatase, ALT, AST, and serum creatinine. A urine dip
stick test will be performed in the ciinic for proteinuna and glucosuria.

All children will be given a muitivitamin with minerals including iron and the caregivers will be
instructed as to their administration. A vitamin diary will be provided for parents to record vitamins
taken each day. The diary will assist TLC staff in the assessment of compliance. Appointments will be
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scheduled for the home visual assessment visit (H1) in one to two weeks and for Pre-Randomization
Visit 2 (V2) in approximately one month.

Local laboratory resuits will be available shortly after V1. Children whose hemogiobin is less
than 9 g/dL will be excluded from the study. Children whose hemoglobin is equal to or greater than 9
g/dL and less than 10 g/dL and whose red ceil distribution width is increased wiil be provided with
three months of supplemental iron therapy and will undergo repeat testing at their next visit
(approximately one month). Children who are not iron deficient on the basis of the RDW cr whose
hemoglobin is greater than or equal to 10 g/dL will be enrolied. Children who show abnormaiities on
their liver function studies will be brought back to the Clinic for repeat testing of the abnormal vaiues
in approximately two to three weeks. If the repeat values are normal, the chiid may be enroiled.
Children whase serum creatinine is greater than 1.0, who show proteinuria of 2+ or greater, or who
show glucosuria will be referred for evaluation. If these conditions resoive and the child is otherwise
eligible, she or he may be entered in the study at a later time but will be required to repeat the
appropriate laboratory tests. In all cases, further TLC activities, such as H1 or V2, will be deferred

until the abnormality resoives.

CDC PbB resuits will be available approximately one week following V1. Children whose PbB
from V1 is 45 ug/dL or greater will be referred for immediate treatment according to the local standarcs
of care and excluded from the study. Children whose PbB from V1 is less than 20 ug/dL will be

excluded from the study.

Families of excluded children will be appropriately notified. any scheduled study visits will be
canceiled, and they will be provided with appropriate followup based on their lead status.

7.1.4. Home Visit 1 (H1): Home Visual Assessment

The Home Visit 1 (H1) will take place as soon as possible after V1 for eligible children. This
initial visual assessment will be used to determine whether the child should be excluded from the trial
based on poor condition of the housing and to estimate the amount of work required to clean the
residence. An assessment will be made of the likely risks of exposure to lead in paint and dust based
on the following criteria:

(1) cendition of paintec surfaces

(2) accassibility of non-intact painted surfaces

(3) condition of painted substrates

(4) ease with which surfaces can be cleaned

(5) overail structural integrity of the dwalling, both interior and exterior.

Attention will be given to the immediate dweiling unit, common areas such as hallways and stairwells,
snd porches. Fraquency of accass to the hazardous areas by the child will be considered in the
environmental assessment and clean-up pian. An attempt will be made to do visual assessments of
secondary residences so that the condition of supplemental rasidences can be taken into account in

determining eligibility.

The assassor will sketch a floor pian, record room sizes and number of windows, note
presence and condition of carpeting and other flooring, estimate the amount of time required to
prepare the unit for cleaning and determine if it will be necessary to contact the building owner or
management prior to any planned clean-up activities.

A Home Visual Assessment Report will be issued and the child's eligibility on the basis of
residence reassessed. Families of children who are exciuded on the basis of the home visual
assessment will be appropriately notified, any scheduled study visits will be cancelled, and they will be
provided with appropriate followup based on the child’s lead status.
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If the child is still eligible, an appointment will be scheduled before the projected date of
randomization for Home Visit 2 (H2) for home cleaning.

7.1.5. Home Visit 2 (H2): Home Cleanup

If the child's residence(s) meets eligibility criteria, a second hame visit will be made for lead
dust suppression. This visit will ordinarily take place sometime between H1 and T0. If H2 has not
occurred before TQ, randomization may proceed with home clean-up to take place as soon as possible
after TQ. If it is not possibie to ciean the child's home within one week of initiation of treatment, the

child will be excluded.

7.1.6. Pre-Randomization Visit 2 (V2)

At Pre-Randomization Visit 2 (V2), eligibility will be reviewed. Ability of the family to attend
scheduled study visits and to give study medications will be assessed through compliance with the
TLC schedule and with multivitamin supplementation. Families whose children are exciuded from the
TLC Triai on the basis of compliance will be provided with appropriate followup based on the child's

leagd status.

