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ABSTRACT SUMMARY

Acute diarrhoeal diseases are a major health problem in developing countries. Infection with
Enterotoxigenic Escherichia coli (ETEC) and Vibrio cholerae are the most common causes
of acute watery diarrhoea among children in developing countries and it also contributes to
malnutrition. Between 15-20% of the diarrhoeal stools screened from patients in the 2%
routine surveillance system of ICDDR,B are positive for these two bacterial pathogens.
These infection however could be prevented by safe and immunogenic vaccines that are
protective in children. One such vaccine undergoing evaluation is the oral inactivated ETEC
vaccine consisting of recombinant cholera toxin B subunit and a mixture of formalin-
inactivated whole cell ETEC bacteria expressing colonization factors (CF-BS-ETEC
vaccine). This vaccine is being tested in a number of countries in phase-I-lll in adults and
children. Studies carried out in Bangladeshi children in the 18 months to 10 year range has
shown that the vaccine is safe and immunogenic (Qadri et al,, manuscript submitted).
However, in younger Bangladeshi children, 6-17 months of age a lowered, one-fourth dose
of the vaccine has been found to be safe and is the dose that will be used for children in
studies in Bangladesh.

A key vaccine for protection from cholera is the oral inactivated whole cell cholera vaccine
containing the recombinant B subunit of cholera toxin (WCO1-BS). It has been extensively
field tested in both adults and children in Bangladesh and other countries of the world and is
also licensed in some countries.

To make the inactivated oral ETEC and cholera vaccines applicable for use in children n
developing countries like Bangladesh, further studies need to be carried out. Important
among these are studies to prepare for a Phase [1I vaccine trial of the CF-BS-ETEC vaccine
in Bangladesh, which include studies on optimal vaccine formulation and epidemiological
and immunological studies on ETEC patients. Finally studies are also needed on the freeze
dried formulation of the cholera vaccine so that it can be used more easily and effectively in
developing countries. Since both ETEC and V. cholerae are the major bacterial pathogens
causing acute watery diarrhoea, a combination vaccine to protect against both would be ideal
for developing countries like Bangladesh and is planned here.

For the different component of the studies we plan to enrol! and follow newborn infants for 2
years, children from 6 months of age to 17 years and adults up to 45 years of age. Healthy
study subjects for the vaccine studies and patients with ETEC diarrhoea will be enrolled in
the study. The study is planned in phases for a period of three years, so that results of one
component will complement that of the next phase and lead to effective and efficient
running of the project, evaluation of data and dissemination of information.

Clarification of points as required in the attached list are as follows:

1. Children in the 6 month to 5 vears of age will be included since both ETEC diarrhoea
and cholera are major cause of morbidity and mortality and a vaccine is needed urgently
for them. However adults witl also be studied where safety and immunogenicity studies
on vaccines have to be first conducted in them before proceeding to children. In addition
patients with ETEC diarrhoea, both children and adults will be studied. Only children
whose guardians or parents have given voluntary consent to participate in this study will
be enrolled. Children with ETEC diarrhoea who are 6-17 years of age will only be
enrolled in the study if they agree to participate. Their parents/guardians will give verbal
and written consent to participate in the study.




2. Methods used have very little chance of physical risk.
3. Since only blood will be collected there is little risk other than a minimum discomfort
at puncture site. After feeding the oral ETEC and cholera vaccines the children will be
kept under observation for 30 minutes and will also be monitored for side-effects for 3
consecutive days.

4. The interview records will be kept in a locker under supervision. Only the investigators
will have access to it.

5. Informed consent will be obtained from the guardian or parent of the child. The
potential risks and the procedures to be carried out are mentioned in the consent form.

6. The interview will be conducted in the homes of the children for obtaining history
prior to enrollment in the different aspects of the study. Where necessary however,
interviews will be carried out in the field site office. Monitoring the side-effects of the
vaccine in the children will be carried out in subsequent home visits. In the case of adults
who will be vaccinated, they will be interviewed 7 days after intake of each dose of the
vaccine when they return to the field site. Approximately 30 minutes to 1 hour will be
required for the interview.

7. The results of the studies on the ETEC and cholera trials and the studies on the
children and adults with ETEC diarrhea will benefit children in any endemic country
especially Bangladeshi children. _

8. The activity will require collection of stool and small amounts of blood from the
children and adults who will be enrolled in the study.
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PROJECT SUMMARY: Describe 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 $PACE PROVIDED).

Principal Investigator: Firdausi Qadri (ICDDR,B) and Professor Ann-Mari Svennerholm (Goteborg
University,Sweden)

Project Name: Studies to evaluate vaccines against watery diarrhoea suitable for use in
Bangladesh: |
Part I-Studies to facilitate ETEC vaccine efficacy trials.

" Part II- Cholera and ETEC vaccine studies
Total Budget . 1SS 925,801 Beginning Date ASAP -2002 Ending Date 31/12/2004, 3 year duration

Acute diarrhoeal diseases are a major health problem in developing countries and ETEC and V. cholerae are the major bacterial
pathogens contributing to the disease burden. Infection with ETEC is one of the most common causes of diarrhoea among children in
developing countries and it also contributes to malnutrition. On an average, approximately 15% and 20% of the diarrhoeal stools
: screened from children up to 5 years of age in the 2% routine surveillance system of ICDDR,B are positive for ETEC and V. cholerae
' OI respectively.
© It is believed that these infections can be controlled and prevented by safe and immunogenic vaccines that are protective in children,
The oral inactivated whole cell cholera vaccine containing the recombinant B subunit of cholera toxin (WCO1-BS) has been extensively
field tested in both adulis and children (Clemens et al. 1990, Concha et al. 1993, Legros et al. 1999) and is also licensed in some
countries. However studies are needed to facilitate its use in developing countries by freeze dried formulations of the vaccine so that it
can be used more casity. Another vaccine undergoing evaluation is the oral inactivated ETEC vaccine consisting of mixture of
formalin-inactivated whole cell ETEC bacteria expressing colonization factors (CF) plus BS (the CF-BS-ETEC vaccine). The vaccine
has been tested in a number of countries in phase-I to I safety and immunogenicity trials in adults (Savarino et al. 199%.Qadri et al.
2000). These initial vaccine trials have been extended to larger field based studies in Egypt and Bangladesh in younger children and
infants (Savarin@ et al. and Qadri et al. ongoing studies). Phase [-[11 studies in Egypt and Phase I-11 studies carried out in Bangladeshi
| children in descending age groups from 9 vears to 18 months of age have shown that the vaccine is safe and immunogenic (Qadri et al.
w 2000, Qadri et al., unpublished results). However since both ETEC and ¥. cholerae are the major bacterial pathogens causing acute
watery diarrhoea, a combination vaccine to protect against both would be most useful in these settings. The main objective of this
- proposal include the following:
~ A, Conduct studies to prepare for a Phase [il vaccine trial of the CF-BS-ETEC vaccine in Bangladesh. This includes to determine (1) ‘
optimal age at which to start vaccination. (2) to assess the need for buffer for the vaccination in the young children, 6-17 month of
age (3) to cary out epidemiological studies to assess variations of ETEC infections and virulence factors and to see if protection is
related to immune responses against CFs and other virulence antigens. Efforts are being made to monitor the prevalence of ETEC,
emergence of new colonization factors and virulence antigens and study the protection afforded by natural ETEC infection so as to
better understand the suitability of the ETEC vaccine in Bangladesh, To achieve this, studies will be carried out in a cohort of
children 0-2 vears of age, to follow the infection/ re-infection partern and the natural protection that is attained by prior exposure.
Evaiuate a combined CF-BS-ETEC and WCO01-BS cholera vaccine in children.
Evaluate the dried formulation of the oral inactivated whole cell WCO1-BS chelera vaccine.
Study the expression of virulence factors in ETEC during infection in vivo as compared with after culture in vitro. ETEC freshly
isolated from stools of patients will be studied for novel and in vivo expressed antigens as well as the mRNA for these antigens to
determine if some factors are expressed in the gut but lost on subculture. The mucosal immune resporise to these antigens will be
tested to find out if these factor (s) are indeed immunogenic and contribute to the immune response.
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INVESTIGATORS

KEY PERSONNEL (List names of all investigators including P[ and their respective specialties)

Name Professional Discipline/ Specialty Role in the Project
1..Dr. Firdausi Qadri. LSD Immunelogical/iimmune response studies in subjects and vaccine PL, ICDDR.B

2. Professor Ann-Mari Svennerholm Immunotogist/Development of vaccine & vaccine related work PLin Sweden
3.ProfessorD.A.Sack Microbiologist/ Epidemiologist Advice and support
4. Professor Jan Holmgren Immunelogisi’Development of vaccine & vaccine related work Expert advice
3..Dr. AK. Siddique Epidemiologist Advice and support
6..Protessor Wim Gaastra - Molecular Biologist Expert. in Mol .biol
7..Dr.Tanvir Ahmed. LSD Physician Clinical support

8. Dr. K. Z. Hasan Epidemiologist Advice & support
9..Dr. ASG Faruque CSD Cpidemiologist Advice & support
10..Dr. K.Zaman PHSD Epidemiologist ) Advice & support
11..0r. Rob Brieman PIDVS. HSRD Epidemiologist Advice & support
12. Dr. M.A Salam. Physician Advice & support
13. Dr. G.B. Nair Microbiologist Advice & support

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 leading to the formuiation of the hypothesis.

Part 1
1.The CF-BS-ETEC vaccine in the appropriate formulation is safe and immunogenic in young children up to 3

vears of age in Bangladesh.

2. ETEC infections appear early in life and a first infection modifies the severity of the later ETEC episodes by the
presence of protective antibodies containing homologous and cross-reacting colonization factors.

3. ETEC may express novel antigens in vivo in the gut which are lost on subculture
but are immunogenic in the host.

Part I1
1. A combined formulation of oral inactivated CF-BS-ETEC and the WCO1-BS cholera vaccine is comparable in

safety and immunogenicity as‘the individual vaccines alone in children.

5. A dried formulation of the oral whole cell cholera plus cholera toxin B-subunit vaccine (WCO1-BS) is safe and
immunogenic in Bangladeshi volunteers as a means to its practical application in developing countries.

-l
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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 I: Studies to prepare for an ETEC vaccine efficacy trial in Bangladesh

The main goal is to carry out studies needed to prepare for a Phase III trial of the oral inactivated whole cell
enterotoxigenic Escherichia coli (ETEC) vaccine in Bangladeshi children. Since the majority of ETEC cases occur
during the first 2- 3 years after birth, this would include the following epidemiological, immunological, buffer
formulating as well as safety and immunogenicity studies.

1. Evaluate the requirement and suitability of different formulations of buffers which may be used to administer the
ETEC vaccine in the appropriate dose to the children (6-17 months).

2. Prospectively analyze the incidence of ETEC infection in a cohort study in an urban setting in Bangladesh and
determine the incidence related to age in children 0-2 vears of age. Analyze the incidence of ETEC infections both
toxin types and colonization factors and immunological response to homologous and cross-reacting CFs.

3. Study if there is in vivo expression of virulence factors in ETEC during infection as compared with after culture
in vitro to identify possible novel antigens. Study the messenger RNA as well as the in vivo expression of novel
antigens in ETEC freshly isolated from patients and determine if there are immune responses against such in vivo

specific antigens.

Part 11. Stadies on Cholera and ETEC vaccines

To study the safety and immunogenicity of a combination of the CF-BS-ETEC vaccine and WCO1-BS vaccine in
Bangladeshi children for wider protection from acute watery diarrhoea caused by the two most common bacterial

pathogens.

1. To study the safety and immunogenicity of the combined cholera and ETEC vaccine in adults (18-45 years)
before proceeding to children.

2. To study if the combined vaccine is safe and immunogenic for children 3 years to 18 months of
age.

Study the safety and immunogenicity of the combined vaccine in which a ¥ dose of the ETEC vaccine 1$
combined with one full dose of the cholera vaccine for children- 6-17 months of age in Bangladesh

children.

(V5]

4. Study the safety and immunogenicity of a dried formulation of the WCO1-BS vaccine in adult (18-45 years)
Bangladeshi volunteers.
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Background of the project including preliminary observations and previous

studies carried out so far.

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 relevant background observations including any preliminary results that
may be available. Critically analyze available knowledge in the field of the proposed study and discuss the questions and gaps in the
knowledge that need ro be fulfilled te achieve the proposed geals. Provide scientific validity of the hypothesis en 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).

Studies on the CF-BS-ETEC Vaccine - Background and studies carried out so far

The pathogenicity of ETEC is due to their ability to colonize the small intestine and to produce one or both of two
types of toxins, the heat stable enterotoxin (ST) (Field es af.. 1978) and/or the heat labile enterotoxin (LT)
(Svennerholm and Holmgren, 1978). These bacteria also possess a variety of surface located adhesins that anchor
them to the intestinal mucosal receptors (Gaastra and de Graaf, 1982; Gaastra and Svennerholm 1996). This
anchorage enables the bacteria to resist the flushing action of the intestinal peristalsis and the toxins are delivered
close to the enterocytes. The adhesins are termed colonization factors (CFs) and may be fimbrial, fibrillar or non-
fimbrial in structure. Some 20 or more adhesins have been identified on human ETEC strains (Gaastra and
Svennerholm, 1996).

Epidemiological studies carried out in various geographical areas show a large variation in the prevalence of CFs in
ETEC isolated in the different regions (Gaastra and Svennerholm, 1996). However, the 7 best characterized CFs
are CFA/L, CS1, CS2, CS3 (CEA/Il components), CS4, CS5 and CS6 (CFA/IV comporents). These have been
found in 50-80% of clinical ETEC isolates worldwide. T some areas CFA/I and CFA/IV are common (Lopez-
Vidal er al., 1990; Gothefors ef al.. 1994), whereas in others CFA/II may be more prevalent (Wolf er al., 1993;
Levine er «f., 1993). In a prospective study carried out in Bangladesh, we have found that CFA/TV, CFA/I and
CFA/ are the most common, although other CFs are also present (Qadri et al. 2000).

Epidemiological and immunological studies to understand the development of
natural immunity to ETEC

The peak of incidence of ETEC diarrhoea in endemic countries occurs in the first year of life, with a declining
incidence with age thereafter. Of the 7-8 episodes of diarrhoea annually in children, in the developing world, at
Jeast 2-4 attacks may be due to ETEC (Black, 1993). In a prospective study recently conducted in ICDDR,B, the
highest incidence of ETEC was in children less that 5 years of age. About 74% of ETEC were isolated from
diarrhoeal children less than 5 years of age, of whom 90% were below 3 years of age (Qadri ef al., 2000). It was
observed that the incidence of ETEC diarrhoea increased from 3 months of age and peaking between 6 months to 2
years of age after which a decrease in the incidence was observed. The pattern of CFs expressed on ETEC from
three different diarrhea surveillance sites of ICDDR B in Bangladesh (PI. Dr. A.K Siddique and Dr. R.B. Sack) as
well as Matlab (PL Dr. A.S.G. Faruque) is also continuing and appears to be similar to the profile seen in ETEC
isolated from patients in the Dhaka hospital. The CFs most commonly isolated are those present on the oral ETEC
vaccine being tested which is composed of six CFs including CFA/I, CS1- CS5.

Although several studies (Cravioto 1990, Paniagua et al. 1997) have been.carried out to determine the prevalence
or incidence of ETEC infection and its colonization factors, only a few studies have analyzed the situation over
time or have related the incidence of ETEC with the immune response. The aim of the present study is to

prospectively analyze the incidence of ETEC infection and the colonization factors expressed on ETEC in relation
9
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to age in an urban slum in Dhaka, Bangladesh. The follow up design for the first 2 years of life will also niake it.
possible to examine the development of natural immunity to homologous CF of the infecting ETEC strain and 1o
the cross-reacting CF antigens. ETEC is known to express over 20 different CFs; the most common and the best
characterized ones are CFA/L CS1,CS2.CS3, CS4, CS5, CS6. These seven CFs have been found in 50-80% of
clinical ETEC isolates in epidemiological studies (Giron 1995). Although it has been claimed that the CFs are
separate antigens, cross-reacting epitopés shared by some of the CFshave been demonstrated. Thus, partial
antigenic homology exists between the subunits of certain CFs, namely CFA/I, CS1, CS2, CS4, and CS17 in
Western blot analyses (McConnell et al, 1989). In addition it has been demonstrated that monoclonal antibodies
' raised against the fimbrial subunits of CFA/I (Rudin et al. 1994), as well as the sera of patients infected with
CFA/1-expressing strains cross-reacted immunologically with CS1, CS2, C34, CS17, and CS14 (Rudin et al
1997). A systematic study needs to be carried out to understand the protection against reinfection and the
contribution of cross reactivating antigens in the protection. For this purpose infants will be followed up in an
urban slum of Dhaka city to determine the infection-reinfection pattern due to ETEC over the first 2 years of life.
Such a study has not been carried out earlier and only epidemiological retrospective studies have been carried out
to study the incidence of ETEC infections and relate it to the development of protection. We hope that as a result of
this design we will be able to directly link the immune factors that lead to protective immunity in residents in an
ETEC endemic country.

Vaccines to protect against ETEC infection

For ETEC, which are noninvasive, antibodies that can be induced locally in the gut are believed to be protective
(Levine, 1990). Both antibacterial (mainly directed against CFs) and antitoxic antibodies act synergistically to
provide protection (Ahren and Svennerholm, 1982). Protective immunity is dependent on the stimulation of the
mucosa) immune system and generation of secretory IgA antibodies in the gut-associated [ymphoid tissue. Studies
in animal models and human volunteers suggest that primary ETEC infections can protect against re-infections
(Levine et al., 1984; Svennerholm ef af.. 1990). Natural ETEC infection also appears to be protective. This is
evident since. the highest incidence of the disease is in the age group of 6-36 months and the rate of illness
decreases with age, suggesting the development of protective immunity (Black e al.. 1986).

ETEC infection is spread through water or food contaminated by faeces from infected persons. The disease can be
effectively prevented if clean water and food and good sanitary conditions are made available in the developing
countries. However, since this is not possible to accomplish in the near future, the other alternative for the
prevention of the disease would be.the availability of a vaccine that is cheap and effective. The vaccine should be
easily administered to infants and children, who are the most vulnerable to infections.

Since ETEC causes considerable morbidity and mortality the development of a safe and effective vaccine has been
given a high priority (WHO, 1999). An ideal ETEC vaccine should be given orally and contain a combination of
CFs and the heat-labile toxin antigen derived antigen. The oral inactivated CF-BS-ETEC vaccine containing
recombinant cholera toxin B subunit (BS) and a mixture of formalin-killed ETEC strains expressing Ck's (CF-BS-
ETEC vaccine). The killed vaccine is the only vaccine that is undergoing extensive studies in adults in both
developed and developing countries and that has reached the stage of phase-IiI clinical trials. The vaccine has been
found to be safe and immunogenic in adult Swedish volunteers (Wenneras e/ al.,1992; Ahren ef al., 1993). Phase
111 trials of protective efficacy are ongoing in travellers from the USA going to Latin America and those from
Europe going to Kenya (WHO, 1999). It has been tested in adult Bangladeshi volunteers and found to be safe and
immunogenic, giving rise to ASCs in the circulation and in the gut as well as systemic and local antibodies in the
gut (Qadri er al., 2000; Wenneras et al., 1999). The vaccine has also been found to be safe and immunogenic in
children 3-9 years of age (Qadri ef al., 2000). The vaccine is also undergoing testing in other countries, including
Egypt (Savarino ef al., 1998) and a phase-II study has been completed in children up to 2 years of age (Savarino e/
al.,1999). In addition phase III studies are being completed in children 6-18 months of age. Studies are being
conducted in children down to 2 months of age. In addition safety and immunogenicity studies of combination of
other vaccines (DPT, OPV, HepB) with the CF-BS-ETEC vaccine is being carried out in children 2-6 months of
10
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age.

The studies carried out so far in Sweden, USA, Egypt and Bangladesh have found the ETEC vaccine to be safe. In
these studies, adverse events were noted in about 2-6% of recipients, which included nausea, mild abdominal
cramps, 1-2 loose stools per day during the 3 day observation period. These effects were seen in the group given
vaceine and placebo.

In Bangladesh, a double blinded randomized placebo controlled ETEC vaccine study has been conducted in
children aged from 3 years to 6 months of age in the Mirpur slum area in Dhaka (1999-2001, Funded by USAID).
The study has been unblinded recently in children 18 months to 3 years of age where both the vaccine appears to be
safe (Qadri et al. in manuscript). The children responded with significant IgA antibody secreting cell and plasma
antibody responses to the different CFs and BS components of the vaccine which was significantly higher than that
seen in the placebo recipient.

