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To :Dr. Kh. Zahid Hasan
Principal Investigator of protocol # 2002-013
Public Health Sciences Division

From: Professor Mahmudur Rahman
Chairperson, ERC

Sub : A;}prl)val of protocol # 2002-013

Thank you for your memo dated 15" January 2003 with the modified version of
your protocol # 2002-013 entitled “Longitudinal study of events associaled with A.
pylori acquisition in Bangladeshi children™. The modified version of your protocol
is hereby approved upon your satisfactory addressing of the issves raised by the
ERC in its meeting held on 29" May 2002.

You shall conduct the study in accordance with the ERC-approved protocol; and
shall be responsible for protecting the rights and welfare of the subjects and
compliance with the applicable provisions of ERC Guidelines. You shall also
submit report{s} as required under ERC Guidelines. Relevant excerpt of ERC
Guidelines and “Awnual/Completion Report for Research Protocol involving
Human Subjects’ are attached for your information and guidance.

I wish you all success in running the ahove-mentioned study.
Thank you.
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Public Health Sciences Diviston
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(a) Uil subjects Yes MNo) {a) From subjects Yes G
(b}  Non-ill subjects Yes @ {b) From parents or guardian ‘ Yes
{¢)  Minor or persons under guardianship Yes @ (if subjects are minor)
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3. Ddes the Study Invoive; v Abstract Summary (Required)
{a) Use of records (hosgital, medical, @ No ___ Statement given or read to subjects on namure
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(¢}  Use of orzans or body fluids @ No ’ (Required
- _ _ -~ Informed consent form for subjects
4. Are Subjects Clearly Informed About: " Informed consent form for parent or guardian
{a)  Mature and purposes of the stdy Yes No I\/A ____ Procedure for maintaining confidentiality

Questionnaire or interview schedule*

{b)  Procedures to be followed including Yes No M
[f the final inscrument is not completed prior to

alternatives used

*

(¢}  Phvsical risk Yes No N/p review, the following information should be

(d)  Sensitive questions ’ Yes NoaA /A included in the abstract summary ’

(2).. Benefits to be derived Yes No w4 l. A description of the areas to be covered in the

(Fy  Right io refuse to participate or to Yes No N/A questicnnaire or interview which could be
withdraw from study considered etther sensitive or which would
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International Centre for Diarrhoeal Disease Research, Bangladesh
CENTRE FGR HEALTH AND POPULATION RESEARCH
Mail : ICDDR.B, GPO Box 128, Dhaka-1000, Bangladesh
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Email: analam@icddrb.org or ted@icddrb.org or brsaha@icddrb.org

MEMORANDUM

3 June 2002

: Dr. Kh. Z. Hasan
.Public Health Sciences Division

From : Professor Mahmudur Rahman

Chairman, Ethical Review Committee (ERC)

Sub : Protocol # 2002-013

Thank you for your protocol # 2002-013 entitled “Longitudinal study of
events associated with H. pylori acquisition in Bangladeshi children”,
which the ERC considered in its meeting held on 29t May 2002. After
review and discussion, the Committee made the following observations
on the protocol:

a) The full title of the protocol should be mentioned on the ERC Face
Sheet.

‘b)  On the ERC Face Sheet, item # 3(a) -3(c) should marked YES
instead of no.

You are; therefore, advised to incorporate the above observations and
submit the modified version of the protocol for consideration of the Chair.

Thank you.

cc: Associate Director
Public Health Sciences Division
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Abstract Summary

Infection with the bacterium Helicobacter pylori is very common in developing countries such
as Bangladesh, where almost 80% of the adult population is infected. but even more important
is that around the half of all the children younger than 10 years are already infected with this
organism. It is known that the infection is acquired mainly in childhood but the exact
mechanisms involved in the transmission and establishment of persistent infection are
unknown. Furthermore, there is no information of the clinical consequences of A pviori
acquisition, nor of the complications that the infection may bring with it. This proposal aims to
tollow the progress of a group of Bangladeshi newborn babies through the first 2 vears of life
to determine when A. pylori is acquired and under what circumstances it persists. The studyv
will be conducted retrospectively in a-birth-cohort in Mirzapur, originally recruited in 1993-
94. Samples (blood, breast milk, and stool) already collected and stored will be analvsed.
generating information about status of A. pylori infection, type and intensity of specific
immune response, and gastric functional response. These information will be correlated with
data already collected (socio-economic status, family size and birth order, nutritional
anthropometry, feeding pattern, morbidity sutveillance for diarrthoea and acute respiratory
infection). In addition, whether the presence of H. pylori affects the general health and natural

“development of children or has any influence on the development of other infectious diseases
like diarthoea will be determined. Thus, this protocol will provide important information on
the epidemiology of H. pylori infection in childhood, helping in defining effective control
strategies.

Project Backgrdund and Significance
A Hypothesls(es) to be Tested

. H pylori acquisition in developlng countries occurs after the first year of life and
continues during the first decade of life. Such early acquisition of H. pylorz is assoc1ated
w1th large famlly sxze crowdmg, and birth order.”

2. ‘The at':quisition of H pylori represents a major disturbance in the.gastric mucosa of the
colonized child, and gastric colonization with #. pylori has a major influence on the
health and normal development of children. The effects of carly acquisition of H. pylori is
manifestéd in 16wer body weight and helght and hlgher 1nc1dence of dlarrhoea, partxcularly
dunng the second year of life.

