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PARTI: SUMMARY REPORT



CO-ORDINATED RESEARCH PROJECT ON "USE OF ISOTOPIC TECHNIQUES TO
EXAMINE THE SIGNIFICANCE OF INFECTION AND OTHER INSULTS IN EARLY
CHILDHOOD TO DIARRHOEA MORBIDITY, MAL-ASSIMILATION AND FAILURE TO
THIRIVE

FIRST RESEARCH CO-ORDINATION MEETING

SUMMARY REPORT

This Co-ordinated Research Project (CRP) addresses an important public health issue in
many developing areas, which is the existence of high rates of infection and diarrhoea disease and its
deleterious effects on the health and nutritional status of infants and children around the world.
Persistent diarrhoea with associated malnutrition remains a major cause of morbidity and mortality in
the developing countries. There are established relations between diarrhoea disease and Helicobacter
pylori infection and the latter may also additionally specifically impair nutrient absorption.

Helicobacter pylori infection is likely to be the most common world wide bacterial infection, and
it is estimated that approximately 50% of the general population is affected. The World Health
Organisation has classified H. pylori as a Group 1 carcinogen. Young children in developing countries
are the main targets of infection, with a substantial risk of developing gastric carcinoma during
adulthood. High infection rates of H. pylori among new-borns and young children in developing nations
appear to be a major cause for chronic under-nutrition and diarrhoea syndrome with failure to thrive.
This bacterium can survive in the acidic interior of the human stomach due to its capacity to: 1) secrete
an enzyme called urease, which decomposes the urea contained in the stomach's interior into
ammonia and carbon dioxide increasing the pH move underneath the protective mucous membrane in
the stomach where it is protected from the caustic stomach acid. This transitory drop in stomach
acidity, explained by a diminished gastric secretion and an increase in ammonia production during
infection, promotes the transit of lower bowel pathogens leading to repeated gastrointestinal
infections, causing diarrhoea and adverse consequences on nutrition and growth.

This CRP seeks to identify and assist research groups in developing countries, which plan to
conduct studies on the area of H. pylori infection and its. impact on nutrient assimilation, nutritional
status and growth, using 13C labelled substrate breath tests, and other isotopic techniques. The
specific research objectives are the following:

• To quantify the magnitude of the prevalence of H. pylori infection in different developing
areas by using the 13C urea breath test.

• To study carbohydrate, fat and protein assimilation, that is digestion, absorption or
metabolism of these macronutrients, by using 13C labelled substrates breath tests.

• To assess nutritional status, i.e., growth and body composition by anthropometric
techniques, and specific micronutrient deficiencies.

• To gain further information on the onset of H. pylori in infants and children by identifying
modes of transmission, specific risk factors, and to learn more on the demographic, socio-
economic and hygienic conditions in developing areas.

• To study possible association between H. pylori (H.p.) infection and its socio-economic
risk factors with diarrhoea morbidity and nutritional status in developing areas.

The purpose of this first Research Co-ordination Meeting (RCM) was to discuss and establish
basic protocols of 13C breath tests for sample collection and analysis. The meeting was held at the
IAEA's Headquarters in Vienna, with the contract and research agreement holders, and in-house staff
(Figure 1). The list of participants and the agenda are given in the Appendices A and B, respectively.

Dr. Steffen Groth, Director of the Division of Human Health (NAHU), opened the meeting and
welcomed all participants. Dr.Venkatesh lyengar, Section Head of the Nutritional and Health Related
Environmental Studies (NAHRES), talked about the NAHRES activities followed by Ms. Maria Cristina
Pereira de Souza, NAHRES Technical Officer and Scientific Secretary of the meeting, who presented
a brief overview of the current nutrition projects at the IAEA.



Prof. Yvo Ghoos, from the "Katholieke Universiteit Leuven", Belgium, provided expert
consultation on the use of 13CO2 breath tests for H.p. detection and nutrient mal-absorption, and gave
the latest insights in the use of pre- and probiotics to improve immunoiogical gut response
(Background paper). Prof. Nadine Ectors, also from the "Katholieke Universiteit Leuven", Belgium,
provided her extensive expertise on the clinical aspects of H.p. infection during the meeting, and
presented a talk on the chances and failures to eradicate H.p. infection in the Western countries.

The meeting provided the opportunity for chief scientific investigators to discuss and review,
when applicable, their proposed research protocols. The discussion covered many important aspects
of the study design, standardisation of the methodologies used for sample collection with emphasis on
breath sample collections, and ethical issues. Some scientific papers were referred to and discussed
during the various sessions1. A protocol on standardization of methodologies for 13C urea breath test
was developed (Appendix C). In addition, a draft of the important points to be included in the consent
form of the studies was written and agreed upon by the participants (Appendix D).

Information on the projects is given in Table I. Individual proposals and some preliminary
results are described by the principal investigators in Part II of this report. Two types of studies were
identified during the meeting: clinical studies including Argentina, Bangladesh, Benin, Chile and
Senegal, and public health studies with Cuba, India, Indonesia, Mexico and Pakistan.

Table II presents a summary of the present status of each individual research contract holder.
At the end of the meeting, research contract holders were asked to present a final project's work frame
including any changes that were proposed and agreed upon during the discussion (Appendix E).
Mass spectrometric analysis of 13C from ARG, BEN, CHI and SEN will be done in Santiago, Chile at
the Institute of Nutrition and Technology of Foods (INTA). For the public health studies the following
institutions were identified for the mass spectrometric analysis: CIAD in Hermosillo, Mexico will
analyse samples from MEX and CUB, St. John's Medical College, Bangalore, India will analyse
samples from IND and INS, and the University of Glasgow, UK will provide analytical services to BGD
and PAK. It was also agreed to nominate one person, from each study group, to be responsible for the
coordination of data generated by the projects. Dr. Oscar Brunser and Dr. Anura Kurpad were
selected for the clinical study and public health study groups, respectively.

1 VAIRA, D., MALFERTHEINER, P., MEGRAUD, F., et at., Non-invasive antigen-based assay for assessing
Helicobacter pylori eradication: A European multicenter study, The American Journal of Gastroenterology, 95
(4) (2000) 925-929.
BAZZOLI, F., CECCHINI, L., CORVAGLIA, L., et at., Validation of the l3C-Urea breath test for the diagnosis of
Helicobacter pylori infection in children: A Multicenter study, The American Journal of Gastroenterology, 95
(3) (2000) 646-650.
DRUMM, B., KOLETZK.0, S., ODERDA, G., Medical Position Paper: Report on the European paediatric task force
on Helicobacter pylori on a consensus conference, Budapest, Hungary, Sept. 1998, Journal of Paediatric
Gastroenterology and Nutrition, 30 (2000) 207-213.
WENDAKOON, .C.N., OZIMEK, L., Anti-Helicobacter properties of Lactobacillus casei in fermented milk.
Abstract.
KlNDERMANN, A., DEMMELMAIL, H., KOLETZKO, B., KRAUSS-ETSCHMANN, S., WlEBECKE, B., K.OLETZK.O, S.,
Influence of age on ljC-Urea breath test results in children, Journal of Pediatric Gastroenterology and Nutrition,
30 (2000)85-91.



TABLE I: LIST OF PROJECTS WITHIN THE CRP

Name

Ms. Marcela
ZUBILLAGA

Mr. Swapan KUMAR

ROY

Mr. Y. GHOOS/ MS.

Nadine ECTORS

Mr. P. Francis
LAWSON

Mr. Oscar BRUNSER

Mr. Manuel
HERNANDEZ-TRIANA

Mr. Mahdin A. HUSAINI

Mr. A.V. KURPAD

Ms. Maria Isabel
ORTEGA VELEZ

Mr. S.Q. NIZAMI

Mr. Mohamed FADEL
NDIAYE

Institute/Country

Universidad de
Buenos Aires,
Argentina

International Center
for Diarrhea Disease
Research,
Bangladesh

UZ Gasthuisberg,
Gastrointestinal
pathophysiology,
Leuven, Belgium

Centre de Diagnostics
et D'Urgences, Benin

Institute of Nutrition
and Food Technology
(INTA), University of
Chile, Chile

Institute of Nutrition
and Food Hygiene,
Department of
Biochemistry and
Physiology, Havana,
Cuba

Nutrition Research
and Development
Center, Bogor,
Indonesia

St. John's Medical
College, Bangalore,
India

Centra de
Investigacion en
Alimentacion y
Desarrolo, Sonora,
Mexico

The Aga Khan
University & Hospital
Karachi, Pakistan

Institute "Cercle
Senegalais De
Gastro-Enterlogie,
Dakar-Fann, Senegal

Contract/
Agreement No.

ARG-11075

BGD-11077

BEL-11145

BEN-11076

CHI-11078

CUB-11079

INS-11081

IND-11080

MEX-11082

PAK-11083

SEN-11085

Title of Project

Study of the use of probiotic
foods as a complement of the
conventional antibiotic-therapy for
the treatment of helicobacter
pylori infection in children and its
use as a prophylactic therapy in
the re-infection by this pathogen

Glutathione metabolism in
Bangladeshi children with
increased small bowel
permeability and impaired growth

Treatment of children with
helicobacter pylori infection and
mal-absorption syndromes with
probiotics: Comparison with
conventional methods.

Treatment of children with
(helicobacter pylori) infection and
mal-absorption syndromes with
probiotics. Comparison with
conventional methods.

Treatment of children with H.
Pylori infection with probiotics:
Comparison with conventional
methods

Contamination by Helicobacter
pylori measured by the 13C-Urea-
Breath-Test and nutritional status
of children with chronic diarrhea
syndrome in Havana City

Magnitude of Hp infection and its
impact in macronutrient
assimilation and nutritional status
of under five children

Helicobacter Pylori infection in
apparently healthy South Indian
children

Relationship of Helicobacter
Pylori infection to the nutritional
status of children with chronic
diarrhea and abdominal pain from
three different environments

Helicobacter Pylori Colonization
in infants and its relation to
childhood morbidity

Treatment of children with
helicobacter pylori infection and
mal-absorption syndrome with
probiotics: Comparison with
conventional methods



TABLE II: SUMMARY OF PRESENT STATUS

EXPECTED

To assist national laboratories to use 13C labelled
substrate breath tests and mass spectrometry to
examine the causes of diarrhea disease and to
study its impact on macronutrient assimilation and
growth in developing countries.

ARG-11075

BGD-11077

BEN-11076

CHI-11078

CUB-11079

INS-11081

IND-11080

MEX-11082

PAK-11083

SEN-11085

PRESENT STATUS

10 countries from Africa, Asia and Latin America
have joined this CRP as research contract
holders. One research agreement (Belgium) was
signed in order to provide high level of expertise
for the whole CRP. A standardised protocol for
the 13C urea breath test will be used by all
projects. By using isotopic techniques, these
studies will generate valuable knowledge on the
magnitude and the deleterious effects of H. pylori
infection in less privileged areas around the
world.

Clinical trial using antibiotics and kefir with 70
patients from 7 to 12 yrs of age from the Gl Clinic
in Buenos Aires.

Impact of SCAA in persistent diarrhea for
requirement in growth glutathionine production.
Detection of Hp was added in the protocol.

100 school children with Hp infection from urban
area will receive antibiotics and prebiotics.
Association between Hp and growth will be
investigated.

Apparently healthy school children from low SES
urban area in Santiago will receive antibiotics,
kefir and prebiotics.

Case-control study of chronic diarrhea in children.
Results of pilot study were presented. Nutritional
status of specific micronutrients will be assessed.

Examine the magnitude of Hp infection at
different stages of PEM in 150 young children
attending Nutrition Clinic.

Determine Hp prevalence in rural and urban
areas among school children for two 2 years.

Examine relationship between Hp infection and
nutritional status in children between 5-10 years
of age in three different environments.

Gather information on Hp colonization in infants
and its relation to morbidity and growth.

Children with Hp infection from public and private
schools will receive antibiotics and prebiotics.
Association between Hp and growth will be
assessed.



RCM Participants (from left to right):

Standing: Dr. Mahdin A. Husaini, INDONESIA; Dr. Swapan K. Roy, BANGLADESH;
Dr. Manuel Hernandez-Triana, CUBA; Dr. Marcella Zubillaga, ARGENTINA; Dr. Ma.
Isabel Ortega Velez, MEXICO; Dr. P. Francis Lawson, BENIN; Dr. Oscar Brunser,
CHILE; Dr. G. Venkatesh lyengar, Section Head, Nutritional and Health-Related
Environmental Studies, IAEA, Vienna; Dr. Qamaruddin Nizami, PAKISTAN; Dr.
Mohamed Fadel Ndiaye, SENEGAL

Sitting: Dr. Ma. Cristina Pereira de Souza, Scientific Secretary of the Meeting,
Section of Nutritional and Health-Related Environmental Studies, IAEA, Vienna;
Prof. Dr. Nadine Ectors, BELGIUM; Prof. Dr. Yvo Ghoos, BELGIUM

Not in picture: Dr. Anura V. Kurpad, INDIA

Photo provided by Dr. Mahdin A. Husaini, Indonesia
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TREATMENT OF CHILDREN WITH HELICOBACTER PYLORI INFECTION AND
MALABSORPTION SYNDROMES WITH PROBIOTICS: COMPARISON WITH
CONVENTIONAL METHODS

Y. GHOOS, UZ Gasthuisberg, Gastrointestinal Pathophysiology, Leuven, Belgium
O. BRUNSER, Inst. of Nutrition and Food Technology, Macul 5540-Santiago, Chile
F. LAWSON, Clinique Padre Pio, Cotonou, Benin
A. MUZEKE, Faculte de medicine, Univ. Kinshasa, Kinshasa, Congo
M.F. NDJAYE, Cercle senegalais Gastroenterologie, Dakar, Senegal

XA0056162

Abstract

It is stated that in developing countries a high rate of Helicobacter pylori infection among new-
boms and young children occurs. It is further assumed that this incidence may lead to
inhibition of defense mechanism (inhibition of acid secretion) against bacteria, per orally
ingested. This may result in excessive colonisation of the small intestine by bacteria. This
situation may become a major cause for chronic malnutrition and diarrhoea syndrome with
failure to thrive. This project aims at determining the occurrence of Helicobacter pylori infection
in children at young age. It is aimed also at tracing the relationship between the Helicobacter
pylori infection and the state of undernourishment. Finally it is aimed at comparing the
usefulness of pre-/probiotics as anti-infection treatment.

The methods used to demonstrate above mentioned parameters are based on stable isotopes,
13CO2 and H2 breath tests mainly. To assess nutritional status and progress in growth
conventional anthropometric techniques will be used, complementary to the results obtained
by stable isotopes.

It is put forward that the use of pre-/probiotics, instead of antibiotics, will suppress upper
gastrointestinal infection and restore the intestinal cell capacity to assimilate all food
ingredients.

1. SCIENTIFIC BACKGROUND OF THE PROJECT AND SCOPE OF THE PROJECT

Helicobacter pylori establishes a persistent, probably life-long infection in the stomach of its
host. The infection can develop into chronic inflammatory conditions such as active gastritis, peptic
ulcer disease and incidentally gastric cancer [1-3]. In acute infections, there is a period of
hypochlohydria. During this period the gut mucosas first line defense is undermined. This renders the
host more susceptible to assaults from other intestinal pathogens. It results in promotion of
colonisation of pathogens in the small intestinal tract, which come into competion for nutrition of the
host. Undernourishment and failure to thrive are signs of this pathological condition [4-7].

This statement however has seriously been compromised by a recent consensus, issued by
the European Helicobacter pylori Study Group and the Helicobacter pylori Working group of the
European Society for Paediatric Gastroenterology [8], which groups agreed that in developed
countries there is at present no indication for widespread screening for Helicobacter pylori infection in
symptomatic and asymptomatic children. But in developing countries the prevalence of infection is
very high and may represent a long-life condition, which makes the gastrointestinal tract very
vulnerable to pathological bacterial invaders.

Therefore the scope of the present project is double:

First: Which is the significance of bacterial infections of the upper part of the gastrointestinal
tract in view of diarrhoea morbidity, mal-assimilation and failure to thrive?

Second: Can pre-/probiotics improve the nutritional status of infected children, and are they a
promising tool to use on a larger scale in developing countries?

This goal can be visualised as follows:



External factors

Helicobacter pylori

infection

Pre-/probiotics

Intestinal infection

Diarrhoea and

Failure to thrive

Restoration of

GI - functions

1.1. Gastro-intestinal infections

Developmental regulation and nutritional processes influence bacterial toxin interaction to
microvillous membrane receptors and signal transducers. The mucosa forms the first barrier to
antigens presented at epithelial surface. The mucosal barrier comprises several components,
including gastric pH, gastric and pancreatic enzymes, a glyco-protein rich mucin layer and an intact
microvillous enterocyte surface under growth control. Surface immunoglobulin IgA and IgM also
provide surface protection

On exposure to antigens and bacteria, the intestinal epithelium mounts an immune response.
This immune response depends on the balance between the antigen-handling and antigen-presenting
capabilities of the intestinal mucosa. It also depends on the bacterial adherence and colonisation and
the release of inflammatory cytokines from the epithelium. There is a fine balance between the release
of pro-inflammatory and anti-inflammatory response at the epithelial surface [9].

Toxins, secreted by bacteria may damage the immunological mechanisms of the intestinal
barrier, form the basis of diarrhoea in childhood and may lead to morbidity and mortality [10]. However
some bacterial products may play a beneficial role in the maintenance of the integrity of the intestinal
epithelium. Such metabolite is butyrate, a short-chain fatty acid that is formed upon fermentation of
carbohydrates (prebiotics). Butyrate may not only be energy source for colonocytes, but also
stimulates epithelial cell proliferation and cytokine release [11].



1.2. Pre- and probiotics: definitions and properties

Prebiotics: "a nondigestible food ingredient that beneficially affects the host by selectively
stimulating the growth and/or activity of one or a limited number of bacteria"[12]. Preferred target
organism for prebiotics are species belonging to the Lactobacillus and Bifidobacterium genera, which
are part of the normal gut flora. The yeast Saccharomyces boulardii, normally not present in the gut
flora, may also be considered as probioticum.

Prebiotics are beneficial for the epithelial cell in a direct way by providing cell fuel (butyrate)
and energy for the host (propionate, acetate) and in an indirect way by stimulating microorganism that
shows probiotic properties.

Probiotics: probiotics aim to produce a beneficial effect on the host by administration of viable
microorganisms [13]. A review of the role of probiotics in the control of human health has recently
been given [14]: enhancing host's immune response, suppression of growth and/or activity of
pathogenic intestinal microorganism, production of butyrate. Among the list of probiotic agents, of
which the genera Lactobacillus and Bifidobacteria are the most prominent, the yeast species
Saccharomyces boulardii has been shown to exert very beneficial effects too. The yeast is
therapeutically in use as effective treatment in case of antibiotic induced diarrhoea, Clostridium difficile
infection, infectious diarrhoea, diarrhoea in critically ill tube-fed patients, HIV-associated diarrhoea.and
very recently is has been demonstrated that Saccharomyces boulardii exerts pronounced probiotic
properties by adhering to Escherichia coli and Salmonella tiphimurium cell surface [15].

The administration of Saccharomyces is safe. In very seldom case Saccharomyces boulardii
may give rise to sepsis, in the presence of indwelling catheders [16].

The interrelationship of pathological conditions and the use of pre-/probiotics are given on a
separate figure.

1.3. important note on the use of pre-/probiotics

In the Western countries it is most common to use ANTIbiotics to cure bacterial infections. In
the present project the use of PRE-/PRObiotics is aimed at solving problems of small intestinal
infection in young children in developing countries. The latest results on the use of Lactobacillus casei
in the eradication of Helicobacter pylori are very promising [17]. Furthermore the use of pre-/probiotics
precludes the problem of resistance to antibiotics. The technology to prepare pre-/probiotics can be
acquired by the country itself, and makes it less dependent from foreign enterprises. It also
guarantees that the pre-/probiotic substances become readily available to the population.

2. METHODS

The methods of investigation are twofold:

A. First: classical methods: growth will be assessed through measurements of body weight,
length and mid-upper arm circumference at regular intervals. It is to be discussed which immunological
parameter has to be analysed in blood serum to demonstrate immunological status: IgA, slgA or IgM,
number of neutrophiles.

B. Second: methods based on the use of 13CO2 breath tests. These methods will be applied to
demonstrate Helicobacter pylori infection and to investigate digestion-absorption or malabsorption of
food ingredients. Special attention has to be given to the demonstration of bacterial overgrowth. This
is done by measurement of H2 in breath after administration of a non-absorbable carbohydrate
(lactulose, insulin), given with the meal. (Hydrogen is a gas, which is typically formed by fermentation
of carbohydrates and which is rapidly absorbed by the epithelial cell and excreted by the lungs.)

a. Introduction to 13CO2 breath tests (BT):

The principle of 13CO2 BT is the following:

Breath tests have the common characteristics that to an individual a substrate is administered,
that bears the functional group in which a normally present 12C atom has been replaced by the stable
isotope 13C. This functional group is cleaved enzymatically under specific circumstances, either during
the transit through the gastro-intestinal tract, either during the absorption, or during further metabolism
of the absorbed substrate. After cleavage the marked subgroups undergo a metabolic process that



ends with expiration of the labelled CO2. It is necessary that the speed determining (rate limiting)
factor of the whole physiologic process is directly related to the genesis of 13CO2. The 13CO2 mixes
with the body pool of CO2 - HCO"3 and is breathed out. In this way the exhalation of 13CO2 reflects the
function to be investigated.

Schematically this process can be shown as follows:

13Csubstrate

Enzyme activity
or

• GI function
or

- Bacterial metabolism

13CO2

The 13C,substrate has to be chosen in such a way that the enzyme/function/bacteria is the
rate-limiting step in 13CO2 production to demonstrate either enzyme activity, either a well-defined Gl
function, either bacterial metabolism by CO2 measurement.
When the excretion of the tracer in breath is expressed as % dose per hour and/or as cumulative %
dose excreted over a defined time period, a dynamic analysis of the examined parameter of the Gl
tract is obtained in course of time.

b. An example is given: C, corn flakes to measure starch digestion

60 120 180 240
time (min)

300 360

The curve above shows the evolution of CO2 in breath, expressed in % dose /h, after the
intake of a corn flakes meal. The curve below expresses the data in % dose cumulative over 6 hours.
Both curves are the mean of 6 individuals; the experiment has been done in double to show
reproducibility.