When the study was carried out in children 6 to 17 months of age, adverse events of vomiting was observed in
some children. As a result a dose finding study has been conducted where a % dose has been compared witha Y
dose of the vaccine in children 6 months to 12 years of age. In children 6-17 months of age, the % dose of the
vaccine has been found to be safe and immunogenic (Qadri et al. unpublished information).  Following this a
double blinded randomized study has now been completed in the children where the reduced Y% dose of the
vaccine/placebo has been tested in the children 6-17 months of age). Preliminary analyses shows that the reduced
dose of the vaccine did not give rise to adverse events and reactogenicity in the children but was immunogenic
(Qadri et al. ongoing studies). Dose finding studies have also been carried out in adults in Sweden where a lowered
dose has been tested and compared to the full dose (Jertborn et al. 2001). The lowered dose gave rise to mucosal
and systemic IgA antibody responses in the Swedish volunteers. In the study that we plan to carry out in 6-17
month old children in Bangladesh, we will only test a % dose of the ETEC vaccine since it has been found to
without adverse effects.

Studies of the appropriate buffer for formulation of the ETEC vaccine in
children 6-17 months of age.

In addition to the studies on the ETEC and cholera vaccines we would also like to evaluate the suitability of the
buffer that is optimal for formulation of the inactivated ETEC vaccine for children. The buffer is only needed to
protect the B subunit of the toxin. It is not clear if acid neutralization is required in young infants and if so how
much is needed to neutralize the gastric acidity. Information available in Bangladeshi children suggests that the
gastric pH is higher in younger children and if so less buffer will be needed for the immunizations (Bardhan et al.
personal communication). At present we use less amount of the bicarbonate buffer for the children as compared to
the aduits for formulation of the ETEC vaccine. In the case of the children, the amount is decreased based on the
age. We will also compare the suitability of the sodium bicarbonate buffer that we use at present to CeraVacx
which contains rice syrup solids, sodium bicarbonate and citric acid (Sack ef al. 1997) and to the response in a
group of children who will receive the vaccine which has not been formulated in any buffer.

Combined ETEC and cholera vaccine to protect against acute watery diarrhoea

Both V. cholerae and ETEC together account for the majority of cases of acute watery diarrhoea in children and
adults. Taken together with rotavirus, the three comprise the major causes of diarrhoea in infants and children . It
may be expected that a vaccine to prevent these three diarrhoeal infections would reduce about 70% of the episodes
of diarrhoea in children which would resulting in a substantial decrease in morbidity and mortality in the
vulnerable age group. A combined vaccine to protect against at least the most frequently encountered common
bacterial pathogens, ETEC and V. cholerae O1 would be very useful in the developing country scenario where
infants and children suffer from repeated episode of diarrhoea every year,
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It has been estimated that ETEC infections alone causes 400 million episodes of diarrhoea and 300,000-700,000
deaths annually in children less than five years of age (WHO, 1999). The clinical symptoms of the disease are ~
watery diarrhoea often accompanied with abdominal cramps, malaise, and low grade fever. It may last from 3-7
days and the disease spectrum can range from mild diarrhoea to dehydrating cholera like symptoms which are seen
in about 5% of cases (Black, 1986). It has been estimated that of the 7-8 episodes of diarrhoea that occur annually
in children in the developing world, at least 2-4 attacks may be due to ETEC (Black, 1993). As a result, ETEC
diarrhoea may contribute to growth retardation and death in these children.

Cholera is a major health problem in developing countries and in 1998 a marked increase of nearly 100% was seen
on all continents (WHO, 2001). About 293,121 cases and 10,586 deaths due to El Tor V. cholerae 01 were
reported to WHO in 1998. International agencies, including the WHO, have attached a high priority to the control
and prevention of cholera through vaccination since it appears to be the most appropriate short term strategy for the
prevention of the disease in Asia, Africa as well as Latin American countries where it has spread.

The concept of combination vaccines to minimize number of immunizations and injections especially for children
and infants has already been used for diptheria, tetanus and pertusis (DTP) with Haemophilus b polysaccharide-
protein conjugates (DTP-Hib). Combination vaccines against enteric infections include potentially cholera, ETEC,
Shigella, rotavirus and other diseases and may become available in the longer term. A phase II study is ongoing in
Egypt in which the concomitant administration of TOPV-DPT-HepB plus ETEC vaccine is being compared with
the TOPV-DPT-HepB vaccines (Savarino et al. personal communication). The study is being conducted in children
2-6 months of age. The two vaccines that appear very feasible to combine now are the cholera and ETEC vaccines
since both these oral killed have reached Phase III or Phase IV levels of testing. The evaluation of the combinations
however needs to be carried out with caution since it may influence reactogenicity and immunogenicity. It is felt
that the requirements should not be made solely on assumptions based on the properties of the individual
components. The study planned in this project is therefore to see if the safety or the immunogenicity of the
individual vaccines are not reduced as a result of the combination in both children and adults.

Dried formulation of the WCO1-BS cholera vaccine

Although the licensed liquid oral killed whole cell_B subunit cholera vaccine (WCO1-BS) has proved to be both
safe and efficacious in both adults and children worldwide, a dry formulation of the same or analogous vaccine
which would maximize thermal stability and field distribution and storage of vaccine would be a significant further
improvement of this vaccine for broad use in public health control programs. The dried formulation incorporates
the needed components including vaccine and buffers which can be conveniently distributed at room temperature.
The dried formulation with the needed antigens, buffers and carbohydrates have been prepared and packaged in
unit dose sachets for convenient distribution. Preliminary safety and immunogenicity studies have been carried out
with the dried WCO1-BS vaccine (Sack et al. manuscript submitted). Comparisons of the dried and liquid
formulations have been carried out in adult North American volunteers (Sack et. al. personal communication,
Chang and Sack, 2001). It was tested in Phase I studies in volunteers who were given two doses of the vaccine 14
days apart. When compared in 12 volunteers, the dried formulation did not result in any adverse event or
gastrointestinal disorders of vomiting, diarrhea etc. when observed for a 7 day period after immunization with each
dose of the vaccine (Sack et al. personal communication). The dried cholera vaccine induced increases in antibody
responses in serum to cholera toxin. Antibodies of the IgA and IgG isotypes were induced in the antibody in
lymphocyte supernatant assay where vaccine associated mucosal cells were stimulated (Chang and Sack, 2001,
Chang PhD dissertation, manuscript submitted). Vibriocidal antibodies were also induced after immunization.
Thus the dried formulation resulted in significant increases in immune responses, both systemic antibodies as well
as mucosal immune responses.In the present study, we plan to carry out safety and immunogenicity studies of the
dried vaccine. This evaluation will help understand whether the vaccine after drying retains its immunogenicity.
To understand this better we will also study the liquid formulation of the cholera vaccine to assess how well the
potency is retained. This will serve as a bridging study for large field based studies which will be carried out later
on where we would like to test the effectiveness of the dried vaccine in cholera endemic areas of Bangladesh.
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Expression of virulence factors on ETEC during infection in vivo as compared
with after culture in vitro

The colonization factors of ETEC are important antigens contributing to antibacterial immunity. The virulence
determinants of pathogenic bacteria are not necessarily constitutively expressed (Taylor et al. 1987, Maurelli 1989)
and so the identification of protective immunity cannot only rely on organisms that have been grown in vitro. The
stimuli, which induce expression, are under investigation, but appear to include temperature, pH, osmolarity and
the presence of certain amino acids. Thus antibodies from a ETEC infected patient may detect antigens on in vivo
grown bacteria which are different from those expressed on in vitro grown bacteria. A need exists to understand
the physiology of pathogens during infection, the pathogenic mechanisms they employ at each stage of infection,
and the genes or antigens that are expressed or down regulated during this process. Two of the important adhesins
in cholera, the mannose sensitive hemagglutinin (MSHA) (Jonson et al. unpublished report) and the toxin-
coregulated pilus (TCP) (Jonson et al. 1992) have been detected in bacteria isolated from the feces. These have
also been shown in in vifro bactena.

In addition to detecting in vivo antigens which are not labile and may be lost due to inactivation in the stools, it is
now also possible to study the mRNA for the antigens which are more conserved using molecular biology
techniques including RNAase protection assays. For this purpose Quantitative Competitive Reverse Transcription
PCR (QCRT-PCR) will be used to detect gene expression for antigens using in vivo preparations of stools positive
for ETEC. The QCRT-PCR is a very useful technique for direct analysis of bacteria from stool samples. This
technique will be useful for comparing gene expression for virulence markers in in vivo and in vitro grown
bacteria. The stool samples from patients positive for the pathogens will be used for this analysis. This may be
accomplished by studying bacteria isolated directly from the stool without subculture in vitro conditions to
determine immune responses against putative surface antigens in serum and intestinal specimens. To study the
expression of these antigens in the human intestinal environment different techniques including PCR.
immunoblotting and electron microscopic techniques will be utilized. This will help to understand if the known
adhesion antigens and colonization factors are expressed in vivo, if previously not recognized adhesion factors or
outer membrane proteins are expressed in vivo but not in vitro and if the in vivo bacteria are different from in vitro
grown bacteria in recognizing mucosal and systemic antibodies from patients. This is a continuation of an already
ongoing study to compare the expression of LT and ST and different CFs on ETEC strains recovered directly from
the stool (without any subculture) from ETEC patients and corresponding strains cultured under optimal virulence
factor expression conditions in vitro. Determinations (with quantification) of the different virulence factors will be

done both phenotypically (GM1-ELISA and immunoblotting) and based on mRNA expression (QC-RTPCR) to

evaluate if specified virulence factors are upregulated (or downregulated) in vivo. There will also be a search for
possible in vivo-specific antigens using non-absorbed and absorbed patient sera tested against the in vivo and in
vitro-grown homologous ETEC strain.
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Research Design and Methods

Describe in detail the methods and procedures that will 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 achieve 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 materials, 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).

1. Epidemiological and immunological studies to understand the development of
natural immunity to ETEC.

Do frequent ETEC infections give rise to protection to homologous CF expressing ETEC and to cross-reacting
antigens?

To understand this better we will follow children from birth up to 2 vears of age and study the ETEC infection and
re-infection pattern and study the development of mucosal and systemic antibody response to the CF antigens.

A follow-up community based study will be performed in an area of Dhaka city. For this purpose, specimens
collected from a cohort of children residing in the Mirpur sium area will be followed up from birth up to 24
months of age).

The children will be recruited as newborns in the first 9 months of the study and each child will be monitored for 2
years. For the purpose of this study, diarrhea will be defined as a change in the child’s stool pattern, characterized
by an increase in frequency to at least 3 liquid stools per 24 h (WHO,1990). For and exclusively breast-fed infant,
however, the clinical history from the mother and her perception about her infants’ diarrhoea will be taken into
consideration. This is because exclusively breast infants normally pass “pasty” stools ~5-6 times per 24 hour
(WHQ, 1990). A new diarrheal episode will be said to have commenced when they are preceded by 48 h without
diarrhea and to end when the child is free of diarrheal symptoms for at least 24 h (WHO 1988). Stool samples will
be tested for ETEC as well as V. cholerae 01/0139.

Time Frame:- Enrollment of newborns and completion of sample collection expected within 32 months from
start ( Appendix 1-2,4-6) and data analyses completed by the end of 3 vears.

Sample size: Since the incidence of ETEC is around 20% in hospital based studies (Qadri et al. 2000), the
incidence in the community should be higher (Black et al 1986). If we want to detect a true annual incidence of
25% at the 5% level of significance with power 90%, the sample size required will be 169, with 20% loss to follow
up, a sample size 1s 212 (Lwanga and Lemeshow .1991). We plan to study about 220 children.

Surveillance and sampling: The following activities will be carried out in the field: -
Pregnant woman will be identified by the female research assistant and based on their willingness to participate in
the study, the EDD based on LMP wiil be recorded for a tentative date for the enrollment of the newborn into the

study.

The inclusion criteria for the newborn will include the following (i) weight >2000g at birth. This will be recorded

by the study nurse using a portable weighing scale (Seca) after the birth of the baby (ii) no apparent congenital

abnormalities. (iii} has not been enrolled in any other study. The enrollment will be carried out actively with trained

field research assistants and health workers of the newbom from birth. We would like to complete the enrollment

over the first 9 months of the study period. History will be recorded at enrolfment which will include filling in
i4
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~forms with information regarding the epidemiological and socioeconomic conditions of each child’s family
{appendix 12a, dummy forms, these will be pre-tested prior to use in the study). The nutritional status of the
children and other data pertaining to their well being will be assessed at intervals of 4 months when the child
parent/guardian will be requested to bring the child to the field site (CRF form for surveillance for ETEC;
Appendix 12¢, dummy forms shown). In addition, the homes will be visited every week by the field assistant to
record any incidence of diarrhoea. The parent/guardian of the child will be requested to visit the field station with
the child when there is incidence of diarrhea and a detailed clinical evaluation carried out (appendix 12b, dummy
forms shown). In case of diarrhea that needs hospital treatment, the child will be given be referred to the ICDDR,B
hospital. In case of other illness the child will be referred to the pediatric hospital. Stool samples will be collected
monthly (£5 days) from each child at up to 24 months of age. if they do not concur with an episode. The stools will
be analyzed for ETEC and V. cholerae O1/0139. In addition stools will be collected at each diarrheal episode. Cord
blood will be collected at birth. Finger prick blood samples (0.5 ml) will be collected at intervals of 4 months from
each child at the field station. At each contact, the parents or any relations at home will be asked about diarrheal
episodes. Thus it is expected that about a total of 5280 monthly stool samples, 1760 diarrheal stool samples
(calculating 4 diarrheal episodes/child/ year; Zahid KH, personal communication) and 220 cord blood samples and
1320 finger prick blood samples will be collected from the study subjects. A flow chart showing the plans for the
collection of sampies is given (Appendices 3-6). All stool and blood samples will be transported to ICDDR,B in
the cold on the day of collection for the processing and for laboratory tests.

2. ETEC and cholera vaccine studies

ETEC and V. cholerae are the two most common bacterial pathogens causing acute watery diarrhea in children.
The aim is to design a combination vaccine which will protect against these two infections. To do so we plan to
carry out a series of studies. some in parallel and some in sequence. one afier the other with the ultimate goal to
over the next 3-3 vears have a vaccine that will be ready for protective efficacy and effectiveness studies in
developing countries like Bangladesh. To achieve this, we will initiate studies to determine the optimum dose and
formulation of the ETEC vaccine in young children, study the safety and immunogenicity of the combined
ETEC/cholera vaccine in adults and older children and finally move with the combined vaccine in the right dosage
and buffer formulation to the younger children. At the same time if the results of the immunogenicity of the dried
cholera vaccine are found to be satisfactory it will be used for effectiveness studies in Bangladesh.

The different components of the vaccine studies are planned as follows:

i. The optimum buffer for formulation of the % dose of the ETEC vaccine in
children 6-17 months of age.

We would like to evaluate the suitability of the buffer which will be used to formulate the ¥ dose of the ETEC
vaceine for these children. In addition we will also determine if the ETEC vaccine can be used without any buffer
in these children. At present we use about 400 mg of the bicarbonate buffer for formulation of 1full dose or ¥a dose
of the ETEC vaccine. We plan to decrease the amount further and test the immunogenicity.

We would also like to compare the immunogenicity of the ETEC vaccine after formulation in two different buffers
in children 6-17 months of age. We will also formulate the ETEC vaccine in CeraVacx which contains rice syrup
solids, sodium bicarbonate and citric acid (Sack at al. 1997). Finally we will study the response in a group of
children who will receive the vaccine which has not been formulated in any buffer. The results of these studies
will be used to formulate the ETEC vaccine in the most appropriate buffer.

We plan to study three groups of children (n=45/group), swho will be given the 1/4™ dose of the CF-BS-ETEC




[
T4

Principal Investigator: Last, first, middle _Qadri Firdausi
vaccine formulated without any buffer, in bicarbonate-citric acid buffer (Recip AB, Stockholm) or in a rice’ syrup

based electrolyte buffer, CeraVacx (Cera Products Inc., Columbia, Maryland). In addition two groups of children

will be given the vaccine reconstituted with lower amounts of the bicarbonate buffer than the regular amount of

400 mg. This will be amounts of 200 mg and 100 mg each.
Sample size: 45 children will be studied in each of the five groups (n=45x5=225).

Time frame: Within 1-12 months of the initiation of the study.

ii. ETEC/cholera vaccine in adults

The ETEC and cholera vaccines and the combination vaccine are mainly intended for children. However before
progressing to children, adult groups will be first vaccinated to test the expected responder rates for the
immunological assays. For this purpose we will study 3 groups of adults, one group will be given the combination
vaccine containing one full dose of the ETEC and one the full dose of the cholera vaccine, and one group the
ETEC vaccine, and the third group the cholera vaccine.

iii. Dried formulation of the cholera vaccine in adults

Safety and immunogenicity data are needed for the dried formulation before proceeding to field based effectiveness
studies in Bangladesh. The results obtained from the study will be helpful in understanding if the drying of the
vaccine results in loss of properties that are inherent in the liquid vaccine.

Sample size: Studies on the liquid and dried formulation of the WCO1-BS cholera vaccine will be carried out in
groups of 70 adults each (Appendix 2). This number is based on a responder rate of 70% for vibriocidal antibodies,
based on studies of the liquid formulation carried out in Bangladesh (Jertborn et al. 1986) and has been estimated
using +12% precision and 93% confidence limit and a 20% loss to follow-up. We will use the same assumption for
the dried vaccine.

Studies on the ETEC vaccine in Bangladeshi adults have shown that 90% respond with IgA antibodies to CFA/I
and CTB (Qadri et al. 2000). A sample size of 44 would be sufficient using +£10% precision and 95% confidence
limit. Therefore 70 individuals will be studied each in the combined vaccine CF-BS-ETEC + WCOI1{rCTB for
combined vaccine 1mg, not 2 mg), the dried vaccine and the liquid cholera vaccine. For the ETEC vaccine, 44
individuals will be studied {Appendix 2).

Time frame: We hope to initiate studies in the adults on the dried formulation of the cholera vaccine at
sequentially in the order: )

testing of the dried and liquid formulation of the cholera vaccine- first 12 months

testing of the combined ETEC/cholera and ETEC vaccine- 13 to 18 months of the study

iv. ETEC/ cholera vaccine in children (18 month to 5 years of age)

Based on results obtained in the adults above and if the combined vaccine has been found to be immunogenic, we
will progress to children 18 months to 5 years of age. i

Sample size: Studies have shown that about 71% of Bangladeshi children respond to the oral WCO! vaccine
(Qadri et al. manuscript in preparation). To estimate the sample size with £ 12% precision and 95% confidence
limit, and with 20% calculated for loss of follow-up we will require 69 volunteers in this age group. Similarly
studies on the ETEC vaccine in Bangladeshi children have shown that 90% respond (Qadri et al. 2000). A sample
size of 44 has been estimated. Thus 69 volunteers will be given the WCQ1 vaccine, and the combined vaccine each
and 44 the ETEC vaccine. A total of 182 study subjects will be immunized.

Time frame: From around the 21% to the 26™ month of the study.
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v. Combined ETEC and cholera vaccine in children 6-17 months of age

IN

Finally, if all the vaccine studies progress as planned, we will study the combined vaccine in children 6-17 months

of age. In this age group of children only the appropriate dose of the ETEC vaccine which has found to be the most
safe and immunogenic will be tested (Qadri et al. ongoing studies).

Sample size: 70 children will be immunized with the combined ETEC/cholera vaccine and cholera vaccine each
(appendix 3).

Time frame- We hope to initiate these final studies from around 29 — 34" month of the study period.
Overall design for the vaccine studies:

The vaccine studies will be carried out at the Mirpur field site. For both the cholera and ETEC vaccines, two doses
will be given 14 days apart. The reactogenicity will be monitored for 3 days after intake of each dose of the
vaccine. In the case of the children 6 months to 5 years of age, active surveillance will be carried out by the field
staff in the homes by visits every day for 3 days after intake of the vaccine. For the aduits it will be by recall when
the volunteers return to the field site, 7 days after intake of each dose of the vaccine for giving stool and blood
samples. Since the ETEC and cholera vaccines have generally been found to be generally safe, passive surveillance
has been used in most studies in the case of both adults and children carried out so far. We are however using more
precaution by carrying out active surveillance for the children.

Blood and stool samples will be collected prior to immunization and 7 days after intake of each dose of the
vaccines in volumes indicated for the immunological assays (Appendix 6). In the case of the adults they will not be
allowed to eat or drink one hour before and after intake of the vaccine. In case of children, 6months to 3 years of
age.o the period will be % an hour before and after the vaccination since it may be difficult to keep infants and
small children without food or drink for longer.