B. Speclf ¢ Alm(s) of the Pro;ect :

1. To define the tlmmg of H. pylori acquisition and the host and environmental factors
. associated with acquisition. We aim to describe the timing, prevalence and predtsposmg factors
. for H. pylar: infection through study of a cohort of chlldren in Bangladesh _— e

2. To study the physiological and immunological consequ_énces of acquisition of H. pyloriat



different ages and its impact on child development. Specially, we aim to define the time course
and evolution during the acute phase as well as in the early chronic stage of A, pylori colonization
{the first 2 years) of the following parameters: a) gastric acid response (gastrin) to acquisition of
. pylori, b) serum markers of disordered gastric physiology (e.g. pepsinogen I and 11} and ¢) the
. humoral immune response to relevant & pylori antigens. We aim here to assess the impact of A
" pylori carriage on childhood growth and incidence of diarrheal diseases. '

C. Background and Project Signiticance

Gastric colonization by the gram negative bacterium Helicobacter pylori was demonstrated in
1983 (1) and its now one of the most important bacterial infections in humans (2). H. pvlori
infection causes most cases of peptic ulceration and is a major risk factor for gastric
adenocarcinoma (3.4). These diseases create an enormous burden of morbidity and mortality,
especially in developing countries where the prevalence of pylori among adults is about
80% (5,6). Although diseases associated with H. pylori infections occur mainly during
adulthood, H. pylori usually is acquired in childhood, and in the absence of specific treatment
frequently persists for life (2,7). Thus, the source of the infection, its mode of transmission and
its risk factors can be most meaningfully studied'in childhood. Events surrounding childhood
infection may influence disease expression in adulthood; for example, birth ozder is a
determinant of gastric cancer risk among infected individuals (8). It has beenpostulated that
the onset of infection may cause an acute vomiting or diarrheal illness (9,10) that could bé the
source of transmission of H. pylori to other susceptible individuals. :

Although H. pylori colonization causes disease in adults, it is unclear what effects, if any, it
has in childhood (11,12). Acute infection in adults is known to cause temporary gastric
achlorhydria, and this could lead to further health disadvantages in children: F or-example, by
abolishing the gastric acid barrier, H. pylori infection might increase the risk for acquiring
other infectious agents.via the gastrointestinal tract. Furthermore, chronic infection with its
accompanying inflammation may also be deleterious, and it has been suggested that this may
stunt growth. On the other hand, H. pylori infection could have health advantagesin
childhood. For example, the non-specific immune response (13), the antibacteriat peptides
produced by H. pylori (14), and the lowered gastric pH induced by chronic infection in some

. people could reduce the incidence or the severity of diseases acquired through the

gastrointestinal tract (15). B ‘ ‘ . _

The question of whether H. pylori infection is hai'mﬁ.xl, neutral, or_benéﬁcial to young children
is critical, especially in developing countries where it is so prevalent, and where other
gastrointestinal infections are hyperendemic. Development of H. pylori vaccinesis
progressing, and combined antibiotic therapies offer effective treatments. There is reason to

 believe that eradication of childhood infection by either prevention or treatment would -
virtually abolish peptic ulceration from a community and significantly reduce the incidence of

gastric carcinoma.-However, before applying strategies to eradicate H. pylori, it is vital to..
know whether H. pylori infection has any benefits in children, or whether it has any specific

" disadvantages, which make it important to treat infection early rather than screen and treat

adolescents or young adults. From retrospective analyses, there is controversy over whether
the presence of A. pylori increases (16,17) or decreases (15) the riskor exerts not risk of

3
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childhood diarrhea.
There are thus a number of other specific points that need to be addressed to determine when

and how to manage H. pylori infection in children. Specifically. we need to know: 1. When
children acquire the organism and how frequently the infection becomes persistent (so

intervention can be timed appropriately), 2. From whom children acquire the organism and

what determines their risk (so the infection cycle can be broken), and 3. Whether events in
childhood determine expression of disease in later life and if so which events are important (so
treatment can be targeted to those who need it).

Previously, it has been difficult to study the crucial period of A. pylori acquisition in
childhood. However, now most non-invasive tests show accurately whether A. pylori is
present or not. Such assays include the isotope urea breath and urine tests (18-20), the stool
antigen test and serological antibody-based tests (21-23). Other new tests are less sensitive but
allow culture of the bacterium; these include stoo! culture and the string culture test (24-26).

D. Supportive Prellmmary Data

D1. Validation of a serologic test for the diagnosis of H. pviori infection in Developing
countries. In 1987, our group was one of the first in the world to develop accurate serologic...
assays for determination of A pylori status (22,28). We also sought to use such methods for
studies in developing countries (29). Given the paucity of knowledge about A pylori infection

-and the immune response in pediatric populations (especially in developing countries), we

have validated the serological for A. pylori whole cell extracts, as well as to the major
virulence factor CagA. The immunoassays for serodiagnosis were developed using either an
antigen preparation with native . pylori strains isolated from Mexican patients’ (30) or using
the antigen preparation with the 5 Western H. pylori strains (28). We first defined the cutoff
values by studying the serum antibody response of 30 H. pylon-negatlve children. The assay
then was validated in 20 children with biopsy-confirmed H. pylori infection and 30 uninfected
children in whom the absence of infection was determined by biopsy urease test, histologic

* examination and culture. The whole-cell extract ELISA had a sensitivity of 85% and

specificity of 87%. The assay was then used in children with recurrent abdominal pain (RAP)
and in healthy-control children-We demonstrated that H. pylori prevalence was higher i in the-
symptomatic pediatric group than in the control group (65% vs. 48% p=0.009). Importantly,
our results indicated that we could detect the presence of H. pylor: without subjectmg the

‘pauents to endosc0py ST S -

D2. Comparison of invasive and non-invasive methods for the d1ag11051s of H pylort mfednon
in children. Since acquisition of H. pylori occurs mainly during childhcod, it is important to
have reliable dlagnosttc methods in this age group. We studied 59 children in Mexico City to’
validate invasive and non-invasive tests for the diagndsis of H pylorz infection in children ,
(31). The urea breath test has been used by. our group.in Barigladesh to assess the prevalence of
H. pylori infection in children (32,33). These results confirm that.it is possible to document the
presence of H. .pylori by non-invasive tests in children. The high specificity of both assays and

_the sensitivity of the urea breath test and specxﬁcnty of sero]ogy will allow us to establlsh

precise H pylor: status.



