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PROJECT SUMMARY: Describc in concise terms, the hypothesis, objectives, and the relevant
background of the project. Describe concisely the experimental design and research methods for achieving
the objectives. This description will serve as a succinct and precise and accurate description of the
proposed research is required. This summary must be understandable and interpretable when removed from
the main application. { TYPE TEXT WITHIN THE SPACE PROVIDED).

Principal Investigator K. Zaman

Project Name: A randomised, placebo-controlled study of the safety, reactogenicity
and immunogenicity of an orally administered human rotavirus vaccine (RIX4414) in
healthy children in Bangladesh.

Total Budget 399,838 Beginning Date  As soon as possible
Ending Date 15 months from date of starting

A safe and effective vaccine is needed to reduce the enormous public health burden
associated with rotavirus illness, especially in developing countries. About 40,000
children with rotavirus diarrhea are treated each year at the ICDDRB hospitals. Globally
there are an estimated 600,000 to 1 million deaths annually, Unanticipated adverse events
(intussusception) experienced with a rhesus rotavirus vaccine have accelerated efforts to
develop and evaluate altemative vaccine candidates so that a safe and effective public
heaith tool would become available.

We propose to conduct a randomized, placebo-controlled, self-contained study within one
community in Bangladesh to assess reactogenicity and immunogenicity of a live,
attenuated human-derived rotavirus vaccine (RIX4414) among young children. This is
the first study of this vaccine in Bangladesh. This vaccine has however been studied in
adults, toddlers and infants in the US and Europe, and studies are being planned for South

- Africa, Mexico, Brazil and Venezuela. An efficacy study is currently underway in infants

in Finland.

Although the vaccine has already undergone safety, immunogenicity studies in other
countries, the investigators plan on repeating the safety studies in an older group prior to
studies in infants to insure the vaccine’s safety in the less well-nourished children of
Bangladesh. Thus, in the first part of this study, safety of escalating doses (viral
concentrations of 10%? and 10%° ffu) will be assessed in 90 toddlers (2-4 vears old).
Children will be randomised such that 30 children will receive the study vaccine of 10°
ffu, 30 children of 10° ffu and 30 children will receive the placebo. Reactogenicity and
adverse events will be assessed after a single dose of each virus concentration or placebo
through daily home visits for the first 2 weeks and then twice weekly home visits for
another 4 weeks, and thereafter monthly active surveillance to complete 6 months of
follow up. Stool samples will be collected from all subjects before each dose and 7 days
after each dose for rotavirus antigen detection.

If the evaluation in 2 to 4 years old children reveals no unacceptable reactogenicity and no
other concems about safety, then two and three doses of the study vaccine(lOs‘0 ffu) and
two doses of the vaccine (10%% ffu), administered 1 month apart, will be evaluated in
infants 6-14 weeks old. This part will be conducted provided there are no safety concemns
in the first study part among toddlers. This will be a safety, and immmunogenicity study
of two or three doses of the study vaccine when randomized to infants at 6 to 14 wecks of
age. Since the second part will aim to identify the most suitable dose of the vaccine for




Bangladesh infants, a larger number of infants will need to be enrolled in order to
determine if there is a difference in immune responses between the two doses. Thus a
total of 476 infants will be randomised to receive either 2 doses of 10°° ffy (136 subjects),
3 doses of 107 ffu (136 subjects) or 2 doses of 10° ffu (136 subjects) or placebo (68
subjects). Safety and reactogenicity assessment will be done through home visits as for
the first part. Serum specimens will be collected from all subjects to evaluate IgA
antibodies to rotavirus (not serotype specific) by ELISA. Specimens will also be
available for neutralization assay against G1, G2, G3, G4, (39, and the vaccine strain,
although neutralizing antibodies will not be a primary outcome. Stool samples will be
collected from the first 150 enrolled subjects on days 0, 3, 7, 14, 21 after each dose for
rotavirus antigen detection to assess vaccine viral shedding.

Routine EPI vaccines should be administered according to local recommendation (at 6, 10
and 14 weceks of age) concomitantly with the study vaccine. The study will form the
foundation for conducting Phase 111 studies of effectiveness and safety in Bangladesh,
where we have shown that rotavirus is responsible for substantial public health burden.
Ultimately, the goal will be to have available a practical, safe, and effective vaccine for
use in prevention of rotavirus morbidity globally. ‘
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DESCRIPTION OF THE RESEARCH PROJECT
Hypothesis to be tested:

Concisely list in order, in the space provided, the hypothesis to be tested and the Specific Aims of the
proposed study. Provide the scientific basis of the hypothesis, critically examining the observations lcading
to the formulation of the hypothesis.

1. Human rotavirus vaccine (RIX4414) is safe and immunogenic in infants

Specific Aims:

Describe the specific aims of the proposed study. State the specific parameters, biological functions/ rates/
processes that will be assessed by specific methods (TYPE WITHIN LIMITS),

Part 1 (Safety assessment in toddlers)
Primary
» For each vaccine concentration (10° and 10° ffu), to assess the safety and
reactogenicity of a single oral dose of the rotavirus vaccine versus placebo in
healthy children 2-4 years old.

Secondary
» To assess viral shedding in each study group.

Part 2 (Safety and immunogenicity assessment in infants)

Primary

* To assess the immunogenicity of the rotavirus vaccine after any dose in the
study vaccine groups (infants aged 6-14 weeks).

Secondary

+ For each viral concentration, to assess the safety and reactogenicity of
two/three oral doses of the rotavirus vaccine versus placebo.

» To assess viral shedding in a subset of subjects.




Background of the Project including Preliminary Observations

Describe the relevant background of the proposed study. Discuss the previous related works on the subject
by citing specific references. Describe logically how the present hypothesis is supported by the rclevant
background observations including any preliminary results that may be available. Critically analyzc
available knowledge in the field of the proposed study and discuss the questions and gaps in the knowledge
that need to be fulfilled to achieve the proposed goals. Provide scientific validity of the hypothesis on the
basis of background information. If there is no sufficient information on the subject, indicate the need to
develop new knowledge. Also include the significance and rationale of the proposed work by specifically
discussing how these accomplishments will bring benefit to human health in relation to biomedical, social,
and environmental perspectives. (DO NOT EXCEED 5 PAGES, USE CONTINUATION SHEETS).

A safe and effective rotavirus vaccine is needed to reduce the enormous public health
burden associated with rotavirus illness, especially in developing countries {at least
600,000 deaths worldwide annually) (Miller & McCann, 2000). Earlier unanticipated
adverse events experienced with a rhesus rotavirus vaccine have intensified efforts to
develop and evaluate other vaccine candidates so that a safe and effective public health
tool would become available. For these reasons, GPV/VRD has designated rotavirus
vaccine development and evaluation as an urgent priority.

Rotaviruses, non-enveloped, double-stranded RNA viruses, infect both humans and
animals and are distributed worldwide. In humans, rotavirus causes diarrhea of varying
severity ranging from mild to severe. Deaths occur from rotavirus diarrhea when the
diarrhea is sufficiently severe to cause dehydration. Most illnesses occur in infants,
although adults and the elderly may also be affected. Rotavirus is the most common
cause of severe diarrhea leading to hospital treatment in every country where etiologies

have been monitored, including both developed and developing countries. In developing
countries, the number of deaths due to rotavirus is estimated to be between 600,000 and
one million, almost all under age 2 years. Almost all children have been infected by the
time they are 3 years of age, and previous infection protects children from subsequent
illness. Re-infections are frequent, but subsequent illnesses tend to be less severe than the
first infection. Thus, it is believed that if the first rotavirus infection occurs with an
attenuated vaccine strain, subsequent infections with virulent wild-type rotaviruses will
not cause the severe life-threatening diarrhea that now occur. Vaccination with a safe and
effective vaccine has the potential of averting the deaths of up to one million children per
year, most of whom live in developing countries. In addition, such a vaccine will avert
hospitalizations that occur in children in all parts of the world.

At ICDDR,B rotavirus accounts for about 40% of the diarrheal illnesses of patients under
5 years of age as determined by the surveillance carried out at both the Dhaka and Matlab
hospitals. Deaths due to rotavirus in these settings are extremely rare because rehydration
is provided; however, in many areas of Bangladesh, adequate treatment may not be given,
resulting in an estimated 20,000 rotavirus deaths annually (Unicomb et al., 1997}.

Rotavirus has several serotypes based on G and P antigens. In most industrialized
countries, Gl is the most common type by far. Other serotypes also occur and seem to
vary from year to year and by geographic location. Recently, G9 has emerged as being
common in Bangladesh, India and parts of Africa. Infection with serotype G5 has also
been recently reported from some developing countries.




Previously, it was felt necessary to have a multi-valent vaccine that included all relevant
serotypes. For this reason, the tetravalent rhesus reassortant vaccine was developed. 1t is
not clear however that a vaccine needs to be multi-valent. Based on studies of the natural
history of rotavirus infections, it seems that a first infection is generally the most severe,
regardless of serotype, suggesting that there is some heterotypic protection, at least against
severe disease. Secondly, since rotavirus infection occurs commonly, subsequent
rotavirus infections increase serotype-specific and heterotypic protection. In the US,
multi-centre vaccine trials using tetravalent and monovalent rhesus vaccines, monovalent
vaccine {G1) induced nearly the same protection as the tetravalent.

Since most severe infections occur between the ages of 4 months and 2 years of age,
vaccination should begin early in life, and immunization should be completed prior to 6
months. From a logistical standpoint, the vaccine can best be delivered if it can be

included within.the EPI program where the provisions are already in place for the cold
chain.