Sequential progress of the vaccine studies: The vaccine studies will be carried out in a planned and
organized manner as has been shown in Appendix 1. Since the results of one component of the vaccine study is
related to rest of the study, we plan to complete each part and report to the RRC/ERC and then move to the next
phase. Some of the studies will be run in parallel. We hope that by doing this we will be able to maintain a
smooth flow and momentum in the study and keep the committees aware of the progress and if necessary make
changes as and when thought necessary. In addition this will help us analyze the data and make it available for
dissemination which will be helpful in progressing to Phase Il or Phase I'V studies of the different components. By
this mechanism we will not have to wait for a duration of 3 years before initiating other related studies.

Selection of study subjects for vaccine studies:

Healthy adults (age range 18-45 years) and children (5 years to 6 months of age) both males and females who have
not enrolled in any other research study including that being conducted by ICDDR,B will be recruited from the

- urban slums of Mirpur.

Before entering into the study, subjects in the different age groups will be screened from the slums and h.istory
recorded and their consent to participate in the study will be obtained (Appendix 7a-¢,11 a-d). We have previously
observed that 60% of the families agree to participate in the study. The volunteers prior to enrollment in the study

- will be carefully examined by a physician. A detailed history of the volunteer of previous immunizations,

nutritional status, recent illness (as outlined below) that can compromise the immune system, family background
etc. will be taken (Appendix 11 a-d ). The volunteers should be free from any chronic disease or any recent illness
~ that may compromise the immune system. Children will be excluded from enrollment if interviewers find: (a)a
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history of chronic gastrointestinal disorder, (b) diarrhoeal illness in the past 2 weeks (diarrhoea being defined as
passing of = 3 loose or liquid stools in 24 hours (c) febrile illness in the preceding week, or (d) other serious °
chronic illness (&) had antibiotic treatment at least 7 days prior to the enrollment in the study () children suffering
from third degree of protein energy malnutrition (PEM). Adult volunteers, who have diarrhoeal illness over the
last 6 weeks will not be enrolled in the study. Pregnant women or those with a positive urine chorionic
gonadotropin test 2 days before inclusion in the study will be excluded.

The nutritional status of the children to be recruited for the vaccine studies will be monitored using
anthropometrical measurements (weight-for-age, and weight-for-length/height). Children below -25D for weight
for height/length of the NCHS median will not be enrolled. We plan to recruit children in the 6 month -5 year range
for immunization.

Baseline evaluation of stools:

A routine stool microscopic examination and culture for V. cholerae 01/0139 and ETEC will be carried out four
days prior to vaccination. Children whose stools are positive for these pathogens will not be vaccinated since this
will interfere in the evaluation of the response to the vaccine When immunization for the second dose of the
vaccine will be carried out (14 days after the first dose) children who have fever or diarrhoea will be excluded from
the study.

Vaccine, administration and allocation: Both the ETEC and cholera vaccine are produced by the Swedish
Bacteriological Laboratories (SBL Vaccin AB Stockholm, Sweden) One dose of the ETEC vaccine contains 1.0 mg
BS plus 7%10' formalin inactivated bacteria each of § strains of ETEC expressing 6 colonization factors. The oral
inactivated cholera vaccine consists of killed bacteria prepared from individual batches of O1 El Tor and classical
V cholerae to include both LPS and protein antigens and also contains recombinant BS. One dose of vaccine
contains 1.25 x 10" CFU of the killed whole cell vaccine plus 1 mg of BS developed in Sweden and also produced
by SBL.

Informed written consent will be taken from the adults or from the parent/guardian in the case of the children for
the immunization and for the permission to draw blood and obtain stool samples (Appendices 7a-e).

Immediately before use individual doses of the liquid form of the vaccine will be mixed with the reconstituted
bicarbonate buffer. For children 18 months -5 years of age , the vaccine (either the individual ETEC and cholera
vaccine or the combined vaccine) will be dissolved in 30 ml (total 7 teaspoon) of a raspberry flavored bicarbonate
buffer [the buffer is prepared by adding 100 m! water to a sachet of bicarbonate buffer; Recip AB, Stockholm of
which 30 ml will be used to prepare the vaccine dose.

The dried cholera vaccine will be available in unit dose sachets. This vaccine will be prepared from the same lot of
vaccine as the liquid formulation. To prepare the dry formulation, 3 ml of one dose of the liquid vaccine will be
mixed with 150 ml of a syrup of the CeraVacx buffer (from one buffer sachet; each sachet of CeraVacx buffer
contains 2 g of sodium bicarbonate, 0.5 g of trisodium citrate and 7 g of rice syrup solids).The suspension will then
be spray dried. One dose of the dried vaccine will contain about 10 g of dry powder, which will be dissolved in 150
ml of water at the time of immunization and ingested orally.

For children 6-17 months of age, a lower dose of the ETEC vaccine (1/4h dose), full dose of the cholera vaccine or
the combined vaccine (1/4 dose ETEC and full dose cholera) will be administered in 15 ml of the buffer (400 mg ,
prepared by adding 75 ml water to a sachet of the the bicarbonate buffer (2.8 g) of which 15 ml will be used). For
making the formulation for 200 mg and 100 mg buffer, lowered volumes (7.5 and 3.75 ml respectively) of the
bicarbonate buffer will be used. In case of decreasing amounts of bicarbonate formulation it will be administered in
a total volume of 15 ml of buffer.

This is the procedure followed for immunization of children in the different age groups in our recent studies (Qadri
et al. ongoing studies) and has been found suitable since in most cases the total dose of the vaccine was ingested. In
case of the studies on the effect of different buffers and amounts on immunization, CeraVacx will be also be
administered in 15 ml.

For the combined vaccine formulation, one dose of the whole cell cholera vaccine (WC-O1 vaccine without the
rCTB component) will be mixed with one dose of the CF-BS-ETEC vaccine. One dose of the combined vaccine
will therefore contain 1 mg of the recombinant cholera toxin B subunit and not 2 mg.
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Sample collection and laboratory analysis:

Samples from vaccines that will be collected at 3 time points will be tested for antibody responses. Serum samples
collected from vaccines at the Preimmune (day 0) and post-vaccination days (day 7 and day 21) will be tested for
antibody responses. Sera from vaccinees receiving the CF-BS-ETEC vaccine or the combined vaccine will be
tested for the IgA antibody responses to different antigens including CFA/I, CS1,CS2,CS3.CS4,CSS and CTB. In
addition in samples obtained from children 6-17 months of age IgM antibody responses to the above antigens will
be tested. Using fecal extracts from the vaccinees at the 3 time-points, IgA antibody responses to CFA/1 and rCTB
will only be meausured. These procedures are already set-up in the laborotary of the investigators (Qadri et al.
2000).

To test the immunogencity of the cholera vaccine and the combined cholera-ETEC vaccine we will test the
vibriocidal antibody response at the 3 time points mentioned above. In addition the IgA and [gG antibody response
to rCTB will be measured in those being immunized with the cholera or the ETEC or the combined vaccine.

Safety Monitoring Committee

A data safety and monitoring committee will be setup for this project. Dr. Igbal Kabir (CSD) will be the
Chairperson of the committee. Other members include Dr. Shafiqul Sarker (CSD), Dr. Nigar Shahid (PHSD) and
Dr. Rashidut Haque (LSD). The members are in no way involved with the project.

Safety endpoint and safety evaluation

The primary end point for evaluating safety will be defined as the occurrence of any of the following diarrhoea,
vomiting or abdominal cramps of at least moderate grade. Diarrhea will be defined as three or more loose or liquid
stools in any 24-h period. A measured oral or rectal temperature above 38°C will be considered a fever.

3. Study of in vivo expressed novel antigens on ETEC isolated from patients
(6 months to 45 years of age)

Do ETEC express important antigens in vivo which are lost on subculture?
To answer this we will study adults and children infected with ETEC.

Patients with acute watery diarrhea due to ETEC attending the CRSC of ICDDR,B will be recruited for this
purpose. We will collect stools from these patients at the acute stage of infection and by differential centrifugation
separate bacteria and store them at —70C and also prepare them for electron and immunoelectron microscopy.
Acute watery stools of rice watery consistency will be collected from the CRSC and processed after a dark field
assay for V. cholerae has been found negative. The samples will be processed immediately after collection and
frozen. After confirmation of ETEC by dot blot immunoassay for the CFs the patient will be recruited into the
study. This will be on the second day of hospitalization. If the sample is negative for CFs, the patient will not be
enrolled and the sample discarded. For electron microscopy the samples separated from stool by differential
centrifugation of stool will be applied on formvar coated Ni-grids and stained with ammonium molybdate or
reacted with specific antibodies and also sera from patient (Helander et al. 1997). The electron microscopic
analysis will be carried out at Goteborg University. For the separation of RNA from the samples, guanidine
isothiocyanate containing reagents (RNAlater buffer) will be used and samples stored at —70°C. The samples will
be analyzed by quantitative PCR using primers specific for the different CF antigens using procedures that have
been optimized recently at Goteborg University and which will be set at ICDDR,B (Gaastra W, personal
communication).
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Sample size: Previous studies have shown that over 90% of patients respond with increases of IgA antibodies to
homologous CF antigens. ). A sample size of 44 would be sufficient using 90% assumption, +10% precision and
95% confidence limit including 20% loss to follow-up visits.

Sample collection: Forty four patients from whom the stool samples will be positive for ETEC will be enrolled in
the study. Stool samples will be collected for separation of in vivo bacteria. Blood and fecal samples will be
collected from the patients for testing for immune responses to the in vivo expressed antigen. In addition the
patients will be requested to come for follow-up at days 7 and 21 for collection of convalescent samples (both
blood and feces). The amount of blood collected from the patients will be 5 ml for adults, 3 ml for children 18
months to 5 years of age and 1.5 ml for younger children. About 5 gm of stool will be collected at each time point.
Informed written consent will be obtained from the patients or their guardians as is needed (Appendix 8a,8¢). In the
case of patients 6 —17 years of age, assent will be taken from them and written consent from the parents/guardians

(Appendix 8b)

Time frame: For the 3 year duration of the study to complete recruitment of patients.

Overall laboratory tests for the project
Vaccinees, patients and other study subjects:

Stools will be cultured on Mackonkey agar and tested for colonization factor expression by dot blot immunoassay
techniques and: for the enterotoxins LT and ST (Svennerholm and Holmgren, 1978; Svennerholm es al., 1986).
Stools will also be plated on TTGA (laurocholate- tellurite-gelatin agar) and gelatin agar overnight (Gelatin agar)
(Difco, Detroit, MI). Suspected vibrio colonies will be identified by slide agglutination using monoclonal antibodies
(Qadri et al. 1994).

Serum separated from blood will be used to test for the antibody response to the cholera and ETEC vaccine specific
antigens in the volunteers as necessary. To test the response to the cholera vaccine, vibriocidal antibodies and
cholera toxin specific antibodies in the IgA and IgG isotypes will be measured (Jertborn et al. 1986). For the
response to the BS-CF-ETEC vaccine, response to the different CF antigens in the IgA isotype and to CTB in the
IgA and IgG isotype will be measured (Qadri et al 2000).

Using sera from the children in the birth cohort, antibody response 10 homologous and cross-reacting CF antigens
will be assayed by ELISA (Ahren et al 1993). The sera and fecal specimens obtained from the children at 4 montty
intervals wil] be tested for antibody responses. The samples will be tested to study the antibody response to CF of
the infecting ETEC strain (homologous CF antigen with which the child may be infected, prior to the collection of
that sample as well as to cross-reacting one. For example a child infected with CFA/I will be tested to CS2 and
CS4 antigen in the IgA, IgM and IgG isotypes. Again a child infected with CS5 will be tested to CS14 as well as to
CFA/I (cross-reacting antigen). We will also test samples from all children to at least 4 antigens CFA/I, CS1,
CS2.CS5 in the IgA isotype over the 2 year period to record the development of antibodies. All this will be related
to the incidence of ETEC infection and will help better understand the protection that is afforded.

Using specimens obtained from the patients with ETEC infection, immunoblot analyses, electron microscopy,
PCR, etc. will be carried out. These will be carried out using in vivo as well as in vitro cultured bacteria obtained at
the acute stage of disease as antigen and with sera and fecal samples obtained from the patients over the course of
the infection (Appendix 5).
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. Fietd site for studies planned in the project:

Adults and children and newborn babies from the urban slums in the Mirpur, Dhaka city area will be recruited in
the study. We have been conducting other studies at this site (Protocols 99033, 98009). A field station has been set
up for the past 4 years for carrying out ETEC and cholera vaccine studies. Mirpur is about 6 km northwest of
ICDDR.B. The area has been used for field studies since 1987. It is about 10 sq km in radius and divided into 14
sections. We have previously carried out studies in sections 10, 11 and 12. Each section is again divided into
camps. A population of about 300,000 is estimated in these three sections. It is believed that there will be an
adequate number of adults as well as infants and children in the different age groups to meet the requirement for
the study. We plan to carry out the vaccinations and the community based study for monitoring ETEC infections at
this field site. Subjects will only be recruited into the study if they have not been enrclled in any other protocol
being carried out by IEDDR,B or other institutions which require vaccine or nutritional interventions for the
duration of this study. Studies in patients for the detection of novel antigens will be carried out in the CRSC at
[ICDDR.B where patients will be screened for ETEC.

Facilities Available
Existing field, hospital, laboratory and office facilities are adequate and are outlined

Recruitment of volunteers and field site for study:

The volunteers will be recruited from the urban slums in Mirpur in Dhaka for the study. The project office will be
around the same area which is at present being used for other studies ongoing in ICDDR,B (projects: 98009,
99033).

Clinical and field facilities:

The clinicians in the study will coordinale the clinical component of the study in the ICDDR,B hospital and in the
Mirpur field site. Clinical facility needed in the study will be provided by the studv physicians and other clinicians
at the Clinical Research and Service Centre of the ICDDR.B hospital in Dhaka.

Laboratory facilities:
Existing laboratory facilities are adequate.

Data Analysis:
Methods to ensure data quality

To ensure the guality of data, the study site will be visited by the investigators for random checks. In addition a 5%
sample of study subjects will be re-interviewed within one day to re-assess the original interview,

Data management; To maintain consistency the data forms will be reviewed by the investigators. This will be
carried out toensure the completeness and accuracy of the data. If necessary additional home visits will be made to
recheck entries or fill up missing entries. After editing, data will be entered in an appropriate data entry program

that will be suitable for the study.

The data will be entered into a computer and a data base created. Data 'will be analyzed using an appropriate
statistical programme, Epilnfo version 2000 or SPSS. Descriptive statistics will be generated using Epilnfo and
SPSS for Windows (Version 10.00) or SigmaStat.
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Statistical analysis will be carried out using appropriate parametric and non parametric tests. Overall rates of
adverse reaction and seroconversion will be compared by +? test with Yates correction or by the Fisher exact test .
Seroconversion for the vibriocidal response will be defined as >4 fold rise in reciprocal serum vibriocical titer from
pre to post vaccination. If necessary vibriocidal antibody titers will be transformed to logarithms to better

approximate normality. *

For the CF and CTB specific responses a >2 fold response from baseline to post vaccination will be considered a
-positive response. Differences in the geometric mean titers (GMTs) of the antibody will be compared by the Mann-
Whitney test or the Wilcoxon Rank Sum Test or the Student’s t-test as found appropriate. Incidence of diarrhoea
will be expressed as number of episodes per child per week.

Itemized tasks for investigators at ICDDR,B

Dr. Firdausi Qadri and co-investigators at ICDDR,B will be involved directly in the vaccine and patient studies and
the epidemiological studtes in the field. These will include the following:

Responsible for coordinating vaccine studies and studies related to immunological studies patients in Bangladesh.

Supervise work in the laboratory and coordinate specimen collection from volunteers and patients and from
the cohort in the urban slums.

Coordinate laboratory techniques between Sweden and Bangladesh.
Analyze data. Evaluate results and write reports and manuscripts.

Plan and initiate studies to progress to children on the CF-BS-ETEC studies in children 6 months to 3 years
of age for protective efficacy Phase I1I studies.

Dr. D. A. Sack- Advice and support mainly in the vaccine related studies.

Dr. Tanvir Ahmed (Study Physician)

Volunteer and patient enrollment, clinical management, follow up of toxicity surveillance of vaccine. Coordinate
field based studies with laboratory at ICDDR,B. '
Studv Phvsician at field site

Dr.-Tanvir Ahmed will oversee the activities ai the field site and will also supervise the activities of the
epidemiological study in the field. In addition another physician will be responsible for these activities and the
follow up of the infants, collection of blood. stool and coordinate other activities.

Dr. K .Zaman -
Support in epidemiological and field based studies including vaccines

Dr. M. A, Salam

Clinical support and advice both in the hospital and in the field based study.

Dr. K.Z. Hasan

Support in the epidemiological and the birth cohort component.

Dr. A.K. Siddique

Support in epidemiological and field based studies including vaccines.

Dr. A.S.G. Farugue

Coordinate collection of clinical specimens from patients at ICDDR,B. Assistance in statistical analysis.
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' Dr. G.B. Nair
Advice and support mainly in the microbiological analysis

Dr. Rob Brieman
Support in epidemiological and field based studies including vaccines

Mr. Tawfiqur Rahman Bhuivan (Postgraduate student for studies leading to PhD)

This trainee ( supported by Sida-SAREC) will benefit from the proposed project :

He will be involved in postgraduate studies and will also be working on this project. Mr. Tawfigqur Rahman has been
working as research officer in the laboratory for microbiological, molecular biological, immunological.
histochemical and immunohistochemical studies. He will be enrolled in the Gotebarg University and will carry out
faboratory based studies both in Goteborg University and the Immunology section of ICDDR,B. His post-graduate
studies will be focused on the study in the ETEC patients on understanding the expression of novel antigen in vivo.
Funds available in Dhaka but that available at Goteborg University will be used for this purpose.

Research QOfficer-3

Blood: Separation of serum and storage at —70°C/-20°C. study of antibody response in patients.

Stool: Collection and extraction of fecal antibodies and filtration. Fractionation and storage in presence of protease
inhibitors at —~70°C.

ELISA and vibriocidal assays for study of immunogenicity of the cholera and ETEC vaccine.

Bacterial isolates: Microbiological and molecular biological studies on the vaccine strain and other isolates.
Microbiological and immunological help in the detection of ETEC and V.cholerae

Other personnel shown in the budget will help in the smooih functioning of the project in the different areas as
necessary.

Itemized tasks for the Swedish investigators (Goteborg University)

Prof. Ann-Mari Svennerholm, the PI of the study in the collaborating institute in Sweden will help coordinate
studies in Bangiadesh with that carried out in other countries in terms of comparison of results, vaccines and
reagents and will give scientific and academic feedback.

Professor Jan Holmgren will give scientific and academic feedback and coordinate the cholera vaccine studies in
Bangladesh.

Professor Wim Gaastra and the other investigators from Goteborg University will help with expertise on molecular
techniques for identifying CFs and mRNA for CFs and other virulence antigens.

Research Technician at Goteborg University
Carry out immunological and molecular biological assays for the study of in vivo specific antigen. Prepare CF
antigens and other reagents for use in the vaccine study at [CDDR,B. Quality controt tests will be carried out for

the antigens that will be prepared.

The Swedish cotlaborating Institute and the different investigators will however not be directly involved in the
volunteer and vaccine studies or in patient enrollment, recruitment but will support the study by:
a. Supplying purified colonization factor antigens, rCTB and other purified antigens needed for the

ELISA and other immunoassays. .
b. Carrying out quality control of serological assays including quality control of strains from time to

time to confirm and when needed.
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c. Transferring new technigues to the ICDDR,B laboratory as and when appropriate. -
d. Giving advice and feedback on latest information and in joint publication of manuscripts and reports.

Responsibility of work for the Co-Investigators and personnel involved in the

study: .
(Percentage of effort of each investigator is shown in parenthesis)

Birth cohort (Field studies and laboratory)

Dr. K.H. Zahid- (20%)

Dr. K. Zaman- (5%)

Study Physician(1)

(to be named}- (75%)

Research Officer (1)- (100%)

Dr. Tanvir Ahmed (25%)

Study Nurse (1)- (100%)

Field Research Assistant (3)- (100%)
Health Worker (4)- (100%)
Laboratory Attendant {1)- (100%)
Data Management officer-(75%)

Vaccine studies

Dr. David A. Sack (overall)- (Effort — as required)

Dr. A.K. Siddique (dried and liquid formulation of cholera vaccine. bridging study)- (5%)
Dr. Rob Breiman- (as and when required) '

Professor Jan Holmgren- (overall ) -(as and when required)

Dr. M.A. Salam- Effort (2% or as needed)

Dr. K. Zaman- Effort (5%)

Dr. Tanvir Ahmed (75%)

Research Officer (1)- (100%)

Field Research Assistant (4)- (100%)

Senior Laboratory Attendant (2)- (100%)

ETEC- patient study (Clinical, Inmunology, Microbiology)
Dr. A.5.G. Farugue- (5%)

Dr. G.B. Nair- Effort (2%)

Dr. M.A. Salam- Effort-(2%)

Dr. Wim Gaastra- (20%)

Study Physician (25%)

Research Technician (Sweden)-Effort- (50%)

Research Officer (also involved in post-graduate studies)- (100%)

Senior Laboratory Attendant (1)- (100%)

*PIs and other investigators will be involved with specific tasks with all aspects of the study.

