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SUMMARY REPORT 
 
Participants: M. ZUBILLAGA (ARG), P. F. LAWSON (BEN), O. BRUNSER (CHI), T. RAJ 
(IND), M. H. HUSAINI (INS), M.I.ORTEGA VELEZ (MEX), Q. NIZAMI (PAK) AND M. F. 
NDIAYE (SEN). 
 
B. MIRANDA-DA-CRUZ (Scientific Secretary), N. Mokhtar, G.V. Iyengar 
 
Section of Nutritional and Health- Related Environmental Studies, Division of Human Health, 
Department of Nuclear Sciences and Applications, International Atomic Energy Agency, 
P.O. Box 100, A-14000 Vienna, Austria. 
 
 
1. INTRODUCTION 
 
Helicobacter pylori has been recognized as a major etiologic factor in the development of 
chronic gastritis and peptic ulcer disease in adults and children.  The infection has been linked 
to the development of gastric cancer, and in 1994 was classified as a group 1 carcinogen by 
the International Agency for Research on Cancer. The prevalence of H. pylori infection is 
inversely correlated to the socio-economic development and to unsatisfactory prevailing 
sanitary conditions. In developing countries, up to 90% of the adult population is colonized 
with this agent.  In contrast, its prevalence in developed countries is lower, ranging from 25 to 
50%. H. pylori colonization has been considered a public health problem, since its highest 
incidence occurs during the first few years of life, when children are growing  and developing  
rapidly.  The acquisition of the infection occurs mainly in early childhood, especially in 
developing countries, but the age at which it is acquired remains unknown. 

 
Infection with H. pylori during early infancy could be the initial step of a reaction which 
facilitates enteric infection in childhood leading to recurrent diarrhoea, malnutrition and 
growth failure. Micronutrient deficiencies resulting from these conditions may in turn 
facilitate malnutrition, immunological dysfunction and the persistence of infection. 
  
The 13C-urea breath test (13C-UBT), which has been used extensively in developed countries, 
is a technique that is non invasive, reliable, comparatively cheap and without risk to patients. 
It is also convenient for use in field-based settings; it is currently considered the ‘gold 
standard’ against which all other techniques are compared.   The International Atomic Energy 
Agency (IAEA), initiated the current Coordinated Research Project (CRP) with the principal 
objective of promoting the use of the 13C-urea breath test technique in the participating 
countries to study the prevalence of Helicobacter pylori and its impact on health and 
nutritional status of the children. The participating countries in this CRP were Argentina, 
Benin, Chile, India, Indonesia, Mexico, Pakistan and Senegal. All of these countries are 
undergoing developmental transition with changes in their socio-economic status that may 
introduce changes in the pattern of H. pylori colonization along time.  Results of the studies 
conducted by the participating countries using the 13C-urea breath test were presented and 
discussed during this final Research Coordination Meeting (RCM). 
  
This is the report of the final Research Coordination Meeting (RCM) for the Coordinated 
Research Project (CRP) on “Isotopic techniques to examine the significance of infection and 
other insults in early childhood to diarrhoea morbidity, mal-assimilation and failure to thrive” 
held in Vienna, Austria between 16 – 20 June, 2003. 

1 



2 

2. RESEARCH OBJECTIVES 
 

The overall objective of this CRP involving countries from Latin America, Africa, Asia and 
Southeast Asia was to define the prevalence of Helicobacter pylori infection in the 
participating countries using the P

13
PC-urea breath test and to assess the inter-relationships 

between colonization/infection with this agent and the nutritional status of population groups 
studied. Other aspects under consideration were indexes of socio-economic status and markers 
of microbiological colonization on the upper gastrointestinal tract.   

 
The specific objectives of this CRP included the following: 
 

• To identify children or individuals who harboured H. pylori in their stomach, by 
P

13
PC-urea breath test. 

• To evaluate the effectiveness of the use of prebiotics and/or probiotics in children 
infected with H. pylori. 

• To evaluate the possibility that individuals colonized by H. pylori also had 
associated bacterial overgrowth in the upper gastro-intestinal tract by HB2 B 
quantification in breath samples. 

• To assess the possibility of associations between H. pylori infection and 
deterioration of nutritional status and nutritional indexes of children. 

 
3. COUNTRIES SUMMARY 
 

3.1. Argentinean Study: 

This study aimed at a) evaluating the prevalence of H. pylori infection in symptomatic 
children by stable isotope technique ( P

13
PC-UBT), b) assessing H. pylori eradication in this 

population through the administration of antibiotic triple therapy (TT) and probiotic foods, c) 
evaluating H. pylori re-infection after the 3 months of treatment with probiotics and, d) 
evaluating symptom improvement after the end of the treatment.  
 
This study found that prevalence of H. pylori infection in symptomatic children is 32.1%. 
Epidemiological data from this study showed that most of them belonged to the high socio-
economic stratum, and lived in satisfactory sanitary conditions. With regard to indicators of 
domestic crowding, 37.5% (the higher percentage) had more than 5 siblings, and a high 
proportion (66.7%) drank “mate” or other drinks shared from the same bottle. Other relevant 
findings from this study demonstrated that 91.7% of the children had antecedents of digestive 
diseases among family members and 83.3% had contact with pets.  In order to achieve a 
reliable conclusion about the prevalence of H. pylori infection in children from Argentina, 
larger studies should be carried out.    
 
Rates of eradication were 55% for the group who received TT plus milk and 46% in the group 
that received TT plus probiotics. No re-infection was detected after three months of 
eradication. No significant differences in H. pylori eradication and symptoms of improvement 
were observed between the children that consumed the yogurt and those that consumed milk. 
On the basis of these results, the efficacy of larger quantities of probiotics as well as other 
probiotic containing foods should be studied to evaluate their beneficial effects on H. pylori 
infection.  
 
The specific objectives planned in the renewal of this CRP have been completed in Argentina. 
With the assistance of the IAEA on the use of stable isotope techniques for diagnosis of H. 
pylori infection, the Argentinian group was able to establish and validate specific protocols 
for P

13
PC-UBT analysis in their country as well as to collect some epidemiological data of H. 

pylori infection in the population. 



3.2. Benin study: 
 
The study aimed to determine the prevalence of H. pylori infection in 100 children aged 7-10 
years in a suburb of Cotonou, Benin, using the 13C-urea breath test to evaluate the relationship 
between H. pylori infection and under nutrition and to assess the usefulness of probiotics in its 
treatment in comparison with conventional therapy. 
 
This study found that the 13C-urea breath test is an easy, valid, and non-invasive test useful for 
the diagnosis of H. pylori infection/colonisation in children. It was found that 86% of 
asymptomatic children were infected by H. pylori. The precise relationship between 
nutritional factors and H. pylori infection is difficult to evaluate.  However, the children tested 
were well nourished. Either conventional therapy or probiotics have little influence on 
eradication of H. pylori infection. Anyway, this situation must be correlated with the higher 
prevalence of antibiotic resistance in this geographical area and the fact that probiotics could 
be used for longer period with an appropriate dosage. 
 
3.3. Chilean study: 
 
The aims of the study were a) to evaluate the effect of a bacterial probiotic (Lactobacillus 
acidophilus) and b) a probiotic yeast (Saccharomyces boulardii) associated with inulin on the 
eradication of H. pylori in colonized children as assessed by the 13C-urea breath test.  Another 
aim was to evaluate whether an association exists between the presence of H. pylori in the 
stomach and bacterial contamination of the upper intestine assessed by H2 excretion after 
starch intake. 
 
The study was carried out in school age children (7-12 years of age) of the low socio-
economic stratum, attending a school in South Eastern Health District in Santiago. A total of 
254 children were tested and of these 182 (71.7%) had a positive 13C-urea breath test. The 
participation of the children was requested from the parents during group and personal 
meetings. Written consent forms were signed. 
 
Treatment groups were a) triple conventional therapy (lanzoprazole + clarythromycin + 
amoxicillin for 10 days); b) Lactobacillus acidophilus twice daily throughout the duration of 
the study (45 days); c) Saccharomyces boulardii + 5g inulin twice daily throughout the 
duration of the study (45 days).  Samples for the 13C-urea breath test were obtained at the time 
of detection of colonization and at 30 and 45 days. 
 
Antibiotics eradicated H. pylori from 33% of children and decreased the load of H. pylori 
from the stomach of the remaining children.  L. acidophilus and S. boulardii did not decrease 
significantly the load of H. pylori (expressed as DOB1/DOB3).  3 subjects (6.5%) of the group 
receiving L. acidophilus eradicated H. pylori and that this also occurred in 10 subjects in the 
children receiving S. boulardii.   
 
Apparently, microbiological contamination of the upper small intestine was of low magnitude 
or absent and no differences between the groups at the beginning and at the end of the study 
could be established by means of the H2 breath excretion test after a starch load. 
 
Despite the enormous investment in environmental sanitation, the absence of malnutrition, the 
low incidence of diarrhoeal disease, and the rapid epidemiological transition that took place in 
Chile during the last 20 years, H. pylori colonization is still highly prevalent among school age 
children of the low socio-economic stratum.  It will be interesting to assess what prevalence 

3 



4 

rates exist among school age children of strata with higher incomes and better sanitary 
conditions, what risk factors and transmission routes are operating among groups of children 
with high colonization rates and whether personal hygiene can break the pathway that leads 
from contaminated to healthy individuals. 
 
3.4. Indian Study: 
 
This study aimed to estimate the prevalence of Helicobacter pylori (H. pylori) in apparently 
healthy South Indian children aged between 6 – 10 years, using the P

13
PC-urea breath test 

method. The three groups that were studied included the urban low socio-economic children, 
urban middle socio-economic children and rural school children.  This study also aimed to 
estimate the prevalence by age and gender as well as to look into any associations between the 
prevalence of H. pylori and growth deficits and socio-economic indexes. 
 
This study found the prevalence of H. pylori to be high in the urban low socio-economic 
school children (65.4%) and significantly higher in the rural school children (77.1%). The 
prevalence in a small number (n=23) of urban middle socio-economic children was found to 
be only 26.1%.  There was a significant increase in prevalence of H. pylori with increasing 
age from 6 to 10 years in both the urban low socio-economic as well as the rural children.  
However, there was a small reduction in prevalence after the age of 10 years in both groups. 
There was no significant difference in prevalence between boys and girls in the urban low 
socio-economic and rural school children. 
 
The nutritional indexes for stunting and underweight, i.e., height-for age (HAZ) and weight-
for-age showed an association with severity of H. pylori infection as indicated by the mean 
delta over baseline values. Mild stunting (HAZ) was associated with severity of H. pylori 
infection in the entire group of H. pylori positive subjects and mild underweight (WAZ) was 
also associated with severity of H. pylori infection in the entire group of H. pylori positive 
children. The urban low socio-economic group specifically showed a significant relationship 
between severity of infection and mild underweight.  There was no association of severity of 
infection with total family income in either the urban low socio-economic or rural groups. 
There was also no association between severity of infection and the total number of members 
per room in either group. 
 
3.5. Indonesian study: 
 
The study had as general aim to evaluate whether malnutrition is associated with high rates of 
H. pylori infection and whether nutrition intervention decreases H. pylori 
colonization/infection. The study consisted of two phases: Phase I assessed the association of 
H. pylori infection with diarrhoea and nutritional status, and Phase II assessed the magnitude 
of H. pylori infection before and after “nutritional intervention”. 
 
Phase I: A cross-sectional study of H. pylori infection was carried out in 275 children aged 6 – 
36 months from the low socio-economic stratum. H. Pylori infection was detected using the 
P

13
PC-urea breath test, and nutritional status was defined as z-scores. The study revealed a strong 

(χP

2
P= 30.9; df=4; p<0.01) association between the age of children and the prevalence of H. 

pylori infection: the younger the child, the higher the prevalence of H. pylori infection. A 
similar but less stronger trend (c2=8.1; df=3; p<0.05) was observed between maternal 
education level and the prevalence of H. pylori infection: the higher the level of mother’s 
education the lower was the percentage of H. pylori infection. Although there was a trend 
towards positive association, no significant relationship was found between diarrhoea and H. 



pylori infection. Stunting, a deficit of length-for-age, is the only one among the three 
indicators of malnutrition (underweight, wasting, stunting) significantly (P<0.05) associated 
with H. pylori infection, although the other two indicators followed the same pattern. These 
findings support the hypothesis that H. pylori infection has an effect on nutritional status 
leading to a negative impact on the ability of children to thrive. 
 
Phase II: A total of 83 children aged 6 – 36 months with third degree malnutrition seen as 
outpatients at the Nutrition Clinic in Bogor served as subjects for the longitudinal study. Forty 
two of these subjects (50.6%) with positive (Group P) and 41 (49.4%) with negative H. pylori 
infection (Group NP) received the same nutrition intervention, which consisted of medical 
care, 250 g of skimmed milk, and guidance concerning appropriate feeding and care of the 
children every time their mothers visited the clinic, for a total duration of 6 months. The study 
revealed that after intervention, a positive change was observed in children with diarrhoea. 
The percentage of children suffering from diarrhoea was significantly decreased (p < 0.05) in 
Group P, while in Group NP the changes were not as clear-cut. The nutrition intervention also 
demonstrated a strong effect on the incidence of H. pylori infection. At the beginning, 100% 
of children in Group P were positive for H. pylori infection; after intervention the percentage 
was dropped to 71%, in other words 29% of children eradicated the agent. In Group NP, 100% 
of children negative for H. pylori infection before intervention still remained negative at the 
end. There were no new cases infected with H. pylori in either Group P or NP. The habit of 
drinking skimmed milk twice daily applied in this intervention appeared to have a strong 
effect in the children with H. pylori infection, and showed a significant advantage in 
eradicating H. pylori. The prospect of using skimmed milk in nutrition interventions to reduce 
severe malnutrition in Indonesia is very encouraging. 

 

3.6. Mexican study: 

The aim of this study was to explore the association between H. pylori infection and the 
nutritional status of symptomatic and asymptomatic Mexican children from three different 
environments, accounting for other nutrition related variables, such as diet (energy, protein, 
vitamin A, vitamin C, iron and zinc), parasitic infection, and family socio-economic status. 

The major findings of the study showed that the prevalence of the infection was lower than in 
the previous report from a national sample. In addition, that the prevalence varied by group, 
the children from agricultural migrant families being the group with the highest prevalence of 
infection (66.9%), followed by children from South Mexico (Oaxaca, 47.9%) and then 
children from Northern Mexico (Sonora, 27.1%). These findings are closely related to the 
socio-economic status of children and the living conditions prevailing in the three localities.  

Comparison through regression analysis, showed that H. pylori infection had an effect only on 
the nutritional status of infected symptomatic children, once other independently related 
factors such as socio-economic status, diet, and parasitic infection were taken into 
consideration. Additionally, dietary intake seemed to be lower in symptomatic than in 
asymptomatic children. 

Internal validity of the study is supported by the use of the 13C-urea breath test, since this can 
be considered the gold standard of methods for the detection of H. pylori infection. These 
kind of studies contribute to raising the knowledge about the 13C-urea breath test, as a non-
invasive and easy to perform test for diagnosis of H. pylori infection, among health 
practitioners, caretakers, and parents.  

5 



3.7. Pakistani study: 
 
Due to absence of any epidemiological data on prevalence of H. pylori infection in children in 
Pakistan, 13C-UBT was used to estimate its prevalence in a semi-urban area in Karachi, 
Pakistan. In addition, ELISA for detection of H. pylori antigen in stool was also used. Prior 
approval of ethical committee of the Aga Khan University was obtained. Infants one to three 
month of age were recruited from a cohort at birth. Informed written consent was obtained 
form parents.  
 
After three hours of fasting these infants were given 50 mg of 13C-urea dissolved in breast 
milk or formula followed by 10-15 ml of the same to rinse the mouth. Exhaled breath air 
samples were collected with the help of a nasal catheter and a 20 ml syringe and transferred to 
Exetainer® tubes. Two samples were collected before, one sample after 30 minutes and one 
sample after 45 minutes of giving 13C-urea. The samples were sent to a laboratory at the 
Department of Child Health, University of Glasgow for analysis. 
 
148 infants had 13C-UBT on 319 occasions due to repeating the tests at later date. The 
numbers of infants having tests at different ages were 61 at one month, 42 at two month, 121 
at three months, 64 at six months and 30 at nine months of age. 13C-UBT was positive in 80% 
of infants at one month, 79% at two months, 76% at three months, 58% at six months and 
67% at nine months of age. 
 
Stool samples for detection of H. pylori antigen were obtained from 88 infants on 139 
occasions due to repeating of tests at a later date. The numbers of infants having tests at 
different ages were 26 at one month, 14 at two month, 75 at three months, 17 at six months 
and 6 at nine months of age. Of these stool ELISA’s 7% were positive at two months, 9% at 
three months, 18% at six months and 33% at nine months of age. No infant had a positive 
result at one month of age. 
 

13C-UBT was performed on 11 mothers but results were analyzed for only 7 mother-infant 
pairs due to exclusion of four pairs. Of these, 13C-UBT was positive in four mother infant 
pairs. In the other two pairs, the test was negative in the mothers but positive in their infants. 
No correlation was found between H. pylori infection/colonization and infantile illnesses such 
as colic, diarrhoea, abdominal pain etc. 
 
This study shows that H. pylori infection/colonization is common in children in Karachi, 
Pakistan and infants as young as one month of age get colonized / infected. 
 
 
4. MAIN OUTCOMES OF THE CRP 
 
The main contribution of this CRP can be described as a standardization of the 13C- urea 
breath test as a useful diagnostic test for H. pylori in children and collecting important data 
about its prevalence in developing countries and its impact their health and nutrition.  This 
CRP resulted in the following important contributions: 
 

1. High prevalence of H. pylori colonization / infection was observed especially 
in young infants and children living in poor socio-economic conditions and 
those with malnutrition. 
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2. A positive correlation was demonstrated between H. pylori colonization/ 
infection and growth retardation and stunting in children between 6 months –
10 years of age. 

3. Eradication of H. pylori associated with nutritional intervention and its 
improvement was demonstrated in the Indonesian study. 

4. Some probiotics used in this study were effective in eradicating of H. pylori 
infection in children; the classical triple therapy failed in the eradication of H. 
pylori infection in a high proportion of the children. 

5. The method using 13C-urea breath test in children was setup and used in 
countries where it had not been applied before; coordination between countries 
for measurements was also achieved. 

6. 13C-urea breath test may be used in very young infants with reasonable ease. 

7. This CRP has helped create a network of investigators who have successfully 
worked together during this project and will continue to work together for 
future studies. 
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Summary of results from this CRP participants 

Helicobacter pylori studies Countries 

Total number of subjects Age group Prevalence Symptomatic/non-
symptomatic 

Comments 

ARGENTINA 137 

 

4-15 years 32.12 % Symptomatic 

 

Prevalence is rising in symptomatic 
children. In 1999, it was about 13%.  In 
2003, we found a prevalence higher than 
30%, almost 3 times higher than the one 
found four years ago for the same group. An 
intervention with classical triple therapy and 
probiotic foods was carried out. 

BENIN 

 

121 7–11 years 86 % Non-symptomatic Prevalence is higher in non-symptomatic 
children but not clearly moving with age.  
No gender differences.  The distribution 
seemed to be related to the low socio-
economic status and sanitary status. An 
intervention with classical triple therapy and 
probiotics was carried out. 
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CHILE 

 

254  7-12 years 71.7% Non-Symptomatic Taking into consideration the remarkable 
improvement in living and sanitary 
conditions, the prevalence of H. pylori in 
school age children is very high and is 
comparable to results reported from a study 
using immunological techniques carried out 
in 1988 (Hopkins et al., J Infect Dis. 1993).  

An intervention with classical triple therapy, 
probiotics and prebiotics was carried out. 

INDIA 

 

191 – Urban low socio-
 economic  

23 - Urban middle 
 socio-economic 

292 - Rural children 

6-10 years 

 

6-10 years 

6-10 years 

65.4% 

 

26.1% 

77.1% 

Non-symptomatic Prevalence was highest in the rural children 
followed by urban low socio-economic 
children. Prevalence increased with age.  No 
gender differences were seen.  Growth 
deficits were associated with H. pylori 
infection. 

INDONESIA 275 – Phase I 

83 –  Phase II 

 

 

6-36 months 46.9% Not commented. The prevalence of H. pylori infection in the 
sample studied (275) was 46.9%.  The 
population studied were from the low socio-
economic stratum and were from rural areas. 
The nutritional intervention using skimmed 
milk on 83 children with severe  
malnutrition resulted in a significant 
decrease in the rates of H. pylori infection 
and diarrhoea and no new cases of H. pylori 
infection was observed at the end of the 
intervention.. 
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MEXICO 653 

 

5-10 years 43.3% 457 symptomatic 

196 non-symptomatic  

 

Prevalence resulted lower than previous 
reports for Mexico; which seemed to be 
related to difference in economic status and 
general living status of children. Nutritional 
status of symptomatic infected children was 
affected by H. pylori. 

PAKISTAN 148 

 

1–9 months 80% Non symptomatic Infants as young as one month of age are 
colonized/infected with H. pylori in semi-
urban areas of Karachi in Pakistan.  This 
colonization had no correlation with 
common infantile illnesses and growth of 
infants. 

SENEGAL 129 7-10 years 85% Non-symptomatic Not yet complete 
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Abstract 
 

 pylori infection, showed 

 the children after the end of the treatment. 137 children who assisted to the 

atment + placebo, and Group 2 received antibiotic treatment + probiotic food. The antibiotic 
treatment consisted on the combination of two antibiotics (amoxycillin and clarithromycin) with a proton 

zole). After the end of antibiotic treatment inued with the milk 
ke for three months. Post-treatment control BT and a clinical 

 after the end of the ant atment. We found that 
lation was 32.12%. Rates tion were 55% and 46% 
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toms improvement were o etween the children that 

consumed probiotics and the ones that consumed milk. On the basis of our results, it should be studied the 
f the administered probiotic as well as othe tic foods to evaluate their 

beneficial effects in H. pylori infection. 

OPE OF THE PROJECT 
 
Helicobacter pylori has been recognized as a major etiologic factor in the development of 
chronic gastritis and peptic ulcer disease in adults and children [1]. The infection has been 
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Helicobacter pylori is the major etiologic factor in the development of chronic gastritis and peptic ulcer 
disease. Management of H. pylori infection in children was deeply discussed. Current recommended 
treatment includes a proton pump inhibitor in combination with antibiotics. Research on the use of 
probiotic foods as a treatment or as a complement of antibiotic treatment for H.
promising results. Based on that evidence, the aims of our study were: To evaluate the prevalence of H. 
pylori infection in symptomatic children by means of a nuclear technique (13C-UBT); To assess H. pylori 
eradication in the studied population by the administration of  antibiotic triple therapy and probiotic 
foods; To evaluate H. pylori reinfection after the 3 months of treatment with probiotics; and to evaluate 
ymptoms improvement ins

gastroenterologic visit were evaluated for H. pylori infection by the 13C- Urea Breath Test. Then, 24 
positive children were included in this study. The patients were separated into 2 groups. Group 1 received 
antibiotic tre

pump inhibitor (omepra
or probiotic food inta

, both groups cont
s by the 13C-U

evaluation were performed 1 and 3 months
prevalence of H. pylori infection in our popu

ibiotic tre
of eradica

in Groups 1 and 2 respectively. No reinfectio
difference in H. pylori eradication and symp

nths of er
bserved b

efficacy of larger quantities o r probio

 
1. SCIENTIFIC BACKGROUND AND SC

linked to the development of gastric cancer, and H. pylori was classified in 1994 as a group 1 
carcinogen by the International Agency for Research on Cancer [2]. The incidence of H. 
pylori infection is inversely correlated to the socioeconomic development of the region. In 
developing countries, up to 90% of the adult population is infected with this bacterium. In 
contrast, the prevalence of infection in developed countries is lower, ranging from 25 to 50% 
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[3-5]. The acquisition of the infection occurs mainly in early childhood, especially in 
developing countries [6-7], but the age at which the highest rate of acquisition happens 
remains unclear [7-8]. 

