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Project Summary

SC602 is an orally administered, live attenuated strain of _Shigeﬂa flexneri 2a that has
shown promise as a vaccine candidate for prevention of diarrhea and dys_entery QUe to
S. flexneri 2a. The vaccine strain is a mutant version of virulent S. flexneri 2a strain 454
from the Institute Pasteur collection that retains the ability to invade colonic mucosal
cells, yet is unable to spread intra- and intercellularly or to utilize environmental iron

normally:

Pre-clinical and clinical studies were conducted in naive adult volunteers in the USA at
Walter Reed Army Institute of Research (WRAIR). SC602 was found to be well
tolerated and immunogenic in this population at a dose of 10° CFU given with
bicarbonate. Significant protection was afforded 8 weeks after vaccination against
challenge with virulent S. flexneri 2a. Outpatient studies demonstrated no secondary
transmission to household contacts of vaccinees.

. Clinical trials of SC602 were also conducted in adults and school age children in
Bangladesh at the ICDDR,B's Matlab Diarrhoea Treatment Centre and the
surveillance area. Both inpatient and community-based studies were conducted in
focusing on personal and community safety, fecal shedding of vaccine, humoral
immune markers and dose determination. Studies of dose levels of 10° to 10° CFU
were conducted sequentially in 88 adults, then 81 school children age 5-15 years. Both
adults and school childreri tolerated the vaccine well, demonstrating minimal dose-
related vaccine shedding, minimal rea@:togenicity, no transmission risk, and little
immune stimulation in this Shigefla-endemic population. The present study is designed
to build on this work, administering SC602 to the target population age group of 12 to
35 months old children.

The current study proposes to evaluate SC602 safety, fecal shedding, dose and
immunogenicity in up to 78 children aged 12-35 months initially in inpatient followed by
in outpatient trials at the Matlab field station. Two or three inpatient studies will be
conducted sequentially. Each inpatient trial wili admit 18 children 12-35 months old to
the inpatient ward at the ICDDR,B Matiab hospital for 5 days. The first trial will
randomize 3 groups to receive one of 2 single doses of SC602 (10° or 10 CFU) or
placebo orally with bicarbonate. Baseline laboratory evaluation will include stool culture
and microscopy, and immunoglobulin studies of serum and stool. Daily follow up will
include assessment of symptoms, with culture of all stools for Shigefla. Fecal
colonization will be terminated, if needed, with antimicrobial therapy prior to discharge
from the ward. Serum and stoo! samples will be obtained on days 14 and 28 for repeat
immunoglobulin assays. : ‘

The study design for the 2™ inpatient trial (and 3" if necessary) will be identical to the
1%, with the exception that dosing for the second trial will be determined after
assessment of vaccine shedding and symptoms in trial 1. .The 3" inpatient trial will be
conducted only if necessary to examine higher vaccine doses based on resulits of trials
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1 and 2. Following deteimination of optimal dose for this age group, the outpatient trial
will commence using only that dose.

The outpatient trial will enroll 24 children 12-35 months of age, randomized to receive
vaccine (16 subjects), or placebo (8 subjects). Daily follow up for symptoms in
vaccinees and household contacts will commence for 5 days. Laboratory follow up will
include routine rectal swab culture of vaccinees and household contacts, and
fecal/serum immunoglobulins in vaccinees. Symptomatic diarrhea from study subjects
and neighborhood childre:n occurring during the study period will be cultured for SC602

in addition to standard evaluation.

Data will be analyzed to determine a) whether vaccination was associated with
increased occurrence of adverse events; b) the extent of secondary spread of the
vaccine; ¢) whether there was any vaccine induced outbreak in the household; and d)
the immunoglubulin response to the vaccine.



Description of the Research Project

Hypotheses to be Tested:

1. Oral administration of SC602 to healthy Bangladeshi children from 12 to 35
months of age in dose levels less than or equal to 10°® CFU will not ‘lead to

significant adverse events.

- 2. The dose that cons.stently colonizes vaccine recipients and is safe, will also
induce evidence of immune stimulation.

3. There may be some secondary spread of vaccine to household contacts of
vaccine recipients, but there will be no vaccine-induced occurrence of

dysentery/diarrhea.

Specific Aims

1. To evaluate adverse events associated with oral administration of up to 4 dose
levels of SC602 [10°, 107, 10° or 10° CFU] relative to placebo in healthy children
12-35 months of age in a community endemic for Shigella.

2. To evaluate duration of fecal shedding of SC602 in these children for up to 28
days after vaccination.

3. To evaluate probability of, and symptoms associated with, secondary spread of
SC602 to household contacts of vaccinated children as determined by stool
culture of these contacts for the vaccine strain.

4, To evaluate humoral immune responses in serum 'and stool, manifested by
changes in immunoglobulins,

Background of the Project

Epidemiology.

The 4 species of the genus Shigella are the most common bacterial cause of severe
bloody diarrhea (bacillary dysentery) worldwide. In the developing world, Shigella
flexneri predominates, witl, S. flexneri 2a specifically the predominant serotype.

Studies from the Matlab, Bangladesh field research station of the ICDDR,B reveal that
in 8-10% of all deaths in 1-4 year old children are due to bloody diarrhea. Stool
cultures from subjects with diarrhea (all clinical variants) in this population reveal
shigellae in 8-12% of specimens; about 60% of which are S. flexneni. In a community-
based cohort study of 700 <5 years old children in this area, the attack rate of Shigelia-
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associated diarrthea was 25 episodes per 100 child-years, and 15 episodes per 100
~ child-years for S. flexneri (Eaqui etal, 1992). Globally, 65% of Shigella cases occur in

children <5 years old. In the developing world, overall, 60% of cases are associated
with S. flexneri, with 32-58% being the S. flexneri 2a serotype. S. sonnei predominates
in the developed world (77% of isolates) (Kotloff et al, unpublished). The incidence of
clinical shigellosis peaks at 1-4 year old children and decreases to approximately 25%
of peak levels in older children and adults living in endemic areas (Keusch et al, 1991;

Slayers et al, 1994).

High attack rates of shigellosis also occur in individuals newly arrived to endemic areas,
such as travelers, western expatriots and military populations on maneuvers (Bennish
et al, 1990; Cohen et al, 1988). During Operation Desert Shield, 57% of US troops’
reported diarrhea ‘over a 2 months interval, 26% of which were associated with
shigellae (Hyams, 1991). Curing Operation Bright Star in Egypt, 30% of US troops per
week were struck with diarrhea, 19% of which were shigellae-associated (Oldfield,
1991). .

Biology. .
Shigellae are characterized as gram-negative, rod-shaped, non-motile bacteria that are
closely related to Escherichia coli. Shigellae are thought to elicit diarrhea by two
distinct mechanisms (Hale, 1991). An early watery diarrhea commonly occurs, likely
related to production of a toxin as the bacterium passes through the small intestine.
Bloody diarrhea may follow, associated with pathologic lesions in the colon. Coilitis is
induced by endocytic uptake of shigellae by follicle-associated M cells, followed by
intra- and intercellular spread to adjacent epithelial cells, with resultant inflammation
and uicer formation. Invasion of M cells is mediated by ipa proteins encoded on a
critical 120-140 mD virulence plasmid; whereas intra- and intercellular spread is
mediated by another plasmid gene, icsA (Hale, 1991). Cell to cell spread of intracellular
shigellae is initiated by recruitment of host cell actin to form a cytoskeleton-based
motor, which moves the organisms to areas of intermediate junctions between cells. A
rigid protrusion containing shigellae is formed, mediated by cell adhesion molecules
(CAM), that is taken up via active endocytosis by contiguous cells. Lysis of the
endocytosed double membrane bound vessicle follows, brought about by plasmid-
encoded proteins. Mutant shigellae that cannot recruit and organize an actin motor for
intercellular spread are unable to elicit clinical symptoms in rabbit ileal loops or in
intragastrically challenged rhesus monkeys (Sansonetti et al, 1991). Thus the active
remodeling of the intestinal epithelium for the propagation and spread of shigeliae in the
intracellular environment is central to the dysenteric manifestations of shigelliosis.

Clinical.

Dysentery, the definitive clinical manifestation-of shigellosis, is defined as frequent
passage of bloody stools with mucus and abdominal pain. Constitutional symptoms
such as rectal tenesmus, fever, mild tenderness over the left colon upon palpation and
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shigellosis peaks at 1-4 years and decreases to approximately 25% of peak levels in
older children and adults living in endemic areas (Slayers et al, 1994). Also,
individuals newly arrived to endemic areas with high pre-existing serotype-specific
serum antibodies have significantly lower attack rates during Shigella outbreaks (Cohen

etal, 19288).

Demonstration of an immune response to shigellae has relied upon measurement of
serum antibodies. DuPont et al (1972) showed that the magnitude of the serum
antibody response to O-antigen following challenge with S. flexneri correlated with the
severity of the clinical illness. Since Shigella infections remain largely limited to colonic
mucosa and rarely disseminate via the systemic route, it is the mucosal rather than
systemic immunity that plays a major role in protecting the hosts. Secretory IgA
constitutes the first line of defense against Shigella infections and has been found in
local secretion after natural infections (Dinari et al, 1987). The role of Shigella-specific
slgA in the antibody-dependent cell-mediated antibacterial activity of intestinal
lymphocytes has been clearly shown in in vitro studies (Tagliabue et al, 1983). In the
murine pulmonary infection model of shigeliosis, protection was found to be serotype
specific and was dependent on local concentration of dimeric IgA (Phalipon et al,
1995).

SC602 characteristics.