D3. Performance of community-based seroepidemiologic studies of H. pylori infection. We
performed a nation-wide community-based survey of H. pylori infection in Mexico. and

. tdentified socioeconomic and demographic risk factors for infection. We demonstrated that by
the age of one year, 20% of the children are infected and the prevalence of infection increased
t0'50% by age 10 years. The results also showed that infection is highly prevalent in Mexico
and occurs early in life. Crowding and low socioeconomic class were the main risk factors for
infection (6). From this study, we can estimate that 4. pylori acquisition rates in children
under 5 years of age is as high in Mexico as is observed in other developing countries {29.33).
[n particular, prevalence of H. pylori is 60% in Bangladeshi children by 3 vears of age (36).
Since the epidemiology of H. pylori in Bangladesh is similar to Mexico. thus-Bangladesh
offers conditions in which to study A pylori acquisition, risk factors for acquisition, and
consequences of infection, using a relatively small sample size. The similarity of the
epidemiology of A. pylori in urban and rural Bangladesh will allow us to work in an urban
setting with consequent easing of strategic issues, such as patient accrual and the processing of

samples.

D4 . Study of H. pylori acquisition in a birth cohort of Native American children. & pyiori is

- chiefly acquired in childhood, but knowledge of the exact timing of acquisition and the host

responses are not well understood.Longitudinal studies in children might permit new insights

into these questions. We have recently assessed transient-and persistent colonization by H,

* pyloriin Apache children (37). We studied two groups of Native American children from the
White Mountairi Apache reservation in Arizona, Among 48 available mothers of the birth-
cohort children, 77.1% showed evidence of &, pylori-positively. This result is similar to that

* found (76%) in 25 women of childbearing age from a nearby commiunity. As expected, in-
children, maternal antibodies-progressively decline by 6 months.-The antibody levels were
below the threshold for both whole cell and CagA ELISAs by six month of age. These tesults
suggested that it is possible to document seroconversion in children older than 9 months '
independently of the mother’s . pylori status. Among the 44 birth-cohort children followed -
by more than 12 months, 24 (54.5%) seroconverted. However, 8 (18.2%) of the 24 . -

- seroconverted children were only transient, and 16 (36.4%) were persistent. Evaluation of . -

CagA antibodies, increased sensitivity of H. pylori detection and their rise often preceded H.«. i+ - -

" pylori antibodies. These data indicate that H. pylori acquisition is common and often transient
- in this population, especially in the second year of life : - IR

TR

- DS5. Serological responses to &, pylori and pe sinogen levels in a birth cohort of Native .
American and Bangladeshi children. We have recently studied a birth cohort of Native _
- - American (Apache) children in Arizona and observed that acquisition of . pylori occurs
__mainly after the first year of life, when both transient and persistent infections are observed .

- (37) Furthermore; we demonstrated that ¢hildrer who showed persistent seroconversion to A, ™
pylori developed significant changes in serum pepsinogen I compared with those that did not - _
 seroconvert (38). These findings in a population where A. pylori is highly endemic suggest -
that acquisition of H. pylori occurs most commonly after the age of one year and that the aciite
phase of infection affects gastric secretory physiology that may involved pepsinogén [ and I] -
and gastrin levels, We have confirmed the increased levels of serum pepsinogen II in H. pylori -
- infected children in Bangladesh (33). ' . '




Experimental Design and Methodology

Specific aim 1. To define the timing of 4. pylori acquisition and the host and environmental
factors associated with acquisition.

Rationale. We aim to describe the timing for . pylori colonization in Bangiadeshi children. Qur
hypothesis s that infection occurs mainly in early childhood probably after the first vear of life,
mainly in the second year of life [as we have documented in developing (Native American)
populations in the USA (37)], and to identify the risk factors for acquiring the organism. We will
evaluate the potential role of risk factors associated to the family members, such as crowding, number
of sibblings, birth order, A. pylori status of the mother, usage of antimicrobials, etc, in the
transmission of this organism, we will assess the effect of socioeconomic and demographic variabies
pertaining to the acquisition of infection and potential bacterial factors.
Methods. In this proposal, we plan to retrospectively study a cohort of 250 children from families in
Mirzapur, Bangladesh from birth until the age of two years. The children enrolled all were born
between September 1993 and October 1994, and the data collected during that period was used for the
doctoral deissertation of the.Pl (34). The criteria for inclusion in the cohort included the following:

* Mothers who were in the third trimester of a low-risk, normal pregnancy and without underlying
diseases were enrolled. Their children were followed- up by a study pediatrician and field workers

" which was a strong incentive for mothers to permit their children to participate. [A twice a week and

every six months visits by a field worker to get information of any use of medications including

antibiotics, the presence of diarrheal iliness, and acute respiratory illnesses, as well as other

intercurrent infections was performed for each child]. ‘Anthropometrics measurements were

performed every month in each child and a detailed nutritional data was recorded.

Serum samples of the index cases from the birth-cohort were collected at birth (cord- blood) and every
six months thereafter for a period of 24 months; in total 525 blood samples have been stored. In
addition, durmg the first two years of life monthly stool spécimens were obtained from each chiid,
arhounting to 1726 diarrhoeal stool samples and 5707 non-diarrhoeal stool samples. We also collected
monthly breast m1|k samples from nursing mothers. All samples have been kept frozen at -20°C at the-

ICDDRmDhaka e 'f ..:.__. L

A Collectxon of demographlc and socioeconomic data At entry into the study, a detailed census was
used to gather demographic, socioeconomic and medical data from ‘the family and all household ~
members. Field workers visited homes every six months. At that time; questionnaires were .
completed. These surveys will include questions on family composition, parents’ income,
education and occupation, diet, illnesses, immunization, medication, and contact with other -
chlldren including regular care in a nursery environment'and behaviors related to hygiene. Field
workers visits also were used to measure height and weight and to gather serum, breast milk and -
stool samples. In-addition, visits twice a week by a field worker were used to get information
specifically on diarrheal and resp:ratory 1Ilness

B. Momtormg of mfectlon in mdex chlldren H pyIarz acqulsmon in mdex children W|ll be
monitored by serology and stool antigen detection test using serum and stool sampies obtained at
0,6,12,18, and 24 months Addnt:onally, index children will be tested (stool antigen test) during

f—
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or immediately after, and again at one month after episodes of vomiting or diarrhea to determine
whether the symptomatic episode represents an initial acquisition of A, pylori.