Because tetravalent rhesus rotavirus vaccine (Rotashield), licensed in 1998 in the US was
associated with intussusception (IS) (Anonymymous, 1999, Murphy et al., 2001),
investigations of new rotavirus vaccines must be evaluated for association with IS. The
company and the investigators feel that it is unlikely that RIX4414 will iead to IS but this
will need to be determined during all clinical trials. The reasons that RIX4414 is unlikely
to cause IS includes the following. Wild type rotavirus does not appear to be a cause of
IS since the seasonality with rotavirus is so marked in industrialized countries, yet there is
no corresponding seasonality for IS. Secondly, RIX4414 is a human strain, typical of the
viruses that every child will become infected with early in life, so vaccination does not

. induce an exposure that would not otherwise occur, unlike administration of rhesus
rotavirus vaccine which represented a virus that would not normally infect children.
Thirdly, the risk of IS is primarily during the age 4 to 12 months, and we propose
completing the vaccination prior to this time period. Nevertheless, all subjects receiving
RIX4414 during clinical trials will be informed of the risk of IS, and we will ensure that
any potential case of IS is rapidly identified, transported efficiently, diagnosed using state
of the art methods, treated with air insufflation when possible and other standard
procedure as practised by paediatric surgeons in Dhaka.

The active ingredient in RIX4414 is based on the human rotavirus strain 89-12. The 89-
12 HRV was obtained from the stool of 'a 15-month-old infant with miid rotavirus
diarrhea in December 1988 in Cincinnati (USA). The 89-12 strain belongs to the serotype
GI1P1A and genotype P8. A two-year prospective study showed that natural infection
with such strains circulating in this community during 1988 and 1989 provided protection
against subsequent illness and against re-infection during a two year follow up, since none
of the children infected with the strain developed another episode of rotavirus diarrhoea
(Bemnstein et al., 1991). The strain was developed as a vaccine by the Virus Research
Institute (VRI), now called AVANT, a biotechnology company in the US. The initial
isolate was passaged in primary African Green Monkey Kidney cells (AGMK), and then
further passaged on an approved AGMK cell line to produce initial clinical lots of vaccine
based on uncloned P33 89-12 HRYV strain. It was passaged 1n tissue culture using
approved cell lines and was found to be attenuated when administered to volunteers.
Clinical studies in US children and infants demonstrated the safety, immunogenicity and




efficacy of the vaccine in infants (Bernstein et al., 1998; Bernstein et al., 1999). A phase
2b trial with two doses of 10° ffu of 89-12 in US infants demonstrated 89% protection
against any rotavirus gastroenteritis and even higher protection against severe rotavirus
gastroenteritis during the first year after vaccination (Bernstein et al., 1999). In'the second
year the efficacy was 65%. The overall efficacy for 2 years was 76% against any rotavirus
infection and 84% against severe rotavirus and 100% against any very severe rotavirus
(Bernstein et al, 2000). Table | presents summary results of the studies conducted with

rotavirus 89-12 strain,

Table 1: Summary results of the studies conducted with human rotavirus 83-12 strain

Country Sample | Age Side-effects Immunogenicity | Efficacy
(reference) | size group (95% CI)
Vaccine Placebo
USA 215 10-16 | Temperature Immune 89% (65-
{Bernstein weeks | 38.1°C- 38.5°C response 1o 96%)
et al, -19% 5% vaccinees
1999) 38.6°C-38.9 °C 94.4%,
- 6% 2% placebo 3.8%
>39.0-- 4% 1%
Diarthoea - 17% | 9%
Vomiting- 15% | 9%
USA 34 Adults | Fever (>38°C) - Serum antibody | Not done
(Bernstein 0 0 rise to vaccinees
et al, Diarrhoea- 1 0 2, placebo 0
1998) -
40 2-12 Fever (>38°C) - |0 Serum antibody
years 0 rise to vaccinees
Diarrhoea- | 0 4, placebo 0
9 6-26 Fever (>38°C)- |0 Serum antibody
weeks | | rise to vaccinees
Diarrhoea- | 0 2, placebo 0
42 6-26 Fever (>38°C)- |3 Serum antibody
weeks | 4 rise to vaccinees

Diarrhoea- 2

19, placebo 0




SB Biologicals has acquired the strain and taken over the manufacturing process and
clinical development of the 89-12 vaccine from AVANT and has implemented several
process changes and prepared a lyophilized HRV vaccine based on a cloned P43 §9-12
HRYV strain (referred to as RIX4414).

It is known that the same vaccine can achieve different levels of immune response and
efficacy in different study populations, and therefore it is important to test the study
vaccine in different geographic settings. GSK Biologicals is therefore commencing trials
in Asia, Latin-America and Africa to begin testing of its HRV vaccine’s effectiveness in
preventing gastroenteritis,

The aim of this dose-ranging study is to identify the most suitable dose and regimen of the
vaccine for Bangladesh infants and to determine if there is a difference in immune
responses between the two viral concentrations using two different schedules. The
rationale for the use of several doses and several viral concentrations is four fold:

First, to implement rotavirus vaccination as part of the existing EPI schedule, infants
should be vaccinated at a very early age (6-8 weeks old) and with a short interval between
doses. At this young age, infants are expected to have considerable levels of circulating
maternal antibodies. The importance of maternally acquired anti-rotavirus specific
antibodies has been evaluated in several clinical trials performed in infant-mother pairs.
As expected, the presence of maternally acquired antibodies was shown to interfere with
live attenuated oral rotavirus vaccine in infants (Pickering et al, 1995). The administration
of an additional dose might overcome the potential interference of maternal antibodies.
Therefore, the immunogenicity of GSK Biologicals’ HRV vaccine needs to be evaluated

. at two and at three doses.

Second, as mentioned earlier, GSK Biologicals has implemented several process changes
to the uncloned P33 89-12 vaccine from AVANT, including 10 additional passages on
Vero cells, which may have led to further attenuation of the vaccine virus strain. A higher
viral concentration may be needed in Bangladesh to reach the seroconversicon rates
observed in the USA (study with 89-12 P33) or Finland (study 003 with GSK Biologicals’
HRYV vaccine, unpublished). Moreover, due to the circulation of other pathogens in
Bangladesh, the immunogenicity of the vaccine could be negatively affected. Therefore,
immunogenicity of GSK Biologicals’ HRV vaccine needs to be evaluated at two viral
concentirations.

Thirdly, in Bangladesh as in other countries following the EPI schedule, OPV is a part of
the routine schedule. Concomitant administration requires that rotavirus vaccine and QPV
do not interfere and compromise the immune response to either of the vaccines. Previous
studies with a bovine rotavirus vaccine (RIT 4237) indicated that the take of the bovine
rotavirus vaccine was suppressed by co-administration with OPV while the response to
OPV was not affected (Vodopija et al, 1988). Studies with the rhesus rotavirus vaccine
(RRV or RRV-TV) in Georgia, USA indicated that the rhesus rotavirus vaccine was safe
and immunogenic when co-administered with QPV and there was no significant
interference due to concomitant administration (Ho Mei-Shang et al, 1989; Ing et al,
1991). A study in USA with 1278 infants assessing the efficacy of RRV-TV vaccine when
given with or without concurrent OPV (Rennels et al, 1996), showed no significant




difference in efficacy of RRV-TV when given concomitantly with OPV. Although
interference was not observed in studies conducted in USA, the results cannot be

" extrapolated to developing countries where the potency of OPV and vaccination schedule
varies, and a high rate of poliovirus vaccine failure is reported (WHO, 1995). Indeed a
study was conducted in Thailand to assess the simultaneous administration of oral rhesus-
human reassortant tetravalent vaccine (RRV-TV) and OPV. Results observed in this study
suggested that OPV 1s likely to interfere with the take of RRV-TV vaccine but the
interfering effect could be compensated by administering additional doses (two versus

three doses) or by using a higher concentration of the rotavirus vaccine (Migasena et al,
1995).

Fourthly, to warrant shelf life of the vaccine, the commercial lots will have a release titer
at a high viral concentration, to ensure that at the expiry of the shelf life, the actual titer is
at least equal to the titer for which efficacy was determined. The use of the two viral
concentrations in the clinical assay will ensure that there is no safety issue for any of the
viral concentration,




Research Design and Methods

Describe in detail the methods and procedures that wili be used to accomplish the objectives and specific
aims of the project. Discuss the alternative methods that are available and justify the use of the method
proposed in the study. Justify the scientific validity of the methodological approach (biomedical, social, or
environmental) as an investigation tool to achicve the specific aims. Discuss the limitations and difficulties
of the proposed procedures and sufficiently justify the use of them. Discuss the ethical issues related to
biomedical and social research for employing special procedures, such as invasive procedures in sick
children, use of isotopes or any other hazardous matcrials, or social questionnaires relating to individual
privacy. Point out safety procedures to be observed for protection of individuals during any situations or
materials that may be injurious to human health. The methodology section should be sufficiently descriptive

to allow the reviewers to make valid and unambiguous assessment of the project, (DO NOT EXCEED TEN
PAGES, USE CONTINUATION SHEETS).

Experimental design and methods

Study site: The study will be conducted in a suburb of Dhaka in the area of Mirpur,
where phase Il ETEC vaccine and killed cholera vaccine trials have been undertaken and
several other studtes are ongoing. The study will be in one section (section 1 1) of Mirpur
which has a population of about 350,000. Average monthly income per family is about
US$60. The study subjects will be recruited through home visits by the locally recruited
field workers.

Overview of study
Part I (Safety assessment in toddlers)

In study part 1, the safety in toddlers will be assessed in a small number of subjects. The

* purpose of this study is to assess the safety and reactogenicity of the proposed doses of the
candidate vaccine when administered orally in a small number of toddlers before clinical
development continues in the target population, infants. The safety data collected during
the fificen-day follow-up period (day 0 to day 14) will be reviewed by the medical
monitor without breaking the study blind. If there are no safety concerns during this
blinded review of the safety data collected, participants in the study part 2 will be
vaccinated with the viral concentration of the proposed doses.

Toddlers (2-4 vears old} One dose of vaccine or placebo, with
Recruitment, consent, and randomization surveillance for adverse events (by

(1:1:1) with 30 subjects in 10* ffu (1 dose), 30 | home visits) and fecal excretion of virus
subjects in 10°? ffu (1 dose) and 30 in placebo '

group.