If the child remains eligible for the Trial, informed consent for participation in the Trial will be
sought. See Appendix 2 for Stage Il Informed Consent Forms from each of the Clinical Centers.
Demographic information on the subject’s family will be obtained. An intenm medical history will be
obtained and a brief pnysical examination performed. Height, weight, and biood pressure will be
measured by standardized procedures. Blood will again te drawn for central laboratory determination
of blood lead level. Children whose ferritin lavel at V1 was less than 12 ng/dL or who required iron
supplementation will aiso have their ferritin rechecked by the Central Laboratory. If the child's home
has not yet been cleaned, an appointment for the home clean-up will be scheduled at the earliest
passible date. All eligible children will be scheduled for Treatment Visit Q (T0) in one week.

7.2, Randomization

A few days before TQ, eiigibility will be reviewed and randomization to treatment group made.
Children whose Pb8 from V1 is 45 ug/dL or greater will be referred for immadiate treatment according
to the local standards of care and exciuded from the study. Children whose PbB from V1 is less than
20 wg/dl will be exciuded from the study. Families will be notified before TO and provided with

appropriate followup.
73. Treatment
7.3.1. Treatment Visit 0 (TQ): Initiation of Treatment

Treatment Visit 0 (TO) will be scheduled for approximately one week after V2. If the Data
Coordinating Center notifies the Clinical Center that the child is ineligible, then this visit will be
cancelled, the parent will be told the blood lead resuit, and appropriate follow-up will be provided
based an the child's lead status. Table 7 shows the activities during the treatment phase.

Table 7. Activities During Treatment Phase

oo ——
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If not already signed, the second informed consent for randomization and treatment will
be cbtained at this time. If V2 was more than 14 days earlier, bicod will be drawn and shipped to COC
for an additional PbB and the TQ visit will be rescheduled for the following week, when the more recent

PbB resuits become available.

Baseline psychometric testing using the Bayley Scales of Infant Development Il and the
Minnescta Child Development Index will be performed at TO.

Study drug will be dispensed and dosage raviewed with parent(s). Training in drug
administration will be provided to the parent or appropriate caregiver. Using placebo capsules, the
TLC nurse will demonstrate how to cpen the capsule and mix the drug beads with a smail amount of
fruit juice or soda. After briefly mixing the beads with the liquid, the child will be given the ligquid to
drink. The parant will be instructed to rinse the medicine cup with additional liquid twice and give to
the child to ensure that all beads are administered. If the child refuses to take the drug in a liquid, the
beads can be mixed with about one teaspoonful of applesauce cor jeily and then given to the chiid.
Before leaving the clinic, the parent will be asked to demonstrate this procedure for the TLC nurse.
Parents will be shown how to record doses and any adverse events or problems in the medication
diary. Probisms in administration and use of diary will be identified and sciutions propcsed. The
parent wiil be instructed to administer the study drug on an empty stomach. Subjects will begin taking
drug on the following moming so that 3 doses can be given that day. Caregivers will be instructed to
return with the pill bottie and the medicine diary at each visit.

Parents will be toid to stop giving muitivitamins and/or iron therapy to the child for the duration
of the treatment period. They will aiso recsive an emergency card with a 24-hour phone number to
call should emergency unblinding be necessary. A subject and/or family incentive will be provided.
Thase incentives will be determined by each Clinical Center. Appcintments will be made, if possible,
for all three Treatment Visits. The parent or guardian will be given a calendar showing scheduled
appointmants through the end of the treatment course (T1, T2, T3).

7.3.2. Treatment Visit 1 (T1)

Treatment Visit 1 (T1) will be scheduled on day 7 of study drug administration. A brief history
and physical examination will be performed by the TLC nurse or physician. Any abnormalities will be
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reviewed by a3 physician. The TLC nurse will review the medication diary and record study data.
Dosing and administration of study drug will be reviewed, problems identified and solutions proposed.
In addition, the caregiver will be reminded to reduce the dose starting the fallowing day. Blood will be
drawn and sent to the local laboratory for safety manitoring and to CDC for Pb8. Monitenng will
consist of absolute neutrophil count, platelet count, AST, ALT, and aikaline phosphatase. The
appointment for the next visit, in three weeks, will be reviewed. A subject and/or family incentive will be

provided.