Shigella vaccine candidates developed previously have frequently been excessively
reactogenic or inadequately immunogenic (Hale, 1995). More recent efforts have
focused on live attenuated mutants that retain the ability to invade the colonic
epithelium and induce an immune response, yet fail to elicit clinical symptoms. The
ability of the bacterium to spread from cell to cell following invasion has been shown to
be important for eliciting clinical symptoms. In 1890, Philippe Sansonetti and his group
at the Institute Pasteur developed the SC602 mutant strain (Barzu et al, 1996) which
retains the virulence plasmid genes (encoding ipa proteins) that mediate cellular
invasion, but is missing the gene encoding icsA, which mediates intra- and intercellular
spread. This is accomplished via a 10 Kb deletion encompassing the entire 3.6 Kb
icsA gene and extensive flanking regions on the virulence plasmid. Additionally, this
strain has a second attenuating mutation of the aerobactin (iuc) gene, which is involved
in iron utilization and survival in the extracellular space (Hale, 1991). This deletion, a 4
Kb deletion encompassing the juc chromosomai locus, was pursued based on the
observation that certain auxotrophs are unable to multiply intracellularly, indicating that
at least some nutrients are limiting. It has been demonstrated that aerobactin negative
mutants grow in cultured cells simitar to the wild-type strain, however, subtle differences
in the virulence of these mutants can be detected in animal models. With a relatively
small inoculum, an iuc mutant produces a delayed-positive Sereny test (guinea pig
keratoconjunctivitis model for assessing Shigelfa/EIEC invasiveness) relative to wild-
type strains. When the inoculum is-increased the juc mutant is nearly as virulent as the
parent strain. Thus it appears that aerobactin facilitates multiplication of shigeliae within
tissues, but attenuation associated with the loss of siderophore expression can be
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overcome if the initial challenge includes high numbers of organisms (Hale, 1991).
~ Virulence can be restored by an 8 Kb complementation of the icsA gene, demonstrating
that this is the primary attenuating mutation. 1t is highly untikely that the entire icsA
region could be reconstituted by recombination with the virulence plasmid from another
enteroinvasive pathogen in the environment, since the virulence plasmid is not self-
transmissible by conjugation (Sansonetti et al, 1982).

SC602 preclinical testing.

In 1992, a research seed of SC602 was acquired from the Institute Pasteur under a
Material Transfer Agreement with WRAIR. In October 1994, lot 0070 was fermented
and lyophilized under curréent Good Manufacturing Practices (GMP} in the Department
of BIO|0gICS Research, WRAIR. Approximately 150 ampules of lyophilized lot 0070
remain in storage at 75°+/-5° C at WRAIR. Reconstituted ampu!es of lot 0070 have
consistently yielded 10'° CFU /ml since manufacture.

Preclinical testing of lot 0070 was performed in 1995 using guinea pigs and rhesus

monkeys. In another study, SC602 was evaluated for efficacy using the Sereny test

(guinea pig keratoconjunctivitis model of Sh:geﬂa/EIEC invasiveness). The Sereny test

resulted in only mild irritation with no real signs of keratoconjunctivitis, which suggested

significant attenuation of this vaccine strain. These data indicate that in the guinea pig -
model, SC602 was not reactogenic and was protective.

Echeverria and Hale (unpublished data,1995) conducted a safety and efficacy trial of lot
0070. The vaccine group consisted of 16 monkeys that ingested sodium bicarbonate
followed by 10" CFU of SC602; 8 controls ingested bicarbonate alone. Within the first
48 h 7/16 (44%) of the animals that received SC602 had liquid stools with mucus. The
stool volume was not increased, and none of the animals had liquid stools for more
than 24 h. Two of 8 control animals (25%) had liquid stools with mucus. All vaccinated
monkeys shed vaccine for at least 3 days. Neither lethargy nor anorexia was observed
in either group of animals. Challenge of naive rhesus monkeys with 10" CFU wild type
S. flexneri 2a elicited dysentery in all animals, and was lethal for 1/3. Within the limits
of the rhesus monkey model, these data demonstrated substantial attenuation of
SC602, and the safety and colonizing ability of the lot 0070 product

SC602 human trials in the United States. *

Four phase 1 human inpatient clinical trials and one outpatient trial of SC602 have been
conducted in adults in the United States at WRAIR. The first of the inpatient studies
was conducted in 1995, testing increasing doses from 107 to 10° in groups of 3
volunteers each. No product-related reactions were seen at doses through 10° CFU,
however, fever or moderate constitutional symptoms was observed in 2/3 volunteers
receiving 107 CFU, and severe shigellosis occurred in 2/3 subjects receiving 10° CFU.
These data suggested that the dose of 10° CFU effectively colonized, was not
reactogenic and merited further study.
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Safety and immunogenicity of a single 10° CFU dose was further evaluated in 15
volunteers, monitored on the inpatient ward for 2 weeks. All volunteers shed SC602
shortly after vaccination. Moderate to severe symptoms were seen in 67% of subjects
including 2 with diarrhea and fever, 5 with diarrhea but no fever, 3 with fever and
constitutional symptoms but no diarrhea, and 1 with constitutional symptoms but no
fever or diarrhea. The 10%® CFU dose was felt to be too reactogenic and a 3" trial was
conducted using a dose of 10* CFU.

The 10* CFU dose was given to 12 volunteers in the inpatient ward. All of the
volunteers shed SC602 at.levels of 10°-10° CFU/gm stool. Only 1 volunteer reported
any adverse events (mild to moderate systemic symptoms and diarrhea). Seven of 12
subjects demonstrated significant IgA antibody secreting cell stimulation following
vaccination. These data therefore warranted further testing of efficacy of the 10 CFU

dose.

The 4™ study (Coster et al, 1999) readmitted 7 of the 12 volunteers who had received
the 10" CFU dose 8 weeks after vaccination, and another 7 controls. All subjects were
challenged with 10° CFU virulent S. flexneri 2a strain 2457T given with bicarbonate.

None of 7 vaccinees experienced severe disease (diarrhea with fever, dysentery or
shigellosis), whereas 6 of 7 controls did become seriously ill (p=<.005, 2-tailed Fisher
Exact Test). Three vaccinees experienced mild transient diarrhea without other
associated symptoms or fever. Similar levels of protection against experimentally
induced shigellosis have never been reported in the scientific literature, spurring further
studies.

These inpatient studies truncated vaccine colonization with antibiotic therapy prior to
discharge. Further investigation of transmission risk was thus pursued in an outpatient
study of 35 volunteers at WRAIR. Thirty-three subjects were given 10° CFU SC602 and
2 placebo in this study. Vaccinees and household contacts were followed for
symptoms and fecal shedding for up to 60 days before administration of antimicrobials
to truncate intestinal carriage if necessary. No secondary transmission to household
members was documented. Time to first vaccine-positive stool was a mean of 65 h
after vaccination (range 18:172 h), and vaccinees shed SC602 for a mean of 12 days
(range 1-32). Twenty-one percent of persons reported symptoms after vaccination,
including 4 (12%) with generalized aches or headache, 3 (9%) with fever (T>39C), 3
(9%) with diarrhea (>2 loose stools in 24 h), and 2 (6%) with abdominal cramps. One of
those with fever, headache and generalized aches (but no diarrhea) also had evidence
of upper respiratory infection at the time. Overall, symptoms were short-lived {lasting
only a few h), well tolerated, and not always due to the vaccine. These data suggest
that about 10% of people wili have some change in bowel pattern, and that about 10%
will have low grade fever, not necessarily associated with G symptoms or related to the
vaccine.



SC602 human trials in Banqladésh.

The WRAIR studies did not answer important questions about secondary transmission
in developing countries where clean water and sanitation resources are limited or
unavailable, and population density is high. Neither did they address the issue of
appropriate dosing in populations from an area endemic for Shigella. Adults and older
children from these populations were felt likely to require a higher dose of vaccine than
unexposed populations, though nutritional deficiencies might conversely raise the risk
of the vaccine. For these reasons, a series of inpatient and community based
outpatient studies were -conducted at the ICDDR,B research facility in Matlab,
Bangladesh. These were conducted in adults and older children in order to establish
the safety of the vaccine prior to study of the vaccine target population of 1-2 year olds
at greatest risk for Shigella.

The Matlab studies were conducted sequentially, first in adults, then school age
children (5-15 years old). Each age group was studied in a series of 4 sequential
randomized, double-blind, placebo-controlled clinical trials. The first study was an
inpatient trial designed to closely evaluate safety and fecal shedding of 3 dose levels of
the vaccine (10%, 10° or 10° CFU of SC602 or placebo) given in a single dose.
Volunteers were followed up for 5 days, then given antimicrobial therapy on day 6 if
shedding of vaccine strain continued. Stool, blood and urine were coliected on days 0,
14 and 56 for immunoglobulin assays. Following the inpatient trial, 3 outpatient trials
were conducted to evaluate each dose level individually. Household contacts of
vaccinees were followed additionally for symptoms and fecal shedding of vaccine for up
to day 56. Stool, blood and urine of vaccinees were again collected for immunoglobulin
assays.

Inpatient trial: Adults

The first of these trials admitted 20 healthy adult Bangladeshi men 20-39 years of age
to the Matlab field station hospital. They were randomized to receive a single oral dose
of 10%, 10° or 10° CFU or placebo with bicarbonate solution in a double-blinded trial.

Follow up included daily interview and collection of all stools for culture and
characterization. Malaise (40%), anorexia (60%) and mild abdominal pain (35%) were
the most commonly observed symptoms. There was no clear dose-relationship, and no
fever, diarrhea, dysentery or severe symptoms were observed. Short-term fecal
excretion of SC602 occurred in a dose related fashion (0/5 in the 4 log group, 1/5 in the
o log group, and 2/5 in the 6 log group). All doses were felt safe to continue to
outpatient evaluation.

Oulpatient trials: Adults

Sixty-eight Bangladeshi adults were divided into 3 groups studied in sequence
according to dose level (lowest to highest). The first group consisted of 12 subjects
who received SC602 at a dose of 4 logs CFU with buffer, 4 received vaccine without
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buffer, and 4 received buffer alone. This design was repeated for the 5 log and 6 log
CFU doses, except that 4 additional subjects were given buffer alone. Symptoms and
fecal excretion of SC602 were monitored among vaccinees and their household
contacts for up to 56 days. Diarrhea was not reported at any of the vaccine dose
levels. Minor symptoms were commonly reported among most study participants, but
there was no difference between vaccinees and controls and no dose-relationship. In
the 6 log CFU dose group, 1 vaccinee had low grade fever, and 2 reported body aches.
No increase in symptoms was seen among household contacts. SC602 was not
isolated from any vaccinez, household contact or diarrhea case occurring in the
neighborhood. The adult trials suggest minimal vaccine shedding, minimal
reactogenicity, no transmission risk, and little immune stimulation in this Shigella-

exposed population.
Inpatient trial: schoolchildren

Nine subjects age 5-15 years old were randomized 3 each to receive 10°, 10° or 10°
CFU. No severe symptoms, fever or diarrhea followed vaccination, though 1-2 loose
stools occurred in 4 of 9, and abdominal pain in 2 of 9. All symptoms were mild, except
1 report of moderate abdominal cramps in a 6 log CFU recipient.