Part 2 (Double-blind safety and immunogenicity assessment i infants)

In study part 2, the safety and immunogenicity of the ¢andidate vaccine will be assessed in
the target age group - infants approximately 6 weeks of age. Escalating doses (viral
concentrations of 10° ffu and 10° ffu) will be evaluated. All infants will receive by co-
administration the recommended EPI vaccines at 6-10-14 weeks, including OPV.

14




Infants (6-14 weeks old) Twof/three doses of vaccine or placebo,
Recruitment, consent, and randomization 4 weeks apart, with surveillance for
(2:2:2:1) with 136 subjects in 10™* ffu (2 adverse events (by home visits) and
doses), 136 subjects in 10°? ffu (3 doses), 136 | blood sampling at each study visit for
subjects in 10%Y ffu (2 doses} and 68 in placebo | antibody titer changes.

group. Fecal excretion of virus in the first 150
enrolled subjects.

The investigator and his staff will be aware of the possible increased risk of
intussusception and will consider this diagnosis among children presenting symptoms of
intussusception. Symptoms consistent with intussusception are severe colicky abdominal
pain, persistent vomiting, bloody stools, abdominal bloating and fever up to 41°C. The
investigator and his staff will take appropriate actions to evaluate and treat the condition.

A child with suspected intussusception will be referred to a local hospital in Dhaka
(Children's hospital, Shishu Hospital). The hospital has the experience and capacity for
diagnosis, non-surgical and surgical management of intussusception, and a pediatric
surgeon at this hospital is a co-investigator on the protocol to assume responsibility for
the care of children suspected of having IS. During the study course, the
parents/guardians will be instructed to contact the investigator and his staff immediately
should the subject manifest any signs or symptoms they perceive as serious.

In case a subject is diagnosed with intussusception this will be immediately reported to
the sponsor. The diagnosis of intussusception should be documented by imaging. Annex
IT provides instruction on the evaluation of intussusception. Each case of suspected or
confirmed intussusception will be reviewed by an independent DSMB (data safety

- monitoring board).

QOutline of the study:

Single community — Mirpur, Bangladesh (north part of Dhaka).
Randomized, placebo-controlled, self-contained study.
Subjects eligible for inclusion in the study will be sequentially allocated a subject
number in the order in which they are enrolled and will be administered the study
vaccine or placebo according to a randomization list prepared by the sponsor.
¢ The study will begin with a single administration of the 10°° ffu/10%° ffu dose to 2-4
years old children. The study will proceed further provided there are no safety
concems raised after the first dose in the study group.

¢ Routine EP! vaccines should be administered according to local recommendation (at
6, 10 and 14 weeks of age for the study part 2 only) concomitantly with the study
vaccine.

e Vaccine is given with calcium carbonate buffer at time of vaccination; total dose of
vaccine and bufferis 1.5 ml.

e Study subjects will be followed at their homes daily for 2 weeks and then twice

weekly for another 4 weeks after each dose of vaccination to assess reactogenicity and

adverse events.

Stool sample coltection:




Study Part 1: Stool samples (fecal swabs) will be collected on the day of each dose
and on day 7 after each dose from all subjects.
Study Part 2: Stool samples (fecal swabs) will be collected on the day of each dose
and on days 3, 7, 14 and 21 after each dose from the first 150 enrolled subjects.

o Serum specimens will be collected at each study visit and 4 weeks after the last dose
from all subjects only in part 2.

e Data collection will be by conventional paper case report forms (CRF’s).

Sample size considerations

During the first phase of the study (immunization of children 2-4 years of age), the outcome
of interest is reactogenicity. Even if intussusception were to occur with a relative risk similar
to that observed with RRV-TV, we do not expect to observe intussusception with the small
numbers included in this Phase I study. We will however use fever as a measure of
reactogenicity. Based on previous studies in the USA involving active surveillance, we
expect a background rate of 5% of fever (among placebo recipients). With 90 subjects (30
with 10°° ffu, 30 with 10%? ffu and 30 placebo), we will have 80% power (p=0.05) to detect a
35% incidence of fever among vaccinated subjects (assuming a background rate of 5% among
controls). The same sample size assumptions hold true for the infant study.

For the second part involving both safety and immunogenicity, the primary outcome measure
of interest is immunogenicity, although through this and all subsequent studies, reactogenicity
will continue to be monitored. With 136 vaccinees in each vaccine group (10°° 2 doses, 107°
3 dose, 10%° ffu 2 doses) and 68 subjects receiving placebo, we will be able to detect a
difference in take rates of 15% between the two dose levels (70% vs. 85%). The sample size

- will be sufficient to detect a difference in take rates of 12% (75% vs. 87%) between 2 doses
of 10** ffu and 10%° ffu. We are also assuming that 35% of infants will be exposed to wild
type rotavirus during the 8 week study period and our numbers will be sufficient to
differentiate a take rate between vaccine responses and background responses. If the
proportion among controls is actually lower, and 70% of children have a four-fold rise in

serumn antibody titer, then the number of subjects required to achieve significance will be
lower.

Study Cohort

Numbers of subjects / centres: Field workers will identify children of appropriate age,
inform families of the purpose and scope of the study and offer participation. It is planned
to vaccinate 10-12 children daily, and first dose of vaccines are expected to be complete
within 2 weeks of the start of the study.

Inclusion criteria for enrollment: Male or female, between 24 months and 48 months of
age at the time of the first dose of vaccine for partieipation in the study part assessing the
vaccine in toddlers. Male or female, between 6 and 14 weeks of age at the time of the first
dose of vaccine for participation in the study part assessing the immonogenicity and
safety of the vaccine in infants. Written informed consent, free of chronic or serious
medical condition as determined by history and physical exam within 3 days of the first
dose of vaccine, plan to stay in community for at least 3 months.



Exclusion criteria for enrollment. Malnutrition (<-2Z score weight for age), fever (>38°
C), acute or chronic illness, use of antimicrobial drug within previous 14 days,
hypersensitivity to any of the vaccine components (vaccine composition in annex III),
use of any investigational drug during previous 30 days, any uncorrected congenital
malformation of the gastrointestinal tract, use of any immunosuppressing drugs during the
last 14 days (likelihood is remote), any evidence by physical exam of immunosuppresing
condition, administration of gamma globulin or any other blood product, previous
intussusception or abdominal surgery, known pregnant person in the home.

Elimination criteria during siudy: If an exclusion criteria develops while participating in
the study, the subject will be eliminated from the study.

Definitions:
Fever: Rectal temperature > 38°C
Diarrhoea: Three or more looser stools than normal stools in a 24 hour period.

Contraindications to vaccination: Not applicable.

Conduct of the study: The study will be conducted according to Good Clinical Practices,
the Declaration of Helsinki, and local rules and regulations of Bangladesh and the
ICDDR,B. It will be reviewed and approved by the Ethical Review Committee (ERC) of
the ICDDR,B prior to starting the study. The ERC is a recognized committee for review
of research protocols involving humans and has a Multiple Project Assurance (MPA) with
a US agency (USAID).

- Informed consent. The parents of the subjects will sign a consent form informing them of
the nature of the study, its rationale, and its risks and benefits. The informed consent
document will embody the elements of the consent as described in the Declaration of
Helsinki, and the ICH Harmonized Tripartite Guidelines for Good Clinical Practices. The
investigator or designate will describe the protocol to parents of potential subjects face to
face. The subject information and consent form may be read to the parents of potential
subjects, but in any event, the investigator will give the parents ample opportunity to
inquire about the details of the study and ask questions before signing the consent form
(annex I). The consent form will describe the possible side effects including the potential
risk of IS. While the likelihood is extremely low of intussusception being temporally
linked to participation in this small study, we will insure that health care workers are ,
trained to recognize symptoms and clinical signs of intussusception—this is the principal
reason for such aggressive, active surveillance for adverse events. We will have an
arrangement with a Jocal hospital (Children's hospital, Shishu Hospital in Dhaka) with
experience and capacity for diagnosis, non-surgical and surgical management of
intussusception. Any patient meeting a case-definition consistent with intussusception
will be transported to the hospital for evaluation and treatment.

Total duration of follow-up after vaccination: According to recommendations of the
European Committee for Proprietary Products (CPMP) all vaccinated children will be
followed up for at least 6 months after the last immunization considering the safety issue
(CPMP, 1999). Since the long-term follow up does not require any active surveiilance for




the subjects, and since no efficacy end point is part of this protocol, active surveillance of
diarrheal events will not be done.

The protocol will be reviewed for scientific quality by the Research Review Committee
(RRC) of the ICDDR,B. The Research Review Committee (RRC, with 13 members),
composed of clinicians, epidemiologists, social scientists, laboratory scientists, and
demographers/population scientists from both within and outside the center, reviews all
scientific research proposals of the center, evaluates their scientific merit, competence of
Principal Investigators, and relevance to the Centre’s objectives and priorities.

The protocol will be reviewed by the Immunization Research Technical Advisory Group of
the World Health Organization. Further, a data safety monitoring board (DSMB) including a
safety monitor will be constituted who will be responsible for the monitoring and review of
the safety and conduct of the trial. One GCP monitor will be appointed who will check Case
Report Forms (CRFs) for completeness and correspondence with source documents, monitor -
regulatory files and validate data files in computer.

Approval by National Drug Administration. Since the protocol involves the use of an
experimental vaccine, the protocol will be reviewed and approved by the National Drug
Administration of Bangladesh prior to initiation of the study.

General Study Aspects
Routine EPI vaccines should be administered according to local recommendation (at 6, 10
and 14 weeks of age for the study part 2) concomitantly with study vaccine.

Outline of study procedures

For all study parts:

. Prior to vaccination (up to day before vaccination)

« Inform community leaders about study and answer questions.

« -Approach families with children in appropriate age group living near Mirpur clinic to
determine their interest in the study.

¢ Inform families about study and answer their questions.

For roddlers (part 1):

Day 0 (Visit 1)

» Conduct history and physical exam, including measurements of height and weight and
rectal temperature.

« Insure that the subject meets all inclusion and exclusion criteria.

« Obtain signed informed consent.