60 120 180 240

time (min)

300 360



c. The mode by which the date, obtained by isotope ratio mass spectrometry are converted to the
curves is given on the following page

• the amount of 13C in breath CO2 is measured by isotope ratio mass spectrometry (IRMS) as a
delta-value (per mil) and can be transformed in mole fraction MF and mole percent MP(%),
according to the following equations:

MF = with 0.0112372 = 13C/12C in the reference PDB

0.0112372*

MP(%)=MFxl00

these MF values are converted to percentage dose recovery (PDR) per hour of the initial amount
administered

PDR(%/h) = 100*
excess amount"

mexcess amount 13Cadministered = (M%ubstrate -MFl0)*~— *n
M

with m = administered dose of the substrate in mg
M = molar mass of substrate, i.e. 60 mg/mmol for urea
n = number of labeled positions in the substrate molecule, i.e. 1

excess amount nCbrealh ={MF, - MF'/0)* CO-, production

with C02production = 300 rnmol/(h.m2BSA) (BSA = body surface area)

BSA = 0.024265 * ( ^ 0 5 3 7 8 * H039M)

W = weight of the subject in kg
H = height of the subject in cm

• the cumulative percent dose recovery (CPDR) is calculated from the PDR using numerical

integration

PDR + PDR
CPDR, = CPDR,_, + '• ^± * {At) with At = 0.30 h

d: 13CO2 breath tests under consideration in the project:

13C,urea breath test to demonstrate the presence of Helicobacter pylori in the stomach.

This is a well-known test, based on the use of 13C,labelled urea which is cleaved by urease
activity of the bacterium [17]. The test meal is pre-packed food which contains the 13C,label. The
instructions to perform the test are given on a separate sheet. Also given separately is the test
protocol.

Corn flakes test to demonstrate starch digestion:

This test is based on the fact that corn-products are 13C,enriched in a natural way. When milk
and some sugar (as sweetener) is added to the corn flakes a very attractive meal is presented, which
is well accepted by children (an example of 13CO2 excretion in breath has been given above). On a
separate sheet the instructions to perform the test are given. This test is new and data have has not



been published before. However, the results obtained coincide with the results, published previously,
when pure starch has been administered [18].

The corn flakes test makes the test better accepted by the children as when only starch would
have been given.

Choco cream test to demonstrate lipid digestion:
The choco smear contains the 13C,mixed triglyceride which is the substrate of choice to

demonstrate the digestion and absorption of lipids. The test meal differs considerably from the test
meal as described originally [19]; the results are similar however. It is undoubtly great advantage that
the 13C,label is given in a meal which all children like. Instructions to perform the test are also included
as Annex.

Other 13CO2 breath tests may be considered to explore gastrointestinal functions also, i.e.
protein breath test, gastric emptying, orocecal transit time. However some are of minor importance in
relation to the project, others are too expensive (protein breath test) to be used at the early set-up of
the study.

The main problem, encountered in the demonstration of food ingredient absorption by the use
of labelled 13CO2 is the CO2 formed by bacteria in the small intestine. The bacterial contribution to CO2

production to be taken into account. In all instances the presence of bacteria in the small intestine has
to be documented in a non-invasive way (by measuring H2 in breath).

Proposal of the study:
This design is subject to discussion by the participants and is open to modifications to improve

the achievement of the final goal.

The study will be conducted in a parallel manner: two groups of patients, both Helicobacter
pylori (Hp) positive, will be studied in a parallel way:

Group 1: patients to be treated in the conventional way to eradicate Hp
In children the treatment (ten days period) will be the following

Losec: 1 mg/kg and per day: single daily gift
Clamoxyl: 50 mg/kg, three times per day
Flagyl: 7.5 mg/kg, three times per day

Group 2: patients to be treated by pre-/probiotics, period three months
Pill of Saccharomyces boul. + 5 gram insulin, three times per day
Pill and insulin have to be suspended in water

Santiago de Chile will contain an additional group of 50 patients: period three months
Treatment: pill of lacteol (suspended in water), three times per day
Number of patients: 50
Age of patients to be determined

Schedule of examination:

Before the start: execution of the 13C,urea breath test (one hour as conventional) to screen for
Hp positiveness, examination of a large group of patients to be included in the study; selection of
patients, presentation of the study, informed and signed consent of the parents.

At the start: re-execution of the 13C,urea breath test with 5 gr of lactulose (to demonstrate
bacterial overgrowth); test execution over 4 hours to collect hydrogen.

Re-examination (i.e. basic package) after three months
Centralisation of results (at the Leuven unit), evaluation and preparation of report to be presented at
the meeting of all participants.
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Group 1 Group 2

exajDuroatjoji. package;
Anthropometric; arid clinicai examination;

•';7Cv' urea; ijrwtlitegt.'with' -5 •gr^xniacMipse.' •.' \ •: • ."

Executioriof corn ilaked test for-starch'digestion'

Antibiotic treatment Sacch. Boul. + inulin

I
The expected data will be the following:

Before the start:
C,urea breath test to include the patient13,

At the start:
- 13C,urea breath test with H2 measurement in breath
- anthropometric data of each individual
- corn flakes breath test (13CO2 and H2)

After three months

- 13C,urea breath test with H2 measurement in breath
- anthropometric data of each individual
- corn flakes breath test (13C02and H2)

After that period: Evaluation of results.
Outline of further strategy
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Interlationship between pathological conditions and the use of pre-/probiotics:

Pre-/probiotics

V
Antimicrobial activity
Colonisation resistance
Immune stimulation

Cytokine expression
Secretory IgA
Phagocytosis

Secretion of enzymes- vitamins
Short chain fatty acids

Helicobacter pylori

Acute inflammation of the stomach

Damage of gastric mucosa

1
External non-

hygienic conditions

Hypochlorhydria

Bacterial overgrowth in
the small intestine

Colonisation of bacterial pathogens

Mucosal damage

Mai absorption

Failure to thrive
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Nom

Nom

et

du

Test respiratoire
adresse de la personne qui

médecin:

pour dépistage d'
fait le test Taille:

absorption
Poids

d 'amidon
Date:

A.Qu'est-ce qui se trouve dans le carton?
- un sac,contenant du corn flakes, un sac contenat du sucre
- une paille à souffler (dans les tubes)
- 14 tubes numérotés
- un autocollant (pour renvoyer le carton, après)

B. Deux règles directives
1. Pendant 1' exécution du test, on reste en REPOS
2. Comment fournir 1' échantillon d'air: tenir la paille au bout du tube

bien souffler dedans pendant quelques secondes
et le fermer

C. Comment faire le test?

1. Les préparatifs:
- Remplir nom, adresse, taille, poids
- Eventuellement: noter la médication
- Le test débute le matin, quand on est à jeune
- Verser le cornflakes dans 150 ml de lait, puis le sucrer après

2. L' exécution du test:
- avant de commencer, souffler dans les tubes, marqués 1 et 2.
- consommer le repas au cornflakes

Notez le temps, parce que le test commence maintenant
- 30 minutes après on souffle dans le tube 3
- 60 ( 1 heure) minutes tube 4
- et ainsi chaque demie-heure jusqu'à la fin (durée du test est 6 heures)
- néanmoins, après 4 heures on est permis de prendre un repas LEGER pour

couper la faim.
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13,Test à l'air expiré: C, urée

N o m et adresse: Taille: Poids: Date:

Nom du docteur:

Le principe du test: La bactérie Helicobact'er pylori peut se nicher dans la muqueuse gastrique et y
induire des lésions. Son dépistage prompt est souhaitable, qui se fait par le test à l'air expiré. Ce test
est basé sur le fait que la bactérie est capable d'hydrolyser l'urée. Si l'urée est marquée au carbon C-
13, la présence d' Helicobacter pylori se laisse démontrer par la teneur en C-13 dans 1' air expiré.

A. Le contenu du carton
- un sachet, contenant une substance nutritive, ainsi que 1' 13C,urée
- une paille et 6 tubes, numérotés de 1 à 6.

B. Comment faire réussir le test ?
1. Pendant 1' exécution du test il faut se tenir au repos.
2. Comment livrer un échantillon d' air ?

Placer la paille au fond du tube.
Bien respirer et expirer profondément par la paille. Fermer le tube

C. L' exécution du test:
1. Avant que le test commence:

- Remplir la fiche d' identification: nom et adresse, taille, poids, date .
- On commence le test le matin, à jeun.
- Dissoudre le contenu du sachet dans un verre d' eau (chaude pour faciliter la solution)

2. Le test même:
- Souffler dans le tube numéro 1, puis une minute après dans tube 2
- Boire le liquide (contenu du sachet), et bien rincer la bouche à l'eau.

15 minutes après la prise du liquide, souffler dans le tube 3
30 minutes après, dans le tube 4
45 minutes après, dans le tube 5
60 minutes après, dans le tube 6

- Fin du test.
Le test est à renvoyer à 1' adresse suivante: Prof. Dr. Y. Ghoos, UZ Gasthuisberg,
Laboratoire " Digestion - Absorption", Herestraat, 49, 3000 Leuven.
Pour toute explication supplémentaire le personnel du labo est à votre disposition; 016-344390.

Le test a été conçu d'une telle façon qu'il puisse être exécuté à domicile et au jour choisi.
Son résultat sera transmis au docteur au maximum deux jours après son arrivée au labo.
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Test respiratoire pour dépistage d'absorption des lipides
Nom et adresse de la personne qui fait le test Taille: Poids: Date:

Nom du médecin:

A.Qu'est-ce qui se trouve dans le carton?
- une quantité de choco, qui contient la lipo-molécule, 13C,marquée
- de la margarine
- une paille à souffler (dans les tubes)
- 14 tubes numérotés
- un autocollant (pour renvoyer le carton, après)

B. Deux règles directives
1. Pendant V exécution du test, on reste en REPOS
2. Comment fournir 1' échantillon d'air: tenir la paille au bout du tube

bien souffler dedans pendant quelques secondes
et le fermer

C. Comment faire le test?

1. Les préparatifs:
- Remplir nom, adresse, taille, poids
- Eventuellement: noter la médication
- Le test débute le matin, quand on est à jeune
- Tartiner 2 tranches de pain à la margarine et au choco

2. L' exécution du test:
- avant de commencer, souffler dans les tubes, marqués 1 et 2.
- prendre les tartines (bien chargées par la margarine et le choco), avec un peu d'eau

Notez le temps, parce que le test commence maintenant
- 30 minutes après on souffle dans le tube 3
- 60 (1 heure) minutes tube 4
- et ainsi chaque demie-heure jusqu'à la fin (durée du test est 6 heures)
- néanmoins, après 4 heures on est permis de prendre un repas LEGER pour

couper la faim.
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- starch breath-test

Name: Length: Weight: Date:

Name of the doctor:

A. What's in the box?
- a sac with cornflakes, a little sac with sugar
- 1 plastic straw
- 14 tubes with screw cap
- the present paper for instructions

B. Two rules to execute the test:
1. Stay in REST during the test ( a slow walk is permitted).
2. Stay in UPRIGHT position the first two hours of the test; after that time a more
comfortable position may be adopted, but never lay down in bed.
3. How to provide a breath sample?

Keep the straw at the bottom of the tube.
Inhale deeply and expire 5 seconds through the straw.
Close the tube immediately thereafter.

C. How to execute the test?
1. Before the test:

- Fill in name length, weight and date.
- The test is done preferentially in the morning (at starvation).
- The corn flakes is taken with 150 ml of milk; add some sugar to sweeten

2. The test itself:
- Blow in vial 1; half a minute thereafter in vial 2.
- Eat the meal within 10 minutes. During the meal only small amounts of drinks are allowed

to moisten the lips and mouth. Thereafter drink (100 ml at maximum) only water, coffee or tea
(coffee or tea can be creamed and/or sweetened, but not with cane sugar): NEVER take a soft drink
or fruit juice. The same rules of drinking apply in case of the light meal (after 4 hours). During the
test, small quantities (20 ml) of drinks can be taken, just to cut thirst.

- Notice time carefully, because
30 minutes after the meal: blow into tube 3
60 minutes after drinking : blow into tube 4
every 30 minutes thereafter blow in the next tube, up to 6 hours (360 min)

- The test ends after 6 hours. To remind: keep quite during the test.
Important notice:
After 4 hours (after filling tube number 10), a light test meal is allowed. If so, this meal is composed
of 60 gram of white bread (at maximum), smeared with 10 gram of margarine (at maximum), cheese
or ham (marmelade is not allowed). Drinks can be taken under the conditions as stated above. Note
hereafter if this meal has been taken. Yes ; No
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triglyceride breath-test

Name: Length: Weight: Date:

Name of the doctor:

A. What's in the box?
- a little pot with chocolate
- 1 plastic straw
- 14 tubes with screw cap
- the present paper for instructions

B. Two rules to execute the test:
1. Stay in REST during the test ( a slow walk is permitted).
2. Stay in UPRIGHT position the first two hours of the test; after that time a more
comfortable position may be adopted, but never lay down in bed.
3. How to provide a breath sample?

Keep the straw at the bottom of the tube.
Inhale deeply and expire 5 seconds through the straw.
Close the tube immediately thereafter.

C. How to execute the test?
1. Before the test:

- Fill in name length, weight and date.
- The test is done preferentially in the morning (at starvation).
- The chocolate paste is smeared on 60 (± 5 )gram of white bread (no butter or margarine).

2. The test itself:
- Blow in vial 1; half a minute thereafter in vial 2.
- Eat the meal within 10 minutes. During the meal only small amounts of drinks are allowed

to moisten the lips and mouth. Thereafter drink (100 ml at maximum) only water, coffee or tea
(coffee or tea can be creamed and/or sweetened, but not with cane sugar): NEVER take a soft drink
or fruit juice. The same rules of drinking apply in case of the light meal (after 4 hours). During the
test, small quantities (20 ml) of drinks can be taken, just to cut thirst.

- Notice time carefully, because
30 minutes after the meal : blow into tube 3
60 minutes after drinking : blow into tube 4
every 30 minutes thereafter blow in the next tube, up to 6 hours (360 min)

- The test ends after 6 hours. To remind: keep quite during the test.
Important notice:
After 4 hours (after filling tube number 10), a light test meal is allowed. If so, this meal is composed
of 60 gram of white bread (at maximum), smeared with 10 gram of margarine (at maximum), cheese
or ham (marmelade is not allowed). Drinks can be taken under the conditions as stated above. Note
hereafter if this meal has been taken. Yes ; No
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breath-test

Name: Length: Weight: Date:

Name of the doctor:

A. What's in the box?

- Nutridrink 200 ml
- 1 plastic vial which contains ^
- 1 plastic straw
- 6 tubes

B. Two rules to execute the test:

1. Stay in REST during the test.
2. How to provide a breath sample?

Keep the straw at the bottom of the tube.
Inhale deeply and expirate 10 seconds through the straw.
Close the tube immediately thereafter.

C. How to execute the test?

1. Before the test:
- Fill in name length, weight and date.
- The test is done preferentially in the morning (at starvation).
- Dissolve the l^C-urea in ± 100 ml of water.
- Pour the nutridrink into a glass.

2. The test itself:
- Blow in vial 1; one minute thereafter in vial 2.
- Drink half of the nutridrink.
- Drink the watery ^C-urea solution.
- Drink the rest of the nutridrink.

15 minutes after drinking : blow into tube 3
30 minutes after drinking : blow into tube 4
45 minutes after drinking : blow into tube 5
60 minutes after drinking : blow into tube 6

- End of the test.
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Isotopenademtest voor Helicobacter pylori infectie

Patient
Admin.nr.
Lengte (cm)
Gewicht (kg)
Datum
Aanvrc

•
159
66.5
22/05/2000

Dr. Feys Ch.

M R

1-07 70Ó-61-580

tijd (min)
0
15
30
45
60

O.L.V.hospitaal leper

delta)'3
-24.61
-2.03
-1.07
1.69
5.37

% Dosis/u
0.00
10.52
10.97
12.25
13.97

Ureum
Molaire massa (g)
aanlal gemerkte C
substraat AP
Dosis (mg/kg)
BSA
CO2 prod (mmol/kg u)

Cumul. % dosis
0.00
1.32
4.00
6.90
10.18

6C

1

9S
1.13

1.73

7.80

Parameters:

cumulatieve excretie na 1 uur (%):
normaai

< 1
patient

10.18

Helicobacter pylori infectis van de maag:

Q negatief

J7] positief

mede namens Prof. dr. J. Janssens
Prof. dr. Y. Ghoos

Lab Digestie-Absorptie E462
Herestraat 4Ç
B • 3000 Leuven
tel. 016/34 43 9C fax. 016/3443'



;S;& $$& WZÏÏ GASTHUISBERG LEUVEN
x;i;x; :;:|:;:::' .:;::::::::::'" DienstGastro-Enterologie (Prof. dr. J. Janssens)
^••:-:-.-.-:'' x^i^S:-:-:-:-: Lab Digestie-Absorptie

":::-x r&ïttïïZz Prof. dr, Y. GhOOS - Prof. dr, P, Rutgeerts

Isotopenademtest voor Helicobacter pylori infectie
Ureum

Patient rraùmiHlMU.IJHllT Molaire massa (g)
Admin.nr. -fli|MtMM£ aanta! gemerkte C
Lengte (cm) 160 substraatAP
Gewicht (kg) 52 Dosis (mg/kg)
Datum 30/05/2000 BSA
Aanvrc Dr. G.Coremans CO2 prod (mmol/kg u)

1-03522-74-650 409

tijd (min) delta 13 % Dosis/u Cumul. % dosis
0 -25.63 0.00 0.00
15 -24.76 0.36 0.04
30 -24.01 0.66 0.17
45 -24.41 0.50 0.32
60 -24.2 0.59 0.45

60
1

99
1.44
1.52
8.76

Parameters:

cumulatieve excretie na 1 uur (%):
normaai

< 1
pat/éni

0.45

Helicobacter pylori infecfie van de maag:

- ^ ] negatief

n positiet

mede namens Prof. dr. J. Janssens
Prof. dr. Y. Ghoos

Lab Digestie-Absorptie E462
Herestraat 4Ç
B-3000Leuven
tel. 016/ 34 43 9C fax. 016/3443'
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Abstract

Helicobacter pylon infection is very frequent in children in developing countries. Studies on
eradication regimens and its complications are not well documented. The European Helicobacter
pylori Study Group strongly recommends that treatment should be with proton pump inhibitor
based triple therapy, consisting of a proton pump inhibitor and two of the following:
clahthromycin, a nitroimidazole (metronidazole or tinidazole) and amoxycillin in various
combinations. Recent advances in probiotic research show much promise in a new product
development of functional foods based on milk. Among the reported beneficial effects of
consuming certain strains of cultures or their metabolites, or both are control of ulcers related to
Helicobacter pylori. Kefir seems to be a potential probiotic to control Helicobacter pylori infection.
In this study 2 groups of 10 children each which demonstrate to be Helicobacter pylori positive
will be treated as follows: Group 1: antibiotic treatment + placebo (fluid milk) and Group 2:
antibiotic treatment + kefir. The Triple Therapy consists in the combination of two antibiotics
(amoxycillin and clarithromycin) with a proton pump inhibitor (Lansoprazole). In all the cases, the
post-treatment control will be performed by the 13C UBT 2 months after the end of the treatment.
Once the infection is eradicated, the group who received the antibiotic-therapy with milk
(placebo) as well as the group who received the antibiotic-therapy with the probiotic under study
will continue with the administration of the milk and/or probiotic food during one year. During this
period, the children will be submitted to post-treatment controls perfonved by the 13C UBT every
three months. We expect to find that the group that received the triple therapy in combination
with the probiotic food (kefir) would have less recidiva rates for the Helicobacter pylori infection
than the group that received the triple therapy with the placebo (fluid milk).

1. SCIENTIFIC BACKGROUND AND SCOPE OF THE PROJECT

Helicobacter pylori infection is one of the most common gastrointestinal bacterial diseases
worldwide with a 30 to 50% incidence in the population. In developed countries, H. pylori infection is
not frequent in children and rises as a function of age, reaching a 30% of incidence in people of more
than 60 years old and remains constant in older people.

In developing countries, the incidence is approximately 70%, showing that most of the
population is infected, independently of age [1-5].

Even though, Helicobacter pylori infection is very frequent in children in developing countries,
studies on eradication regimens and its complications are not well documented. For example, triple
therapy with two antibiotics and an antisecretory drug has been seldom tried in children because the
compliance is often poor so that the eradication rate is often similar to that produced by dual therapy
[6].

The factors that lead to treatment failure are [7]:

1.1 Patient related factors

* Poor compliance: Patient compliance plays an important role in the success of H. pylori
eradication treatment.

• Bacterial resistance: Bacterial resistance to metronidazole or clarithromycin is an important
factor leading to treatment failure.
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• H. pylori strains: The cagA- status of bacterial strains is also a risk factor for treatment
failure. In a multicentre study it was found an eradication of 87% for the cagA+ strains and a
69% in the cagA- strains.

1.2 Treatment related factors

« Components of a regimen: The components of a treatment regimen also play an important role
in H. pylori eradication, such as which drugs are selected, the number and doses of medications
used in the combination, dosing frequency, and treatment duration.

Eradication of Heiicobacter pylori infection in children may be useful both to induce symptom
remission and to prevent later complications in adulthood [6].

Studies on symptoms associated with H. pylori infection in children are scarce, but some report
the presence of alarm symptoms, such as malabsorption with weight loss, delay in weight gain, short
stature, iron deficiency anemia, or recurrent diarrhea and malnutrition in infected children [6],

The European Heiicobacter pylori Study Group (EHPSG) strongly recommends that treatment
should be with proton pump inhibitor based triple therapy, consisting of a proton pump inhibitor and
two of the following: clarithromycin, a nitroimidazole (metronidazole or tinidazole) and amoxycillin in
various combinations [8].

Even though guidelines on the management of H. pylori infection in adults have been performed
[8-9], guidelines on the management of H. pylori infection children are still lacking and there may be some
advantages to curing the infection in childhood. Although there are not enough data on children of H.
pylori infection, we should bear in mind that we still do not know the whole clinical picture of this chronic
infection, and the longer the duration of the disease the worse seems to be the prognosis [6],

On the other hand, the increase of the treatment of Heiicobacter pylori result in an increase in
complications such as antibiotic-associated diarrhea. It has been reported a case of a patient who
developed Clostridium difficile colitis after treatment for Heiicobacter pylori infection with
metronidazole, amoxycillin, H2 blockers and bismuth subsalicylate [10]. Antibiotic therapy is often
unsuccessful and most often associated with risks of significant adverse effects, being the
consequence of intestinal microflora disorders [11],

Recent advances in probiotic research show much promise in a new product development of
functional foods based on milk. Among the reported beneficial effects of consuming certain strains of
cultures or their metabolites, or both are enhanced immune response, balancing of colonic microbiota,
vaccine adjuvant effect, reduction of fecal enzymes implicated in cancer initiation, treatment of
diarrhea associated with travel, antibiotic therapy, control of rotavirus and Clostridium difficile, control
of ulcers related to Heiicobacter pylori, reduction of serum cholesterol, antagonist against food-borne
pathogens and tooth decay organisms, and amelioration of lactose malabsorption symptoms. The
mode of action in most cases seems to involve modulation of ecosystem of the gastrointestinal tract of
the host. Several strains belonging to genera Enterococcus, Lactobacillus, and Bifidobacterium that
have desirable clinical benefits are now available. They are being incorporated in yogurts, dairy
snacks, breakfast foods, drinks, refrigerated desserts, cheeses, spreads, frozen desserts, and
unfermented sweet cultured milk [12].