Overall, symptoms were not serious and not dose related. One subject passed a few
drops of blood of unclear origin on day 5 with normal stool and did not excrete SC602.
Stool microscopy revealed <10 WBC's per HPF, hookworms and other worms. Rectal
examination was unrevealing. The passage of few drops of blood for a day was
considered due to some local lesion, e.g., anal fissure.

Outpatient trials: School children

Four, 5 or 6 logs CFU or placebo were given to a total of 70 children. Vaccinees and
household contacts were {ollowed for symptoms and shedding. Once again, no
diarrhea, dysentery or severe symptoms were experienced. Loose stools occurred in
15% of vaccinees, but 9% of controls. Abdominal pain was reported in 21% of
vaccinees, but 14% of controls. Symptoms were otherwise not more common in
vaccinees than in controls, and no dose relationship was apparent. Secondary
transmission to household contacts was not demonstrated.



Signs and symptoms in inpatient school chifdren.

1

Cdlog 5log 6 log Total
Symptoms (n=3) (n=3) (n=3) {n=N
Diarrhea 0 0 0 0
Loose stool 0 3 ] 4
Bloody stool 0 1 0 |
Nausea t 0- 1 2
Vomiting ] 0 0 ]
Abdominal pain | 0 | 2
Fever* -0 0 0 0
Headache ] 0 1 2
Body aches 0 0 0 0
Malaise ] 0 2 3
Joint pain 0 0 0 0
Gas 2 0 0 2
Anorexia | | 2 4
Others 2 0 0 )
Summary of
symptoms
Mild 3 3 i 7
Moderate 0 0 | i
Severe 0 0 0 0
Any symptom 3 3 ) g

Signs and symptoms in outpatient schoolchildren:

Dose(CFU)
Symptoms (%) 4 log ' 5log 6 log Placebo
(n=16) (n-=16) (n=16) (n=22)
Diarrhea 0 0 0 0
Dysentery 0 0 0 0
Loose stools - 1 4 2 2
Abdominal pain 4 3 3 3
Headaches 5 2 3 3
Fever 1 0 0 2
Any mild 8 9 6 9
Any moderate 0 - 1 1 2
Any severe 0 0 0 0
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In summary, the school children trials demonstrated SC602 to be well tolerated, with
mitd symptoms in about haif, and moderate symptoms rarely. Loose stools and mild
abdominal cramps may occur somewhat more commonly than in controls, though not
remarkably so. Secondary transmission of vaccine was not evident.

The combined trials in aduits and school children support further efforts to evaluate the
vaccine in small numbers of children in the target population age range of 1-5 years.
This study is designed towards that end.

Research Plan

STUDY DESIGN

A randomized, double-blind, placebo-controlled clinical trial is proposed, conducted in 4
phases. The first 3 phases will be inpatient trials directed primarily at determining the
safety and optimal dose of SC602 in the target age group of 12-35 months old children.
Healthy children will admitted in ICDDRB Matlab research facility after screening and
taking consent. Children will be followed closely for symptoms, fecal shedding of
vaccine, and immune markers. After 5 days of observation, they will be treated with an
antimicrobial if shedding Shigelfa to truncate intestinal colonization prior to discharge.
The volunteers will be requested to come to Matlab on days 14 and 28 for submission
of blood and stool specimens. On the basis of these studies, the optimal dose in this
age group will be chosen. The outpatient trial will follow, in 12-35 months old children,
and providing only the single dose chosen in the inpatient trials, or placebo. The
additional intent of the outpatient trial is to assess risk for secondary transmission from
vaccine recipients to household contacts. These trials will administer vaccine or
placebo to 78 children, and monitor about 100 household contacts for secondary
transmission. These studies will form the basis for consideration of further safety
and/or efficacy trials of SC602 in this population.

Number of subjects enrolfed in the trials

Trial Vaccine Placebo Household contacts Dose

Inpatient #1 12 6 10(3) or 10{4) CFU
Inpatient #2 12 6 10{4) or 10(5) CFU
Inpatient #3 12 6 10(5) or 10{6) CFU
Outpatient 16 8 100 To be determined
Totals 52 26 100

1. Inpatient trial #1:

The first inpatient trial will admit 18 healthy children age 12-35 months of age with a
caretaker, to the ICDDRB clinical treatment and research facility in Matlab,
Bangladesh. Baseline stool and serum specimens will be collected for stoo! culture and
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characterization, and fecal and serum immunoglobulin studies.  Children will pe
randomized to 3 dose groups: 6 will receive a single oral dose of 10° CFU SC602 with
bicarbonate buffer; 6 will receive 10° CFU with buffer; and 6 will receive a placebo
(sterile water) and buffer.  Close daily monitoring of symptoms and physical
examination will be conducted. All stools wili be collected for culture and
characterization. On day 6, all children will be given antimicrobial therapy prior to
discharge. Health workers will collect stool and serum specimens for immunoglobulin
assay during home visits on days 14 and 28 following vaccination. Secretory IgA
specific for S. flexneri 2a LPS will be assayed in stool samples. Anti-S. flexneri 2a LPS

IgA and IgG will be assayed in serum samples.

Inpatient trials data/specimen collection

Study Day 0 1 2 3 4 5 6 14 28
Vaccinate X ]
Symptoms X X X X X X X
- Stool cx X X X X X X X
Stool/Blood for Ig X X X

2. Inpatient Trial #2

Approximately 2 weeks after the 1% trial is begun, the 2" inpatient trial will again admit
18 children with their caretaker to the ward. The chosen dose(s) will be administered to
12 children (6 each if 2 doses), and placebo to 6. Children will be followed similarly to
trial 1. Stool specimens for culture, and stool and serum specimens for Ig studies will
be collected according to the same schedule as in the 1% trial.

Interpretation of optimal dose to be administered in the 2" inpatient trial will be based
on analysis of rates of fecal shedding of SC602, and on rates and severity of symptoms
demonstrated during follow up in this 1% trial. The possible doses administered in the
2™ trial will be 10°, 10* or 10° CFU. -

Inpatient Trial No. 2 Dose Selection'Guideﬁnes:

% Shedding Trial 1 Symptoms Trial 1 Dose 1 (CFU) Dose 2 (CFU)
<34% Minimal 10° -
. <34% Mild 10° 10°
<34% Mod (few subjects) 10° -
<34% Mod (many subjects) Stop study -
35-67% Minimal - mild 10* 10°
35-67% Mod (few) 10* -
35-67% Mod (many) or Severe (any) Stop study -
>68% Minimal-mild ' 10 10°
>68% Med (few) 103 101

>68% Mod (many) or Severe (any) Stop study -
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3. Inpatient Trial #3:

If considered to be necessary based on the absence of significant fecal
shedding/symptoms in 10° CFU recipients, then a 3" inpatient trial of 10° CFU will
commence. The design will be identical to the earlier trials, though 10° and/or 10° CFU
will be given to 12 subjects, and placebo to 6. Baseline studies and follow up
procedures will be identical. The optimal dose to be administered in the outpatient trial
will be determined from the combined data from the inpatient trials.

Inpatient trial No. 3 dose selection guidelines:

% Shedding Trial 2 Symptoms Trial 2 Dose 1 Dose 2
<34% Minimal 10(6) -
<34% Mild 10(5) 10(6)
<34% Moderate (few) 10(5) -
34-67% Minimal-mild 10(5) 10(6)
34-67% Mod (few) 10(5)

34-67% Mod (many), or Severe (any)  Proceed to OP trial with 10(4)

>68% Minimal or mild Proceed to OP trial with 10(5)

4, Qutpatient Trial:

The outpatient trial will enroll 24 children from neighborhoods proximal to the clinical
facility, vaccinating them approximately 3 weeks after beginning the 3rd inpatient trial.
Additionally, household contacts of these children will be recruited and followed for
intestinal symptoms and fecal shedding of SC602. Baseline stool and serum
specimens will be collected from vaccine recipients, and processed as before.

Children will be randomized into 2 groups; 16 will receive the single best dose of
vaccine identified in the inpatient trials (with buffer), and 8 will receive placebo with
buffer. Every day for the first 5 days following vaccination, a study physician will visit
the children at home, record symptoms and signs of illness, and perform directed
physical examination. Symptoms in household contacts will be recorded as well. A
health worker will collect stool samples from vaccinees on days 2, 4, 6, 8 and 10 for
culture and characterization. If persistently culture-positive for Shigelia flexneri on day
10, stools will continue to be collected each 3 days until 2 consecutive stools are
culture-negative or until day 28, at which time antimicrobial therapy will be administered
to truncate intestinal carriage. Household contacts will have stool collected on days 6
and 10 for culture, and will be asked about intestinal symptoms since the last visit.
Stool and serum specimens for immunoglobulin assays will be collected on days 14 and
28 from vaccine/placebo recipients.

Diarrhea occurring in non-enrolled children < 5 years old from neighborhoods of
vaccinees, who seek treatment at the clinical center, will be routinely cultured for the
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vaccine strain in addition to\ the usual pathogens sought. Study subjects develc_)ping
intestinal illness during the trial will have a stool specimen collected for gulture prior to
institution of therapy. Diarrhea treatment will follow standard WHO guidelines.

Outpatient trial symptom/specimen collection schedule:

Day 0 1 2 3 4 5 6 8 10 14 28
Vaccinees
Symptoms
Rectal swab cx
Stool/Blood for ig
HH Contacts
Symptoms
Rectal swab cx | X X

X X X X X

x OX XX
>
pod

STUDY SUBJECTS

Population. . - _

The trial will be carried out at the Matiab field research area of ICDDR,B. The field area
was originally developed for field evaluation of cholera vaccines. To support field
studies, a Health & Demographic Surveillance System (HDSS) was established in
1966. Over the years, the system has been refined and is currently operational in 142
villages containing about 210,000 population. An average village under surveillance has
about 250 households divided into clusters of households (neighborhoods or bar);
typically baris are comprised of 5-8 households. The HDSS gathers vital event
information, such as births, deaths, and migrations on a regular basis through home
visits. The demographic database is computerized and updated regularly.

Since the inception. of work in the Matlab area, a diarrhea hospital has been in
operation at Matlab to treat diarrthea patients from the locality. In addition to Matlab
hospital, three community-operated diarrhea treatment centers also provide treatment
to diarrhea patients. Oral rehydration therapy (ORT) and referral services for diarrhea
are provided in the commur.ity by a cadre of community health workers (CHW -- one
per 1,800 population in half of the area and one per 3,000 population in the remaining
area) and Bari Mothers (these are community volunteers who serve as depot-holders of
ORS packets, distribute ORS and provide advice to diarrhea patients -- there is one for
about 50 persons).