7.3.3. Treatment Visit 2 (T2)

Treatment Visit 2 (T2) will be scheduled on day 28 of the treatment phase. The TLC nurse will
review the medication diary and record study data. All piil bottles will be coliected and returned to the
Drug Distribution Center for pill counts and appropriate disposal. Blood will be drawn and sent to the
local laboratory for safety monitoring and to COC for PbB. Monitoring will consist of absolute
neutrophil count, plateiet count, AST, ALT, and alkaline phasphatase. The resuits of the T2
venipuncture are necessary to assess how well the child has toierated the study drug in anticipation of
further courses of treatment, shouid these be necessary on the basis of the PbB. The appointment for
the next visit, in two weeks, will be reviewed. A subject and/or family incentive will be provided.

7.3.4. Treatment Visit 3 (T3)

Treatment Visit 3 (T3) will be scheduled for 2 weeks after the end of the treatment periad, on
day 42 of the treatment phase. A brief history and physical examination will be performed by the TLC
nurse or physician. Any abnormaiities will be reviewed by a physician. Blood will be drawn and sent
to the local laboratory for safety monitoring and to COC for PbB. Monitoring will consist of absoiute
neutrophil count, platelet count, AST, ALT, and alkaline phosphatase. The resuits of the T3
venipuncture are necessary to assess how well the child has tolerated the study drug in anticipation of
further courses of treatment, should these be necessary on the basis of the PbB. Results of the PbB
measurement obtained at T3 will determine whether a child is retreated or enters follow-up. The
appointment for the next visit, in one week, will be reviewed. A subject and/or family incentive will be

provided.

The appointment for T4 in cne week will be scheduled before the PbB resuit is available, in
anticipation that most children will need more than one course of study drug. If the Data Coordinating
Center notifies the clinic that additionai therapy is not indicated, the parent will be nctified and the
appointment will be rescheduled for the first follow-up visit. The family will be instructed to resume
muitivitamin pius mineral supplements and iron therapy, if prescribed.

7.3.5. Subsequent Treatmant Visits

if the PbB measurament cbtained at T3 or T7 is 15 ug/dL or greater, drug treatment will be
readministered. Subsequent treatment visits (T4, TS5, T8 and T7 for the second course of treatment,
and T8, T9, T10 and T11 for the third course of treatment) will follow the schedule of the initial .
treatment phase, exciuding psychometric testing. Except for psychometric testing, which wiil be
administered at TO only, the protocol for retreatment will be the same as for the initial course of
treatment. No more than three courses of treatment will be given to any child.

7.3.8. Off Protocol

Children may be taken off the TLC treatment protocol for a number of different reasons, as
discussed above. Such children will remain enrolied in the TLC Trial. In particular, followup and

psychometric visits will occur on the originally projected schedule.
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74. Followup Schedule

Once treatment has been compieted. chiidren will rasume taking nutritional suppiementation for
the duration of the trial. Children who were found to be iron deficient during the enrcilment phase will
resume iron therapy, for a total of three months of supplementation.

The followup schedule will be timed with reference to randomization, rather than ta end of
treatment. This will keep the followup schedule in synch with the timing of psychometric followup. All
children will be seen avery three months through the 24-month post-randomizaiion visit. After that
visit, followup visits will occur every four months. In cases where the six-month post-randemization
date occurs later than three months following the end of treatment, an additional followup visit will be
scheduled between the end of treatment and the six-month post-randomization date. In particular,
children who require only one round of treatment will have their first followup visit scheduled for cne
month after day 42 (T3). Any children who, for whatever reason, do not follow the standargd TLC
treatment schedule will still follow this schedule for followup, i.e., they will be seen at six months post-
randamization regardless of their traatment status.

Children will be followed until the age of 72 months or the end of the study. A reminder call
will be made or a card mailed to the family one week prior to each scheduled visit.

At each followup visit, a brief history and physical examination will be performed by the TLC
nurse or physician. Any abnormalities will be reviewed by a physician. The subject wiil be given an
adequate supply of multivitamins and the parent will be instructed to continue their administration.
Bload will be drawn and sent to CDC for determination of PbB. A subject and/or family incentive will

be provided. An appointment wiill be made for the next visit.
8. LABORATORY PROCEDURES

8.1. Introduction

Blocd sampies for blcod lead and serum ferritin determination will be shipped to the Nutritional
Biochemistry Branch, CDC, in Atianta, which will serve as the Cantral Laboratory for the trial. All other
blood work will be dene locally, following local protocols. Samples for blocod lead and ferritin analysis
will be collected by venipuncture by personnei trained and experienced in pediatric venipuncture using
proper sterile technique and following universal precautions and CDC guidelines. '