 
9]. 

 

 
In 1999, the Argentine Club of Stomach and Duodenum carried out a study focused on the 
seroprevalence of H. pylori infection in our country. The study included patients from 35 
hospitals distributed in different geographic areas [9]. Results are shown in Table I.  

TABLE I. SEROPREVALENCE OF H. PYLORI INFECTION IN ARGENTINA [

TOTAL INDIVIDUALS 665  

SEROPREVALENCE 44.8%  

< 6 Y 13.3 %  

6-12 Y 13.7 % 

12-18 Y 26.7 % 

 

AGE 

18-30 Y 50.8 % 

30-40 Y 54.1 % 

40-50 Y 64.0 % 
 

In another argentine study conducted in 1506 individuals who were submitted to endoscopy, 
68.8% were positive for H. pylori infection. It was demonstrated that 76% of patients with 
gastric ulcer and 92% with duodenal ulcer were H. pylori positives [10]. 

 
A different study to assess H. pylori seroprevalence was performed on 754 adults and 261 
children from 32 assistance centers in 16 different geographic areas of Argentina. The results 
are shown in Table II [11]. 

 
TABLE II. SEROPREVALENCE OF H. PYLORI INFECTION IN DIFFERENT ARGENTINE 
REGIONS [11]. 
 

Global prevalence 35.7% ± 3.8% 

Global prevalence of the adult group 49.1% 

Global prevalence of pediatric group 15.5% 

Prevalence in Children 10% 

PREVALENCE IN OLDER THAN 15 Y 33% 

Prevalence in older than 40 y > 60% 

 
According to the results obtained in all the studies described above, it can be observed that the 
seroprevalences of H. pylori among the argentine population are more correlated to the 
epidemiological pattern of infection of developed countries rather than the one from 
developing countries. However, taking into account that Argentina has a population of 
approximately 37 million people, and that the population with lower socioeconomic status 
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was rising during the last 10 years, more studies should be performed to arrive to a statistical 
ignificant conclusion about the pattern of prevalence of H. pylori infection in the argentine 

H. pylori infection plays a role in a variety of extra-gastric 
d rition, growth failure, iron deficiency anemia and persistent 

y in adults, the current recommended treatment of the infection includes 
 combination with antibiotics: clarithromycin with either a 

ive risk of adverse events and if 
oses should be adjusted. Although the regimens have not been well tested in children, and 

e performed, the Canadian Helicobacter study group 

. pylori infection in children. The 
bacteria containing probiotics is recommended at early stages from the 
c therapy [25]. 

ns of a 

ied population by the administration of the 

 of treatment with probiotics.  
) To evaluate symptoms improvement in the children after the end of the treatment. 

s
population.  

 
Clinical manifestations of H. pylori infection in children are related with most upper 
gastrointestinal disorders. It is the major cause of antral gastritis and duodenal ulcer in 
children, and is considered as a risk factor of primary gastric MALT lymphoma [12]. On the 
other hand, the association between H. pylori infection in children and recurrent abdominal 
pain (RAP) is still unclear based on the studies performed until now [13].   

 
It is being speculated whether 
disor ers, including malnut
diarrhea. Several studies have been performed, but the correlation between the infection and 
the mentioned disorders is still controversial [14-19].  

 
The management of H. pylori infection in children was deeply discussed by experts in the 
pediatric field, and several recommendations were published by consensus groups from 
Canada, Europe and North America [20].  

 
Concerning the therap
 proton pump inhibitor ina

nitroimidazole (metronidazole or tinidazole) or amoxycillin [21-22]. It could be thought that 
regimens proven to be effective in adults will provide similar efficacy in children, but until 
now there are important unanswered questions about the relat
d
further controlled trials should b
recommended for children, the treatment that was described above [23]. 

Research of the use of probiotic food as a treatment for H. pylori infection, or as a 
complement of antibiotic treatment to reduce the adverse effects of this therapy, is being 
carried out by different research groups. Aiba et al. [24] reported that Lactobacillus salivarius 
can efficiently suppress H. pylori infection in a gnotobiotic murine model. On the other hand, 
it was reported a curative effect of probiotics containing lacto and bifidobacteria 
simultaneously with “triple” antibacterial therapy on H
prescription of bifido
beginning of etiotropi
 
Based on the previously described scientific evidence, the aims of our study were:  
 
a) To evaluate the prevalence of H. pylori infection in symptomatic children by mea

nuclear technique (13 C-UBT). 
b) To assess H. pylori eradication in the stud

conventional antibiotic triple therapy and probiotic foods.   
c) To evaluate H. pylori reinfection after the 3 months
d
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2. METHODS 
 
2.1. Studied population 
 

13C- 

st 

 labeled solution in hermetically 
rs.  

and the results of C/ C 
tio were obtained to calculate the Delta Over Base (DOB).  

 were instructed mplete a questionnaire in order to obtain 
c information. The questionnair s focused on potential risk factors for H. 

Variables evaluated were: domestic crowding, socioeconomic status and 
contact with pets, food intake, drinking of “mate” (a traditional green 

fusion that is drunk throug all tube) or other drink shared from the 
e bottle, habit of chewing the nails, an ents o iseases among family 
bers, and gastrointestinal antecedents of the patient. 

ocol design 

H. pylori infection among the children population, 137 children 
nt 13C-UBT were evaluated. Then, 24 children from the H. pylori positive 

ied, and with a completed ques naire, w uded in this study.  
roups. Each group received the following therapy: 

antibiotic treatment + placebo

): antibiotic treatment + probiotic food. 

cebo was fluid milk, and the probiotic food was a commercial yogurt 
eptococcus thermoph , 107  bulgaricus, 107 

07 Lactobacillus casei.  

on of two antibiotics (amoxycillin and 
clarithromycin) with a proton pump inhibitor (omeprazole), with the following doses: 

The study was performed in children, age ranging between 4 and 15 years old, who assisted to 
the gastroenterologic visit referring gastrointestinal symptoms clinically correlated to H. 
pylori infection. The parents or tutors of the children were instructed to carefully read the 
protocol information, and to sign a written inform consent, according to the Helsinki 
declaration. Children with a signed consent were evaluated for H. pylori infection by the 
Urea Breath Test (13C-UBT).  
 
2.2. 13C- Urea Breath Te
 
According to the consensus reached on the first RCM, to perform the test, children were 
indicated to fast for at least 6 hours. Two samples of exhaled air were taken previous to the 
ingestion of the labeled solution to determine basal 12C/13C ratios. 150 ml of reconstituted 
powdered non-fatty milk containing 50 mg of 13C-urea were administered. Breath samples 
were taken at 30 and 45 minutes after the ingestion of the
sealed exetaine
 
2.3. Measurements 
 
Each sample of exhaled air was measured in a mass spectrometer coupled to a gas 
chromatographer (GSMS) (BreathMAT Plus, ThermoFinnigan) 12 13

ra
 
2.4. Epidemiologic questionnaire 
 
The parents of the children to co
epidemiologi e wa
pylori transmission. 
sanitary standards, 
herbs argentine in h a sm
sam teced f digestive d
mem
 
2.5. Prot
 
To assess the prevalence of 
who underwe
population stud
The patients we

tion ere incl
re separated into 2 g

 
Group 1 (n=11):  
 

. 

Group 2 (n=13
 
The administered pla
containing 108 Str ilus  Lactobacillus
Biphydobacterium sp. and 1

 
The antibiotic treatment consisted on the combinati
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Amoxycillin  40-60 mg/kg/day 
Clarithromycin  15 mg/kg/day 
Omeprazole  1 mg/kg/day 

 
fter the end of the antibiotic treatment, both groups continued with theA

fo
 milk or probiotic 

od intake for three months. In all the cases, post-treatment controls by the 13C-UBT were 
erformed 1 and 3 months after the end of the antibiotic treat nt, and a l evaluation 

mprovement in the initial gast testinal s s. 
 double blinded and the results were evaluated by independent researchers.  

6. Statistical Analysis 

he mean ages were analyzed using the Student t-Test. The difference of sex proportions 
tween groups and the independence of the results (positivity-negativity provement-
n improvement of the treatments) were evaluated by the Fisher exact test. Clinical 
mptoms proportions were analyzed by the Gauss test for differences of proportions. The 

the significance was established in p<0.05 [26-27]. 

 RESULTS  

he prevalence of H. pylori infection in symptomatic children was 32.12%, calculated on the 
sis of the total number of 13C-UBT performed. Table III sum arizes the graphics and 
evalences of H. pylori infection among the studied population.  

 STUDIED POPULATION. 

 assisting to the gastroenterology visit (n) 137   

p me  clinica
was performed for assessing an i roin ymptom
The study was
 
2.
 
T
be  and im
no
sy
limit for 
 
3.
 
T
ba m  demo
pr
 
TABLE III. DEMOGRAPHICS AND PREVALENCES OF THE
 

Patients
Questionnaires completed (n) 106   
13C-UBT (n) 137   
13C-UBT positive (n) 44   
H. pylori prevalence 32,12%   
Mean Age (years) 9,93   
SD 2,14   
Sex     
      Female 54 50,94

 52 49,06% 
    

% 
      Male
Raze 
      Caucasian 82 77,36% 

4 3,77%
20 18,87  

 level according to the age     

      Asiatic  
      Amerindian %
Educational
      Kindergarden 12 11,32  

GEa 89 83,96  
olimodalb 5 4,72%

e of residence     

%
      B %
      P  
Plac
      Buenos Aires cityc 7 6,60%

at Buenos Airesd 13 12,26  
rovince of Buenos Aires 86 81,13  

 
      Gre %
      P %
aBGE= Basic General Education (for chidren aged from 6 to 15 years old); bPolimodal= For children from 15 to 18 years old; 

a; d20 kilometers surrounding the capital city; cCapital city of Argentin
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Data from the 24 H. pylori positive children included in this study are shown in Table IV. 
data from this table shows that 83.33% of the children had contact with pets, and 
f the children had antecedents of digestive diseases am e fam embers.  

 IV. POTENTIAL RISK FACTORS FOR H. PYLORI TRANSMISSION. 

Relevant 
91.67% o ong th ily m
 
TABLE
 
  N Percent 

H. pylori positive children included in the study   24 100,00%

Domestic crowding     

  Siblings     

0 1 4,17% 

1 5 20,83% 

00% 

than 5 

 house 

2 3 12,50% 

3 4 16,67% 

4 0 0,

5 2 8,33% 

More 9 37,50% 

  Rooms in the     

1 1 4,17% 

2 6 25,00% 

9,17% 

6,67% 

,00% 

s and Sanitary standards 

3 7 2

4 4 1

5 6 25

Socioeconomic statu     

  Type of house     

Masonry 21 87,50% 

Wooden 3 12,50% 

ic 

 of flooring 

Rust 0 0,00% 

  Type     

Wooden or ceramic board 15 62,50% 

Cement, Tiles 9 37,50% 

None - Soil 0 0,00% 

  Type of toilet     

Sewer 23 95,83% 

Septic tank 1 4,17% 

Pit latrine 0 0,00% 

ource of Water       S

Well-shaft treated 16,674 % 

Well-shaft not treated 0,00% 

83,33% 

ct with pets   

0 

Treated system 20 

Conta   

  No 4 16,67% 

  Yes 20 83,33% 

Dog 20  

Cat 

Hamster 

6  

1  

1 Bird  

Food intake     

Raw vegetables and fruits 24 100,00% 

Cooked vegetables and fruits 20 83,33% 
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Raw meet 0 0,00% 

Cooked meet 24 100,00% 

aw chiken 0 0,00% 

100,00% 

aw fish 0 0,00% 

Cooked fish 22 91,67% 

0,00% 

Cooked shellfish 37,50% 

nking ate" or other shared from me bott   

R

Cooked chiken 24 

R

Raw shellfish 0 

9 

Dri of "m  drink the sa le   

  No 33% 8 33,

  Yes 16 66,67% 

abit of chewing the nails     H

  No 11 45,83% 

  Yes 13 54,17% 

Antecedents of digestive diseases among family members     

  No 2 8,33% 

  Yes 22 91,67% 

astric ulcer 3  G

Duodenal ulcer 2  

Gastritis 18  

edents of the patient     

Dispepsia 0  

Gastric cancer 3  

astrointestinal antecG

  Frecuent vo g     mitin

No 14 58,33% 

Yes 10 41,67% 

evious H.  positive gn       Pr pylori  dia osis   

No 20 83,33% 

Yes 4 16,67% 

 
 
The number and characteristics of the patients included in the study are summarized in Table 
V. 
 
TABLE V. DEMOGRAPHICS AND CLINICAL ANTECEDENTS OF H. PYLORI POSITIVE 
PATIENTS INCLUDED IN THIS STUDY. 
 
 Group 1 Group 2         p 
N 11  13   
Mean age (years) 8,45  10,62  0,10 
SD 2,94  3,20   
Sex      
      Female 4 36,36% 8 61,54% 
      Male 7 63,64% 5 38,46% 0,40 
Clinical symptoms      
      Recurrent abdominal pain 11 100,00% 13 100,00% 1,00 
      Recurrent vomiting 6 54,55% 4 30,77% 0,40 
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Results of the 13C-UBT performed at the first and third month after the end of antibiotic 
treatment are presented in Table VI.  
 
TABLE VI. POST ANTIBIOTIC TREATMENT H. PYLORI STATUS. 
 

1 month 3 months 
Negative Positive Negative Positive Group n 
n % n % n % n % 

1 11 6 55 5 45 6 55 5 45 
2 13 6 46 7 54 6 46 7 54 
 
 
As it can be observed in Table VI, 55% and 46% of the patients included in Groups 1 and 2 
respectively eradicated the infection. These patients remained negative until the second post 
treatment control assess 13  

ot differ significantly difference was found 

he findings of symptoms improvement that were evaluated clinically by the 

SN SI 

ed at the third month by means of the C-UBT. These percentages did
 (p=0.7068), and consequently no significant n

between the status at the first and third months of the treatment. 
 
T
gastroenterologist at the end of the study are shown in Table VII. 
 
TABLE VII. SYMPTOMS IMPROVEMENT IN THE CHILDREN AFTER THE END OF THE 

REATMENT. T
 
Group n 

    n % n % 
1 11 2 18,18 9 81,82 
2 13 5 38,46 8 61,54 
Total 24 7 29,17 17 70,83 
SN: Symptoms Nonimprovement; SI: Symptoms Improvement 
 
No significant difference was observed between Groups 1 and 2 in the improvement of the 
symptoms (p=0.3864). 
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The symptoms improvement was correlated to H. pylori eradication independently of the 
group of treatment. Results are presented on Figure 1. 
 

20%
30%
40%
50%
60%
70%
80%
90%

100%
Pe

rc
en

ta
ge

SI
SN

10%
0%

Negative Positive
 

SN: Symptoms Nonimprovement; SI: Symptoms Improvement 
 
FIG. 1. Symptoms improvement as a function of H. pylori eradication. 
 
 
It can be observed that independently of the administered treatment, there are statistical 
differences (p=0.0366) in the improvement of the symptoms between the patients that 
eradicated the infection and the ones that remained positive.  
 
 
4. DISCUSSION 

at importance, through the standardization and diffusion of 
table isotope nuclear techniques among the professionals all over the world. 

ersus 49% in the town [30]. In order to make a 
reliable conclusion about the prevalences of H. pylori infection in children from Argentina, 
larger studies should to be carried out.  
 
Epidemiological data from our study showed that most of the children belonged to a high 
socioeconomic status, and had good sanitary condition. With regard to indicators of domestic 

 
Breath tests have been used in diagnostic medicine for a long time. Coupled with stable 
isotopes, they have a promising future for the diagnosis of different diseases in children and 
pregnant women, as well as for epidemiological purposes. In spite of having great advantages 
over other methodologies, the routine use of isotopic techniques in the clinical practice is still 
limited. The possible reasons for this to happen are, on the one hand, the relatively absence of 
mass spectrometers required to measure stable isotopic enrichments in breath, and on the 
other hand, the lack of people with the necessary technical knowledge for operating these 
equipments. In the same way, to these two conditions it has to be added the correct and 
standardized design of protocols to achieve the proposed scopes [28]. The collaboration of the 
IAEA in this context is of gre
s
 
In our study, we collected epidemiological data on the prevalence of H. pylori infection 
among symptomatic children, finding that it was 32.12%.  The mean age of the children was 
9.9 years old, and the majority of them were of Caucasian raze. These results are in 
accordance with the ones found by other researchers [9-11]. Results from a study performed 
in Germany by Herbarth et al. [29] on 2888 children from the county and the city, showed 
6.5% of prevalence. On the other hand, the seroprevalence of H. pylori infection in a study 
carried out in Estonia was 65% in rural areas v
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crowding, 37.50% (the higher percentage) of children had more than 5 siblings, and a high 
roportion of children (66.67%) drank mate or other drink shared from the same bottle. Other 

msters”, “more than 3 children in a household”, and “drinking of 
ater from nonmunicipal sources”. However, they found no significant association for 

linical symptom indicators in family members, and they concluded that these indicators do 
 role in predicting H. pylori colonization [29]. Nevertheless, 

everal studies have shown that transmission between siblings and from parent to child may 

the 
infection, independently of the ingestion of probiotics or milk. These results are in 
concordance with the ones obtained by Domingo et al. [32], who described a 54% eradication 
rate for the same combination of drugs (amoxicillin, clarithromycin and omeprazole), 
specifically for cagA- strains. A 79% eradication rate was found for cagA+ strains [32]. It 
would be important to determine in a further work the type of strains that are involved in the 
infection, in order to correlate it with the eradication rates obtained. Factors that could be 
involved in the efficacy of the treatment include the combination of drugs chosen, posology, 
length of the treatment, patient compliance and the resistance of the bacteria to antibiotics 
[33]. It should be emphasized that, independently of the administered treatment, the 
percentage of patients that improved their symptoms was higher than the one from patients 
that remained positive.  
 
In H. pylori associated pathologies, it was found a deficiency in Lactobacillus spp. in the host. 
Studies also revealed a decrease in the level of Bifidobacteria spp., with the simultaneous 
increase of opportunistic enterobacteria and changes in the local immunity. For that reasons, 
the correction of microecological and immune disturbances with probiotic preparations may 
yield good results [34]. Probiotic microorganisms (Lactobacillus spp., Bifidobacterium spp. 
and others) have been defined as live microbial food supplements that affect beneficially the 
host animal by improving its intestinal microbial balance. They may be of therapeutic or 
preventive benefit for a number of pathological states, including gastroenteritis, diarrhea, 
constipation and hypercholesterolemia. For instance, it was reported that consumption of 
yogurt containing Bifidobacterium longum lowers the frequency of antibiotic-induced 
gastrointestinal disorders [35]. 
 
The type of bacteria and the strains involved are as important as the number of bacteria that is 
daily consumed [36]. In our study, children consumed a commercial yogurt containing 108 
Streptococcus thermophilus, 107 Lactobacillus bulgaricus, 107 Biphydobacterium sp. and 107 
Lactobacillus casei in a final volume of 250 ml, per day. We obtained no significant 
difference in H. pylori eradication between children treated with probiotics and milk, nor 
symptoms improvement. For that reason, it should be studied the efficacy of these 
microorganisms administered in larger quantities as well as other probiotic foods to evaluate 
their beneficial effects in H. pylori infection.  

p
relevant findings from our study demonstrated that 91.67% of the children had antecedents of 
digestive diseases among the family members. On the other hand, another important data 
observed was that 83.33% of the children had contact with pets. Herbarth et al. [29] 
demonstrated that H. pylori colonization in children was significantly related to risk factors 
such as “contact with pet ha
w
c
not seem to play a significant
s
be the most common route of infection [31].  
 
In our study, we found that only 50% of the children included in the protocol eradicated 
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5. CONCLUSION OF THE PROJECT 
 
The overall and the specific objectives planned in the renewal of this CRP have been totally 
completed. With the assistance of the IAEA in the use of Nuclear Techniques for the 
diagnosis of H. pylori infection, we were able to establish and validate specific protocols for 
13C-UBT analysis in our country as well as to collect some epidemiological data of H. pylori 
infection in our population. 
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Abstract 

licobacter pylori infection in childhood nowadays. The prevalence of 
gh in developing countries and this is extremely correlated to the living conditions 
on the future of the health of children. Contamination mode is not well known but 

environment factors are involved. We used 13C Urea Breath Test to assess the prevalence rate in beninese 

p onal therapy or use of probiotics might improve infection status 

 
1. S
  

p infection is one of the most common bacterial infections in the world. Its incidence is not 
e same in vary countries especially between developed and developing countries.  

 developing countries more than 65% have Hp infection before the age of 5. Hp infection is 
fancy and its high prevalence is correlated with 

that the range of Hp infection in asymptomatic subjects is around 85% 

onment, re-infection rate in developing countries, transmission between 

gh but it is clear that infection loss may 

linical manifestations may be abdominal pain but in major cases. Hp infection remains 
n must be paid in conditions of failure to thrive, undernourished 

ic anemia. 

13C Urea Breath 

test in their strategy. 

3Lab. Digestie Absoptie, Leuven BELGIUM 
4Institute of Nutrition and Food Technology, Santiago (CHILE) 
* E-Mail: francisla

 
There is a large interest about He
infection is very hi
with consequences 

asymptomatic children aged 7-11 years old (about 86%). We evaluated the influence of either 
conventional or probiotics therapy in eradicating Hp infection and some relationships with growth 

arameters. We concluded that conventi
and probably influence growth factors in childhood. 

CIENTIFIC BACKGROUND 

H
th
 
In
a longstanding disease acquired in in
environmental factors. 
 
Recent studies in some Africans regions have concluded that in Benin, Ivory Cost, Nigeria, 
Senegal and Zaire 
respect of 40-50% in European areas.    
 
Oro-oral and feco-oral transmission is frequent. As risk factors, there are life conditions such 
as crowded envir
siblings.  
 
About the natural story informations are not enou
occur such as re acquisition of infection. 
 