In cases of Heiicobacter pylori associated pathology, the deficiency of Lactobacillus sp. in the
stomach was established. It was also observed a decrease in the population level of Bifidobacterium
sp. with the simultaneously increase of opportunistic enterobacteria and changes in the local
immunity. So, it can be concluded that the correction of microecological and immune disturbances with
probiotic preparations containing bifidobacteria and lactobacilli, yielded good results [13]. On the other
hand, it has been demonstrated that a certain amount of time is necessary for Heiicobacter pylori to
contact with the gastric epithelium and that the composition of the flora is important for the
establishment of Heiicobacter pylori infection [14].

On the basis of clinical criteria, the use of probiotics containing lacto and bifidobacteria,
simultaneously with "triple" antibacterial therapy (antibiotics, metronidazole and bismuth salts) has
been found to produce curative effect in the treatment of Heiicobacter pylori associated
gastroduodenal pathology in children. The prescription of bifidobacteria containing probiotics is
recommended at early stages from the beginning of etiotropic therapy [15].
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Kefir is the product of the fermentation of milk with kefir grains. The composition of kefir grains
is variable and not well defined. It is described as a symbiotic association between lactic and acetic
bacterias and yeast

Fresh kefir demonstrates to have a stimulatory effect on the motor and emptying function of
the gastric stump. So, the dietetic management of the patients with Helicobacter pylori colonization
should improve the treatment [16].

So, nutriceuticals and probiotics have demonstrated interesting in vitro activity against
Helicobacter pylori. Children rarely have symptoms of infection and, therefore, are a suitable group in
which to assess different nonaggresive therapies [17].

2. MATERIALS AND METHODS

2.1. Protocol design

Study on children (1-12 years old)

The study of the 13C UBT [18] will be performed in children, age ranging between 1 and 12
years old, who assist to the gastroenterology visit and that refer symptoms in agree with the
Helicobacter pylori infection. It will be selected 20 children who demonstrate to be Helicobacter pylori
positives according to the studied methodology. The parents or tutors of the child who will be part of
the study must sign the information and informed written consent protocols according to the Helsinki
declaration. The patients will be separated into 2 groups of 10 children each. Each group will receive:

Group 1: 10 children receiving antibiotic treatment + placebo (fluid milk)
Group 2: 10 children receiving antibiotic treatment + kefir

The Triple Therapy consists in the combination of two antibiotics (amoxycillin and
clarithromycin) with a proton pump inhibitor (Lanzoprazol).

In all the cases, the post-treatment control will be performed by the 13C UBT 2 months after
the end of the treatment. Once the infection is eradicated, the group who received the antibiotic-
therapy with milk (placebo) as well as the group who received the antibiotic-therapy with the probiotic
under study will continue with the administration of the milk and/or probiotic food during one year.
During this period, the children will be submitted to post-treatment controls performed by the 13C UBT
every three months. The study will be double blinded and the results evaluated by independent
researchers. In this way it will be possible to evaluate the rate of re-infection for both groups.

2.2.13C-Urea Breath Test

To perform the 13C-UBT, the children must be fasting for at least 6 hours. Two samples of
exhaled air will be taken previous to the ingestion of the labeled solution to determine the basal
counts. Then, 25 ml of water containing 65 mg of 13C-urea will be administered. Breath samples are
taken at 30 and 45 minutes after the ingestion of the labeled solution in hermetically sealed
exetainers.

2.3. Measurements

Each sample of exhaled air will be measured in a mass spectrometer coupled to a gas
chromatographer (GSMS) and the results will be expressed as a 12C/13C ratio.

3. RESULTS

Up to the moment, the personnel involved in the study are being trained and the production
and quality controls of the probiotic under study are being carried out.

On the other hand, the study protocol has begun with the evaluation of the children selection
criteria, children exclusion criteria, dose and diagnosis protocol. The information and consent
protocols for the parents or tutors of the children that are going to be in the study are being written.

Selection and treatment of the children will take at least 1.5 years. We expect to find that the
group that received the triple therapy in combination with the probiotic food (kefir) would have less
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recidiva rates for the Helicobacter pylori infection than the group that received the triple therapy with
the placebo (fluid milk).

4. PLANS FOR FUTURE WORK

The project is to be carried out within three years. The general schedule is:
• First year: Training and capacitating of the personnel involved in the project.

Production and quality control of trie probiotic foods
Initiation of the protocol of the study:

a) Children selection criteria
b) Children exclusion criteria
c) Information and consent protocols for the parents or tutor of the children and the

referring physician
d) Dose protocol
e) Diagnosis dose protocol
f) Selection of the antibiotic-therapy

• Second year: Execution of the protocol of the project (see protocol design).

• Third year: Analysis and Processing of the experimental results. Discussion and conclusions.
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Abstract

Objectives:
• To determine whether intestinal permeability during dirrhoea is associated with increased

requirement of Sulphur Containing Amino Acid (SCAA)
Changes in SCAA metabolism are associated with decreased urinary sulphate and
increased excretion of proline from collagen,

• Rates of turnover SCAA would change as intestinal permeability improves during different
dietary levels of SCAA in nutritional regimes

m

Hypothesis: Supplementation of a standard diet with sulphur containing amino acids is
necessary to meet requirements for sulphur under conditions of growth faltering, diarrhoea and
increased intestinal permeability.

Subjects: Children with persistent diarrhoea aged between 4 months to 18 months and height
for age less than 95%.

Study site: International Centre for Diarrhoeal Disease Research Bangladesh.

Methods: At the baseline, children will be classified into low and normal ISE (Inorganic Sulphar
excretion) then each group will be divided into two subgroups. A total of 40 children will be
studied (20 in each group). One group will receive a dietary supplement of SCAA and another
group will receive an isonitrogenous standard diet for six weeks. Children will be assessed for
intestinal permeability at baseline and after two weeks of admission. Before and at six weeks
of admission the children will receive a regular drink containing 15N Glyceine at the rate of
2ml/kg/hr. Blood and urine samples will be collected at baseline and at the end of the
supplementation I.e. at 6 weeks. Incorporation of 15N Glyceine, plasma and red cell glutathione
will be assessed by isotope rationing. Urine will be assessed for 15N enrichment of urea and
ammonia, which will used as an assessment of body protein turnover. Folate status of these
patients will be determined before and after supplementation with SCAA.

Benefit of the study:
The results of the study will provide specific information on the requirement of Sulphur
containing amino acid during malnutrition and persistent diarrhoea to sustain optimal growth.

1. SCIENTIFIC BACKGROUND AND SCOPE OF THE PROJECT

Children recovering from malnutrition need increased amount of macro and micronutrients.
Children with growth failure are mainly manifested with inadequate weight gain or height gain for age.

Failure to thrive in growing children has several factors acting in a vicious cycle of
malnutrition-infection and malnutrition. Causes include lack of adequate dietary provision of protein
energy, vitamins and minerals. Even the adequate inputs of nutrients may be offset by infectious
diseases causing growth faltering. For instance, growth retardation is seen when deficit of required
nutrients occur by an increased requirement. It has been demonstrated that linear growth is
dependent on adequate supply of sulphur containing essential amino acids (SCAA) - to maintain
generation of epiphyseal growth plates.

During increased demand, addition of selective amino acids may enhance growth. However,
relatively little is known about the quantities of amino acids to meet increased requirements.

The project will test the hypothesis that requirements for sulphur containing amino acid
(SCAA) are increased during malnutrition and diarrhoea to sustain optimal growth.
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The underlying mechanisms by which the requirement of SCAA might be increased are
clinical conditions such as diarrhoea and malnutrition. During this period SCAA may be utilised
through shunting available sulphur to other needs of higher physiological priority, limiting availability at
growth plates in bones. The sulphur containing amino acids, are cysteine and methionine, while
cysteine can be made from methionine, not the vice versa.

There is a large requirement for SCAA by bone growth plates for the formation of collagen
where cysteine residues form stable interchain desulphide bonds [1].

Cysteine, glycine and glutamate form a tripeptide thiol called glutathione (GSH) that exist in
most cell types. It activates thiol requiring enzymes, acts as a co-factor, regulates microtubule
formation and protects cells from oxidative damage. Lymphocyte proliferation is dependent on GSH
availability [2-6]. By providing more cysteine (which is limiting for GSH formation) rich dietary protein
there is significant immuno enhancing effect.

The turnover of glutathione was one of the original application of in vivo isotope dynamic
studies [7]. Incorporation of 15N labeled glycine or glutamate into glutathione is rapid and in excess of
the rate of incorporation into protein. This suggests a rapid turnover of the molecule, with
consequential high requirement for the 3 amino acids.

2. MATERIALS AND METHODS

2.1 Inclusion criteria

» Children aged between 4 and 18 months

• Sex both male and female

• Diarrhoea more than 14 days

• Height for age less than 95% median of NCHS standard

At the beginning children will be classified into low and normal Inorganic Sulphar Excretion
(ISE). After that each group will be divided into two subgroups:

2.2 Study groups

• Group A will receive SCAA (Sulphur Containing Amino Acid) enriched diet

• Group B will receive an isonitrogenous standard diet

2.3 Procedures of the study

a) Twenty malnourished children with persistent diarrhoea will be studied in each group
to a total of 40 children.

b) All the children will receive regular clinical management of persistent diarrhoea and
intestinal permeability will be managed at baseline and after two weeks.

c) In addition to regular treatment they will be given dietary regimens of higher and lower
SCAA.

d) Children will receive a drink containing 15N Glycine at the rate of 2ml/kg/hour over 10
hours at baseline and at six weeks of admission. The drink will be offered at 30 minutes interval.

e) Blood and urine sample will be taken on admission and after six months

f) Incorporation with 15N Glycin in plasma and red cell glutathione will be assessed by
isotope rationing using gas chromatography/mass spectrometry and a measure of glutathione turn
over will be done.

g) Urine will be assessed for 15N enrichment of urea and ammonia which will be used as
an assessment of body protein turnover. This variable will be used as control variable against which
GSH turnover can be assessed.

h) An index of growth plate activity will be assessed by measurement of urinary
metabolites derived from collagen catabolism (pyridinoline cross linked peptides).
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i) Folate status of these patients will be studied before and after supplementation with
SCAA containing diets.

j) Patients will be followed up at 2 weekly interval for recovery from growth retardation,

k) Ethical Committee approval and parents consent will be obtained beforehand.

2.4 For biochemical and isotope estimations

Homocysteine estimation by HPLC (Shimadzu).
Urine peptide estimation by HPLC (waters)
15N glycine, 15N glutathione by GC/MS (Fisons VC)
Analysis of metabolic balance for nitrogen, sulphate (Micromass Ratio MS).
Analysis of Lactulose and Mannitol for permeability (Cobas Bio)

2.5 Outcome indicators

a) Rate of N-glycine incorporation into plasma and red blood cell glutathione.
b) Rate of body protein turnover.
c) Growth plate activity by urinary proline peptide and urinary inorganic sulphate excretion.
d) Somatic growth.

All children

Low ISE High ISE

StudyOroups

I
SCAA Isonitrogenus

Study Diagram

Admission

DO

Samples IsotopePermeability Clinical study
Blood, administration
urine

1
D1 D1 D1,D14 D1 toD14

Follow up after Discharge

1 I I I i I I I I i I
W1 W2 W3 W4 W5 W6 W7 W8 W9 W10 W12
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2.6 Collaborating activities

2.6.7 Work at ICDDR.B

ICDDR, B will conduct patient recruitment, diet formulation, feeding, dietary analyses, isotope
administration and sample collection and permeability probe sugar estimation.

2.6.2 Work at London

Centre for International Child Health, London, will conduct isotope measurement, glutathione
estimation, urinary inorganic sulphate excretion measurement and plasma homocystine estimation.

3. RESULTS

Study has not started yet. No results of this study have been obtained.

4. PLANS FOR FUTURE WORK

Recent publications of the Chief Scientific Investigator:
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[2] Roy SK, A M Tomkins S M Akramuzzaman, R H Behrens R Haider, D Mahalanbis, G Fuchs.
Randomized controlled trial of zinc supplementation in malnourished Bangladeshi children with
acute diarrhoea. Arch Dis Child 77 (1997) 196-200.
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Appendix 1

Previous experience: (Principal Investigator)

a) Zinc balance and bioavailability from two different dietary regimes in children with persistent
diarrhoea using stable isotope"

b) Impact of zinc supplementation on intestinal permeability in malnourished Bangladeshi
children with acute and persistent diarrhoea. A double blind randomized clinical trial in
collaboration with London School of Hygiene and Tropical Medicine"

c) Net intake and nutrient absorption in persistent diarrhoea from a defined diet: metabolic
balance studies in persistent diarrhoea patient during trial of rice-based diet.

d) A study on immunological effect of vitamin A and zinc in a placebo four cell trial.

Appendix 2

DIETS FOR CATCH-UP GROWTH FOR PD CASES AT RECOVERY TO FOLLOW-UP

1. MORE SULPHER CONTAINING AMINO ACID DIET

A. Egg-based diet (per kilogram)

Ingredient
Rice
Egg White/Egg Whole
Oil

Weight
160 g
200g
20g

Total

Protein
11.2
26.6

-
37.8

Nitrogen
1.80
4.26
20.0
6.06

PER 13.7%

Fat(g)
-

26.6
180

46.6

FER 38%

EnergyKcal
560
360

1100

SCAA 7.272g

B. Chicken-based diet (per kg)

Ingredient
Rice
Chicken
Oil

Weight
160 g
150g
38g

Total

Protein(g)
11.2
27.0

-
38.2

PER

Nitrogen(g)
1.80
4.32

-
6.12

13.5% FER

Fat(g)
-
-

38
38

38%

EnergyKcal
560
150
342

1052

SCAA4.59g

2. LESS SULPHER CONTAINING AMINO ACID DIET

Ingredient

Rice
Dal
Oil

Weight

160 g
100g
46g

Total

Protein
(g)

11.2
25.0

-
36.2

Nitrogen
(g)

1.80
4.0

-
5.8

PER 13%

Fat(g)

-
-

25.0
25.0

FER 20%

Kcal/
Energy

560
340
225

1125

SCAA 3.60g

*PER==Protein Energy Ratio, FER= Fat Energy Ratio; SCAA= Sulphur containing Amino acids (Cysteine + Methionine).
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Abstract

The prevalence of Helicobacter Pylori infection is very high in the developing world where
primary infection is acquired in early infancy. It may play a role as aggravating factor of
malnutrition. This prevalence is decreasing in industrialised countries. In more cases
symptomatology include recurrent abdominal pain, vomiting and diarrhoea. Endoscopy in
children is not always available in developing countries. The non-invasive '3 CO2 Urea Breath
Test is particularly indicated in these cases and has been validated as a reliable diagnostic
and follow-up tool. The main problem in some countries is to find the good antibiotics without
resistance. In this project the authors aim at long-term studying the relationship of Helicobacter
Pylori infection and nutritional status in young children of developing countries. The conditions
of infection as well as absorption and pre- and post treatment period will be monitored by
13CO2 Urea Breath Tests.

1. SCIENTIFIC BACKGROUND AND SCOPE OF THE PROJECT

H. pylori infection is one of the most common bacterial infection in the World. Its incidence is
not the same in vary countries especially between developed and developing countries. Socio-
economic conditions, nutritional factors, living in crowded conditions, family clustering and sharing
between siblings are proven determinant factors that largely influence the prevalence of infection in
different countries'.

In more cases children or their parents for them complain of abdominal pain, dyspepsia or
growth retardation or weight loss.

The H. pylori infection is probably long-life in the stomach of the host. The infection can
develop into acute inflammation conditions such as active chronic gastritis, peptic ulcer and
incidentally cancer.

In the first step it will be very interesting to know the living conditions of young children in
developing countries in relation with Helicobacter pylori status in healthy and in pathologic cases. In a
second moment it would be necessary to treat the young children using all possible strategies and to
see the relationships with growth and absorption. We have performed one part of the first step with
Prof. Y. Ghoos from Leuven and we think that we can continue with this group in order to be able to
evaluate the effect of all therapeutic strategies in common with other studies in other parts of
developing countries.

2. METHODS

We need to work in more groups in more developing countries. The study is proposed in a
follow-up design over a two or three year period to definite:

-Number of well documented patients, between 4 and 7 years if possible n two categories
(poor and more privileged) in the following way:

-Prevalence of Helicobacter Pylori in healthy and pathologic cases.
-Measurement of facility to assimilate food ingredients and CO2 Urea Breath Tests.
-Treatment following classical concepts (triple therapy) and with probiotics over long time.
-Assessment of nutritional status, growth and body composition and constant monitoring of

these according to healthy and pathologic cases.

The breath tests using 13CO2 will be executed in all cases (normal individuals and pathologic).
All results will be centralised in Leuven where if possible a workshop would be held to harmonise the
successive phases of the study.
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3. RESULTS

Since now we have done two preliminary studies.

3.1. HP. infection prevalence in healthy children in BENIN using breath tests with
13CO2" [3].

-75 healthy children from 4 to 18 years old (38 males 37 females)
-Use of Nutridrink to delay gastric emptying.
-Names, Sex, Height, Weight were registered.
-Leuven protocol with spectrophotometer ABCA Europa Scientific. (Fig. 1)

There were around 80% positive cases, so a very high prevalence comparing with other
studies in developed countries.

The annual prevalence according to measures was around 2% as in other countries. The
specific situation depends on the long lasting period of infection that starts probably in early age. (see
Figs. 3,4)

3.2 Study of HP. infection with endoscopy in complaining children"1.

-178 cases of recurrence abdominal pain (100 M; 78 F) more than 65% is range age from 6 to
10 years old.
-More than 90 per cent have H.P. infection documented by endoscopic feature, histology and
Urea rapid test (clo-test) on 2 biopsies.

Triple therapy was prescribed following the classic protocols (Metronidazole 500 mg b.i.d for
15 days; Amoxicilline 1 g b.i.d. for 10 days and Cimetidine 800 mg par day for 30 days). 3 months
after the end of this triple therapy, serologic test was made. 150 children out of 165 positive cases
were negative.

This strategy is efficient but very expensive. Furthermore we know that Metronidazole
resistance can occur.

Anyway the prevalence of Helicobacter infection is higher than in developed countries. The
diagnostic methods and therapeutic strategies are not yet standardized for children. Nevertheless we
know that Urea 13CO2 breath test is cheaper and well validated for the studies on Helicobacter
infection in all patients12.

For many reasons we think that in order to solve the Helicobacter pylori infection problems the
solutions in the future would be a very well documented study of the situation in developing countries
and furthermore to find the cheaper therapeutic strategy to treat all infection cases in particular in
children where infection incidence is higher at early age.

4. PLANS FOR FUTURE WORK

For the following two years:
-Become aware of the newer development and the use of stable isotope technology.
-Harmonisation of methods and calendar of working.
-Determination of occurrence of H.P. infection following different factors.
-Determination of uniform methods of registering the nutritional parameters, in pre and post

treatment phases.
-Evaluation of the techniques and first results in Leuven.

1 MOUTERDE, O., L'Endoscopie digestive chez l'enfant. Le Digestif, 15 (1998) 8-10.
BONTEMS, P., CADRANEL, S., Infection par Helicobacter pylori chez l'enfant, Acta Endoscopia, 28 (1998) 3:213-
218.
" LAWSON, P.F., FEDELI, G., GASBARRINI, G.B., Prevalenza dell'infezione da H.P. in Benin: Studio mediante
breath test. Tesi di Laurea 1994, UCSC Roma, Italy.
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 LAWSON, P.F., DE MAIO, G., ANDRIULLI, A., Endoscopie Digestive chez l'enfant: a propos de 178 cas.
Gastroenteroi. Clin. Bio. (Submitted).
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Summary

Helicobacter pylori colonizes the gastric mucosa of a high proportion of the population of the
less developed countries since an early age. In the developed countries this occurs at a later age and
with less frequency. This pathogen causes mostly asymptomatic infection but in a proportion of the
population it is associated with chronic gastritis, peptic ulcer, atrophic gastritis. A subset of these
individuals will eventually develop gastric carcinoma. For this reason there has always been
considerable interest in developing innocuous, fast, inexpensive, sensitive, specific and noninvasive
methods for diagnosis. The 1 C-urea breath test (13C-UBT) satisfies most of these requirements.
Eradication of H. pylori is accomplished by administration of proton pump blockers and a variety of
antibiotics singly or in associations. The rate of success is rather high but treatment is long, expensive,
it has secondary effects and it increases bacterial resistance. For this reason it is worth looking at
other forms of treatment. Probiotics have demonstrated capacity to stimulate defensive mechanisms
and to inhibit and even kill H. pylori in vitro and in animal experiments. We propose to conduct a study
in which children 10 to 18 years of age colonized by H. pylori will receive a probiotic (Lactobacillus
GG) twice daily for 4 or 8 weeks and the rate of infection will be assessed by the 13C-UBT. Local
immune responses will be evaluated by measuring quantitatively total salivary slgA and specific slgA.
A group of children who will not receive Lactobacillus GG will serve as controls for all procedures. We
believe that Lactobacillus GG will eradicate H. pylori and thus make it possible to treat this infection
without recourse to antibiotics.

Helicobacter pylori must be the commonest pathogen in the world since in some of the most
populous areas of the world almost 90 per cent of the population may harbour it in their stomachs by
the time they reach early adulthood [1,2]. The prevalence of the infection in Chile has been
determined to be about 70 per cent by Vial and coworkers [3]. Studies in Peru revealed even higher
prevalence numbers at comparable ages [4]. On the basis of epidemiological evidence, acquisition of
HP colonization in Chile is associated with consumption of untreated drinking water, raw vegetables
and shellfish.

Because of this early occurrence of infection, the probabilities of the Chilean population for
developing gastric malignancies should be very high; this is supported by data that show that, indeed,
Chile does have one of the highest rates of gastric malignancies in the world [5]. At the same time, the
application of endoscopic techniques to pediatric age subjects has revealed that the incidence of
gastro-duodenal pathologies is rather high, with many individuals having lymph follicle hyperplasia,
various forms of gastritis and peptic disease (gastric and duodenal ulcers). Early infection without
subsequent eradication is probably one of the (main?) risk factors for gastric cancer [6].

During the last two decades Chile has undergone a very rapid epidemiological transition
characterized by a steep decline of infant mortality (from 71 per thousand in 1971 to 9.4 in 1999); the
decline of infantile malnutrition which decreased from 68 per cent of the population under one year of
age in 1968 to less that 4 per cent in 1998 with a majority of mild cases, and of the incidence of
preventable infectious diseases to levels comparable to those of developed countries. At the same
time, chronic non-transmissible pathologies have increased proportionally as the lifespan of the
population has reached 72 years for males and 76 for females. About 95 per cent of the population
has now access to drinking water of acceptable quality and close 92 per cent of the households are
connected to a sewerage system. Under these circumstances it becomes interesting to know what
effect this may have on the prevalence of H. pylori infection as a powerful cohort effect may be
detected by comparing the prevalence of H. pylori infection in individuals of the older and the younger
generation [7].