Matlab is fairly representative of most parts of rural Bangladesh. In 1995, the crude
birth rate and the crude death rate were 26.5 and 7.9 per 1000 populations 'and infant
mortality rate was 65.3 per 1,000 live births. Although there has been a decline in
diarrheal death rates over time, the rates are still high. In 1995, diarrhea accounted for
about 12% of infant deaths and about a third of all deaths in children 1-4 years of age.
When diarrheal deaths were dis-aggregated into deaths due to acute watery diarrhea,
dysentery or persistent diarrhea, it became evident that dysentery and persistent
diarrhea were more important causes of deaths than acute watery diarrhea in children
over one year of age. Little data is available on older age groups from the Matlab area,
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however in those < 60 months, Shigella incidence peaks from 18 to 42 months of age,
declining to less than half of the peak rates between 43 ar_md 60 mqnths. The vaccine
being tested is thus intended for use in the target population of children < 5 years of
age in diarrhea endemic countries, and in adult and child travelers to those areas.

Age range and gender. .
Gender will not be a selection criterion. Age range will be 12-35 months of age for both

inpatient and outpatient trials. The age group most likely to benefit from this. vaccine.
Shigella incidence in this population is very low prior to 12 months of age, rises after
that to peak at 18-42 months, then drops off to 25% or so of peak levels by 48 months.
Though rates are lower before 12 months, severity of disease is greater. Age <12
months has been identified as a risk factor for mortality in cases of Shigella-associated
diarrhea. This very young group will be excluded in this study because the vaccine is a
living attenuated strain, and safety has not yet been demonstrated. After 36 months of
age, most children in this community will have been exposed to Shigella, have some
degree of immunity. Baseline Ig levels at this age are likely to be higher, and post-
vaccination titers less likely to rise significantly compared to younger children. Given
the small sample size, including children older than 36 months may then underestimate
both risk and immunogenicity in the younger target population. The inpatient trials
primary goal is to evaluate safety, immunogenicity and dose. The outpatient trial will
focus on transmission risk.

Selection method.

Villages from the Matlab DSS area that are proximal to the clinical facility will be
selected for the study. Baris of average size (5-7 households) will be identified from the
selected villages. The Heads of villages in which the baris belong will be approached
by one of the study investigators for permission to recruit subjects from among his
village for participation in the trial. f permission is provided, the representative of the
chosen bari will be approached for his approval as well. Once this is accomplished,
parents of children in the target age range will be approached for consent to screen
their child for inclusion in the study. Written consent will be obtained prior to proceeding
_with screening.

Inclusion criteria.

Age: 12-35 months.

Baseline bowel habits: normal. > 3 stools per week; < 3 stools per day.

Parent/guardian has good understanding of the study, subjectively determined after
study briefing and individual discussion.

Child indicates assent to participate when questioned.

Parent/guardian willing to follow guidelines of the study.

Outpatient trial: At least 50% of household contacts must be wifling to participate in
monitoring for seconaary transmission.
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Exclusion criteria.

Age <12 months or >35 months.

Current or recent diarrhea (within 2 weeks of vaccination).

Chronic gastrointestinal disease

Current use of stomach acid neutralizers .

Need to take medication containing zinc/iron during the period of study

Use of antibiotics within 7 days of dosing

Known or suspected clinically significant illness

Allergic to available antibiotics

Febrile within 48 h of vaccination :

Outpatient trial: Fewer than 50% of household contacts willing to participate in
monitoring for secondary transmission.

Subject identification
Following collection of baseline biographic data, a unique study identifying number will
be assigned to each volunteer, which will be utilized in identifying all data collected on
that subject and in the study data base.

SAMPLE SIZE :

Four small trials will be conducted in sequence as part of this protocol. Up to three
inpatient trials will be followed by an outpatient trial. The inpatient trials will enroll 18
subjects each, of whom 12 will receive vaccine and 6 placebo. The outpatient trial will
“enroli 24 subjects, providing vaccine to 16 and placebo to 8. Additionally, as part of
assessment for secondary transmission risk, household members will be recruited for
participation in a minimal risk aspect of the outpatient trial, collecting only 2 stool
samples and symptom responses. No medication or vaccine will be provided to this
population, unless symptomatic intestinal disease is apparent and/or the vaccine strain
is cultured from their stool.- In that case, standard antibiotic treatment will be provided.
Assuming 5 household members per vaccinee.in the outpatient study, about 100
household members will be enrolled.

As a phase 1 trial in young children, sample size considerations are relatively less
important than safety concerns. Our sample size has been determined based on three
considerations:

We feel an ethical obligation to perform the trial in as safe a manner as possible. That
is why we escalate the dose sequentially in the inpatient studies, providing only the
very lowest doses initially, rather than expose ail subjects at once. That is also why
we expose the fewest number of volunteers possible.

Logistical considerations. How many volunteers are available to participate, and how
many can be accommodated and monitored adequately in the facilities at our
disposal?

Statistical considerations. With at least 12 volunteers receiving the chosen dose, and
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it none of the placebo recipients and.a third of the vaccinees experience
ig 223:?32 event, there \?viil be >80% power to detect this difference with‘>.95°A3
significance level by Fisher Exact Test. Similarly, if none of the placebo recipients
sero-convert, and at ieast one third of the vaccinees at the chosen dose sero-
convert, we will be able to detect that difference with >80% power and >95%

significance by Fisher Exact Test.

OUTCOME VARIABLES

Clinical
Adverse events in study subjects. : :
Secondary transmission of SC602 to household contacts of vaccinees.

Adverse events in household contacts of vaccinees.

Laboratory ‘
Occurrence and duration of fecal shedding of the vaccine strain.
Immune response as measured by changes in anti-S. flexneri 2a LPS secretory

IgA in stool, and IgA and IgG in serum.

DATA COLLECTION METHODS

Baseline

Baseline socio-demographic data and laboratory specimens will be collected during the
week prior to vaccination. The laboratory assays will include serum (about 4 ml), stool
and urine for |g assays; and stool for O&P and culture. Forms for these data are

included in appendix.

Followup |

Inpatient trials. Following vaccination, study subjects will be monitored every day until
‘discharge by study physicians. Information to be obtained during follow-up will include
vital signs, responses to an interview regarding symptoms experienced by the subject
during the last 24 h, and a physical examination of the study subjects. Laboratory
follow up will include culture and characterization of all stools each day until discharge.
Discharge will be allowed beginning on day 6 if at least 2 sequential stools are culture
negative for SC602. All subjects will receive antibiotics on day 6 prior to discharge. For
those who are culture positive for the vaccine, they will be retained on the ward until 2
sequential culture negative stools are received, but in no case longer than 10 days after
vaccination. If still shedding SC602 72 h after initiating antimicrobial therapy, a different
antibiotic will be given, and the first drug discontinued. On days 14 and 28, subjects will
be asked to provide stool and serum collection for Ig assays.

Qupatient trial. Following vaccination study subjects will be monitored daily for 5 days
by the teams of one physician and one CHW. Information obtained will again include
vital signs, physical exam and responses to a symptom interview. Additionally,
symptoms occurring in hkousehold contacts will also be sought out and recorded.
Beginning on day. 6, subjects will be visited every other day by a team of one health
assistant (HA) and one CHW who will collect data on adverse events in the subjects
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and their contacts using a pre-tested questionnaire. After day 10 until conclusion (_)f the
study on day 28, these teams will continue to visit vacciqeeg every 3 dgys oniy if the
stool is persistently culture-positive for SC602. Teams wil! visit all vaccinees on days
14 and 28 for stool and serum collection for Ig assays.

Specimens collected ‘ -
Blood: 3 samples of 4 ml each will be collected in total; one sample at baseline and the

others on days 14 and 28 respectively for g assays. Specimens will be collected in
clotting tubes by experienced personnel, labeled as to name, date, study day and study
ID. Specimens will be stored at 4 degrees C until transport to ICDDR,B Dhaka for

processing.

Stoofs: All stools from inpatients will be collected. Rectal swabs from outpatient
"vaccinees will be collected every other day to day 10 and each 3™ day thereafter to day
28 if S. flexneri culture positive. All vaccinees will also have stool specimen collected at
baseline and on days 14 and 28 for secretory IgA assay. Household contacts will have
‘a rectal swab collected on days 6 and 10. Each volunteer and household contact will
receive a reusable stoo! container for collection of specimens. Specimens will be
taken to the laboratory and processed within 2 h of collection for culture and
characterization. A 1 gm sample of the first stool collected each day from inpatients will
be stored for.later PCR processing for S. flexneri gene sequences. All S. flexnerni
isolates will be saved and tested for the SC602 gene deletion by PCR.

MEDICATIONS USED

Vaccine and buffer agents:

Lyophilized ampules of SC602 were manufactured and stored at Forest Glen (Bldg
501) of WRAIR, USA. The ampules will be transported on dry ice to ICDDR,B and
maintained at -70+/-5 degree C until used in the vaccine study. At each prolonged
stop during transportation of the vaccine, the container will be checked to verify that
adequate dry ice is present and that the vaccine is frozen. A signature page will be
utilized indicating name, date, time and condition of the vaccine whenever a change of
POSSESSIoN OCCUrs.

" The vaccine received from the sponsor will have the following label:

Shigella flexneri 2a SC602, Production Record No. BPR-047-00, volume 5.0 m|
- Lot No. 0070, Date Manufactured 10/21/94, Storage p70+/-5C

Manufactured by WRAIR, Washington DC 20047
~ Caution: New Drug: Limited by Federal Law to Investigational Use

There is no expiration date for this vaccine. WRAIR continues to monitor CFU. To
date, there has been no change.

On the day of vaccination, frozen SC602 lypholate will be transported on dry ice from
storage at ICDDR,B Dhaka to the vaccination site in Matlab. The contents of the
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ampule-will be reconstituted in cold sterile deionized water, and thg ampule ywll b_e
placed on wet ice for about thirty minutes. The concentrated recoqsututed vaccine will-
be diluted with enough sterile saline to make the desired concentration. Replu?a spread
plate quantitative cultures will be made of the inocula before aqd af’fer vaccmatl_on to
confirm viability and inoculum size. The reconstituted vaccine inoculum will be
maintained on wet ice until vaccination. The buffer solution concentration represents 2
g NaHCO3 dissolved in 150 ml sterile deionized water. Vaccine and buffer will be
prepared with appropriate labeling. The vaccination details will be held by the Study
Monitor in a randomization sheet which will include the following: volunteer name, study
ID#, date, vaccine name, route, dose given (CFU), IND#, FY#, Lot# Prod#,
manufacturer and vial#. .