C
asymptomatic. Attentio
hildren and sometimes sideropenc

 
Non-invasive tests such as 13C labeled Urea Breath test and Hp stool Antigen are validated in 

ays available. children over 4 years old. These tests are simple easier and alw
test has been proposed as primary diagnosis and in post therapy tool. Its sensitivity and 
specificity are over 96 % and it can be used for early diagnosis of Hp infection. Gastric 
tumors prevention may use 13C Urea Breath 
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Conventional therapy eradicates Hp infection in a range around 75% even in children. PPI + 
Amoxicilline and Clarithromycine have major efficacy according to the recent Consensus 

iterature but some 
, previous use of antibiotics, early re-infection especially in 

milial environment and compliance are important in evaluation of eradication rate. Recent 
mycine and CagA absence may 

 correlated with socio-economic 
atus of the population. Antibiotics are more expensive and not always powerful due to 

OJECT 

 

erm n beninese children aged from 7 to 11 years old 

erm fection and undernourishment. 

eterm  in the treatment of Hp infection in comparison 
with conventional therapy. 

PROJEC N

.12.1999

Conferences. No large study about resistance in children is available in l
elements such as region variability
fa
studies have assessed 15-20% of resistance to Clarithro
influence the results of any therapy. 
 
In developing countries availability of medicines is deeply
st
manufacture problems.  
 
 
2. DESCRIPTION OF PR
 
The project aimed to:
 

1. Det ine the prevalence of Hp i
using labeled Urea Breath Test. 

2. D ine relationship between Hp inet

3. D ine the usefulness of probiotics

 
 
2. T CALE DAR 
 
15 : Contract m BEN 76 

 2000:

for 110

June  First RCM  Vienna udy and ategy pr ol   

001

 in . St  str otoc

June 2 : Recruitm  of 121 ildren i enin and initial tests. Invoice of samples to 
go in ile. 

ber 2001:

ent  ch n B
Santia  Ch

Septem  First Breath test results. 

September 2001-September 2002: Meeting for definition of strategy; Looking for medicines 
to send in Benin. 

December 2002-March 2003: Appliance of therapy strategy. 

May 2003: Final breath tests from Benin to Chile. 

June 2003: Evaluation of results and Final RCM. 

 
 
3. METHODOLOGY 
 
Meetings to explain strategy with the staff of the project (Nurses, Pediatricians, Chief 
investigator) and the staff of the school then with the parents of the children. 
Signed informed consent and agreement of ethical commission 

hropometrical parameters (Age, Sex, W ight, Height) and general 

ording to the first RCM. 

Questionnaire with ant e
clinical examination. 
Study protocol acc

30 



 

Execution of the test with particular attention on resting (watching a cartoon on TV during the 
st) 

tati nt 0 O fore fter therapy. 
apy  negativ children

e ch n in 2 ups after consent of their pare
Group A: nventio  therapy r 7-10 da
  moxicilline + Clarithromycine + Lansoprazole). 
Group B: ctobacil Lacteo for 90 

2 months after the end of probiotics therapy, final Breath test 
 
 
5. RESULTS PHASE 1 
 
121 Children tested  
60 Males: 49,5 % 61 Females: 50,4 % 
Positives: 104/121= 86% (56 M/48F) 
Negatives: 17/121 = 14 % (4M/13F) 
Age 7-11: Mean 8,4 +/- 1,6 years old 
Weight: 15-23 Kg   Mean 23,7 +/- 3,8 
Height: 100-153   Mean 124,4 +/- 7,6  
 
TABLE I: AGE DISTRIBUTION. 
 

 M Hp + M Hp - F Hp+ F Hp- Total 

te
Interpre
No ther

on eleme s: DOB 3  and/or D B 45 be  and a
 for e . 

 
Positiv ildre gro nts 
 Co nal  fo ys 
 (A
 La lus ( l®) days 
 

7 12 1 15 4 32 
8 16 2 13 3 34 
9 12 1 13 4 30 
10 16 0 6 2 24 
11 0 0 1 0 1 
Total 56 4 48 13 121 
 

0
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10
12
14
16

M Hp+ M Hp- F Hp+ F Hp-

7
8
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10
11

 
FIG. 1. Age distribution. 
Comments: The high prevalence does not move with the age and there are no differences between 
males and females. 
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TABLE II: WEIGHT DISTRIBUTION. 
 

 M Hp + M Hp - F Hp+ F Hp- Total 
15-20 12 1 12 6 32 
21-25 31   2 27 3 34
26-30 10 1 8 3 30 
31-35 2 0 1 0 24 
36-40 1 0 0 1 1 
Total 56 4 48 13  121
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FIG. 2. Weight distribution. 
 
Comments: There is a higher prevalence in children aged from 21 to 25 years old with a little 
difference between males and females. 
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TABLE III: HEIGHT DISTRIBUTION. 
  
 M Hp F Hp+  l Hp + M  - F Hp- Tota
100-105 0 2 0  0 2 
106-110  1 0 0  1 2 
111-115  4 7 1  2 14 
116-120 4 5 1  2 12 
121-125 2 1 2 2 4 5 43 
126-130 12 1 0 4 2 28 
131-135 7 5 0  1 13 
136-140 2 3 0  0 5 
141-150 2 0 0  0 2 
Total 56 44 8 13 121 
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M p +  H H + M Hp - F Hp F p-
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 H ht tribu . 

ents:

50

FIG. 3. eig dis tion
 
Comm  Po ive s a l o m e i  from 0. sit male re tal er than p sitive fe ales in th nterval  106-11
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TABLE  CH DRE  R T E

 e 0 5 

IV: IL N’ S ESUL S-PHAS  1. 
 
Code Sex Ag Kg Cm T0 T30 T45 DOB3 DOB4 Result 
A002 F 8 20 121 -16,85 -17,21 -20,56 -0,37 -3,72 Negatif 
A021 M 8 21 119 -17,77 -15,92 -15,81 1,85 1,96 Negatif 
A026 M 9 26 124 -22,85 -22,82 -22,61 0,02 0,23 Negatif 
A031 F 7 20 114 -25,38 -24,03 -23,59 1,35 1,79 Negatif 
A032 M 7 20 115 -24,31 -24,01 -24,15 0,30 0,16 Negatif 
A034 F 9 40 125 -26,54 -25,46 -25,59 1,08 0,95 Negatif 
A035 F 7 20 119 -23,09 -22,57  -22,49 0,52 0,60 Negatif 
A040 F 9 28 134 -24,18 -22,15 -21 2,03 3,18 Negatif 
A044 F 8 16 117 -25,43 -24,12  -24,31 1,31 1,12 Negatif 
A048 F 10 24 123 -24,94 -23,29 -22,85 1,65 2,09 Negatif 
A052 F 9 26 128 -21,31 -19,94 -20,26 1,37 1,05 Negatif 
A057 F 9 20 110 -25,43 -22,55 -21,7 2,88 3,73 Negatif 
A061 F 7 27 124 -21,67 -20,2 -19,98 1,47 1,69 Negatif 
A067 F 8 25 113 -24,73 -22,9 -21,5 1,83 3,23 Negatif 
A078 M 8 23 125 -19,51 -19,48 -19,11 0,02 0,40 Negatif 
A104 F 7 18 122 -23,43 -22,13 -19,53 1,30 3,90 Negatif 
A116 F 10   25 130 -22,01 -22,75 -17,65 -0,74 4,36 Negatif 
A001 M 8 20 114 -20,62 11,16 3,31 31,78  23,93 Positif 
A003 F 8 22 128 -24,61 -24,96  -19,36 -0,35 5,25 Positif 
A004 F 8 27 125 -21,01 3,05 16,67 24,06 37,68 Positif 
A005 M 9 25 128 -23,85 -10,76  -14,21 13,09 9,64 Positif 
A006 F 7 21 127 -20,00 2,27 7,02 22,27 27,02 Positif 
A007 M 9 25 126 -25,09 -16,83 -13,3 8,26 11,79 Positif 
A008 M 9 25 120 -24,08 -18,91  -17,43 5,17 6,65 Positif 
A009 F 7 21 123 -20,50 -2,41 11,63 18,09 32,13 Positif 
A010 M 8 22 124 -21,52 -3,14 -3,7 18,38 17,82 Positif 
A011 M 8 24 124 -17,94 16,71 13,93 34,65 31,87 Positif 
A012 F 8 24 122 -20,56 -7,19 -1,51 13,37 19,05 Positif 
A013 M 10  20 125 -21,16 -3,45 5,01 17,71 26,17 Positif 
A014 M 10 20 125 -19,48 -9 -8,2 10,48 11,28 Positif 
A015 M 10 28 143 -19,00 -1,44 -11,73 17,56 7,27 Positif 
A016 F 7 24 126 -23,99 15,73 29,8 39,72 53,79 Positif 
A017 M 9 34 135 -11,63 4,03 -6,79 15,66 4,84 Positif 
A018 M 8 20 124 -24,45 -0,11 15,11 24,34 39,56 Positif 
A019 F 7 30 130 -27,51 -16,67 -15,53 10,84 11,98 Positif 
A020 M 10 n E! 30 125 -23,52 -2,23 #VALU 21,29 Positif Low sig

A022 F 9 20 120 -19,30 -5,51 -5,76 13,79 13,54 Positif 
A023 M 8 19 115 -23,68 -5,05 -1,03 18,63 22,65 Positif 
A024 F 7 21 126 -24,77 -3,18 -0,71 21,59 24,06 Positif 
A025 M 7 30 115 -20,39 -7,14 Low sign E!13,25 Positif #VALU
A027 M 8 20 114 -21,64 -6,79 -2,66 14,85 18,98 Positif 
A028 M 10   32 140 -19,32 12,4 9,59 31,72 28,91 Positif 
A029 F 8 22 123 -25,07 -17,4 -17,92 7,67 7,15 Positif 
A030 M 9 25 130 -22,24 -5 -1,52 17,24 20,72 Positif 
A033 F 7 25 125 -19,75 214,18 Low sign  E!233,93 #VALU Positif 
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A036 F 7 22 125 -20,19 -9,95 -1,13 10,24  19,06 Positif 
A037 F 8 21 120 -22,52 -6,41  -9,45 16,11 13,07 Positif 
A038 M 7 24 125 -25,17 -11,72 -3,41 13,45 21,76 Positif 
A039 M 9 25 124 -22,53 -10,59 -9,79 11,94 12,74 Positif 
A041 F 9 25 128 -26,28 -8,33 -13,08 17,95 13,20 Positif 
A042 M 10 25 130 -20,80 -2,74 -12,08 18,06 8,72 Positif 
A043 F 7 20 111 -22,73 -10,36 -1,28 12,37 21,45 Positif 
A045 M 7 25 134 -23,75 -8,9 -10,11 14,85 13,64 Positif 
A046 F 9 22 128 -19,08 -14,58 -13,26 4,50 5,82 Positif 
A047 F 8 23 125 -18,76 3,88   -4,19 22,64 14,57 Positif 
A049 M 10 24 133 -25,32 -19,37 -20,05 5,95 5,27 Positif 
A050 F 11 25 137 -15,12 -7,48 -7,72 7,64 7,40 Positif 
A051 M 10   25 131 -25,04 -16,02 -13,38 9,02 11,66 Positif 
A053 M 7 17 114 -20,00  13,98 3,13 33,98 23,13 Positif 
A054 M 8 23 128 -21,21 -2,23 -8,08 18,98 13,13 Positif 
A055 M 10 n E!23 120 -24,30 8,02 Low sig 32,32 #VALU Positif 
A056 F 7 20 105 -25,20 -8,64 -15,96 16,56 9,24 Positif 
A058 M 10 25 124 -26,59 13,19 -0,73 39,78 25,86 Positif 
A059 M 7 25 124 -25,53 -8,5 -12,88 17,03 12,65 Positif 
A060 M 7 24 130 -17,41 -2,94 -9,02 14,47 8,39 Positif 
A062 F 8 27 137 -18,70 -12,56  -13,05 6,14 5,65 Positif 
A063 M 8 20 124 -17,51 0,53 4,07 18,04 21,58 Positif 
A064 M 9 21 120 -26,80 -6,99 -13,97 19,81 12,83 Positif 
A065 F 9 20 120 -26,32 4,03 -4,47 30,35 21,85 Positif 
A066 F 10 27 135 -22,96 6,66 1,12 29,62 24,08 Positif 
A068 M 10  30 135 -25,86 -7,16 -9,58 18,70 16,28 Positif 
A069 F 8 18 116 -24,18  -1,65 -5,53 22,53 18,65 Positif 
A070 M 8 25 125 -24,62 -1,64 -9,9 22,98 14,72 Positif 
A071 M 10 24 124 -26,13 11,13 -1,25 37,26 24,88 Positif 
A072 M 10 27 125 -23,52 -7,89 -12,76 15,63 10,76 Positif 
A073 F 7 20 115 -21,01 3,39 -3,46 24,40 17,55 Positif 
A074 M 8 20 118 -25,77 -14,06 -20,55 11,71 5,22 Positif 
A075 F 8 22 133 -20,26 -5,24 Low sign 15,02 #VALUE! Positif 
A076 M 9 21 125 -21,82 -7,86 -11,98 13,96 9,84 Positif 
A077 M 7 24 125 -25,20 -2 -4,06 23,20 21,14 Positif 
A079 M 9 28 135 -23,92 -11,22 -13,22  12,70 10,70 Positif 
A080 F 9 28 126 -23,04 -3,33 -6,44 19,71 16,60 Positif 
A081 F 8 24 125 -20,84 13,69 -8,34 34,53 12,50 Positif 
A082 8 25 125 -17,43 -5,56  M -5,93 11,87 11,50 Positif 
A083 F 9 22 127 -24,82 -7 -13,67 17,12 11,15 Positif ,7 
A084 M 9 25 129 -19,61 1 7,27 6,65 36,88 26,26 Positif 
A085 30 134 -25,40 4,36 -3,37 M 10 29,76 22,03 Positif 
A086 F 9 22 124 -23,76 1,03 -6,51 24,79 17,25 Positif 
A087 F 7 19 110 -25,26 -2,12 -9,75 23,14 15,51 Positif 
A088 M 8 24 125 -23,67 -15,4 -18,8 8,27 4,87 Positif 
A089 M 8 25 125 -25,08 -8,58 -14,64 16,50 10,44 Positif 
A090 M 9 25 130 -24,87 18,95 10,71 43,82 35,58 Positif 
A091 F 9 30 140 -26,87 -11,22 -14,99 15,65 11,88 Positif 
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A092 M 10 27 126 -25,31 -16,99 -18,69 8,32 6,62 Positif 
A093 M 7 19 115 -19,87 -3,3 -6,5 16,57 13,37 Positif 
A094 F 7 2  -26,36 -7,58 23,10 18,78 Positif 0 115 -3,26 
A095 F 9 2 ,03  1 69 Positif 1 126 -26 -8,3 -0,34 7,73 25,
A096 F 7 1 -23,66 0,05 2 13,61 Positif 8 114 -3,42 -1 0,24 
A097 F 8 1 ,06 6 4  Positif 8 105 -16 27,25 30,3 3,31 46,42
A098 M 7 17 115 -21,64 18,87 16,63 40,51 38,27 Positif 
A099 M 7 40 153 -21,36 -6,33 -11,61 15,03 9,75 Positif 
A100 F 8 20 118 -19,91 -9,01 -18,85 10,90 1,06 Positif 
A101 F 1 16 6,3  1,77 Positif 10 25 23 -18, -12 -1 9 6,16
A102 F 1 24 5,4  8,78 Positif 7 32 28 -24, -14,64 -1 6 9,60
A103 M 23 136 -25,41 1 1,35 48,22 26,76 Positif 10 22,8
A105 M 26 126 -23,86 1 5,63 16,05 29,49 Positif 7 -7,8
A106 M 20 122 -23,6 7 -6,52 25,77 17,08 Positif 8 2,1  
A107 F 25 129 -25,95 3 -9,48 26,18 16,47 Positif 7 0,2  
A108 M 21 126 -24,86 49 -10,88 14,37 13,98 Positif 7 -10,
A109 F 9 30 135 -24,05 -8,28 19,37 15,77 Positif -4,68 
A110 M 9 22 124 -20,29 10,13 0,58 30,42 20,87 Positif 
A111 M 8 26 128 -21,23 -3,85 -13,84 17,38 7,39 Positif 
A112 F 10 23 127 -26,5 -13,97 -16,87 12,53 9,63 Positif 
A113 F 10 25 125 -17,22 -4,89 -6,96 12,33 10,26 Positif 
A114 F 10 25 123 -17,56 0,1 -4,37 17,66 13,19 Positif 
A115 F 9 20 125 -23,13 70,02 20,05 93,15 43,18 Positif 
A117 F 9 25 129 -22,68 -11,38 -13,05 11,30 9,63 Positif 
A118 F 8 21 135 -19,76 3,59 -3,24 23,35 16,52 Positif 
A119 F 9 26 134 -23,46 2,7 0,32 26,16 23,78 Positif 
A120 M 8 25 122 -24,2 -13,32 -15,44 10,88 8,76 Positif 
A121 F 10 25 125 -22,29 -9,23 -14,19 13,06 8,10 Positif 
 
 
6. RESULTS PHASE 2 
  
See table 4 for all the results 
  
100 Children tested (53 M/47 F) 

ical therapy (28M/22F) 
roup B: 50 children with Probiotics (25M/25F) 
ositives: 92/100 = 92 % (48M/44F) 

ge:  9-13   Mean 10,4 +/- 1,2 years old 
eight:    Me  3,8

 4-153   Mea 28,6 +/- 7,6

Group A: 50 children with class
G
P
Negatives: 8/100 = 8 % (5M/3F) 
A
W 17-27 Kg an 25,8 +/-   
Height: 10 n 1  
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TABLE V: DISTRIBUTION OF THE RESULTS. 
 
 Group A Group B Total 
Hp+ 45(25M/20F) 47(23M/24F) 92(48M/44F) 
Hp - 5(3M/2F) 3 (2M/1F) 8(5M/3F) 
Total 50(28M/22F) 50(25M/25F) 100 (53M/47F) 
 
 
TABLE VI: DISTRIBUTION OF AGE/RESULTS/SEX. 
 
 Males + Males - Females + Females - 
9 10 2 13 2 
10 16 0 12 0 
11 6 3 12 1 
12 16 0 6 0 
13 0 0 1 0 
Total 48 5 44 3 
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ABLE VII: DISTRIBUTION OF WEIGHT/SEX 

Males+ Females+ Males - Females- Total 

FIG. 4. tribu ase 
 
 
T
 
 
15-20 0 1 1 2 4 
21-25 21 26 3 1 51 
26-30 21 13 1 0 35 
31-35 5 4 0 0 9 
36-40 0 0 0 0 0 
41-45 1 0 0 0 1 
Total 48 44 5 3 100 
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FIG. 5. Weight distribution. 
 
Comment: There are more female positives from 21-15 Kg  
 
 
TABLE VIII: DISTRIBUTION OF HEIGHT/SEX 
 
 Males + Females+ Males - Females - Total 
100-105 0 0 0 0 0 
106-110 0 1 0 1 2 
111-115 0 0 0 0 0 
116-120 7 5 1 1 14 
121-125 3 6 0 0 9 
126-130 26 18 1 0 45 
131-135 4 7 1 0 12 
136-140 5 6 2 0 13 
141-150 3 1 0 1 5 
Total 48 44 5 3 100 
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FIG. 6: Height distribution. 
 
Comment: There is significant difference for height between males and females. 
 
 
7. COMMENTS 
 
13C Urea Breath Test remains positive even 2 year after at high value.  The first impression is 
that either conventional therapy or probiotics have not change the pattern of Hp infection. We 
were not able to evaluate other nutritional parameters but it is clear that the weight and the 
height curves in phase 1 or in phase 2 are parallel.  
We have to make deep interpretation of the results using DO B30 and DOB 45 as we received 
them from Chile. 
There is some change in phase 1 or in phase 2.  
At phase 2 we notice that 46 out of 100 cases have a Mean DOB30 or Mean DOB 45 < at 
phase 2. This can be due to a decrease of magnitude of Hp infection. Explanations are not 
actually clear and we think that further studies can help in this way. 
It has been possible during this study to treat a lot of children who may have infections and 
clinical symptoms otherwise. 
 
 
8. DISCUSSION  
 
This study confirm the fact that 13C Urea Breath Test is a valid, non invasive, easier to do and 
we have explored the Hp infection status of asymptomatic children of Benin. We haven’t had 
any compliance problems and we loss only 4 children during phase 2. One the teachers and 
the parents have been convinced it was easy to go ahead with the project.  
We have done just 2 tests and this is a little limit for a scientific research. Anyway it would be 
useful to have the Mass spectrophotometer in loco in order to evaluate with certain precision 
the nutritional status and/or other aspects of Hp infection.  
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Why 
mome
antibi our region. We think that Clarithromycine 
resist e can occur. The other situation is that the frequent use of antibiotics sometimes 
under
 
Other consideration is the impact or the influence of parasitic diseases in our region, which 
can in
 
Probiotics are cheaper but it is important to know how to take them and which dosage.  
 

. CONCLUSION  

don’t we have efficacy of Hp eradication? This question cannot be solved in this 
nt because other studies are requested to precise the dose of probiotics. The problem of 
otics resistance has not been focused in 
anc
 dosage may contribute in resistance.  

terfere with Hp infection. 

 
9
 
This study has been possible and concluded with the founding of IAEA, NAHRES and the 
collaboration of all the Staff of Dr Iyengar, in Vienna; Catholic University of Leuven of 
Belgium (Pr Y. Ghoos, Pr Nadine Ectors), Pr Oscar Brunser of Chile and his Staff. We have 
evaluated Hp infection in Benin children and we were able to treat them with free medicines. 
We confirm the high prevalence of Hp infection in our region and probably its large influence 
on all aspects of growth. We hope to be able to participate in further studies in the intention to 
improve children health and nutrition in developing countries. 
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AND MALABSORPTION SYNDROME WITH PROBIOTICS: COMPARISON 
WITH CONVENTIONAL METHODS 
 

 more 
sceptible. Food, water, flies, fomites and the hands of many individuals carry 

ransport disturbances 
proved and the intestinal mucosa became histologically comparable within 30 days to that 

OSCAR BRUNSER, M.D., MARTIN GOTTELAND, PH.D.; SYLVIA CRUCHET, M.D.; LAURA 
POLIAK, R.D. 
 
Gastroenterology Unit, Institute of Nutrition and Food Technology (INTA), University 
of Chile, Santiago de Chile, Chile 
 
 

1. INTRODUCTION 
 
From the perspective of public health, one of the main characteristics of the less developed 
countries is their high levels of microbiological contamination of the environment and 
foodstuffs which manifests itself by repeated episodes of diarrhea; these affect all age groups 
but mainly infants and children, whose immune system is nor mature and makes them
su
enteropathogenic bacteria which are transmitted via the fecal-oral cycle. In this way repeated 
infections become an important factor in the pathogenesis of the cycle of infantile diarrhea -
malnutrition which in these countries explains a high proportion of the infantile and preschool 
morbidity and mortality.  
 