Ethical Assurance for Protection of Human Rights

The study will only be initiated after it has been approved by the Research Review Committee (RRC) and the
Ethical Review Committtee (ERC) of ICDDR.B. In addition permission from the Directorate of Drug
administration of Bangladesh will be obtained for carrying out the ETEC and cholera vaccine studies. We have
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.obtaired approval from these committees in our previous studies on patients and vaccinees both related to both |
ETEC and cholera. We have ethical clearance for ongoing studies on ETEC and cholera patients as well as for
recruiting volunteers for the CF-BS- ETEC vaccine which is funded by Sida-SAREC (Projects: 96014, 98032) and

the USAID funded ETEC Phase I vaccine study in children (Project: 99033). In addition we have obtained similar
approval from the ERC for carrying out studies on the WCO1-BS cholera vaccine in adults (Project: 94019, funded

by the European Union) or in children (Project: 98001, funded by Thrasher). In all these studies prior approval was
obtained from the ERC.

Before enroltment signed informed consent is obtained from the adults and from the guardians of the children. The
censent form is written in Bangla in a language and format that is easily understood by the study subject of even
little or no educational background. The consent form is read out to the subject or to the guardian/parent of the
study subject if he/she s unable to read. Signed consent or the left thumb impression will obtained from the study |
subjects or from the parents for participation of the children in the study. Consent will be taken both for
participation in the study and for drawing blood and collecting fecal samples. This will be done in the case of
patients as well as volunteers for the vaccine studies (consent forms in appendix 6-8). |

Risk analysis

The study is planned for a total period of 3 years. Previous studies (from 1993 onwards) mainly carried out by the
Sida-SAREC funded projects have led to exchange of technological expertise in the Immunology taboratory such
that the planned study will hopefully be carried out without any delay and as planned. We will however be
dependent on the supply of CF-BS-ETEC vaccine, the dried and liquid WC-O1-BS vaccine and the combined
vaccine from the Swedish Bacteriological laboratories in Sweden. The study will therefore be dependent on the
availability of the relevant vaccines to us at ICDDR,B. The time frame of the study is however planned on the
expectation that all the vaccines that will be used in the study will be available from period between 2002-2004
from the Swedish Bacteriological Laboratories.

Not applicable for ICDDR,B, but needed for Goteborg University.

Dissemination and Use of Findings

The information obtained from this study will help facilitate the Phase III field-testing of the CF-BS-ETEC
vaccine. In addition information wiil be obtained on the immunogenicity of the dried WCO1-BS cholera vaccine
which will be helpful in future evaluation of its effectiveness in Bangladesh. The information of the combined
ETEC and cholera vaccine will be helpful for future studies. We hope that this study will lead to a better
understanding of the components needed in an ETEC vaccine, the development of protective immunity to ETEC
infections and an understanding of the capacity of the inactivated vaccines to elicit a immune response which is
appropriate for protection.

Use of Animals

Collaborative Arrangements
This is a collaborative study between the International Centre for Diarrhoeal Disease Research, Bangladesh
(ICDDR,B) and the Department of Microbiology and Immunology, Goteborg University, Goteborg, Sweden.
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Reply to reviewer’s comments:
2

Reviewer 1.
The suggestion to include the results of the dose finding studies that have been carried out in children has now

included in the background section (pagel1, para 3). The missing references have been listed in the bibliography
now,

Reviewer 2.

1. Regarding the effort on the CF-BS-ETEC vaccine and the CF-BS-ETEC-WCOI1 vaccine

The study in Part | on the CF-BS-ETEC vaccine is designed such that we can move to a phase [Il trial soon. This vaccine is under
evaluation in children and adults in Phase 111 trials and our aim would be to move in that direction as soon as possible.

We do hope to move to a protective efficacy trial too with the combined cholera-ETEC vaccine study in the near future. However the
studies, which will be initiated in this project, will help to tell us how safe and immunogenic the combined vaccine is in the different age
groups and based on the results we can plan further studies. The combined vaccine is being studied the first time and therefore it has to be
followed up in the different age groups. The project has been designed fo give emphasis on two components that is the ETEC vaccine,
formulation, dosage etc from which we will move to a Phase Il efficacy trial and the combined cholera-ETEC vaccine study both of
which are important measures by which we hope to protect children from the two major causes of acute watery diarrhea.

2. Justification of elimination of placebo groups

In regard to the elimination of placebo groups. it can be mentioned that our previous studies and that of others with gither the cholera or
ETEC vaccine have shown that the reactogenicity is low and similar in piacebo or vaccinee. In the case of immunogenicity the vaccine is
always significantly more immunogenic than placebo. Therefore, in the study we are planning not to pursue with a placebo group.
However, in phase 11 studies this will be included.

3. Details on the timing of blood collection in vaccinees

The suggestion to include the details on the timing of blood collection and laboratory analvsis has now been included in the “Research
Design and Methods™ section (page!9) under the heading of “Sample collection and laboraiory analysis”. The following is added now:

Sample collection and labaratory analysis:

Samples from vaccinees that will be collected at 3 time points will be tested for antibody responses. Serum samples collected from
vaccinees at the Preimmune (day () and post-vaccination days (dav 7 and day 21) will be tested for antibady responses. Sera from
vaccinees receiving the CF-BS-ETEC vaccine or the combined vaccine will be tested for the Ig4 antibodv responses (o different antigens
including CFA/l, CS1, CS2, CS3, CS4, CS3 and CTB. In addition in samples obiained from children 6-17 months of age ighM antibody
responses lo the above antigens will be lested. Using fecal extracis from the vaccinees at the 3 time-points. JgA antibody responses 1o
CFA/I and rCTB will only be measured. These procedures are already set-up in the laboratory of the investigators (Qadyi et al. 2000).

To test the immunogenicity of the cholera vaccine and the combined cholera-ETEC vaccine we will test the vibriocidal antibody response
ai the 3 time points mentioned above. In addition the IgA and IgG antibody response to rCTB will be measured in those being immunized
with the cholera or the ETEC or the combined vaccine,

4.Comment on "the Phase Il ETEC vaccine study" _

We are planning to carry out the double-blinded placebo controlled Phase 111, CF-BS-ETEC vaccine studies in about 5000 children, 6
months to 3 years of age. This is based on our past and ongoing prevalence siudies, which have shown that ETEC infections are in the
highest in frequency in this age group. Thus the present project will help 1o answer some important questions that are needed to be
answered for the Phase 11l study we plan. However these are only tentative plans but we hope that the study being reviewed that will be
carried out in Mirpur will be able to complement the large efficacy study which we plan in the near future.

5. Definition of diarrhoeal episode
The suggestion of including the definition of diarrhoea episode “Research design and methods” section (pagel4)
under the heading of “1. Epidemiological and immunological studies to understand the development of natural
immunity to ETEC.” The following is added now:
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.Diarrizea will be defined as a change in the child’s stool pattern, characterized by an increase in frequency 1o at least 3 liguid siools per

24 h (WHO, 1990). For an exclusively breast-fed infant, however, the clinical history from the mother and her perception about her
infants’ diarrhoea will be taken into consideration. This is because exclusively breast infants normally pass “pasty” stools ~3-6 times per
24 hour (WHQ, 1990). A new diarrhoeal episode will be said 1o have commenced when they are preceded by 48 h without diarrhea and
to end when the child is free of diarrioeal symptoms for ar least 24 h (WHO 1988).

6. Exclusion of children with cholera and ETEC infections.

We plan to do this to exclude background infection in the recent past. We have been carrying out the culture for ETEC for the detection of
LT/ST in a similar design for other ongoing studies and in our experience it takes us 2-3 days to complete these assays. However based on
the comment, we now plan to take samples 4 days prior to immunization (under the heading of Baseline evaluation of stools, page (8, lide

b

7. ¥or the combined vaccine formulation,
One dose of the whole cell cholera vaccine {(WC-O1 vaccine without the rCTB component) will be mixed with one dose of the ETEC
vaccine. One dose of the combined vaccine will therefore contain | mg of the recombinant cholera toxin B subunit and not 2 mg.

This has been inserted in the text now (Section “Research Design and Methods™ P 16, last paragraph, line 3 )

8. Relation of incidence of ETEC diarrhea with the immune response

This has been inserted in the text now (Section: Research Design and Methods, Subheadings: Overall laboratory
tests for the project; Vaccinees, patients and other study subjects: Page 20, paragraph 3)

“The sera and fecal specimens obtained from the children at monthly intervals will be tested for antibody responses. The samples will be
tested to study the antibody response to CF of the infecting ETEC sirain (homologous CF antigen with which the child may be infected.
prior 1o the collection of that sample as well as to cross-reacting one. For example a child infected with CFA/ will be tested io C52 and
CS4 antigen in the IgA, [gM and IgG isotypes. Again a child infected with CS3 will be tested to CS14 as well as to CFA/I {cross-reacting
antigen). We will also test samples from all children 10 at least 4 antigens CFA/, CS1, CS2, CS3 in the [gA isotype over the 2vear period
to record the development of antibodies. Al this will be related 10 the incidence of ETEC infection and will help better undersiand the
proieciion that is afforded”.
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Bio ator
CURRICULUM VITAE OF APPLICANT (1 page maximum®*)
A.  Family name: Qadri . Date of birth: 31-03-51
First name(s) Firdausi Nationality: Bangladeshi

| B. Education (subjects, university or school, degree, year)

INSTITUTION AND LOCATION DEGREE  (if applicable) FIELD OF STUDY YEAR(s)
University of Dhaka, Bangladesh, BS, Biochemistry, 1975
University of Dhaka, Bangladesh, Masters, Biochemistry, 1977
Liverpool University, UK , Ph.D, Immunology, 1980

C. Present and most recent positions held (type of position, institution/authority, dates)

PROFESSIONAL EXPERIENCE

1995 onwards : Senior Scientist, Immunology Section, ICDDR,B.

1993-1995 . Scientist, Immunology Section, ICDDR,B.

1988-1993 : Associate Scientist, Immunology Section, ICDDR,B.

1986-1988 : Research Fellow, Immunology Section, Intemational Centre for Diarrhoeal
Discase Research, Bangladesh (ICDDR,B).

1981-1988 1 Assistant Professor, Department of Biochemistry, University of Dhaka.

1977-1980 : Doctoral student

D. Recent publications: fist only the five most important and relevant publications over the last five years

{papers in press or submitted for publication are also acceptable).
Please give full bibliographic references: author{s), title, journal, volure, page numbers, year

SELECTED PUBLICATIONS

. Qadri F, Wenneras C, Bardhan PK, Albert MJ, Sack RB, Svennerholm A-M. Safety and immunogenicity
of an oral, inactivated enterotoxigenic Escherichia coli plus cholera toxin B subunit vaccine in Bangladeshi adults
and children. Vaccine. 2000, 18. 2704-2712. .

1. Qadri F, Giron JA, Helander A, Begum Y A, Asaduzzaman M, Xicohtencatl-Cortes, Negrete E, Albert MJ, Human antibody
response (o longus type IV pilus and study of its prevalence among enterotoxigenic Escherichia coli in Bangladesh using
monoclonal antibodies. Journal of Infectious Diseases. 2000, 181, 2071-2074

2. Qadri F. Swadesh Kumar Das, A.8.G. Faruque, George J. Fuchs, M. John Albert, R. Bradley Sack and Ann-Mari
vennerhoim. Prevalence of toxin types and colonization factors in enterotoxigenic Escherichia coli isolated during a two
vear peried from diarrheal patients in Bangladesh J. Clin Micr. 38, 2000, 27-31.

3. Qadri F, Makela H, Holmgren J, Albert MJ, Mannoor K, Kantele A, Saha D, Salam MA, Kantele JM. Enteric infections in
an endemic area induce a circulating antibody-secreting celt response with homing potentials to both mucosal and systemic
tissues. J Infect Dis 1998 [77:1594-1599.

4. Qadri F, Wenneras C, Albert MJ, Hossain J, Mannoor K, Begum YA, Mohi G, Salam MA, Sack RB, Svennerholm
A-M. Comparison of immune responses in patients infected with Vibrio chalerae 0139 and O1, Infect Immun 1997;
65:3571-3576.

5 Qadri F, Firoz A, MD. M. Karim, C. Wenneras, Y. A. Begum, M. ). Albert, J. R. McGhee. Lipopolysaccharide and
cholera toxin specific subclass distribution of B cell responses in cholera. Clinical and Diagnostic Laboratory Immunology.
1999, 6, 812-81. '
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BIOGRAPHICAL SKETCH

Provide the following

information for afl key personnel.

Use this form or follow this format for each person.

NAME:

David A. Sack

POSITION TITLE:

Director, ICDDRB,B, Centre for Health and Population
Researchand Professor, Department of International Health,
Johns Hopkins University

EDUCATION/TRAINING {Begin with baccalaureate or other initial professional education, such as nursing, and include postdoctoral

fraining.)

DEGREE -
INSTITUTION AND LOCATION (if applicable) YEAR(s) FIELD OF STUDY
Lewis and Clark College, Partland Oregon BS 1961-65 Natural Science
University of Oregon Medical School, Portland. Oregon | MD 1964-68 Medicine
University of lowa School of Medicine, [owa City, [owa 1968-70 & Internship & Residency in

197173 internal Medicine

Johns Hopkins University School of Medicine, 1074-75 Fellowship. Infectious
Baltimore Diseases

RESEARCH AND PROFESSIOMAL EXPERIENCE: Concluding with present position, list, in chronolegical order, previous employment, experience. and honoss.
Include present membership on any Federal Government public advisory commitiee. List. in chronological order. the titles, all authors, and complete references 1o all
publications during the past three years and to representative earlier publications pertinent to this application. [ the list of publications in the last three years exceeds two

pages, select the most

pertinent publications. DO NOT EXCEED TWO PAGES.

PROFESSIONAL EXPERIENCE

1999
[994-1099

1993-1994
1991-92
1985-1994
1934-1987
1982-1983
1977-1980
1977-1982
1976

1971
1969-1971

Director, ICDDRB, Centre for Health and Population Research, Dhaka, Bangladesh

Head of the Johns Hopkins Vaccine Testing Unit, and

Professor. Department of International Healith. (with joint appointment in Department of Epidemioiogy) The Johns
Hopkins University School of Hygiene and Public Health. Baltimore, Maryland 21205, Joint appeiniment: Department
of Medicine. Division of Infectious Diseases, The Johns Hopkins School of Medicine

Coordinator for Contrel of Diarrheal Disease Projects lor BASICS, Rosslvn VA

Medical OfTicer for USAID spounsered PRITECH project. with emphasis on assistance with cholera control

Associate Professor, Department of International Health, The Johns Hopkins University School of Hygiene and Public
Health, Baltimore, Maryland 21205

Associate Director of ICDDR,B and Head of Division of Epidemiology and Laboratory Sciences, Internationat Centre
for Diarrhoeal Disease Research, Bangladesh. Dhaka, Bangladesh

Associate Professor, Division of Geographic Medicine. Department of Medicine, The Johns Hopkins University School
of Medicine, Baltimore, Maryland 21203

Scientist, International Cenire for Diarrhoeal Disease Research, Bangladesh (formerly Cholera Research Laboratory)
Dhaka, Bangladesh

Assistant Professor. Division of Geographic Medicine and Division of Infectious Disease, The Johns Hopkins University
School of Medicine, Baltimore, Maryland

instructor, [nfectious Disease Division, The Johns Hopkins University School of Medicine, Baltimore, Maryland
Volunteer Physician, Luluabourg (Kananga}, Zaire, Africa

Public Health Service, Director Indian Health Center, Lame Deer, Montana

ADVISORY PANELS

1985-1989
1990

1992-1994
1993-19%96

1995-present

1999-present

Member. Warld Health Organization Scientific Working Group on Immunology and Vaccine Development
for the WHO Global Program on Diarrhoeal Diseases, Geneva

Organizing Committee of an iniernational symposium in Gothenburg Sweden on May 28-29, 1990: "New
vaccines against enteric infections: Prospects for public health benefits in developing countries.”

Advisor to Virus Research Institute on vaccine development, Cambridge, Massachusetts

Head, Task force on Cereal Based ORS for the International Child Health Foundation

Member, Data safety and monitoring committee for the U.S. Army oral E. coli vaccine trials in Egypt,
Boston

Member, Datn safety and monitoring committee for the ARIVAC trial of pneumococcal vaccine in
Philippines .
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1.

2.

Donta ST, Sack DA, Wallace RB, DuPont HL, Sack RB. Tissue culture assay of antibodies to heat-labile Escherichia coli
enterotoxins. N Engl ] Med. 291:117-121, [974.

Sack DA, Merson MH, Wells JG, Sack RB, Morris GK. Diarrhea associated with heat-stable enterotoxin-producing strains
of Escherichia coli. Lancet. ii:239-241, 1975.

Sack DA, Kaminsky DC, Sack RB, Iatia JN, Arthur RR, Kapikian AZ, Orskov F, Orskov 1. Prophylactic doxycycline for
travellers' diarrhea: Results of a prospective double-blind study of Peace Corps Volunteers in Kenya. N Engl ] Med.
298:758-763, 1978.

Sack DA, Chowdhury AMAK, Eusof A, Ali MA, Merson MH, Islam S, Black RE, Brown KH. Oral hydration in rotavirus
diarrhea. A double blind comparison of sucrose with glucose electrolyte solutions. Lancet, ii:280-283, 1978.

Sack DA, i1slam S, Brown KH, Islam A, Kabir AKMI, Chowdhury AMAK, Ali MA. Oral therapy in children with cholera:
A comparison of sucrose and glucose electrolyte solution. ] Pediat. 96:20-25, 1980.

Sack DA, Stephensen CB. Liberation of hydrogen from gastric acid following administration of oral magnesium, Dig Dis
Sci. 30: 1127-1153, 1985.

Clemens JD, Sack DA, Hamris JR, Chakraborty J, Khan MR, Stanton BF, Kay BA, Khan MU, Yunus M, Atkinson W,
Svennerholm A-M, Holmgren I. Field trial of oral cholera vaccines in Bangladesh. Lancet. ii: 124-127, 1986.

Sack DA, Chowdhury KA, Hug A, Kay BA, Sayeed S. Epidemiology of Aeromonas and Plesiomonas diarrhea. |
Diarrheal Dis Res. 6:107-112, 1988.