The vaccine will be reconstituted and doses prepared as appropriate in individual cups.
One mi of vaccine solution at the appropriate concentration will be mixed in 30 ml sterile
water for ingestion. Sterile water (30 ml) without vaccine will serve as the placebo, also
placed in similar cups. There is no perceptible difference in taste of the 2 solutions
(personal communication, Dr. Hale), thus blinding will be maintained. Bicarbonate
solution will be prepared and volume of ingestion determined according to a schedule
based on body weight (appendix). This will be placed in a second cup. Volunteers will
be randomized and vaccine doses assigned by an investigator not involved in clinical
care of volunteers. The record of randomization will be maintained in a locked cabinet,
unavailable to investigators until recording and analysis of data has been completed.

At the indicated time, all subjects will be gathered together and doses distributed. The
bicarbonate will be ingested first, followed one minute later by the vaccine/placebo.
Immediate adverse events will be recorded after 1 hour. Subjects will then be returned
either to the ward (inpatient trials) or will be allowed to return home (outpatient trial).

All unused vaccine strain will be accounted for and stored at -70 +/- 5C at ICDDR,B
and then either destroyed by incineration or returned to WRAIR for storage. All
reconstituted vaccine and culture plates will be bagged and tape-sealed in a hazardous
waste container until disposed of by autoclave.

Antibiotics & ORT

Inpatient trials: All subjects will be treated with nalidixic acid (55 mg/kg/day orally in 4
divided doses for 5 days) beginning on day 6, and discharged when 2 consecutive
stools are negative by culture for Shigella. If stools are persistently positive for Shigella
after 72 h of nalidixic acid therapy, an alternative antibiotic will be chosen. The vaccine
strain is sensitive to all standard antimicrobial agents including quinolones, ampicillin
and trimethoprim-sulfamethoxazole, all of which are available for use in Matlab.
Additionally, for subjects that have symptoms of intestinal infection, medical
management will follow standard WHO guidelines, including oral rehydration therapy
(ORT) and antibiotics as appropriate. The antibiotic of choice for symptomatic subjects
will again be naladixic acid.
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Outpatient trial: \Vaccinees and household contacts symptomatic of intest_ina1 infection
durir{g the study period (28 days of follow up) will be trgaated according to”WHO
guidelines as referred to above. Additionally, vaccinees permsteqtl_y cult‘ure posmv.e for
S. flexneri on day 28 of follow up, will be treated with naladixic acid to terminate
intestinal colonization. Household contacts culturing S. flexneri from stool samplfas at
any time will also be treated with naladixic acid. Adult household contacts will be
treated with a dose of 1 gm orally every 6 h for 5 days; children will be dosed as above.

‘Oral rehydration therapy will be started as soon-as subjects develop significant diarrhea
or have signs or symptoms suggestive of volume depletion. Subjects who cannot
adequately be rehydrated with oral fluids will be treated with intravenous solution at the

ICDDR,B Matlab Hospital.

LABORATORY METHODS

SC602 Shedding: .

Inpatient trials: All stool samples will be collected for culture and characterization.
Stools will be brought immediately after collection to the laboratory, and evaluated for
weight, gross appearance of blood or mucus and consistency. Loose stools or stools
with gross blood will have microscopy for evaluation of pus cells and RBC=s. Stools
will be cultured by two methods. A streak plate of the original specimen will be
performed on both hektoen enteric agar (HEA) and Salmonella-Shigella agar (SSA).
Additionally once daily, 4 stool swab specimens will be placed in 10 ml saline
(approximately 1:10 dilution), from which 100 ul will be resuspended in another 10 ml
saline {1:1000 dilution). 109 ul of each suspension will be spread plated onto HEA (a -4
fog dilution plate) for counting. Dilutions may be adjusted based on early counts. All
plates wiil be incubated at 37C for 24 r 48 h. Non-lactose fermenting colonies
resembling Shigella will be tested biochemically then serologically (using poly Group B
antisera) to identify S. flexneri. lIsolates of S. flexneri will be inoculated onto nutrient
agar slants and maintained at room temperature for subsequent identification by PCR
of the SC602 deletion. Absence of typical Shigella colonies will be considered prima
facie evidence of an absence of SC602 shedding. , : .

Outpatient trial: Rectal swab specimens will be collected from vaccinees and
household contacts. Swabs will be placed into Cary Blair transport media and
~maintained on wet ice until culture. Specimens will be streak-plated within 6 hours of
coliection onto HEA and SSA, then incubated 24-48 hours. NLF colonies will be -
identified and tested as above for S. flexneri, then those identified isolates processed
further by PCR to identify the vaccine strain. :

Immunogenicity: .

On days 0, 14 and 28 about 4 mi blood will be drawn for anti-S. flexneri 2a LPS IgG and
IgA determinations by ELISA. Stool specimens will also be collected on those days and
tested for secretory IgA by ELISA.
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Antigen preparations: LPS will be used as the target antigen in this study. LPS fro'm S.
flexneri 2a will be extracted by the phenol-water method from batch-grown.bactena as
described by Luderitz et al. The LPS will be purified by treatment with proteinase K and

DNAse. . :

Determination of total immunoglobulins: 1-1gG, t-IgA concentrations.in sera and t-1IgG
concentrations in fecal extracts will be measured by nephelometry with reagents and a
nephelometer (Beckman instruments Inc. Galway, Ireland).

EIA analyses: All enzyme immunoassay (EIA) results related to antigen-specific
responses will be expressed as relative titers, which will be defined as optical density
(OD) multiplied by the dilution factor of the sample. The EIA method is described in
brief:

EIA plates (Costar Corporation, Cambridge, Mass.) will be coated overnight with
antigens in 0.1 M carbonate-bicarbonate buffer (pH 9.6) at 22eC. The plates will be
saturated with PBS with 0.05% Tween 20 (PBST) and 1% bovine serum albumin
(PBST-BSA). Fivefold dilutions of serum or fecal samples in PBST-BSA will be
incubated at 22gC overnight. Enzyme-linked secondary antibodies will be incubated for
4 h at 22gC. Between the various incubation steps, the plates will be rinsed three times
with PBST. The enzyme reaction will be developed for 100 min after addition of the
substrate p-nitrophenyl! phosphate (Sigma), and the OD will be measured at 405 nm.
Multiple samples from the volunteers will be always tested in the same plate. The mean
OD observed when the sample is replaced with PBST-BSA will define the background
level. '

Antigen-specific 1gG and IgA subclasses of antibodies in serum: In brief, EIA plates will
be coated with (i) LPS (10 rg/ml) (in Nunc MaxiSorp plates [A/S Nunc, -Roskilde,
Denmark]). Serum samples will be applied. As secondary antibodies, biotinylated
murine anti-human 1gG1 (8c/6-39; Sigma), 1gG2(HP-6014); Sigma), 19G3(HP-6050;
Sigma), 1gG4 (HP-6025; Sigma), IgA1 (A1-18, Sigma), IgA2 (AS604D2; Southern
Biotechnology, Birmingham, Ala.), will be used. After incubation and washing, the
plates will be incubated with avidin-alkaline phosphates (Sigma) in a 1:4,000 dilution.

Antigen-specific fecal s-IgA antibodies: Diluted fecal samples will be added to the wells
of plates coated with the antigen (LLPS) (similar to that for serum), and after incubation,
a rabbit anti-human secretory component conjugated to horseradish peroxidase
(1:3,000 dilution) (Dakopatts, Copenhagen, Denmark) will be used. The enzyme
reaction will be developed by adding the substrate (o-phenyline diamine [Dakoj in 0.1 M
citrate-phosphate buffer containing (0.005% H,0? pH5.0), and the OD will be measured
at 492 nm.

Fecal t-IgA and s-IgA concentrations: Quantitation of IgA and S-IgA will be also done by
EIA. Fecal samples will be added to the plates coated with anti-human IgA (a chain
specific), or anti-secretcry component {(Dako). After incubation, an alkaline
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1
phosphatese-conjugated rabbit anti-human 1gA (1:1,000 dilution)_ will be added. The
reaction product will be developed as described above. OD readmgg for the standard
curve and samples will be analyzed by using a four-parametgr model in the Delta Soft |I
program (Bio Metallics, Inc. Princeton, N.J.). The results will be expressed as grams

per liter of original stool volume.

QUALITY ASSURANCE

Data '
To ensure data quality, the study supervisors and investigators will make random spot

checks of data forms, including the clinical record, baseline and follow up lab collection
form checklist, laboratory results form, household contact lab data collection form and
household contact questionnaire. In addition, a 5% sample of study subjects will be re-
interviewed and re-assessed within one day of the original interview/assessment.

All gquestionnaires and data forms will be reviewed by one of the investigators for
accuracy, consistency and completeness. Whenever necessary, the CHW/HA will
make additional field visits to clarify inconsistencies or collect missing information. After
editing, the data will be double entered in databases using on-line custom designed
data entry programs. Necessary range and consistency checks will be built in. Data
will be periodically checked by running and reviewing frequency distributions and cross-
tabulations.

Laboratory assays
Standard operating procedures (SOPs) and quality control measures will be operative
for all laboratory assays, equipment and reagents.

DATA MANAGEMENT

Disposition of data

Data will be double-entered into a custom-designed computer data base specific for this
trial at the ICDDR,B. Original data collection instruments will be maintained there as
well. Copies of original instruments and summarized data tables will be disseminated
to the investigators as necessary to complete analysis, presentation and manuscript
preparation.

2. Analysis

Baseline characteristics of the subjects receiving vaccine and placebo will be examined
for group comparability. Any significant baseline differences will be controlled for during
data analysis. The frequency distribution will be examined to assess the distribution of
data.

The data from the vaccine and placebo groups will be compared to determine: a)
whether vaccination was associated with increased occurrence of adverse events; b)
the extent of secondary spread of the vaccine strain; c) whether there was any vaccine
induced outbreak in a bari or neighborhood; and d) the immune response to the
vaccine.
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The titer of a serum ELISA is the reciprocal of the last dilution with a positivg optical
density (OD). To show that an individual has responded to the Shigella vaccine, a 3-
fold increase in titer over the day 0 serum is required for any subsequgnt sample. In
the primary analysis of stool or serum ELISA data, a significant LPS antibody response
will be defined as a 3-fold or higher increase in titer after vaccination. In a secondary
analysis, the geometric mean titer plus 3 standard deviations of the day 0 samples will
be used as a cutoff for significance of antibody response after vaccination.