The microbiological contamination of the environment induces other, more subtle, 
manifestations in the gastrointestinal tract even in the absence of clinical manifestations that 
are detected as histological alterations of the small intestinal structure and mild to moderate 
increases in the fecal losses of fat and nitrogen, of minerals and vitamins. This alteration has 
been called chronic environmental enteropathy; in countries such as Haiti, India, Pakistan and 
in Africa these fecal losses may reach such a magnitude that they become clinically 
significant (1). In a study carried out by us in Chile some 20 years ago we were able to 
demonstrate that this condition although present in young adults in Santiago it was rather 
mild and that the derangements in mucosal structure and function could only be detected by 
applying sensitive methods such as histology and electron microscopy of small intestinal 
mucosal biopsies and by means of the perfusion of an intestinal loop with a triple lumen tube, 
which allowed to demonstrate that glucose transport was impaired (2). Most of the subjects 
studied also had an abnormal microbial flora in the first loops of the small intestine with 
rather high counts of anaerobes. When the participating volunteers were placed in an isolation 
system with satisfactory environmental and food hygiene their t
im
of people living in clean environments in Europe or the United States.  
 
In the last 25 years Chile experienced a period of rapid economic development associated 
with considerable improvements of the socio-economic markers, including those related to 
health and sanitation. Infant mortality decreased from 70 per thousand in 1970 to slightly 
below 9 per thousand in 2001 at the same time deaths due to acute diarrhea and dehydration 
decreased from some 3000 thousand per year to less than 100. Morbidity due to enteral 
infections also decreased considerable and the incidence of typhoid fever in Santiago has 
decreased from some 10.000 cases per year in 1980 to less than 50 cases in 2002. For 
practical purposes infantile malnutrition has disappeared in the country and is considered 
anecdotal. When compared with the results of the study we previously referred to (3), the 
histology of the mucosal biopsies we are now obtaining from school age children have 
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normal architecture and exhibit considerable decreases of the intraepithelial lymphocytes 
when compared to those of 1960-70, a good index of the improvement of chronic 
environmental enteropathy in Santiago (Brunser O, unpublished).  
 
For all these reasons we considered it of interest to evaluate whether in the present situation, 
colonization by Helicobacter pylori (Hp) could serve as a more sensitive parameter of the 
microbiological contamination of the environment. Hp was first described as a pathogen 
associated with gastric pathology in the 1980s; it is a flagellated gram negative spirillar rod 
that lives in the gastric mucus coat adjacent to the epithelium (4, 5). Epidemiological studies 
demonstrated that in the less developed countries colonization by this agent occurred early 
and maintained a very high prevalence along the years, even though more virulent strains 
replaced the original colonizers. Colonization by this agent is mostly asymptomatic (5a) but 
in a proportion of individuals it induces gastritis of variable severity, ulceration of the mucosa 
and, in some individuals this becomes associated with atrophic gastritis, high-grade gastric 
lymphomas and adenocarcinomas (6, 7). Some of these lymphomas of the mucosa-associated 
lymphoid tissue (MALT) disappear when Hp is eradicated from the mucosa lending support 
to the idea that this bacterial agent is intimately related to its pathogenesis (8).  
 
The route of transmission of Hp is not know but it is supposed to occur by the fecal-oral 
cycle; a coccoid form of resistance of the microorganism has been observed in aged cultures 
(Brunser O, Gonzalez R, Figueroa G, unpublished). An epidemiological survey carried out by 
Hopkins and Vial in Chile about 12 years ago using immunological methods for detection of 
people with antibodies against Hp revealed that almost 40% of children were colonized at 4 
years of age and this prevalence increased to more than 70% in the early years of the second 
decade (9). These figures have been corroborated in studies carried out recently by Cruchet et 
al. in the South Eastern Health District of Santiago in schools attended by children of the low 
socio-economic stratum in Santiago (10); these prevalences are comparable to those from 
studies in Peru and other parts of the world. In the study by Cruchet and coworkers 56.6 % of 
a sample of 6 year old schoolchildren were positive for Hp using the P

13
PC-urea breath test (P

13
PC-

UBT) and this proportion increased to close to 90% by 12 years of age. Most of the strains 
isolated from these children expressed virulence factors that are associated with severe 
episodes of gastric pathology, especially gastritis. In the developed countries, where 
satisfactory sanitary conditions exist, colonization by Hp occurs at a later age and prevalence 
rates increase slowly along the years so that by 15 years of age only 20% of the population is 
affected and at 60 years of age only 50% are colonized. On the other hand, Chile has the third 
highest incidence of gastric cancer in the world after Japan and Costa Rica and this is 
probably linked, at least in part, to the prolonged contamination of the gastric mucosa by Hp 
and to the inflammatory phenomena associated with this process (11).  
 
The mechanisms by which Hp persists in the gastric surface and its interaction with other 
bacteria, especially probiotics, are not completely understood. Bhatia and coworkers showed 
that L. acidophilus was capable of inhibiting strains of Campylobacter (Helicobacter) pylori 
isolated from gastric aspirates of patients with peptic ulcer disease (12). A similar effect was 
produced by lactic acid while dead bacteria did not have this effect (13). Acids such as lactic, 
acetic and hydrochloric, are capable of inhibiting the growth of Hp, lactic acid being the most 
effective and acting in a concentration-depended manner (14). This Hp inhibiting capacity is 
not shared by all species and strains of probiotics since some strains of B. bifidus and of 
Pediococcus pentasoceus as well as L. bulgaricus assayed by Kabir et al did not have such 
effect (10). These authors attributed the inhibitory effects observed in some probiotics vis a 
vis Hp to the capacity to synthesize lactic acid (13, 14). L. salivarius prevented gastric 
colonization by Hp and could eliminate monocontamination by this agent in previously 
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gnotobiotic mice; this agent also decreased the release of IL-8, a powerful proinflammatory 
cytokine (15). Spent supernatants of cultures in which L. acidophilus LB had been grown also 
had inhibitory capacity independently of their pH or lactic acid concentrations; adherence to 
cultures of gastric epithelial cells was also inhibited (16). Similar effects have been observed 
for Helicobacter felis (13). The supernatant of spent cultures of Lactobacillus johnsonii LA1, 
when incorporated into a whey-based drink, interfered with the in vivo growth of 
Helicobacter pylori. In infected volunteers who received 80 mg of omeprazole daily there 
was a significant decrease (p<0,03) in P

13
PC-UBT that persisted for up to six weeks after 

interruption of the supernatant intake (17). This supports the idea that probiotics, and 
especially lactic acid bacteria, release into the culture media molecule(s) that inhibit to a 
greater or lesser degree the adherence and growth of Hp. The persistence of this effect for 
weeks after the intake of the spent culture medium remains unexplained (18, 19). 
 
Recently Cruchet and coworkers also demonstrated that regular intake for two weeks of a 
commercial preparation containing L. johnsonii LA1 and the nonprobiotic L. helveticus, or L. 
paracasei  ST11 by school age colonized with Hp was associated with a decrease of DOB 
(10); when the permanence and amounts of LA1 present in the gastric lumen was increased 
by feeding the same preparation at two hour intervals for 18 hours a day was associated with 
eradication of the microorganisms in 6% of the individual and further decreases of DOB (20). 
The antecedents presented suggest that probiotics may represent a useful alternative in the 
management and eradication of Hp as they are inocuous, relatively inexpensive and may be 
administered in preparations that are acceptable to the population. 
 
The aim of this study was to evaluate whether any of two probiotics, a bacterial species or a 
yeast associated with inulin, a sinbiotic, had any effects on Hp colonization in school age 
children. Another aim was to test by means of the breath hydrogen test after providing 
glucose whether the first loops of the small intestine of these children were contaminated by 
bacteria. 
 
 
2. SUBJECTS AND METHODS 
 
The study was carried out in an elementary school of the South Eastern School District of 
Santiago, Chile. With the help of the authorities of Peñalolén County we selected a school 
which had such a large number of pupils that we could have access to the numbers of children 
we required in every age group. This turned out to be Santa María de Peñalolén. The 
Principal of the school and its directive board were contacted and the aim and scope of the 
project was explained to them and their approval was received. Then, with their advice we 
wrote an explanatory note providing detailed information about the study to the parents and 
requesting their consent for the participation of their sons/daughters and their assistance in the 
administration of the treatments assayed. Those who agreed signed an attached form and they 
were then given appointments for personal meetings in which groups of 50 parents were 
addressed by members of the research team and full explanations were provided again and 
doubts were clarified. The research protocol was approved by the institutional Committee on 
Ethics in Research of INTA. A total of about 275 parents were contacted. Participating 
children had to be asymptomatic, without a history of previously diagnosed gastrointestinal 
pathologies, should not have taken antacids, antibiotics or prokinetic drugs in the month 
previous to the tests. A total of 254 children satisfied these inclusion criteria and a screening 
P

13
PC-UBT was carried out to detect those were colonized by Hp. Their mean age was 8,40 

years (SD ± 1,62 years; range: 5,11 – 11,20 years). 
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2.1. Study design 
 
This was a randomized, open study. Children found to be positive for Hp by the P

13
PC-UBT 

were randomly distributed into three groups to receive 1) antibiotics (Group Ab) or 2) 
Lactobacillus acidophilus LB (Group LB) or, 3) Saccharomyces boulardii plus inulin (Group 
SbI). Treatments were administered daily at school every morning and at the end of the day 
for 8 weeks, In order to ensure compliance with the study protocol every child had to ingest 
the corresponding product in front of the study nurse or the nutritionist; during weekends 
antibiotics or products were sent home and these were then administered by the parents; any 
doses not used were returned to the investigators. Parents were asked to avoid giving 
participating children other commercial fermented products throughout the duration of the 
study. Children absent from school for more than three consecutive days were discharged 
from the protocol. On the day after the end of the experimental treatments a second P

13
PC-UBT 

was performed to evaluate the level of gastric colonization. 
 
2.2. Products and dosages 
 
All antibodies used in the study were purchased from a single manufacturer (Laboratorio 
Chile, Santiago, Chile). The antibiotic treatment, including lanzoprazole (1 mg/kg/day 
divided into two daily doses); amoxicillin (50 mg/kg/day divided into three daily doses) and 
clarythromycin (15 mg/kg/day divided into two daily doses) was administered to the children 
of Group Ab for 8 days. Subjects from Group LB received a capsule containing 10P

9
P heat-

killed and lyophilized Lactobacillus acidophilus LB (Lacteol Forte, Laboratoire du Dr. 
Boucard, Paris, France) twice daily. A sachet containing 250 mg of lyophilized 
Saccharomyces boulardii (Perenteryl, Merck Química Chilena, Santiago, Chile) was 
dissolved in an aqueous solution containing 5 g of inulin (Orafti, Tienen, Belgium) and was 
administered twice daily to the children from Group SbI.  
 
2.3.P

 13
PC-urea breath test 

 
The P

13
PC-UBT was carried out after an overnight fast using a locally assembled kit with 75 mg 

of P

13
PC-urea (Pharmaceutical Grade, Euriso-top, C.E. Saclay, Gif-sur Yvette, France). Children 

first drank a glass of orange juice to delay gastric emptying and afterwards a baseline breath 
sample was collected in duplicate by blowing with a straw into two Exetainer tubes (Labco 
Ltd., High Wycombe, Bucks., U.K. The P

13
PC-urea was dissolved in water and administered to 

the children; the container in which the P

13
PC-urea had been dissolved was rinsed repeatedly 

and this water was also drunk by the children who were then requested to thoroughly rinse 
their mouth with additional water and swallow it. A second breath sample was collected, also 
in duplicate 30 minutes later using the same methodology. The tubes with the breath sample 
were stored at room temperature until analyzed. The measurement of P

13
PC in the expired air 

was performed  in a stable isotope ratio mass spectrometer equipped with an autosampler 
(Breath-Mat Plus, Finnigan, Bremen, Germany). Briefly, the instrument passes the breath 
samples through a dessicant to eliminate water and carbon dioxide was extracted by gas 
chromatography at 100ºC under vacuum. The instrument then calculates the P

12
PC/ P

13
PC ratio in 

breath COB2 B and compare the result with the PeeDee Belemnite reference limestone standard. 
Baseline values for P

13
PCOB2 B obtained before the administration of the labeled urea were 

subtracted from the 30-minute values. Excess δP

13
PCOB2 B over the baseline (DOB) values was 

expressed as parts per thousand (‰); a breath test with a DOB > 5‰ at any point during the 
30-minute period was considered positive for Hp. All children received a breakfast after the 
breath test. 
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2.4. Breath hydrogen test 
 
Simultaneously with the sampling for the P

13
PC-starch (Corn flakes) breath test, two additional 

breath samples were collected in Exetainers for a total of 14 samples to measure HB2 B excretion 
in air obtained at the end of expirations. HB2 B in expired air was measured in a Quintron 
Microlizer 12i chomatograph (Quintron Industries, Rochester, N.Y., U.S.A.). Increases above 
20 ppm were considered as positive. 
 
2.5. Statistical analysis 
 
Results were expressed as means ±SD or with 95% confidence intervals. Qualitative and 
quantitative variables were analyzed by chi-square and analysis of variance. 
 
3. RESULTS 
 
Detection of children colonized by Hp was carried out by P

13
PC-UBT at the beginning of the 

study; 254 children were screened and Hp was detected in 182 of them (71.7%), with DOB1 
values of 34.3 ± 17.8‰. These 182 children were finally randomized into the three groups 
whose characteristics are described in Table 1. No significant differences between the groups 
were observed for age, sex and DOB1 values at the time of randomization. Of the 182 
children randomized in the study, 141 completed successfully both the treatment period and 
the second P

13
PC-UBT test (total study dropout = 22.5%). As shown in Table 1, the distribution 

of the 41 deserters was not significantly different with respect to group allocation (χ P

2 
P= 2.14, 

NS). Reasons for dropout were as follows: 21 subject (51.2%) received antibiotic treatments 
during the study; 3 (7.3%) were withdrawn by their parents; 12 (29.3%) missed school for 
more than 3 consecutive days; 2 (4.9%) left school because their families moved to another 
district, and 3 (7.3%) completed the treatment but did not return for the second breath test.  
Hp eradication was successful in 66% (30/45) of the children from the Ab group, in 6.5% 
(3/46) of those from the LB group and in 12% (6/51) in those from the SbI group. The 
eradication rate was not significantly different between the groups with probiotic treatments.  
There were no significant differences between DOB values before (33.4 ± 19.3‰) and after 
treatment (32.7 ± 15.1‰) with LB (∆DOB = -0.70‰, 95%CI [-5.84 to +7.24‰]; p=0.83). In 
the group receiving SbI, DOB values after treatment (31.2 ± 17.4‰) were significantly lower 
than basal measurements (37.5 ± 18.2‰; ∆DOB = -6.31‰, 95%CI [-11.84 to -0.79‰], 
p=0.026), i.e. a decrease of about 16.8% in DOB values induced by SbI.  
 
TABLE I. CHARACTERISTICS OF THE THREE GROUPS OF CHILDREN AND RESULTS OF 
THE P

13
PC-UBT 

 

 Ab LB SbI  
N 
Sex (%M) 
Age (y) 
DOBB1 B (‰) 
  Mean ± SD 
  95%CI 

57 
45.6 
8,38 ± 1,69 
 
34.30 ± 19.24 
[5.2 – 93.4] 

63 
58.3 
8,52 ± 1,74 
 
33.80 ± 16.40 
[6.20 – 90.90] 

62 
44.3 
8,31 ± 1,46 
 
34.9 ± 18.1 
[5.30 – 38.00] 

 
NS (χ P

2
P=2.89) 

NS (Anova: F=0.24) 
 
NS (Anova: F=0.056) 

Dropout rate  12 (21.0%) 17 (27.0%) 12 (19.3%) NS (χ P

2
P=2.14)  

N 45 46 50  
DOBB2 B (‰) 
 Mean ± SD 
  95%CI 

 
8.42 ± 13.23 
[1.6 – 63.5] 

 
33.39 ± 19.3 
[0.21 – 84.3] 

 
31.2 ± 17.4 
[-0.46 – 71.4] 

 
p = 0.000  
(Anova: F=30.8) 
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Hp eradication was successful in 66% (30/45) of the children from the Ab group, in 6.5% 
(3/46) of those from the LB group and in 12% (6/51) in those from the SbI group. The 
eradication rate was not significantly different between the groups with probiotic treatments.  
 
There were no significant differences between DOB values before (33.4 ± 19.3‰) and after 
treatment (32.7 ± 15.1‰) with LB (∆DOB = -0.70‰, 95%CI [-5.84 to +7.24‰]; p=0.83). In 
the group receiving SbI, DOB values after treatment (31.2 ± 17.4‰) were significantly lower 
than basal measurements (37.5 ± 18.2‰; ∆DOB = -6.31‰, 95%CI [-11.84 to -0.79‰], 
p=0.026), i.e. a decrease of about 16.8% in DOB values induced by SbI.  
 
In the breath hydrogen breath test a total of 113 children participated. Of these, 5 resulted 
positive (breath hydrogen excretion of 20 ppm or in excess of this value) during the first hour 
of the test and 3 resulted positive after the first hour. Three children had positive results at 
baseline and afterwards. 
 
 
4. DISCUSSION 
 
Our results show that about 72% of the children evaluated in this study were positive for Hp, 
confirming the high rates of colonization observed by us in children of the low socio-
economic stratum from other areas in Santiago (10, 21). This suggests that a high prevalence 
of Hp colonization persists in population of the low socio-economic stratum, despite the 
drastic decrease in the incidence of diarrhoea and of parasitic infections observed in Chile 
during the last decades, as a result of the rapid economic growth and improved sanitary 
conditions and nutrition (3). In addition we recently observed that about 61% of Hp-positive 
children are colonized by virulent cagA-positive strains of the pathogen, in association with 
more severe forms of gastritis (22). This is of particular importance because early gastric 
colonization and strain virulence are considered as long-term promoting factors for the 
development of gastric adenocarcinoma, a condition with a high prevalence in Chile (11). 
These findings, in addition to the fact that asymptomatic children should not be treated with 
antibiotics, justify the need for exploring alternative forms of treatment capable of preventing, 
delaying and/or reducing the infection rates in the paediatric population (25, 26). The use of 
exogenous Lactobacillus strains for this purpose is supported by the fact that they are the 
predominant bacterial species in the human stomach (25, 26), where they may adhere to the 
gastric mucosa and exert protective effects locally (27, 28). In relation to Hp, some 
Lactobacillus strains (La1, LB) exert bacteriostatic or bactericidal activities in vitro against 
this pathogen or decrease its adhesion to cultured cells decrease its adhesion to cultured cells 
(12, 16, 29, 30). In animal models, specific exogenous Lactobacillus strains prevent gastric 
colonization by Hp or H. felis or eradicate them from the stomach (13, 15). 
 
In this study, we show that regular intake of SbI, interferes with Hp colonization in children. 
Sb has been shown to stimulate the mucosal immune system, to exert trophic effects on the 
intestinal mucosa and to inhibit in vitro the growth of pathogens such as E. coli, S. typhi, S. 
dysenteriae and C. albicans (31). Our results are interesting because until now there were no 
data available about the anti-Hp activity of Sb, and we demonstrate, for the first time, that 
regular ingestion of Sb is capable of eradicating Hp in 12% of the colonized children. This 
effect could be due to a direct bactericidal o bacteriostatic effect on Hp or to an effect on the 
toxins produced by Hp, as it has been observed with V. cholerae and C. difficile (32, 33). 
These results also confirm the strain-specificity of anti-Hp activity as in this and in another 
study we have observed a positive effect with Sb and La1 (10), but not with LB, L. paracasei 
ST11 (10) or Lactobacillus GG (unpublished results). LB is a heat-killed, lyophilized 



 

Lactobacillus that has been shown to interfere in vitro and in vivo with Hp (16), and to 
crease Hp eradication rates during antibiotic treatments in adults (34). However in our 

t that although the effects of SbI on the UBT results are statistically 

imila has also 

(35); interestingly this decrease, though low, was also 

n of the decrease of gastric inflammation.  

the first hour that could be considered 

ugh, but this is unlikely as it is considered one of the most 

racti sibility that in situations in which environmental sanitation improves 
m

firm these first observations; it is 
his probiotic 

in
study, we did not observe that this strain exerted any preventive effects on Hp colonization.  
It is important to point ou
significant, the decrease observed is small and may not be clinically significant. However, a 
s r amplitude in the decrease of the 13C-UBT values (5.7 ‰ of excess 13CO2) 
been observed by Sakamoto et al. in colonized adults after 8-weeks of intake of a yogurt 
containing L. gasseri (LG21) 
associated with a significant improvement of the serum ratio between pepsinogen-I and 
pepsinogen-II ratio in these subjects, as a reflectio
 
As evaluated by means of the breath hydrogen test a minority of the children tested (5 out of 
113) showed hydrogen excretion levels during 
consistent with bacterial overgrowth in the first loops of the jejunum; it could be argued that 
the test may not be sensitive eno
reliable and sensitive systems for diagnosis of carbohydrate malabsorption in clinical 
p ce. Another pos
and icrobiological contamination decreases drastically, it is easier for the organism to get 
rid of the contamination in the upper intestine than of Hp from the stomach. Unfortunately, it 
resulted impossible to obtain support for periodic follow-ups of our studies on chronic 
environmental contamination while the sanitary condition was rapidly improving. 
 
In conclusion, one of the probiotics tested in this study, Saccharomyces boulardii seems to be 
a promising tool that interferes with Hp in colonized subjects. It is necessary to carry out 
more clinical trials in colonized adults and children to con
also necessary to explore the mechanisms that explain the protective effect of t
against Hp.  
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1. INTRODUCTION 
 
Gastric colonization by Helicobacter pylori (H. pylori) and its association with gastritis and 

eptic ulcer has been strongly established in adults and children (1-4).  H. pylori has also 

 (13-17). An earlier 
udy done by our centre studied 50 children (29 male and 21 female) from a lower socio-

y cheap and without risk to patients. It is also convenient 
 use in field-based settings. Due to these reasons, it is increasingly being used to detect H. 

drolyze an orally 
dministered dose of C urea. The CO2 that is liberated, diffuses into blood and is 
ventually excreted by the lungs and can be detected in breath samples. The 13CO2 that is 

 is measured as an increase in 13CO2 enrichment as compared to the 
ormally occurring (background) 13CO2 level in breath.  In a recent study in Asia (21), the 13C 

 measurement of H.pylori ((biopsy, 
rease test, histology, serology). Using this ‘gold standard’, the sensitivity and specificity was 

o be 94.2% and 100% respectively for detection of H.pylori infection. 
he positive predictive value for the 13C urea breath test in the same study was 100%(21). 

ples. This test has been shown to correlate well 
ith the C urea breath test method (22) and is a useful method for post-treatment 

p
been implicated to cause gastric carcinomas (5-6). Many studies have suggested a supposed 
association between non-gastrointestinal tract disorders and H.pylori infection, however 
evidence is sparse and inconclusive (7-10). A recent review that looked into the evidence of 
association between H. pylori infection and non-gastrointestinal disorders has found 
inconclusive evidence of a causal relationship of this infection in coronary heart disease, 
hypertension, diabetes mellitus, thyroiditis etc. (11).   
 