B. Humoral immune response. We will monitor the development of specific antibodies to 4. pviori
* proteins in relation to the acquisition of infection. Antibody development will be assessed in

serum. The serologic assays will continue every six months until the end of the follow-up in both
the index child becomes positive for . pylori infection and in the A. pylori negative children.
With this follow-up program we will be able to assess whether the timing, pattern. or intensity of
the antibody response associated with H. pylori acquisition is age-related. Determination of class-
specific (22) and antigen-specific (23,) antibodies may enable the development of new approaches
for non-invasive diagnosis of #. pylori colonization in children. In addition, our tollow-up will
allow us to assess whether colonization with A. pylori is a transient or a persistent event, and-
whether persistence correlates with a positive stool antigen detection test. The serologic assays
will be performed every six months until the end of the follow-up period. The serologic assays
will be performed in Dr. Perez-Perez's lab at the NYUSM. We intend to demonstrate that the lack
of H. pylori colonization correlates with the lack of changes in the humoral and physiological
parameters that we are proposing to assess here (see below).

-Definitions. We have established definitions of H. pylori positivity and negativity using serum
samples from children who are not colonized with A. pylori. In addition, we will define H. pylori
status based on the stool antigen detection test. Based on these definitions, we will be able to calculate
the annual rates of acquisition and loss for the study population.

C. Antlgen stool detection assay. Stool samples were collected from the birth cohort group monthly
for all the study period (24stool samples per child) and since recently a new test has been
developed, that apparently has a higher sensitivity and specificity for the diagnosis of H. pylori
(39,40), we hope to determine the presence of H. pylori by this method. The advantage of this test

“is that it permits demonstrating active infection, and its results can be correlated with the

. serological results. However, this test will be validated (for Bangladeshi infant and young children
population)by testing on stored stool samples from children on whom H. pylon status is known
through 13C-urea breath testing. These tests will be performed in the [CDDR,B.

- - -using ELISA, (H. pylori antigen test). Blood samples will be shrpped to the lab of Dr. Perez
7 for detection of H Pylori IgG, IgM, IgA, serum gastrm and pepsinogens [ & I1.

D. Sample size estimation. A sample populatlon of 250 newborns children pamcnpated in the Study
Assuming that 40% of the 250 children will develop infection during the two-year follow-up
pericd (37) and that 20% will be lost during follow-up (lost subjects contributing on average half

- of the person-time and haif of the’ expected cases), 240 person-years of infection-free follow-up.

. .and 80 cases of infection are expected, resulting in an incidence rate of 40%/year with an exposure '
prevalence of 50%. A rate ratio of 2.0 would imply an incidence rate among the unexposed of ~°
8.1%. Using the exact Poisson distribution, the expected number of cases will yield 90% power
for detecting a rate ratio of 2.0 or greater at a two-talled 5% significance level. ngher exposure
prevalence, lugher mctdence rate.or lower loss-to follow-up rate will increase the’ power '




Analysis. The data obtained from the above studies will be collected and used to test our hypothesis
that H. pylori acquisition occurs after the first year of life and that the transmission is mainly from
infected mothers. Analysis of the timing of the infection in relation to family data. including: birth
ordér, growth status. breastfeeding, evidence of maternal antibodies. and type of diet will be
performed. Particular attention will be given to the moment when a child changes from an only liquid
diet. to a liquid and solid diet. For this analysis, the incidence rate of H, pylori infection wilt be
calculated as number of ¢cases/number of person-years at risk. For the calculation of person-years at
risk, the onset of each new infection will be assumed to occur at the midpoint of the preceding
interval. To examine the effect of socioeconomic indicators. household composition and diet on A.

. pvlori acquisition (incidence of new infections), three outcomes will be used; never infected during
follow-up; the number of infection episodes; and time to first infection. For the dichotomous outcame.
never infected during the follow-up, the logistic regression mode! will be applied. For the count
outcome, aumber of infection episodes, the generalized linear model with the Poisson distribution.
logarithmic link and duration of the observation as the offset variable will be applied. For the time to
first infection, the Cox proportional hazards model will be used. To investigate the effects of study
factors on persistence of infection, the Cox proportional hazards model will be used to examine the
relationship between study factors and the duration from the onset of the first infection to the time of
clearance or the end of the observation. All socioeconomic variables, household composition variables

. and dietary variables collected in this study will be used as possible covariates to identify factors that

independently influence the outcomes of interest. The virulence markers of infection will be used as

variables in the previously and subsequently described analyses assessing determinants of infection
timing, and persistence, effects on immunological markers, on gastric physiology, 4nd clinical effects.

Expected results and alternative approaches. We expect to define the age-specific

incidence, which will confirm our hypothesis that F. pylori transmission occurs early in life

and usually occurs in the family setting. In addition, we hope to identify the major risk factors

involved in the transmission of this organism.



Specific Aim 2. To study the physiological and immunological consequences of
acquisition of H. pylori at different ages and the impact on child development.