+ Determine randomization code

o Prepare study vaccine and administer dose 1.

« Collection of stool sample from all subjects for rotavirus antigen detection by ELISA.

Day | to day 14

« Carry out active surveillance with all subjects by visiting house daily for 2 weeks.
Measure rectal temperature daily. Use daily form to record symptoms or lack of
symptoms. Have physician available at clinic and inform family of subjects that the
physician is available should there be any illness during the time of the study. If
subjects are brought to the clinic, record all symptoms in patient medical records.
These medical records will be the source documents for the passive surveiliance.

Day 7
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« Collection of stool sample from all subjects for rotavirus antigen by ELISA.

Day 15 — day 42

« Twice weekly active surveillance for 4 weeks following each dose and inquiring about
symptoms or illnesses among subjects.

« Onday 42, insure that all concomitant medication taken during the study have been
recorded.

Day 43 to 6 months.

+ Monthly active surveillance to complete 6 months of followup. With each visit,
inquire about symptoms or illnesses among subjects.

+ Atend of 6 months, terminate subject from the study

For infants(Part 2)

Day 0 (Visit 1)

» Same procedures as performed for toddlers in part 1.

» Obtain a blood sample for serology

» Prepare study vaccine and administer dose 1

» Collection of stool sample for rotavirus antigen by ELISA

Day 3, 7. 14, and 21 (first 150 subjects only)

» Collection of stool sample for rotavirus antigen by ELISA

Day 1-day 27

« Carry out active surveillance with all subjects by visiting house daily for 2 weeks and
thereafter twice weekly. Measure rectal temperature daily. Use daily form to record
symptoms or lack of symptoms. Have physician available at clinic and inform family
of subjects that the physician is available should there be any illness during the time of
the study. If subjects are brought to the clinic, record all symptoms in patient medical
records. These medical records will be the source documents for the passive
surveiliance.

Day 28

Insure that subject is eligible for dose 2 according to inclusion and exclusion criteria

Obtain a serum blood sample for serology

» Prepare study vaccine and administer dose 2

+ Collection of stool sample from subjects (first 150 only) for rotavirus antigen by
ELISA

Day 29 —day 42

« Carry out active surveillance with all subjects by visiting house daily for 2 weeks.
Measure rectal temperature daily. Use daily form to record symptoms or lack of
symptoms. Have physician available at clinic and inform family of subjects that the
physician is available should there be any illness during the time of the study. If
subjects are brought to the clinic, record all symptoms in patient medical records.
These medical records will be the source documents for the passive surveillance.

Day 31, 35, 42, 49 (first 150 subjects only )

« Collection of stool sample for rotavirus antigen by ELISA

Day 43-day 55
* Twice weekly active surveillance inquiring about symptoms or illnesses among subjects.

Day 56
» Insure that subject is eligible for dose 3 according to inclusion and exclusion criteria



Obtain a serum blood sample for serology

Prepare study vaccine and administer dose 3

Collection of stool sample from subjects (first 150) for rotavirus antigen by ELISA
Day 57-day 70 o

= Carry out active surveillance with all subjects by visiting house daily for 2 weeks.
Measure rectal temperature daily. Use daily form to record symptoms or lack of
symptoms. Have physician available at clinic and inform family of subjects that the
physician is available should there be any iliness during the time of the study. If
subjects are brought to the clinic, record all symptoms in patient medical records.
These medical records will be the source documents for the passive surveiliance.

Day 59, 63, 70, 77 (first 150 subjects only)
+ Collection of stool sample for rotavirus antigen by ELISA

Day 71- 83
» Twice weekly active surveillance inquiring about symptoms or illnesses among
subjects.

Day 84
s Obtain a serum blood sample for serology.

« Insure that all concomitant medication taken during the study have been recorded.

Day 85 to 6 months after third dose

« Monthly active surveillance to complete 6 months of follow up. With each visit,
inquire about symptoms or illnesses among subjects.

» At end of 6 months, terminate subject from the study

Laboratory testing

Fecal samples will be collected as whole stool samples by the parent of the subject or the
field worker using a stool cup and taken to the field clinic within 8 hours of passing of the
sample. At the clinic, it will be placed in a glass vial with saline (about 10% feces to
saline ratio), labelled and placed into a refrigerator (+4°C). Specimens will be transported
to the ICDDR,B virology lab within 48 hours and maintained at +4° C until tested. Blood
specimens will be obtained by venipuncture (about 3 ml) in clinic using sterile technique.
Blood will be placed into a vacutainer without anticoagulants. Afiter blood has clotted, it
will be centrifuged and serum transferred to three labelled cryovials (3 aliquots) and
frozen at -20° C.

Stool samples, diluted in PBS will be tested for the presence of rotavirus antigen using
ELISA (Unicomb et al, 1993; Azim et al., 1999). Stools found to be positive by ELISA
will be further characterized by polyacrylamide gel electrophoresis and by reverse-
transcriptase-polymerase chain reaction to determine G and P genotype (Unicomb et al.,
1999, Gouvea et al., 1990; Gentsch et al,, 1992). A sample of the presumptive vaccine
strains will be confirmed as vaccine strains at Smith Kline Biologicals using sequencing.
Strains of rotavirus will be typed following a scheme described previously (Unicomb et
al., 1999). Anti-rotavirus IgA antibody titers will be determined by ELISA using standard
methods (Ward, 1989). Serum samples will be available for neutralization assays, though
this is not a stated outcome of the study.
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Since the ELISA IgA titers are a crucial outcome of the study and since we want to insure
that there is agreement between different studies with the vaccine from different
countries, but also want to develop our capacity for carrying out a validated assays in
Dhaka, we will split the serum samples and have them tested in the laboratory of either
Dr. Ward or Smith Kline Biologicals where the assay has been validated. Dr. Ward has
agreed to be a consultant to assist with the standardization of the assay.

Data Safety Monitoring Committee (DSMB)

A committee will be formed including pediatricians to evaluate the reactogenicity
data before moving from the older age to the younger age group. The committee will
prepare a letter with its recommendations for the file at each stages in the study.

. Expected outcomes and timeframe

1. We expect the vaccine to be safe as determined by our adverse event surveillance
when given to toddlers and to infants. We expect to detect no cases of
intussusception in either group. The vaccine administration may be associated
with mild elevations of temperature with a rate significantly higher than control
levels, but this mild reactogenicity will not be perceived as clinically important.

2. We expect that most (>70% of infants) will develop a significant increase in
serum IgA antirotavirus antibody titer as determined by ELISA and this take rate
will be significantly higher than in those receiving the placebo.

3. We expect that the vaccine strain will be detected in a small proportion of fecal
specimens of toddlers, but a high proportion of infants when tested 7 days
following vaccination. It may still be detected from a few of the infants, when
tested 28 days following vaccination.

Following approvals from the appropriate committees and regulatory bodies, we expect
Part 1 (the safety studies in toddlers) can be carried out during a 5 month time frame
(including information to the community about the study, training of workers,
identification of eligible children, setting of a clinic etc). Following collection and
analysis of safety data, the Data Safety Monitoring Board will meet to review the safety
data. If found sufficiently safe to proceed, the infants in Part 2 can be recruited and
vaccinated within about 6 months. Testing the serum specimens for IgA anti-rotavirus
antibody will require an additional month. Thus we expect a report summarizing safety
and IgA serology can be available within 12-15 months of starting the study, thus
preparing the way for a follow-up efficacy study if appropriate. The infants will however
be followed for a total of six months after the last dose of vaccine to detect any late
adverse events if they were to occur,

Serology will be presented both as the number of infants with 4 fold rises in antibody titer
as well as geometric mean titers in the vaccine and placebo groups
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Previous experience of the laboratory in the proposed field of research

ICDDR,B scientists have conducted a variety of studiés to define the epidemiology and
microbiology of rotavirus infections. The Centre also conducted phase II safety and
immunogenicity studies with rhesus rotavirus tetravalent vaccines and was prepared to
conduct a phase III study with that vaccine when efforts to further evaluate that vaccine
were discontinued. The Centre has a long history of studies of prevention of diarrheal
diseases including rotavirus as well as cholera, typhoid, shigella, and ETEC. Dr. Sack has
studied the vaccine based on the HRV strain 89-12 in safety, immunogenicity and efficacy
studies in the US.

Facilities Available

Describe the availability of physical facilities at the place where the study will be carried out. For clinical
and laboratory-based studies, indicate the provision of hospital and other types of patient’s care facilities
and adcquate laboratory suppoit. Point out the laboratory facilities and major equipments that will be
required for the study. For field studies, deseribe the field area including its size, population, and means of
communications. (TYPE WITHIN THE PROVIDED SPACE).

The Intemational Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B) has
large multi-disciplinary international and national scientific research staff. Existing field,
hospital, laboratory and office facilities will be used for this study. ICDDR,B scientists
have conducted a variety of vaccine studies including rotavirus.

Field site
The field component of the study will be carried out in urban slums in Mirpur in Dhaka.
This site is being used currently for a phase II study of the ETEC vaccine.

Clinical facilities

Sishu hospital is the largest paediatric hospital in Bangladesh. The hospital has the
experience and capacity for diagnosis, non-surgical and surgical management of
intussusception, and a pediatric surgeon at this hospital is a co-investigator on the
protocol to assume responsibility for the care of children suspected of having IS.

Laboratory facilities
Existing laboratory facilities in ICDDR,B will be used.
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Data Analysis

Describe plans for data analysis. Indicate whether data will be analyzed by the investigators themselves or
by other professionals. Specify what statistical sofiwares packages will be used and if the study is blinded,
when the code will be opened. For clinical trials, indicate if interim data analysis will be required to monitor
further progress of the study. (TYPE WITHIN THE PROVIDED SPACE).

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. Proportion of infants with adverse events will be compared between the different
groups (vaccine, placebo, different doses and viral concentrations). Proportion of subjects
that shed rotavirus at different time periods will be compared. Serological measures
(proportion with > 4-fold increase in titer and geometric mean titer) will be compared
between different viral concentrations/ doses and placebo recipients.