H. pylori prevalence varies across populations of children and ranges from about 10% to over 
80%. Countries such as the U.S., Canada and countries in Western and Northern Europe have 
low prevalence. However, a high prevalence of H. Pylori occurs in countries such as India, 
Africa, Latin America and Eastern Europe (12). Studies on Indians using serology and 
endoscopic biopsies have shown a high prevalence of H.pylori infection
st
economic school in Bangalore (18). These children were apparently healthy and were aged 
between 6 – 16 years of age. This study showed a high prevalence of 82% for H. pylori 
infection, which confirmed the high prevalence of H.pylori in Indians that was predicted by 
earlier serological studies (13-17).   
 
The earlier studies on Indians had used serology and endoscopic biopsies to detect H. pylori, 
however, these tests are invasive and are not practical for field studies. In our earlier study 
(18) we had used the 13C urea breath test technique (19-20) to detect H.pylori. This method is 
non invasive, reliable, comparativel
to
pylori infections and is now considered to be the ‘gold standard’ for comparing other methods 
of measuring H.pylori infection. The 13C urea breath test is based on a simple principle. 
H.pylori produces large amounts of a powerful urease enzyme that can hy

13 13a
e
released in breath
n
urea breath test was validated against other methods of
u
calculated and found t
T
Therefore, the 13C urea breath test has been established as a simple, safe, and accurate test for 
detection of H. pylori. There is one other non invasive stool antigen based test that measures 
the presence of H. pylori antigen in stool sam

13w
monitoring of H. pylori infection. 
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H. pylori infection has been implicated as one of the factors that may affect growth in 
hildren. In a study on healthy Italian children (23), H.pylori infection was associated with 

in another group of children (24). In addition, a study in Scotland (25) on 
 sample of 11-year-old children indicated that those children infected with H.pylori grew 
ss than their uninfected counterparts.  Contrary to this, a random population based survey in 

ldren, showed no differences in nutritional indexes between infected and non-
fected children (26). This survey, however found an association between socio-economic 

i infection. It might be possible that H. pylori infection may 
e an indicator for poor socio-economic status and consequently along with a number of other 

e to growth deficits.   

sorption. In a group of infants in Gambia, 
ere was a significant relationship between H. pylori infection and depressed urine acid 

 months, during weaning when growth failure and malnutrition begin. 
hose infants with sustained H. pylori infection grew less well than those without and it was 

 was acquired in infancy, could be a an important factor 
ading to enteric infection in childhood followed by recurrent diarrhea, malnutrition, and 

s of age, there was no 
ssociation between H. pylori infection and malnutrition (30). Therefore, there is conflicting 

 study, in the city of Bangalore and the surrounding rural districts of Bangalore. The 
opulation of Bangalore city is 6,523,110 as compared to the Bangalore rural district which is 

households as compared 
 only 73% for rural households.   

n epidemiological basis and study the possible impact of this infection on 
rowth in children and its association with various socio-economic indexes. 

 further stratify these prevalences on the basis of age and sex groups. 

c
growth delays in older children and has also been implicated to cause constitutional delays of 
growth and puberty 
a
le
Bangladeshi chi
in
factors and prevalence of H. pylor
b
co-factors may contribut
 
H. pylori can cause malnutrition in various ways such as decreased food intake due to 
dyspepsias or due to defective digestion and ab
th
output in those aged 6
T
speculated that H. pylori infection that
le
growth failure (27, 28).  In contrast to these findings, Nicaraguan children although infected 
in early infancy, showed no associated between H. pylori infection and persistent diarrhea and 
malnutrition (29). In another study on Egyptian children under 3 year
a
evidence with regard to intestinal sequelae such as diarrhea, in children. 
 
The city of Bangalore is the capital of the state of Karnataka in India. We conducted the 
present
p
1,877,416 people (31,32). The child population (0-6 years) of the city of Bangalore is 728,615 
as compared to the Bangalore rural district, which is 213,921(33,34). Data taken from Dreze 
and Sen (35) for the state of Karnataka, shows that 45 and 42% of the urban and rural 
populations respectively are below the poverty line with an infant mortality rate of 73 per 
1000 live births.  Access to safe drinking water was 90% for urban 
to
 
Therefore there was an urgent need to quantify the prevalence of H.pylori infections in these 
populations on a
g
 
 
2. OBJECTIVES 
 
The specific objectives for this study are detailed below. 
 
Specific Objectives: 
 
2.1. 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 villages around Bangalore. 
 
2.2. To
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2.3. To assess if H. pylori infection is associated with growth deficits. 

.1.1.1. Low socio-economic schools 

children were identified. These 
hools were situated close to St. John’s Medical College and were within the Bangalore City 

 related to age of their child, family income, housing conditions, water sources, 
nitation and educational status of both parents were obtained from the parents during these 
eetings.  In addition, information on morbidity related to diarrhea and gastrointestinal 

ren in the past year was obtained from the parents. All children were 
pparently healthy and free from any illness at the time of the study. 

 total of 191 children (114 male and 77 female) between the ages of 6 – 10 years were 
 

ies of different schools catering to the middle socio-
conomic strata. Many schools refused permission to conduct this study. However, we were 

ren as parental consent was obtained in these children of the 150 
hildren that we had identified in one school. Meetings were arranged with the parents to 

ge of their child, family income, housing 
conditions, water sources, sanitation and educational status of both parents were obtained 
from the parents during these meetings. In addition, information on morbidity related to 
diarrhea and gastrointestinal disorders in the children in the past year was obtained from the 
parents. All children were apparently healthy and free from any illness at the time of the 
study. 

 
2.4. To correlate the prevalence of H. Pylori in these children with a number of socio-
economic indexes.  
 
 
3. METHODS 
 
3.1. Preliminary arrangements 
 
3.1.0. Ethical Approval 
 
Ethical approval was obtained from the Institute Ethical Review Board, St. John’s Medical 
College, to conduct this study in school children. 
 
3.1.1. Urban schools 
 
3
 
Two schools catering to the low socio-economic group 
sc
municipal limits. The local state government subsidized these schools. 
 
Necessary permissions were obtained from the principals and respective school authorities to 
conduct the study in their schools. Meetings were arranged with the parents to explain the 
details of the study and to obtain their consent for the participation of their children in this 
study. 
 
Information
sa
m
disorders in the child
a
 
A
recruited and studied from the two schools that catered to the low socio-economic status
(SES) families. 
 
3.1.1.2. Middle socio-economic schools 
 
We approached the school authorit
e
able to recruit only 23 child
c
explain the details of the study and to obtain their consent for the participation of their 
children in this study. Information related to a
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3.1.2. Rural Schools 
 
Four rural schools located in the Bangalore rural district were identified.  These schools were 
located approximately 25 – 35 kilometers from the city and were approximately 8-10 
kilometers away from each other.  These schools catered to rural children from the low socio-
economic strata.  All four schools were government run schools and children were educated 
free of cost in these schools.   
 
Necessary permissions were obtained from the headmasters or principals and respective 
school authorities to conduct the study in their schools. Meetings were arranged with the 
parents to explain the details of the study and to obtain their consent for the participation of 
their children in this study. Information related to age of their child, family income, housing 
conditions, water sources, sanitation and educational status of both parents were obtained 
from the parents during these meetings. In addition, information on morbidity related to 
diarrhea and gastrointestinal disorders in the children in the past year was obtained from the 
parents.  All children were apparently healthy and free from any illness at the time of the 
study. 
 
A total of 292 children (135 males and 157 females) between the ages of 6 – 10 years were 
recruited and studied from the four rural schools identified. 
 
Following the initial arrangements, convenient dates, both for the schools and the 
investigators were fixed and the study protocol was carried out at the respective school 
premises.  Instructions were given to the respective class teachers to inform the parents that 
their children ate their breakfast at 8 am on the day of the protocol and teachers were asked to 
ensure that the students were fasted for at least four hours after breakfast.  As the meal that 
was to be given during the study protocol was milk, a history of milk allergy was obtained 
from the parents and teachers and those children with intolerance to milk were excluded from 
the study.  
 
 
3.2. Study Protocol 
 
3.2.1. Anthropometry 
 
Anthropometric measurements were carried out on the students on the day of the experiment. 
The students were weighed in minimal clothing, using a digital scale (Soehnle-Waagen 
GmbH & Co, Murrhardt, Germany), that had a precision of 0.1 kg. All weights were 
measured twice and the mean expressed to the nearest 0.1 kg. The heights of the subjects 
were recorded without footwear, using a vertically mobile scale (Holtain, Crymych, UK) and 
expressed to the nearest centimeter. 
 
3.2.2. Medical examination 
 
A brief medical examination was carried out on each child just prior to the study protocol to 
ensure that all children were apparently healthy.  
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3.2.3. P

13
PC Urea Breath Test protocol 

 
The children were comfortably seated in their respective classrooms.   The teachers had 
ensured that the children were fasted at least four hours post breakfast.  Instructions were then 
given to the children on the method of breath collection.  Following this a baseline breath 
sample was collected in duplicate into ExetainersP

®
P(Labco Limited, Buckinghamshire, UK). 

Breath samples were collected as subjects blew into open ExetainersP

®
P(Labco Limited, 

Buckinghamshire, UK) with the help of a straw. The investigators immediately screwed the 
caps on and the samples were stored in a cool area until they were transported to St. John’s 
Medical College for analysis. A separate straw was used for each breath sample collection to 
avoid isotopic contamination. 
 
The students were then made to ingest a dose (50 mg) of P

13
PC Urea (99 atom % P

13
PC, Euriso-

Top, Saint Aubin Cedex, France) dissolved in 50ml of water and then were immediately 
given a meal consisting of a glass (100 ml) of milk. Following this the children were kept in a 
seated position throughout the remaining period of the experiment to maintain a steady 
production of COB2 B. Two more breath samples were collected at 30 minutes and 45 minutes 
respectively after the ingestion of the isotope.  The breath samples were then transported back 
to the Division of Nutrition, St. John’s Medical College, where they were stored in at room 
temperature, in a cool area, until they were analyzed. 
 
3.2.4. Breath sample analysis 
 
The breath samples were analyzed for the ratio of P

13
PCOB2 B/ P

12
PCOB2 B using an isotope ratio mass 

spectrometer (IRMS)(Europa Scientific, Crewe, UK). The samples were analyzed by 
continuous flow mass spectrometry, which incorporated a separation of the sample by gas 
chromatography followed by isotope ratio measurements. The enrichment of the samples was 
measured against the enrichment of a standard gas mixture that was earlier calibrated against 
PDB (Peedee Belemnite). The coefficient of variation of the system was < 0.01%  (Atom 
Percent Excess of background enrichment samples). An increase in the P

13
PCOB2B in breath was 

detected by the IRMS and expressed as the absolute difference (∆δ-value in ∃) between the 30 or 
45 minute value and the baseline value.  
 
3.3. Statistical Methods 
 
The data was summarized using Microsoft Excel 97 SR 1 and SPSS for Windows (release 10.1). 
All comparisons between tertiles based on H. pylori infection in positive children was done 
using a non parametric Kruskal-Wallis test and significance was achieved at p<0.05.  Where the 
data did not support normality, non parametric tests were used and values were represented as 
median and interquartile ranges. Differences in reported proportion of clinical symptoms 
between groups were assessed using the chi-square test.  . 
 
 
4. RESULTS 
 
4.1. Interpretation of the breath analysis data 
 
An increase in P

13
PCOB2 Boccurs in breath if H. pylori is present in the stomach. The δ values 

obtained from the isotope ratio mass spectrometer was computed as below: 
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Delta over baseline(∆δ∃) = δBt B  - δB0 B(baseline)B 

 

Where δt  was the time point of breath collection which was either 30 minutes or 45 minutes. 
The mean delta over baseline was calculated and a cut off of  Σ3.5 ∆δ∃ (delta over baseline) 
was considered positive for both 30 min and 45 min samples. 
 
4.2. Prevalence 
 
a. Urban low socio-economic group 
The total number of children studied in the urban low socio economic group was 191(114 
boys and 77 girls). The prevalence of H. pylori was 65.4% in the urban low socio-economic 
group.  In boys it was 64.9% and in girls it was 66.2 % (Figure 1, Table I).   
 
b. Urban middle socio-economic group 
The total number of children studied in the urban middle socio-economic group was only 23 
(15 boys and 8 girls).  The total prevalence of H. Pylori in this group was 26.1%.  The 
prevalence in boys was 33.3% and girls was 12.5% (Figure 1, Table I). 
 
c. Rural group 
The total number of children studied in the rural areas of Bangalore district were 292 (135 
boys and 157 girls). The total prevalence of H. Pylori in this group was 77.1%. The 
prevalence in boys was 80.7% and girls was 73.9% (Figure 1, Table I). 
 
There was a significant difference (P<0.05, chi-square test) in the total prevalence between 
urban low socio-economic and rural school children. 
 
The total number of children studied in all three groups was 506 children. The total 
prevalence of all three groups together was 70.35%.   
 
d. Age and prevalence: 
There was a significant increase (P<0.05, chi-square test) in prevalence with increasing age 
from 6 – 10 years in both urban low socio-economic and rural school children (Table II, 
Figure 2). However, it was observed that there was a decrease in the prevalence at 10 years in 
both groups. This decrease may have been due to low numbers in these groups. 
 
4.3. Association with growth deficits 
 
a. Z Scores 
The Z scores, height-for-age (HAZ) and weight-for-age (WAZ) was computed for each child 
using the National Center for Health Statistics (NCHS) reference data.  This was computed 
using software developed by the Centre for Disease Control (CDC), U.S.A.  
 
b. Z scores and severity of infection 
The Z scores (HAZ and WAZ) was compared with severity of infection (mean delta over 
baseline values).  This analysis using a non parametric Kruskal-Wallis test revealed a 
significant difference (p<0.05) with increasing severity and HAZ in the combined group (urban 
low socio-economic and rural H. pylori positive children). The weight-for-age Z scores also 
showed a significance (p<0.05) in the combined group when severity was compared to WAZ 
scores.  A regression analysis was done and this also showed similar results (Figure 3, 4, Table 
III, IV). 
 



 

4.4. Association of H. pylori infection with socio-economic indexes 

here was no association of severity of infection with total family income, although the rural 

data (
There erity of infection with total members per room (Table VI). 

(Table

 
5. CO

5.1. P

The pr ocio-economic and rural school children was 

socio-

more c s group. 
onomic and rural 

childr nomic and 
 c

 

 

Severi
in the urban low socio-economic group. 

5.3. A

There otal family income and there was no 

More 
parameters with H. pylori infection. 

 
T
group indicated significance, this significance could have resulted due to the narrow spread of 

Table V). 
 was also no association of sev

There was also no difference in the reporting of symptoms as severity of infection increased 
 VII). 

 

NCLUSIONS 
 

revalence 
 

evalence of H. pylori infection in urban low s
high.  The prevalence was significantly higher in the rural children as compared to the urban low 

economic children.   
Low prevalence was found in the small group of middle socio-economic children, however, 

hildren need to be studied from thi
Prevalence increased significantly with age, in both urban low socio-ec

en.  There was no difference in trends with age between urban low socio-eco
rural hildren. 

5.2. Association of H. pylori infection with growth deficits 

Severity of infection was associated with mild stunting (HAZ) in the entire group. 
ty of infection was also associated with mild underweight (WAZ) for the entire group and 

 
ssociation of H.pylori infection with socio-economic indexes 

 
 was no association of severity of infection with t

relation of severity of infection with total number of members per room in either group.   
analysis of this data will be performed to look for associations of other socio-economic 
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FIG. 1. Prevelance of H. Pylori infection. 
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Prevalence of H.pylori infection in low socio-economic 
school children - Urban   (Age & Gender Distribution)
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Prevalence of H.pylori infection Rural School Children 
(Age & Gender Distribution)
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FIG. 2. Prevalence of H. pylori infection – age-wise distribution. 

 
 

61 



 

 

HAZ vs Severity of HP infection in 
urban low socio-economic children
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HAZ vs Severity of HP infection 
in rural school children
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FIG. 3. Association between severity of H. pylori infection and height-for-age (HAZ) in the urban low 
socio-economic and rural children. 
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WAZ vs Severiy of HP infection in 
urban low socio-economic children
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WAZ vs Severity of HP infection in rural 
school children
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FIG. 4. Association between severity of H. pylori infection and weight-for-age (WAZ) in the urban low 
socio-economic and rural children. 
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TABLE I:  PREVALENCE OF H.PYLORI INFECTION IN APPARENTLY HEALTHY SCHOOL 
CHILDREN 
 

Type of School    PREVALENCE (%) 

Males   Females  Total 

     

 

Urban Middle Socio-  33.3   12.5   26.1 

Economic School (n= 23) 

 

Urban Low Socio-Economic 64.9   66.2   65.4  

Schools (n = 191) 

 

Rural Schools (n= 292) 80.7   73.9   77.1P

*
P       

  

 

*(χP

2
P = 7.8; df = 1; P<0.05) between urban low socio-economic and rural children. 
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TABLE II: PREVALENCE OF H. PYLORI INFECTION IN INDIAN CHILDREN – AGE-WISE 
DISTRIBUTION 
 

     PREVALENCE (%) 

Age (Yrs)  Urban L SES P

1
P    Rural schools 

  n Male   Female n Male  Female 

     n = 191    n = 292 

 

6.0-<7.0 32 56.5  60.0  70 72.4  68.3 

 

7.0-<8.0 37 72.0  66.7  50 80.0  83.3 

 

8.0-<9.0 39 66.7  63.7  54 89.7  68.0 

 

9.0-<10.0 32 80.0  75.0  80 87.2  80.5 

 

10.0-<11.0 25 47.4  66.7  38 66.7  65.0 

 

P

1
P L SES = Low socio-economic school 
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TABLE III. HEIGHT-FOR-AGE (Z SCORES) OF CHILDREN BY SEVERITY OF 
HELICOBACTER PYLORI INFECTION 
 
Severity of HP 
infection 

 

Lowest tertile 
<15.08 

mean δt-δt0 
 

Mid- tertile 
15.08 – 24.39 
mean δt-δt0 

 

Highest tertile 

>24.39 
mean δt-δt0 

 

 P value 

 

Entire group 

(n = 350) 

 

 

-1.51 

-2.11,-0.86 

 

n = 116 

 

-1.72 

-2.30,-0.94 

 

n = 118 

 

-1.87 

-2.47,-1.21 

 

n = 116 

 

 
 

0.02 

 

Urban 

(n  = 125) 

 

 

-1.23 

-1.73,-0.37 

 

n = 51 

 

-1.29 

-1.81,-0.33 

 

n = 35 

 

-1.41 

-2.10,-0,89 

 

n = 39 

 

 
 

0.17 

 
Rural 

(n = 225) 

 

 

-1.79 

-2.42,-1.40 

 

n = 65 

 

-1.96 

-2.57,-1.15 

 

n = 83 

 

-2.07 

-2.64,-1.54 

 

n = 77 

 

 
 

0.19 

 
Values are Median (Interquartile range) 
Comparison between tertiles by the Kruskal Wallis Non-parametric test. 
Significant if p<0.05  
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TABLE IV. WEIGHT-FOR-AGE (Z SCORES) OF CHILDREN BY SEVERITY OF 
HELICOBACTER PYLORI INFECTION 
 
Severity of HP 
infection 

 

Lowest tertile 
<15.08 

mean δt-δt0 
 

Mid- tertile 
15.08 – 24.39 
mean δt-δt0 

 

Highest tertile 

>24.39 
mean δt-δt0 

 

 P value 

 

Entire group 

(n = 350) 

 

 

-1.75 

-2.22,-1.13 

n = 116 

 

-1.75 

-2.21,-1.24 

n = 118 

 

-1.95 

-2.38,-1.51 

n = 116 

 

 
 

0.05 

 

Urban 

(n  = 125) 

 

 

-1.33 

-1.88,-0.78 

n = 51 

 

-1.55 

-1.89,-0.99 

n = 35 

 

-1.78 

-2.06,-1.46 

n = 39 

 

 
 

0.03 

 
Rural 

(n = 225) 

 

 

-1.97 

-2.40,-1.54 

n = 65 

 

-1.91 

-2.31,-1.41 

n = 83 

 

-1.99 

-2.51,-1.54 

n = 77 

 

 
 

0.40 

 
Values are Median (Interquartile range) 
Comparison between tertiles by the Kruskal Wallis Non-parametric test. 
Significant if p<0.05  
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TABLE V. TOTAL FAMILY INCOME (INDIAN RUPEES) BY SEVERITY OF HELICOBACTER 
PYLORI INFECTION 
 
Severity of HP 
infection 

 

Lowest tertile 
<15.08 

mean δt-δt0 
 

Mid- tertile 
15.08 – 24.39 
mean δt-δt0 

 

Highest tertile 

>24.39 
mean δt-δt0 

 

 P value 

 

Entire group 

(n = 350) 

 

 

16000 

12000, 20000 

n = 116 

 

16500 

14000,19000 

n = 118 

 

16100 

12500,19000 

n = 116 

 

 
 

0.80 

 

Urban 

(n  = 125) 

 

 

19000 

14500, 23000 

n = 51 

 

17000 

12000, 23000 

n = 35 

 

17,000 

12000, 19500 

n = 39 

 

 
 

0.11 

 
Rural 

(n = 225) 

 

 

15000 

12000, 17250 

n = 65 

 

16500 

14000, 18000 

n = 83 

 

16000 

13000, 18000 

n = 77 

 

 
 

0.02 

 
Values are Median (Interquartile range) 
Comparison between tertiles by the Kruskal Wallis Non-parametric test. 
Significant if p<0.05  
 



 

69 

TABLE VI. NUMBER OF FAMILY MEMBERS PER ROOM BY SEVERITY OF 
HELICOBACTER PYLORI INFECTION 
 
Severity of HP 
infection 

 

Lowest tertile 
<15.08 

mean δt-δt0 
 

Mid- tertile 
15.08 – 24.39 
mean δt-δt0 

 

Highest tertile 

>24.39 
mean δt-δt0 

 

 P value 

 

Entire group 

(n = 350) 

 

 

2.7 

2.0, 4.0 

n = 116 

 

2.5 

2.0, 3.0 

n = 118 

 

2.5 

2.0, 3.3 

n = 116 

 

 
 

0.14 

 

Urban 

(n  = 125) 

 

 

3.0 

2.0, 5.0 

n = 51 

 

2.5 

2.0, 4.0 

n = 35 

 

3.0 

2.0, 5.0 

n = 39 

 

 
 

0.51 

 
Rural 

(n = 225) 

 

 

2.5 

2.0, 3.5 

n = 65 

 

2.5 

2.0, 3.0 

n = 83 

 

2.5 

2.0, 3.0 

n = 77 

 

 
 

0.70 

 
Values are Median (Interquartile range) 
Comparison between tertiles by the Kruskal Wallis Non-parametric test. 
Significant if p<0.05  
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TABLE VII. SYMPTOMS REPORTED (OVER THE LAST 1 YEAR) BY SEVERITY OF 
HELICOBACTER PYLORI INFECTION – ENTIRE GROUP OF POSITIVE CHILDREN 
 