Samples will be shipped to the COC the same day they are collected. During the treatment
phase of the trial, blocd sampie wiil be shipped via ovemnight delivery. During the followup phase of
the trial, shipping need not be shipped ovemight Routine turn-around time, i.e., the time from the
receipt of the sample at CDC to the reporting of resuits to the Data Coordinating Center, will be five
working days (i.e., cne week). The shipping and reporting system will inciude a means of identifying
and expediting samples requiring analysis on an urgent or STAT basis. Urgent sampies will be
processed so that resuits are availabie no less than two days before the next visit; these will inciude
PbB8 sampies at V1, V2, and T3. STAT sampies will be processad $o that resuits are available within
24 hours of receipt of sample; these will inctude confirmation of PbBs greater than 44 ng/dL or

confirmation of increase in PbB greater than 15 ug/dL.

All anaiytical resuits will be reviewed by both the study analyst and the study laboratory
supervisor at the central laboratory. All quality control materiais will be reviewed by the laboratory
supervisor. Data will be transmitted to the Data Coordinating Center via Intemet on a daily basis as
needed. Data will aiso be recorded onto floppy disks and optical disks for archiving.
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Residual TLC blood sampies will be stored at COC for a minimum of one year following
publication of trial resuits.

8.2. Blood Lead Analysis

Lead will be measured in blood by atomic absorption spectrometry based on the method
described by Miller et al.® The lead content will be determined by using a Perkin-Eimer Model 4100-
ZL graphite furnace atomic absorption spectrophotometer with Zeeman-effect background correction.
Lead contamination must be carefully avoided throughout all procedures. All materials used for
collecting and processing specimens will be pre-screened for possible lead contamination. All
laboratory processing work will be performed under ciean conditions, including laminar flow hoods.

8.3. Ferritin Analysis

Ferritin. like hemoglobin, is a major iron storage protein. Circulating plasma ferritin is most like
the L-isoferntin. Serum farntin provides a much more sensitive indicator of iron body stores than a
traditional serum iron assay. Serum ferritin is increased in iron overioad, aging, infection,
inflammation, liver disease, juveniie rheumatoid arthritis, leukemia, and Hodgkin's disease. Serum

ferritin is reguced in iron deficiency.

Ferritin will be measured by using the Bic-Rad Laboratories "Quantimmune Fermitin IRMA” kit
which is a single-incubation two-site '**l.immuncradiometric assay (IRMA) based on the general
principles of assays as described by Addison et al.® and Miles* and modified by Jeong st a/*.

8.4. Quality Control Procedures

8.4.1. Lot Testing of Supplies for Lead Contamination

Lot testing for lead contamination is a critical part of the accurate evaluation of lead in whole
blood. Lead may contaminate most commercial blood collection devices (e.g., "Vacutainers”) from a
variety of sourcas, including the container materials themseives (glass, stainless steel, rubber, or
plastic) and the anticoaguiants used. EDTA is a particularly common source. To assure that blood
lead vailues obtained are accurate and not faisely elevated from contamination, COC wiil undertake a
screening program to evaluate the iead levels in Vacutainer tubes for the TLC Trial and any and all
devices that contact the TLC blocd specimens, inciuding disposabie syringes, stainiess steef needles,
skir cleaning devices or soivents (such as isopropancl in aicohol pads).

8.42. Laboratory Analyses

Estimates of imprecision will be generated from long-term quality control poot resuits. A quality
control system of "bench” quality control specimens will be inserted by the analyst in each analiytical
run (a set of consecutive assays performed without interruption) so that judgements may be made on
the day of anaiysis. All levels of biood lead concsntration are assessed by taking these samples -
through the complete analytical process. The data from these materiais will then be used in estimating
methodolagical imprecision and in assessing the magnitude of any time-associated trends.

The "bench" quality control pocis are prepared in sufficient quantity to fast the duration of the
trial. The levels chosen are in the iow range (approximately 20 pg/dL) as well as slevated range
(approximatety 40-44 wg/dL) S0 as not to be cbvious to the analyst. In every batch of 20 specimens
analyzed, either cne low or high concentration gquality control pool will be randomly inserted. Limits will

be-established for new poois after 20 runs.
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If, after raviewing the analytical and quality control data, the system is declared "out of control”
by the supervisor, the entire run will be repeated. !f the "out-of-control” condition still exists for femtin.
a new kit will be used and the autcdiluter evaluated for pipetting precision and accuracy. If the "out-of-
control” condition exists for bicod iead, all instrumental parameters will be raverified, and matrix
modifier and all ather reagents will be checked for possible contamination. National Institute of
Standards and Technologies (NIST) Standard Reference Material (SRM) 955a “Lead In Blood"
materials* will be analyzed in addition to normal bench quality control pools in order to confirm
accuracy and precision has been reestablished. Specimens for any analytical run held in question will
be reassayed after the system has been reverified to be “in control.”