Use
Combined assessment of shedding, safety and immunogenicity data will serve as the

basis for consideration of further investigation of SC602 in" expanded safety and
efficacy studies of SC602. If personal and community safety, and immunogenicity are
demonstrated, then a subseqguent protocol will be considered to further evaluate field
protective efficacy and safety in larger numbers of children.

MODIFICATIONS TO/DEVIATIONS FROM THE PROTOCOL.

Minor modifications necessitated during the course of the trial, will be made on site as
needed, and documented for subsequent review by the chairman of the research
review committees at the respective institutions within a reasonable time period.
important methodologic changes that are emergent in nature will be made on site, but
the research review committees will be notified within 72 h by oral communication, with
written communication following as soon as is reasonably possible thereafter (no later
than 2 weeks). Important but non-emergent changes to the protocol will be detailed in
writing to the research review committee chairman at least 1 week in advance of the
change, with oral communication necessary concomitantly. Incorporation of non-
emergent changes will be dependent upon preliminary approval of the changes by the
research review committee chairman. if it is felt by the chairman that full committee
review is indicated, the trial will be placed on hold until such approval can be granted by
the committee, or until 30 days have passed. After 30 days, approval to proceed will be
assumed.

Ethical Assurance for Protection of Human Rights

SAFETY MONITORING COMMITTEE

The administration of subsequent doses following the initial inpatient trial will be
contingent upon the safety record of the doses, in combination with fecal shedding
data. Prior to proceeding with the outpatient trial, an assessment of safety will be made
by an independent Safety Monitoring Committee comprised of senior professionals from
within and outside ICDDR,B who are in no way involved in the trial.

Causal relationship of vaccine to symptoms will be determined individually, however a
causal relationship will generally be implied in vaccinees if temporally associated during
the period of observation, regardless of whether or not SC602 is culturable from the
stool. In household contacts, the presence of SC602 cultured from the stool will be
necessary to establish causality with the above symptoms.
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SIGNIFICANT HEALTH EVENTS _ ‘ ' ‘
A significant health event occurring during the surveillance period of the study will be

defined in the two categories denoted below. These events will be imme.diately {(within
24 h) reported to the Chairman of ICDDR,B Ethical Review Comm!ttee and the
USAMRMGC Deputy Chief of Staff for Regulatory Compliance and Quality (301) 519-
2165 (non-duty hours call 301 619-2165 and send fax to 301 619-7803). A written
report will follow the initial telephone call within 3 working days. Address the written
report to the US Army Medical Research and Materiel Command, ATTN: MCMR-RCQ-

HR, 504 Scott St., Ft. Detrick, Maryland 21702-5012. .

Serious adverse experience:

A serious adverse experience is any event that is life-threatening or permanently
disabling. . An adverse event is any unfavorable and unintended sign, symptom, or
disease temporally associated with the use of a medicinal product, whether or not
considered related to the medicinal product.

Unexpected adverse experience:
Any adverse event that is not identified in nature, severity or frequency in the current
investigator=s brochure or general investigational plan.

RISKS AND BENEFITS TQO VOLUNTEERS

Signs and symptoms associated with the ingestion of the vaccine may include
abdominal cramping, diarrhea with or without blood/mucus, fever, malaise, muscle
and/or joint aches, headache, tenesmus, nausea and vomiting. In previous studies at
the same dose, these signs and symptoms were generally mild or did not occur.
Reactive arthritis due to Shigelfa flexneri has not been demonstrated in Bangladesh
and is felt to represent an extremely low risk, nevertheless, should sterile inflammatory
arthritis develop in any vaccinee, HLA B27 testing will be performed. Arthritis has never
been documented in any SC602 vaccine recipient in either US or Bangladeshi
residents. Mild gastrointestinal symptoms may also be experienced with ingestion of
the bicarbonate buffer alcne. Clinical dysentery (bloody diarrhea with fever} will be
considered as a severe adverse event. All other signs/symptoms mentioned will be
graded as mild, moderate or severe. '

Nalidixic acid is generally well tolerated, but nausea, vomiting and abdominal pain may
occur. Allergic reactions such as pruritus, urticaria, various rashes, photosensitivity,
eosinophilia and fever ~occasionally occur and cholestasis, thrombocytopenia,
leukopenia and haemolytic anemia rarely occur (Goodman and Gilman, 1996). Co-
trimoxazole (trimethoprim-sulfamethoxazole) and ampiciliinfamoxicillin are also well-
tolerated; the most frequent adverse reactions associated with their use include
diarrhea, nausea and abdominal pain. Headache and dizziness occur occasionally, as
do hypersensitivity reactions.
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There is also the risk of pain, hematoma, or infection at the site of venopuncture.

Recipients may benefit from increased surveillance for diarrheal disease. Diarrhea is
highly prevalent in Matlab, and study participants may very well become infected with
other wild-type diarrheal pathogens during the course of this study. Diarrhea is
eminently treatable in most cases when identified early in the course of disease,
however much morbidity and mortality still occur in part due to failure to be promptly .
evaluated and treated. [Aonitoring as planned in this study is likely to recognize
diarrhea earlier than may ctherwise be the case, and thus allow initiation of prompt and

appropriate therapy.

MEASURES TAKEN TO MINIMIZE RISK

As mentioned previously, a Safety Monitoring Committee will review the inpatient safety
data prior to proceeding with the outpatient trial. In addition, a study monitor will review
data after each trial and must concur with study physicians that the planned dose is
safe prior to continuing.

All vaccinees will be monitored closely by study physicians for at least 5 days after
vaccination. Adverse events reflective of gastrointestinal infection will be promptly
addressed according to standard management criteria delineated by WHO guidelines.
Non-gastrointestinal iliness will be managed according to the standard of medical care
provided in Bangladesh. The ICDDR.B treatment center already provides routine
medical care for residents of Matlab, and will continue to do so for volunteers in this
trial. Adverse events will be reported promptly as per previous discussion of significant
health events. '

Should an outbreak of symptomatic diarrhea occur in the baris of vaccinees, with
SC602 isolated from those subjects, the study will be discontinued and all symptomatic
subjects will be offered treatment with antimicrobial agents.

Adverse reactions to antimicrobial agents will be managed with discontinuation of the
drug, and institution of a drug from another class to which the vaccine is sensitive if
necessary.

MEDICAL CARE AND EQUIPMENT REQUIRED
Medical care of gastrointestinal infection with shigellae is expertly managed by staff of
the ICDDR,B treatment facility. No special equipment is required for this study.
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INPATIENT CONSENT FORM

Project title:  Safety, dose, #inmunogenicity and community transmission risk of candidate Shigella
flexneri 2a vaccine SC602 among young children in rural Bangladesh.

incipal i i : i i blic Health Sciences Division,
P al investigator:  Dr. Abdullah H. Baqui, Head, Child Health Program, Pu
new ? International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B).

As a parent / legal guardian of an eligible child, you are being invited to anoyv your c'hil.d to parti_cipate in a
research study evaluating the safety and immunogenicity of an experimeqtal vaccine for Shigella. This study is
sponsored by ICDDR,B and the U.S. Army Medical Research and Materiel Command (USAMRMC) under the
direction of Dr. Abduliah Baqui. It is essential that you understand that:

a) Taking part of your éhild in the study is entirely voluntary; ‘ .

b) Personal benefit may not result to you from taking part in the study, but knowledge may be gained that will
benefit others; ' . .

¢y You may withdraw your child from the study at any lime without penalty or loss of benefits to which you are

otherwise entitled,

The nature of the investigational vaccine and of the study, the risks, in_convénience's, discon_'\forts and other
pertinent information are discussed below. You may discuss any questions you may have about this study with the

staff of the study group.

1. Information on diarrhea-producing Shigella: Diarrhea is an important cause of illness, particularly among
children living in developing countries. Bloody diarrhea, known as dysentery, is a particularly severe form of
this disease, and is most often caused by bacteria called Shigelfa. Vaccines are being developed and tested
for their effectiveness in preventing diarrhea caused by these bacteria. This study involves a new vaccine
designed to protect agains! Shigella flexneri 2a, which is one of the most -common Shigefla strains found
worldwide.

2. Purpose of Study: The purpose of this study is to test this new vaccine in Bangladeshi healthy children to
determine whether the vaccine is safe and can stimulate the production of protective antibodies in the blood.
If this vaccine is safe and stimulates a good antibody response, we will perform additional studies in other
volunteers to see if they are protected against this important cause of diarrhea. )

3. Experimental vaccine: There are no licensed Shigella flexneri vaccines. The safety and ability of this
vaccine to stimulate the formation of antibodies to Shigella flexneri is being tested in this study. The vaccine
is an attenuated strain of Shigella flexneri 2a in which two parts of the bacteria that are important for its ability
to cause disease have been removed. As such, the vaccine strain is much less able to cause disease,
though at high doses this is still possible. Our goal is to determine the dose that is safe, yet still induces an
optimal immune response. Later studies will be undertaken evaluating the efficacy of the vaccine based in
part on the results of this trial. The vaccine that will be tested in this study is investigational and is not
licensed by the U.S. Food and Drug Administration (FDA) for general use. The FDA has reviewed the plans
for this study and has allowed the use of this vaccine in this research study.

4. Design of the Experimental Vaccine -Study: To qualify for this clinical trial you will be asked to give a
medical history and a small amount of blood of your child. This blood will be tested to evaluate your child’'s
general health. ’ .

Once the screening tests are completed, participation will include five days’ hospital admission and follow up home
visits by members of the study team over the next month following administration of the vaccine. On the day of
administration of the vaccine, all children will be admitted at the ICDDR,B hospital at Matlab. Eligible children will
then receive one of two formulations of the vaccine or the placebo. We do not know which formulation they are
receiving. After receiving the vaccine you will be asked to remain in the hospital with your child for five days to
monitor for side effects, then return to home. Home visits-by study personnel will commence the next day (day 6)
to check for any side effects. Beginning with the first vaccination, blood will be obtained up to 3 times, 4 ml at a
time {on admission, on Day 14 and day 28). Stool will also be collected daily during the stay in.hospital and on Day
14 and 28 at home. if needed, your child will get medicine to kill the Shigella before being discharged from the
hospital.