Severity of HP 
infection 

 

Lowest tertile 
<15.08 

mean δt-δt0 
n = 116 

Mid- tertile 
15.08 – 24.39 
mean δt-δt0 

n = 118 

Highest tertile 

>24.39 
mean δt-δt0 

n = 116 

 P value 

 
Diarrhea 
 

 
47.41 

 
34.74 

 
38.79 

  
 NSP

*
P
 

 
Stomach pain 
 

 
39.65 

 
38.98 

 
37.06 

 
NS 

 
Nausea 
 

 
21.55 

 
34.74 

 
31.03 

 
NS 

 
Vomiting 
 

 
14.66 

 
16.10 

 
18.97 

 
NS 

 
Loss of Appetite 
 

 
31.03 

 
34.74 

 
31.03 

 
NS 

 
Values are  % 
Comparison between tertiles by the chi-square test. 
Significant if p<0.05  
* NS = Not significant 
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(PUBLIC HEALTH AND NUTRITION EXTENSION SPECIALIST), SALIMAR (PUBLIC 
HEALTH NUTRITIONIST), Y. WIDODO (PUBLIC HEALTH NUTRITIONIST), IIS HALIMAH 
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YUHAJAH 

 
Nutrition Research and Development Center, Bogor, Indonesia 

 
Abstract 
 
The occurance of weight loss and malnutrition are more common among children having frequently 
diarrhea. Among many causal factors of diarrhea, Helicobacter pylori (H. pylori) infection plays an 
important role. The study consisted of two phases, Phase I and Phase II. 
Phase I: A crossectional study of H. pylori infection was carried out in 275 children aged 6 – 36 
months from low SES in rural and suburb areas in Bogor, West Java – Indonesia. H. Pylori 
infection was determined by using P

13
PC urea breath test, and nutritional status analyzed by z-scores. 

The study revealed that a strong  (χ P

2
P= 30.9; df=4; p<0.01) association was observed between the 

ages of children with the prevalence of H. pylori infection. The younger the child the higher was the 
prevalence of H. pylori infection. A similar trend but less stronger (c2=8.1; df=3; p<0.05) was 
observed between mother’s education with the prevalence of H. pylori infection. The higher the 
level of mother’s education the lower was the percentage of H. pylori infection. Although there was 
a trend toward positive association, but the analysis yielded no significant association was found 
between diarrhea and H. pylori infection. A similar result of analysis was also shown between 
anemia status and H. pylori infection. Of particular interest is that the percentage of breastfed 
children with positive H. pylori infection is significantly (P<0.05) higher than those who were 
weaned. Stunting, a deficit of length-for-age is the only one among the three indicators of 
malnutrition (underweight, wasting, stunting) is significantly (P<0.05) associated with H. pylori 
infection, although the other two of indicators following the same pattern. These findings 
demonstrate that H. Pylori infection has an effect on malabsorption leading to a negative impact on 
the ability of children to thrive. 
Phase II: A total of 83 children aged 6 – 36 months with the third degree of undernourished who 
were outpatients at the Nutrition Clinic in Bogor served as subjects for the longitudinal study. 
Fourty two of the subjects (50.6%) with positive (Group P) and 41 subjects (49.4%) with negative 
H.Pylori infection (Group NP) received the same nutrition intervention consisted of medical care, 
250 g of skimmed milk, and guidance concerning appropriate feeding and care of the children every 
time they visited clinic, for the duration of 6 months. The study revealed that after intervention, a 
positive change was observed in percentage of anemia in Group P, and more remarkable in Group 
NP. However, none of the changes was significantly improved either in Group P or in Group NP. A 
more remarkable change was observed on children with diarrhea. The percentage of children 
suffering from diarrhea was significantly (P < 0.05) reduced in Group P, while in Group NP the 
changes was not clearly demonstrated. The nutrition intervention also demonstrated a very strong 
effect on the incidence of H. pylori infection. At the beginning, 100% of children in Group P with 
positive H. pylori infection; after intervention the percentage was dropped up to 71%, or in another 
word 29% of children was cured. While in Group NP, 100% children with negative H. pylori 
infection at before intervention still remained the same in after intervention. There was no new 
cases infected with H. pylori was observed either in Group P or in Group NP.  The habits of 
drinking skimmed milk twice daily applied in this intervention appeared to have a strong effect in 
curing the children with H. pylori infection, and showed a significant advantage of preventing 
children from H. pylori infection. The prospect of using skimmed milk in the nutrition intervention 
to reduce severe malnutrition in Indonesia is very encouraging. 
Key words: H. Pylori infection, nutritional status, and nutrition intervention. 



 

1. INTRODUCTION 

ting 
omen. The lowering economic power and resources have deteriorated many aspects on 
eople life. The diversity of diet has been reduced with a decreased consumption of 

ilk, meat, fish and eggs. These are replaced with staple foods, in 
hich cheaper rice substitutes, like cassava, sweet potatoes and others that plays a larger 

he above change of the quality of the diet has direct consequences for the nutritional 

mon 
ausal factor of under nutrition (3). In the developing world, overcrowded lying condition 

ased on the above views, the study was carried out at the Nutrition Research and 

lnutrition). 

children suffering from severe PEM, aged 6 to 36 months. 

 
The economic crisis that began in mid-1997 (until now) has and adverse impact on the 
people welfare including the health and nutrition of children and pregnant/lacta
w
p
expensive foods like m
w
role.  The quality as well as the quantity of the diet has been sharply reduced. 
 
T
status of the community. The prevalence rate of undernourished children (Weight-for-
Age <-2 Z-scores) based on the latest survey carried out by National Bureau of Statistics 
was 33.4%, and the severe malnutrition (Weight-for-Age <-3 Z-scores) increased from 
1.2% in 1997 to 6.9% in 2001 (1)(2). 
 
Besides poor diet as mentioned above, H. pylori infection is likely to be another com
c
(close person to person contact and bed sharing), poor sanitation and socio-economic 
conditions, can be important factors of the transmission of H. pylori and other pathogens.  
High infection rates of H. pylori among newborn and young children in developing 
nations appear to be a major cause for diarrhea and chronic under-nutrition with failure to 
thrive (4)(5).  Relationship of the magnitude of the prevalence of H. pylori infection with 
diarrhea incidence and malnutrition will be very useful to be investigated, and 
furthermore, experience and information gathered from this study will help to determine 
the practically and likely effectiveness in preventing or treating malnutrition and growth 
faltering in this country. 
 
B
Development Center, Bogor-Indonesia, has the general aim to confirm that malnutrition 
(protein energy malnutrition and anemia) has high rates of H. pylori infection regarding 
the severity of the deficiencies. 
 
 
2. OBJECTIVES 
 
2.1. General objective: 
 
To investigate the relationship between H. pylori infection with diarrhea, anemia and 
various nutritional status; and to examine the magnitude of H. pylori infection at different 
stages of recovery of severe PEM (Protein Energy Ma
 
2.2. Specific objectives: 
 

1. To assess the association between H. pylori infection with diarrhea, anemia, and 
various nutritional status. 

2. To assess the H. pylori infection at before and after nutrition intervention on 
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3. BENEFITS 
 
The findings of this study will help to determine priorities for allocation of resources, and 

. METHODOLOGY 

mber to April and dry season from May to October, but in Bogor rain is 
lmost happened in the whole year with less frequent during the dry seasons. Bogor is a 

cio-economic status (SES) had been recruited from August 2001 until February 
002.  They were recruited from 15 Posyandus (Post Integrated Health Services) and 5 

t was used to identify 
ose young children that met the age criteria. This information was available at the 

ine) and 30 and 45 minutes 
fter tracer application the expired air sample was taken. The basal breath sample was 

to promote the survival of children at nutrition risk through appropriate intervention. 
 
 
4
 
4.1. To assess the association between H. pylori infection with Diarrhea, Anemia and 
various nutritional status 
 
The study was carried out in municipality and district of Bogor, 60 kilometers from south 
of Jakarta, capital of Indonesia.  Bogor is located about 150 – 1000 m above sea level and 
the temperature about 25 to 30 degrees centigrade. Although officially the rainy season 
last from Nove
a
city heaviest rain in the country, and the mean numbers of total days of rain is 165. 
 
The population density in the study areas is 910 per kilometer square, the infant mortality 
rate per 1000 live birth is 82.5, low birth weights is 14% and 70% of deliveries assisted 
by traditional birth attendants  (TBA). Life expectancy at birth in these areas is 55.7 years 
for male and 59.2 years for female. A total of 275 children, aged 6 to 36 months, from 
low so
2
Puskesmas (Community Health Center) in the district of Bogor (about two hours drive 
from the capital-Jakarta), West Java, Indonesia. The birth date lis
th
Posyandu in each community and can be obtained from ”kaders” (village volunteers) 
 
All subjects were examined for the magnitude of the prevalence of H. pylori infection 
using the 13C-urea breath test following the technique adopted by the International 
Atomic Energy Agency (IAEA), Vienna-Austria (7). After a fasting period of 3 hours or 
more, 50 mg 13C-urea was administered with 30 ml skimmed milk, and then another 30 
ml skimmed milk was used to rinse the mouth. Before (basel
a
taken in duplicate while other test samples were taken in single. The sample was taken 
using a nasal cannula, and slowly with drawn with a 50 ml syringe. The sample was 
pushed into the exetainer tube and cap immediately. Kept it in a fridge between 4 and 8 
centigrade, and then analyzed using mass spectrometer at Saint John’s Medical College in 
Bangalore, India. An increase of 3.5 or more delta over baseline after 30 and 35 minutes 
of 13C-urea administration was taken as positive test. 
 
Anthropometrics measurements were performed by the study team (who have 
experienced more than 5 years) using standard anthropometrics procedure (7). Length 
was measured with a portable measuring board designed by the Nutrition Research and 
Development Center in Bogor, calibrated for an error of 0.1 cm.  The weight of the naked 
child was measured with a Baby Scale (Misaki Inc. Japan) with an accuracy of 0.1 kg.  
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Arm circumference was measured to the nearest 0.1 cm using a fiberglass tape placed 
gently, but firmly around the middle of the left upper arm hanging freely. 
 
Hematology analysis was performed on hemoglobin (Hb) and hematocrit (Ht). The blood 

as taken from each child via finger brickt. Hemoglobin was determined by 

esearch and Development Center, Ministry of Health is 
cated in the center of the city of Bogor.  Besides conducting researches the center also 

cs, such as rehabilitation of severe malnourished children at the 
utrition Clinic. The out-patient children at the clinic are mostly referred from 

eight-for-age 
elow –3 Z scores of NCHS reference. The nutrition intervention was carried out at the 

own expenses at the 

w
cyanmethemoglobin procedure, and hematocrit by micro centrifuge method (7).   
 
Socio-economic characteristics of the families were indicated by income, education and 
occupation were obtained through interviewing the mothers at Posyandu. The morbidity 
pattern particularly diarrhea infection were also recorded. Each individual was asked 
about the presence or absence of diarrhea during the past 14 days, and whether the 
diarrhea was of recent origin. If the person was having diarrhea, the respondent was asked 
about the present or absent of symptoms, and when the diarrhea was started. The duration 
of diarrhea was recorded in days, and the severity of the diarrhea by asking if she/he hand 
stayed in bed. 
 
Socio-economic, diarrhea, and anthropometrics data were collected by three nutritionists, 
who were experienced in collecting similar data in the fields, and had been trained for the 
purposes of this study. The nutritionists (experience above 5 years) carried out joint 
reliability exercises in the field before the start of data collection to ensure adequate 
precision and accuracy of measurements. During data collection, the supervision was 
made by the principal investigator to maintain the consistency in accuracy of the obtained 
data. 
 
4.2. To examine the magnitude of H. pylori infection at before and after nutrition 
intervention in children suffering from severe undernourished 
 
The campus of the Nutrition R
lo
provides services for publi
N
community health centers Puskesmas surrounding Bogor. At the clinic the children 
receive simple treatment for illness and the mothers receive nutrition education 
particularly on feeding and caring for children appropriately. 
 
Eighty-three children from third degree malnutrition aged 6 to 36 months, who were 
outpatients at the Nutrition Clinic of the Nutrition Research and Development Center in 
Bogor were served as subjects for the study. They were recruited from November 2000 
until June 2001. The children chosen in this study met the criteria of w
b
Nutrition Clinic. The mothers and their children were asked to visit the clinic at least 12 
times during the course of the study; weekly during the first week, be weekly from the 
second to fourth months, and monthly during the fifth and the sixth months.  At the clinic, 
a pediatrician gave medical care to the subject, and 250 g of skimmed milk was given to 
each child at every time the child visited the clinic. While the child is being treated, the 
mothers were given nutrition guidance by nutritionist concerning appropriate feeding and 
care of their children, and they were encouraged to give them skimmed milk. The 
mothers were also encouraged to purchase skimmed milk by their 
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local marked for their children. Before additional nutrition counseling was given at 
ubsequent visits, the mothers were asked about their experiences in feeding their 

nd nutritional practice at home, including child feeding, child-care, 
anitation, and food hygiene were observed. The health of children, particularly diarrhea 

and severity) were also recorded by nutritionist. The 
nthropometrics measurement (weight, length, and arm circumference), the blood drawn 

ri infection have been described at the previous 
ection (section A). The recruitment of 83 severe malnourished children were taken for 6 

t 15 to 18 children every month, accordingly, before intervention data 
ollection was obtained in June 2001 until December 2001, and after data collection was 

 period. 
he children who visited the clinic at the first time during the period of March until 
eptember 2002 were included in the control group. The data of hematology, diarrhea, 

fection were obtained at the first visit. Out of 70 
hildren in the control group, 58.6% (N = 41) of severe underweight (W/A < -3 Z score 

ut of 83 children receiving nutrition intervention, 50.6% (N = 42) with H. pylori 

ared in the statistical analysis: (1) H. pylori positive group (Group P) 
= 42) were those receiving nutrition intervention: (2) H. pylori negative or Non Pylori 

 (N= 41) were those receiving nutrition intervention; (3) control 
roup (Group C), those (N = 70) who were measured at the first visit to the clinic at the 

ere made by the analysis of chi-square. An analysis of variance (ANOVA) 
odel was used for all between group comparisons before treatment and after treatment. 

s
children at home, including the children’s reactions to the foods, and about any signs of 
improvement in their conditions (8). 
 
At the first visit to the clinic, each mother was interviewed on socio-economic, dietary 
information a
s
(frequency, duration 
a
for hematological measurement (Hb and Ht), and morbidities were performed at every 
visit to the clinic. While the examination of the magnitude of the H. pylori infection was 
performed at the first visit to the clinic, and at 6 months (at the time of the intervention is 
finished). The techniques of measuring anthropometrics, hematology determination, 
morbidities, and examination of H. pylo
s
months, or abou
c
in January 2002 until July 2002. The undernourished children in Control Group were 
from the new cases of outpatient clinic, recruited at the end of the intervention
T
S
anthropometrics, and H. pylori in
c
of NCHS), and 41.4% (N = 29) of moderate underweight (W/A between <= -2 and >= -3 
Z score of NCHS). They would reflect the expected nutritional status of the control group 
after 6 months of intervention. These subjects were from the same villages with the 
subjects in the treatment group. 
 
4.2.1. Statistical analysis 
 
O
positive and 49.4% (N = 41) with H. pylori negative. Therefore, there were 3 groups of 
children were comp
(N
(NP) group (Group NP)
g
period of the end of the intervention. The purpose of the analysis of these 3 groups was to 
establish the biological effectiveness of the nutrition intervention regiment.  
 
The statistical analysis were performed with SPSS windows software and include means, 
SDs, and association among variables related. Between nutritional status groups 
comparison w
m
The use of the initial values at before intervention as a covariant for the analysis, assumes 
that the potential effects for those extraneous variables, which may account for the 
difference at before intervention are controlled for. Thus, the difference of the increments 
observed, should reflect the sole effect of the nutrition intervention. 
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4.2.2. Sending samples to Bangalore, India 
 
Due to the unavailability of Mass-Spectrometer for this purpose in our Institute, it was 
greed, that the samples were sent to Saint John’s Medical College, Dept. of Physiology, 

.2.3. Ethical Reviews 

or rehabilitation of children with severe malnutrition, 
nd for benefit of the people in general. 

.1. The association between H. pylori infection with diarrhea anemia and various 

actory labors, etc. The remainders were small 
ntrepreneurs and tradesmen (food vendors, small shops), farmers, private enterprises 

els of education of the fathers 
ere generally higher than the mothers. The highest proportion of the women education 

was 6-8 years of schooling (completed primary school) and for their husbands also 
between 6-8 years of schooling (completed primary school). At the lowest level, no 

a
Division of Nutrition in Bangalore, India for being analyzed. The total will be 400 
subjects, or about 25-30 sample (100-120 tubes) are sent to Bangalore every month by 
express mail. 
 
4
 
The study was reviewed by the Ethical Committee of the Ministry of Health, and the 
subject studied receive the inform consent. Personal information collected was kept 
confidential. The findings were used for scientific purposes and to support nutrition 
program development particularly f
a
 
4.2.4. Duration 
 
The study will be carried out by the Nutrition Research and Development Center, Bogor-
Indonesia for two years duration, starting from July 1, 2001 until June 30, 2002. 
 
 
5. RESULTS AND DISCUSSION 
 
In this section we report: First, the association between H.pylori (HP) infection with 
diarrhea, anemi, and various nutritional status; Second, the magnitude of HP infection at 
before and after nutrition intervention among children suffering from severe malnutrition. 
Within each of the two sub-sections, we report data on general characteristics of the 
families i.e. education background of parents and jobs, and characteristics of the child 
include age, sex, birth order, and nutritional status. Also we reports data on HP infection, 
anthropometrics, hematology and diarrhea 
 
5
nutritional status 
 
5.1.1. General Aspects 
 
The samples studied were generally from low socio economic status (SES). The main 
father’s jobs are illustrated in Table 1. The highest percentage was labors (49.6%) such as 
unskilled workers, civil workers, f
e
employee, government employee (mostly), drivers, tailors, and small number (2.2%) 
unemployed. 
 
Table 2 illustrated the education of the parents. The lev
w
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schooling or equivalent to illiterate 1.5% for women, and 0.4% for their husbands, 
respectively. The proportion of the women who did not complete primary school was 
29.1% and their husbands were 16.4% 
 
The proportion of the women who had 9 to 14 years schooling or equivalent to Junior and 
Senior High School were 17.8% and for their husbands were 34.9% or about double than 
women. The percentages of the women completed college education 0.0% and their 
husbands were 1.5%. The women had less education than their husbands. 
 
This population had similar characteristics in term of education level with women who 
generally visit Puskesmas (Community Health Center) and Posyandu (Post Integrated 
Services) in Indonesia. Low occupation and income levels are correlated with limited 
education, implying that a significant number of households in this study group had 
limited financial resources as well. 
 
The proportions of children according to birth order are described in Table 3. Out of 275 
children studied, 33.1% children were with first birth order. The second birth order was 
28.4%, the third birth order was 12.0% and the fourth birth order was 13.1%. The fifth 
birth order and thereafter were less than 5.0%, respectively. It is very interesting to note 
that the proportion of children with birth order equal or more than 4 were 28.2%; it is 
likely that many women in this community were not participating in the family planning 
program. In Indonesia, the government recommended to have 3 children or less, but 
currently the government advised to have only two children or less for each family. 
 
Table 4 shows the percentage of children who were remained breastfed, and weaned. The 
total children who remained breastfed were 72.7% (N=200), and the largest proportion 
was at the age between 6 to 23 months (81.0% of the total breastfed children). The total 
children were weaned was 27.3% (N=75), and the largest proportion was at the age equal 
and above 24 months (73.3%) of the total weaned children. This suggests that most of the 
children had weaned above two years of age. The number of children who were weaned 
at age 6 –11 month was 4.1%, 12 – 17 months was 12.7%, and 18 – 23 months was 
14.3%. When the child grew older, the number of weaned children was decreased.  
 
The clinical data are shown in Table 5. The most prevalent infections among children 
were upper respiratory (47.8%), while gastrointestinal infection (mostly diarrhea) alone 
and in combination with lower respiratory infection was 4.0% and 3.6%, respectively.  
The most frequently occurring upper respiratory illnesses were rhinitis, pharingitis, and 
tonsillitis, and the most frequent gastro-intestinal illnesses are diarrhea and gastro-
enteritis.  Nearly 70.0% of the children suffered from one or more of these diseases, and 
only 32.7% were apparently healthy. 
 
Figure 1 shows high prevalence (above 40%) of H. pylori infection, anemia, underweight 
and stunted children.  The prevalence of positive H. pylori infection was 46.9%, anemia 
was 43.3%, underweight was 50.5%, and stunted was 44.7%, while children with 
diarrhea was only 9.8% and wasted was 14.5%. 
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5.1.2. The Association Between H. pylori Infection with Various Aspects and Nutritional 
Status. 
 
Several variables were examined for any relationships to parent’s education, age groups 
of children, and birth order. Child’s variables look at various nutritional status 
(underweight, wasting and stunting), anemia, diarrhea and H. pylori infection. 
 
Figure 2 shows that there was a strong association (χP

2
P=8.1; df=3; p<0.05) between the 

mother’s education and the prevalence of stunting. The higher the level of mother’s 
education the lower was the percentage of stunted children. A similar trend but less 
stronger (χP

2
P=6.8; df=3; p<0.10) was also observed between the mother’s education and 

the prevalence of anemia. There was no relationship was observed between mother’s 
education with the prevalence of wasting. An association but less strong (χ P

2
P=6.7; df=3; 

p<0.10) was observed between mother’s education with the prevalence of H. pylori 
infection. 
 
Figure 3 illustrates the increased of the prevalence of underweight and stunted, the 
relatively decreased of anemia and the prevalence of H. pylori infection, and highly 
fluctuated of wasted as the children grew older. The association between age of the 
children and stunted was very strong (χ P

2
P=13.9; df=4; p<0.01). The percentage of stunted 

children was getting higher when the child getting older. A similar trend but less stronger 
(χ P

2
P=12.2; df=4;p<0.05) was also observed between the age of children and the proportion 

of underweight children. The opposite trend was demonstrated that the prevalence of 
anemia was getting lower when the children getting older (χP

2
P=9.8; df=4; p<0.05). A 

similar trend with very strong association (χP

2
P= 30.9; df=4; p<0.01) was found between the 

ages of children with the prevalence of H. pylori infection. There was a trend of 
decreasing the percentage of H. pylori infection when the child getting older. There was a 
high rate of H. pylori infection among the younger children. As shown in Figure 3, the 
highest rate of H. pylori infection was found in 6 – 11 months age group (77.8%), 
following by 12 – 17 months group (52.7%). The rates of H. pylori infection in the older 
age groups were less than 40.0%. 
 
Figure 4 shows highly fluctuated nutritional variables, diarrhea and H. pylori infection 
against birth order.  There is no a consistency relationship pattern between birth order and 
each of the variables.  None of the relationship was statistically significant.  
 