The proportions will be compared using xz -tests and rate ratios (95% confidence
intervals), The geometric mean titers (GMT) will be compared using non-parametric tests.
Multivariate analysis will be done to simultaneously adjust for different factors.

Ethical Assurance for Protection of Human Rights

Describe in the space provided the justifications for conducting this research in human subjects. If the study
needs observations on sick individuals, provide sufficient reasons for using them. Indicate how subject’s
rights are protected and if there is any benefit or risk to cach subject of the study.

Human rotavirus vaccine (RIX4414), designed for preventing rotavirus will be evaluated
among young children since the risk of the disease is greatest in that age group. Infants
will be enrolled after their parents have been given a full explanation of the study and they
have understood the implications of participating in this study, and have agreed to
participate in writing. The study will be conducted according to Good Clinical Practices,
the Declaration of Helsinki, and local rules and regulations of Bangladesh and the
ICDDR,B.

The investigator and his staff will be aware of the possible increased risk of
intussusception and will consider this diagnosis among children presenting symptoms of
intussusception. The investigator and his staff will take appropriate actions to evaluate
and treat the condition. A child with suspected intussusception will be referred to a local
hospital in Dhaka (Children's hospital, Shishu Hospital). The hospital has the experience
and capacity for diagnosis, non-surgical and surgical management of intussusception, and
a pediatric surgeon at this hospital is a co-investigator on the protocol to assume
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responsibility for the care of children suspected of having IS. During the study course, the
parents/guardians will be instructed to contact the investigator and his staff immediately
should the subject manifest any signs or symptoms they perceive as serious. No subjects
will be deprived of existing care facilities.

Confidentiality of collected information will be maintained by keeping all data forms
private and locked at the ICDDR,B Dhaka office with access limited to those working in
the study. Study subjects will only be identified by study numbers.

Use of Animals

Describe in the space provided the type and specics of animal that wilf be used in the study. Justify with
reasons the use of particular animal species in the experiment and the compliance of the animal ethical
guidelines for conducting the proposed procedures.

No animal will be used in this study.
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Dissemination and Use of Findings

Describe explicitly the plans for disseminating the accomplished results. Describe what
type of publication is anticipated: working papers, internal (institutiona!) publication,
international publications, international conferences and agencies, workshops etc.
Mention if the project is linked to the Government of Bangladesh through a training
programme.

The findings from this study will be published in internal publications and peer reviewed
journals, and disseminated in national and intemational conferences.

Collaborative Arrangements

Describe briefly if this study involves any scientific, administrative, fiscal, or programmatic arrangements
with other national or international organizations or individuals, Indicate the nature and extent of
collaboration and include a letter of agreement between the applicant or histher organization and the
collaborating organization. (DO NOT EXCEED ONE PAGE}

l 3.1 Collaberation with other scientists and research institutions

Dr. Richard Ward ( University of Cincinnati, USA) will be a consultant on the project to assist with the
validated serology IgA anti-RV. We currently are carrying out ELISA 1gA scrology at ICDDR,B; however,
Dr. Ward’s lab is the one which is generally regarded as having the reference lab for such serology and it
will be helpful to have the methods used in Dhaka correspond with those of Dr. Ward for future studies.

The protocol is being planned to complement similar studies in South Africa under the direction of Dr.
Duncan Steele. During the course of the studies, we plan to have joint investigator meetings and generally
coordinate our work,
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Bangladesh

Field of speciality: Epidemiclogy, Infectious diseases, International Health,
Paediatrics :

(a) Research experience: Experienced in the design, implementation, and analysis
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1 {1 page maximum per individual *)
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PRQJECT TITLE: Study of safety and immunegenicity of human rotavirus vaccine (RIX4414)

PI: Dr. K. Zaman BUDGET DETAILS
N Total study period: 15 months
SALARY Pay # of % of Monthly Total
Position Level Staff Maontt Effort Rate Sub-total (US $)
Dr. K. Zaman NCC 1 15 25% 1,260 4,725
Dr. Md. Yunus NOE 1 15 20% 2100 6,300
Dr. Shams EI Arifeen P3 1 15 15% 7080 15953
Dr. Tasnirm Azim NOC 1 15 20% 1083 3,249
Or. Goutlam Podder NOA 1 15 50% 828 6,210
Dr. ASG Faruque NOD 1 15 10% 1811 2,717
Medical Officer - NOA 1 15 100% 587 8,805
Reseach fnvestigater NOA 1 15 100% 587 8,805
Data Manager NOA 1 15 20% 587 1,761
Project Office Manager NOA 1 15 20% 587 1,761
Research Officer GS5 1 15 100%- 325 4,875
Senior Staff Murse GS5 1 15 100% 325 4,875
Admin Asst G54 1 15  100% 267 4,005
Field Res Atten splJev 10 15 100% 60 9,000
Field Res Asst GS3 10 15 100% 210 31,500
Data eniry Tech GS33 1 15 100% 210 3,150
Programmer GS6 1 15 25% 422 1.583 .
8r. Lab Attendant Gs-2 1 15 100% 176 2,640
Driver GS-2 1 15 100% 176 2,640
Subtotal of local salaries 124,553
Expected salary rise 12,455
Dr. Rob Breiman - 1 15 10% -
Prof. David Sack - 1 15 5% 13,370 10,028
Consultant - monitoring 25,000
Consultant - virology 10,000
SUB-TOTAL PERSONNEL: 182,035
TRAVEL COSTS
Intemationat travel 20,000
Investigator Meeting ’ 5,000
Local transportation cost 5,000
SUB-TOTAL: 30,000
SUPPLIES & OTHER COSTS
QOffice rent, communications and ulilities 10,000
Mabile phone 1,500
Drugs 1.000
Office & field supplies 1,500
Printing & Publications of forms 10,000
Spoon, cups, cylinder eic. 750
Needles, Syringes, thermometers, elc. 8,000
Fumiture 1,500
Cold pack 100
Lab supplies cost 4,000
Shipping cost for sending specimen 10,000
Cost for safety monitoring Comm 1,000
Cold box (4) . 250
Publications 500
Hospitalization/Attend cost (Shishu Hospital) 2,050
Service charges {Shishu Hospital)
- Prof. §. Karim 15 5% 100 1,500
- Medical Officer 15 15% 30 450
SUB-TOTAL: 54,100
INTER-DEPARTMENTAL SERVICES
Repair & maintenance 500
- Transport {land) 4,000
Specimen handling fees 5,000
IgA ELISA@4X3X525 4 4 576 9,216
RV ELISA@ 3.3X2400 33 1 2430 8,019
Culture RV 5,000
Typing RV (G/P/Electropherotyping} 6,000
Medical lustration 500
Mimeography, Library charge etc. 500
SUB-TOTAL: 38,735
CAPITAL ITEMS
Computers (2)/printerfUPS/accessories etc. 5,000 /%
Gel electrophoresis apparatus 3,000
Refrigerator (1) 1,000 M__ﬂ#{'igz—i&
" Freezer SUB. TOTAL 6,000 15000 » Raliman Ch:“’dhury
TOTAL DIRECT COSTS: 319,870 Senlor Dudger & Cost Oficee
OVERHEAD @25% 79,968 ICUDR, B, MohakLaj

Dhaka.1212, Dangladesh,

TOTAL PROJECT COSTS: 359.838
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. subjects, recruitment and vaccination. S/he will provide necessary treatment.

Budget Justifications

Please provide one page statement justifying the budgeted amount for cach major item. Justify use of man
power, major equipment, and laboratory services.

Budget justification
Bricfly relate each item in the budget (personnel, supplies, equipment, antmals,
patient costs, travel, etc.) to the activities outlined in the research proposal

The total duration of the proposed study will be of 15 months. The study involves
recruitment of study subjects, either one or two or three doses of vaccination to about 566
healthy children (toddlers and infants), follow up at their homes and collection of blood
and stool specimens.

Investigators: The amount budgeted for the investigators reflects a reasonable estimate of
the minimum time required to implement the study. Dr. K. Zaman, PI of the study wiil be
responsible for overall implementation of the study. Drs. Md Yunus and Shams El
Arifeen will provide advice on epidemiological aspects, Dr. ASG Faruque on clinical
aspects while Drs. Tasnim Azim and Goutam Podder will be responsible for laboratory
methods. Prof. 8. Karim (Shishu hospital) will examine suspected cases of
intussusception and will take appropriate measures. Medical Officer (Shishu) will assist
the Paediatric surgeon for the management of referred cases. Prof. David Sack and Dr.
Rob Breiman will provide overall guidance of the study.

Research Investigator will coordinate all clinical and administrative activities.

Medical officer will be based in the clinic and be responsible for examination of the

Senior staff nurse: will assist medical officer in examining patients and collection of
specimens. Responsible for dispensing medicines (if required).

Field Research Assistants/attendants: Inform families of the purpose and scope of the
study, offer participation and bring subjects to their clinic.

Data Manager/ Programmer: Overall data management and designing systems for analysis
of data. :

Data entry technician: entry of data

Senior Lab attendant: Collection and recording of samples.
Office manager: ensure overall logistics.

Consultant: Advise and guide for smooth running of the project.

GCP monitor: will check Case Report Forms (CRFs) for completeness and

correspondence with source documents, monitor regulatory files and validate data files in
computer.

Supplies

Computers: Two computers (one for data entry and analysis and other to be used by
project office manager/Admin Asst) will be required.




Mobile phone: To communicate with the field staff for any adverse events and referral of
patients.

Gel Electrophoresis apparatus: For typing of rotavirus.

Refrigerator/cold box: Keeping and transportation of specimens.

Laboratory tests: ELISA, Culture and typing for identification of rotavirus.

Transport costs: To visit families, bringing of subjects and transport cost of the families.
Hospitalization cost: Treatment cost for any hospitalized cases.