5 Potential benefits. There is no health benefit that can be guaranteed to your child as an individual as a
result of hisfher participation in this clinical trial. The vaccine may induce an immune response to Shigeffa. It
is our hope that this study will enhance our understanding of these vaccines and eventually lead to safe and
effective vaccines that can be used to prevent these important diseases.

6. Potential risks. Your child may develop diarrhoea from the vaccine. Facilities and medications for treating
this are available and in case of any adverse event we will provide all medications free of cost. Another
inconvenience to your child may be the pain and occasional bruising caused by the needle sticks in your
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Parent/Guardian’s Initials: ~ Date:

Name (in block letters)

child's arm from the blood draws. Among the first 169 volunteers in Matlab who received this vaccine there
were no serious side effects noted.

Safeguards for your protection. There will be a study physician avai!ab!e_to answer your guestions and
concerns. A doctor will be available any time of day or night should your child experiences any symptoms,
which you think might be related to participating in this clinical trial. You should report any medical problems
that occur in your child promptly to doctor at the clinical facttity of ICDDR,B at Matlab.

Confidentiality: Your identity will remain confidential in any publications resulting from this study. Ofﬁcia!s ,
of the ICDDR,B, USAMRMC and the Food and Drug Administration {FDA) may inspect all records from this

study due to their support and interest in this vaccine. By signing this consent docu_ment: you agree to such

inspection and disclosure. Records will be used by these institutions only in connection with carrying ou! their

obligations relating to the clinical trial and every effort will be made to keep the records as confidential as

possible. Complete confidentiality cannot be promised.

Right to Withdraw: You may refuse to participate in or may withdraw your child from this clinical trial at any
time without penalty or loss of benefits to which you or-your family would normally be entitled. The physician
in-charge of this study may elect to end your involvement at any time for medical reasons. Counseling will be
provided about your medical status if you are asked to leave the study for a medical reason.

Conditions under which you éhould not participate or your participation may be terminated or
rescheduled without your consent:

a) Fever detected on the day scheduled for vaccination.
b) Any clinically significant iliness, determined by your physician, that would in the physician's opinion place
‘you at medical risk if you continued to participate in the study.

Significant new findings: Any significant information regarding new findings that develop during the study
will be made available to you. You will be notified about any important medical information having an impact
on your health or your willingness to continue pairticipation in this study.

Cost and Compensation: All necessary medical care resulting from your child's participation in this research
study will be provided to you without cost. Other than medical care, you will not receive any compensation for
your participation in this research study.

Consent: | have read this decument and feel that | have had enough time to consider the decision to allow
my child to participate in this clinical trial. | have asked and. received satisfactory answers to all of -my
questions. | have been given a copy of this form and am aware that a copy will remain in the files at
ICDDR,B. | hereby give my consent on behalf of my child {name
) to participate in this clinical trial. | understand that
there is a possibility that the blood, urine and stool samples collected under this study may also be used in
other research studies.

Points of contact are: Dr. Abdullah Bagui, ICDDR,B, GPO Box 1000, Bangiadesh. Tel: 881 0115, Fax;
8826050, Telex: 675612 ICDD BJ, Email: ahbaqui@icddrb_org

I voluntarily and freely consent to donate any and all blood and stool collected from my child as part of this
study and hereby relinquish all right, title, and interest in said items.

Name of the child:

Relationship : Father / Mother / Legal guardian /

Signature of Witness - ' Date

Name of witness (in block letters)
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OUTPATIENT VOLUNTEER AGREEMENT AFFIDAVIT

Project Title: Safety, dose, immunogenicity and community transmission risk of candidate Shigella flexneri 2a
vaccine SC602 among young children in rural Bangladesh.

inci i . Dr 4 i i Public Health Sciences Division,
Principal investigator: Dr. Abdullah H. Baqui, Head, Child Health Programme,
International Centre for Diarthoeal Disease Research, Bangladesh (ICDDR,B). GPO Box 128, Dhaka 1000,

Bangladesh. Tel: 881 0115, Fax: 882 6050. Email: ahbaqui@icddrb.org

Co-Principal investigator: Dr. Daniel W. isenbarger, MAJ MC USAR, Department of Bacteriology, US Army
Medical Component, Armed Forces Research Institute of Medical Sciences (USAMC-AFBIMS), 315/6
Ratwithi Road, Bangkok 10400, Thailand. Tel: 66-2-644-6125, Fax: 66-2-644-4980, Email:

isenbar@mozart.inet.co.th

As a parent/legal guardian of an eligible child, you have been asked to allow your child to participate in a
research study evaluating the safety of an experimental vaccine for Shigefla. This study is sponsored by the_ u.s.
Army Medical Research and Materiel Command (USAMRMC) under the direction of Dr. Abduilah Baqui. Itis

essential that you understand that: .

a) Taking part in the study is entirely voluntary;

by Personal benefit may not result to you from taking part in the study, but knowledge may be gained that will
benefit others; .

c) You may withdraw your ch'ld from the study at any time without penalty or loss of benefits to which you are

otherwise entitled;

Information on diarrhea-producing Shigella. Diarrhea is an important cause of iliness among children living in
developing countries, as well as travelers to developing countries. Bloody diarrhea, known as dysentery, is a
particularly severe form of this disease, and is most often caused by bacteria called Shigefla. Vaccines are being
developed and tested for their effectiveness in preventing diarrhea caused by these bacteria. This study involves a
new vaccine designed to protect 2gainst Shigella flexneri 2a, which is one of the most common Shigelfa strains
found worldwide.

Purpose of Study. The purpose of this study is to test this new vaccine in Bangiadesh volunteers to determine
whether the vaccine is safe and can stimulate the production of protective antibodies in the blood. If this vaccine is
safe and stimulates a good antibody response, we will perform additional studies in other volunteers to see if they
are protected against this important cause of diarrhea.

Experimental vaccine. :

There are no licensed Shigefla flexneri vaccines. The safety and ability of this vaccine to stimulate the formation of
antibodies to Shigella flexneriis being tested in this study. The vaccine is an attenuated strain of Shigefla flexneri
2a in which two parts of the bacteria that are important for its ability to cause disease have been removed. As
such, the vaccine strain is much less able to cause disease, though at high doses this is still pessible. Qur goal is
to determine the dose that is safe, yet still induces an optimal immune response. Later studies will be undertaken
evaluating the effectiveness of the vaccine based in part on the results of this trial. The vaccine that will be tested
in this study is investigational and is not licensed by the U.S. Food and Drug Administration (FDA) for general use.
The FDA has reviewed the plans for this study and has allowed the use of this vaccine in this research study.

Design of the Experimental Vaccine Study )
To qualify for this clinical trial you will be asked to give a medical history and a small amount of blood of your child.
The blood will be tested to evaluate your child's general health.

Once the screening tests are completed, participation will include your home visits by members of the study team
over the one month following administration of the vaccine. On the day of administration of the vaccine, all
participants will meet at the ICDDF B clinical facility for final screening. Eligible children will then receive either the
vaccine or the placebo. Volunteers will not be told which formulation they are receiving. After receiving the vaccine
you will be asked to remain in the clinic with your child for up to one hour to monitor for side effects, then return to
your home, Home visits by study personnel will commence the next day to check for any side effects. They will
visit everyday for five days and then on the every other day for next ten days. You will be asked to give information

- of any symptoms that your child experiences to review with the study personnel during your home visit. Beginning

with the first vaccination, blood wil' be obtained up to 3 times (4 ml every time on Day 0, Day 14 and day 28). Stool
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and rectal swabs will also pe collected every other day for up to day 10, and then on every third day up to day 28.

Potential benefits. There is no health benefit that can be guaranteed to you as an in@ividua! as a result of your
participation in this clinical trial. The vaccine may induce an immune response fo Shigelfa. It is our hope that this
study will enhance our understanding of these vaccines and eventually lead to safe and effective vaccines that can

be used to prevent these important diseases.

Potential risks. Your child may develop a diarrhoeal disease from the vaccine. Facilities anq mgqications for

treating this are available where ‘he vaccine will be given. In natural Shigefla infection, some !ndlwdua]s deye!op

an inflammatory condition known as Reiter's Syndrome, which includes inflammation of the joints, conjunctivae E}nd
urethra. This condition has not been seen in the 45 volunteers in the United States who have received the vaccine,
but it remains a possibility. This condition generally resolves on its own with time, though occasionally fong term

disability has resulted.

Another inconvenience to you may be the pain and occasional bruising caused by the needle sticks in your arm
from the blood draws. Among the first 45 volunteers who received this vaccine there were no serious side effects
noted other than dysentery, which was treatable in all cases.

Safeguards for your protection. There will be a study physician available to answer your questions and concerns.

A doctor will be available any time day or night should you experience any symptoms which you think might be

related to participating in this clinical trial. You should report any medical problems that occur promptly to Dr. Baqui
or another doctor at the clinical facility.

Confidentiality: Your or your child’s identity will remain confidential in any publications resulting from this study.
Officials of the ICDDR,B, USAMRMC and the Food and Drug Administration (FDA) may inspect all records from
this study due to their support and interest in this vaccine. By signing this consent document, you agree to such
inspection and disclosure. Records will be used by these institutions only in connection with carrying out their
obligations relating to the clinical lria! and every effort will be made to keep the records as confidential as possible,
within the limits of the law. Complete confidentiality cannot be promised.

Right to Withdraw: You may refuse to participate in or may withdraw your child from this clinical trial at any time

without penaity or loss of benefits to which you or your family would normally be entitled. The physician in-charge

of this study may elect to end your involvement at any time for medical reasons. Counseling will be provided about
your medical status if you are asked to leave the study for a medical reason.

Conditions under which your child should not participate or your participation may be terminated or
rescheduled without your consent: ‘

a) Fever detected on the day scheduled for vaccination,
b) Any clinically significant ilness, determined by the physician, that would in the physician's opinion
place your child al medical risk if the child continues to participate in the study.

Significant new findings: Any significant information regarding new findings that develop during the study will be
made available to you or your own physician{s) at your request. You will be notified about any important medicaf
information having an impact on your health or your willingness to continue participation in this study.

Cost and Compensation: All necessary medical care resulting from your participation in this research study will be
provided to you without cost. Other than medical care, you will not receive any compensation for your participation
_in this research study.