In the less developed countries, the high levels of microbiological contamination of the
environment are associated with alterations of intestinal morphology and deterioration of absorptive
function; this condition has been called chronic environmental enteropathy and its intensity may be as
great as that observed in Haitians [8] or as mild as that observed in Chileans [9]. As environmental
conditions improve, albeit partially as it has been happening in Chile, disturbances of small intestinal
function may become so mild that detection by means of the tests applied in the study of this alteration
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are not sensitive enough. It may be postulated that study of the prevalence and incidence of H. pylori
infection may represent a useful tool to monitor the effectiveness of environmental sanitation.

Eradication of H. pylori is accomplished by combining a proton pump inhibitor, one or two
antibiotics and/or, in some schemes, a bismuth salt. Compliance is an important concern and the
treatment should attain an equilibrium between duration and compliance, taking into account that in
general it is difficult to subject children to prolonged treatments [10,11]. Antibiotic treatments have the
inconvenience of generating resistant strains and therefore, it seems useful to look for other methods
of treatment that do not involve antibiotic use and, therefore, do not involve the risk of transmitting
some form of resistance to the treatment.

Probiotics have been considered as a possible tool for this purpose. The reasons are multiple.
Probiotics have been shown in some studies to enhance immune responses to some antigens: L.
Johnsoni LA1 increased the serum IgA and of salival slgA responses of adults to immunization with S.
typhi Ty21A [2]. The same probiotic increased the phagocytic activity of neutrophils. Other strains
increased the numbers of circulating B lymphocytes [13]. There is also ample evidence that some
strains of lactobacilli shorten the duration of episodes of acute diarrhea. Lactobacillus GG shortened
the diarrheal phase of rotavirus infection in a number of studies in a variety of settings; the shortening
was of about one day and the severity of the disease was lessened [14]. The same effect is shared by
other probiotic species and strains [15]. However, Enterococcus SF68 did not exhibit any effects on
watery diarrrhea caused by Vibrio cholera or by toxigenic Escherichia coli [16]. By comparison, E.
faecium did shorten the duration of diarrhea in a placebo-controlled study in adults [17]. Some
probiotic lactobacilli seem to shorten the duration of antibiotic-associated diarrhea caused by
Clostridium difficile although it is possible that the small number of patients involved in these studies
may have contributed to obscure the real effects. A positive effect has been demonstrated for
Saccharomyces boulardii, a unicellular yeast [18]. On the other hand, clear protective effect has been
shown in the prevention of traveler's diarrhea [19]. In view of these antecedents it is logical to propose
the use of probiotics for prevention or treatment of H. pylori infection. A review of the literature shows
that there are few publications in this respect.

The effect of probiotics on H. pylori has been evaluated in a few studies. Some of these are in
vitro evaluations: Bnatia and coworkers demonstrated that L. acidophilus inhibited strains of
Campylobacter (Helicobacter) pylori isolated from patients with acid-peptic disease. Lactic acid at
concentrations of 1 per cent or 3 per cent inhibited H. pylori growth but this was not achieved by 0.5 or
1 per cent hydrogen peroxide. The sonic extract of the Lactobacillus had no effect [20]. Midolo and
coworkers [21] observed that lactic, acetic and hydrochloric acids inhibited the growth of H. pylori in a
concentration-dependent manner, lactic acid being the most active. Of the probiotic strains assayed in
vitro, 6 strains of L. acidophilus and one strain of L. casei subsp rhamnosus also inhibited H. pylori
growth while other probiotics such as B. bifidus, Pediococcus pentosaceus and L. buigaricus did not.
The authors postulated that the capacity of the bacteria to produce lactic acid was the main factor in
the inhibition of the growth of H. pylori.

Studies carried out in laboratory animals [22] showed that administration of L. salivarius to
gnotobiotic mice prevented gastric colonization by H. pylori and could even eliminate
monocontamination by H. pylori in previously gnotobiotic mice; the release of IL-8 in vitro, that was
used as a marker of inflammation was also decreased by L. salivarius. A similar effect of inhibiting the
growth of H. pylori was demonstrated in vitro by Aiba and co-workers [23]. It has been shown both in
vitro and in vivo in mice that the spent culture supernatant of Lactobacillus acidophilus strain LB
decreases the viability of H. pylori in vitro in a way that is independent of pH and concentrations of
lactic acid as well as the adhesion of the bacteria to a gastric epithelium cell line. In experiments in
mice the spent culture supernatant inhibited stomach colonization by Helicobacter felis and the
appearance of histological lesions in the gastric mucosa. The same preparation inhibited the urease
activity of the surviving live bacteria [24]. It has been recently shown that the supernatant of cultures of
Lactobacillus johnsonii strain LA1 interferes with the in vivo growth of H. pylori irrespective of its
binding to epithelial cells. In infected volunteers who received 20 mg of omeprazole four times every
day and who received either the supernatant or a placebo as a whey-based drink or a placebo, the
LA1 supernatant induced a significant decrease (p<0.03) in urea breath test values and this persisted
for up to six weeks after treatment [25]. This suggests [24,25] that probiotics release into the culture
medium molecule(s) that exert an inhibitory effect on H. pylori. However, the persistence of this effect
for some time after the probiotics has been ingested, in this case LA1, may be indicative of an
immunological effect, as suggested by some of the evidence discussed elsewhere [12,13].

We propose to carry out a study to investigate the effects of the ingestion of Lactobacillus GG
on the gastric colonization by H. pylori in children. The working hypothesis is that in children colonized
with H. pylori regular ingestion of a milk product containing Lactobacillus GG will decrease the gastric
colonization by the pathogen.
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The aim of the project will be to evaluate in school age children colonized by H. pylori by
means of the 13C-urea breath test (UBT) the effect of Lactobacillus GG the evolution of this infection.

The specific aims will be:

1). To determine the presence of H. pylori in school-age children 10 to 18 years of age by
means of the UBT;

2). To determine the severity of the colonization after 4 and 8 weeks of ingesting Lactobacillus
GG;

3). To determine the severity of the colonization 4 weeks after interrupting the ingestion of
Lactobacillus GG;

4). To determine the effect of the ingestion of Lactobacillus GG on the local immune response
by measuring total and H. pylori-specific slgA levels in saliva.

Subjects and procedures

The subjects of this study will be children attending a school in the South Eastern area of
Santiago. Parents or legal guardians will be informed about the aim and scope of the project, its
methods and requirements. Those who agree to participate will sign a written consent form. Children
will belong to either sex and will be H. pylori positive as demonstrated by the UBT. Children who suffer
from gastroduodenal ulcer or who are undergoing treatments with antibiotics, antacids or prokinetic
drugs will be excluded.

Experimental design

A total of 114 children positive for H. pylori by the UBT will be included in the study; a dropout
rate of about 10% has been considered in the calculation of the sample size. The study considers two
groups of 68 children each; the experimental group will receive twice daily (at the beginning and at the
end of the school-day) and under supervision of a teacher 80 ml of a product that contains at least 107

Lactobacillus GG per ml. The control group will receive the same product but without Lactobacillus
GG. A second UBT will be performed after 4 weeks to both groups. The experimental group will then
be divided into two subgroups (34 children each). Group 1 will continue receiving the Lactobacillus
GG-containing product for an additional 4 weeks while the other group (Group 2) will not receive it. At
the end of this period a third UBT will be performed to all children (experimentals and controls).
Contemporarily with the UBT samples of saliva will be collected to evaluate the secretory immune
response.

A tolerance survey will be conducted at weekly intervals and any symptoms declared by the
participants will be recorded. Twice the amounts of product to be consumed on weekends will be
delivered to the parents of the students on Fridays; the additional product is intended to avoid
"dilution" within the family group.

Sample sizes have been calculated with "Primer" software. If we want to detect a decrease of
delta 13CPDB of 50% between sample 1 (admission) and sample 3 (week 8), with an a error of 5% and
a (3 error of 80%, and considering a variability of 1 standard deviation, then the total number of children
that have to be included in the protocol is 68. The number of children in the control group will be 34.

Techniques

The 13C-urea breath test (13C-UBT)

For this test all children will be fasting overnight and sitting comfortably for the duration of the
test (about 35 minutes). A basal sample of expired air will be collected by duplicate in a tube (to). The
subject will then ingest a glass of orange juice (to delay gastric emptying) and after 5 minutes will
ingest 75 mg of 13C-urea dissolved in 50 ml of water. After 30 minutes a second breath sample will be
collected, also by duplicate, in another tube (t30). Enrichment with 13C of expired CO2 in relation to
12C will be determined by mass spectrometry. A delta 13CPDB

 >5 will be considered as positive.
Before and after the UBT, an uncontaminated sample of unstimulated saliva will be collected with a
plastic Pasteur pipette; the sample will be centrifuged for 10 minutes at 3500 rpm and it will be frozen
at -80°C until processed. Total slgA and slgA specific for H. pylori will be measured by ELISA.
For each period the eradication rate, the average of the delta 13CPDB will be measured as a reflection
of gastric colonization by H. pylori. The quality of the immune response will be assessed by measuring
the secretory immunoglobulin levels in saliva.
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Statistical analysis

The results of the delta 13CPDB > of each interval and of each group of individuals will be
compared by analysis of variance for repeated samples with subsequent contrast analysis if
necessary. Comparisons between the experimental and control groups will be by multivariate variance
analysis.

Results expected

We expect that the regular intake of Lactobacillus GG will decrease the intensity of the gastric
colonization by H. pylori and that this effect should persist even after consumption of the product has
ended. We also expect to detect the stimulation of mucosal humoral immune responses.
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Diarrhoea morbidity shows a slow increasing tendency during the last 10 years in Cuba. In
young children the compromise of the gastric acid barrier after a chronic infection with
Helicobacter pylori is discussed in pathogenic relation to gastritis, duodenal ulcer, chronic
diarrhoea, short stature, malabsorption of the B-complex vitamins and malnutrition. The Hp
contamination level of the population of the developing worid is estimated to be considerably
high. Endoscopic studies carried out in Cuban subjects with upper gastrointestinal symptoms
show contamination values of 60 to 100%. The current treatment of chronic diarrhoea does not
include the elimination of Hp. Cuban children with upper gastrointestinal symptoms show
contamination values of more than 60%. There are not available data on the contamination
level in apparently healthy Cuban children or those with chronic diarrhoea. In March-April 2000
the prevalence of Hp infection measured in serum by chromatographic immunoassay for
detection of Hp IgG antibodies was found to be 94 % in 20 infants and young children with
persistent chronic diarrhoea and 100% in 11 apparently healthy children in Havana City.
Children with dianfioea showed a more evident affection of their nutritional status and a higher
percentage of positive personal or familiar history of parasitism, giardiasis, gastritis, ulcer,
stomatitis and glositis. The validity of the immunological tests in infants is discussed from the
point of view of the antibody transference with breast milk. In a sample of 16 different children
studied by the 13C-Urea-Breath-Test the contamination level was 50% of the children not
affected by dianhoea and only one of the 6 children with diarrhoea showed positive values.
This research contract proposes the study of contamination with Hp in Cuban children older
than 2 years of age affected by chronic diarrhoea using the 13C- Urea Breath Test and
serological tests for detection of anti-Hp IgG antibodies. Their nutritional status will be
assessed by anthropometric, dietary and biochemical methods. Main objective of the project
will be the identification of links between Hp contamination, chronic diarrhoea morbidity and
failure to thrive.

1. SCIENTIFIC BACKGROUND AND SCOPE OF THE PROJECT

Helicobacter pylori (Hp) is probably the most common bacterial infection of humankind. The
presence of this bacteria, even in normal asymptomatic subjects, is invariably accompanied by an
inflammatory response or gastritis; therapies designed to eliminate the germen are more effective in
the prevention of ulcer relapse than those designed to reduce acid secretion.

In young children Hp has been involved as a pathogenic factor, not only in gastritis and
duodenal ulcer, but also as a contributing factor to the protein-losing enteropathy, chronic diarrhoea,
short stature, and gastritis lymphoproliferative disease; also a positive association between Hp
infection and food allergy in children has been documented [1]. Infants born of mothers who secrete
milk with high levels of anti-Hp-immunoglobulin A (IgA) antibody acquire the infection later than those
born of mothers with low specific antibody levels [2].

The gastric acid barrier is an important host defense against small bowel infections and may
be compromised by the infection with Hp. The prevalence of hypochlorhydria is high, particularly in the
malnourished children of the developing world, which predispose those children to repeated
gastrointestinal infection and diarrhoea [3]. The infection with Hp during early infancy could be the
initial step of a chain reaction, which facilitates the enteric infection in childhood leading to recurrent
diarrhoea malnutrition and growth failure. Particularly generated micronutrient deficiencies can
facilitate malnutrition, immunological dysfunction and the persistence of infection. Associated infection
with Hp and Giardia lamblia has been often reported [4]. In spite of the documented association
between Hp infection and diarrhoea and gastrointestinal diseases, the importance of asymptomatic
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carriage of Hp in children, particularly in relation to the duration of this infection and the subsequent
development of gastric cancer remained to be established.

The estimated incidence of contamination by Hp, indirectly proportional to socioeconomic
development, is usually 20-40 % in developed countries and 80-90 % in developing; general values of
around 70% are reported. [5]. In Cuba, an infection level of around 80 % was estimated by endoscopic
studies of thousands of patients with clinical symptoms of gastric acidity or ulcer [6]. Ninety-five per
cent of elderly [7], 61% of children [8], 46 % of patients with renal insufficiency [9], 100 % of patients
with gastritis and 75 % of patients with ulcer [10] were contaminated by Hp.

Infection of infants and young children with Hp in developing societies is associated with a
reduction in the availability of B-complex vitamins [5] and secondarily with a potentiated development
of cardiovascular disease in adulthood [11]. Hp infection reduces stature in children probably because
of a nutritional effect of gastric inflammation on absorption [12-14]. The Hp infection is associated with
hipoalbuminemia not explained by diet. Patients infected with Hp causing gastritis suffer from
malabsorption of cobalamin [15-16]. Hp could cause a nutritional deficiency especially of vitamins B6,
B12 and folate, which could predispose to accumulation of homocysteine, inhibition of the secretion of
nitric oxide from endothelial cells, facilitation of platelet aggregation and vasoconstriction [17].
Because Hp is frequently acquired in childhood and persists for long periods, a mild degree of those
micronutrient deficiencies could be present for many years and lead to the development of
atherosclerosis. For the case of Cuba this coincidence results of particular interest because of the
appearance of vitamin B deficiency manifestations in different population groups in the last years [18]
and the high incidence of cardiovascular disease and atherosclerosis during the last decades.

Because of the invasive nature of the endoscopic methods there are not available data on the
levels of contamination with Hp in Cuban children with chronic diarrhoea. Related studies on
contamination with Hp have not been extensively carried out. They could facilitate the interpretation of
the relationships between this bacterium and coexisting or generated malnutrition, stunting or
micronutrient deficiencies. The influence of the intrafamilial reservoir on the Hp infection levels of
children has to be defined.

Recent studies of the nutritional status of elderly population in Havana City showed levels of
anti Hp IgG antibodies in 68 % of individuals.

The diagnosis of Hp contamination in malnourished children with chronic diarrhoea shall be
established by non-invasive methods. The 13C-Urea-Breath-Test represents the most promising
alternative at the moment. As a previous pilot study for the presentation of this CRP to the agency,
levels of Hp contamination were studied in children affected by chronic diarrhoea in two paediatric
hospitals in Havana City.

Reports on Hp contamination levels in children assisted at services of Gastroenterology in this
country show high values, but those reports include only patients with disturbances of the upper
gastrointestinal tract. Data related to the levels of contamination in healthy children or in children with
diarrhoea are not available in this country. The current treatment of chronic diarrhoea episodes does
not include the elimination of Hp. The possibility of the diagnosis with the 13C-UBT as a non-invasive
technique will provide valuable information on the role of this infection on diarrhoea morbidity.

This CRP will be closely linked to the proposed ARCAL project for 2001-2002 "Improvement of
the quality of life in Latin-American population by the early diagnosis of Hp infection using nuclear
techniques. Study of probiotics as complement of the antibiotic therapy" proposed in 1999 to the IAEA
with participation of 7 countries of this continent, Cuba among them, for the diagnosis in different
population groups which include healthy children and studies for typification of the circulating type of
Hp envisaged to the development of vaccination.

2. METHODS

2.1. Immunological Pilot Study

In March-April 2000 a group of 18 infants and young children aged 5-23 months from urban
and peri-urban communities, assisted at paediatric hospitals in Havana City with diagnosis of
persistent chronic diarrhoea were studied in relation to Hp colonization. A group of 11 apparently
healthy children aged 3-24 months was used for comparison.
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The prevalence of Hp infection was measured in serum by chromatographic immunoassay for
detection of Hp IgG antibodies from two firms: HUMAN Gesellschaft fuer Biochemica und Diagnostica
mbH, Wiesbaden, Germany and International Diagnostics and Medical Supply Corporation, Miami
Beach, Florida, USA. Body weight and height were measured by conventional anthropometric
methods. Parents were interviewed for the detection of personal and familiar history of pathological
features related with the Hp infection.

2.2.13C Urea Breath Test (13C-UBT)-PHot study

On May 16th, 2000, during the development of the Cuban part of the CRP 10599 of the IAEA
in Havana thanks to a collaboration with the CIAD, Hermosillo, Sonora, sixteen children (10 male/6
female) from the Central Havana Children's Hospital ranging from 3 to 10 years of age were selected
for the study of the contamination by Hp measured by the C-UBT (Table I). Two groups of children
were formed, one with those coming to the clinic with gastrointestinal problems, and diarrhoea as an
additional symptom and another group without diarrhoea symptoms and with a variety of medical
problems such as traumas, urinary infections, ear infections etc.

However half of this group reported previous history of parasitic infections or Shigella in the
last 2 years. Breath collections were done by duplicate in exetainers (10-15 mL) under basal
conditions. Subjects were dosed with 50 mg of 13C-Urea (13C:99 % dissolved in 20 mL of water
followed by an orange drink. A second breath collection was obtained in duplicate after 30 minutes.
Samples were analysed in a Breath-Matt Plus (ThermoQuest: Finnigan, Germany) isotope ratio mass
spectrometer. Results above a cut off of 5 °/0 0 relative to an international 13C standard PDB above
baseline at 30 minutes were considered positive.

Proposition to the CRP: A population study on Hp infection in children older than 2 years of
age affected by chronic diarrhoea is proposed with the use of the 13C- Urea Breath Test. Patients
repeatedly submitted to treatment at the Service of Nutrition and Gastrointestinal Diseases of the
Institute of Nutrition will be selected for the diagnosis of contamination by Hp using 13C-UBT and
assessment of nutritional status by anthropometric, dietary and biochemical indicators. A
differentiation will be made between children with chronic diarrhoea who arrive to the service for the
first time, and children with persistent diarrhoeic episodes. The results of this study will contribute to a
reorientation of the preventive and therapeutic measures regarding contamination by Hp.

OVERALL OBJECTIVE

To examine the association between chronic diarrhoea morbidity, malnutrition, stunting,
micronutrient deficiencies, and contamination by Hp measured by the 13C-UBT as a non-invasive
nuclear technique in young children.

SPECIFIC RESEARCH OUTPUTS

• Magnitude of Hp infection in children with chronic episodes of diarrhoea.
• Nutritional status of children affected by diarrhoea and contaminated with Hp.
• Relationship between Hp contamination and specific micronutrient deficiencies (vitamins A, E, and

B Complex, Iron)
• Relationship between serological and isotopic methods for diagnosis.
• Socio-economic and hygienic conditions related to the onset of Hp in children.

Children affected by chronic diarrhoea treated at services of Gastroenterology in paediatric
hospitals in Havana City from September 2000 until the end of 2001 will be submitted to diagnosis of
Hp contamination. Their nutritional status will be assessed by anthropometric, dietary and biochemical
methods. Children will be divided in two groups: those who arrive the first time with chronic diarrhoea
and children who are repeatedly treated at the Service. Children accepted for treatment from
September 2000 to September 2001 will be studied up to a whole number of 250. Together with
routine laboratory analyses for clinical use in each case, the children included in the study will be
submitted to:

Diagnosis of Hp contamination by the 13C-Urea Breath Test

Protocol

The children must fast for at least 6 hours. Basal samples of the exhaled air must be collected
5 minutes before the administration of the isotope. Then the children will ingest 65 mg of 13C-urea in
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aqueous solution. Samples of exhaled air will be collected at 30 and 45 minutes after the
administration of the urea dose. All the samples will be collected in hermetically sealed exetainers.
The samples will be analysed by mass spectrometry coupled to a gas chromatograph at the MS-
Laboratory of the Faculty of Pharmacy and Biochemistry, University of Buenos Aires, and the results
will be expressed in mass relation 12C/13C. In this way it is possible to diagnose the presence of the
Helicobacter pylori in the gastrointestinal tract of this population.

Diagnosis ofAnti-Hp IgG Antibodies in serum by chromatographic immunoassay
Test

HUMAN Gesellschaft fuer Biochemica und Diagnostica mbH, Wiesbaden, Germany

Assessment of the nutritional status by

Physical anthropometric measurements according to Lohman TG et al 1988

Haematological variables (Hb and Ht, MCV, MHC, MCHC, peripheral red cell counting,
packed cell volume, free erythrocyte protoporphyrin) Committee for Clin Lab Standards NCCLS, 1982,
Cholesterol, Triglycerides, HDL-Cholesterol, Burnstein et al. J Lipid Res 1970; II: 583; Lopez-Virelia et
al. Clin Chem 1977;23:882.

Vitamin status using the techniques described in the Manual for Nutrition Surveys, ICNND, 2nd
Dec. 1963 and the COBAS-BIO autoanalyser:

• Erythrocyte transketolase stimulation for the assessment of vitamin B^ status.
• Erythrocyte glutathion reductase stimulation for the assessment of vitamin B2 status
• Erythrocyte glutamic oxalacetate transaminase stimulation for the assessment of vitamin B6 status
• N-methyl-nicotinamide in urine by spectrofluorimetry
• Folic acid and vitamin B12 by ELISA
• Serum retinol and tocopherol by HPLC techniques (DA Thurham, E Smith and P Singh Flora, Clin

Chem 1988; 34: 377).

• Serum vitamin C (Vuilleumier JP and E Keck) J Micronutrient Anal 1989; 5: 25-34).

3. RESULTS

Immunological Pilot study in March-April 2000.
The serum chromatographic immunoassay for detection of Hp IgG antibodies carried out in

March-April 2000 showed incredibly high results, not only for the 18 children affected with chronic
diarrhoea, but also for the apparently healthy 11 children of an urban area of Havana City (Table II).
The human tests used for the detection of Hp were out of the expiry date (expiry date 31.Dec.1999)
and because of that they were absolutely questioned. The immunoassays were then repeated on May
16, 2000 with a new kit received from International Diagnostics and Medical Supply Corporation,
Miami Beach, Florida, USA (expiry date 31 Jan. 2002) and no differences with the initial ones were
detected.