Office rent: Cost for renting the clinic

Intemnational travel: Consultation meeting with other RV partners

Other Support

Describe sources, amount, duration, and grant number of all other research funding currently granted to PI
or under consideration. (DO NOT EXCEED ONE PAGE FOR EACH INVESTIGATOR)

Principal Investigator of the study " Epidemiology and surveillance of multidrug resistant
Mycobacterium tuberculosis and assessment of directly observed therapy short course
(DOTS) programme in selected areas of Bangladesh”

Funded by USAID, Amount: US$ 577, 604
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APPENDIX Annex 1
International Centre for Diarrhoeal Disease Research,
Bangladesh

Voluntary Consent Form

Title of the Research Project: A randomised, placebo-controlled study of the safety,
reactogenicity and immunogenicity of an orally administered human rotavirus vaccine
(RIX4414) in healthy children in Bangladesh

Principal Investigator: Dr. K. Zaman

Before recruiting into the study, the study subject must be informed about the objectives, procedures, and potential
benefits and risks invetved in the study. Details of all procedures must be provided including their risks, utility,
duration, [requencies, and severity. Al questions of the subject must be answered to his/ her satisfaction, indicating that
the participation is purely voluntary. For children, consents must be obtained from their parents or legal guardians. The
subject must indicate his/ her acceptance of participation by signing or thumb printing on this form.

Voluntary Consent Form

Rotavirus is the most important cause of acute gastroenteritis requiring hospitalisation of young
children in developed countries. Symptoms of rotavirus disease mainly include diarrhea and
vomiting. Deaths occur from rotavirus diarrthea when the diarrhea is sufficiently severe to cause
dehydration. In developing countries, rotavirus gastroenteritis is an enormous problem. World-
wide, 60-80 young children with rotavirus gastroenteritis die every hour. At the Dhaka and Matlab
hospitals, rotavirus accounts for about 40% of the diarrheal illnesses of children under 5 years of
age. Deaths due to rotavirus in these settings are extremely rare because rehydration is provided,
however, in many areas of Bangladesh, adequate treatment may not be given, resulting in an
estimated 20,000 deaths due to rotavirus in year. The only practical solution to control this global
health problem is a rotavirus vaccine for infants. Yet today, there is no rotavirus vaccine available
anywhere.

Several rotavirus vaccines have been tested for infants. The previous vaccine (RotaShield™)
prevented 90% of severe rotavirus gastroenteritis and worked so well that few vaccinated
children had to stay in the hospital for treatment of rotavirus dehydration. But the use of the
vaccine was stopped because it appeared to increase the rate of intussusception.
GlaxoSmithKline (GSK) Biologicals has now developed a new rotavirus vaccine (HRV vaccine)
based on a human rotavirus. Clinical studies in US children and infants demonstrated the safety,
immunogenicity and efficacy of the vaccine in infants,

The study will be conducted to test how infants (aged 6-14 weeks) in Bangladesh respond to the
human rotavirus vaccine. The main purpose of this study is to determine the dose regimen that is
appropriate for infants in Bangladesh. We will also look for any side effects (like fever,
fussiness, vomiting, diarrhea and runny nose/cough). To help us do this we are asking if you will
allow your child to join this trial.
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If you join, you will be required to bring your child to our clinic 3 times each 4 weeks apart.
Your child will be given a physical examination and his/her height and weight will be measured.
You will be asked questions about your child’s medical history and the medicines that your child
may be taking. Your child will be randomly assigned (like flipping a coin) to one of four groups,
with a 6 out of 7 chance of receiving the investigational human rotavirus vaccine (either the low
or higher vaccine dose) and a 1 out of 7 chance of receiving a placebo. Among the vaccines,
each child will receive two or three doses of vaccine orally given one month apart. All study
subjects will be observed closely for at least 30 minutes following the administration of
vaccines/placebo. During the study, you should contact the investigator and his staff (field
worker) immediately should your child manifest any signs or symptoms that you perceive as
serious. The study physician and the study nurses will be available for your consultation for the
entire study period. Your child will receive routine vaccinations recommend by the Expanded
Program on Immunizations (EPI) at the time of the administration of the study vaccine/placebo.
We will collect 3 ml blood from the arm of your child before each vaccine/placebo doses and 4
weeks after the last dose. Stool samples will be collected from a sub group of children on day
0,3, 7, 14, 21 after each dose of vaccine/placebo. To assess any adverse events a field worker
will visit to your child daily for the first 2 weeks after vaccination and then twice weekly for
another 4 weeks, and thereafter monthly active surveillance to complete 6 months of follow up.

There may be risks if your child enters this study. The risks may be from the use of a new
human rotavirus vaccine and from collection of blood samples. Although it has been given
safely to a small number of adults, toddlers, and infants, it may have unknown side-effects. The
human rotavirus vaccine may cause allergic reactions. Your child must stay in the clinic for 30
minutes after each vaccine dose so that any reaction can be treated. Nevertheless, there is the
possibility that any rotavirus vaccine may cause intussusception (blockage in the small
intestine).Y our doctor and the study staff know of the possible risk of intussusception. They
have arranged for prompt examination of any child in this study with suspected intussusception.
They will take appropriate action to evaluate and treat the condition. Child with suspected
intussusception will be referred to a local hospital in Dhaka (Children's hospital, Shishu
Hospital). The hospital has the experience and capacity for diagnosis, non-surgical and surgicai
management of intussusception. All these will be free of costs. Symptoms of intussusception
are severe abdominal pain (colic), persistent vomiting, bloody stools, abdominal bloating and
high fever (even up to 41°C). There may be momentary, mild discomfort and bruising of the
skin where the needle is inserted to draw blood.

Your child’s participation is completely voluntary. Refusal to take part or continue with the
study will involve no penalty or loss of benefits or attention to which your child are otherwise
entitled. Also you may withdraw your child from the study at any time without any penalty ar
change in the routine care your child receives. You may wish to receive a signed copy of this
form.

Your child’s participation in the study will be treated as confidential. It will be necessary for
representatives of GSK or possibly health authorities / drug regulatory agencies to access your
child’s medical records. Your child will not be referred to by name in any report of the study.
Your child’s identity will not be disclosed to any person, except for the purposes described
above and in the event of a medical emergency or if required by law.

Your child’s data will be processed electronically to determine the outcome of this study, and to
provide it to health authorities/drug regulatory agencies. Your child’s data may be transferred to
other countries (such as USA) for these purposes GSK complies with internal procedures to
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protect personal information. The data may also be used for other medical research purposes.
You may be entitled under law to access your child’s personal data and to have any justifiable
corrections made. If you wish to do so, you should request this from the doctor conducting the
study. Right to ask questions and/or withdraw from the study

If you have any questions, please contact:

Name of investigator: Dr. K. Zaman

Address of investigator:  Child Health Programme, PHSD, ICDDR,B, Dhaka

Telephone number of investigator:  8811751-60 ext. 2246

Fax number of investigator: 8826050
If the vaccine is efficacious, your child may have the benefit of being protected against
rotavirus diseases. If it proves to be useful, also other children may benefit from it in the
future. There will be no charge for study-related doctor visits, examinations, and laboratory
tests. All vaccines will be provided free of charge.
If your child becomes ill or injured as a result of taking part in this clinical study, medical
treatment will be provided according to good clinical practice and costs of such treatment will
be paid for by GSK Biologicals. All participants in the study are covered by global insurance
policy contracted by GSK Biologicals. If you have any questions concerning the availability
of medical care or if you think you have experienced a research-related illness or injury,
please confact:

Name of investigator: Dr. K. Zaman

.Address of investigator: Child Health Programme, PHSD, ICDDR,B, Dhaka

Telephone number of investigator:  8811751-60 ext. 2246
Fax number of investigator: 8826050

" Informed Consent Signature Form
The clinical study has been clearly explained to me and I have read and understood the
information provided. I agree that my [son/daughter/ward] be enrolled in the study. [
understand that my [son/daughter/ward] has the right to decline to enter the study and to
withdraw from it at any time for any reasons, without consequence to his‘her present or
future health care and attention which my child/ward receives from his/her healthcare
provider. I have been made aware of my right to access and request correction of my
chiid’s/ward’s personal data.
I

(subject’s parent or legal guardian’s first name and family name)
hereby freely give my consent for my child/ward to take part in this
[clinical/vaccine] study.

Participant’s Name:

(First Name, Family Name)
Participant’s signature (where applicable):
Parent/Guardian’s name:

(First Name, Family Name)
Parent/Guardian’s signature:
Relationship to participant:
Participant’s main address:
Participant’s phone number:
Date: Time:
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(DD-MM-YY)
Witness:
Statement by Doctor, Nurse or Project Assistant who conducted the informed consent
discussion:
1 have carefully explained the nature, demands and foreseeable risks and benefits of the
vaceination study to the person named above and witnessed the completion of the written
consent form.
Name:
Signature:
Designation;
Date; Time:

(DD-MM-YY)




ANNEX II
Follow-up of intussusception cases

In light of the possible increased risk of intussusception following administration of a previously licensed
rotavirus vaccine, the safety of the candidate HRV vaccine will be monitored vigilantly during the clinical
studies.

The investigator will be asked to inform the parents/guardians of the signs and symptoms of
intussusception. Parents/guardians/caretakers of study subjects will be asked to contact the investigator if
they notice any signs or symptoms indicative of intussusception. Symptoms consistent with intussusception
are severe colicky abdominal pain, persistent vomiting, bloody stools, abdominal bloating and fever up to
41°C. The investigator will be aware of the possible increased risk of intussusception and will consider this
diagnosis among children presenting these symptoms. The investigator and his staff wil! take appropriate
actions to treat the condition. Child with suspected intussusception will be referred to a local hospital in
Dhaka (Children's hospital, Shishu Hospital). The hospital has the experience and capacity for diagnosis,
non-surgical and surgical management of intussusception.

If any case of intussusception should occur during this clinical study, the following procedures will be
followed by the investigator for work-up of the intussusception cases.

Case ascertainment

The diagnosis of intussusception should be documented by radiography. Documentation by
ultrasonography will be optional depending on availability of necessary expertise.