Rationale. Previous reports have suggested that the age at which /. pylori is acquired influences the
long-term outcome of infection (42), as is the case for other infectious diseases such as varicella-
zoster virus and hepatitis B (43). Likely differentiating points include early immunological and
physioiogical ' ' | .

events. Our working hypothesis is that children who acquire H. pylori infection at an older age (2-4
years) have more intense changes, both in the immune response and in physiological events, compared
to children who acquire the organism at younger age (<2 years). We hypothésize that & pvlori
positive children detected in this project will differ in their physiologic parameters from comparably
aged children with no evidence of H. pylori infection, and those with transient acquisition. There is
also great interest in testing the hypothesis.that the presence of H. pylori in children impacts their
normal growth and development (44,45). In particular, we plan to examine if the presence of H. pvlori
is beneficial to children in the prevention of other infectious diseases, such as diarrheal illnesses (13-
15). We expect to demonstrate that those children colonized with A, pylori have a lower incidence of
diarrheal diseases than the ones without colonization.

Methods. [n this second aim, our main goal is to establish which factors contribute to persists of A
pylori colonization. We will also assess the difference in phisiological changes that.might ocuured as
result of the H. pylori infection in the gastic mucosa. Furthermore, we hope to identify H. pylori
antigens that are specifically recognized by those individuals with persistence H. pylori colonization.

Physiological consequences of the infection. In adults, the level of acid production in the stomach is a
major determinant of disease outcome, but why some adults develop a hypochlorhydric response and
others a hyperchlorhydric response to A pylori is unknown. We hypothesize that events surrounding
- childhood infection may be a major factor, but there is little information on H. pylori-specific effects
- on.gastric physiology in childhood. it is possible that what have been thought in‘the past to be normal
" "age-related developments are in fact consequences of H. pylori infection. As indicated above, serum
samples were taken every six months during the first two years of life. Using these samples, we wili
compare pepsinogens I and I, and gastrin levels as markers of change in gastric secretory physiology

_among H. pylori-positive and H. pylori-negative children during the follow-up period, as we reported - - -

~in recent studies (35,46). These tests will be performed by Dr. Perez-Perez.

Immunological consequences of the infection. The level of antibody response to H. pylori antigens is
different among colonized individuals. However, the ELISA technique does not allow us for
.-assessment of the qualitative differences among.pos_it_j\}'g} serum samples. In this proposal we will -
-compare the number and the type‘of H. pylori antigens recognized by children with either persistent or
transient co!oniza-tiqn using western blot techniques. The combination of immunoblotting and ELISA
methods is amost_ efficient means of detecting serum antibodies to H. pylori antigens (47). We will
 also determine if the profile of antigens varies during follow-up in the same colonized patient using
the methodologies. previously reported (28). These tests will be performed in Dr.Perez-Perez's lab. _

" General consequences of the infection. We plan to estimate the effects of H. pylori infectionand it’s
timing of acquisition on child health, including growth and the occurrence and severity of other. -
infectious diseases. The index child’s weight and height were measured and recorded every six months
during the first two years of life. The weight to height ratio will be used as a measure of nttritional
status (48);_,hcigh't-for-age will be used as a measure of stunted growth (48). These measures (defined -




as percentiles on international growth curves) will be calculated using the Epi Info Nutritional
Anthropometry program (49). Field workers obtained weight and height measurements using standard
anthropometric protocols (50) under the supervision of a pediatrician. The nature of this cohort study
and the detailed data that was collected by questionnaire will allow comprehensive multivariate
analysis (comparison of /. pylori infection with all the variables collected in the guestionnaire) to
estimate the effects of A, pylori infection on the health of the chiidren.

Analysis. Our hypothesis that during the acute phase of the . pylori infection, major changes both at
the physiological and immunological level occurred, and that the age at which A, pvlori is acquired
has an important bearing on the long-term outcome (8), will be tested with the data collected from this
specific aim. Linear regression modeling will be used to estimate the effect of age and other factors on
indicators of the immune response such as IgA, [gG, and [gM immune response to whole cell
preparation and IgG immune response to CagA, and physuological parameters that are measured on a
continuous scale. Of particular interest will be the effect of age on the level of the humoral immune
response in children who become infected. Multiple regression models will also be used to estimate
the effect of environmental factors, host factors (including growth status) and strain factors (including
strain genotypes and number of infecting strains) on early physiological events (for continuous
outcome variables, linear regression models will be used; for dichotomous outcome variables, logistic
regression models will be applied). Regression models will also be-used to estimate the effect of -
infection characteristics of the infected strain on the age at which the infection is acquired. The impact
of the infection on children’s growth will be analyzed by comparing height and weiBht between those
. who become infected and those who remain free of infection, after adjusting.| for socioeconomic status
and other relevant covariates. The analysis will be performed using linear- regresston models to

i estlmate the effect of infection status on the child’s rate of growth.

Expected results and alternative approaches. We do not anticlpate any major problems in the
testing of the immunological response to the specific H. pylori antigens. To ovércome the lack of
sensitivity and spec:f' icity of the ELISA methods in young children, we will use |mmunoblomng _
techniques that appear to be useful for the diagnosis of H. pylon in children (51). We have enough
experience in these: techniques to have a high level of confi dence. We'also have accumulated
-experience in determmatlon of the | pepsmogen and gastrm Ievels in serum. We ‘expect to document
dlﬁ‘erenees in anthropometncal measurements between the group of co]omzed and non- colomzed

~children as indicators:- of the potent:a] 1mpact of H pylorz on health

vy Foa

béerved an ;{lte

Thls study w111 be conducted' accordmg to collaboranve arrangements between the New York
Umver31ty Schoel of Medlcme and the ICDDR in Dahka, Bangladesh :
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Detailed Budget

Title of the project: Longitudinal study of events asscciated with H. pylart acguisition in 8angladeshi children