Contamination levels of Chilean children from 3 months to 16 years of age ranged from 5.8%
in 1988 [19], 42.3% in 1992 [20] and 84% in 1993 [21] in Santiago de Chile to 100% [22] in 1992 in
Concepcion. At the same time negative results in infants aged 3 - 1 8 months were reported in
Santiago de Chile in 1990 [23] and 1993 [24] (Table III). Hp infection in Cuban infants and young
children shall be considered as a serious problem to be accurately studied in Cuba with support from
IAEA.

Children affected with diarrhoea showed a more evident affection of their nutritional status and
a higher percentage of positive personal and familiar history of parasitism, giardiasis, gastritis, ulcer,
stomatitis, glositis and other clinical manifestations reported to be related to infection by this bacteria.
Apparently healthy children with positive serological test for Hp antibodies showed also positive results
in the personal and familiar history of features related to Hp infection.

The age range of the children included in the pilot study varied from 3 to 24 months and most
of them were breastfed. The preliminary results on contamination by Hp in this Cuban population
group lead us to assume that the general contamination levels are high. Anti-Hp antibodies in breast
milk are supplied passively to breast fed infants. Infants born of mothers who secrete milk with high
levels of anti-H. pylori antibodies acquire the infection later than those bom of mothers with low
specific antibody levels. Enhancement of maternal breast milk anti-H. pylori IgA levels may protect
infants from H. pylori infection during the vulnerable weaning period when many are susceptible to
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enteric infections, leading to recurrent diarrhoea and adverse consequences on nutrition and growth
[2].

Positive results of Anti-Hp antibodies in infants and young children do not support the
hypothesis of an active infection with this bacteria. The unavoidable transference of mother antibodies
with human milk during breastfeeding acts as a confounding factor to be eliminated with the use of
isotopic techniques for the diagnosis of current infection.

13C Urea Breath Test (13C-UBT)-Piiot study

Table II presents the physical characteristics of the children tested. Both groups of children
were on average normal in all three anthropometric indexes, height/age, weight/ age and
weight/height. There was only one positive case for H pylori in the diarrhoea group, however two of
the children in this group did not show voltage signal and therefore could not be evaluated.

The group without reported diarrhoea had 4 children positive for H pylori. Results are
expressed as 1 5 PDB (%O) by group. Note that cases that were positive were above +15 and up to +
57 8 PDB (°/oo)-

4. PLANS FOR FUTURE WORK

Additional future skills on this topic:

Identification of the relationship between Hp infection and clinical manifestations of
micronutrient deficiencies in Cuban children.
Evaluation of alternative clinical treatments or prevention therapies for Helicobacter pylori
infection in children (Lactobacilus acidophilus yogurt or citrus juice). Those studies are
currently at their planning phase at the Cuban Institute of Nutrition and the Cuban Food
Research Institute.

The development of this Cuban proposition as part of the Agency's Co-ordinated Research
Project "Use of isotopic techniques to examine the influence of the infection and other insults in early
childhood on diarrhoea morbidity, mal-assimilation and failure to thrive" and of the proposed ARCAL
project between some countries of the continent "Diagnosis of the Helicobacter pylori infection in Latin
America by the use of nuclear techniques (14C-UBT y 13C-UBT)" will promote the existing scientific
relations between Latin American participating researchers. This aspect shall be considered as an
additional positive result of the efforts of IAEA in promoting the use of isotopic techniques for
nutritional studies in this continent and the continuous support received by this group since its
conformation in Lima, 1996.
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TABLE I: BREATH 13CO2 SAMPLES IN CUBAN CHILDREN 3-10 YEARS WITH AND WITHOUT
DIARRHOEA SYMPTOMS IN A CLINIC OF HAVANA

13r
PDB '

Subject With Diarrhoea

13 n /Oi >
U PDB I 'oof

Subject Without Diarrhoea

Basal Postdosis A Results Basal Postdosis Results

1(21)

3(23)

5(25)

7(27)

10(30)

13(33)

8(28)

9(29)

Mean

SD

-20.31

-20.95

-19.54

-20.31

-20.45

-19.91

-20.3

0.44

-20.41

-20.80

-6.05

-17.84

-19.77

-19.85

Low

Low

-17.45

5.18

0.1

0.15

13.4
9

2.47

0.68

0.06

Signal

Signal

2.83

4.84

1/6

2(22) -28.08 29.24 57.32 +

4(24) -19.86 -19.72 0.14

6(26) -20.65 4.84 15.81 +

11(31)

12(32)

14(34)

15(35)

16(36)

Mean

SD

-19.21

-19.28

-19.63

-19.45

-17.22

-20.42

3.03

-17.94

-18.93

-3.60

1.93

-16.27

-5.06

15.91

1.27

0.35

16.03

17.52

0.95

13.7

18.05

4/8

The 13C breath samples were simultaneously measured in two laboratories, with Dr ME Valencia, and Dr Ml Ortega at CIAD, in
Sonora Mexico and with Dr S Villalpando and Dr M Del Prado at IMSS in Mexico City.
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TABLE II: CONTAMINATION BY HELICOBACTER PYLORI
CHRONIC DIARRHOEA ASSISTED IN TWO HOSPITALS IN
2000.

IN CHILDREN AFFECTED WITH
HAVANA CITY IN MARCH/APRIL

N
Age (months)

Age range (months)
Weight (kg)

Height (cm)

Haemoglobin (g/l)

Percent of children below 11 g/l
Percent of children below 10 percentile weight/age

Percent of children below 10 percentile weight/age
Percent of Children with personal pathological history of:

Anaemia
Parasitism
Giardiasis

Percent of Children with familiar pathological history of:
Gastritis

Ulcer
Stomatitis or Glositis

Parasitism
Giardiasis
Anaemia
Alopecia
Migraine

Percent of children with positive results to Hp IgG Antibodies
(HUMAN Gesellschaft fuer Biochimica und Diagnostica mbH,

Wiesbaden, Germany) (expiry date 31. Dec. 1999)

Percent of children with positive results to Hp IgG Antibodies
(Int. Diagnostics and Medical Supply Co. Miami, Fla, USA)

(expiry date 31.Jan.2002)

Children
with chronic

diarrhoea

18

12.7 ±5.5

5 - 2 3

8.7 ±2.1

73.4 ±7.7

10.8 + 1.2
70
56
45

Control group
(Apparently

normal
children)

11

15.8 ±6.6
3 - 2 4

11.5 ± 1.9

81.3 ±6.8

10.7 ± 1.2
64
18
9

39
44
61

55
9
18

50
17
28
17
11
28
5

28

94

94

36
9
0
0
9

27
0

45

100

100

Table III: SEROPREVALENCE OF IgG ANTIBODIES TO HELICOBACTER PYLORI IN
SYMPTOMATIC (S) OR ASYMPTOMATIC (A) CHILEAN INFANTS AND CHILDREN.

Year of study

Reference

1988 [19]

1992 [20]

1992 [22]

1993 [21]

1990 [23]

1993 [24]

City of study

Santiago de Chile

Santiago de Chile

Concepcion

Santiago de Chile

Santiago de Chile

Santiago de Chile

No. of symptomatic (S)

or asymptomatic (A) Children

1 7 ( 4 m o - 1 5 y ) S

182(3 -16y )S

41 ( 8 - 1 6 y ) S

6 8 ( 6 - 1 6 y ) S

30 (3 -18 mo) A

448 (4 m o - 2 y) A

Percentage with
antibodies to Hp

5.8

42.3

100

84

0

0
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HELICOBACTER PYLORI INFECTION IN APPARENTLY HEALTHY SOUTH INDIAN
CHILDREN
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Abstract

Helicobacter Pylori infection has been established as a major cause of chronic gastritis in
adults, and it has been implicated in the genesis of gastric carcinomas and the development of
gastric and duodenal ulcers. It is now postulated that neariy 90% of the adult population in
developing countries may be affected with the infection since childhood. Eariier studies on
Indians using serology and endoscopic biopsy have shown a high incidence of H. pylori
infection in small numbers of patients. The C-urea breath test, which is simple, specific and
non-invasive, is also increasingly being used to determine the presence of Helicobacter pylori
infection. Preliminary data from India has shown a high prevalence in the urban Indian
environment, and there is an urgent need to quantify the prevalence of H. pylori infections on
an epidemiological basis in both urban and rural settings. It is also important to study the
possible impact of this infection on growth in children, particulariy in environments with low
sanitation and high crowding. In this paper, we outline a proposal to study the prevalence of
Helicobacter pylori infections in children from the following different environments: urban
middle socio-economic class, urban slum, rural middle socio-economic class and rural village.

1. SCIENTIFIC BACKGROUND AND SCOPE OF THE PROJECT

Helicobacter Pylori (H pylori) infection is a major cause of chronic gastritis in adults [1,2]. It
has been implicated in the genesis of gastric adenocarcinomas [3] and the development of gastric and
duodenal ulcers [2,4]. There is also a putative link between H pylori infection and non-gastrointestinal
tract disorders [5]. Although the infection is non-invasive, and confined to the stomach, it triggers a
marked local inflammatory response as well as a systemic immune response [6,7], thereby producing
effects elsewhere by altering levels of systemic inflammatory mediators. However, a recent review of
the evidence linking H pylori infection to a variety of non-gastrointestinal disorders has shown that
there is no conclusive, strong evidence that the H pylori infection is causal in coronary heart disease,
cerebrovascular disease, hypertension etc [5]. Nevertheless, it is important to recognize the potential
that H. pylori infections may have as a causal agent in these chronic diseases, particularly since the
incidence of these diseases is increasing in developing countries such as India [8], where the
environment predisposes to underlying sub clinical infection [9]. While the etiology of chronic diseases
is multifactorial, it is possible that chronic infections may have a contributory role, which may be
difficult to dissect out.

It is postulated that nearly 90% of the adult population in developing countries may be affected
with H pylori infection since childhood [10,11]. Earlier studies on Indians [12-15] using serology and
endoscopic biopsy have shown a similar high incidence of H pylori infection in small numbers of
patients. While it may be possible to isolate H pylori non-invasively from dental plaques or fecal
samples [15-16], the only definite means of detecting the organism per se, at present, is to perform a
gastric biopsy or assess seroprevalence [17].

These tests are not practical as they are invasive, and cannot be used in field settings. In
addition, seroprevalence does not exclude the possibility of a past infection in a non-infected person at
the time of testing. Two non-invasive tests are available for testing active H pylori prevalence, the 13C-
urea breath test [18,19], and a non-invasive stool antigen based assay [20]. The latter measures the
presence of H pylori antigen in stool samples and has been shown to correlate well with the former,
breath test method.

The 13C urea breath test [18,19], which is simple, specific and non-invasive, is also
increasingly being used to determine the presence of H pylori infection, and is now considered to be
the gold standard for comparing other methods of measuring H pylori infection. This breath test is
based on the principle that the bacterium, which contains the enzyme urease, will hydrolyze an orally
administered dose of 13C-labelled urea. The 13CO2, which is liberated will then enter the body CO2 pool
through the gastric mucosa, and eventually be excreted through the breath as 13CO2. As there is no
other urease containing organisms located in the upper gastrointestinal tract, the breakdown of the
13C-labelled urea molecule within the first hour after oral administration would exclusively be due to H
pylori urease activity. The resultant13CO2 released in the breath is usually measured as the increase in
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13CO2 enrichment over the normally occurring (background) 13CO2 level in the breath. This test is most
useful in epidemiological situations, and, in addition, is useful for detecting present infection as well as
the density of infection. In one study [18], which used H pylori culture as the gold standard, the
sensitivity of the 13C-urea breath test was 90% and the specificity 98.6%. The accuracy of the test was
94.8% with a positive predictive value of 98.2%.

It is also possible that H pylori infection may impact on the growth of children. For instance, it
has been shown that the height-for-age is lower in H pylori infected children, compared to uninfected
children [19]. In addition, 11% of a sample of 11-year-old children in Scotland had evidence of H pylori
infection from the age of 7 years, and these children grew less than their uninfected counterparts,
regardless of gender [21]. On the other hand, in a survey of 569 rural Bangladeshi children, there were
no correlations between nutritional indexes and prevalence of H pylori infection [22]. It seems possible
that H pylori infection may be a marker for poor socio-economic status and its consequence on growth
performance, rather than a causal agent for poor growth per se. Therefore, this kind of analysis may
be difficult in samples where a large proportion of the children is expected to be undernourished for a
number of unrelated reasons. It is also difficult to establish a priori, that a measured growth defect is
due to the H pylori infection exclusively. In all probability, a number of co-factors related to the socio-
economic status of the individual will also contribute to the growth deficit.

H pylori can cause malnutrition in a variety of ways, including decreased food intake due to
dyspepsia, or due to defective digestion/ absorption. However, these are likely to be seen in-patients
with symptoms. In infants less than a year old, there was a significant relation between urine acid
output and H pylori infection, during weaning [23]. Those infants with sustained infection grew less
well than those without, and it was speculated that the early infection with H pylori in infancy could be
event leading to reduced gastric acid output, followed by enteric infections and the sequelae of
recurrent diarrhea and growth failure [24]. In contrast to these Gambian infants however, higher rates
of H pylori infection did not appear to be a risk factor for diarrhea in Nicaraguan children [25]. Further,
the incidence of diarrheal disease in H pylori infected children showed no association between the
presence of infection and increased risk of diarrhea in infants and children up to 2 years of age [26],
Therefore, there is conflicting evidence with regard to intestinal sequelae such as diarrhea, in children.
Another mechanism by which H pylori infection can cause malnutrition in symptom free children, is in
terms of a general systemic acute phase response [27], which could in turn, lead to chronic
malnutrition [28,29].

However, a recent study on a 100 patients testing positive for H. pylori infection showed no
alteration of acute phase markers after successful eradication of the infection with antibiotics [30]. It is
also not known if H. pylori could specifically reduce the absorption of nutrients, and therefore lead to
malnutrition. It is known that children with H pylori infection show progressive deterioration of their
gastric mucosa [31]. Therefore, it is possible that with long standing infection, there may be
deterioration in the digestive or absorptive capacity of the intestine. The present study aims to address
this issue by the use of stable isotope labeled protein, carbohydrate and fat, and the measurement of
breath 13CO2 production.

We have earlier studied 50 children (29 male and 21 female) from a lower socio-economic
stratum in Bangalore [32]. The children were aged between 6-16 years, and had no significant
previous medical history. The high prevalence of 82% confirmed the generally high prevalence of H.
pylori infection in Indians, which was predicted by earlier serological studies. The male children had an
86.2% positive rate, while 76.2% of the females were positive.

The state of Karnataka, in which the city of Bangalore is located, and where the proposed
urban and rural studies will be carried out, shows that 45 and 42% of the urban and rural population is
below the poverty line, with an infant mortality of 73 per 1000 live births. In terms of access to safe
drinking water, 90% of urban households had this, compared to only 73% of rural households. These
data, which are taken from Dreze and Sen [33], along with our preliminary breath test data showing a
high prevalence in the Indian environment [31], suggest an urgent need to quantify the prevalence of
H pylori infections on an epidemiological basis and to study the possible impact of this infection on
growth in children. This particularly needs to be done in environments with low sanitation and high
crowding.

The aims of the proposed study are:

a) To measure the prevalence of H pylori infection in apparently healthy children between the ages
of 6 to 10 years, from low and middle socio-economic classes in Bangalore City, and from rural
areas around Bangalore.
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b) To further stratify these prevalences on the basis of age and sex groups.
c) To correlate the prevalence of H Pylori in these children With a number of socio-economic

indexes.
d) To assess if H pylori infection is associated with growth deficits.

2. METHODS

The study will be conducted in 600 children (300 urban and 300 rural), both male and female,
evenly distributed between the ages 6 and 10 years. In the urban sample, 150 children will be studied
from three schools that cater to middle socio-economic class (SES) families and the remaining 150
from three other schools that are subsidized by the Indian Government and cater to low SES children.
The socio-economic status will be assessed by using a standard scale for Indian conditions
(Kuppuswamy Scale, Manasayan, New Delhi, India). After obtaining permission from the school
authorities to carry out this study on their children, meetings will be arranged with the parents of these
children to obtain their consent for participation of their child in the study. Information related to the
age of the child, housing conditions, family income, educational status and occupation of both parents
will be also be obtained from the parents during these interviews. The above information will be
checked for correctness from the school records. In addition, we will also obtain information on
morbidity related to diarrhea and any major illness in the children in the past year from the parents.

We will also repeat this study in a rural setting.

Within rural areas, there is also a gradation of living standards, partly depending on the
proximity of village or small towns to highways. Therefore, a total of 300 children between the ages of
6 and 10 years will be studied in two settings: 150 children from a small town school within a rural
district, which will be referred to as "semi-rural", and 150 children from a "truly" rural village school,
which is remote and far from highways. Male and female children will be equally distributed in the
sample. As in the urban study, information about the age of the child, housing conditions and water
sources, family income, educational status and occupation of both parents will be also be obtained.
Particular attention will be paid to water sources as well as housing conditions.

Following this, at a time convenient for both the school authorities and the investigators, the
study protocol will be carried out in the school premises. The children will be at least 4 hours post
breakfast at the time the measurement starts (zero time). After a brief medical examination and the
measurement of the body weight and height to nearest 100 g and 0.1 cm respectively, a baseline
breath sample will be collected in duplicate in sealed vacutainers using a standard procedure. The
breath samples will be collected in a modified urine collection bag and transferred by needle into
vacutainers. The subjects will then ingest a dose (~ 50 mg) of 13C-urea dissolved in 100 ml of water
along with a fat rich meal to delay gastric emptying. Breath samples will be collected in duplicate at 30
minutes post ingestion of the isotope. The children will be kept in a seated position throughout the
experiment to maintain a steady production of CO2. This procedure has been earlier validated in
children, where the breath test had a sensitivity of 97.92% and a specificity of 97.96%, when
compared against histology and the rapid urease test, in 115 children [34].

Experimental protocol

Time (minutes) -5 0 30

Meal +

Dose 13C-urea +

Breath +

The breath samples will be analyzed in duplicate for the ratio of 13CO2/
12CO2 using an isotope ratio

mass spectrometer within 24 hours. The samples will be analyzed by continuous flow mass
spectrometry (Europa Scientific, UK), which incorporates separation of the sample by gas
chromatography followed by isotope ratio measurements. The enrichment of the samples is measured
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against the enrichment of a standard gas mixture, which was earlier calibrated against PDB. The
coefficient of variation of the system is < 0.01% (APE of background enrichment samples). A positive
response will be judged by a cut-off increase in enrichment of 3.5 per mil.

3. PRELIMINARY RESULTS

There are some methodological issues that deserve consideration when performing the 13C-
urea breath test. The contribution of the test meal to the background 13CO2 is an important issue in the
interpretation of data from secondary metabolite experiments. This is because most dietary plant
sugars have 13C in varying quantities.

For instance, CO2 fixation by the C4 pathway results in grain (maize) with a delta value of - 11
per mil (more enriched), whereas fixation by the C3 pathway yields grain (rice, wheat) with a delta
value of -27 per mil (less enriched). Therefore, test meals with rice and wheat are less likely to raise
the background enrichment of breath 13CO2 appearance. Of particular interest in the Indian situation is
the use of cane sugar (a part of many dietary preparations), which can raise the background
enrichment of breath by a peak value of about 6 per mil, three hours after its oral ingestion.

In our preliminary experiments, the increase in enrichment in 13CO2l in the first hour after
ingestion of cane sugar, was about 3 per mil. While this scale of contribution of 13C from test meal
origin could interfere with interpretation of the breath test, it is important to note that this is the
maximum dietary contribution possible. In mixed diet meals, with low carbohydrate and high fat
contents, this contribution could be minimized. Another solution to this problem is to decrease or omit
the test meal altogether [18]. However, it has been shown that this approach reduces the sensitivity of
the breath test as gastric emptying is not retarded, and the resultant levels of 13CO2 from the 13C urea
(in positive subjects) could be actually reduced, as the dose of 13C urea is emptied from the stomach
at a faster rate. Therefore, it is important to keep the limitation of the dietary contribution of 13CO2 in
mind when carrying out this test.

An earlier pilot study by us in this area has shown a high incidence of H pylori infection in
children form low socioeconomic classes [32]. We extended this study in the same area to 342
children from the age group of 5-18 years (Kurpad AV & Dore SP, unpublished), and the distribution of
H pylori infection in these children is shown in Table I.

TABLE I. H. PYLORI INFECTION IN CHILDREN AGE GROUP 5-18 YEARS.

'n' Age Group
(years)

48 5-6
55 7-8
47 9-10
50 11-12
47 13-14
48 15-16
47 17-18

Mean 86.0 78.7

This data was obtained in individuals from a poor area, with water supply restricted to a street
tap, and shared toilets between houses.

4. FUTURE PLANS

The research plan for the year 2000-2001 has been detailed above, in the methods section,
for urban and rural studies.
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Male
(% positive)

71.4
91.3
82.6
88.5
91.7
96.3
80.0

Female
(% positive)

72.0
80.6
75.0
83.3
91.3
71.4
77.3
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Abstract

The economic crisis has an adverse impact on health and nutrition of children. The prevalence
of Protein Energy Malnutrition (PEM) was 33.4 %, and severe malnutrition was 3.1 %. In
addition, diarrhea is also a big problem. Severe diarrhea affected 1.94 million of under five
children in 1997, up from 1.75 million in 1995. Relationship of the magnitude of H.Pylori
infection with diarrhea and malnutrition will be investigated in this study. The study will be
carried out in 3 phases in the district of Bogor, West Java, Indonesia. First year study: will
include 40 severe PEM children. All subjects will be examined for H. Pylori infection.
Anthropometry and hematological analysis will be measured at the clinic. Dietary information,
nutritional practices and the health of children will be gathered during home visits. Second year
study: 34 children will be included. The mothers and their children will be asked to visit the
clinic 12 times. At the clinic, the children will be treated, and the mothers will be given nutrition
guidance. Home visits will be conducted for collecting nutritional practices, SES, and diarrhea
infection. The examination of H. Pylori infection, anthropometric measurements, and blood
drawn for hematological purposes will be performed at the first visit to the clinic, and every 3
months thereafter. Third year study: a total of 60 children (20 well nourished, 20 mild PEM, and
20 moderate PEM), aged 6 months to 3 years will be studied. They will be recruited in two
Community Health Centres. All subjects will be examined for the magnitude of H. Pylori
infection, anthropometry, hematology, SES, nutrition practices and diarrheal infection.
Statistical analysis will include means, SDs, correlation among variables, and covariant
analysis will be made using SPSS Window software.