As expected, there is a trend that children with positive H. pylori infection had higher 
rates of diarrhea, anemia, wasted, and stunted children as demonstrated in Figure 5. On 
the other hand, the rate of underweight was higher in children with negative H. pylori 
infection. There is no clear explanation about the association between underweight and 
negative H.pylori infection, however, these findings indicate that H. pylori infection most 
likely effect the nutritional status of the children in chronis or long term process. 
 
The association between diarrhea and H. pylori infection is described in Table 6. As 
evidence by the data in Table 6, there was a trend toward positive association between the 
two variables, but the analysis yielded no significant association between H. pylori 
infection and diarrhea incidence. A similar result of analysis is also shown between H. 
pylori infection and the prevalence of anemia. . It is surprising that the percentage of 
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children with H. pylori infection was significantly (P < 0.05) higher in breastfed than 
non-breastfed (weaned) children. The mechanism by which breastfeeding and the H. 
pylori infection are associated was not clear. A possible explanation probably that the 
breastfed children were generally younger than those of children who were weaned, and 
the younger children were likely at higher risk of having H. pylori infection. Another 
possible reason might be differences in feeding practices in home, which could be related 
to personal hygiene and environmental sanitation. The children although still in 
breastfeeding but also receiving other foods, similar to other children who have already 
weaned.  
 
Table 7 describes the association between various nutritional status and H. pylori 
infection. Anthropometrics dimensions reconverted to Z scores using the U.S. National 
Center for Health Statistics (NCHS) reference. Stunting, a deficit in height for age, 
among the 3 indicators of malnutrition (underweight, wasting, and stunting) as shown in 
Table 7 was significant (p<0.05) associated with H. pylori infection. A total of 53.7 % 
(N=66) subjects who fell below –2 standard deviation in length-for-age were having 
positive H. pylori infection. On the other hand, only 41.4 %  (N=63) of those who were 
above - 2 standard deviations in length-for-age were having positive H. pylori infection. 
 
Although the proportion of wasted children with positive H. pylori infection was also 
high (60.0%) but the association between the two variables was not significant. This is 
due to high percentage of wasted with negative H. pylori infection (40.0%). Therefore, 
neither the deficit of weight for age nor the deficit of weight for height was significantly 
associated with H. pylori infection. In this nutritionally-at-risk population, length-for-age 
was the only significant (χ P

2
P=4.1; df=1; p<0.05) associated with H. pylori infection.  

 
5.2. Magnitude of H. pylori infection at before and after nutrition intervention 
among children suffering from severe malnutrition 
 
5.2.1. Magnitude of H. pylori Infection in Severe Malnourished Children 
 
Ninety-eight children with weight for age below –3 SD of the NCHS standards were 
identified, as severe malnourished children were included in this longitudinal study. 
These children were referred and served as subjects for the study at the Nutrition Clinic 
of the Nutrition Research and Development Center in Bogor, West Java – Indonesia. The 
mothers and their children were asked to visit the Clinic 12 times during the course of the 
study.  Before and after nutrition intervention (6 months) data (anthropometrics, H. 
pylori, hematology, and morbidity) were then collected. 
 
Fifteen children were then dropped out due to some reasons: (1) 3 children lived far away 
or 3 to 4 hours by public transportation to the Clinic, therefore they could not afford to 
visit the clinic regularly; (2) mothers of 3 children had new babies, therefore they could 
not bring along the children; (3) families of 5 children moved to the new address (out side 
Bogor areas); (4) parents of 3 children refused to participate in the study because of 
transport are expensive, had no strong motivation to visit the clinic regularly, they 
considered the children were not ill and not necessary to visit the clinic regularly; and (4) 
1 child was dead. 
 



 

As shown in Table 8, the highest percentage of father’s jobs (48.2%) was labors (shoe’s 
factory workers and agricultural-labors), following by small entrepreneurs and food 
vendors (14.5%), drivers and ojeks (motorcycle public transportation) was 10.8%, and 
farmers was 9.6%. The remainders such as government employee (low levels), private 
enterprises employee and tailors were equal or less than 6.0%, respectively. A very small 
numbers of fathers (3.2%) were unemployed. 
 
Table 9 shows the education levels of parents. The highest proportion of the mothers 
ompleted Primary School was 39.8% for mothers and 33.7% for fathers, while the 

rcentage of weaned children were in the youngest age group (6 – 11 months). 
he most common reasons the child was weaned early because the mother gets pregnant, 

 
evere malnutrition. 

n (tonsillitis, 
nsilopharyngitis, common cold, and pharyngitis), followed by a combination of upper 

hildren studied either in Group P 
ositive pylori) or in Group NP (negative pylori) were suffered from severe 

c
mothers who were not completed the Primary School was 32.5% for mothers and also 
32.5% for fathers. The proportion of mothers who had 9 to 14 years of schooling or 
equivalent to Junior and Senior High School were 24.1%, and for fathers was 31.3%. The 
percentage of mothers completed college education was 1.2% and for fathers was 2.4%. 
The mothers had less education than the fathers. 
 
Table 10 illustrated birth order of the children studied. Out of 83 children studied, 24.1% 
children were with first birth order. The second birth order was 25.3%, the third birth 
order was 7.2%, and the fourth birth order was 10.8%. The fifth birth order and thereafter 
were less than 10.0%, respectively. It is very interesting to note that the proportion of 
children with birth order equal or more than eight were 10.9%, and this indicate that 
many women were not participating in the family planning program.  
 
Table 11 shows the proportion of children who were remained breastfed and weaned by 
age groups. There were 33 children (39.8%) who were weaned (stop breastfed), and the 
highest pe
T
breast milk was not adequate, the child refused to breastfed, the child was frequently ill, 
and taken care by the grandmother. The inadequate breast milk was likely related to the 
poor quality and quantity of food consumed by the mother due to the economic crisis. 
The availability of foods in household level was minimum and not adequate for family’s 
daily consumption, because the samples were generally from low level of socio-economy 
status and aggravated by the crisis. Of particular interest is the percentage of children at 
the age group above 24 months who were still breastfed was high (14.4%) compared to 
those who were weaned (18.4%). In the present context, perhaps breastfeeding is still 
important for the children even above 24 months old to prevent them suffering from
s
 
The number of children suffering from one or more diseases was 84.7%, or only 15.7% 
of the children were apparently healthy, as shown in Table 12. The highest proportion 
(47.0%) of children were suffering from upper respiratory infectio
to
respiratory infection and gastrointestinal infection (13.3%), and gastrointestinal alone 
(mostly diarrhea) was only 6.6%. 
 
5.2.2. Results of Nutrition Intervention 
 
At the beginning of the study, all (100.0%) of the c
(p
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undernourished (Wt/A < -3 Z score). After 6 months nutrition intervention, the 
percentage of children who remained severe undernourished was 76.2% (N = 32) in 
Group P, and 65.9% (N= 27) in Group NP as illustrated in Figure 5. The percentage of 
children who were improved in nutritional status was significantly (P < 0.05) higher in 
Group NP than those in Group P. The initial status of H. pylori infection was probably 
influenced the rate of the response to intervention. The children who were positive H 
pylori infection had a smaller advantage was observed than the children who were 
negative H. pylori infection. 
 
Table 13 shows the means weight, height, arm circumference, and hemoglobin (Hb) 
values for each of the two groups of intervention as measured at baseline and 6 months 
later, and the means of those indicators in the Control Group as measured only once at 
time of the study finished. At after intervention the mean weight in Group P increase 1.1 
kg and Group NP 1.5 kg; the mean height in Group P increased 4.5 cm and Group NP 5.3 
cm; the mean arm circumference in Group P increased 0.7 cm and Group NP 1.0 cm; the 
mean Hb in Group P decreased 0.3g/dl on the other hand in Group NP increased 0.4 g/dl. 

fter correction for the initial values by including them in the analysis of variance, the 

 changes in the percentage of children suffered from 
nemia, diarrhea and H. pylori infection. As expected, positive changes were observed in 

A
main effect of the treatment was significantly higher in the increment of weight (P <0.05) 
and length (P <0.05) in Group NP than Group P, however the Bonferroni test showed no 
significant was found in the increment of arm circumference between the two groups. The 
mean Hb values, at after intervention increased 0.4 g/dl in Group NP, on the other hand 
dropped 0.3g/dl in Group P, however, the difference of changes of Hb values in these two 
groups was not significant. As expected, the children in Group NP experienced a better 
improvement on all indicators in responding the nutrition intervention than those in 
Group P. 
 
To determine whether there is a difference between Control Group with each of the two 
experimental groups, Table 13 also provides the information. Each of the indicators 
shows no significant different was observed between Group Control with neither Group P 
nor Group NP. The initial nutritional status of the experimental groups were 100% 
suffered from severe undernourished, and after intervention became 76.2% remained the 
same and 23.8% was improved (Group P); 65.9% remained the same and 34.1% was 
improved (Group NP). The Group Control consisted of 58.6% children suffered from 
severe undernourished and 41.4% mild and moderate malnutrition. These findings 
indicated that both of experimental groups responded positively to nutrition intervention. 
 
Table 14 reports the respective
a
percentage of anemia in Group P and more remarkable in Group NP. However, none of 
the changes was significantly improved either in Group P or in Group NP.  
 
This study also demonstrated that the intervention resulted an improvement of the 
incidence of diarrhea. The percentage of children suffering from diarrhea was 
significantly (P < 0.05) reduced in Group P, while in Group NP the changes was not 
clearly demonstrated.  The initial percentage of diarrhea was probably influent the rate of 
the response to the intervention. The higher the incidence of diarrhea (Group P) the 
higher the advantage was observed after intervention. 
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There is a similar pattern in the percentage of children with positive H. pylori infection. 
At the beginning, 100% of children in Group P with positive H. pylori infection, after 
intervention the percentage was dropped up to 71.4%, or in another word 28.6% of 
children was cured. While in Group NP, 100% children with negative H. pylori infection 
at before intervention still remained the same in after intervention. There was no new 
cases infected with H. pylori was observed either in Group NP or in Group P. These 
findings indicate that the nutrition intervention yielded highly significant decreased of the 
incidence of H. pylori infection, and prevented the children from infected of H. pylori.  
 
Skimmed milk (was the basic component of the intervention) most probably play 
important role to decrease the number of children with positive and to maintain the 
children with negative H. pylori infection until 6 months duration of intervention. The 
habits of drinking skimmed milk twice daily appeared to have a strong effect in curing 
the children with H. pylori infection, and showed a significant advantage of preventing 
children from H. pylori infection. Of important is that the incidence of H. pylori infection 
dropped around one third after intervention. 
 
A recent consensus, issued by the European Helicobacter pylori Study Group and the 
Helicobacter pylori Working Groups of the European Society for Pediatric 
Gastroenterology (3), agreed that the prevalence of H. pylori infection in developing 
countries is very high and may represent a long-life condition, which makes the 
gastrointestinal tract very vulnerable to pathological bacterial invaders. It results in 
promotion of colonization of pathogens in the small intestinal tract, which come into 
competition for nutrition of the host.  Under-nourishment and failure to thrive are signs of 
this pathological condition (4) (9). In this very current study, we found that the 
prevalence of H. pylori infection in the community was 46.9% (N=129) among children 
aged 6-36 months, however, the association between H. pylori infection and diarrhea 
incidence is not very strong (not significant).  The lack of a relationship observed in this 
study is likely due to the number of samples which is not big enough, and/or because of 
the information on presence of diarrhea during the past 14 days recorded during clinical 
examination was positive only 15.6^% (N=35) of the children studied. On the other hand, 
the outpatients of the Nutrition Clinic, in the group of severe undernourished with 
positive H. pylori infection (Group P) receiving nutrition intervention yielded a 
significant (P<0.05) dropped the incidence of diarrhea. Contrary to this, the group NP 
(negative H. pylori infection) did not respond the intervention significantly. These 
findings indicate that most likely, if the sample size continued to be increased, a stronger 
relationship could be observed.  
 
Clinical nutritionists have long recognized that nutritional status is determined by disease 
as well as food consumption (11)(12). Several economist studies have analyzed the effect 
of disease on child growth (11)(13). Most of these studies have also emphasized the 
important role of the community in mitigating childhood infection. For example, it has 
been shown that the height-for-age is lower in H. pylori infected children, compared to 
infected children (14). In addition, 11% of a sample of 11 years 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 (15). It results in promotion of 
colonization of pathogens in the small intestinal tract, which come into competition for 
nutrition of the host.  Under-nourishment and failure to thrive are signs of this 
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pathological condition (3) (9). This study clearly demonstrated that stunting, a deficit of 
length for age, is significantly associated with the prevalence of H. pylori infection.  
Stunting is a consequence of chronic energy deficit, the prevalence is higher than wasting 
or underweight, and similar condition was also found in the greater Indonesian population 
(2).  In another study we found that stunting rather than wasting (low weight for length) is 
associated with delays in the acquisition of basic motor skills involved in the 
development of self-locomotion (16). The reason probably because stunting is 
symptomatic of the child growing up in a less than optimal environment over a longer 
time period, whereas wasting may reflect only the child’s more recent nutritional history.  
Therefore, studies on H. pylori infection becoming more interesting and important in the 
field of nutrition particularly the growth and development of young children. 
 
6. CONCLUSION 
 
The chief findings are as follows: 
 

1. The sample studied recruited from the community were generally from lower 
socio-economic status. The highest proportion of formal education for mothers 
and their husbands were graduated from Primary School: 51.6% for mothers, and 
45.8% for their husbands. The proportion of mothers who had 9 to 14 years of 
schooling or equivalent to Junior and Senior High School was 17.8%, and for 
fathers was 34.9% or about double than women. The percentage of mothers 
completed college education was 1.2% and for fathers was 2.4%. A similar 
pattern of parent’s education was also observed on children recruited at the 
Nutrition Clinic. The mothers had less education than the fathers. This population 
has similar characteristics with women (at national wide) who generally visit 
“Puskesmas” (community Health Center) and “Posyandu” (Integrated Healt 
Service Post) in Indonesia. 

2. The number of children (recruited in the community) suffering from one or more 
diseases was 67.3%, and only 32.7% were apparently healthy, while children 
recruited at the Nutrition Clinic was 84.7% and 15.7%, respectively. The highest 
proportion (47.0%) of children was suffering from upper respiratory infection 
(tonsillitis, tonsilo-pharyngitis, common cold, and pharyngitis), followed by a 
combination of upper respiratory infection and gastrointestinal infection and/or 
gastrointestinal alone (mostly diarrhea). 

3. The study revealed that a strong (χ P

2
P= 30.9; df=4; p<0.01) association was 

observed between the ages of children with the prevalence of H. pylori infection. 
The younger the child the higher was the prevalence of H. pylori infection. A 
similar trend but less stronger (χP

2
P=8.1; df=3; p<0.05) was observed between 

mother’s education with the prevalence of H. pylori infection. The higher the level 
of mother’s education the lower was the percentage of H. pylori infection. 
Therefore, children with the higher level of mother’s education were less likely to 
have diarrhea. However, there is no strong indication that the prevalence of H. 
pylori infection was dependent important in relation to the father’s education and 
birth order. 

4. As expected, there was a trend positive association between H. pylori infection 
with diarrhea and anemia, but the analysis yielded none of the associations was 
significant, respectively. Of particular interest, is the percentage of positive H. 



 

pylori infection in breastfed children is significantly (p<0.05) higher than weaned 
children. The most common reason is that the breastfed children were generally 
younger than those of children who were weaned, and the younger children are 
likely at higher risk of having H. pylori infection.  

5. Stunting, a deficit of length-for-age, among the three indicators of malnutrition 
(underweight, wasting and stunting) is significantly associated with H. pylori 
infection. Although the two indicators following the same pattern, however, the 
association between each of these indicators (underweight and wasting) with H. 
pylori infection was not significant, respectively. 
Nutrition intervention yielded highly significant decreased the proportion of 
severe undernourished (Wt/A < - 3 Z score of NCHS). The Group NP (negative H 
pylori infection) appeared to respond the intervention stronger (P<0.05) than 
Group P (positive H. pylori infection). The prevalence of severe undernourished 
dropped around one third in Group NP, while those in Gr

6. 

oup P dropped one 
fourth at after intervention.  The initial status of H. pylori infection most likely 
influenced the rate of response to the intervention. 

7. The nutrition intervention resulted changes in weight, length, arm circumference, 
and hemoglobin (Hb) values. The greater changes occurred in Group NP. The 
results of ANOVA test (with correction for the initial values) demonstrated that 
the improvement of weight (P < 0.05) and length (P< 0.05) was significantly 
higher in Group NP than Group P, respectively. However there is no significant 
was observed in the increment of arm circumference. A similar result was 
observed in Hb values. The difference of changes of Hb values in the two groups 
was not significant.  

8. Each of the indicators (weight, length, arm circumference, and Hb values) shows 
no significant different was observed between Group Control with neither Group 
P nor Group NP. The initial nutritional status of the experimental groups were 
100% suffered from severe undernourished, and after intervention became 76.2% 
remained the same and 23.8% was improved (Group P); and 65.9% remained the 
same and 34.1% was improved (Group NP). The Group Control consisted of 
58.6% children suffered from severe undernourished and 41.4% mild and 
moderate undernourished. These findings indicated that both of experimental 
groups responded positively to nutrition intervention. 

9. The study also revealed changes in the proportion of anemia and diarrhea. A 
positive change was observed in percentage of anemia in Group P, and more 
remarkable in Group NP. However, none of the changes was significantly 
improved either in Group P or in Group NP. A more remarkable change was 
observed on children with diarrhea. The percentage of children suffering from 
diarrhea was significantly (P < 0.05) reduced in Group P, while in Group NP the 
changes was not clearly demonstrated.  The initial percentage of diarrhea was 
probably influent the rate of the response to the intervention. The higher the 
incidence of diarrhea (Group P) the higher the advantage was observed after 
intervention.  

10. The nutrition intervention also demonstrated a very strong effect on the incidence 
of H. pylori infection. At the beginning, 100% of children in Group P with 
positive H. pylori infection; after intervention the percentage was dropped up to 
71%, or in another word 29% of children was cured. While in Group NP, 100% 
children with negative H. pylori infection at before intervention still remained the 
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med milk in the nutrition intervention to 

nutrition intervention yielded highly significant decreased of the incidence of H. 
pylori infection, and prevented the children from infected of H. pylori. 

. Skimmed milk (was the basic component of t
important role to decrease the number of children with positive and to maintain 
the children with negative H. pylori infection until 6 months duration of 
intervention. The habits of drinking skimmed milk twice daily applied in this 
intervention appeared to ha
infection, and showed a significant advantage of preventing children from H. 
pylori infection. Of important is that the incidence of H. pylori infection dropped 
around one third, and prevented the children from H. pylori infection after 
intervention. The prospect of using skim
reduce severe malnutrition in Indonesia is very encouraging. 
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TABLE I. MAIN JOB OF FATHERS 

DESCRIPTION Number 

 

1. Government employee (mostly low level) 

2. Private enterprise employee 

3. Labors (mostly shoe’s factory workers) 

4. Farmers 

5. Small entrepreneurs and tradesmen 

6. Drivers and ojek* 

7. Tailors  

8. Unemployed 

9. Missing (died or divorce) 

(n) 

4 

21 

142 

11 

54 

33 

5 

4 

1 

(%) 

1.5 

7.6 

51.6 

4.0 

19.6 

12.0 

1.8 

1.5 

0.4 

Total 275 100.0 

Note; *Ojek: motorcycle public transport. 

 

 

TABLE II.  EDUCATION OF PARENTS 

Education Mothers Fathers 

 

No schooling (illiterate) 

Elementary School uncompleted 

Elementary School graduated 

Junior High School graduated 

Senior High School graduated 

College graduated  

Missing 

(n) 

4 

80 

142 

36 

13 

0 

0 

(%) 

1.5 

29.1 

51.6 

13.1 

4.7 

0.0 

0.0 

(n) 

1 

46 

126 

56 

40 

4 

2 

(%) 

0.4 

16.7 

45.8 

20.4 

14.5 

1.5 

0.7 

Total 275 100.0 275 100.0 
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TABLE III.  NUMBER OF CHILDREN BY BIRTH ORDER 

Birth Order Number of Children 

 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

≥ 12 

(n) 

91 

78 

33 

36 

12 

10 

1 

5 

2 

4 

7 

(%) 

33.1 

28.4 

12.0 

13.1 

4.4 

3.6 

0.4 

1.8 

0.7 

1.5 

2.7 

Total 275 100.0 

 
 
TABLE IV. PROPORTION OF BREASTFED AND WEANED CHILDREN BY AGE 
 

Breast Feeding 
Age 

Breastfed Weaned 

(mos) 

6-11 

12-17 

18-23 

24-29 

≥ 30 

(n) 

47 

55 

60 

21 

17 

(%) 

95.9 

87.3 

85.7 

45.7 

36.2 

(n) 

2 

8 

10 

25 

30 

(%) 

4.1 

12.7 

14.3 

54.3 

63.8 

Total 200 72.7 75 27.3 
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TABLE V. NUMBER OF CHILDREN BY ILLNESS 
 

Illness Number of Children 

 

Upper respiratory infection (URI) (tonsillitis, tonsilo pharyngitis, 
common cold, pahryngitis) 

Lower respiratory infection (LRI) (TB and Bronchitis) 
Gastro intestinal infection (GI) 

Skin infection 

VSD/TF (Ventricular Sepal Defect Tetralosy of Fallot) 

COMBINED URI + LRI 

Combined URI + GI 

Other combination of 2 or 3 illnesses 

Apparently healthy 

(n) 

137 

7 

11 

11 

1 

2 

10 

6 

90 

(%) 

49.8 

2.5 

4.0 

4.0 

0.4 

0.7 

3.6 

2.2 

32.7 

Total 275 100.0 

 
TABLE VI.RELATIONSHIPS BETWEEN H.PYLORI INFECTIONS WITH 
BREASTFEEDING STATUS, ANEMIA STATUS, AND DIARRHEA INFECTION 
 

H pylori Infection Children’s Status N 

Positive Negative 

Breastfeeding*): 

- breastfed  

- weaned 

Anemia status: 

- Anemia 

- Non anemia 

Diarrhea infection: 

- Diarrhea 

- Non diarrhea 

 

200 

75 

 

119 

156 

 

27 

248 

(n) 

105 

24 

 

62 

67 

 

15 

114 

(%) 

52.5 

32.0 

 

52.1 

42.9 

 

55.6 

46.0 

(n) 

95 

51 

 

57 

89 

 

12 

134 

(%) 

47.5 

68.0 

 

47.9 

57.1 

 

44.4 

54.0 

Total 275 129 46.9 146 53.1 

*) Significant at P<0.01 (χP

2
P=9.3; df=1) 
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TABLE VII. ASSOCIATION BETWEEN VARIOUS NUTRITIONAL STATUS AND 

H.PYLORI INFECTION 

H. pylori Infection  

Nutritional StatusP

a)
P Positive Negative 

 

Weight for Age: 

- underweight  

- non underweight 

Weight for Length: 

- Wasted 

- Non wasted 

Length for Age P

b)
P: 

- Stunted 

- Non stunted 

(n) 

 

62 

67 

 

24 

105 

 

66 

63 

(%) 

 

44.6 

49.3 

 

60.0 

44.6 

 

53.7 

41.44 

(n) 

 

77 

69 

 

16 

130 

 

57 

89 

(%) 

 

55.4 

50.7 

 

40.09 

55.3 

 

46.3 

58.6 

Total 129 46.9 146 53.1 

a. Malnutrition is defined as less than –2 SD of NCHS reference 
Underweight : W/Age < -2 SD Z-Score 
Wasted   : W/Lt < -2 SD Z-Score 
Stunted  : Lt/Age < -2 SD Z-Score 

b. (χP

2
P = 4.2; df=1;  p < 0.05) 

 

TABLE VIII. MAIN JOB OF FATHERS, OUTPATIENT CHILDREN. 