Pi: Dr. Zahig Hasan
Duration: 1 year 3 months

Personnei salaries

% Duration 1st12 2nd 8 Tetai (inUS
Name Project position effet  in manth month meonths S)
Dr. Zahid Hasan Principal Invest. 15%% 12 2,748 1.924 4572
Or. P K. Bardhan Co-Pi 200 12 3422 2584 5.116
Cr. 3.A. Sarker Ca-lnvestigator - 53 12 900 - 300
Mr.Badrul Sampile Cocrdinator 20% 12 2.000 2,060
To be named Lab. Res. Officer 100% 12 4981 3653 8.634
To be named ’ Data Entry Tech. 20% 12 . _ 1,200 - 1,200
Sub-total: ’ 15,251 8,271 23,522
Supplies & Materials
Antigen stool detection kits 6.000 5.000 11,600
Labware & chemicals ) 500 500 1,000
Sub-total: '.§500 5500 - 12,000
Other expenses . ®
Shipment/communication *1,500 500 2,000 .
Sub-total: - . - 1,500 S0 .2,000
Domestlc_ '_l'ravel : o
Domesﬁ&-imnsportaﬁun of the samples to the a:rpcrt etc 3o 150 450 S
Sub-tntz!' < . - N - 300 150 450 SRR
Total nimctCost - 23, 551 14,421 . 37972

8~ 1,009 .. 2658 . - g

- 4,000
s 5,500
. 15.430 45130 T s

Md Boz!ur Rahman

Manager, Budgnt & .,«_.t °g .
- ... ICDDRAB: Cami

Health&Pc"
" Mohailai
Eanrjauﬁ-vdh
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March 7. 2002

Julte Busse, VS

Research Manager .

Thrasher Research Fund

16 E. South Temple Sireet, 3 Floor

-Salt Lake City, UT 84150-6910

Dear Ms. Busse:

drnv our proposal

- We have read the summary of the conference call on December 20, 2001 regar
entitled "Longitudinal study.of events associated with Helicobacter py!an acquisition in

Bangladeshi children.” We have made some modifications according to the points raised during _

discussion, and we are now submitting a revised proposal that follows the recommendations of
the panel of experts and focuses exciusxvely on the first phase. B

. Our answers to rhe pomts the rewewers raxsed dunng the dxscussmn are as t‘ollows

LT & : -~

a. Usmg :eralogxcal assays is not a srrong appraach
We understand there i Iis concern over the fise of serology proposed in r.he methodology of th:s

-“study (see response to rev:ewer #3, December 17,2001). Our previous work has demionstrated

“that the serologlcal assessment 1t.Of H pfﬂ'o annbodles in sequential. serum. samples _of the.same

i1 patient tested the same day ey

'7 - : - : iyu—u.r" o™ 3 .
e We behgvé“fhat"the use of 2 stool - anngen detecuon test in our proposal would yxeld usefu!

ildren; provides' more accurate result than-a

1 sifi informaiion. -

-infarmation. The siool antigen detection test can be performed with both fresh and stool samp-les.

PP

" from storEEef In addition, the test has the same sensmwty and spemﬁcxty whether d:arrhea

stools or normal stools are used;

. o EEEN

Ty
B




Summary of Conference Call for Perez-Perez proposal. December 20. 2001

Summary statements:

[his is a research group which is experienced in dealing with H. pylort linking with a
major vrganization an a developing countev, This is an understudicd uren. and gotentiallh
a really important project. but it has methodological problems. The progused aroject wiil
use samples collected 7-8 vears ago: at that time the current assav technologies were nut
available. The section proposing to use the archived samples could be reallv usefut,
especiatly if the resules can be correlated with clinical Londmom There are problems
with the second part of the proposed project activities.

At first reading. it seems like an exciting propusal. but there are huge methodological
problems, The Pl may not get new information from the retrospective work. We know
that in the birth to two age group the tests-may not be valid. As written. the retrospective
portion of the proposal simply may not.work. [deally. data is needed from birth througzh
age 3-5. Because data is missing from age 2 to 8. the two aims of the proposal cannot be

related.. - - : A .

[t was hard to understand the PI‘s proposed work for the second port1or'1‘ easier to
understand what they intend to do with the retrospective work. Useful information may
be gamed from the retrospecnve work, but maybe not from the proposed tollow-up Can~
PCR be used for determining the timing of acquisition of H. pylori, as well as’ :
mformanon regardmg persrstence of infection?

Pomts raised dunng dlSCUSSlOI! S

+ -+ 'Using serological assays is not a strong approach

L However, this set of archjved samples is very valuable. S o

. Bemg ablc to compare fccal samples obtzuned about the tlme of' acqulsmon of H pylon

S quld y:el‘d useful, mformanon. TR R o e

posmve f'orH pyroﬁ I e

nge from posmve to negahve to

. The PI's owﬁ papers aduﬁt that the proposed techmques may be weak

Thesmngtestxsnotlﬂ:elytobefamblemchﬂdren
There is more pediatric H. pylori work than the P seems to be aware of
e - Ifthe archived samples-are used wisely, the results could have lmpllcatlons in the US and

globaﬂy not jU.St in Bangladesh i



Recommendation: _
Submtit a revised proposal focusing on the stored specimens: the call committes cannot
;:qcommcnd support for the second phase of the aranosed work. 1se the approach of Whatdon
we Know, how canzve et answers? [se the hest rechnigues auvailubte, Porhapy o
approach. such as using Western blor w ook for antibodies o mors antigens. i Cleld gt
useful {nformuation. -

. .




Perez-Perez G./Thrasher Proposai

The possidiiity of omparing re cai mmmn.:. optained Pefore. arcund. 2nd afier e nme o
Lcorreiuting chis with hischer ';croiogicui FESROMES 5

I

ucéuisi[z’cn OF Hooviorlin o child and
pyigri antgen prepurations would hele us o underszand the coloni Zulinn process.
o A wigifcant progoriion of e Cildren describedd in che worio e she Wi Mowecin
reservalion seemed (o g positive for B pyvlor! ar e poing aind e varice ar aeceidnes L0
Ste FesUiE Of W iransient (fection o d non~speciiic rest]
Spontanenus clearanca or change from posiiive (0 negative rasuils i iests suc s the e
test or serological ussavs have deen reported. particularly in vouny children © 1. [n most of those
reports there is an agreement that this phenomenon represents 4 frunsient :'nr'cuuon and not she
result of a non-specific test. Our vverall conclusion in the Apache study isthat ar feast 335 of
children who were colonized with A. pyviori. pafticularly in the first fveFeurs of Tife. reprasented

Sypeoaepp
d42T2ADn

A transtent mfection.