1. SCIENTIFIC BACKGROUND AND SCOPE OF THE PROJECT

The economic crisis together with the political reorientation that began in mid-1997 has an
adverse impact on the people's welfare including their health and nutrition of children and
pregnant/lactating women. The lowering economic power and resources have deteriorated many
aspects of people's life. The diversity of diet has been reduced with a decreased consumption of
expensive foods like milk, meat, fish and eggs. These are replaced with staple foods, in which cheaper
rice substitutes, like cassava, sweet potatoes and others that plays a larger role. The quality as well as
the quantity of the diet has been sharply reduced1. The change of the quality of the diet has direct
consequences on the iron supply, since the expensive foods contribute most. Poor and monotonous
diets consisting largely of staple foods are known to be deficient in iron, therefore, the prevalence of
anemia, which is manifestation of iron deficiency, is also deteriorated and sharply increased.

Today, the prevalence rate of undernourished children (< - 2 SD Weight for Age) based on the
latest survey carried out by National Bureau of Statistics was 28.6 %, and the severe malnutrition (< -
3 SD Weight for Age) increased from 1.2 % in 1997 to 9.5 % in 19982. In addition, diarrhea infections
remain a big problem. Severe diarrhea affected 1.94 million children under five in 1997, up from 1.75
million cases in 1995, and the prevalence of diarrhea among these same children remains high at 10
%. In 1997, oral rehydration therapy (ORT) of home fluids was used in the treatment of 57 % of
diarrhea cases. But home based care and proper management of severe cases at Community Health
Center levels has not substantially improved. In 1997, on the islands of Java and Bali, diarrhea

' Helen Keller International, Indonesia's Crisis: A comparison of its impact on nutrition and health in urban and
rural populations. Based on the results of the HKI/GOI nutrition surveillance system, Jakarta (1999).
2
 JAHARI, A.B., SANDJAJA, H.S., JUS'AT, I., JALAL, F., The Hidden Problem: Nutritional Status of Underfives in

Indonesia during the period of 1989 to 1998. An analysis of antthopometric indicators of protein energy
malnutrition based on SUSENAS data. Presented at the 6lh National Workshop on Food and Nutrition, Jakarta,
28 Feb. - 2 Mar 2000.
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accounted for 14 % of child deaths annually. In the Eastern and Western parts of Indonesia, this
increased in 21 per cent of child deaths3.

This widely prevalence of malnutrition obviously has functional consequences for today and
the future of the people. One of the most important functional consequences of severe malnutrition is
its effects on resistance to infection. The study that will be carried out at the Nutrition Research and
Development Center, Bogor, Indonesia has the general aim to confirm that malnutrition (protein energy
malnutrition and iron deficiency anemia) has high rates of "helicobacter pylori" infection regarding the
severity of the deficiencies. This infection appears to be a major cause for chronic malnutrition and
diarrhea syndrome with failure to thrive.

2. OBJECTIVES

The objectives of this study is to apply C isotopes and mass spectrometry to: 1) examine the
causes of diarrhea disease by using C-urea breath test for H. Pylori (bacterial colonization), 2) study
its impact on macronutrient assimilation by using C-labeled substrate breath test for absorption in
different levels of PEM among children underfive; and 3) assess the magnitude of H. Pylori infection in
different stages of recovery of severe PEM.

3. METHODS

The study will be carried out in 3 years duration, starting July 2000 until June 2003. (The
proposed first year study has been approved and funded by the International Atomic Energy Agency
(IAEA), Vienna (for being funded).

3.1. First year study

The objectives of the first year study is to examine the causes of diarrhea by using C-urea
breath test for H. Pylori infection and to determine its association with iron status of underfive children
suffering from severe PEM.

Forty children suffering from third degree malnutrition aged 6 to 36 months, who are
outpatients at the Nutrition Clinic of the Nutrition Research and Development Center in Bogor will be
served as subjects for the study. Fifteen of the children suffering from marasmus with muscle wasting
and a body weight of less than 60 % of NCHS standard weight for age; 10 kwashiorkor children with
edema and other typical symptoms and a body weight 60 to 89% of the NCHS standard; and 15
marasmic -kwashiorkor children with edema and below 60 % of the NCHS standard weight for age will
be included in the study. This proportion of children is estimated based on the proportion of severe
PEM types referred from community health centers surrounding Bogor to the clinic.

All subjects will be examined for the magnitude of the prevalence of H. pylori infection using
the 13-C urea breath test following the technique described by the International Atomic Energy
Agency, Vienna, Austria. Anthropometric measurements will be performed during clinic visits. Weight,
length/height, head circumference, chest circumference, arm circumference, and skinfold thickness in
4 places: the triceps, the biceps, the subscapular, and the suprailiac, will be measured using standard
methods4. Hematological analysis will be performed on hemoglobin (Hb), hematocrit (Ht), serum iron,
total iron binding capacity (TIBC) and free erythrocyte protophorphyrin (FEP). Five ml of blood will be
taken from each child via venipuncture. Hemoglobin will be determined by cyanmethemoglobin
procedure. Serum ferritin, serum iron and total iron binding capacity (TIBC) will be measured by the
kits produced by Boechringer. FEP will be measured on blood specimen using Automatic ZP
Hematofluorometer Model 206 digital.

Home visits will be carried out for socio-economic data collection. During the visits, dietary
information will be also collected, and nutritional practices at home, including child feeding, childcare,
sanitation and good hygiene will be observed. The health of children including diarrhea (frequency,
severity and duration) will be also observed by field workers. Socio-economic characteristics of the
families will be indicated by income, education, occupation and housing. The food intake of each child
will be recorded for two consecutive days using the 24 hr recall method.

5 CBS, NFPCB, MOH and Macro International Inc. Demographic and Health Survey 1997. Jakarta. 1998.
4 Gibson, R., Principles of Nutritional Measurement, New York, L. Oxford University Press, 1990.
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Statistical analysis will be performed with SPSS window software and include means, SDs,
regression and correlation among variable related. Between nutritional status group comparison will be
made by the analysis of covariance.

3.2. Second year study

The objective of the second year study is to assess the magnitude of H. Pylori infection and
iron status at different stages of recovery of severe PEM among children aged 6 months to 36 months.

Thirty four children who have marasmus (12 children), kwashiorkor (10 children), and
marasmic-kwashiorkor (12 children) will be included in the study. The mothers and their children will
be asked to visit the clinic at least 12 times during the course of the study: weekly during the first
months, biweekly from the second to fourth month, and monthly during the fifth and the sixth months.

At the clinic, a physician will give medical care to the subjects. While the child is being treated,
the mothers will be given nutrition guidance by nutritionists concerning appropriate feeding and care of
their children, and they will be encouraged to give them skimmed milk. Before additional nutrition
counseling is given at subsequent visits, the mothers will be asked about their experiences in feeding
their children at home, including the children's reactions to the foods, and about any signs of
improvement in their conditions.

Home visits will be carried out by nutritionists or midwives in the first, sixth, tenth, sixteenth,
and twentieth weeks of the study. During the visits, socio-economic and dietary information will be
collected, and nutritional practices at home, including child feeding, childcare, sanitation, and food
hygiene, will be observed. The health of the children particularly diarrhea infection (frequency, duration
and severity) will be recorded by field workers.

The examination of the magnitude of the H. Pylori infection, the anthropometric measurement
(weight, height, arm-circumference, head circumference, chest circumference, and skinfold thickness),
the blood drawn for hematological measurement (Hb, Ht, serum ferritin and FEP) will be performed at
the first visit to the clinic, and every three months thereafter.

Group means, standard deviations (SD), ch-squares, and regression and covariant analysis
will be calculated for all variables collected.

3.3. Third year study

The objective of the third year study is to assess the magnitude of H. Pylori infection and its
impact on macronutrients assimilation by using C-labeled substrate breath test for absorption in
different levels of PEM among children 6 months to 36 months of age.

A total of 60 children (20 well nourished, 20 mild PEM, and 20 moderates PEM), aged 6
months to 3 years will be included in the study. They will be recruited from 6 Posyandus (Post
Integrated Health Services) and 2 Puskesmas (Community Health Centre), in the district of Bogor -
West Java. All subjects will be examined for the magnitude of H. Pylori infection, anthropometry
(weight, height, arm circumference, head circumference, chest circumference and skinfold thickness),
iron status (Hb, Ht. serum ferritin and FEP), morbidity particularly for diarrhea infection (frequency,
duration and severity), socio-economic and dietary information.

Analysis of variance for significant of differences among the means the 3 groups (well
nourished, mild PEM and moderate PEM), regression and association statistical analysis among
variables collected will be performed using SPSS Window software.

4. ETHICAL REVIEW

The subject studied will receive the inform consent. Personal information collected will be kept
confidential. The findings will be used for scientific purposes and to support nutrition program
development particularly for rehabilitation of children with severe malnutrition, and for the benefit of the
people in general.
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Abstract

A population study of the infection with Hp in children affected by chronic diarrhoea is
proposed with the use of the 13C- Urea Breath Test. A sample of children with repeated
episodes of diarrhoea and recurrent abdominal pain will be selected from three populations.
One of the samples will be selected from the population that attends the Children's Hospital in
the Northwest part of Mexico. The second sample will be selected from families of agricultural
migrant workers that came to the Northwest part of Mexico from south Mexico, looking to work
in the cash crops fields. The third sample will be constituted by children living in the south of
Mexico, mainly in the state of Oaxaca from where most of the agricultural migrant won\ers
came. This comparative study will allow to see if the different environments from which each
sample represents, has an effect in the prevalence of H. Pylori. In addition, it will be looking at
the association of the gastrointestinal infection with stunting, different dietary patterns and
socio-economic status. The results of this study will contribute to the preventive effort of health
promotion campaigns for the population living in different regions of Mexico, as well as for
those high risk populations continuously moving from one place to another.

1. SCIENTIFIC BACKGROUND AND SCOPE OF THE PROJECT

Worldwide Helicobacter pylori infection is one of the most common bacterial infections in the
gastrointestinal tract. The incidence of H. pylori infection is higher in developing countries [1,2,3].
Socio-economic status, living conditions, environmental sanitation, presence of animals in the
household, and personal hygiene practices are factors that can be associated with this type of
infection [4] in Peru showed water supplies can also be an important risk factor for H. pylori infection
[5].

H. pylori infection has been associated with gastritis, duodenal ulcers [6], and failure to thrive
[7], short stature [8], and gastric cancer. The infection with Hp during the early infancy could be the
initial step of a chain reaction, which facilitates the enteric infection in childhood leading to recurrent
diarrhoea, malnutrition and growth failure [9-12]. Particularly generated micronutrient deficiencies can
facilitate malnutrition, immunological dysfunction and the persistence of infection.

The calculated prevalence of contamination by Hp, indirectly proportional to the socio-
economic development, is from 20-40% in developed countries and arose to values of 80-90% in
developing nations. Most of the population of the developing world could be contaminated and general
values of around 70 % are estimated.

In Mexico, the National Height Census [13] in children from the first grade of elementary
school throughout the country, showed a strong gap between physical growth by region and by state.
The northern region of the country had prevalences of less than 12% of stunting (-2 Z score).
Meanwhile, children from the south and Southeast regions had prevalences of stunting from 28.2% to
44.1%. The states with the highest prevalence were Chiapas, Oaxaca, Guerrero, Puebla and
Campeche, located in the southern region. In contrast, the states with the lowest prevalence were in
the north, South Baja California, Sonora, Baja California, Mexico City and Nuevo Leon. The
differences in prevalece of stunting by region can be associated to different socio-economic
development. Levels of poverty have been described by CONAPO (National Population Council) in
Mexico [14], which place the northern region as the one with the lowest levels of poverty, and the
south and Southeast regions with the highest of Mexico.

In Mexico, a large seroepidemilogic study that included 11,605 persons with ages 1 to 90
years was performed [15]. This study reported a general prevalence of 66% of H Pylori infection in the
country. However, in addition to the low specificity reported for the serologic test compared to 13C-
Urea breath test, H pylori have not been extensively studied regarding the relationships between the
bacteria and coexisted or generated malnutrition, stunting or micronutrient deficiencies.
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In an earlier study conducted by our research center in collaboration with the London School
of Hygiene and Tropical Medicine, London, England and the Nutrition Research Centre of St John's
Medical College in Bangalore, India, two hundred and sixty-two randomly selected children, living in
poor conditions in the city of Hermosillo, Sonora, Mexico were tested and 46.4% of the children
studied were positive for H pylori. 13 C- Urea breath test was used as the diagnostic test [16].

The prevalence of Helicobacter infection found in school age children in Hermosillo is a clear
indicator of its significance and the potential as a health risk factor, in spite of Sonora having one of
the highest levels of socio-economic development and lowest degrees of stunting in the Mexican
population. On the other hand, a highly contrasting group of children from Oaxaca, Mexico have the
second highest degree of stunting in the country. This situation can be associated to sanitation,
environment and poverty conditions. The prevalence of H pylori is suspected to be higher in this
population, and this will be used to test the effect of environmental stress on the prevalence of H
pylori.

In addition to the groups described, a "transition" group of children from migrant families
coming from the south and Southeast regions of Mexico will be studied as well. These children are
mostly of indigenous origin, with known history of stunting and currently living in precarious conditions
in some of the agricultural camps in the agricultural valleys of Northern Mexico. Currently a project
with migrant workers coming mainly from the southern region of Mexico is carried out in Sonora. In this
project, the nutritional and parasitic infection of migrant agricultural workers and their families
(including children) are being evaluated.

Preliminary results indicate a prevalence of stunting of 34% among migrant children mainly
from south Mexico, which reflects a health status that resembles that of the children from the states of
origin [17]. However, changes in income, living conditions, and even climate, can have an effect on
parasitic infection, diet, and general health status. The results of the project will be used in the
development of health promotion strategies, including those related to sanitation and nutrition, among
the migrant communities.

Also, a project in Oaxaca in Co-operation with the Instituto Tecnologico Regional with Dr.
Araceli Triana and with Professors David Crompton and Steven Phillips from the University of
Glasgow is collecting data on diet, growth, socio-economic status and parasitic infection in children.

In collaboration with the mentioned studies, the main objective of this study intends to
examine the possible association between chronic diarrhoea morbidity, malnutrition, stunting and the
contamination by Hp measured with the 13C-UBT as a non-invasive nuclear technique in children living
in three different environments.

This comparative study will allow to explore if the different environments from which each
sample represents, has an effect in the prevalence of H pylori and the relationship to stunting Socio-
economic status and dietary patterns will also be evaluated. The results of this study will contribute to
the preventive effort of health promotion campaigns for the population living in different regions of
Mexico, as well as for those high-risk populations continuously migrating.

2. METHODS

2.1. Design

A population study of the infection with Hp in children affected by chronic diarrhoea is
proposed with the use of the 13C- Urea Breath Test. A sample of children with repeated episodes of
diarrhoea and recurrent abdominal pain will be selected from three populations. One of the samples
will be selected from the population that attends the Children's Hospital in the Northwest part of
Mexico. The second sample will be selected from families of agricultural migrant workers that came to
the Northwest part of Mexico from south Mexico, looking for work in the cash crop fields. The third
sample will be constituted by children living in the south of Mexico in the state of Oaxaca from where
most of the agricultural migrant workers came.

Children affected with chronic diarrhoea treated at Services of Gastrointestinal Diseases of
Paediatric Hospitals of the city of Hermosillo and Oaxaca from September 2000 until September 2001
will be submitted to the diagnosis of the contamination by Hp. Their nutritional status will be assessed
by anthropometry, and diet. Children from the three different environments will be selected according
to the criteria of having been treated repeatedly for diarrhoea and abdominal pain in one group, and
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children clinically healthy in the other. Children accepted for treatment from September 2000 to
September 2001 will be studied until a whole number of 200. Additionally, an equal sample of children
will be selected from the same communities were sick children came from, to compare the presence of
diahorrea and other symptoms with the prevalence of the infection, as well as to the degree of
stunting.

2.2. Diagnosis of the contamination with Hp by the 13C-Urea Breath Test

Protocol: Breath collections will be done by duplicate in vacutainers (10mL) under basal
conditions. Subjects will be dosed with 50 mg of C-Urea (13C:99 %) dissolved in 20 ml of water
followed by an orange drink. A second breath collection will be obtained in duplicate after 30 minutes.
Samples will be analysed in a Breath-Matt Plus (ThermoQuest: Finnigan, Germany) isotope ratio
mass spectrometer. Results above a cut off of 5 °/00 relative to an international 13C standard PDB
above baseline at 30 minutes will be considered positive.

2.3. Assessment of the nutritional status

Physical anthropometric measurements such as weight and height will be measured
according to Cameron [18]. Age in months will be also registered to construct nutritional indicators of
growth.

Dietary evaluation will be done using two 24-hour recalls and a food data bank compiled at
CIAD, using the USDA food data bank publication "Nutritive Value of Foods" [19], the INN (Instituto
Nacional de la Nutricion) Food Composition Data for Mexican Populations [20] and the Regional Food
Composition Data Bank provided by C.I.A.D. in Hermosillo, Mexico [21]. To estimate amounts of food
consumed, the population most used food containers, spoons, glasses, and cups will be used [22].

2.4. Statistical Analysis

A descriptive analysis will be carried out on the prevalence of H pylori, stunting, diet, and
socio-economic status. In order to explore the association of the presence of H. Pylori and the
nutritional status of children, logistic regression analysis is proposed to explore the effect of the
different environmental factors.

3. RESULTS OF A PRELIMINARY PILOT STUDY

13C Urea Breath Test

Pilot study. A preliminary study was carried out in Loma de San Jacinto, a suburban sector of
the city of Oaxaca, Mexico. In this community high degree of intestinal parasitism was previously
detected in 43 children (47 %, either by helminths or protozoa). Eight children were included, and 2 of
these 8 subjects were positive for helminths or protozoa. Two adult females were also tested.

Breath collections were done by duplicate in vacutainers (10mL) under basal conditions.
Subjects were dosed with 70 mg of 13C-Urea (13C:99 % dissolved in 20 ml of water followed by an
orange drink. A second breath collection was obtained in duplicate after 30 minutes. Samples were
analysed in a Breath-Matt Plus (ThermoQuest: Finnigan, Germany) isotope ratio mass spectrometer.
Results above a cut off of 5 °/0 0 relative to an international 13C standard PDB above baseline at 30
minutes were considered positive.

Table I presents the physical characteristics of the children tested. These children have a
mean Z score of height for age of -1.54.

The mean value for the state of Oaxaca is -1.77 Z, and it represents a population that has the
second highest level of stunting in Mexico according to the National Height Census (Segundo Censo
Nacional de Talla en Niftos de Primer Grado de Primaria. 1994, Informe General. Sistema Nacional
para el Desarrollo Integral de la Familia).
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TABLE I. PHYSICAL CHARACTERISTICS OF SUBJECTS
Child

1

2

3

4

5

6

7

8
Mean
+SD

Height
(cm)

127.4

127.3

108.5

110

119.4

120.1

108

108
116.08
8.50

Weight
(kg)

27.3

29.6

18.7

18.8

24.8

21.7

19.8

25.3
23.25
4.10

Z (h/a)

0.67

-0.97

-3.48

-2.07

-0.79

-1.39

-2.45

-1.85
-1.54
1.23

Z (w/a)

0.86

-0.02

-2.13

-1.22

0.29

-1.2

-0.98

1.4
-0.37
1.20

Z (w/h)

0.58

1.21

0.49

0.29

1.19

-0.09

1.04

4.26
1.12
1.34

None of the children were positive for H. pylori. Only the two adults tested were positive (Table

2). The values were highly positive with + 45.2 and + 15.83 138 PDB (°/00)- There was no signal for one
of the children.

TABLE II. BREATH 13CO2 ANALYSIS OF 9 CHILDREN FROM OAXACA AND 2 ADULTS

Subject

1 (child)
2(child)
3 (child)
3(child
5(child)
6(child)
7(child)
8(child)
9(child)
Adult
Adult
Mean

a PDB \ ho)

Basal

-17.41
-18.43
-15.30
-15.42

Postdosis

-16.93
-17.38
-14.82
-14.62

A

0.48
1.05
0.48
0.8

Results

-
-
-
-

Low Signal
-15.26
-19.16
-19.97
-16.98
-16.41
-17.07
-17.14

-15.17
-14.60
-19.11
-16.52
45.20
15.83
-6.81

0.09
4.56
0.86
0.46
61.61
32.76
10.3

-
-
-
-
+
+

4. PLANS FOR FUTURE WORK

During the following year, we will be collecting and analysing data for cases and controls on
the presence of H pylori, as well as children's diets, anthropometric, socio-economic and parasitic
infection data in the three settings proposed. This can be done, since the project is coupled to two
projects in Oaxaca (Food consumption and body height in different regions of Mexico: a data base and
Concomitant Trichuriasis-Ascariasis and their impact on the iron status and energy expenditure in
school age children of a Mexican rural community). In Sonora, the project will also be coupled to a
project with migrant workers named "Nutrition, parasitic infection and prevention strategies among
Mexican migrant workers".
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Abstract

Helicobacter pylori infection is universally reported from all over the world including both
developed and developing countries [1]. The prevalence of Helicobacter pylori infection in
Pakistan is unknown. Although a few studies [2,3] have been done in adults, there are no
studies looking at the prevalence of Helicobacter pylori colonization especially in children. In
addition, a number of symptoms such as nonspecific abdominal pain [4], diarrhea and
malnutrition [5] etc. are attributed to it though most cases of Helicobacter pylori colonization
remain asymptomatic. The association between Helicobacter pylori and gastrointestinal
symptoms however, remains controversial. Hence in order to determine the prevalence of
Helicobacter pylori infection, its time of acquisition and to look at its correlation with diarrhea-
associated morbidity, we proposed to do the present study.

In this study we will look for the evidence of Helicobacter colonization in infants with the non-
invasive techniques using 13 C urea breath test and stool ELISA for Helicobacter pylori every at
three month interval in a cohort of infants from a periurban community in Karachi Pakistan.

1. SCIENTIFIC BACKGROUND OF THE PROJECT

Helicobacter pylori infection is universally reported from all over the world including both
developed and developing countries [1] but its prevalence in Pakistan is unknown. It is also
recognized that low socioeconomic conditions, close living conditions and overcrowding are
predisposing factors for its colonization. Breast feeding has also been reported to be protective due to
presence of kappa-casein in the human breast milk [6] It is recognized as the commonest cause of
gastritis and gastro duodenal ulcers both in adults and children [2-7]. However, most cases of
Helicobacter pylori colonization remain aymptomatic though a number of symptoms such as
nonspecific abdominal pain [4], diarrhea and malnutrition [5] etc. are attributed. The reason for the
reported associations between Helicobacter pylori colonization and enteric disease is perhaps due to
the decreased acidity of stomach [5], which allows the bacterial pathogens reach lower gut easily,
leading to diarrhea and malnutrition. This association between Helicobacter pylori colonization and the
gastrointestinal disease has not been confirmed in other studies. No difference in prevalence of
abdominal pain in children with and without Helicobacter colonization was found in population based
study among preschool children in Southern Germany [8]. Similarly studies from Bangladesh [9] and
Thailand [10] have also not confirmed any association between Helicobacter pylori and diarrhea.
Thus, the association between

Helicobacter pylori and gastrointestinal symptoms remain controversial. It was difficult to do
epidemiological studies previously due to the non-availability of reliable noninvasive tests for the
diagnosis of Helicobacter pylori infection.