Sack DA, Freij L, Holmgren J. Prospects for public health benefits in developing countries from new vaccines against
enteric infections. J Infect Dis. 163:503-6, 1991,

. Sack DA, Hoque ATMS, Huq A, Etheridge M. Hypothesis: Natural infection with P. shigelioides protects developing-

country residents against S. sonnei infection. Lancet 343:1413-1415, 1994,

. Sack DA, Ciemens ID. Huda S, Harris JR, Khan MR, Chakraborty J, Yunus M, Gomes J, Siddique O, Ahmed F, Kay BA,

Van Loon FPL, Rao MR, Svennerholm A-M, Hoimgren 1. Antibody responses following immunization with killed oral
cholera vaccines during the 1985 vaccine field trial in Bangladesh. J Infect Dis. 164:407-11, 1991,

. Bernstein DI, Davidson B, Glass RI, Rodgers G, Sack DA for the U.S. Rotavirus vaccine efficacy group. Evaluation of

rhesus rotavirus monovalent and tetravalent reassortant vaccines in U.S. children. JAMA 273:1191-6, 1995,

. Sack DA. Shimko J. Sack RB, Gomes G. MacLeod K, O'Sullivan, D, Spriggs D.  Comparison of Aliernative Buffers

With Peru-15, a New Live, Oral Cholera Vaccine in Quipatient Velunteers. Infect Immun 65:2107-2111, 1997,

. Sack DA, Sack RB, Shimko I. Gomes G. O'Sullivan D, Metcalfe K, Spriggs D. Evaluation of Peru-15, a new live ora)

vaccine for cholera, in volunteers. J. Infect Dis 76:201-5, 1997,

. Clemens”ID, Naficy A, Kay BA, VanLoon F, Sack DA. Breast-feeding and the risk of life threatening enterotoxigenic £.

coli diarrhea in Bangladeshi infants and children. Pediatrics 100:1997,

. Sack DA, Tacket CO, Cohen MB, Sack RB, Losonsky GA, Shimko J, Nataro JP, Edelman R, Levin MM, Gianella RA,

Schiff G'Lang D. Validation of a Volunteer Model of Cholera Using Frozen Bacteria as the Challenge. infect Immun
66:1968-72, 1998,

. Sack DA, Lastovica Al, Chang AH. Pazzaglia G. A microtiter assay for detecting Campylobacter spp and Helicobacter

pvlori with surface gangliosides which bind cholera toxin.. J Clin Microb 36:2043-2045, 1998,

. Castaneda E, Chinchilla M. Sack DA, Svennerholm AM. Utilizacign de placas de ELISA de alta v de baja avidez ¢n la

determination de anticuerpos contra ia toxina de colera. Biomedica. 18:147-152, 1998,

. Wagatsuma Y. Aryeetey ME. Sack DA. Morrow RH. Hatz C, Kojima 5. Resolution and resurgence of schistosoma

haematobium-induced pathology after community-based chemotherapy in Ghana, as detected by ultrasound. J Infect Dis.
179:1515-22, 1999,

Bernstein DI, Sack DA, Rothstein E. Reisinger K, Smith VE, Q'Sullivan D, Spriggs DR, Ward RL. Efficacy of live,
attenuated, human rotavirus vaccine §9-12 in infants: a randomised placebo-controtled trial. Lancet. 334:287-90, 1999,

. Farugue SM, Siddique AK. Saha MN, Asadulghani Rahman MM, Zaman K, Albert MJ, Sack DA, Sack RB. Molecular

characterizanion of a new ribotype of Vibrio cholerae 0139 Bengal associated with an outbreak of cholera in Bangladesh.
J Clin Microbiol. 37:1313-8, 1599,

.
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< CURRICULUM VITAE

Ann-Mari, Larsdotter Svennerholm. M.D., Ph.D., Professor
13 December 1947, Uppsala, Sweden

Swedish

Education and degrees:

1975 Doctor of Medicine (Science) (Ph.D.)
1975 Assistant Professor (Docent) in Medical Microbiology (Goteborg University)
1977 Medical Licentiate (M.D.)

1975-88  Different positions as researcher and assistant and associate professor.
Gateborg University.
1988 - Professor of Infections and Immunity. Goteborg University.

Research education:

- Main supervisor for 14 PhD students
- C:a 15 post-docs and 6 visiting professors
- 4 PhD students and 4 post docs at present

Offices and National and International Committees; Member of:

The Scientific Working Group for Immunology.
Microbiology and Vaccine Development of WHO §9-90.

The Board for the Nationat Bacteriol. Lab. in Sweden (SBL}. 92-93.
The Board for the Swedish Institute for infectious Disease Control {SMI}, 953-97.

The Board of the Technology Link Foundation. "Teknikbrostiftelsen 1 Géteborg”. 1994-;
Chairman of Board 2001 -
The Committee for Equality between sexes, Goteborg University, 1994-; Chairman of Commitiee 1699-.

The Medical Working Group. Board of Strategic Funds in Sweden (“Stiftelsen for Sirategisk Forskning™}, 93-
96.

The Board of the Swedish Medical Research Council (MFR}. 95-98.

The Board of the Working Group for Vaccine Research and Development of the WHO Global Programme for
Vaccines and Immunization, 1997-,

The Royal Society of Arts and Sciences in Goteborg, 1998-.

The Swedish Agency for Research Cooperation with Developing Countries (SAREC) expert
group for Health 1999-.

Vice rector, Goteborg University, 1999-.

Medical Facuiry, Member of’
The Evaluation Committee for PhD thesis, 9-96; Chairman of the Committee 94-56.

The Committee for Recruitment of Professors to the Faculty, 1994-.

-
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The Committee for Appointing Professors to the Medical Faculty (Tjanstefoérslagsndmnderna) 94-

99: Chairman of the Committee for Appointing Associate Professors, 95-99.

The Board for Gastrointestinal Research, Géteborg University, 93-96.

The Board of the Medical Faculty (¥Fakultetsnimnden™), 1997-.

Miscelianeous:
Invited lecturer or Chairman at > 60 international symposia and congresses.

[nvited expert/rapporteur at several international WHO-meetings.

In the organizing committee for several international meetings and symposia and coeditor for proceedings from such
meetings.

Frequently invited to write book chapters and review papers in the field of enteric vaccines,
mucosal immunology etc. :

Frequent reviewer of internationat grant applications and scientific papers concerning gastro-intestinal infections,
vaccines, mucosal immunology ete. (WHO, NIH, ASM journals etc.).

Resegrch activities:

Basic studies on mechanisms of disease and immunity in enterotoxin-induced diarrheal diseases.

Development of oral cholera and £. co/i (ETEC) vaccines, including clinical trials.

Basic studies of mucosal immune responses in humans and animals.

Studies of pathogenic and immune mechanisms in Helicobacter pyiori infections, including
work on the development of a therapeutic vaccine against such infections.

Involved in numerous international collaborative projects, e. g. projects together with scientists

in developed countries: in ihe United States at Walter Reed (WRAIR), Washington: Johns

Hopkins, Baltimare; NIH, Washington; Baylor College. Houston: CDC, Atlamta etc., and in

Europe: University of Utrecht, Holland: Colindale. London. UK: Institute of International

Health, Bergen. Norway: Statens Seruminstitut. Copenhagen, Denmark: Astra Research Center. Boston etc.. and in
developing countries: at ICDDR,B, Dhaka, Bangladesh; instituto de la

Nutricion, Mexico City; Instituto Nacional de Microbiologia, Buenos Aires: Instituto Nacional

de Salud, Bogota; University of Alexandria and NAMRU-3. Cairo, Egypt; University of Rio de Janeiro, Brazil; National
Institute of Hygiene, Hanoi, Vietham: AFRIMS. Bangkok, Thailand etc.

Publications:

More than 300 scientific papers (published and accepted papers and review articles) in
microbiology, immunology. infectious diseases. vaccinology and biotechnology.
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Since 1981 Professor of Medical Microbiology and Head of the Department of Medical Microbiology and

Curriculum vitae

Jan Roland HOLMGREN, M.D., Ph.D.

Immunology, Gothenburg University (GU), Sweden

Born on March 25, 1944 in Bords, Sweden.

Married to Professor Ann-Mari Svennerholm. 3 children.

EDUCATION/DEGREES

1965 Medical candidate (M.B.}, GU

1969 Doctor of Medicine (Science) (Ph.D.), GU

1970  Docent in medical microbiology and immunclogy, GU
1975  Medical Licentiate (legislation as physician/ M.D)

Current;

1981- to date

EMPLOYMENTS

of Medical Microbiology and Immunology. GU

Previous:
1966-69

1969-71

1971-74
1974-80

University assistant (instructor). Department of

Bacteriology. GU

Substitute positions as docent and assoc. professor,

Department of Bacteriology, GU

Researcher (Assist. Professor) Swedish-Medical Research Council

Senior researcher {Assoc Professor) in "Immunoiogy of infectious diseases"), Swedish
Medical Research Council

BOARD MEMBERSHIPS AND INSTITUTIONAL ACTIVITIES

Board of Directors

Current:

Knut and Alice Wallenberg Foundation 1995-
International Vaccine Institute (Seoul) 2000-
Nio Meter Liv — Stiftelsen for mag-tarmforskning 1997- ; Chairman 1997-99.

Companies:

- Got-A-Gene AB 1994-
- CanAg AB 1997-

Protessor of Medical Microbiology and Head/Chairman (Prefect) of the Department
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Previous:

International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR.B) 1979-1983

Swedish Agency for Research Cooperation with Developing Countries (SAREC), 1979-1988, 1994-96
Swedish International Development and Co-operation Agency's -Sida’s Research Board 1996-98
Swedish Medical Research Council, 1983-1989

World Health Organization’s Diarrhoeal Disease Control Programme, 1986-1991

Medical Faculty Board, Géteborg University, 1987-96

BioVist Biotechnology Foundation, Sweden 1988-1993

Astra Research Centre, India 1990-97

WHO's Global Vaccination Program (SAGE) 19%6-99

Company boards: Stena Diagnostics 1983-87 Syntello Vaccine Development AB (now Maxim
Pharmaceutical Inc.) 1987- 93 :

Other Boards efc.

Curreni:

Intemationa! Vaccine Institute (IVI), Seoul: Chairman Scientific Advisory Board, 1999- & DOMI
vaccine program 2000-

Boards of Swedish Functional Genomics Programs SWEGENE (Gdoteborg-Lund) and Consortium
North (Stockholm, Uppsala, Umed. Linkdping). 2000-

Company Scientific Advisory Boards : Active Biotech AB 1998- ; CanAg AB 2000-

Previous:

Study section board (prioritation committee) for Microbiology and Immunology, Swedish

Medical Research Council (SMRC/MFR) 1979-1989, Chairman 1983-1989

Various ad hoc study section boards of SMCR/MFR (Laboratory medicine, glyco-biology and protein
chemistry etc.) 1983 -94

Study section board for Health and Nutrition of Swedish Agency for Research Coopcration with
Developing Countries (SAREC), 1978- 1988; Chairman 1983-88

WHO's Steering Committee for Bacterial Enteric Infections, Diarrhoeal Disease Control Programme,
1980-1985

WHO's Steering Committee for Transdisease Vaccinology, 1988-96. Chairman 1993-96

Academic Advisory Board, Mexico's National Institutes of Public Health, 1990-96

WHO's Steering Committee for Enteric Vaccines 1991-96

Children’s Vaccine Initative’s Technical Task Force 1996-99

Various scientific advisory boards of pharmaceutical/biotech companies: e.g. Stena Diagnostics AB
1983-87; Baxter Diagnostics (USA) 1987-90; Applied Immune Sciences Inc. (USA) 1990-94 ;
MicroProbe Inc. (USA) 1994-96; EVAX (Germany) 1998-2000

Selected other appointments/offices

Scientific consultant to the Swedish National Bacteriological Laboratory, Stockhelm 1973-1993.

Member of International Scientific Review Meeting leading to the establishment of the International
Diarrhoeal Disease Centre, Bangladesh, 1978.

Founder of the Swedish Medical Research Council Planning Group for Infectious Diarrhoeal Diseases 1979.
Chatrman 1979-1981. Member 1979- to date.

Member of WHO Advisory Group on Diarrhoeal Diseases 1979- to date.

Member Swedish Molecular Biology Committee (KOMBI) 1984-1989.

Member of Selection Committee of [CDDR,B 1979-1983.

Member of ICDDR,B Director Search Committee 1979, [982,1985.

Chairman Swedish Medical Research Council Steering Committee for pertussis vaccine trials 1985-1992.
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Chairman Election Committee for Microbiology Section of Swedish Medical Association 1978-85.

Chairman Swedish Medical Research Council Group on AIDS research 1985-1989.

Member SAREC International Steering Group for "AIDS and Tropical Diseases Program" 1988- 95

Member of the Fernstrém Medical Prize Committee, University of Géteborg 1991-96

Chairman Naringslivsnamnden (Committee for [ndustriat Interactions) of the Medical Faculty, University of
Géteborg 1990-96.

Task Force Oral Microsphere Program, PCD-WHOQO, 1991-94.

Scientific Expert Committee on AIDS Vaccine Research, Swedish Technical Development Foundation
(NUTEK) 1993-95.

Member of Scientific Working Groups of various WHO Programs: Immunity and Vaccine Development 1980;
Invasive Diarrhoea Pathogens 1982; Drug Development and Management of Acute Diarrhoeas 1982; Cholera
1984; Basic Vaccinology 1987; Live Vectors 1989,

Member of selection jury for the 1985 Artois-Baillet Latour Health Prize 1985 (Belgium).

Special expert (sakkunnig) for positions ns:

Professor of Medical Microbiology, University of Link&ping 1983 (O Stendahl):
Professor of Bacteriology, University oi Lund 1986 (T Wadstram);
Swedish Medical Research Council. Special Research Positions in:
- Microbial Pathogenesis/[mmunolegy 1985 {C Svanborg-Edén);
- Regulation of the immune system 1986 (E-L Larsson),
- Molecular Immunoclogy 1988 (E Severinsson);
- HIV infections and AIDS 1989 (E-M Fenyd);
- Experimental rheumatology 1990 (R Holmdahi);
Autcimmunity 1991 (L Hammarstrém)
Professor and Head of Department of Microbiclogy (Virology),Oslo University 1989 (M Degré)
Professor of Medical Microbiology, Oslo University, 1991 (T Bergan)
Professor of Molecular Biology and Head of Molecular Biology Program, National Institutes of Public Health,
Helsinki. Finland. 1991 (Leena Peltola)
Professor of Microbiology. University of Uppsala 1994 (Akusjiirvi)
Professorships in:
Microbiology {Lund University) 1996 (Gunnar Lindahl);
- Immunology (Stockhotm Umiversity) 1998 (Marita Trove-Blomberg):
Molecular biotechnology (Roval Technical University. Stockholnt) 1998 (Stefan Stahl)

EDITORSHIP/ASSOC, EDITOR of SCIENTIFIC JOURNALS

Current:

Microbial Pathogenesis 1986-

Vaccine 1991-

Scandinavian Journal of Immunology 1995-

Clinical Microbiology and Infection 1996-

Journal of International Health, Nutrition and Population, 2000-

Previous.

Medical Biology 1974-1986

Current Microbiology 1979-1980

International Journal of Diarrhoeal Diseases 1983- .
Infection and Immunity 1992-97
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* & & & 9 o »

SCIENTIFIC HONOURS/AWARDS

The Royal Swedish Academy of Science Prize in Medicine for 1977 (Hilda and Alfred Erikssons pris)
The Anders Jahre Prize 1T in Medicine for 1982 (Norway)

The Swedish Medical Society Prize (Soderbergska Priset) for 1994

The Louis Jeantet Prize for Medicine for 1994 (Switzerland)

Elected member Royal Technical Science Academy (IVA) 1994.

Organizer or co-organizer of >20 international scientific conferences
Invited honorary speaker or keynote speaker at >30 international conferences
Invited speaker and/or chairman at >200 international conferences/symposia

Selected honarory lectures cic.

Key note speaker International Conference on Enteric Infections, Brugge 1981.

Quadrennial lecture International Congress of Gastroenterology, Stockholm 1982,

The Robert Koch Centennial Cholera Lecture, Berlin 1985,

Key-note speaker Nobel Conference on Vaccines and Drugs against Diarrhea Stockholm 1985,
Mcl.aughlin Visiting Professor Lecture, Galveston, Texas 1987.

The Sir Arthur Hurst Lecture to the British Seciety of Gastroenterology, 1989.

Prize Winner’s Award Lecture at the Swedish Medical Association’s Annual Meeting 1997

PUBLICATIONS
Editor of Books

Nobel Symposium "Cholera and related diarrheal disease", Karger 1980;

Nobel Conference "Acute enteric infections”, Eisevier 1981;

"Tumor marker antigens", Studentlitteratus/ Chartwell Bratt 1985.

Nobel Conference "Development of vaccines and drugs against diarrhea”. Studentlitieratur/ Chartwell
Bratt 1986.

Scientific papers

Author or co-author of near 500 scientific publications in microbiology, immunology. infectious diseases
and biotechnology

s (Ca 300 peer-reviewed original papers
o (Ca 180 reviews, book chapters etc.
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Appendix 1

_Time frame’ of different components of the study

Months SRR u “ :
Birth Cohort* Lfz a3 gsa s ez (e e (el jm|uw|is|w|i7bis{o]a]|2|22]23f2a 252627 28|290) 3083 |
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ETEC and ) K |
Cholera vaccine P2 (3 )4 s 67 |8 b9 qtofms2| 3| 4issiae| 1719|2020 22]23]24)25{2 (27| 28 129 | ; 3334|3536
study’ . S N A O

Dried and
Liquid cholera
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-- adults

I 2 3 4 S5 16 7 8 9 Icf 1y = e
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vaccine-- 6-17
‘months (1/4 dose)

1

1 2 3 |4 (e |7 |8 |9 Wi fizf*
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Combined ETE
& cholera vacci
- 18 mo. to 5 yrs.

C
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222232425 20| *

Combined ETEC
& cholera vaccine 2930|310 |3233]344 %
-- 6 mo. to 17 mo.

In vive m::_%u b2 [ 34 |5 (6 |7 (8 |9 jpic|laliafi3]w|[1s{we]|i7]|18]|19]2

=
(%]
N
L]

(2425227282930 |32]33134]35]36

. : ) t H . . NN . aH
Month P2 34 gs e fr |8 o e afnz]az|iaas| 6| 7| 18] 1920 20| 22|23 |i2a)| 25|26 27| 26 | 0| 0§ 3|32 |33 ]3¢ ] 35 36

i . H ‘|l N

"The time period for recruitment and completion of planned study in study subjects is shown. .

*The birth cohort, vaccine and in vivo study in patients will be carried out in parallel for the whole duration of the 3 years period of the study.

*The vaccine study will be carried out sequentially as shown above and afler completion of each phase report will be submitted 1o RRC/ERC before starting the
phase.
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Appendix 2
Sample size of study subjects

Total study subjects: =

Age group Vaccine Nog of Sample size based on 95% confidence
study interval and assumption:
subjects
Adults (18-45 years):
Combined ETEC + cholera
vaccine 70 | Assumption: 70%
(Lowest acceptable iimit:  58%)
Dried formulation of cholera 70 | Assumption: 70%
vaccine (Lowest acceptable limit:  58%a)
Liguid formulation of cholera 70 | Assumption: 70%
vaccine {(Lowest acceptable limit:  38%)
ETEC vaccine 44
Children (18 months- ETEC vaccine 44 | Assumption: 20%
5 years): {Lowest acceptable limit:  8§0%)
Cholera vaccine 69 | Assumption: 71%
{Lowest acceptable limit: 59%)
Combined ETEC + cholera 69 | Assumption: 71%
- vaccine {Lowest acceptable tunit:  39%)
Children(d6-] 7 Cholera vaccine 70 | Assumption: 70%
months):™ (Lowest acceplable himi:  38%)
Combined ETEC (1/4 dose)+ 70 | Assumption: 0%
cholera vaccine {Lowest acceptable limit:  58%)
ETEC vaccine with  different 225 | Assumption: 90%
buffer formulations {Lowest acceptable limit:  80%)
Infant (from O month) ETEC cohort study 220 | Assumption : 25%
{Lowest acceptable limit): 20%
Patients Novel antigens in Assumption : . 90%
{Children.and adults) ETEC 44 | (Lowest acceptable limit): §0%
1065
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Appendix 3

Study plan in the birth cohort

|
| SCHEME FOR STUDY ENROLLMENT AND SAMPLE COLLECTION I |

Screening of pregnant women
(18-45 years of age)

v

Registration of pregnant \
mothers ~ 400

v

|

ENROLLED 220 SUBJECTS ‘
Children: 0-1 month of age
|

‘ v

220 SUBJECTS
{cord blood collection)

v

STOOL

Every month for 2 years and
during each episode of
diarrhoea

FINGER PRICK BLOOD AND
CLINICAL EVALUATION

Every 4 months for 2 years.

‘

Dummy forms 12a-c have been attached with the project. These will be pre-tested prior to use for
the study.

L]



Appendix 4
Birth Cohort Study

. |
pho |
|
|
R[S |
‘-Mc_)nth 112
o

R, indicates registration and enrollment of pregnant women,
S, indicates start of the enrollment sample collection and C, the completion
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Appendix- §
Collection of stool and blood samples from the children in the birth cohort

b}

Sample Number Sampie collection Volume/amount to be
days collected

Cord blood 220 At delivery 5 ml

Finger prick 220x 6=1320 4 monthly 0.5 ml

Stool for microbiology | 220x24=5280 Monthly Stool 5 gm

(monthly* and immunology*

(4 monthly)

| Diarrheal stools** [ 4x220x2=1760 | At diarrheal episode | Stool- S gm

*Stool samples that will be collected at intervals of 4 months, at the same time point that blood wiil be
collected will only be used for immunological assays. That is every 4" stool will be used for
microbiological as well as immunological assavs. **Based on an incidence of 4 episodes of diarrhoea per
child per year.
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Appendix- 6

Plans for collection of stool and blood for the Project

Al

Study group

Number

Sample collection
days

Samples to be collected

Adult ETEC and cholera 254 | Day 0, day 7, Blood- 5 ml

vaccinees day 21 Stool- about 5gm

(18-45 years)

Children- ETEC and cholera 182 | Day 0, day 7, Blood- 3 ml

vaccinees day 21 Stool- aboui 5 gm

(18 months to 5 vears)

Children. ETEC and choiera 140 | Day 0. day 7. Blood- 1.5 mi

vaccinees day 21 Stool- about 5 gm

(6 months to 17 months)

Children, ETEC vaccinees for 225 1 Day 0, day 7. Blood- 1.5 ml

optimization of buffer day 21 Stool- about 5 gm

(6 months to 17 months)

Children and adults 44 | Acute stage-day 2, | Blood- 1.5 ml for children up 18
{6 months to 45 vears)-patients day 7, day 21 months, 3.0 ml for 18 mo. to 5 vyrs.
with ETEC And 5.0 ml for adults

For study of in vivo expressed Stool- about 5 gm* at acute stage at
antigens convalescence

Birth Cohort 220 | From i-2 weeks of | Blood- 5 ml (cord blood)

{0 to 2 years)

age to up to Z years
of age.