Data collection for intussusception cases

The investigator will document all available information regarding any intussusception cases occurring
during the clinical studies on the Serious Adverse Event pages and fax within 24 hours (1 calendar day) of
his/her becoming aware of the event to the GSK Biologicals Contact for Serious Adverse Event (SAE)
Reporting.

The investigator should follow the same procedures for reporting intussusception cases as for other SAEs.
To allow for a complete assessment of the intussusception cases, information on the subject’s feeding
practices, immunisation history, as well as any other information thought necessary for assessment by the
study staff should be reported to the SB safety contact &y using the IS reporting form.

Serum, throat and stool specimen will be collected from intussusception cases

Idiopathic intussusception is thought to be related to lymphoid hyperplasia in the intestinal sub-mucosa
and/or mesenteric adenitis resulting from infections. Infectious agents most clearly linked to
intussusception are enteroviruses and respiratory adenoviruses. Human rotaviruses also may cause
intussusception, although epidemiological data suggest this must be very unusual. In theory, any agent able
to replicate in the small intestine could provoke this condition.

GSK will use a central laboratory to perform RT-PCR on throat swabs and stool samples for enteroviruses
and adenoviruses and on stool samples alone for rotaviruses. The physician treating a case of
intussusception should submit stool samples to the hospital microbiology laboratory for culture of enteric
pathogens such as Salmonella, Shigella, Campylobacter, and Yersinia. If culture results suggest presence
of enteropathogenic E. coli, representative colonies should be retained for further evaluation. The samples
to be collected and their handling are described below

If possible a stool specimen should be collected just prior to as well as samples 24 hours and 48 hours after
the reduction. The hospital microbiology laboratory should divide each stool specimen into an aliquot for
its own testing and two additional aliquots of at least 2 grams each to be frozen at —20°C to —70°C. The
frozen stool samples will be used for RT-PCR and other studies to be arranged by GSK Biologicals, such
as virus culture, antigen detection by immunoassay, or electron microscopy for virus-like particles.
Accordingly, a complete set of stool specimens will be comprised of 3 specimens submitted for bacterial
culture and 6 frozen specimens retained for shipment to GSK Biologicals. In the event that facces are
unobtainable at any of the requested sampling times, 3 separate rectal swab specimens should be collected.
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One swab specimen should be submitted for bacterial culture and the other 2 swabs should be placed each
in a separate tube of 2 ml of sterile virus transport media and frozen at —20°C to -70°C.
| A throat swab should be collected as soon as possible after intussusception is diagnosed. The throat swab
' should be placed in 2 ml of sterile virus transport media and frozen at ~20°C to —70°C.
‘ In case of surgical reduction, a surgical specimen of any enlarged mesenteric lymph will be obtained. If
bowel or the appendix is resected, these specimens also should be included in the evaluation. If possible,
resected tissue should be divided into 3 aliquots to be processed for routine fixation, for electron
microscopy (fixation in 4% paraformaldehyde and 1% glutaraldehyde), and for frozen sectioning for
detection of virus antigens by immunofluorescence. Routinely fixed specimens should be examined for
histopathologic evidence of acute inflammation and presence of virus inclusions or other diagnostic signs.
Additional testing including referral of tissue blocks for outside review and/or tests using
immunohistochemistry, in situ hybridisation, or PCR will be arranged by GSK Biologicals in consultation
with the Attending Pathologist.
Acute and convalescent blood (at least 2 ml of each) will be collected and stored at —20°C for serologic
testing. These specimens will be supplemented by antecedent serum specimens from the patient already
collected under this protocol. Testing will be arranged by GSK Biologicals to detect an acute antibody
response to any pathogen identified by stool and/or throat swab tests or by histopathologic evaluation of
tissue.
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Annex III

Composition of RIX 4414 Vaccine

The vaccine composition is as follows:

89-12 HRYV strain (RIX4414)

Dulbecco's Modified Eagle Medium (DMEM)
Sucrose

Dextran

Sorbitol

Amino acids

CaCQ3

Starch
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10° or 10° ffu
3.7mg

9mg

18 mg
13.5mg

9 mg

60 mg
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Title: A randomised, placebo-conirolled study of the safety, reactogenicity and immunopenicity of an orally
adininistered human rotavirus vaccine (RIX4414) in healthy children in Bangladesh.

Summary of Referee's Opinions: Rank Score

High Medium Low

Quality of project

Adequacy of project design
Suitability of methodology
Feasibility within time period

ERER R

Appropriateness of budget
Potential value of field of knowledge

CONCLUSIONS
1 support the project proposal

2} without qualification x

1) with qualification

c) on techrical grounds X

) on level of financial suppont X

1 do not support the project proposal

R

P .

Please briefty provide your opinians of this proposal, giving special atiention to the originality and feasibility of the
project, its potential for providing new knowledge and the justification of financial support sought; include
suggestions for modifications (scientific or financial) where you feel they are justitied.

(Use additional pages if necessary)

This application is designed 0 investigate the safety and immunogenicity of a new rotavirus vaccine. Rotavirus is
the leading cause of dehydrating diarrhea and results in significant morbidity and mortality. Thus, the need for a
safe and effective rotavirus vaccine, in Bangladesh and worldwide, is clearly demonstrated.

The vuccine under consideration is RI1X 4414, [tis derived from an atenuited human strain. Although this vaccine
has undergone safety and immunogenicity testing in other countries, the investigators wish to study a less well
nourished group of children in Bangladesh. The application would have been improved by a listing of the previous
salety and immunogenicity data,

This is a dose escalation study and is well justified. There are uncertain dose requirements in the target population;
the vaccine has undergone additional processing and passaging since previous testing; the effect of routine EPI
vaccines will be evaluated during this study and finally, to warrant shelf life, the commercial lots will have a higher
relcase titer than minimally required.
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Safety considerations include the observation of fever, irritability and local swelling in a previous live rotavirus
vaccine. Reactogenicity and adverse events will be assessed after a single dose of each virus concentration or
placebo through daily home visits for the first 2 weeks and then twice weekly home visits for another 4 weeks, and
thereafter monthly active surveillance to complete 6 months of follow up. However, the exact criteria for active
surveillance are not clearly identitied.

In addition, the increased risk of intussusception (IS) due to rotavirus vaccines is well considered in this application.
The reasons that RIX4414 s unlikely to cause IS include the following. Wild type rotavirus does not appear to be a
cause of IS since the seasonality with rotavirus is so marked in industrialized courtries, yel there is no corresponding
seasonality for IS. Secondly, RIX44 14 is a uman strain, typical of the viruses that every child will become infected
with early in life, so vaccination does not induce an exposure that would net otherwise accur, unlike administration
of rhesus rotavirus vaccine which represented a virus that would not normully infect children.  Thirdly, the risk of
1S is primarily during (he age 4 to 12 months, and this study will complete vaccination prior Lo this time period.
Nevertheless, all subjects receiving RIX44 14 during clinical trials will be informed of the risk of 1S, and the
investigators will ensure that any potential case of IS is rapidly identitied and treated. Moreover, given the
incidence of IS (approx. 1:10) due to RotaShield, the previous rotavirus vaccine, there is unlikely to be a
statistically significant increase in IS in the studied population.

The statistical and power anatyses appear adequate and a DSMB is 1o be established.

It is unclear whether the supporl budget comes at ull from GSK Biologicals, the manufacturer of the vaccine. Itis
ditficult for me to interpret the budget in light of my lack of knowledge about local costs and customs, e.g. furniture,
rent tor the clinic space, etc.. Overall, the budget appears well justified except for the consultant position ($25,000).
This is to “advise and guide smooth running of the project.” If this includes costs associated with 4 DMSB and
travel and is required, then it is acceptable. Otherwise, it should be better justified.

—_—————

————
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ZAMAN, K. MOHAMMAD --V27/181/143 « A randomised placebo-controlled study
of the safety, reactogenicity and immunogenicity of an orally administered human
rotavirus vaccine (RIX4414) in healthy children in Bangiadesh. »

This protocol proposes to conduct a randomized, placebo-controlled, self-contained study
within one community in Bangladesh to assess reactogenicity and immunogenicity of one or two
orally administered doses of a live, attenuated human-derived rotavirus vaccine (RIX4414)
among young children. Although the vaccine has already undergone safety, immunogenicity
studies in other countries, the investigators plan on repeating the safety studies in an older
group prior to studies in infants to insure the vaccine’s safety in the less well nourished children
of Bangladesh. In the first part of this study, safety of escalating doses will be assessed in 150
toddlers (2-4 years old) and 150 infants (6-14 weeks old) in a stepwise manner. Viral shedding
in each group will be assessed. Routine EPI vaccines should be administered according to local
recommendation (at 6,10 and 14 weeks of age) but not concomitantly with the studied vaccine.
The rotavirus vaccine will be separated from the routine vaccines, including OPV by at least
14 days.

The group at ICDDR,B has extensive experience in conducting vaccine studies including a
recent trial with the rhesus rotavirus vaccine Dr D. Sack has worked previously in the original
studies with the SKB vaccine. This protocol would begin the groundwork of testing an RV
vaccine that may arrive at licensure in 3-5 years. Several comments raised :

1. The protocol does not include a consent form or evidence of a local ethical review. Given
the issues of IS required in the protocel, the handling of this issue in the consent form
.would be important to review.

2. The investigators go to great pains to provide active monitoring of the vaccinees for IS in
the follow-up period. They do not spell out the criteria their field staff or clinicians might
use to triage patients from the field with suspicious symptoms or the diagnostic procedures
or algorythm to be followed if a child with these symptoms should appear at the clinic.

3. Follow-up of patients will proceed for 6 months, an extremely long period for simple safety
study where the only long term sequella identified to date occurs within 2 weeks of
immunization. Is this prolonged follow-up required ? If they want to pursue such a long
follow-up, shouldn’t they include surveillance for diarrhoeal events (and rotavirus) since
perhaps 50% of the rotavirus diarrhoea that these children will experience will occur
between the 4th and 10th month of life ?