The gold standard for its diagnosis has always been gastroscopy, antral biopsy and
identification of the organisms in gastric mucosa. Though detection of antibodies against Helicobacter
by ELISA [2,11] is a relatively noninvasive technique, it is commonly used for diagnosis in association
with gastroscopy. The 13C Urea breath test (UBT) using stable isotope (13C) is a new non-invasive and
reliable test for the diagnosis of Helicobacter colonization [12,13]. Its sensitivity and specificity has
been reported between 90 to 100% [12] and can be easily used in community for epidemiological
studies. The basis of UBT is the property of Helicobacter to split urea into CO2 (Carbon dioxide) and
NH3 (Ammonia). The 13C labeled carbon dioxide is exhaled in the breath, which is collected and
analyzed using mass spectroscopy.

A large prospective cohort study is being done at AKUH to evaluate different complementary
feeding regimen and their relationship to micronutrient status and growth supported by UNICEF and
other agencies. Using this unique opportunity, we will evaluate risk factors such as Helicobacter pylori
colonization longitudinally, with its relationship to intervene morbidity patterns. The aims of the study
are:
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a) To determine the prevalence of Helicobacter pylori infection in a well defined cohort of infants in
a peri-urban area of Sindh, Pakistan, by mean of longitudinal surveillance.

b) To determine the age of infants at the time of acquisition of Helicobacter pylori infection and risk
factors for colonization.

c) To evaluate the correlation between Helicobacter pylori infection and diarrhea associated
morbidity.

d) To evaluate the independent correlation between Helicobacter pylori infection and growth rate
and malnutrition.

2. METHODS

A peri-urban village i.e. Rehri Goth in Karachi with a population of 28000 has been selected
for the study. The entire households in the selected area are registered. A baseline survey of these
houses has been done. All the pregnant women at present have been identified and their expected
date of delivery noted. These households are visited and will continue to visit once a month for
identification of newly pregnant women. The information about the birth of babies is obtained with the
help of local Traditional Birth Attendants (TBAs). All the newborn babies are visited within 72 hours
and thereafter every fortnight by a team of research medical officer (RMO) and community health
nurses selected for the study. The RMO takes a detailed history about the birth of the baby and the
mother. He also examines the baby and records the anthropometric measurements. These babies will
be visited every fortnight for next eighteen months. The RMO will reexamine the baby and record
anthropometric measurements on each visit. He will also obtain the history about feeding, the number
of episode of the diarrhea and other illnesses such as ARIs (acute respiratory infection) etc and the
treatment given for these illnesses. A stool sample will be collected on each visit and stored at -70°C
for detection of Helicobacter pylori antigen using a recently developed ELISA (Meridian Diagnostics
USA). Parental consent will be obtained for conducting 13C urea breath test. The test will be performed
as follows.

13C Urea Breath Test

After a two to four hour fasting period these babies will be given 50mg 13C urea in citrus fruit
juice such as orange drink or clean drinking water.

Breast feeding or formula feed as the case may be, will be given one hour after administering
the 13C urea. The exhaled air will be collected slowly in a twenty ml syringe using an oxygen facemask
over a period of two minutes. The air so collected will be transferred to a vacutainer tubes and labeled
accordingly. The air samples will be collected at 15, 30, 45 and 60 minutes. Once the samples are
collected, these will be stored at -20cC and analyzed using mass spectroscopy at University
Department of Child Health Glasgow U.K. An increase of 4 delta over base line after 30 minutes of 13C
urea administration will be taken as positive test.

3. RESULTS

Since the award of the contract, we have been conducting the survey of the proposed
population and registering the pregnant women. Forms have been developed to collect the baseline
data of the registered population and the neonatal examination. However no infant has yet undergone
Urea breath test. The statistics till 30th April 1999 are:

Total population: 23000
Total number of household 1612
Number of pregnant women registered so far 169
Number of non-pregnant women 2326
Number of babies delivered during last two months 82

4. PLAN FOR FUTURE WORK

In 2001-2002 we have to continue the present work, as the babies registered at the end of the
first year will have to be followed up during the next year. However after validation of the results of
Stool ELISA and UBT, an effort will be made to establish these tests at the Aga Khan University for
management of patients with Helicobacter infection.
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TREATMENT OF CHILDREN WITH HELICOBACTER PYLORI INFECTION AND
MALABSORPTION SYNDROME WITH PROBIOTICS: COMPARISON WITH
CONVENTIONAL METHODS

MOHAMED FADEL NDIAYE, Institue "Cercle Senegalais De Gastro-Enterlogie, Dakar, Senega!

1. SCIENTIFIC BACKGROUND OF THE PROJECT XA0056172

Helicobacter Pylori infection is one of the most common bacterial infection in the world. In
Senegal prevalence rates is high as well in symptomatic patients (85,8%) as in general population
(82%). Helicobacter Pylori infection occurs in earlier age and leads to chronic infection (80% of
children under 5 years old are infected in Senegal). On the other hand, malnutrition is common in
children under 5 years old in Senegal (25%). H. Pylori can cause malnutrition in a variety of ways
including decreased food intake due to dyspepsia, defective digestion/absorption, diarrhea and may
impact on the growth of children.

H. Pylori infection is a deep public health problem because non-invasive diagnosis tests are
not available in routine practice and mainly because there are many difficulties in its treatment:

- no availability of drug (Clarithromycine)
- too much high cost of classic and effective therapeutic strategy (three times

minimal salary)
- high rate of resistance to antibiotics: 60 - 95% to Metronidazole, 50 - 60% to
Tetracyclines, 30 - 40% to Macrolides as Azithromycine and Roxithromycine.

So, the main problem in Senegal is to find the good, available and cheep treatment without
resistance.

Probiotics have been considered as a possible tool for this purpose. The reasons are multiple.
Probiotics have been shown in some studies to enhance immune responses to some antigens: L.
johnsoni LA1 increased the serum IgA and salival slgA responses of adults to immunization with S.
Typhi Ty21A. The same probiotic increased the phagocytic activity of neutrophilis. Other strains
increased the numbers of circulating B lymphocytes. There is also ample evidence that some strains
of lactobaciilus shortened the duration of episodes of acute diarrhea. Lactobacillus GG shortened the
diarrheal phase of rotavirus infection in a number of studies in a variety of settings, the shortening was
of about one day and the severity of disease was lessened. The same effect is shared by other
probiotic species and strains. However, Enterococcus SF68 did not exhibit any effects on watery
diarrhea caused by Vibrio cholerae or by toxigenic Escherichia cold. By comparison, E. faecium did
shorten the duration of diarrhea in a placebo-controlled study in adults. Some probiotic lactobacilli
seem to shorten the duration of antibiotic-associated diarrhea caused by Clostridium diffficile although
it is possible that the small number of patients involved in these studies may have contributed to
obscure the real effects. A positive effect has been demonstrated for Saccharomyces boulardii, a
unicellular yeast .On the other hand, clear protective effect has been shown in the prevention of
traveler's diarrhea.

In view of these antecedents it is logical to propose the use of probiotics for prevention of
treatment of H. Pylori infection. A review of the literature shows that are few publications in this
respect.

The effect of probiotics on H.P ha been evaluated in a few studies. Some of these are in vitro
evaluations: Bhatia and co-workers demonstrated that L. acidophilus inhibited strains of
Campylobacter (Helicobacter) pylori isolated from patients with acid-peptic disease. Lactic at
concentrations of 1 per cent or 3 per cent inhibited H. pylori growth but this was not achieved by 0,5 or
1 per cent hydrogen peroxide. The sonic extract of the Lactobacillus has no effect. Midolo and
coworkers observed that lactic, acetic and hydrochloric acids inhibited the growth of HP in a
concentration-dependent manner, lactic acid being the most active. Of the probiotic strains assayed in
vitro, 6 strains of L. acidophilus and one strain of L. cased subsprhamnosus also inhibited H. pylori
growth while other probiotics such as B. bifidus, Pediococcus pentosaceus and L. bulgaricus did not.
The authors postulated that the capacity of the bacteria to produce lactic acid was the main factor in
the inhibition of the growth of H pylori.

Studies carried out in laboratory animals showed that administration of L. salivarius to
gnotobiotic mice prevented gastric colonization by H. pylori and could even eliminate
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monocontamination by H. pylori in previously gnotobiotic mice, the release of !L-8in vitro, that was
used as a marked of inflammation was also decreased by L. salivarius. A similar effect of inhibiting the
growth of H. pylori was demonstrated in vitro by Aiba and coworkers .It has been shown both in vitro
and in vivo in mice that the spent culture supernatant of Lactobacillus acidophilus strain LB decreases
the viability of H. pylori in vitro in a way that is independent of pH and concentrations of lactic acid as
well as the adhesion of the bacteria to a gastric epithelium cell line. In experiments in mice the spent
culture supernatant inhibited stomach colonization by Helicobacter felis and the appearance of
histological lesions in the gastric mucosa. The same preparation inhibited the urease activity of the
surviving live bacteria .It has been recently shown that the supernatant of cultures of Lactobacillus
johnsonii strain LA1 interferes with the in vivo growth of H. pylori irrespective of its binding to epithelial
cells. In infected volunteers who received 20 mg of omeprazole four times every day and who received
either the supernatant or a placebo as a whey-based drink or a placebo, the LA1 supernatant induced
a significant decrease (p<0.03) in urea breath test values and this persisted for up to six weeks after
treatment. This suggested that probiotic release into the culture medium molecule(s) that exert an
inhibitory, in this case LA1, has been ingested may be indicative of an immunilogical effect, as
suggested by some of the evidence discussed elsewhere.

2. AIMS OF PROJECT

This study is proposed in a follow-up design over a two or three years period to definite:

Prevalence of Helicobacter Pylori in 100 healthy children between 7 and 10
years old, divided in two groups
Measurement of facility to assimilate food ingredients.
Efficiency in eradication of HP by Probiotics in comparison with
conventional methods
Improvement by Probiotics of nutritional status of infected children

3. METHOD AND DESIGN OF STUDY

The study will be conducted in a parallel manner: two groups of 50 patients, both H.Pylori
positive, will be studied in a parallel way.

Group 1: patients to be treated in the conventional way to eradicate Hp. In children the
treatment (ten days period) will be the following:

Losec: 1 mg/kg and per day: single day gift
Clamoxyl: 50 mg/kg, two times per day
Flagyl: 7.5 mg/kg, three times per day

Group 2: patients to be treated by pre-probiotics, period three months
Pill of Saccharomyces boul. +5 gram inulin, three times per day
Pill and inulin have to be suspended in water

3.1. Schedule of examination

Before the start: execution of the 13C,urea breath test (one hour as conventional) to screen for
Hp positiveness, examination of a large group of patients to be included in the study Selection of
patients, presentation of the study, informed and signed consent of the parents.

At the start, re-execution o the 13C, urea breath test with 5 gr of lactulose (to demonstrate
bacterial overgrowth), test execution over 4 hours to collect hydrogen.

GROUP 1 GROUP 2

Basic examination package
Anthropometric and clinical examination

13 C, urea breath-test with 5 gram lactulose
Execution of corn flaked test for starch digestion

Antibiotic treatment Sacch. Boul. + ?
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Re-examination (i.e. basic package) after three months

Centralisation of results (at the Leuven unit), evaluation and preparation of report

The expected data will be the following:

Before the start:
13C, urea test to include the patient

At the start:
13C, urea breath test with H2 measurement in breath
anthropometric data of each individual
corn flakes breath test (13C02 and H2)

After three months:
13C, urea breath test with H2 measurement in breath
anthropometric data of each individual
corn flakes breath test (13C02 and H2)

After that period: Evaluation of results
Outline of further strategy
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AGENDA

Monday, June 05

Time Jtem

1000 Welcome remarks
NHARES Activities at the IAEA
Administrative matters, adoption of the agenda

1200 Lunch Break
1330 a) Use of 13CO2/H2 breath tests to demonstrate maldigestion / malabsorption

of food ingredients and bacterial interferences in the upper part of the Gl tract.
b) Latest insights in the use of pre-/probiotics to improve immunological gut

responses.
Country Presentations (30 min presentation, 75 min discussion)
Argentina - The use of probiotic foods as a complement of the conventional
antibiotic-therapy for the treatment of Helicobacter pylori infection in children and its use as a
prophylactic therapy in the re-infection by this pathogen
Benin - Treatment of children with HP infection with probiotics: comparison with
conventional methods
Bangladesh - Glutathionine metabolism in Bangladeshi children with increased small
bowel permeability

1700 Reception at NAHRES, A-2423

Tuesday, June 06

0930 Chances and failures to eradicate Helicobacter pylori infection in the Western
countries.
Chile - Treatment of children with HP infection with probiotics: comparison with
conventional methods.
Congo - Treatment of children with HP infection with probiotics: comparison with
conventional methods
Cuba - Contamination by HP measured by the 13C urea breath test and nutritional
status of children with chronic diarrhoea syndrome in Havana

1230 Lunch break
1400 India - HP infection in apparently healthy south Indian children

Indonesia - Magnitude of HP infection and its impact in macro-nutrient assimilation
and nutritional status of under five children
Mexico - Relationship of HP infection to the nutritional status of children
with chronic diarrhoea and abdominal pain from three different environments

1700 Close
1900 Dinner in Vienna

Speaker

Mr. Steffen Groth
Mr. Venkatesh lyengar
Ms. Cristina de Souza

Mr. Y. Ghoos

Ms. M. Zubillaga
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Dr. S Roy
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Time Item Speaker Chair

Wednesday, June 07

0930 Pakistan - HP colonisation in infants and its relation to childhood morbidity
Senegal - Treatment of children with HP infection with probiotics: comparison
with conventional methods
General discussion on country presentations: critical appraisal of programmes,
and discussion of CRP work plans: How can we collaborate?
Agreement on methodologies and protocols

1230 Lunch break
1330 General discussion on country presentations: critical appraisal of programmes,

and discussion of CRP work plans: How can we collaborate?
Agreement on methodologies and protocols ... continued

1530 Formalising workplans - Frame work preparation (individual countries)
1730 Close

Thursday, June 08

0930 Formation of groups to work on the RCM Summary Report & Standardisation of
methodologies, and protocols for isotopic work

1230 Lunch break
1330 Formation of groups to work on the RCM Summary Report & Standardisation of

methodologies, and protocols for isotopic work ... continued
1730 Close

Friday, June 09

0930 Presentation of projects revision and workplan (20 min for each country)
Brief review of the RCM Summary Report- what we have learned
Presentation of Standardisation of methodologies, and protocols for isotopic work

1300 Final closing of meeting
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Ms. Cristina de Souza

Mr. Y. Ghoos

Mr. S. Roy

Ms Cristina de Souza

Ms Cristina de Souza Mr. Q. Nizami

Ms. M. Zubillaga

Mr. O. Brunser



STANDARDIZATION OF METHODOLOGIES FOR 13C-UREA BREATH TEST

What 13C-Urea should you buy?

There are several producers of °C -urea, and the following companies are examples:
Cambridge Isotope Laboratories, USA
Isotec, USA
EURISO-TOP, France

The last company provides documents attesting to the
• Chemical Purity
• Isotopic Purity

• Microbiological Purity

This information is important if you are to perform good and safe tests on humans.

13C -UBT Test Conditions

The test is done in the fasted state. This depends on the feasibility of imposing a fast on
young children, therefore, the fasting prior to the test is recommended as follows:

• 3 hours for babies
• 4 hours for older children
• overnight for adults

Protocol

Time(min) 0 30 45

Breath sample * * * *

Dose + meal *

Dosage of Isotope

50 mg for children, individuals < 18 years
75 mg for adults (>18 years)
Weigh out isotope as accurately as possible, that is, at least 50 or 75 ± 0.5 mg.

Breath Samples

The shape of the breath enrichment curve is important for identifying and separating mouth
and gastric bacterial urease activity. This is why two samples are required, one each at 30 and
45 minute time points are required. The basal breath samples are crucial, and great care must
be taken to obtain the basal samples before the meal/isotope dose is administered. Take the
basal sample in duplicate.

Basal sample: In duplicate (separated by about a minute between samples)

Test Sample: In single, at 30 and 45 min.
(See figure above)



Method of breath sampling

Infants

• Use a nasal cannula, and gently/slowly withdraw expired air with a 20 ml syringe, until
you have ~15 - 20 ml in the syringe.

• Attach this syringe to a plastic straw, and placing the other end of the straw at the bottom
of an open Exetainer tube, push the expired air sample into the Exetainer and cap
immediately.

• Ascertain from your analytical lab, that you have adequate CO2 in the tube: - 1 % is the
minimum (for comparison, room air is 0.03%).

• Make sure to use brand new septum.

Adults/older children

• Ask the subject to blow into the open Exetainer tube directly, with the straw.
• The subject should blow for 5 seconds, so that you are sure that the air in the tube is

completely replaced with breath air.
• Finally, ensure that the straw extends into the bottom of the Exetainer when you are

blowing into it.

Labeling, storage and transport of breath samples

Some important points:
• Do not overtighten the screw-on cap of the Exetainer!
• Use recommended Exetainers - blue or pink-cap (not Vacutainers)

Labeling

Remember that Exetainer tubes fit exactly into their racks in a Mass Spectrometer. Therefore,
large/thick labels around the middle of the tube will cause problems when inserting tubes into
their racks before analysis.
Therefore, label the tube near the top (neck) of the tube.
Do this before the test and keep the tubes ready prior to getting to the patient

Label information

The label of the tube should have the following information:

Country code (ARG,BEN,BGD,CHI.CUB,INS,IND,MEX.PAK,SEN)

Name of patient
Case number
Date
Sample time identifier - 1 (0), 2 (0), 3 (30), 4 (45)



Storage and transport

• Do not store samples for more than 1 month (wait for results of pilot study from Prof.
Ghoos' laboratory), at room temperature. If possible keep in a fridge between 4 and 8 °C.
Dr Y Ghoos will be sending out information to all participants about the limits of storage.
DO NOT FREEZE TUBES!

• Use rubber band on each set of 4 exetainers/subject.
• Pack tubes in a box with some bubble wrap, or any shock absorber, and transport.
• Try not to transport tubes at high or low temperatures.
• Make sure you send your log of samples, along with the tubes.

Missing Samples

In case you have lost a sample (for any reason), you must send an empty tube in place of the
missing sample. Keep a log of which sample is missing and replaced with an empty tube!

Meal/Isotope dose

In general, give the isotope dose with the meal, and ensure that no isotope remains in the
mouth, by rinsing the mouth with either water, or more meal, and swallowing.
This is important, as mouth bacterial urease activity can give misleading results.

Try to finish the dosing of isotope/meal, within 10 minutes.

Finally, ensure that you have some idea of the ^C contribution from the meal, by doing
BLANK RUNS (see box below)

Infants

Infants: use expressed breast milk if the child is breast fed, or formula milk, if formula fed.
That is, the meal composition should follow whatever the child is currently taking.
Add 50 mg L'C-urea to about 30 ml of milk/feed, mix and administer.
After this, continue to feed the child with 30 ml more, of milk/feed. This serves to rinse the
mouth.
Milk has been suggested as the rinse, to avoid administering water, which may not be
acceptable in some cases.

In case the baby is formula fed, it will be a good idea for you to perform "BLANK
RUNS". Follow the same protocol that was described earlier, except that NO 13C -urea
is given. Take breath samples, and send for analysis, so that you have some idea of the
13C contribution from the diet, to the breath I3CO, enrichment. This will give you
confidence to interpret your results.
Perform this in at least 3 babies before you set out to do isotope experiments.

How much milk?
30 ml to dissolve the isotope, and 30 ml to rinse the mouth.

Can other formulas/foods be used?
Yes.
If formula : use skim milk preferably
If no formula is available or being used: use cereals and pulses locally available



BUT: REMEMBER TO DO BLANK RUNS!! (See box above)

ALSO REMEMBER !!

Do not use the following products
CORN
CANE SUGAR
SWEETENERS

These products have a higher 13C-sugar content, and the oxidation of these sugars by the body,
will inevitably result in an increase in breath 13CO2 enrichment, independent of the isotope
dose!

For children aged between 2-10 years:
• Use skim milk powder reconstituted to milk (amount as per their habitual intake).
• In Mexico/Cuba or areas where milk is not habitually taken

Flavor the milk with fruit (FRESH NOT CANNED).
Avoid all other sweeteners

Dissolve the isotope directly in the milk, and rinse mouth with some water after.
Once again, do BLANK RUNS.

Activity During the Test
• Keep the children/subjects fairly constant in their activity
• Seated position only. This is important, because gastric emptying will vary with posture,

and the test must be as uniform as possible

A general rule: Follow good clinical practice; keep all procedures uniform, and do not make
value judgements about the protocol. If you are unsure about what has been done, repeat the

test!

What should be done if there is a dosing accident?

If there is an accident of regurgitation/loss of isotope, abandon the test.

How long do you wait before re-doing the test?

• This depends on gastric emptying of any dose that may have been given.
• Gastric emptying is faster in infants, and should be complete within 2 to 3 hours.
• Therefore, the safe period to wait for, is 3 hours or till next feed.
• Ask the child to go the bathroom before.

Interpretation of the Test
A positive test response is considered when an increase in enrichment in breath CO2 is
present. The cut-off for an increase in enrichment is 3.5 delta (d) in both samples (ie, 30 and
45 minutes). This increase in enrichment is for an administered dose of 50 mg 13C-urea.
If a dose of 75 mg was given, then a rule of thumb for judging a cut-off enrichment (in both
30 and 45 minute samples) is a delta value = 3.5 *75/50.



Important Information for Research Contract Holders

Each Research Contract Holder MUST do the Following:
1. Make a written request to NAHRES, IAEA, for Isotope supply. Estimate your

requirement, and send in a written request, with the understanding that the amount of
money required for the isotope, will be deducted from your respective budgets.

2. Make a written request for sample collection tubes (to NAHRES). This is optional, if you
find that you cannot acquire the tubes locally.

3. Representatives at the RCM MUST also write a technical contract for sample
analysis.

The elements of this request should include:
• A brief background
• No of samples (tubes)
• Shipping arrangement & estimate of cost
• The laboratory identified as the analyzing lab.

The PROTOCOL Format for results that will be supplied by the analyzing laboratories

Label Information:
Country Code
Name of Patient
Case
Date of study
Sample time

d-value (in %)

Before meal: -

At 30 min
At 45 min

Comments:

Date of analysis:

Signature:



PROPOSED INFORMATION FOR CONSENT FORMS

1. Clinical Studies

Helicobacter pillory (Hp) infection is a world wide problem. Depending on the countries, infection
rates vary from 50 up to almost 100 %. Hp does seldom disappear at its own, and has been shown to
be related to a number of gastro-intestinal diseases of variable severity. Infection occurs at a young
age.