A lot of studies have shown a change from posicive (o negutive (o positive for 8. pviori. i 5
not known if this represents clearance. '

To fully confirm clearance of H. pylori, whether in a previously colonized child .mth 1 negative
H. pylori test, or in a colonized adult after antimicrobial therapy requu'es an enddscopv of the
upper gastrointestinal tract, which probably will be Jusuhed_m the adult patient but not in the
child. Once again, we have to depend on other tests that indirectly.confirm the persistence of 4.

pylori.

£. The reviewers may not a gree with the Pl regarding whzr:h questions are more mtere_\rm g
with regard to what the archived samples could be used for. = ' :

It is possible that investigators who have access to archived samples have other pnontles of what
is important in the H. pylori research field. We have stated our rationale and described dur
hypothesis. We feel that the specific aims that we have proposed may help to learn more about _
the natural hlstory of A. pylorz and ldennfy relevam points in the tr:msrmss:on for thxs orgamsm N

e,

B e e T R e e RR

ety Would wéstern“blot* added to rhe restmg of the ch:ved sampfes be
Western blot serological techmque has the’ advantage of ma!cmg it poss:ble to deterrmne relauve. o
unmunogemmty thh regard to mdmdua}_ 'ugens present ina’ whole prepamnon “of . pylori. R
Therefore, the quahtanve propemes of this as’s’h??ne useful We have now mcluded in our

' proposa'.l the use of westen blot 1o compare the number and the type of antigen components that
are’ recognized for cluldren +with transient colonization and for those chlldren w1th pemstent

colomzanon. Th:s pomt is now 1nc1uded in thc proposal i L o

h The PI s own papers admzt that the prapo.red :echmques may be weak

We agree with the panel of reviewers that- our proposed techniques may be’ weak, but this,

assumption is true for almost any technique described to demonstrate the presence of H. pylori in
" pediatric populations. At the very least this pmposal intends to establish more realistic threshold

values in the serological tests. and to correlate those results with other methods such as the stool

antigen dctecuon test and stool PCR for H. pviori detecuon

L T':e string-test is not lzkelv to be feasibie in children.
This point s.irfelevant.since we have now ehrmnated the second ph..me of thé-original propos.ﬂ

(]



Perez-Perez G./Thrasher Praposal

[ There fy inory zediaoric B oviors work S the PU ey f0 e e

W L. nave reviewed -'in: mostcurent literature and included in the srocosai cniy shose e

ated 1o pediatric H. pvlort research thature relevant wo this siudy,

(i e wrolitved samples wire wved wisel e reswlon coundd uve mfivusions i i Y

glebails aot just in Bungladesi.
We fuils agres with this point. We are se=king support from The Thrasher Fundaton. i 2art.
Pecause they huve J sertous COMMIIMEN 10 bring the henedits of medicul research 0 the st o7

the world.

We hope that this revised proposal includes most of the recommenduaiions ¢ the reviewers zunct

and answer those points raised during the discussion of the previous proposal. [ addition. s
keep a specific budget tor the ICDDR, B since this type of collaborative efforts it is al: VNS
desirable and we want more participation by the local institution. We believe that Thrasher aise
likes as much work to be done at the local site as possibie and our L.O“JCOI'.J[OFS at the [CDDR.B

°" have an excellent record for this type of work. ' .

-

We have included a new time line and a new budget that reﬂects the ch..maes in the proposal. .-
- We believe that these new modifications will allow us to achieve the aims of our proposal.

) “Thank you for considering this work..

Yours sincerely,

T L RAT e L AT

S or—an i e
DR S5 S E

Guzllermo Perez- Perez DSc LT L o e _
Associate Professor of Medicine and Mmrob:ology S o R

* Department of Medicine and Mlcroblology . o o R
Insutute for Urban and Glebal Health NYU. : e S o T
GP—P/rp ' _ B A B o S e cm ’ .
Enclosures - R ST o L . oo 7 .ot

Lok



FF Pnncipal Investigator/Program Director (Last. irst.  Perez-Perez Guillerma |.
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Pravide the following information for the key gersonnel in the arder listed for Form Page 2,
Photocony this page or ‘ollow this ‘ormat for sack cersen.

[ RCSITCN s

MAME

Guilerma | S8ez.2eraz ' ¢ Aszooaie Professaor

SDUCATICNTRAINING :Sacqn ik saccataursate ar 2t6ar atiai IFBPRCSICAA ACUCINCN. SUCh 18 ALrsnG. and wmclude cosicocioral rammig.

CEGRES FIELD OF 3TUDY

N ]
INSTITUTICN AND LOCATICN i fEARE) I
nf JCEiicania) ! f
Iscuela Nacional Ze Clerncias Scloarcas. PN, Vexica o &S g7z ] Jaciericgy .
' E
Escuela Nacienal de Ciencias Siciogicas. IPM. Mexico : WSe 87 Micrebiategy
Escuela Nacional de Ciencias 3iolccjlcas. IPM. Mewca :

i
!
!
|
CSc i -7 i985 Medicat Micretioiegy
i
| |
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and complete references ta all publications during the past three years and to representative earlier publications pertinent ta this appiication. If the list
af publications in the last three years exceeds two pages. select lhe most gentinent gutlications. DO NOT EXCEED TWO PAGES.: '

Professional Positions: ‘ :
1973-1976 Lecwrer and Head. Depariment of Microbiology, UAP. Puebla, Mexico,

"

[976-1979 Microbiologist. Control and Production Departments, INH. Ministry of Health, Mexico.