8.4.2.1. Blood Lead Analysis

The biocd lead analysis method to be used in the TLC Trial has been used for several years in
the Nutritional Biochemistry Branch, CDC, for environmental and occupational heaith studies, as weil
as for the Third National Heaith and Nutrition Examination Survey (NHANES iil). The method has
proven to be accurate, precise, and reliable. The primary standard used is a NIST SRM lead nitrate,
and the NIST SRM 955a "Lead In Blood” materiais will also be used as external standards. Bench
quality control materials are prepared by CDC as EDTA-whole blood from lead-dosed cows.

8.4.2.2. Serum Ferritin Analysis

The serum farritin methad has also been used in the Nutritional Biochemistry Branch for a
number of years, including the NHANES ill Study. The method has been proven to be highly
comparabie to the international Committee for Standardization in Hematology (ICSH) reference
enzyme immunoassay method. The ICSH International Reference Ferntin Standard from the National
Institute of Biolcgicals, Standards, and Chemicais, U.K., is used as the external validation material for

accuracy and precision.

Because of reliability and availability, four leveis of Bic-Rad Laboratories ECS Division
"Lyphochek" lyophilized human serum controis wiil be used as bench quality control materials for
ferritin analysis. Approximate values will be 5, 50, 150, and 400 ng/mL.. Bench quality control pools
as well as blind quality control poois may aiso be made from filter-steriiized fasting human serum.

9. DRUG DISTRIBUTION

9.1. Trial Medications

As described in Section 4.2, children will be randomty assigned to active drug or placebo. The
dasing regimen wiil be based an six categories of body surface area. The total number of bottles
needed is projected to be 1,332 botties of active drug and 1,332 bottias of placebo, based on the
assumption that each participant will need an average of two treatments (two botties per participant).
An additional 30 botties each of succimer and placebo will be retained by the Drug Distribution Center
for quality assurance samples. Study drug, both active and placebo, will be packaged in botties of 95

and 130.
All trial medication, both active and placebo, will be provided by the manufacturer, McNeil

Consumer Products Company, to the Drug Distribution Center. The Drug Distribution Center will
recsive, inspect, store, repackage and ship all trial medications.

9.1.1. Repackaging of Trial Medications

The Drug Distribution Center will repackage the medications in amber color glass unit-of-use
containers, with child-resistant safety caps and a tamper-evident seal. The Drug Distribution Center
will prepare two-thirds of the projected drug requirements before enroliment begins. When haif of the

TC Tra " Protwcol 823794
d:\Nesd\protocof\pratocolvd Page 30 of 138

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



167

projected total has been dispensed, the Drug Distribution Center will repackage the remaining one-third
of the drug in proportions to be specified by the Data Coordinating Center based on actual trial

experience.

In order to provide placebo with an odor comparable to that of succimer, the Drug Distribution
Center will piace a two cm? piece of filter paper which has been soaked with Mucomyst 20% selution
into each bottle of placebo drug. An unsoaked piece of filter paper will be placed inside each bottle of
succimer so that all bottles will appear the same.

Each bottle of drug will be assigned a unique number in random sequence at the Drug
Distribution Center. Equal numbers of active and pfacebo drug will be placed ‘n sequential order in
shipping cartons. Each shipping carton will be assigned a unique identifying number. The Drug
Distribution Center will provide to the Data Coordinating Center a database containing the bottle
number, the carton numoer, and a code indicating whether active or placebo. This database will be
used with a randomization algorithm different from that which was used at the Drug Distribution Center

to further randomize drug assignments for trial participants.

9.1.2. Labelling of Trial Medications

-The Drug Distribution Center will label all repackaged botties of triai medications accarding to a
double-blinded design. Neither the clinic nor the patient will know the contents of any bottle. The
primary labei affixed by the Drug Distribution Center will state that the bottie may contain succimer or
placebo; will include a detachable, tamper-avident sealed packet containing identification of the drug in
the bottle which can be used in cases of amergencies which require unblinding of the patient; and will
include a standard, detachable bar-code with the unique Control Number of the bottle of drug. This
bar code will be transferred to the patient record after the bottie of drug is assigned.