Points of contact are: Dr. Abduliah Baqui, ICDDR,B, GPO Box 1000, Bangladesh. Tel: 870115, Fax: 886050,
Telex: 675612 |CDD BJ, Email: ahbaqui@ icddrb.org
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Consent for study Project title: Safety, dose, immunogenicity and community transmission risk of candidate
Shigella flexneri 2a vaccine SC602 among young children in rural Bangladesh.

| have been given an opportunity to ask questions concerning this investigational study. Any such questions were
answered to my full and complete satisfaction. Should any further questions arise concerning my rights on study-
related injury, | may contact Dr. Baqui or one of his co-investigators.

I voluntarily allow my child (name) _ to
participate in this study. | understand that | may at any time during the course of this study revoke my consent and
withdraw my child from the study without further penalty or loss of benefits. However, 1 may he requested to
undergo certain examinations if, in the opinion of the attending physician such examinations are necessary for my
child's health and well-being. My refusal to participate will involve no penalty or loss of benefits to which tam
otherwise entitied.

I voluntarily and freely donate any and all blood, urine and stool collected as parf of this study and hereby relinquish
all right, title, and interest in said items. '

Name of Volunteer Age:
Name of Pa'rentlguardian Relationship:
Signature of Parent/ guardian Date

Signature of Witness Date
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HOUSEHOLD CONTACTS’ VOLUNTEER AGREEMENT

Project title: "Safety, dose, immunogenicity and community transmission risk of candidate Shigefia flexneri 2a
vaccine $C602 among young children in rural Bangladesh.”

Principal [nvestigator: Dr. Abdullah H. Baqui, Head, Child Health Programme, Public Health Sciences Division, International Centre for
Diarrhoeal Disease Research, Bangladesh {ICODR,B). GPQ Box 128, Dhaka 1000, Bangladesh.

The Shigefla flaxneri SC602 vaccine is made of living bacteria whose ability to cause disease has been weakened. The vaccine is given by mouth and is often
present in the stool of a volunteer vaccinee for 2 or more weeks after vaccination. Because itis in the excreted stool, it may contaminate the hands of the
volunteer's caretaker after using the loilel. Household and neighborhood contacts of volunteers who have received the Shigefla flaxneri SC602 vaccine may
be at risk for also getting this vaccine. This would occur as a result of transmission of the vaccine Irom the hands of the vaccine recipient to foed or water
followed by the family member or household contact eating or drinking this contaminated food or water.  Transmission which might occur in this way can
easily be prevented by washing of the hands afler using the toilel. Our vaccine could cause Ihe following stomach or intestinal symptoms: foose stoals,
diarthea, bloody diarthea, nausea, andior cramps or gurgling in the stomach. These stomach or intestinal symptoms can be associated with any or all of the
tollowing additional symptoms: fever, headache, joint aches, muscle aches, and/ or loss of appetite.

Purpose of the Study:  To determine if you have acquired the study vaccine bacteria from a volunteer enrolled in the prolocol enfitled * Safety, dose,
immunogenicity and communily transmission risk of candidate Shigefta flexner 2a vaccine $C602 arhong young children in rural Bangladesh..”

As an adult {amily member or household contact of a child volunteer enrolted in the protocol * Safety, dose, immunogenicity and community
transmission risk of candidate Shigella flexner 2a vaccine SC602 among young children in rural Bangladesh.’, you have been asked
o volunteer to participale in a protocol that will be evaluating the possibility that household or neighborhood contacts of vaccinees may become infected with our
vaccine bacleria . This study {which includes the hausehold contact stool collection and investigational protocols) is sponsored by the U.S. Army Medica! Research
and Materiel Command (USAMRMC) and the Intemational Centre for Diamhoeal Disease Research, Bangladesh (ICDDR, B} under the direction Dr. Abdullah Baqui.
it is essential that you understand that:

. a) Taking part in this screening study is entirely voluntary.
b) Personal benefit lo you will not result fiom participating in the study, bul knowledge gained may benefil others,
G} Your child/depender may be withdrawn from the study al any fime without penalty or loss of benefits to which you are otherwise entitled.

You are encouraged to ask questions regarding th 2 purpose, procedures, risks, and benefits of participating in this screening study. Afler you read or heard
the information below, it you stifl have questions feel free to ask for further explanation from the invesligators or staff until you are satisfied and understand
the nalure of the study and the role you havein it.

Study Procedures: A physician will see you or your child daily for first five days and will ask some guestions. The answers will be recorded on a report. The
answers will let us know if you have any symplems that suggest that you have acquired our Shigefla vaccine. Ondays 6 and 10, we request that you provide
a stool sample for culture. This is all the participat®n that is necessary unless you become #l.

For all participants, if you develop diarhoea (3 loose stools in 24 hours) or become ill { loose stooks, diarrhea, tloody diarrhea, nausea, o
stomach cramps/ gurgling asscciated with fever, headache, joint aches, muscle aches, and/ or loss of appelite ) you may come to the ICDDR, B clinic to be
evalrated. If you receive medical care from your ragular physician, you can inform him/rer thal you may have been exposed to Shigeffa flexneri, and if your
doctor confirms this telf the doctor that the following anlibiotics can be used: Ampicillin, Bactrim, Nalidixic Acid, Ciprofloxacin or Azithromycin. If you become
ill wilth other symptoms that are not related to your stomach or intestines (such as sore throat, chest pain, cough) we will not evaluate you and you need to
see your regular physician or go to where you nor:nally seek madical care.  If you come to the ICDDR, B clinic for evaluation of your diarrhoeat illness, we
will need lo test (cullure) your stool(s) for the vaccine bacteria. Stools must be cultured within 1-2 hours after passing the stool . Stools should be collected in
Ihe "stodt cups” then placed inlo the ice chest and brought o the clinic. We ask that you also use the “spoon” provided in the "stool kil" and scoop a smalt
amount of stool and place il into the bottle wilh the screw top. We request thal you bring 2 sample of stool from a single diarrhea stool for each day you have
diarrhea as explained above to the clinic. We request Ihis fo determine if the invesligational vaccine bacteria is present in your stool. If the vaccine bactenia
is not present, the study is completed and no further participation from you is necessary unfess you again develop diarthea or become: ill through day 28. it
you again become ill or develop diarthea, then we request the above be repeated. If your slool culture contains the investigalional vaccine bacteria, you will
be offered antibiotic treatment to eliminate it. If your stool has the vaccine bacteria, then we need to have you bring lo the clinic your stool, transported as
described above, on a scheduled date afer starfing the antibiotic so we can culture your stool and make sure the antibiolic has killed the bacteria. The~
anfibigtic to be used will be Nalidixic Acid 1 gm by mouth 4 times a day for 5 days, or Ciprofloxacin, 500 mg by mouth twice a day for 5 days. If you are
unable fo take Nalidixic Acid or Ciprofloxacin, you will be treated with Azithromycin (500 mg day 1, followed by 250 mg once dafly for 4 days). If your stool is
positive for another bacteria of parasite, we can offer you initial treatment and then you need to follow-up with your regular system of medical care. If we
cannol culture from your stool Shigeffa flexneri, a common bacleria or idenlify a common parasite in your stoo), we will not provide further medical care and
you will need to follow-up with your regular system of medical care.

Exclusion You may not participate in this study if any of the following conditions apply to you:
a) You have an iliness or condition that the study physicians think pose a risk for your parlicipation
b) You are unwilling to submit stool samples when reguested
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Potential Risks and Discomforts: Tie risks to you are those associated with collection of a stool cullure. You must wash your hands
thoroughly with soap and water after using the totlet while your stool culture is positive for the vaccine strain to eliminate the fisk of transmitting the
vaccing strain to ather individuals. Nalidixic Acid and Ciprofloxacin treatment are usually well-tolerated: the most frequent side effecls associated with their
use include nausea, vomiting, diarthea, abdominal pain/discomior, rash, headache, and effecls on Ihe central nervous system, such as restiessness.
Azilhromycin treatment is also well-loleraled; the most frequent side effects being diarthea, nausea, and stomach pain

Safeguards for Your Protection:  Good clinicai practices and professional patient care will be used during this study.

Potentiai Benefits: There s no benefit that can be guaranteed to you for your participation in this research study. However, if the Shigelfa flexneri SC602
vaccine slrain is present in your stoal, the antibiotic therapy will eliminate it.

Compensation:  Other than medical care that will be provided for study-related ilness or injury, you will not receive any other compensation, No blood draws
are anlicipated and if done for medical indications, will not be reimbursed.

Significant New Findings: Any significant new findings that develop during the study which coutd affect your willingness to continue participation will
be made available to you,

Right to Withdraw: You may refuse to participate in or you may withdraw from this study at any time without penally or loss of benefits to which you would
normally be entitled.

Circumstances Under Which Your Participation May Be Terminated Without Your Consent;

a}  Any condition{s} that would make further participation detifmental lo your own health. Counseling Wi!l be provided about your health if you are asked to
feave the study for a medical reasen.
b}  Failure to comply with the procedures as outlined in this volunteer agreement affidavit,

Confidentiality: All data and medical information obtained about you as an individual wilt be considered privileged and held in confidence. You wil not
be identified by name in any published report or presentation of the results. Representatives of the ICDDR,B, U.S. Army Medical Research and Materiel
Command and the FDA may inspect the records of this research as part of heir responsibility to oversee research and ensure the prolection of volunteers,
By signing the consent form you agree to such inspection and disclosure. Complate confidentialily cannot be promised to volunteers.

Obtaining Additional Information and Polints of Contact: At any lime you are entitled lo ask guestions relating to any aspect of this study and your right to
medical care if you sustain a sludy-related injury. ¥ you need to reach a physician, you can contact Dr, Abdullah Baqui or one of the other study physicians
at ICODR,B, Mallab Hospital or at Dhaka - Phcae: 881 0115,

Consent:

| have read this consent form / everything have beén described to me and feel thal | have had enough time o consider the decision to parficipate in this
research screening study, | have asked and received salistactory answers to all of my questions. | have been given a copy of this form and | am aware that
a capy will remain in he files at the ICDDR,B. "y voluntary participation in the study; the purpose, length, and procedures by which the study is 1o be
conducted; and potential risks, benefils, and compensation, have been fully explalned lo me o my salisfaction. | hereby consent to participate in this
research screening study.

# voluntarily consent lo participate / allow my child o participate in this study. | also voluntarily and freely donale any and all stool and blood products and
hereby refinguish all right, title, and interest fo said ilems.

NAME OF VOLUNTEER

NAME OF GUARDIAN - — {if volunteer is a child)

SIGNATURE OF VOLUNTEER/GUARDIAN DATE

Permanent Address:

NAME OF WITNESS

SIGNATURE OF WITNESS DATE