1977-1979 Visiting lecturer, Department of Microbiology, UAP. Puebla, Mexica. :

1979-1981 Microbiologist, Intestinal Bacteriology Lab. Hospital Infantil, Mexico. )

1981 Microbiologist, Enterobacteriaceae Laboratory, [SET. Ministry of Health, Mexico. - S

1982-1985 .  Head of Bactericlogy Department, ISET, Ministry of Health, Mexico., . b z

[985-1986 Post Doctoral Fellow, Infectious Disease Section..Univ Colorado School of Medicine, Denveér, CO

1986-1987 Instructor, Division of [nfectious Diseases. Department of Medicine, University of Colorade School of .
Medicine, Denver, Colorado. . " :

1987-1989 Assistant Professor, Division of Infectious Disease, Department of Medicine, University of Colorado School of

. Medicine, Denver, Colorado. ' . . ' '

1989-1993 Research Assistant Professor, Division of Infectious Diseases, Department of Medicine,, Vanderbilt University
Schogpl of Medicine, Nashville, Tennessee ' . ' .

1993-2000 Research Associate Professor, Division of Infectious Diseases. Department of Medicine, Vanderbilt University

School of Medicine, Nashville, Tennessee . .
2000-present - Associate Professor of Medicine, Division of [nfectious Diseases, Department of Medicine. New York
University School of Medicine, New York, New York . :
: Selected Publications (from 100 reviewed articles) _ .
Perez-Perez Gl, and Blaser MJ. Conservation and diversity of Campylabacter pyloridis major antigens. Infect lmmun
55:1256-1263, 1987. I ' P ‘ . L
Perez-Perez Gl, Dworkin BM, Chodos JE. and Blaser MJ. Campylobacter pylori antibodies in humans. Ann Intern Med
109:11-17, 1988. ' . o ' _
Dunn BE, Perez-Perez Gl, and Blaser MJ. Characterization of Campylobacter pylon proteins. Two-dimensional gel’
electrophoresis and immuncblotting. Infect immun 57:1825-1833_1989. . T o
Dooley CP, Cohen H, Fitzgibbons PL, Bauer M, Appleman MD, Perez-Perez Gl, and Blaser MJ. Pravalence of Helicobacter
pyfon infection and histalogic gastritis in asymptomatic persons. N Engl‘ij Med 321:1562-1568, 1989. - .
Perez-Perez GI, Bodhidatta L, Wongsrichanalai J, Taylor DN, Baze WB, Dunn BE, Echeverria PD, and Blaser Mu.
Seroprevalence of Helicobacter pylori infections in Thailand. J infect Dis 161:1237-1241,1990. . ' .
Drumm B, Perez-Perez GI, Blaser MJ, and Sherman P. Intrafamilial clustering of Helicobacter pylori infection. N EnglJ Med
322:353-363, 1990. ' : o : o :
Ounn BE, Campbell GP, Perez-Perez Gl, and Biaser MJ. Purification and characterization of Helicobacter pylori urease. J -
Biol Chem 265:9464-3469; 1990. " :
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Microbiol 29:642-644, 1581, p
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pylori cytotoxin. Infect Immun 59:1254-1270, 1991. i .
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Perez-Peraz Gl, Brown WR, Dunn BD. Cover TL. Cac P, Blaser MJ. Correlation. between gastr:c mucosal inframmation and
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CURRICULUM VITAE OF KZ HASAN

DATE OF BIRTH: funuar. 17, 1043

i SURNAME: HASAM
. NATIONALITY.  Banviadesi

FORENAMES: KHUNDRKAR ZAHiD

. DEGREES. DIPLONMAS 2. duomm clasy, ur sty and Jates )
Mledicine. Surgers, Obs, & Gvnze.  MBBS dtagong Medical {_oll-,_,_ Banuisdesi I
Pubiic Heaith 1 Epidemiology MPH cins Mookins Universive, S LT
Putlic Heaith and Sgidemioiog DrPk i :‘..iu_ of Alabama Birrr‘.:’ngimm. AN Snen

CURRENT POST (with dates:

Title: Assecidte Scientst
Chiid Health Progrumme. Public Mealth Scienees Division, iICODR.3--

Department:
Date of aprointment: 29 July 1993
Expected terminaiion: Not applicable

4. CONTRACT OF EMPLOYMENT: International Centre tor Diacrhoeal Diseases Research,
Bangladesh « [CDDR.B)

LAST 3 POSTS HELD (with dates) ; .

" - Associate Scientist, PHSD, ICDDR.B ~ 1993 to present
- Assistant Scientist, (CDDR,B 1980-1983. 1988-1993
- Physician/Specialist/Epidemiologist- a joint program of ICDDR,B and
. Ministry of Health, Kingdom Saudi Arabia

Ly

1985-1988 . .

6. RECENT PUBLICATIONS

Unicomb LE, Podder G, Gentsch JR, Woods PA, Hasan Hasan KZ, Faruque AS A!bert v, Glass.
RI. Evidence of high- frequency genomic reassortment of group A rotavirus strains in ‘
Bangiadcsh emcrgcncc of type G9 in 1995.J Clm Mncrobno[ 37(6) !883 91. 1999 Jun.

.,__W,_Hossam MA Hnsan KZ, Albcrt ML" (1994) Shloeila carriers among non-daarrhoeal ch:ldrcn B
Ll eeodnan: enc[em:c area of shloellos:s tn Bangladesh. Trop ~and- Geographlcal medu:mc 49 (i) Bz

48.

. Hasan KZ and Hossain MA (1991) A comparative study on the use e of transport ‘media and
‘direct p!atmg for isolation of Shigella spp in the rural context of Bangiadesh Bangladesh

- .?i__-}ournal of Mzcroblology
‘Hossain MA, Albert ML and Hasan Hasan KZ ( ]990) Epademlology of sh:gellos:s in Teknaf a.
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