The Drug Distribution Center will provide each clinic with secondary labels that confarm to local
reguiations. Clinic personnel wiil complete the label with the requisite dosing information when
dispensing the drug. The secondary label will provide space for the date dispensed, dosing directions,
Principal Investigator's name, address and emergency phone number. Secondary labeis will be
available in Spanish as required for individual patients. Clinical Centers will be responsible for

providing the information on local regulations for the secondary fabei.

9.2. Vitamins and Mineral Suppiements

Each child will recsive a supply of muitivitamins plus mineral suppiements to be taken
throughout the study except during treatment. Estimated total muitivitaming plus mineral supplements
is 1,391,366 tablets. This total assumes a 7% attrition rate each year of fallowup to treatment.

The Drug Distribution Center will purchase in buik 1.5 million daily doses of muitivitamins pius
mineral suppiemants for the Trial. The Drug Distribution Center will recsive, inspect, store, and ship
containers of multivitamins plus mineral supplements to the Clinics. The Data Coordinating Center will

recommend which vitaming to purchase.

Muitivitamins plus mineral supplements will be repackaged in unit-of-use botties.

9.3. Storage, Shipping and Inventory Control

The Drug Distribution Center will store all containers of trial medication and multivitamins plus
mineral suppiemaents for shipment and will maintain computerized inventory records of all available
quantities of trial medication. The Data Coordinating Center will also maintain records of available
drug in all clinics and at the Drug Distribution Center.
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The Drug Distribution Center will ship the study drug and multivitamins plus mineral
supplements to the clinics as needed. Copies of shipping invoices will be given to the Data
Coordinating Canter.

The Drug Distribution Center will distribute all orders for trial medication and muitivitamins plus
mineral suppiements to the clinical sites using a deiivery service that tracks shipments. Trial
medication will be shipped to the Clinical Centers on an as-needed basis, upon request from the
Coordinating Center, within two business days of request. Shipments of muitivitamins plus mineral
supplements will be sent to the Clinical Centers when requested by Clinical Centers and within five

business days of request.

Trial drug and multivitamins plus mineral supplements will be dispensed at six clinics in four
Clinical Centers: Baitimore (2 clinics), Newark (1 cfinic), Ohio (2 clinics), and Philadeiphia (1 clinic).

9.4. Documentation

The Drug Distribution Center will provide the Data Coordinating Center with:

. A statement of methods to be used for maintaining accurate and complete records of drugs
dispensed.

. Assurance of proper storage and inventory control of drugs.

. A statsment that dispensing and labelling of drugs and muitivitamins pius mineral supplements

are handled in accordance with local regulatory requirement for each Clinical Center.

. A listing on paper and 3%" disk in ASCI! format, specifying for each bottie of drug or placebo:
= Control Number
- whether drug is active or placebo
- cartoh number.

. Invoices and packing slips for each study medication shipment specifying the Control Numbers
of all botties shipped.

. Invoices and packing slips for muitivitamins pius mineral suppiements shipped.

. Specification of method used for generating Control Numbers, e.g. the name of the software

used to randomiy assign numbers and copies of relevant pages from the software manual
describing the ra_ndom sequence generator.

. The name and telephone number of a contact person with whom the Data Coordinating Center
can work,

25. Return and Disposal of Unused Medication

The Clinical Centers will retum all used and unused botties of study drug to the Drug
Distribution Center. Unused capsules will be counted and the counts reported to the Data
Coordinating Center. The Drug Distribution Center will account for and dispose of all unused active

drug and placebo capsuies and botties.
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10. STATISTICAL METHODS

10.1. Power Calculations

The primary hypothesis of the TLC trial is that succimer treatment of children with elevated
leveis of blood lead will improve developmental status three years after treatment begins. Although the
primary hypothesis will be tested by an analysis of covariance (see below), we assume for the
purposes of the sampie size calculation that the hypothesis will be tested by an unadjusted comparison
of the mean deveiopmental status at the three-year followup visit in the succimer and placebo groups.
We assume that the standard deviation of the standardized WPPSI-R test scores in the study sample
will be 15 and that 1,040 randomized children (78% of those enroiied) will compiete the three-year
followup visit successfully. The variance assumption shouid be conservative, both because test scores
in the study sample may have lower variance than that in the normative population and because
adjustment for basefine deveicpmental status through analysis of covanance will reduce the error

variancs.