Stool- monthly

and diarrheal
Blood- 4 monthly

Blood- 0.5 ml (finger prick blood)
Stool- about 5 gm

*Stool from the patients at the acute stage to be used for isolation of ETEC and for in vivo bacteria and

for the antibody assays.
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Detailed Budget for Sida-SAREC proposal- Fqadri, ICDDR,B-Part I-ETEC studies

Persennel Position Rate Effort % Salary 1st Year 2nd Year 3rd Year TOTAL
Uss SEK US$ SEK Uss SEK Us$ SEK
FQadri Sen.Scient 9747 5% P5 5,848 60,351 6,140 63,369 5,447 66,537 18,436 180,258
T.Ahmed Medical Officer 625 50% NOA 3,909 40,341 4,104 42,358 4,310 44 476 12,323 127,175
Y. ABegum Sen.ScienOff 625 30% NOA 2,346 24211 2,463 25,421 2,586 26,692 7,396 76,324
Res.Officer x1 333 100% GS5 3,996 41,239 4,198 43,301 4,406 45 466 12,597 130,005
Sen.Lab.AttendX1 179 100% GS2 2,148 22,167 2,255 23,276 2,368 24,440 6,772 69,883
Field Res AssisX2 179 100% GS2 4,296 44335 4511 46,551 4736 48,879 13,543 139,765
Health Workerx2 67 100% 1608 16,585 1,688 17,424 1,773 18,296 5,069 52,314
sub total 24,151 249,238 25,369 261,700 26,626 274,785 76,136 785,724
Local travel 1,500 15,480 1,200 12,384 1,500 15,480 4,200 46,440
International 1,500 15,480 1,700 17,544 3,000 30,960 6,200 63,984
sub total 3,000 30,960 2,900 29,928 4,500 46,440 10,400 107,328
Supplies and materials
Immunoreagents, plastics, 8,000 82,560 8,000 82,560 6,500 67,080 22,500 232,200
Supplies from Goteborg for ICDDR,B 8,000 82,560 8,000 82,560 6,500 67,080 22,500 232,200
Medical supplies 2000 20,640 2000 20,640 3000 30,960 18,000 72,240
Food charges etc for volunteers 2000 20,640 2000 20,640 2000 20,640 12,000 61,920
Subtotal 20,600 206,400 20,000 206,400 18,000 185,760 58,000 598,560
Qther contractual services 1000 10,320 2000 20,640 1000 10,320 4000 41,280
Repair/maintainence 3000 30,960 6000 61,920 6000 61,920 15000 154,800

Rent,comm,field office, utilities
electricity, publication

staff dev, trainingfworkshop Total
printing, publication




Interdepartmental charges P te

{Computer, Pathol tests, microbiological test, 5,000 51,600 6,000 61,920 5,000 51,600
biochimistry test, X-ray, biochimistry and

nutrition, transport, xerox, mimeographs, etc)

Capital Equipment parts etc 1000 10,320 2000 20,640 2000 20,640
TOTAL DIRECT COST 57,151 589,798 64,269 663,148 63,126 651465
INDIRECT COST (25%) 14,288 147450 16,085 165787 15782 162,866

TOTAL PROJECT COST(ICDDRB) Total 3 years 71,439 737,248 80,323 828,935 78,908 814,332

Detailed Budget for Sida-SAREC proposal- A-M Svennerholm- Goteborg University Part I-ETEC studies

1st Year 2nd Year 3rd Year

Perscnnel  Position Effort % Salary  USH SEK Uss SEK Uss SEK

Technician 25% 9,000 92,880 9,000 92,880 9,000 92,880
CONSUMABLES
Mol. Biological reagents,immunoreagents, 12,000 123,840 12,000 123,840  11.000 113,520
antibodies, tissue cult materials,
plastics etc,
Direct Cost 21,000 216,720 21,000 216,720 20,000 206,400
Indirect Cost (30%) 6,300 65,016 6,300 65,016 6,000 61,920
TOTAL BUDGET { part 1 Goteborg) = 27,300 281,736 27,300 281,736 26,000 268,320

Please note, the funds below from the ICDDR,B consumable component will be kept
in Goteborg for purchasing reagents for ICDDR,B

8000 82,560 8,000 82,560 6,500 67,080

16,000

5000
184,536

46,134
230,670

TOTAL

US$
27,000

35,000

62,000

18,600
80,600

22,500

165,120

51,600
1,804 412

476,103
2,380,515

SEK
278,640

361,200
639,840

191,952
831,792

232,200



Total funds needed for study for ICDDR,B and Goteborg University (ETEC studies-Partl)

Total funds needed for study for ICDDR,B and Goteborg University (ETEC studies-Partl)

15t Year 2nd Year 3rd Year TOTAL
Uss SEK US3 SEK Uss SEK UsS$ SEK
ICDDR,B 71,439 737,248 80,323 828,935 78,908 814,332 230,670 2,380,515

Goteborg University 27,300 281,736 27,300 281,736 26,000 268,320 80,600 831,792

Total Sida-SAREC 98,739 1,018,984 107,623 1,110,671 104,908 1,082,652 311,270 3,212,307

{Please note, the funds below are inciuded in the budget above in the ICDDR,B component for purchasing reagents for ICDDR,B
8,000 82,560 8,000 82,560 6,500 67,080 22,500 232,200




Budget-Sida-SAREC proposal-Fqgadri PI, ICDDR,B-Part || ETEC and cholera vaccine study
2nd Year

Personnel FPosition Rate Effort % Salary

FQadri Sen . Scient 9747 5% P5

T.Ahmed Medical Officer 625 50% NOA

Y. A Begur Sen.ScienOff 625  20% NOA
Res Officer x1 333 100% GS5
Sen.Lab Attend: 179  100% GS2
Field Res Assis; 179  100% GS2
Health WorkerX 67 100%

sub total

Local travel
International
sub total

Supplies and materials
Immunareagents plastics,

Supplies and materials to be bought at Goteborg
for ICDDR B

Medical supplies

Food charges etc for volunteers
Subtotal

Other contractual services
Repair/maintainence

Rent comm field office, utilities
electricity, publication

staff dev, training/workshop Total
printing, publicatian

15t Year

Uss
5,848
3,909
1.564
3,996
2,148
4,296

1608

23,369

1,300
2,000
3,300

7.500
7,500
2,000
2,000

19,000
1,000

4,000

SEK
60,351
40,341
16,140
41,239
22,167
44,335
16,595

241,168

13,416
20,640
34,056

77,400
77,400
20,640
20,640

196,080
10,320

41,280

USs$
6,140
4,104
1,642
4,196
2,255
4,511
1,688

24,537

1,400
2,200
3,600

8,000
8,000
2,000
2,000

20,000
2,000

6,000

SEK
63,369
42,358
16,948
43,301
23,276
46,551
17,424

253,226

14,448
22,704
37,152

82,560
82,560
20,640
20.640

206,400
20,640

61,920

3rd Year

uss
6,447
4,310
1,724
4,406
2,368
4,736
1,773

25,764

2,000
3,500
5,500

6,500
6,500
3,000
2,000

18,000
1,000

6,000

SEK

66,537
44,476
17,795
45,466
24,440
48,879
18,296

265,888

20,640
36,120
56,760

67,080
67,080
30,960
20,640

185,760
10,320

61,920

TOTAL

UsS$
18,436
12,323

4,931
12,597
6,772
13,543
5,069

73,671

4,700
7,700
12,400

22,000
22,000
18,000
12,000
57,000

4,000

16,000

SEK
180,258
127,175

50,883
130,005

69,883

138,765
52.314

760,282

48,504
79,464
127,968

227,040

227,040
72,240
61,920

588,240
41,280

165,120



Interdepartmental charges

(Computer, Pathol tests, microbiological test, 5,000 51,600 6,000 61,920 5,000 51,600 16,000 165,120
biochimistry test, X-ray, biochimistry and

nutrition, transport, xerox, mimeographs, etc)

Capital Equipment parts elc 1000 10,320 2000 20,640 2000 20,640 5000 51,600
DIRECT COSTS 56,669 584,824 64,137 661,898 63,264 652,888 184,071 1,899,610
indirect Cost {25%) 14,167 146,206 16,034 165,475 15,816 163,222 46,018 474,903
TOTAL PROJECT COST (Part ll} ICDDR,B 70,836 731,030 80,172 827,373 79,680 816,110 230,088 2,374,513

Budget-Sida-SAREC- A-M Svennerholm,Goteborg UniversityPart ll-Cholera and ETEC vaccine studies

1st Year 2nd Year 3rd Year TOTAL
Uss SEK UsS SEK Uss SEK USs SEK
Perscnnel Position Rate Effort % Salary
Technician 25% 9,000 92,880 9,000 92,880 9,000 92,880 27,000 278,640
CONSUMABLES l
Mol. Biological reagents,immunoreagents, 12,000 123,840 11,000 113,520 10,000 103,200 33,000 340,560 |
antibodies, tissue cult materials,
plastics etc for Goteborg
Direct Cost 21,000 216,720 20,000 206,400 19,000 196,080 60,000 619,200
Indirect Cost {30%) 6,300 65,016 6,000 61,920 5,700 58,824 18,000 185,760
Total Project Cost (part Il Goteborg) 27,300 281,736 26,000 268,320 24,700 254,904 78,000 804,960

Please note, that the funds below for the ICDDR,B consumable component will be kept in Goteborg for purchasing reagents for ICDDI

7500 77,400 8000 82,560 6500 67,080 237,360 227,040




Sida-SAREC ICDDR,B and Goteborg University (Cholera and ETEC-Partll)

ICDDR,B
Goteborg University

Total Sida-SAREC

1st Year 2nd Year
USS SEK US$ SEK

70,836 731,030 80,172 827373
27.300 281,736 26,000 268,320

98,136 1,012,766 106,172 1,095,693

3rd Year TOTAL
Uss SEK USs SEK

79,080 816,110 230,088 2,374,513
24,700 254,904 78,000 804,960

103,780 1,071,014 308,088 3,179,473

-



Detailed Budget ETEC and Cholera vaccine studies proposal - Fqadri, ICDDR,B-
additional supporting budget for Part | and Partll (other sources)
Personnel  Position Rate Effort % 1st Year 2nd Year 3rd Year Total
US$ uss US$ uss
FQadri Sen.Scient 9747 5% 5,848 6,140 6,447 18,436
A.Siddiqgue  Sen.Scient 8174 5% 4,908 5150 5,407 15,465 1
K.Z Hasan Asso. Scientist 1423 20% 3,416 3,586 3,766 10,768
M.A.Salam  Chief Physician 1730 2% 415 436 458 1,309
K. Zaman Asso. Scientist 1439 5% 863 906 351 2,720
ASG Farugue Scientist 1801 2% 432 454 477 1,363
Medical Officer 659 100% 7,908 8,303 8,719 24,930
Data Man. Off. 333 100% 3,596 4,196 4,408 12,597 .
Res. Officer x1 333 100% 3,996 4,196 4,406 12,597
Sen.kLab AttendX 1 214 100% 2,568 2696 2,831 8,096
Sen. Field Res Asst.X2 214 100% 5,136 5,393 - 5,662 16,191
Field Res Asst. X1 179 100% 2,148 2,255 2,368 6,772
Health Workerx4 67 100% 3,216 3,377 3,546 10,138
Study nurseXx1 179 100% 2,148 2,255 2,368 6,772
Subtotal 46,998 49,344 51,812 148,154
Local travel 7 1,000 1,000 1,000 3,000
International 3,000 3,000 3,000 9,000
Subtotal 4,000 4,000 4,000 12,000
Supplies and materials
Immunoreagents, plastics, 10,000 8,000 7,000 25,000
Medical supplies 4,000 4,000 4000 12,000
Food charges elc for volunteers 2000 2000 2000 6,000
Subtotal 16,000 14,000 13,000 43,000
Other contractual services 1000 1000 1000 3000




Repair/maintainence
Rent,comm field office, utilities
electricity, publication

staff dev, training/workshop
printing, publication

interdepartmental charges

(Computer, Pathol tests, microbiological test,
biochimistry test, X-ray, biochimistry and
nutrition, transport, Xerox, mimeographs, etc)

Capital Equipment(computer, printers and parts etc)

TOTAL DIRECT COST

INDIRECT COST (25%)
TOTAL PROJECT COST(ICDDRB) Total 3 years

5000

3,000

5000
80,998

20,250
101,248

5000

3,000

5000
81,344

20,336
101,680

5000

3,000

5000
82812

20,703
103,515

15000

9,000

15000
245,154

61,289
306,443
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Appendix 7a
INTERNATIONAL CENTRE FOR DIARRHOEAL DISEASE RESEARCH, BANGLADESH
Studies to evaluate vaccines against watery diarrhoea suitable for use in Bangladesh
CONSENT FORM (ADULT)
. . IMMUNIZATION AND COLLECTION OF BLOOD AND STOOL
Camp ID#/Subject D #:|__ | |/[__I|__|__|_ |Subject Name: | |

Diarrhoeal diseases are major health problem, and germs called ¥ibrio cholerae and enterotoxigenic Escherichia
coli (ETEC) are responsible for many cases of diarrthoea among children and adults in Bangladesh. Like some
other diseases, it may be possible to prevent some of the diarrhoeal diseases including those caused by Vibrio
cholerae and ETEC using effective vaccines.

We are conducting a study in your community to assess how healthy adults (18-45 years of age) respond to one of
the following vaccines listed below:

1. Liguid formulation of cholera vaccine 2. Dried formulation of cholera vaccine
3. ETEC vaccine 4. ETEC/cholera combined vaccine

The vaccines to be used in this study have been tested in adults and children, and have been found to be safe.
Studies carried out in Sweden and Egypt in adults found the ETEC vaccine to be safe during the 3-day observation
period. An oral vaccine to prevent cholera has been previously tested in various countries of the world including
Bangiadesh and found safe.

We request you to participate in this study. For the purpose of this study, we would ask you to drink this vaccine
twice, fourteen days apart. To determine the response to the vaccines, we will draw 5.0 ml (about one teaspoonful)
of blood from a vein on your forearm, and collect small sample of your stool (5 grams) at the beginning of the
study, and 7 and 21 days later. Other than momentary pain due to needle prick, a very small chance of bruising at
the site of insertion of the needles, and rare chance of infection collection of this amount of blood will not cause
any harm to you. To minimize the chance of infection, we will take aseptic precautions and use disposable, sterile
syringe and needles for drawing blood.

You may not directly benefit from participating in this study; however, results of this study will improve our
knowledge about these vaccines and may thus benefit the society. We will be happy to answer to your questions
related to the vaccine and the study, and also to provide you with the results as and when they become available.
We will carefully observe occurrence of any untoward reaction of the vaccine, and will provide best possible
treatment at no cost to you. We will support your travel cost to attend this field office, compensate for your wage
loss, if any.

You are free to accept or reject our proposal to enroll you in this study; and you may also withdraw yourself from
the study at any time. If you agree to our proposal of enrolling you in this study, please indicate that by putting
your signature or your left thumb impression at the specified space below.

Thank vou for your cooperation.

Signature/LTI of the subject Signature of the investigator

Date: Date:

Signature of witness

Date:
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R : . — . Vaccine: children
- Principal Investigator: Last, first, middle Qadri Firdausi 18 months to 5 years of age)

Appendix 7b
INTERNATIONAL CENTRE FOR DIARRHOEAL DISEASE RESEARCH, BANGLADESH
Studies to evaluate vaccines against watery diarrhoea suitable tfor use in Bangladesh
CONSENT FORM (CHILDREN)
IMMUNIZATION AND COLLECTION OF BLOOD AND STOOL

Camp ID#/Subject IDA: || |/| 1 | | |Subject Name: | !

Diarrhoeal diseases are major health problem, and germs called Vibrio cholerae and enterotoxigenic Escherichia
coli (ETEC) are responsible for many cases of diarrhoea among children and adults in Bangladesh. Like some
other diseases. it may be possible to prevent some of the diarrhoeal diseases inctuding those caused by Vibrio
cholerce and ETEC by using effective vaccines.

We are conducting a study at this community to observe how healthy children (5 years to 18 months of age)
respond to the oral administration of killed V. cholerae and inactivated ETEC vaccine administered either alone or
in combination. Children participating in the study would be required to drink one of the following vaccines:

1. Cholera vaccine 2. ETEC vaccine 3. Combined ETEC and cholera
vaccine

The vaccines to be used in this study have been tested in adults and children, and have been found to be safe.
Studies carried out in Sweden and Egypt have found the ETEC vaccine to be safe. and adverse events were noted
in only about 2-6% of the recipients, which include nausea, mild abdominal cramps. and 1-2 loose stools per day
during the 3-day observation period. An oral vaccine to prevent chalera has been previously tested in various
countries of the world including Bangladesh, and was found safe.

We request your permission to enroll your child in this study. For the purpase of this study, we would ask your
child to drink one of the above-mentioned vaccines twice, fourteen davs apart. To determine the response to the
vaccines. we will draw 3.0 ml (about half teaspoonful, from children 18 months to 5 vears of age) of blood from a
vein in her/his forearm and also a small sample of her/his stool (about 3 grams) at the beginning of the study. and 7
and 21 days later. Other than momentary pain due to needle stick, a very small chance of bruising at the site of
insertion of the needles, and rare chance of infections drawing of such amount of blood will not cause any other
harm to your child. To minimize the chance of infection, we will take aseptic precautions and use disposable,
sterile syringe and needles for drawing blood.

Your chifd may not directly benefit from participating in the study; however, results of this study will improve our
knowledge about these vaccines and may thus benefit the society. We will be happy to answer to your questions
related to the vaccine and the study, and also to provide you with the results as and when they become available.
We will carefully observe occurrence of any untoward effect of the vaccine. and will provide best possible
treatment ai no cost to your child in the event any such events. We will support your travel cost to attend this field
office, and will also compensate for vour wage loss, if any.

You are free to accept or reject our proposal to enrol} your child in this study. and you would also be able to
withdraw your child from the study at any time. If you agree to our proposal of enrolling child in our study, please
indicate that by putting your signature or your left thumb impression at the specified space below.

Thank vou for your cooperation.

Signature/LTI of the guardian Signature of the investigator

Date: Date:

Signature of witness
Date:
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NN Vaccine: children
* Principal Investigator: Last, first, middle _Qadri Firdausi 1/4 dose ETEC vaccme, change in
buffer

Appendix 7c
INTERNATIONAL CENTRE FOR DIARRHOEAL DISEASE RESEARCH, BANGLADESH
Studies to evaluate vaccines against watery diarrhoea suitable for use in Bangladesh
CONSENT FORM (CHILDREN, 6-17 month of age)
IMMUNIZATION AND COLLECTION OF BLOOD AND STOOL

Camp ID #/8ubject ID#:|__ | [/|__| | | __|Subject Name: | f

Diarrhoeal diseases are major health problem, and germs called Vibrio cholerae and enterotoxigenic Escherichia
coli (ETEC) are responsible for many cases of diarrhoea among children and adults in Bangladesh. Like some
other diseases, it may be possible to prevent some of the diarrhoeal dlseases caused by Vibrio cholerae and ETEC
by using effective vaccines.

We are conducting a study in your community to observe how healthy children aged 6 to 17 months respond to oral
inactivated ETEC vaccine. The vaccine to be used in this study has been tested in adults and children in
Bangladesh and in other countries.

Studies carried out in Sweden and Egypt have observed the ETEC vaccine to be safe, and untoward events were
noted only in 2-6% of the recipients, which include nausea, mild abdominal cramps. and 1-2 loose stools per day
during the 3-day observation period. We have recently completed a study using the same ETEC vaccine in children
6 months to 17 months of age in Bangladesh, and observed higher rates of vomiting. We then used 1/4™ dose of the
vaccine in same age group of children and found that to be safe in about 170 children that have been studied.

We would now like to change the buffer solution in which we will mix the vaccine in order to determine the best
formulation of the vaccine.