Therapeutic options are limited for the moment. Antibiotic treatment is not always successful and may
induce supplementary problems and is expensive. Furthermore, it does not guarantee life long success.

In order to understand the very beginning of this infection, we would like to invite your child to
participate in study of Hp infection.

In this context, we offer to you an evaluation of the possibility that your child may be infected. This
implies a simple test that consists of drinking a small amount of a beverage containing stable isotope.
This technique has been widely used because it is safe and causes no harm.

The only thing that will be taken from your child is expired air on three/four occasions (depending on
the study need).

You will have access to the results of the test of your child when they become available. In case the
test is positive for Hp, we will provide your child with one of the three (depending on the study
protocol) regimens assigned at random. These are antibiotics or a small amount of milk to which
probiotics will be added. Probiotics are bacteria like those of yogurt that are beneficial for human
health.

Your child will get free treatment. You will need to bring your child for follow up at regular intervals
during the next year (depending on the study protocol) to check for improvement.

You will have the right to withdraw your child at any time during the study period withoutdepriving
him/her from regular care.

2. Public Health Studies

Helicobacter pillory (Hp) infection is a world wide problem. Depending on the countries, infection
rates vary from 50 up to almost 100 %. Hp does seldom disappear at its own, and has been shown to
be related to a number of gastro-intestinal diseases of variable severity. Infection occurs at a young
age.

Therapeutic options are limited for the moment. Antibiotic treatment is not always successful and may
induce supplementary problems and is expensive. Furthermore, it does not guarantee life long success.

In order to understand the very beginning of this infection, we would like to invite your child to
participate in study of Hp infection.

In this context, we offer to you an evaluation of the possibility that your child may be infected. This
implies a simple test that consists of drinking a small amount of a beverage containing stable isotope.
This technique has been widely used because it is safe and causes no harm.

The only thing that will be taken from your child is expired air on three/four occasions (depending on
the study need).

You will have access to the results of the test of your child when they become available. In case the
test is positive for Hp, you may consult with the physician for possible treatment options.

You will have the right to withdraw your child at any time during the study period without depriving
him/her from regular care.



ARGENTINA

Narrative Summary
Overall Objective
Efficacy on HP eradication by probiotics in
addition to conventional therapy by using
breath tests applying stable isotopes.

Specific Objective
1) To test the efficacy of the combination

of probiotics with conventional therapy
on the eradication of HP in children

2) To define the rate of reinfection of HP
3) To evaluate the advantages of probiotic

treatment in relation to secondary
effects of conventional treatment

For these tests stable isotope techniques
will be applied
Outputs
1. Valid data on the effects in children of

the combination of probiotics with
conventional triple therapy on HP
infection.

2. Valid data on the effects in children of
probiotics on HP reinfection

3. Validate the use and advantages of
isotopic 13C breath tests in children in
developing countries.

Activities
1) Apply for CRP
2) Optimization of protocols, procedures

and isotopic techniques
3) Beginning of execution of the CRP
4) Maintain coordination of research.
5) Intermediate evaluation at 3 months and

outline of further strategies
6) Ensure publication of the data in

national and international journals

Objective Verifiable Indicators

N/A

1) Standardisation of protocols
and techniques using 13 C
substrates.

2) Research contracts and
agreement holders developing
approaches compatible with the
objectives.

1) Completion of work plans and
reports of study results.

2) Health impact on population
studied.

3) Information gathered from
studies transferable to advice
national institutions.

1) Contracts and agreement
awarded.

2) First RCM held (2000/06/05-09
Vienna)

3) Collaborations are active.
4) First results available for

discussion
5) Second RCM

Means of Verification

N/A

Research Co-ordination
meetings, Presentation
of results at
(inter)national meetings,
Publications of major
findings in
(inter)national journals
in coordination with the
IAEA

Progress reports. Data
available and reported
in RCMs and scientific
papers.

1) Approval of
contracts

2) Standardised
protocols applied

3) Reports produced
as agreed

4) Publications under
preparation

Important Assumptions

N/A

1) This CRP theme is one of the major health
problems in developing areas and thus, will
attract scientists in the area of infection and
malnutrition.

2) Analytical services are available as
required.

3) Technical officer and research agreement
holder exchange information as required.

Additional logistic / financial support is provided
by third parties i.e. gifts of drugs and materials
by the companies.

1) Participating groups joining CRP
2) Results produced by participating scientists

will be discussed and documents resulting
from the discussion will result.

3) Quality of results such that they will be
acceptable for international journals.

4) Technical documents will be produced.



BANGLADESH

Narrative Summary
Overall Objective
To see the impact of supplementation of
SCAA in persistent diarrhoea for
requirement in growth and glutathione
production

Specific Objective

1. 15N Glycine incorporation into GSH to
see turn over and incorporation into
plasma protein to see whole body
protein turn over

2. Estimate increase in growth plate
activity to see growth and

3. Test 13C BHT for H.Pylori presence and
correlate with Glutathione turn over and
growth activity

4. To correlate intestinal permeability with
utilisation of SCAA and growth

Outputs

1. GSH turn over
2. Protein Turn over
3. H. Pylori association
4. Urinary GSH and CLC
5. Somatic growth
Activities

40 children 6-24 mo in two groups will be
given SCAA for 6 months
Growth measurement and

H.Pylori will be estimated
With 13CBHT

!5N glycine will be fed to estimate Glutathine
turn over

Objective Verifiable Indicators
15N -Glycine intake in GSH of
RBC and Protein

Hydroxyproline excretion in urine

Physical growth in length and
body weight

Measurement in Laboratory

Cross linked peptide estimates

13C BHT test results

Permeability and CLC
estimations

Length of child
Weight of the child
Clinical recovery
Urinary metabolite

Glutathione in RBC and Plasma
Urinary Cross linked collagens

Somatic growth

permeability
HP identification 13C BHT

Means of Verification
GSH incorporation in

turn over

15N uptake in RBC

Urinary cross link
collagen

Records of recruitment

Results of estimates in
time

Results

Results

Laboratory results
Clinical data and
recruitment report

Laboratory test
Recruitment progress
report

Clinical records
Follow up data

Important Assumptions
SCAA supplements improves growth through
GSH production and increased growth plate
activity in long bones by urinary cross linked
collagen (CLC)

SCAA increase GSH turn over

SCAA is needed for growth plate activity as rate
limiting factor

H.Pylori is associated with growth faltering and
PD

PD patients will benefit in recovery and growth
with extra SCAA supplementation

H. Pylori eradication/ association is better
understood for diarrhoea and growth
Recruitment
Lab test timely

HP tests done timely



BENIN
Narrative Summary

Overall Objective
Efficacy on HP eradication by probiotics in
comparison with conventional therapy by
using breath tests applying stable isotopes
in Benin.

Specific Objective
1) To test the efficacy of probiotics in the

eradication of HP
2) To define the rate of reinfection of HP

in Benin on a short time basis
3) To define the effect on bacterial

overgrowth
4) To define the effect on starch

absorption
For these tests stable isotope techniques
will be applied
Outputs
1. Valid data on the effects in Beninese

children of probiotics
• on HP infection
• on bacterial overgrowth
• on malabsorption

2. Validate the use and advantages of
isotopic 13 C breath tests in children in
Benin.
Activities
1) Apply for CRP
2) Optimization of protocols, procedures

and isotopic techniques
3) Beginning of execution of the CRP
4) Maintain coordination of research.
5) Intermediate evaluation at 3 months and

outline of further strategies
6) Ensure publication of the data in

national and international journals

Objective Verifiable Indicators
N/A

1) standardisation of protocols and
techniques using C
substrates in Benin.

2) Research contracts and
agreement holders developing
approaches compatible with the
objectives.

1) Completion of work plans and
reports of study results.

2) Health impact on population
studied.

3) Information gathered from
studies transferable to advice
national institutions.

1) Contracts and agreement
awarded.

2) First RCM held (2000/06/05-09
Vienna)

3) Collaborations are active.
4) First results available for

discussion
5) Second RCM

Means of Verification
N/A

Research Co-ordination
meetings, Presentation of
results at international
meetings, Publications of
major findings in
international journals in
coordination with the
IAEA

Progress reports. Data
available and reported in
RCMs and scientific
papers.

1) Approval of contracts
2) Standardised

protocols applied
3) Reports produced as

agreed
4) Publications under

preparation

Important Assumptions
N/A

1) This CRP theme is one of the major
health problems in Benin and thus, will
attract scientists in the area of infection
and malnutrition.

2) Analytical services are available as
required.

3) Technical officer and research agreement
holder exchange information as required.

Additional logistic / financial support is
provided by third parties i.e. gifts of drugs and
materials by the companies.

1) Participating groups joining CRP
2) Results produced by participating

scientists will be discussed and
documents resulting from the discussion
will result.

3) Quality of results such that they will be
acceptable for international journals.

4) Technical documents will be produced.



CHILE

Narrative Summary
Overall Objective
Efficacy on HP eradication by probiotics in
comparison with conventional therapy by
using breath tests applying stable isotopes
in Chili.

Specific Objective
1) To test the efficacy of probiotics in the

eradication of HP
2) To define the rate of reinfection of HP

in Chili on a short time basis
3) To define the effect on bacterial

overgrowth
4) To define the effect on starch

absorption
For these tests stable isotope techniques
will be applied
Outputs
1. Valid data on the effects in Chilian

children of probiotics
• on HP infection
• on bacterial overgrowth
• on malabsorption

2. Validate the use and advantages of
isotopic 13 C breath tests in children in Chili.

Activities
1) Apply for CRP
2) Optimization of protocols, procedures

and isotopic techniques
3) Beginning of execution of the CRP
4) Maintain coordination of research.
5) Intermediate evaluation at 3 months and

outline of further strategies
6) Ensure publication of the data in

national and international journals

Objective Verifiable Indicators
N/A

1) Standardisation of protocols
and techniques using 13 C
substrates in Chili.

2) Research contracts and
agreement holders
developing approaches
compatible with the
objectives.

1) Completion of work plans and
reports of study results.

2) Health impact on population
studied.

3) Information gathered from
studies transferable to advice
national institutions.

1) Contracts and agreement
awarded.

2) First RCM held (2000/06/05-
09 Vienna)

3) Collaborations are active.
4) First results available for

discussion
5) Second RCM

Means of Verification
N/A

Research Co-ordination
meetings, Presentation of
results at international
meetings, Publications of
major findings in
international journals in
coordination with the IAEA

Progress reports. Data
available and reported in
RCMs and scientific papers.

1) Approval of contracts
2) Standardised protocols

applied
3) Reports produced as

agreed
4) Publications under

preparation

Important Assumptions
N/A

1) This CRP theme is one of the major
health problems in Chili and thus, will
attract scientists in the area of infection
and malnutrition.

2) Analytical services are available as
required.

3) Technical officer and research agreement
holder exchange information as required.

Additional logistic / financial support is
provided by third parties i.e. gifts of drugs and
materials by the companies.

1) Participating groups joining CRP
2) Results produced by participating

scientists will be discussed and
documents resulting from the discussion
will result.

3) Quality of results such that they will be
acceptable for international journals.

4) Technical documents will be produced.



CUBA

Narrative Summary

Overall Objective
To examine the possible association between
chronic diarrhoea morbidity, malnutrition, stunting,
micronutrient deficiencies and the contamination
by Hp measured with the 13C-UBT as non invasive
nuclear technique in children of Havana City

Specific Objectives
1. To diagnose the Hp contamination of children

with chronic diarrhoea
2. To diagnose the Hp contamination of

apparently healthy children
3. To assess the nutritional status of children

with chronic diarrhoea
Outputs
1. Magnitude of the infection by Hp in children

with chronic episodes of diarrhoea in Havana
City

2. Nutritional status of children affected by
diarrhoea or not and contaminated with Hp.

3. Relationship between contamination by Hp
and specific micronutrients deficiencies (Vit
A, E, B Complex, Iron)

4. Socio-economic and hygienic conditions
related with the onset of Hp in children.

Activities:
1. Collaboration with gastroenterology services

of Paediatric Hospitals for assistance on the
study of cases of diarrhoea.

2. Sample selection Isotopic and nutritional
studies.

Objective Verifiable
Indicators

N/A

1. Protocol of work
2. 13C-UBT-Tests
3. Body composition

analyses
4. Biochemical Indicators of

the nutritional status

1. Completion of work plans
and reports of study
results.

2. Information gathered from
studies transferable to
advice National
institutions.

1. 250 apparently healthy or
n affected by chronic
diarrhoea children in
Havana City

2. Contamination by Hp
3. Positive 13C-UBT-Tests
4. Body composition

analyses
5. Biochemical Indicators of

the nutritional status

Means of Verification

N/A

1. Proposed research methods
2. Development of the study in

Havana.

Important Assumptions

N/A

1. Low-cost analytical services are
available.

2. Technical Officer and research
agreement holder provide effective
advice.

3. Support from the IAEA.

Results oh the study developed at
the Institute of Nutrition of Havana
in collaboration with the CIAD,
Hermosillo, Sonora, Mexico.

1. 13C-Urea Breath Test:
2. Cholesterol, Triglycerides,

HDL-Cholesterol
3. Erithrocitary Trancetolase

Stimulation Vit B, status
4. Erithrocitary Glutathion

Reductase Stimulation Vit B2

status
5. Erithrocitary GOT

Stimulation Vit B6 status
6. N-Metyl-Nicotinamide in

urine
7. Folic acid and Vitamin B:2

8. Serum Retinol and
Tocopherol

9. Serum Vitamin C

National support is provided.
IAEA support is provided
Collaboration with health of the country
institutions could be properly organised.

1. Enough children with chronic
diarrhoea episodes will be available

2. Technical support from the agency is
guaranteed

3. Collaboration with the CIAD,
Hermosillo, Sonora, Mexico will be
organised.



INDIA

Narrative Summary

Overall Objective
To define the magnitude of prevalence of H
Pylori infection in India, and to define it's
associations.

Specific Objective
1. To measure the prevalence of H pylori in

urban high and low socio-economic
groups.

2. To measure the prevalence of H pylori in
rural populations

3. To correlate the infection with nutritional
status and growth

Outputs
1. Valid data on association of H pylori

infection with nutritional and socio-
economic indices

2. Effect of H pylori infection on growth
3. Validation of the use of 13C isotopic

breath tests and advocacy through
publication

Activities

1. Identification of schools for recruitment
2. Collect background information on

children and parents
3. Verify this information from school

records.
4. Isotopic and anthropometric studies will

be performed

Objective Verifiable
Indicators

N/A

Standardisation of protocols
and techniques

Completion of work plans
Report of any study results
Information gathered to
standardise international
comparison studies.

1. Contracts and agreements
awarded

2. 1st RCM held (5-9, June,
2000)

3. Collaborations active
4. First results available for

discussion

Means of Verification

N/A

Research Co-ordination
Meetings and publications in
journals in co-ordination with
the IAEA.

Progress reports
Data available and reported in
RCM's

I. Approval of contract
2. Standardised protocols

used
3. Reports for RCM
4. Publications in reparation

Important Assumptions

N/A

1. This CRP theme is a major health
problem in developing countries

2. Analytical services available as
required

3. Technical officer and research
agreement holder exchange
information as required

Home Institution and National support
provided

Quality of results good enough for
publication.



INDONESIA

Narrative Summary
Overall Objective

To examine the magnitude of H.Pylori (HP)
infection at different stages of recovery of
severe PEM (Protein Energy Malnutrition) on
150 children, aged 6 month to 36 months.

Specific Objective
1 To assess the cause of diarrhoea by using
13C-urea breath test for HP infection

2. To assess the association between HP
infection, anaemia status, and nutrition
practices.

3. To assess the HP infection at different
stages of recovery of severe PEM (nutritional
status) of children.
Outputs
1. Diarrhoea in children with severe PEM is

strongly associated with HP infection.
2. There is a strong relationship between HP

infection, anaemia status, and nutrition
practices.

3. Children who are not well improved after
receiving nutrition intervention have a
significant association with HP infection.

Activities
1.Measuring HP infection

2. Measuring anthropometry

3. Collecting information on nutrition
practices at home.

Objective Verifiable Indicators
N/A

Will give information on
relationship between HP infection
with diarrhoea, malnutrition, and
nutrition practices at home at
different stages of recovery of
severe PEM.

Will help policy and programme
development on nutrition and
child health in the country.

Using 13C-urea breath method.

Weight, height, arm circ, and skin
fold thickness.

Child feeding, childcare, hygiene,
sanitation, and morbidity
(particularly diarrhoea).

Means of Verification
The study will be 2 years duration, and 150
severe PEM will be included. They will be asked
to visit the Nutrition Clinic at least 12 times to
receive medical care & nutrition extension. HP
infection, Hb, child feeding, morbidity, and
anthropometry, will be collected at the first visit,
3rd month, and 6th month. At 12th month all
variables will be collected again except for HP
infection.

Data will be collected in line with the specific
objective.

-Progress report
-Publication
-Recommendation to Ministry of Health.

The CO2 samples will be sent to Bangalore
(India) for analysis.

Anthropometry and haematoiogy measurement
will follow international standard.

SES, child feeding, childcare, sanitation, and
morbidity will be collected during home visits.

Important Assumptions
N/A

Isotope and tubes will be available in
time.

Transportation of CO2 samples from
Indonesia to Bangalore (India) will have
no significant problems.

Results will be used by health officials
and authorities for national planning in
rehabilitating severe malnutrition.

High quality data will be produced.



MEXICO

Narrative Summary

Overall Objective
To examine the relationship between H. pylori
infection and the nutritional status of children
with abdominal pain and chronic diarrhea from
three different environments

Specific Objectives

1. To compare the prevalence of H. pylori
infection in children with chronic diarrhea
and abdominal pain and healthy children.

2. To measure the association of H. pylori
infection and nutritional status accounting
for diet, socioeconomic status, and parasitic
infection.

Outputs
a) Magnitude of prevalence of H. pylori

infection in symptomatic and non-
symptomatic children

b) Association of environmental variables to the
prevalence of H. pylori infection,

c) Relationship of H. pylori infection to physical
growth of children accounting for other
environmental variables.

Activities:
a) Recruitment of the subjects from children
hospitals and from the community,
b) Hp diagnostic by 13C-UBT
c) Measurement of diet, anthropometric and
economic status in a sub-sample.

Objective Verifiable
Indicators

N/A

-Standardization of
protocols to be applied.

a) Completion of work
Transference of information
to public health institutions.

Rate of recruitment and
diagnosis

Means of Verification

N/A

- Application of the study protocol
-Report of first RCM.

Progress reports, abstracts for
scientific meetings and papers.

-RCM reports produced

-Published papers in scientific journals
and other forms

Important Assumptions

N/A

a) Mass Spectometer available for 13C
UBT Test

b) Project coupled with two additional
projects facilitates collection of data.

c) Previous experience of
collaborators with isotope analysis

d) Support from other CPR members
e) Support from IAEA

Results will be given to the children's
parents and to the proper authorities of
public health.

-Data to be generated will guarantee
high quality research and publications

-Results will be compared to other
generated within the CRP.



PAKISTAN
Narrative Summary

Overall Objective
To see the prevalence of H. pylori colonization
in infants and its relationship to childhood
morbidity

Specific Objective
1. To find out the prevalence of H. pylori

colonisation in a cohort of infants.
2. To look at the time of acquisition of H.

pylori by these infants.
2. To see if there is any relationship between

H. pylori colonisation and morbidity.
Outputs
1. Surveillance of community and regular

follow up of the new-borns for one year.
2. Administration of 13C UBT at 3, 6, 9 and

12 month of age to all these infants.
3. Detection of H. pylori antigens in the stool

of the infants at regular interval.

Activities
1. Surveillance of the community has been

completed.
2. Registration of pregnant women is being

done regularly.
3. Infants are being followed for growth and

morbidity.

Objective Verifiable
Indicators

N/A

1. Number of infants
followed up

2. Number of infants
administered 13C UBT.

3. Number of specimen of
stools collected and
analysed for H. pylori
antigen.

1. Number of population
surveyed.

2. Number of household
surveyed.

3. Number of pregnant
women registered and
being registered on an
ongoing basis.

4. Number of infants being
followed

Means of Verification

N/A

Project report

Project report

Project report and publications

Important Assumptions

N/A

Assumed that 100 infant will be
recruited in to the study for 13C UBT
and Stool ELISA.

1. Survey of the community and follow
up of infants will be partly supported
by AKUH and partly by other
collaborators.

2. Administration of13 C -UBT and
Stool ELISA will be supported by
the IAEA grant

Transport of breath samples to
laboratory and 13 C analysis will be
supported by IAEA separately.



SENEGAL
Narrative Summary

Overall Objective
Efficacy on HP eradication by probiotics in
comparison with conventional therapy by
using breath tests applying stable isotopes in
Senegal.

Specific Objective
1) To test the efficacy of probiotics in the

eradication of HP
2) To define the rate of reinfection of HP in

Senegal on a short time basis
3) To define the effect on bacterial

overgrowth
4) To define the effect on starch absorption
For these tests stable isotope techniques will
be applied

Outputs
1. Valid data on the effects in Senegalese

children of probiotics
• on HP infection
• on bacterial overgrowth
• on malabsorption

2. Validate the use and advantages of isotopic
13 C breath tests in children in Senegal.

Activities
1) Apply for CRP
2) Optimization of protocols, procedures and

isotopic techniques
3) Beginning of execution of the CRP
4) Maintain coordination of research.
5) Intermediate evaluation at 3 months and

outline of further strategies
6) Ensure publication of the data in national

and international journals

Objective Verifiable
Indicators

N/A

1) Standardisation of
protocols and
techniques using 13 C
substrates in Senegal.

2) Research contracts and
agreement holders
developing approaches
compatible with the
objectives.

1) Completion of work
plans and reports of
study results.

2) Health impact on
population studied.

3) Information gathered
from studies
transferable to advice
national institutions.

1) Contracts and
agreement awarded.

2) First RCM held
(2000/06/05-09 Vienna)

3) Collaborations are
active.

4) First results available
for discussion

5) Second RCM

Means of Verification

N/A

Research Co-ordination meetings,
Presentation of results at international
meetings, Publications of major
findings in international journals in
coordination with the IAEA

Progress reports. Data available and
reported in RCMs and scientific
papers.

1) Approval of contracts
2) Standardised protocols applied
3) Reports produced as agreed
4) Publications under preparation

Important Assumptions

N/A

1) This CRP theme is one of the major
health problems in Senegal and
thus, will attract scientists in the
area of infection and malnutrition.

2) Analytical services are available as
required.

3) Technical officer and research
agreement holder exchange
information as required.

Additional logistic / financial support is
provided by third parties i.e. gifts of
drugs and materials by the companies.

1) Participating groups joining CRP
2) Results produced by participating

scientists will be discussed and
documents resulting from the
discussion will result.

3) Quality of results such that they will
be acceptable for international
journals.

4) Technical documents will be
produced.