Study power with respect to the WPPSI-R can be calculated as a function of the difference in
mean tast scores between treatment groups. Assuming a Type | Error rate of 0.05 (two-sided) and a
sampie size of 1,040 evaluable children, Figure 1 shows the power of the study as a function of the
difference. In particular, a differance of three |Q points implies a power of 30% for a standard
deviation of test scores of 15 (solid line). This power improves to 98% if we assume a standard

deviation of 12 (dashed line).

Figure 1. Power as a function of achieved difference in
mean iQ score
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Relatively little is known about the potential effects of chelation on other measures of

developmental status (CD!, CPRS, Neuropsychological Battery), height and weight. The power of the
study to detect differences in mean values of these outcome variables between treatment groups can,
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however, be described in a generic way. Table 8 presents the smallest detactable difference for a
standardized test score for a fixed sample size of 1,040 as a function of power and standard deviation
of the test score. For example, for a score with a standard deviation of 10, the study will detect a

mean difference in score of 1.7 with a power of 80%.

Table 8. Smallest detectable differance for standardized test scores.

Standard Deviation
Power 4 -] 8 10 12 14 16
20% Q.3 04 0.6 0.7 0.8 1.0 1.1
30% 0.4 0.5 0.7 0.9 1.1 1.2 1.4
40% 0.4 0.6 0.8 1.1 1.3 1.5 1.7
50% 0.5 0.7 1.0 1.2 1.5 1.7 1.9
60% 0.5 0.8 1.1 14 1.6 1.9 2.2
70% 0.6 0.9 1.2 1.5 1.8 22 2.5
80% Q.7 1.0 1.4 1.7 2.1 2.4 2.8
90% 0.8 1.2 1.6 2.0 24 2.8 32

Although the primary hypothesis of this study concems the effscts of chelation therapy in the
study sample as a whole, questions about differential effects of chelation by race and gender are of
scientific interest. Because approximately 85% or more of study participants are expected to be
African American heritage, the study will provide little information abeout differential effects by race.
The study will, however, provide some information about differential effects by gender. This question
will be investigated by first testing for an interaction between gender and treatment in the analysis of
covariance model. If a statistically significant interaction is detected, it will be necessary to estimate
the treatment effect separately for boys and giris. If the test for interaction does not achieve statistical
significance, the effect in each subgroup shouid be estimated by the overall estimate of the effect.

Because the sample must be divided into four subgroups for a test for interaction, the variance
of the estimated diffarence in effect between boys and giris will have vanance four times iarger than
the estimate of the overall effect. Figure 2 presents the power of the study to detect a gender by
treatment interaction as a function of the size of that difference.

If we assume that test scores have a between-child standard deviation of 15 points, a test for
interaction at the 0.05 level of significance will have power of approximately 76% to detect a difference
in effect sizes between boys and girls of S paints. With a standard deviation of 12, approximately the
same power is achisved for differences of 4 1Q peints. Given that the study is designed to detect an
overall difference of 3 IQ points between treatment groups, it seems impiausible that chelation therapy
would have differential effects of that magnitude in boys and girls. The study will have power of 50%

or less to datect interactions of 3 points or less.
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Figure 2. Power to detect a gender by treatment
interaction as a function of achieved difference in mean
1Q score
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10.2. Basaline Comparisons

Following standard practice in the analysis of paraliel group randomized clinical trials, the
analysis will begin with an assessment of the comparability of the two treatment groups at baseline.
The Bayley scales of infant Deveiopment (I (BSID Il) and the Child Deveiopment Inventory (CD!) will
provide baseline measuras of developmental status. Although randomizaticn will ensure that any
differences in the distribution of baseline characteristics are due to chance, exact and Student's t-tests
will be used to campute p-values testing the equality of distnbutions and mean vaiues for categornicai
and continuous variables, respectively. These p-values will be helpful in screening the baseline

distributions for comparability.
10.3. Evaluation of Efficacy

10.3.1. Test of Primary Hypothesis

The primary hypothesis of the TLC Triai is that chelation with succimer will result in an )
increase in the mean |Q at three-year followup, as measured by the WPPSI-R full-scaie deviation 1Q.
This hypothesis wiil be tested by an analysis of covariance. The dependent variable for this analysis
will be WPPSI-R score at the three-year followup visit when that measurement is obtained, and
WPPSI-R scars at the 18-month followup visit when it is available and the three-yesr assessment is
not. independent variables will inciude indicator variables for clinic, treatment group, body surface
area group, baseline blood lead level group, and baseline scores on the 8SID Il. Irespective of
compliance, each study participant for whom a WPPSI-R score is available will be included in the
analysis according to their treatment assignment (an "intent-to-treat™ analysis).
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10.3.2. Tests of Secandary Hypothesas