We request your permission to enroll your child in our study. For the purpose of this study, we would ask your
child to drink either the % dose of the ETEC vaccine formulated in different buffers, fourteen days apart. To
determine the response to the vaccines, we will draw 1.5 ml (about 174" of a teaspoonful) from a vein of your
child’s forearm and a sample of stool (5 grams) at the beginning of the study, and 7 and 21 days later. Qther than
momentary pain due to needle stick, a very small chance of bruising at the site of insertion of the needles and rare
chance of infection. drawing of such amount of blood wili not cause any other harm your child. Te minimize the
chance of infection. we will take aseptic precautions and use disposable, sterile syringe and need'es for drawing
blood.

Your child may not directly benefit from participating in the study; however, results of this study will improve our
knowledge about the vaccine and may thus benefit the society. We will be happy tc answer to your questions
related to the vaccine and the study. and also to provide you with the results as and when they become available.
We will carefully observe occurrence of untoward effects of the vaccine, and provide best possible treatment at no
cost to your child in the event of such events. We will support your travel cost to attend this field office, and will
also compensate for your wage ioss, if any.

You are free to accept or reject our proposal to enroll your child in this study, and you would also be able to
withdraw your child from the study at any time. If you agree to our proposal of enrolling vour chiid in this study,
please indicate that by putting your signature or the impression of your left thumb at the specified space below.

Thank you for your cooperation.

Signature/LTI of the guardian Signature of the investigator

Date: Date;

Signature of witness

Date:
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- Principal Investigator: Last, first, middte _Qadri Firdausi

Vaccine: children
6-17 month,
Combined vaccine

Appendix 7d
INTERNATIONAL CENTRE FOR DIARRHOEAL DISEASE RESEARCH, BANGLADESH
Studies to evaluate vaccines against watery diarrhoea suitable for use in Bangladesh
CONSENT FORM (CHILDREN 6-17 months of age)
IMMUNIZATION AND COLLECTION OF BLOOD AND $TOOL

Camp ID #/Subject ID#:§ | !/|__ ! | | |Subject Name: | |

Diarrhoeal diseases are major health problem, and germs called Vibrio cholerae and enterotoxigenic Escherichia
coli (ETEC) are responsible for many cases of diarrhoea among children and adults in Bangladesh. Like some
other diseases, it may be possible to prevent some of the diarrhoeai diseases including Vibrio cholerae and ETEC
diarrhoea by using effective vaccines.

We are conducting a study in your community to observe how healthy children aged 6 months to 17 months
respond to a oral killed cholera vaccine and an inactivated ETEC vaccine administered when administered
separately and together. The vaccines to be used in this study have been tested in adults and children, and have
been found to be safe.

Studies carried out in Sweden and Egypt have found the ETEC vaccine to be safe, and adverse events were noted
in 2-6% of the recipients, which include nausea, mild abdominal cramps, and 1-2 loose stools per day during the 3-
day observation period. We have recently completed a study on ETEC vaccine in children 6 months to 36 months
of age in Bangladesh, and found vomiting to be a problem. We thought that use of a higher dose was perhaps
responsible for vomiting, and thus in a subsequent study we administered this vaccine in 1/4" dose and found that
to be safe in this age group of children. An oral cholera vaccine has been tested in various countries of the world
including Bangladesh and found safe. We would like to test a combined vaccine containing the 1/4™ dose of the
ETEC vaccine and one dose of the cholera vaccine'in children aged 6 months to 17 months.

We request your permission to enroll your child in our study. For the purpose of this study. we would ask you child
to drink this vaccine twice, fourteen days apart. To determine the response to the vaccine. 1.5 ml (about % th
teaspoonful) of blood from a vein of your child’s forearm and collect stool samples (5 grams) at the beginning of
the study, and 7 and 21 days later. Other than momentary pain due to needle stick, a very small chance of bruising
at the site of insertion of the needles, and rare chance of infection drawing of this amount of blood will not cause
any other harm to your child. To minimize the chance of infection, we will take aseptic precautions and use
disposable, sterile syringe and needles for drawing blood.

Your child may not directly benefit from participating in this study; however, results of this study will improve our
knowledge about these vaccines and may thus benefit the society. We will be happy to answer to vour questions
related to the vaccine and the study, and also to provide you with the results as and when they become available.
We carefully monitor occurrence of any untoward effects of the vaccines, and provide best possible treatment at no
cost to your child if any such events occur to your child. We will support your travel cost to attend this field office,
and will also compensate for your wage loss, if any.

You are free to accept or reject our proposal to enroll your child in this study, and vou would also be able to
withdraw your child from the study at any time. If you agree to our proposal of enrollment in this study, please
indicate that by putting your signature or the impression of your left thumb at the specified space below.

Thank you for your cooperation.

Signature/LTI of the guardian Signature of the investigator

Date: Date:

Signature of witness
Date:
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Principal Investigator: Last, first, middle _Qadri Firdausi Novel antigen: adults

18-45 years of age

Appendix 8a
INTERNATIONAL CENTRE FOR DIARRHOEAL DISEASE RESEARCH, BANGLADESH
Studies to evaluate vaccines against watery diarrhoea suitable for use in Bangladesh
CONSENT FORM (ADULTs)
COLLECTION OF BLOOD AND STOOL SAMPLES
Camp ID #/SubjectID #:|___ | {/|__|_ || | Subject Name: | |

You are suffering from a diarrhoeal disease very much like cholera but is caused by a germ named enterotoxigenic
Escherichia coli (ETEC). ETEC diarrhoea is an important health problem in Bangladesh. We are conducting a
study at this hospital to observe natural response of the human body to ETEC diarrhoea. We request your
participation in this study.

Other than a closer observation and the usual good care and treatment provided by this hospital, you will not
receive any other benefit through participation in this study. If you agree to enroll in our study the following will
be done:

We will keep you admitted until completion of the study procedures or longer if required for your treatment. We
will ask you questions related to illness, perform your thorough physical examination at enrollment to the study
and at least once daily, and record and use the information for this study.

To determine your response to this infection, for special test of this study we will draw 5.0 ml (about one teaspoon)
of blood from a vein of your forearm at the beginning of the study, and 5 and 19 days later, and will also collect
stool samples (5 grams) three times- at the same study days. Other than momentary pain and a very small chance of
bruising at the site of insertion of the needles, drawing of such amount of blood will not cause any harm to you. To
minimize the chance of infection, we will take aseptic precautions and use disposable, sterile syringe and needles
for drawing blood.

There will be no direct benefit to you as a result of participation in this study, however, results of this study will
improve our knowledge about these infections and thus benefit the society.

All information obtained from you will be stored in a secure place, and none other than the investigators of this
study and the Ethical Review Committee of this Centre would have access to such information. Your name and
identity will not be used at the time of analysis of data or in publishing the results of this study. We would be
happy to answer your questions related to illness and our study, and to provide you with the resuits of your
laboratory tests as and when they become available; however, we would like to inform you that results of some of
the tests would become available only at the end of this study. You are the only one to decide for or against
participation of you in our study, and you would also be able to withdraw your consent at any time during the
study. You would receive the usual good treatment of this hospital if you do not enroll yourself in this study, and
also if you withdraw your consent during the study.

You are free to accept or reject our proposal to enroll in this study; even after enrollment you will be able to

withdraw yourself from the study at any time. If you agree to our proposal of enrollment in this study, please
indicate that by putting your signature or the impression of your left thumb at the specified space below.

Thank you for your cooperation.

Signature/LT1 of the subject Signature of the investigator

Date: Date:

Signature of witness

Date:

30
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. Principal Investigator: Last, first, middle _Qadri Firdausi : Novel antigen : children

6- 17 years

Appendix 8b
INTERNATIONAL CENTRE FOR DIARRHOEAL DISEASE RESEARCH, BANGLADESH
Studies to evaluate vaccines against watery diarrhoea suitable for use in Bangladesh
CONSENT FORM (CHILDREN, 6-17 years of age)
COLLECTION OF BLOOD AND STOOL SAMPLES
Camp ID #/Subject ID#:|__ | |/ [ | | ! Subject Name: | [

Your child is suffering from a diarrhoeal very much like cholera but is caused by a different germ named
enterotoxigenic Escherichia coli (ETEC). ETEC diarrhoea is an important health problem of children in
Bangladesh. We are conducting a study at this hospital to observe thé natural response of human body to ETEC
diarrhoea, we request you to allow your child to take part in this study and also for your chiid to agree to
participate.

Other than the mare closer observation and the vsual good care and treatment provided by this hospital, your child
would not recerve any other benefit through participation in this study. If you allow us to enroll vour child in our
study the followings will be done:

We will keep her/him admitted until completion of the study procedures at the initial stage of the disease or longer
if required for herrhis treatment. We will ask you questions related to illness of vour child, perform herthis
thorough physical examination at enrollment to the study and record and use the information for this study.

To determine your child’s response to this infection, as to carry out the special test of this study we will draw 3.0
mt (about half of a teaspoonful) from a vein of your child’s forearm at the beginning of the study, and 5 and 19
days later, and will also cotlect stool samples (about 5 grams) on these days. Other than momentary pain and a very
small chance of bruising at the site of insertion of the needles, drawing of such amount of blood will not cause any
harm to you or your child. To minimize the chance of infection, we will take aseptic precautions and use
disposable, sterile syringe and needles for drawing blood.

There will be no direct benefit to your child as a result of participation in this study, however. results of this study
will improve our knowledge about these infections and thus benefit the society.

All information obtained from your child will be stored in a secure place, and none other than the investigators of
this study and the Ethical Review Committee of this Centre would have access to such information. The name and
identity of your child will not be used at the time of analysis of data or in publishing the results of this study. We
would be happy to answer your or your child’s questions related to illness and our study, and to provide you with
the results of her/his laboratory tests as and when they become available; however, we would like to inform you
that results of some of the tests would become available only at the end of this study. You and your child are the
only ones to decide for or against participation in our study, and would also be able to withdraw the consent at any
time during the study. Your child would receive the usual goad treatment of this haspital if you do not enroll your
child in this study, and also if the consent is withdrawn during the study.

You and your child are free to accept or reject our proposal to enroll into this study; even after enrollment will be
able to withdraw from the study at any time. If you and your child agree to our proposal of enrollment in this
study, please indicate that by putting your signature or the impression of your left thumb at the specified space
below.

Thank you for your cooperation.

Signature/LT1 of the guardian Signature of the investigator

Date: Date:

Signature of witness

Date:
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- Principal Investigator: Last, first, middle _Qadri Firdausi Novel antigen: children

6 months- 3 years

Appendix 8c
INTERNATIONAL CENTRE FOR DIARRHOEAL DISEASE RESEARCH, BANGLADESH
Studies to evaluate vaccines against watery diarrhoea suitable for use in Bangladesh
CONSENT FORM (CHILDREM)
COLLECTION OF BLOOD AND STOOL SAMPLES

Camp ID #/SubjectID#:|__ | |/!_ | |__ | |Subject Name: | |

Your child is suffering from a diarrhoeal very much like cholera but is caused by a different germ named
enterotoxigenic Escherichia coli (ETEC). ETEC diarrhoea is an important health problem of children in
Bangladesh. We are conducting a study at this hospital to observe natural response of human body to ETEC
diarrhoea, we request you to allow your child to participate in this study. _
Other than the more closer observation and the usual good care and treatment provided by this hospital, your child
would not receive any other benefit through participation in this study. If you allow us to enroli your child in our
study the followings will be done:

We will keep her/him admitted until completion of the study procedures at the initial stage of the disease or longer
if required for her/his treatment. We will ask you questions related to illness of your child, perform her/his
thorough physical examination at enrollment to the study and record and use the information for this study.

To determine your child’s response to this infection, as to carry out the special test of this study we will draw 3.0
ml (about half of a teaspoonful, for those aged 18 months to 5 years) or 1.5 ml of blood (about one fourth of a
teaspoonful, those 6-17 months of age) from a vein of your child’s forearm at the beginning of the study, and 5 and
19 days later, and will also collect stool samples {about 5 grams) on these days. Other than mementary pain and a
very small chance of bruising at the site of insertion of the needles, drawing of such amount of blood will not cause
any harm to you or your child. To minimize the chance of infection, we will take aseptic precautions and use
disposable, sterile syringe and needles for drawing blood.

There will be no direct benefit io your child as a result of participation in this study, however, results of this study
will improve our knowledge about these infections and thus benefit the society.

All information obtained from your child will be stored in a secure place, and none other than the investigators of
this study and the Ethical Review Committee of this Centre would have access to such information. The name and
identity of your child will not be used at the time of analysis of data or in publishing the results of this study. We
would be happy to answer vour questions related to illness of your child and our study, and to provide you with the
results of her/his laboratory tests as and when they become available; however, we would like to inform you that
resuits of some of the tests would become available only at the end of this study. You are the only one to decide for
or against participation of your child in our study, and you would also be ablie to withdraw vour consent at any time
during the study. Your child would receive the usual good treatment of this hospital if you do not enroil your child
in this study, and also if you withdraw your consent during the study.

You are free to accept or reject our proposal to enroll your child in this study; even after enrollment you will be

able to withdraw your child from the study at any time. If you agree to our proposal of enrollment in this study,
please indicate that by putting your signature or the impression of your left thumb at the specified space below.

Thank you for your cooperation.

Signature/LTI of the guardian Signature of the investigator

Date: Date:

Signature of witness
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Birth cohort study: children

Appendix 9

INTERNATIONAL CENTRE FOR DIARRHOEAL DISEASE RESEARCH, BANGLADESH
Studies to evaluate vaccines against watery diarrhoea suitable for use in Bangladesh:
CONSENT FORM (CHILDREN)
COLLECTION OF BLOOD AND STOOL SAMPLES

Camp ID #/Subject ID#:(__ | |/| | | | _|Subject Name: | i

Diarrhoeal diseases are major health problem in Bangladesh like any other developing country and your child is at
arisk of suffering from a diarrhoeal disease which is like cholera but is caused by a different germ named
enterotoxigenic £scherichia coli (ETEC). Cholera and ETEC diarrhoea are both important health problems of
children as well as adults in Bangladesh. We are conducting a study at this community to observe natural response
of human body to ETEC diarrhoea. We request that you allow your newborn child to participate in this study.

To determine your child’s response to this infection, we will follow up your child for 2 years. During this period
we wiil collect cord blood from the child immediately after birth, we will also draw 0.5 mt (7-8 drops) of blood for
six times by finger prick at intervals of every 4 (four) months. We would also like to collect stool samples

(5 grams) at the beginning of the study that is within the first 14 days and every month after that for 2 years and
also during the episodes of each diarrhoea. Other than momentary pain, drawing of such amount of biood will not
cause any harm to your child. To minimize the chance of infection, we will take aseptic precautions and use
disposable, sterile lancet for drawing blood.

All information obtained from you or your child will be stored in a secure place, and none other than the
investigators of this study and the Ethical Review Committee of this Centre will have access to such information.
The name and identity of your child will not be used at the time of analysis of data or in publishing the results of
this study. We would be happy to answer vour questions related to the study. and to provide you with the results of
laboratory tests as and when they become available: however, we would like to inform vou that results of some of
the tests would become available only at the end of this study. You are the only one to decide for or against
participation of your child in our study. and you would also be able to withdraw your consent at any time during
the siudy. There will be no direct benefit to your child as a result of participation in this study, however, results of
this study will improve our knowledge about these infections and thus benefit the society.

You are free to accept or reject our proposal to enroll vour child in this study; even after enrollment you will be
able to withdraw your child from the study at any time. If you agree 10 our proposal of enrollment in this study,
please indicate that by putting your sigrature or the impression of vour left thumb at the specified space below.

Thank you for your cooperation.

Signature/LLT] of the guardian Signature of the investigator

Date: ' Date:

Signature of witness

Date:
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. - Principal Investigator: Last, first, middle _Qadri Firdausi

. ‘ Appendix 10

INTERNATIONAL CENTRE FOR DIARRHOEAL DISEASE RESEARCH BANGLADESH, (ICDDR,B)
Studies to evaluate vaccines against watery diarrhoea suitable for use in Bangladesh:

Study Subject Selection Form: For expression of novel antigen in patients

Study Subject ID#: |} |/| | I

Basic data: Day = 0 (Day of enrollment)

|___ | Subject Name: |

1. Date of enrbl!ment 2. Patient No.
D D MM Y Y
3. Patient’s ID 4. Gender 1=Male 1=Female
5. Responder in case 1= Subiect 2= Mother 3 =Father 4= Other
6. Date of birth 7. Date
| (BengalifArabic calendar} D D M M Y oY {English calendar) D D M M Y Y
8. Age in years 9. Age in months
| 10. Height (cm) 11. Weight (kg)
|
i
12. W/H {% of NCHS median) 13. MUAC (cm)
14. Oedema 1= Present 2= Absent
| 15. Presence of illness 1=No 2=Fever 3= Diarrhoea 4=0thers
| 16. Education of mother/ female aduit subject 1=Hliterate 2=Class I - IV ' 3=Class V - VIII
4=Class IX - X ] 5=> Class X
17. Profession of mother/ female adult subject 1=Housewife 2=Industrv worker 3=Daily worker
4=others
18. Education of father/ male aduit subject 1= lliiterate 2=ClassI -1V 3= Class V - VIII
4= Class IX - X 5=> Class X

19. Profession of father/ male adult subject

1=Rickshaw ouller

2sIndustrv worker

3=Dailv worker
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Principal Investigator: Last, first, middle _Qadri Firdausi

20.

21.

22,

23.

24.

25,

26,

27.

28,

29

30

31

33

34

35

Family income (Taka) 1= 1000-2000 2= 2001-3000 3= 3001-4000 4= > 40011
Housing 1= Thatched 2=Tin shed 3=Buildina
Latrines 1= Sanitarv but public 2= Sanitarv, personat 3= Open
Water source 1= Tap water 2=Tube well 3=Pond 4= Others
Exclusive Breast Feeding child subject 1=Yes 2=No 9 = not aoplicable

Breast Feeding Practice among child subject

Duration (months) of exclusive breastfeeding (Code 99 if not applicable)

1=Yes

2=No

3= Occasional

4 = Continuina after 9 months

9 = not applicable

Duration of breastfeeding (Code 99 if not applicable)
Presence of illness 1=No 2 = Fever 3 = Diarrhoea 4 = Qthers
Clinical examination: Day =
General Examination:
. Date
O D M M Yy
Appearance 1=Normal 2=Irritable 3=Letharaic
Pulse (rate/min) 32, Respiration (rate/min)
. Vamiting 1="No 2= Yes 33. Dehydration: 1=No 2= some 3= Sev
. Temperature (°C)
. Pallor 1=No | | 2= Mild 3= Mod 4= Severe
. Skin Condition: 1 = Normal 2= Rash 3= QOther

36
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* Principal Investigator: Last, first, middle _Qadri Firdausi

Systemic Examination:

37. Abdominal distension:

38. Abdominal tenderness:
39. Lungs (auscultation):
40. Heart (auscultation):

41. Movement

Stool Examination:

40. Microbiclogy

Blood Sample:

42, Collection

1=No 2= Mcd 3= Severe
1 =No 2= Localized 3= Generalized
1 = Normal ‘ 2= Bronchial breath 3= Rhonchi 4= Rales
D: Normaﬂ 2= Abnormat:
1= Normal ' l 2 = Restricteq:
1= No pathoaen 2= ETEC 3 = Others
1= Yes 2=No




Principal Investigator: Last, first, middle _Qadri Firdausi

Study SubjectID#|__ | | | | Name of the study subject |

Basic data

1

LVY]

9.

Appendix 11a
INTERNATIONAL CENTRE FOR DIARRHOEAL DISEASE RESEARCH BANGLADESH, (ICDDR,B)
Studies to evaluate vaccines against watery diarrhoea suitable for use in Bangladesh:
Screening form

L]

Date of interview i

DD MM YY
Camp colde /FamilyNo. | | |/ ||t | |
Screening No. I I O I Y
Study subject’s ID | | |/ 1 ]

Respondent
1= Mother Z=Father 3= Other

Sex
1=Male 2=Female

Date of birth | | [ | 8. Date of birth | [ | |
(Bengali/Arabic calendar) DD MM YY (English calendar) DD MM YY
Age in years L 10. Age in months i

[ If day is unknown write 15. Month and year must be written. You can write according to Bengali/Arabic calender at the time
of interview, and then translate into English later.]

R N

Height {(cm) | ! | | | I1. Weight (kg)

% of NCHS (W/A) | |||

| 3. %of NCHS(WrHY | | |.]_|

Oedema (Present) iI=Yes 2=No

Presence of illness 1=No 2=Fever 3= Diarrhoea 4=others

Previous immunization

16.