4. The rationale for two doses is a bit unclear and is unexplained in the background. Why is
this group testing different doses ? The original studies with this vaccine indicated very
good seroconversion (80-90%) following a single 105 dose in American infants. The trials
of the vaccine being planned in the US and Latin America and those under way in Finland
apparently are using this dose which may be the dose under consideration for the licensed
product. In the immunogenicity study, it would seem that the question to be addressed (and
the basis of sample size calculations) should be « Does the vaccine work as well in
Bangladesh infants as in American infants ? » If the first 50 children given 2 doses of the
105 dose had a 90% seroconversion to the vaccine, would there be any rationale to test the
higher 106 dose ? And if there was comparable serocenversion (o a single dose, would it
be still necessary to test a second dose regimen ?
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5. The large sample size determined for the immunogenicity study is based upon detecting a
15% difference in the seroconversion rate of the 2 different doses. It seems this
assumption needs to be reassessed with real data. The investigators comment that they
tested the rhesus vaccine in Bangladesh children already. Did the immune response of
Bangladeshis to this vaccine differ from the immune response of American children? If so,
this would be a clear rationale to consider raising the dose. If the responses were the same,
the rationale for dose changes would need to be reassessed. Furthermore if the 105 dose
produced high (80-90%) seroconversion in infants but substantial fevers, what would the
next step be 7 Accept the fevers or decrease the dose to 104 7

6. It is not clear in the stepwise vaccine testing why sera is not being taken as part of the first
safety studies in infants. Clearly, safety of the vaccine is key and could be addressed
without the collection of sera. At the same time, collection of sera could provide a clear
direction for the next study and allow a proper basis for sample size calculations. As stated
in the proposal, the simple IgA serology could be assessed in one month and would help
define the second phase of immunogenicity studies being planned.

7. In the protocol, the authors state reasons for exclusion which include malnutrition,
hypersensitivity to any of the vaccine components, use of any immunosuppressing drugs
etc. These conditions and components should perhaps be spetled out. What are the vaccine
components that could lead to hypersensitivity? And which drug used in Bangladeshi

! infants 2-3 months of age would be considered immunosuppressing? Also, if a mother or
other woinan in a household were to become pregnant after an infant was enrolled and
immunized, would this be a reason to exciude the child? According to the elimination
criteria during the study, it would.

8. The rationale for separating administration of the RV vaccine from OPV and the other
vaccines is not clear. OPYV resides in the gut for up to 6 weeks following administration
so separating the RV from the OPV immunization may make littie difference. Furthermore
programmatically, RV vaccine would likely and logically be administered as part of the
EPI programme. Instead of separating the doses and vaccinations, why not administer the
vaccines together and simply test the OPV neutralization titers in the final serum? The
presence of good and comparable titers in the 2 groups would be expected and would

| prevent further delay in speeding to an acceptable dosing regimen. If there is serious

1 concern about decreasing the OPYV titers from theoretical interference, one could administer

| to all children a fourth OPV dose at the final visit when sera is collected to ensure that all

children are fully protected, Past experience with the RRV allowed these vaccines to be
administered together without obvious interference. It would be unlikely to ever have an
immunization programme with RV vaccine administered separately from the other
vaccines. Why begin this in Bangladesh when the goal is to arrive at an immunization
schedule for a large trial and to have a vaccine that could only practically be delivered as
part of the EPI programme ? Better to keep the trial simple and merely measure neuts to
OPV in the final sera.

In summary this study is high priority for WHO and the global community and should be
pursued. At the same time the rationale for testing different vaccine doses, separating the RV
and OPV doses, the sample size calculations, and the extensive staging with large numbers
should be reassessed, particularly if serology were included in the original 150 infants and if
seroconversions to the 105 dose were reasonably high. This is an important trial and the SC
felt that this project is a priority to pursue but the protocol should be revised and rethought
addressing some of the concerns mentioned. The SC members recommended to support this
project after revision at a level of US$40,000.




Response to external Reviewers' comments

Reviewer # 1

Listing of the previous safety and immuunogenicity data (para 2, page 1)

Summary results (including safety and immunogenicity data) of the studies conducted with human rotavirus
89-12 strain have been given in table 1 (page 11).

Active surveillance (para 4, page 2)

Reactogenicity and adverse events will be assessed after a single dose of each virus conceantration or placebo
through daily home visits for the first 2 weeks and then twice weekly home visits for another 4 weeks, and
thereafter monthly active surveiilance to complete 6 months of follow-up (page 5 and page 15).

During their visits the field workers will measure temperature and record any other symptoms (page 18).

Establishment of DSMB (page 2, para 6)

A Data Safety Monitoring Committee (DSMB) will be formed including pediatricians to evaluate the
reactogenicity data before moving from the older age to the younger age group. The committee will prepare
a letter with its recommendations for the file at different phases in the study (page 21).

Budget for consultant (page 2, para 7

This also includes costs assoéiated with DSMB.

Reviewer # 2
Our responses are as follows:

1. We have included the consent form in our revised version (Annex I, page 40). It will be reviewed and
approved by the Ethical Review Committee (ERC) of the ICDDR,B prior to starting the study. The ERC is
a recognized committee for review of research protocols involving human subjects and has a Multiple
Project Assurance (MPA) with a US agency (USAID). The consent form will provide information about the
study, aim and the characteristics, effectiveness and safety of the vaccine (including IS}, and also the
advantages and disadvantages associated with the vaccine. This document will also inform the parents or
guardians about the rights and responsibilities of the child as a participant in the study. Overall, the study
will be conducted according to Good Clinical practice, the Declaration of Helsinki and Iocal rules and
regulations of the country.

2. We have reviewed your comments and revised the proposal accordingly. We have spelled out the criteria
that our field staff or clinicians will use to detect a case of IS (page 15). The investigator and his staff will be
aware of the possible increased risk of intussusception and will consider this diagnosis among children
presenting symptoins of intussusception. Symptoms consistent with intussusception are severe colicky
abdominal pain, persistent vomiting, bloody stools, abdominal bloating and fever up to 41°C. The
investigator and his staff will take appropriate actions to evaluate and treat the condition. A child with
suspected intussusception will be referred to a local hospital in Dhaka (Children's hospital, Shishu Hospital).




The hospital has the experience and capacity for diagnosis, non-surgical and surgical management of
intussusception, and a pediatric surgeon at this hospital is a co-investigator on the protocol to assume
responsibility for the care of children suspected of having IS. During the study course, the
parents/guardians will be instructed to contact the investigator and lis staff immediately should the subject
manifest any signs or symptoms they perceive as serious.

Annex II (page 44) provides instruction on the evaluation of intussusception. Each case of suspected or
confirmed intussusception will be reviewed by an independent DSMB (data safety monitoring board).

3. We agree that a 6-month follow-up of children will be a long period for simple safety study. We
considered the recommendations of the European Committee for Proprietary Products (CPMP) for
following up of all vaccinated children for at least 6 months after last immunization considering the safety
issue (ref: Committee for Proprietary Medicinal Products (CPMP). Note for guidance on clinical evaluation
of new vaccines. The European Agency for the Evaluation of Medicinal Products, Human Medicines
Evaluation Unit. London, May 1999).

Since the long-term follow-up does not require any active surveillance for the subjects, and since efficacy is
not part of this protocol, the current protocol does not foresee the implementation of an active surveillance
for diarrhoeal events.

4. The rationale for the use of several doses and several viral concentrations has been given in details on
page 12 and 13 of the protocol. The aim of this dose-ranging study is to identify the most suitable dose and
regimen of the vaccine for Bangladeshi infants and to deterrnine if there is a difference in immune responses
between the two viral concentrations using two different schedules.

5. We have recalculated the sample size and accordingly changed the design of the protocol. We feel
strongly the necessity to test its candidate vaccine at different viral concentration and at different dose
schedules. Moreover, there is evidence in the literature of a rather high attack rate of human rotavirus in
Bangladesh between 20 to 30% of children that are hospitatized with diarrhea are infected with rotavirus
(Albert et al, J Clin Microbiol. 1999; 37:3458-64. Kilgore, et al. Pediatric Infect Dis J 1996, 15:672-7.
Haque et al, J Trop Pediatr. 1994 40:35 1-4). Previous trials conducted with Rotashield in Bangladesh
demonstrated that 75% of vaccinees (aged 6-14 weeks) had a 4-fold or greater rise in IgA titer (unpublished
result). We have considered this for the calculation of our sample size.

The outcome of this trial in Bangladesh will provide the information necessary to decide the appropriate
viral concentration and dose regimen for testing of the HRV vaccine efficacy and safety in the large phase
IIT trial.

With regards to the fevers, the AVANT uncloned P33 89-12 vaccine candidate was shown to be safe in us
infants (Bernstein et al, 1998, Bernstein et al, 1999). After administration of the first dose of 10° ffu of
uncloned P33 89-12, 19 % of the infants had mild fever as compared to 5% of the infants that received the
placebo. The Rota-003 trial (Finland study, phase II, double blind, randomized placebo-controlled trial,
unpublished) conducted with the GSK cloned R1X4414 candidate vaSeine has confirmed the observed safe
reactogenicity profile. None of the subjects that received the 10° ffu RIX4414 vaccine or placebo had fever
after dose 1. Only one of the subjects that received the 10° ffu RIX4414 vaccine had fever after dose 1 and
one of the subjects that received placebo. It can be concluded that there is no increase in fevers as observed
due to the use of a higher viral concentration.

6. An improved study design is outlined in our revised version.

7. For phase I studies, inclusion and exclusion criteria are quite stringent and these have been spelled our
clearly (page 16 and 17). Annex HI (page 46) provides the composition of the vaccine.: Any known
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hypersensitivity to any of the components should be a contraindication to vaccination. The use of
immunosuppressing drugs is known to affect the immune response. Although the likelihood that such drugs
are used at the targeted population is remote, we want to collect the data. If the mother or woman of the
household were to become pregnant after an infant was enrolled and immunised, this child should be
excluded for the administration of the next scheduled dose as there are no transmission data available.

8. We agree to the concern raised by the committee and will allow concomitant administration of OPVY.