Secondary outcome variables to be assaessed in the TLC Trial inciude the other developmental
measures described in Section 5, as well as height, weight, head circumference, systolic blood
pressure, and diastolic blood pressure, as measurad at the three-year followup examination. The
hypotheses that chelation has a beneficial effect on these ocutcome variables wiil aiso be tested by
analyses of covariance. Each ANCOVA will included clinic, treatment group, body surface area group,
baseline blood lead level group, and baseline measures of deveiopmental status, height, or weight
most appropriate for and highly correlated with the dependent variable. These analyses will aiso

empioy the intent-to-treat principle.
10.3.3. Analysis of Repeated Measures

Height, weight, and the CDI will be measured at sach reguiar examination, and |1Q (using either
the BSID il or the WPPSI-R) will be measured at baseline, six, 18, and 36 months. Longitudinal
methods will be used to compare the rates of change in these outcome variables during the three-year
followup period. Specifically, linear models with unrestricted covanance structures®’ will be used to
tast the hypothesis of equality of rates of change in the two treatment groups. These hypotheses will

be tested by fitting models of the form
;=39 # b,"t, + by°group, + e,

where y, is the developmental score for the ith child at the jth followup visit, ¢, is the eiapsed time from
baseline at this visit, “group,” represents the child's treatment group, and e, is the error term. Two
considerations lead to the decision to use longitudinal analyses as secondary rather than primary
analyses. First, two different measures of 1Q will be obtained in this study, the 8SID Il and the
WPPSI-R, raising concems about changes in measure in a repeated measures analysis. The second
and most impertant consideration, however, is that the comparison of greatest interest in this trial is
that at the three-year followup examination. Previous studies suggest that the beneficial effect of
chelation may be iargest at this examination, and developmental status at this examination is also
most reievant to the long-term effect of chelation on deveiopment. The analysis of covariance of the
WPPSI-R at the three-year examination, adjusting for baseiine B8SID Il scare, will retrieve most of the
information about trend that would be available from longitudinal analysis of the thres followup

examinations.

10.3.4. Other Analyses

Additional anaiyses will be performed to compare biood lead levels during and after treatment
in the two treatrnent groups, investigate the reiation between blood lead level and developmental
status at the three-year followup examination, investigate the relation between change in biood lead
leve! and deveiopment status at the three-year followup examination, and evaluate the association
between compliance-adjusted measures of treatment and deveiopmental outcome.

10.4. Monitoring for Efficacy and Safety

All TLC participants will compiete the treatment phase of the TLC trial before participants begin
the three-year follow-up visits at which the primary outcome variable, the full-scale 1Q will be measured
by the WPPSI - R. Thus, it will not be necassary to deveiop formal sequential monitoring procedures
for earty termination of the enroliment and treatment phase of the trial on the basis of demonstrated
efficacy. The investigators, the NIEHS Project Office, and the Data and Safety Monitoring Committes
(DSMC) will nevertheiess be responsible for monitoring the pragress of the study closely for evidence
of both efficacy and possible adverse effacts of treatment.
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FDA regulations for investigational new drugs include specific requirements for reporting of
adverse drug experiences (ADEs). All serious ADEs will require an immediate telephone cail by the
TLC physician to the Data Coordinating Center (DCC), the FDA, the Project Office, and other TLC
physicians. FDA notification must occur within three days of recognition of a possible sencus ADE.
Any death or hospitalization will be considered a serious ADE. In addition, the DCC will routinely
gather data on all possible ADEs for regular reporting to the DSMC and the FDA.

All availabie information on efficacy and safety will be prasented to the DSMC as part of the
DCC report prepared for each Committee meeting, and annuai reports will be prepared for submission
to the FDA as required by the Investigational New Drug authorization. Because no single endpoint will
be specified in advance as a primary endpoint for assessment of toxicity, no farmal statistical stopping
rules will be estabiished for monitoring toxicity. The DCC will prepare, as part of its regular statistical
report to the DSMC, an interpretation of any statistically significant finding regarding peossible side
effects of active treatmant.
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