DPT I=Ne 2= 1 dose 3=2 dose 4= 73 dose
OPV I=No 2=1dose 3=2dose 4=3dose
Measles I=No 2= Yes
BCG 1=No 2=VYes
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Appendix 11 b
INTERNATIONAL CENTRE FOR DIARRHOFEAL DISEASE RESEARCH BAN GLADESH, (ICDDR,B)
Studies to evaluate vaccines against watery diarrhoea suitable for use in Bangladesh:
Study subject vaccination and clinical evaluation form

Study child’s name | i Name of the examiner |
20. Day of vaccination |} | .
21, Date ! | ! | 22 Vaccine lot No, |
DD MM YY
23. Date of vaccination | i | ! 24, Type of vaccination L | =Primary 2 = Secondary
DD MM YY
23 Presence of itlness

I =No 2=Fever 3= Diarthoez 4 = Others

General Examination

26. Pulse (rate/min) | {1 | | 27. Respiration (rate/min) |__ | | |

28. Temperature {°C) | = Normal 2 = Raised 29, Pallor 1=No 2=mild 3=moderate 4=severe
30.  Skin Condition: | =Normal 2=Rash 3 =Others

Systemic Examination

3L Abdominal distension: 1=No 2=Moderate 3=Severe

1J

Abdominal tenderness: 1=Ne 2=Yes if tender 3= localized 4= weneralized

tad
(9]

Lungstauscultation): [=Clear 2=Added sound: if added sound 3=Ronchi 4=Rales

34, Heart(ausculiation): 1=Normal 2=Added sound
33, Appearance: |=Nermal 2=Irritable 3=Lethargic
36. Movement 1=Normal 2=Restricted |
38. Stool test tor ETEC | = Negative 2 = Positive
39. Blood Sample: . Cotlection 1 = Yes 2=No if yes
40, Date of collection | | | |
DD MM YY
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Appendix 11c¢
Studies to evaluate vaccines against watery diarrhoea suitable for use in Bangladesh:
Post vaccination adverse event follow up form
Surveillance After Vaccination

L3

63. Primary vaccination
64. Date | || |
DD MM YY
65 Day 1/ Day 2/ Day 3
66. Completeness of dosing 1 =Yes 2=No
67 Amount ingested: 1=100% 2=2>90% 3=<90%

LOCAL REACTION (68-73)

68.  Abdominzl pain 1=No 2=Mild 3=moderate 4=scvere 69. Distension 1=No 2= moderate 3= severe
70.  Vomiting I=No 2= Yes If yes, 71, Number/day | |/ day
72. Diarthoea [(>3) watery or loose stool ] 1=No 2=Yes |Ifyes, 73. Number/day | |/ dav

SYSTEMIC REACTION (74 -81)

74, Fever ( Axillary temp>37.8°C) 1=WNo 2= Yes 75. Ifyes, temperature ( °C) || .1 |
76.  Loss of appetite/ Poor feeding  1=WNo 2= Yes 77.  Irriability  1=No 2= Yes

78, Nausea 1=No 2=Yes 79, Dizziness 1=No 2= Yes

80. Exanthema I=No 2= Yes 8§t. Other I=No 2= Yes

82. Relation to vaccine; 1 = None 2 = Possible 3 = Probable 4 = Highly probable
83. Therapy required I=No 2=Yes

84. OQutcome | =resolved 2 =improved 3 = unchanged 4= worse
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Appendix 11d
Studies to cvaluate vaccines against watery diarrhoea suitable for use in Bangladesh:
Severe adverse event form
Survceillance After Vaccination

Random # Investigator Patients Initials Inpatient Number

Were there any adverse events associated with administration, whether or not they were considered vaccine-related?
If yes, please complete all sections below (circle appropriate number) 1=No & 2=Yes.

Adverse events, specify: | Scrious Severity | Relation Uherapy Gutcome *
Including . to Study Required
Please list one cvent per ling| Life-threat Start Stop I=Mild Vaccine I=Resolved
Date Date 2=Muaderate| t=None 1=No 2=lmproved
I=No dd  mm yy dd mm vy [3=Severe | 2=Remote 2=Yes 3=Unchanged
2=Yes 3=Possible (specify | d4=worsened
4=Probable below) | 3=Follow up
5=Highly not done
r Probable
[ 2 2 3 [12 34 5] 2 123 45
12 b2 3 (123435701 2 1234 5
2 2 3 (123 4 5|1 2 123 4 5

Iurther details of adverse cvents and classification of above entries (specify dates and include information on concomitant medications and concurrent conditions)

......................... Investigator’s signature
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Appendix 11d (contd)
Studies to evaluate vaccines against watery diarrhoea suitable for use in Bangladesh:
Adverse Events

*

Report all adverse events which occurred from the beginning of the study up to the end

Serious/Life-threatening adverse events are the following :

death,

life-threatening events,

hospitalization or prolongation of hospitalization,
disability,

congenital anomaly,

occurrence of malignancy.

Adverse event severity definitions :

Mild Adverse event usually transient in nature and generally not interfering with normal aciivities.
Moderate ; Adverse event causing sufficient discomfort to interfere with normal activities.
Severe : Adverse event which is incapacitating and prevents normal activities.

In case of occurrence of adverse events, even if treatment is discontinued, the observation will be considered as compiete only
when all of the information mentioned above is collecied.

Relation to vaccine - Definition :

_EJ_ None: - No relaiion to administration of the study vaccine, i.e. existence of a clear ahemative explanaiion, an
unreasonable temporai relationship between the vaccine and the event, non-plausibility,
Remote: A clinical including a laboratory test abnormality, with a temporal relationship to vaccine administration which

makes & causal relationship improbable, and in which other drugs, chemical or underlying disease could provide
explanations.

Possible: A clinical including a taboratory test abnormality, with a reasonable time sequence in relation to administration
of the study vaccine, but which could also be explained by concurrent disease or other drugs or chemicals.
Probable: A clinical event, including a test abnormality, with a reasonable time sequence in relation 1o administration of the

study vaccine, uniikely to be attributed to concurrent disease or other drugs or chemicals, and which shows a
satisfactory clinical course following withdrawal.

Highly

Probable: A report suggesting an adverse reaction which cannot be evaluated because information is insufficient or
contradictory, and which can neither be supplemented nor verified. Evaluation of the relationship enabling
classification berween the above items should nevertheless be attempted, with the outcame of the event being
taken into consideration.

61



“V

+ ~_ Principal Investigator: Last, first, middle _Qadri Firdausi

Dummy forms (to be pre-tested prior to use in study)

Appendix 12a
INTERNATIONAL CENTRE FOR DIARRHOEAL DISEASE RESEARCH BANGLADESH, (ICDDR,B)
Studies to evaluate vaccines against watery diarrhoea suitable for use in Bangladesh:
ETEC infection in a cohort study in an urban setting in Bangladesh : Screening form

Name of pregnant mother |

|- Study 1D |

Basic data

3%

—J

“h

9.

Date of interview
DD MM YY

Camp code /. | & /Family No.

S R

Secreening No.

i

Study subject’s [D |} |/ [ R

Date of birth
{English calendar)

Date of birth

(Bengali/Arabic calendar) DD MM VvY

10. Age in months

[ If day is unknown write 15. Month and year must be written. You can write according to Bengali/Arabic calender at the time of
interview, and then translated into English later.]

% of NCHS {W/A) % of NCHS (W/L)

Presence of illness 3= Diarrhoea




Principal Investigator: Last, first, middle _Qadri Firdausi

Dummy forms (to be pre-tested prior to use)
Appendix 12b
INTERNATIONAL CENTRE FOR DIARRHOEAL DISEASE RESEARCH, BANGLADESH
Studies to evaluate vaccmes against watery diarrhoea suitable for use in Bangladesh:
ETEC infection in a cohort study in an urban setting in Bangladesh
Diarrhoeal stool surveillance form

Month of | Year of | Camp code
Child’s ID#;

Name of Child:

Age in days | | months: Date of enrollment:

Date | Stool Stool | No. of loose/liquid{ Mucus | Blood | Stool Vomiting | Fever Treatmem
Freq consi | siool in last 24 hrs | in stool | in stool kollected >37°Q)

Wlowt~a|aevjtn || lra]—

2

=

bt

[SR Iy N 3]
3 [ b | —

-

N | o
[= .9 RV

2
~]

o
©o

o

(SR RTTE NN
— >
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4 © ° Principal Investigator: Last, first, middle _Qadri Firdausi
-*
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i
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Dummy forms (to be pre-tested prior to use)
Appendix 12c
INTERNATIONAL CENTRE FOR DIARRHOEAL DISEASE RESEARCH, BANGLADESH
Studies to evaluate vaccines against watery diarrhoea suitable for use in Bangladesh:
ETEC infection in a cohort study in an urban setting in Bangladesh
Clinical evaluation form: every three month and during episodes of diarrhoea

Study subject’s Mother’sName: Father’s Name

Study subject’s name------------------—-{to be entered at later period if not available)

VARIABLES
Camp code ‘
1} Child's [D Number ---em-ommemmerm el '

3) Date ..o ‘

i. DD MM YY

d)  Age (MOnths). ..o

3)  How many members of vour familvhad ...
Diarrhoea in the past 7 days

9} Age oflast intake of vitamin-A Capsule .................................

10) TeMPErattre ...

I'1) Duration of diarrhoea before arrival ........... ...

12} Consistency of Sto0l ...

13} S0l cOntentS .o

14) Number of the stools in the fast 24 hours .................................

[5) Abdominal pain ...

16) Vomiting in the last 24 hours ...,

17) History of cough with diarthoea .....................c i

18) History of convulsion ...




Principal Investigator: Last, first, middle _Qadri Firdausi
19) Other diseases (specify) ...

PHYSICAL EXAMINATION

20) General condition ...............cooeoeeii

21) Radial pulse .......oooviii i

22) Respiration ...........oooouuiiiii i

23) Clinical assessment of hydration ....................................

24) ConvulSion ......ooooii i

31) Rectum prolapse ..o

32) Extrimities ...

33) Diagnosis ...

34) OULEOME ..o

37y WeightinKG ...

38) HeightinCm ...

39) Anm circumference ’




PR
oA

L]
v

. Principal [nvestigator: Last, first, middle _Qadri Firdausi

Numerical scoring system for severity of diarrhoea (Modified Ruuska ez. al)

40) Duration of diarrhea (days=points)

I

1 -4 days = | point
5 days =2 points
> 6 days =3 points.

41) Maximum no. of diarrhea/24 hours
1-3 =1 point
4-35 = 2 points
=6 ' =3 points

42)° Duration of vomiting (days)
! day = | point
2 davs = 2 points
>3 days =3 points.

‘ 43) Maximum no. of vomiting episode/24 hours | [

l = | point
2-4 =2 points
25 = 3 points

44)  Fever (from January 2000)
upto 37 °C =0
37.1-379¢°C =1
38-38.4°C =2
38.5-389°C =3 |
239°C =4 |

45) Dehydration (Expected or recent wt. — Current wt.) X 100
Expected wt.

None = Opoint | [ -] [ x {00 |

1-3% 2 POIRLS  —mmmm et =l____ % I
= 6% = 3 points ]

Hl

46) Treatment

None = 0 point
Polvclinical/
Rehydration =1 point
Hospitalization =2 points
47)  Ruuska total points | |

66
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Budget justification: o AR |
The budget should reflect all planned activities and the costs requlred Please write your _]UStlﬁCdtiOﬂ ';md
explain the necessity of all items listed in budget. Also, provide any calculations that you have used to obtain®

costs for items in the budget. |

The budget includes costs for personnel, field site activities for volunteer recruitment, hospitalization charges
for patient studies, service charges for clinical microbiology and pathology etc, costs for immunological and
molecular microbiology reagents and supplies.

Travel
The PI and/or Co-Pls and other investigators will need to travel for carrying out col]aboratwe work in the
different laboratories, for presentation of results at meetings etc.

Justification for indirect costs:

A minimum of 25% overhead for institutional costs is required for using ICDDR,B facilities and include
among others finance, procurement. personnel, as well as rent and communication utilities. For Goteborg
University 30% overhead has been included which is based on the institutional cost of the University

Other Support (Dr. F. Qadri):

1. Study of specific and innate mechanisms of the immune response in acute watery diarthoea due to
Vibrio cholerae and enterotoxigenic Escherichia coli: Studies in patients and vaccinees (January1999-
2001). Funding $Sida-SAREC (ending 2001)

2 Epidemiology and ecology of Fibrio cholerae infection in Bangladesh (July 1996 -2001). Funding- NIH

3. Phase Il safety and immunogenicity studies of the enterotoxigenic £ coli (ETEC) vaccine in Bangladeshi
children (January 2000-2001).Funding USAID

4. Immune response to V. cholerae in Bangladesh (January 2001-2005)




INTERNATIONAL CENTRE FOR DIARRMOEAL DISEASE RESEARCH. BANGLADESI |
Mail : ICDDR,B, GPO Box 128, Dhaka-1000, Bangladesh

Phone: 871751-60, Telex : 675612 1CDD BJ

Fax® . 880-2-883116, 886050, 871568, 871686, Cable : Cholera Dhaka

} CENTRE

FOR EEALTH AND
POPULATION RESEARCH

Memorandum

3 February 2002

To : Dr. Firdausi Qadri
Laboratory Sciences Division

From : Professor Mahmudur Rahman 43@4”‘)/‘)

Chairman, Ethical Review Committee (ERC)
‘ - Sub : Approval of protocol # 20661-027

Thank you for mern.o of 27 January 2002 attaching the modified version of the
your protocol # 2001-027 entitied “Studies to evaluate vaccines against watery
diarrhoea suitable for use in Bangladesh: Part I- studies to facilitate ETEC
vaccine efficacy trials. Part II-Cholera and ETEC vaccine studies™ incorporating
the observations of the Committee made in its meeting held on 9" January 2002.
The modified version of the protocol is hereby approved.

You shail conduct the study according to the ERC-approved protocol; and shall
be responsible for protecting the rights and weifare of the subjects and
compliance with the applicable provisions of the ERC Guidelines. You shall also
submit report{s} as required under the ERC Guidelines. Relevant excerpt of the

. ERC Guidzlines is attached for your information and guidance.

I wish you all the success in running the above mentioned study.

Copy: Associate Director
Laboratory Sciences Division

Jan2002ERC oo 37272002




DRAFT

Memorandum

l.f February 2002

To : Dr. Firdausi Qadri
Laboratory Sciences Division

From : Professor Mahmudur Rahman
Chairman, Ethical Review Committee (ERC)

Sub : Approval of protocol # 2001-027

Thank you for memo of 27 January 2002 attaching the modified version of the your
protocol # 2001-027 entitled “Studies to evaluate vaccines against watery diarrhoea
suitable for use in Bangladesh: Part I- studies to facilitate ETEC vaccine efficacy
trials. Part II-Cholera and ETEC vaccine studies” incorporating the observations of
the Committee made in its meeting held on 9" January 2002. The modified version
of the protocol is hereby approved.

You shall conduct the study according to the ERC-approved protocol; and shall be
responsible for protecting the rights and welfare of the subjects and compliance with
the applicable provisions of the ERC Guidelines. You shall also submit report(s) as
required under the ERC Guidelines. Relevant excerpt of the ERC Guidelines is

‘ attached for your information and guidance.

I wish you all the success in running the above mentioned study.

Copy: Associate Director
Laboratory Sciences Division

Decmber2001ERC Page-9 15/2/2002
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Proposed addition to the memo according ERC approval

You shall conduct the research according to the protocol approved by the ERC and
shall be responsible for protecting the rights and welfare of the subjects and
the applicable provisions of the ERC Guidefines. You shall also submit
ulated in the ERC Guidelines. Relevant excerpt of the Guidelines is

compliance of
report(s) as stip

attachied for your information and guidance. w}){) by Sonk
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From

Subject:

International Centre for Diarrhoeal Disease Research, Bangladesh

CENTRE
N R B o ot k) 0 b | RESEARCH )
;honef 880-2-8811751-60, Telex ,: 642486 ICD’D Br}g e M

ax  : B80-2-8823116, 8812530, B8R 1568, 8826050, 9885657, 8811686, 8312 v/ ‘Pk

Cable : Cholera Dhaka 5;2)9/] y}]‘r \JJ
27/1/02 ng/{\ M

Professor Mahmudur Rahman

Chairperson, EIR/(;‘) g\ N R\' ’ &s\/
Firc[l)ausi Qadri PHCQ\M @ G\Qv o \Q}J\ (&K

LS

vaccines against watery diarrhoea suitable for use in Bangladesh: Part I-studies to
facilitate ETEC vaccine efficacy trial. Part II- Cholera and ETEC vaccine studies”™

Resubmission of Protocol # 2001-027 entitled "Studies to evaluate

Based on the comments made by the Committee, the protocol is being resubmitted with
changes and insertions suggested.

a. The oral inactivated, WCO1-BS cholera vaccine is a licensed and safe vaccine when
tested in both adults and children worldwide. Based on this the dried formulation
would be expected to be safe. Comparisons have been carried out on the safety and
immunogenicity in adult North American volunteers (Sack et al. personal
communication, Chang and Sack, 2001). When compared in 12 North American
volunteers, the dried formulation as compared to the liquid formulation did not result

observed for a 7 day period after immunization with each dose of the vaccine (Sack et

in any adverse event or pastrointestinal disorders of vomiting, diarrhea etc. when &

al. personal communication). The dried cholera vaccine induced increases in antibody
responses in serum 10 cholera toxin. Antibodies of the IgA and IgG isotypes were
induced in the antibody in lymphocyte supernatant assay where vaccine associated
mucosal cells were stimulated (Chang and Sack, 2001, Chang PhD dissertation,
manuscript submitted). Vibriocidal antibodies were also induced. Thus the dried
formulation rtesulted in significant increases in immune responses, both systemic
antibodies as well mucosal immune responses.

This information has been inserted in the text (page 12).

b. The reconstitution and concentration of ingredients has been insert in the protocol

(page 18).
We hope w
suitably .

e have now been able to address the comments made by the committee

A copy of the revised protocol is being resubmitted for further consideration.

Thank you.



To, 26.01.2002
Chairman
ERC,ICDDR.B

Dhaka.
T

From : Prof J. Ashraful Haq
Department of Microbiology, BIRDEM

Comments on the modified protocol titled “Studies to evaluate vaccines against watery
diarthoea suitable for use in Bangladesh: Part-I —Studies to facilitate ETEC vaccine
efficacy trials. Part-II- Cholera and ETEC vaccine studies”

a. The PI has mentioned that data on safety of the dried cholera vaccine has been included
in page-12. In fact, The PI has not incorporated the safety data of dried cholera vaccine
except mentioning that the said vaccine was tried on North American volunteers. No data
has been mentioned on the number of subjects, safety parameters monitored, and the
resulis.

PI has mentioned that the procedure for reconstitution of dried cholera vaccine has been
incorporated in page-18. The constituents (ingredients) and their concentration have not
been given. The ingredients of the buffer and their concentration need to be clearly
mentioned and incorporated in the protocol.

Therefore, the observation made by the ERC on above two points has not been
satisfactorily addressed. So, the protocol may only be recommended for ethical clearance
subject to satisfactory incorporation above information.




International Centre for Diarrhoeal Disease Research, Bangladesh
CENTRE FOR HEALTH AND POPULATION RESEARCH
Mail : ICDDR,B, GPO Box 128, Dhaka-1000, Bangladesh

Phone: 880-2-8811751-60, Telex : 642486 ICDD BJ

Fax :880-2-8823116, 8812530, 8811568, 8826050, 9885657, 8811686, 8812529

Cable ; Cholera Dhaka 7
(o]
&W debnsaft Moz
¥ //4 . ERc

Date 17/1/02 Fow Wevsn? Ol £ ‘
plotier . ERC Slair o st ?b Agursd
To : Professor Mahmudur Rahman r&"&“{-
Chairperson, ERC Ltk . Begoy
, 1Ff1]2002
From : Firdausi Qadn M
LSD
Subject: Resubmission of Protocol # 2001-027 entitled "Studies to evaluate

vaccines against watery diarrhoea suitable for use in Bangladesh: Part [-studies to
facilitate ETEC vaccine efficacy trial. Part - Cholera and ETEC vaccine studies”

Changes have been made in the protocol as was suggested as follows:

a). Data on the safety and immunogenicity of the dried vaccine has been included in the
protocol (Page 12). The procedure for reconstitution of the dried vaccine has now been
included in the “Vaccine administration and allocation section” (Page 18).

b. The combined vaccine will contain only 1 mg of the recombinant cholera toxin B
subunit. It will contain the CF-BS-ETEC vaccine which contains 1 mg of rCTB and the
WCOI vaccine (that is without rCTB). This has been clarified on page 16 and 18 of the

protocol.

¢. We will obtain approval from the Directorate of Drug Administration,GoB for testing
the dried cholera vaccine in Bangladesh.

d. The consent form (8a) has been corrected as suggested. The translation of the “dried”
has been translated in Bangla as more appropriately as “powder” in the consent form (7a).

We hope we have been able to address the comments suitably.

A copy of the protocol is being resubmitted for further consideration.

Thank you.