DESCRIPTION Number 

 

10. Government employee (mostly low level) 

11. Private enterprise employee 

12. Labors (mostly shoe’s factory workers) 

13. Farmers 

14. Small entrepreneurs and tradesmen 

15. Drivers and ojek* 

16. Tailors  

17. Unemployed 

18. Missing (died or divorce) 

(n) 

3 

5 

40 

8 

12 

9 

2 

3 

1 

(%) 

3.6 

6.0 

48.2 

9.6 

14.5 

10.8 

2.4 

3.2 

1.2 

Total 83 100.0 

Note; *Ojek: motorcycle public transport. 
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TABLE IX.  EDUCATION OF PARENTS, OUTPATIENT CHILDREN. 

 

Education Mothers Fathers 

 

No schooling (illiterate) 

Elementary School uncompleted 

Elementary School graduated 

Junior High School graduated 

Senior High School graduated 

College graduated  

Missing 

(n) 

2 

27 

33 

13 

7 

1 

0 

(%) 

2.4 

32.5 

39.8 

15.7 

8.4 

1.2 

0.0 

(n) 

0 

27 

28 

16 

10 

2 

0 

(%) 

0.0 

32.5 

33.7 

19.3 

12.0 

2.4 

0.0 

Total 83 100.0 83 100.0 

 

 

TABLE X.  NUMBER OF OUTPATIENT CHILDREN BY BIRTH ORDER 

Birth Order Number of Children 

 

1 

2 

3 

4 

5 

6 

7 

≥ 8 

 

(n) 

20 

21 

6 

9 

7 

8 

3 

9 

 

(%) 

24.1 

25.3 

7.2 

10.8 

8.4 

9.6 

3.6 

10.9 

 

Total 275 100.0 
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TABLE XI. PROPORTION OF BREASTFED AND WEANED CHILDREN BY AGE 

 

Breast Feeding 
Age 

Breastfed Weaned 

(mos) 

6-11 

12-17 

18-23 

24-29 

≥ 30 

(n) 

7 

23 

8 

8 

4 

(%) 

8.4 

27.7 

9.6 

9.6 

4.8 

(n) 

10 

4 

2 

7 

10 

(%) 

12.0 

4.8 

2.4 

8.4 

12.0 

Total 50 60.2 33 39.8 

 
TABLE XII. NUMBER OF OUTPATIENT CHILDREN BY ILLNESS 
 

Illness Number of Children 

 

Upper respiratory infection (URI) (tonsillitis, tonsilo pharyngitis, 
common cold, pahryngitis) 

Lower respiratory infection (LRI) (TB and Bronchitis) 

Gastro intestinal infection (GI) 

Skin infection 

VSD/TF (Ventricular Sepal Defect Tetralosy of Fallot) 

COMBINED URI + LRI 

Combined URI + GI 

Other combination of 2 or 3 illnesses 

Apparently healthy 

(n) 

39 

5 

5 

2 

1 

5 

11 

2 

13 

(%) 

47.0 

6.0 

6.0 

2.4 

1.2 

6.0 

13.3 

2.4 

15.7 

Total 83 100.0 
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TABEL XIII. MEANS WEIGHT, HEIGHT, ARM CIRCUMFEREN
 
 Weight Height  circumference Hb values 

CE AND HB VALUES. 

Arm
Time Group 

P 
Group 

NP 
Group 

C 
Group 

P 
Group 

NP 
up 
 

Group
P 

Group 
NP 

Group 
C 

Group  
P 

Group 
NP 

Group 
C 

Gro
C

 

 (kg) (kg) (kg) (cm) (cm) ) (cm) (cm) (cm) (g/dl) (g/dl) (g/dl) (cm
Before 6,6 

(+1,24) 
7,0 

(+1,38) 
 70,1 

(+5,97) 
71,6 

(+8,02) 
 11,6 

(+1,19
11,8 

(+) 1,29) 
 11,0 

(+1,70) 
10,4 

(+1,24) 
 

After 7,8 
(+1,28) 

8,6 
(+1,42) 

7,7 
(+1,44) 

74,6 
(+5,83) 

77,0 
(+7,44) 

1 73,
(+5,90) 

12,4 
(+1,02) 

12,8 
(+0,99) 

12,6 
(+1,26) 

10,7 
(+1,95) 

10,8 
(+1,28) 

10,8 
(+1,18) 

Delta 1,1 
(+0,53) 

1,5 
(+0,89) 

   4,5 
(+1,48) 

  5,3 
(+2,05) 

  0,7 
(+

 
1,18) 

  1,0 
(+1,25) 

 -0,3 
(+2,02) 

  0,4 
(+1,64) 

 

t 13,93 16,97  19,71 23,05  3,97 5,75  0,74 1,25  
P 0,000 0,000  0,000 0,000  0,003 0,002  0,153 0,111  
Note: Anova (Bonferroni test): Significant differences (P < 0.05) were only found een Group P and Group NP in the incerement of weight and height. 
 
TABEL XIV. ANEMIA STATUS, DIARRHEA, AND H. PYLORI INFEC N AT BEFORE AND AFTER INTERVENTION. 
 

Status Time Group P (N=42) Group NP (N=41) Group C (N=70) 

betw

TIO

  Positive Negative Positive Negative Positive Negative 

  (n) (%) (n) (n) (%) (n) (%) (n) (%) (n) (%) (%)

Anemia Before 26           61.9 16 3 23 56.1 18 43.9  - -  - - 8.1

 After 25 59.5 17 4 23 56.1 18 43.9 38 54.3 32 45.7 0.5

Diare Before  14 33.3 28 6 7 17.1 34 82.9  - -  - - 6.7

 After   6 14.3 36 8   6 14.6 35 85.4 10 14.2 60 85.7 5.7

H. Pylori Before 42 100   0   0 0 41 100  - -  - - 0

 After 30 71.4 12 2   0 0 41 100 38 54.3 32 45.7 8.5

 



 

Figure 1: Status of the Children
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Figure 2. Relationship Between Mother's Education and
               Various  Nutritional Status, Diarrhea &
               H. Pylori Infection
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FIG. 2. Relationship between mother’s education and various nutritional status, diarrhea & H. Pylor 
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Figure 3. Relationship Between Age and Various
               Nutritional Status, Diarrhea and H. Pylori
              Infection
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Figure 4. Relationship Between Birth Order and Various
               Nutritional Status, Diarrhea and H. Pylori
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FIG. 4. Relationsiop between birth order and various nutritional status, diarrhea and H. Pylori 
infection 
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Fig. 5. Proportion of Children with H. Pylori  
Infection Based on the Status of Children
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Figure 6. Changes of Nutritional Statusat Before 
and After Nutrition Intervention
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FIG. 6. Changes of nutritional status at before and after nutrition intervention 
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6%.  Nutritional status of children is affected by the H. pylori presence only in symptomatic 

 More than half of the world population is infected with H. pylori [1-
]. The incidence of H. pylori infections is higher in developing countries. Socioeconomic 

infection [4]. 
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Abstract 
 
H. pylori infection has been considered as a public health problem, since the highest incidence occurs 
during the first ten years of life, period in which children are under a critical growth and development 
stage. The infection with H. pylori 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 an

dysfunction and the persistence of infection. 
Objective: This study explored the association among H. pylori infection and the nutritional status of 
symptomatic and non-symptomatic Mexican children from three different environments, accounting for 
other nutrition related variables, such as diet, parasitic infection and family socioeconomic status. 
Methods: Diagnosis of H. pylori infection was performed according to a revised IAEA CRP protocol 
(Ju e, 2000), using the 13C-Urea Breath Test method. Using weight, height and age, nutritional indicators 
of weight/age, height/age, and weight/height were obtained. Z scores were calculate
1.1.1ª, and classification of nutritional status used as reference standards those publish
non-consecutive 24-hour recalls were used to collect children’s dietary data. A detailed interview was 
applied to the children and his/her mother or tutor. Faeces were collected for each child by triplicate for 
the detection of protozoaries and worm eggs. Multiple regression analysis was used to compare the 
nutritional status (W/H, W/A, H/A) of children and the presence of H. pylori infection, adjusting for 
confounding variables as symptoms, diet, parasitic infection and socio-economic status. 
Results: Total prevalence of infection in Mexican children was 43.3%. The highest prevalence of 
infection was for migrant children (66.9%), followed by children from Oaxaca (47.9%) and then from 
Hermosillo (27.1%). Infection was negatively related to socioeconomic status, and the proportion of 
infected children increased with age. Nutritional status indicators were not different among infected and 
non-infected children, once analysis was adjusted by diet, socioeconomic status and parasitic infection. 
On the other side, symptomatic infected children had lower nutritional indicators than non-symptomatic 
infected children. Symptomatic infected children had lower intake of energy and other 7 nutrients. 
Conclusions: Prevalence of infection in this sample of Mexican children was lower than the previous 
report of 6
children, independently of diet, socioeconomic status and parasitic infection. 

 
 
1. INTRODUCTION 
 
Worldwide Helicobacter pylori infection is one of the most common bacterial infections in 
the gastrointestinal tract.
3
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. In 
Peru a study suggested that water supplies can also be an important risk factor for H. pylori 
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H. pylori infected persons could be symptomatic or non-symptomatic which can depend on 
the characteristics of the host or the bacteria [5]. In symptomatic individuals, H. pylori has 
been associated with the main gastrointestinal diseases such as gastritis, ulcer, MALT 
lymphoma and gastric cancer [6-9] However, there are some studies that have showed that 
non-symptomatic chronic infection can also affect the physiological characteristics of the 
gastric mucous [10-11]. 
 
The calculated incidence of contamination by Hp, indirectly proportional to the socio-
economic development, is from 20-40% in developed countries and arose values of 80-90% 
in the developing nations. Most of the population of the developing world should be 
contaminated and general values of around 70 % are informed. 
 
H. pylori infection has been considered as a public health problem, since the highest incidence 
occurs during the first ten years of life, period in which children are under a critical growth 
and development stage [12]. The infection with H. pylori 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. Particularly generated micronutrient 
deficiencies can facilitate malnutrition, immunological dysfunction and the persistence of 
infection. Associated infection with Hp and Giardia lambia has been often reported. 
 
Height is the result of complex interactions between genetic and environmental factors. 
Among the last are infectious diseases [13]. Infectious diseases can diminish appetite, alter 
nutrient absorption and body metabolism, as well as to promote extra energy needs. This 
process can lead to a lower nutrient availability and child growth [14-15]. Specifically, 
chronic H. pylori infection produces aclorhidria, affecting nutrient absorption and 
consequently children nutritional status and growth failure in children [16-19]. 
 
In México, the National Height Survey [20] carried on children from the first grade of 
elementary schools through the country, showed a strong gap between the physical growth of 
children by state. The northern region of the country resulted in a prevalence of less than 12% 
related to stunting (-2 Z score). Meanwhile, children from the south and southeast regions had 
a prevalence of stunting that went from 28.2% to 44.1%. The states with the highest 
prevalence of stunting were Chiapas, Oaxaca, Guerrero, Puebla and Campeche. In contrast, 
the states with the lowest prevalence were South Baja California, Sonora, Baja California, 
Mexico City and Nuevo Leon. Recently, results from the Encuesta Nacional de Nutrición or 
ENN [21] showed that the highest levels of under nutrition were for the southern region of 
Mexico, where Oaxaca is located. Also, that the northern region (including Sonora) had the 
lowest levels. 
 
In an earlier study conducted by our research centre in collaboration whit 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.  P

13
PC- Urea breath test was used as 

the diagnostic test [22]. 
 
Because of the invasive nature of the endoscopic methods, there are few available data on the 
levels of contamination with Hp in Mexican children. There have been some studies related to 
malabsorption and the presence of Giardia Lambia, but Hp have not been extensively studied 
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regarding the relationships between the bacteria and coexisted or generated malnutrition, 
stunting or micronutrient deficiencies. 
 
This study explored the association among H. pylori infection (using isotopic methods) and 
the nutritional status of symptomatic and non- symptomatic Mexican children, accounting for 
other nutrition related variables, such as diet, parasitic infection and family socioeconomic 
status. 
  
 
2. SAMPLE AND METHODS 
 
The characterization of symptomatic and non-symptomatic children was done through a 
questionnaire validated by the group of Gastroenterologists (Paediatrics) from the Children’s 
Hospital in Sonora Mexico. The criteria used for the selection of subjects were: abdominal 
pain and chronic diarrhoea mainly, however, selection should also include two of the 
following symptoms: anorexia, vomiting, headache, nausea, cramps, flatulency, distension or 
reflux. Additional criteria required that children had not taken antibiotics, or proton bomb 
inhibitors, 45 days before the study. 
 
 
2.1. Urea Breath Test 
 
Diagnosis of H. pylori infection was performed according to a revised IAEA CRP protocol 
[23], using the P

13
PC-Urea Breath Test method. Procedure was as follows: Dosage started at 

morning time, with a fast period of seven hours as minimum. Two samples of breath were 
collected at baseline time, before the children had taken the urea. The samples were collected 
in an exetainer tube (Labco Exetainer System-P

13
PC and Gas Testing Vials, Description 10 ml 

(gas) x 105, Unit 2, Halifax Housen halifax Roadm Cressex Business Park, High Wycombe, 
Bukcinghamshirem England) using a straw and followed by the sealing of the tube. 
Following, children ingested a 50 mg of P

13
PC-Urea (Pharmaceutical Grade 99% atom P

13
PC, 

Euriso-Top, France) dissolved in 40 to 60 ml of water. As a test meal, children drank skim 
milk (Svelty®). Samples of breath were collected 30 and 45 minutes after P

13
PC-Urea dosage. 

 
Proportion of P

13
PCO2 to P

12
PCO2 in breath samples were measured using an automatized 

spectrometer (BreathMAT Plus, 1998, Finnigan MAT GmbH, Barkhausenstr 2, D-28197 
Bremen, Germany) and comparison were made according to the reference standard for PDB.  
 
A cutt-off point of of  ∆δP

13
PCPDB= 3.5 %0 for the readings at 30 and 45 minutes was considered 

to classify an H. pylori positive child. 
 
2.2. Anthropometry 
 
Weight and height were used as indicators of body size and linear growth. Weight measures 
were performed with a digital electronic scale with 0 to 150 ± 0.05 Kg of capacity (OAHUS 
DS2OL). Height was measured with a Holtain stadiometer (Holtain Ltd, UK). The standard 
protocol suggested by [24] for weight and height measurements was followed.  
 
Using weight, height and age, nutritional indicators of weight/age, height/age, and 
weight/height (W/H, W/A, H/A respectively) were obtained. The cut off point for stunting, 
wasting and low weight for age was –2 Z score, taking as reference standards those published 



 

by WHO [25], Z scores were calculated using Epi-Info 1.1.1ª (Centres for Disease Control 
and prevention, Atlanta, GA., USA) [26]. 

nt data bank [27], was used to calculate nutrient contents of children’s 
iets. 

) [28].  

2.5. Statistical analysis 
 
The study design was observational, prospective and cross-sectional. We used mean and 
standard deviation, as well as mean comparison for descriptive data. Multiple regression 
analysis was used to compare the nutritional status (W/H, W/A, H/A) of children and the 
presence of H. pylori infection. The analysis considered confounding variables as symptoms, 
diet (energy, protein, iron, zinc and vitamin A), parasitic infection and socio-economic status.  
 
 
3. RESULTS 
 
3.1. Sample 
 
Total sample of 5 to 10 years old Mexican children was 653. Two hundred and seventy three 
children were from Hemosillo, Sonora in northwest Mexico. Two hundred and thirty eight 
children were from Oaxaca, located in the southern region of Mexico. Additionally, 142 
children from migrant families were included in the sample. The migrant families come from 
the southern region of Mexico, to work in the Agribusiness in northern Mexico.  
 
Table I, describes the population according to the sample size for symptoms, sex, and socio-
economic level. All children from the migrant families belonged to the low socio-economic 
status. Also, all migrant children sampled were symptomatic, since it was difficult to have 
non-symptomatic children from this group.  
 
Figure 1 shows the distribution of sampled children according to age, resulting in a very 
uniform distribution of sample, with slightly less children at the age of 5 years. 
 
3.2. Helicobacter pylori prevalence 
 
H. pylori infection prevalence in the sample was 43.3%, which is lower than the reported by 
[29] for the whole country. Prevalence by group and the proportion of symptomatic and non-
symptomatic children can be found in Table II. Migrant children showed the highest 

 
2.3. Dietary Intake 
 
We used 2 non-consecutive 24-hour recalls to collect children’s dietary data. A detailed 
interview was applied to the children and his/her mother or tutor. Food models and cooking 
devices were used to improve quantitative precision of the 24-hor recall method. A food 
dictionary based on the nutrient data bank from USDA, National Institute of Nutrition and 
CIAD’s own nutrie
d
 
2.4. Parasitic infection 
 
Parasitic infection was considered as a factor that could influence nutritional status in an 
independent way. Faeces were collected for each child by triplicate. Using Faust technique we 
looked for protozoaries (G. Lamblia, E. histolítica, Endolimax nana, I. Butchlii y C. Mesnili), 
and worm eggs (Anquilostoma y Strongyloides
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prevalence of infection (66.9%), followed by children from Oaxaca (47.9%), and then 
c
 
hildren from Hermosillo (27.1%).  

3.2. Nutritional status 
 
Table III contains the characteristics of age, proportion of boys and girls and mean weight and 
he n from Hermosillo, Oaxaca and  migrant ies. Weight and height of 
ch ificantly higher than tho Oaxaca a igrant 
children. There were non statistical differences between Oaxacan and migrant children in 
w
 
T  we  propor s and 
gi infected and non-infected children. Infected children seem  
lower average body weight and height than non infected children in the total sample. 
However, when nutritional indicators were compared adjusting by other factor that have been 
related to nutritional status (symptoms, socio-economic status, parasitic infection, energy, 

n 
ildren (Table V). 

 

ight of childre  from  famil
ildren from Hermosillo were sign se for nd for m

eight and height. 

able IV shows the mean for age, weight and height, as ll as the tion of boy
rls in the sample of ed to have

protein, iron, vitamin A and zinc), there were no differences in nutritional status betwee
infected and non-infected ch
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TABLE I. SAMPLE SIZE BY LOCALITY, SYMPTOMS, SEX AND SOCIOECONOMIC STATUS 

 

 
 
 

TABLE II. PREVALENCE OF INFECTED AND SYMPTOMATIC AND NON-SYMPTOMATIC 
CHILDREN BY LOCALITY 

 
 Hermosillo 

% 
Migrants 

% 
Oaxaca 

% 

Infected children 27 67 48 
Non-Symptomatic children 49 0 36 
Symptomatic children 51 100 64 
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FIG. 1. Percentage of sampled children by age 

 
Hermosillo Migrants Oaxaca 

Total sample 273 142 238 

Non-Symptomatic/ Symptomatic 
 

133/140 0/142 63/175 

Sex (Female/Male) 
 

125/148 70/72 139/99 

Socioeconomic level 
(low/medium/high) 

25/114/134 142/0/0 145/90/3 
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TABLE III. GENERAL CHARACTERISTICS BY LOCALITY 
 

 Hermosillo 
 

N = 273 

Migrants 
 

N = 142 

Oaxaca 
N = 228 

Age 7.4±1.7 7.4±1.7 7.9±1.57 
Sex F/M %  46/54 49/51 58/42 

Weight (kg)  28.3±9.5 P

a
P
 22.4±5.6 P

b
P
 23.7±6.2 P

bc
P
 

Heigth (cm)  126.4±11.8 P

a
P
 118.1±10.2 P

b
P
 120.66±10.2 P

bc
P
 

 
P

a,b,c 
PDifference significative by row. Analysis adjusted by age and sex. 

 
 
 
TABLE IV. GENERAL CHARACTERISTICS OF INFECTED AND NON-INFECTED CHILDREN 

 
 Sample 

 Infected 
n = 278 

Non-infected 
n = 361 

Age 7.6±1.69 7.5±1.7 
Sex F/M % 46/54 55/45 
Weight (kg)  24.5±7.2 P

a
P
 26.1±8.6 P

b
P
 

Heigth (cm)  121.1±10.7 P

a
P
 123.7±11.8 P

b
P
 

    P

a,b
P Difference significative by row 

 
 

 
 
TABLE V. COMPARISON OF NUTRITIONAL INDICATORS BETWEEN INFECTED AND 
NON-INFECTED CHILDREN. 
 
 

Z Score Infected n=278/257 Non-infected n=361/317 p 
Weight/Age -0.35 ± 1.2 -0.03 ± 1.3 0.94 
Weight/Height 0.24 ± 1.4 0.29 ± 1.3 0.88 
Hight/Age -0.76 ± 1.2 -0.37 ± 1.1 0.72 

Comparison adjusted by symptoms, SEL, parasitic infection, energy, protein, iron, zinc and 
vitamin A. 
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Table VI shows the mean for age, weight, height, as well as the proportion of boys and girls 
in the sample of symptomatic and non-symptomatic infected children. Symptomatic children 
showed lower mean weight and height than non-symptomatic children. However comparing 
nutritional indicators, and adjusting by socio-economic status, parasitic infection, energy, 
protein, iron, vitamin A and zinc) there is a difference in weight for height and weight for age 
among symptomatic and non-symptomatic children (Table VII). 
 
Table VIII shows the comparison of nutritional indicators between symptomatic and non-
symptomatic children, including just energy and protein as diet components. As can be seen, 
there is a difference in the three indicators of nutritional status weight for height, weight for 
age, and height for age. 
 
Dietary intake of infected and non-infected children, as well as of symptomatic and non-
symptomatic infected children is shown in Tables IX and X. Intake of energy, fibre and 4 
additional nutrients were significantly higher among infected children. Conversely, intake of 
energy and 7 nutrients were significantly lower in symptomatic infected children than in non-
symptomatic children, which agree with the weight differences among symptomatic children. 
 
 
4. DISCUSSION 
 
4.1. H pylori prevalence 
 
In Mexico two studies have reported H pylori prevalence. First, Torres [30] et al, reported a 
66% in a national sample. In an urban northern setting (Hermosillo), Jimenez [22] found a 
47% of prevalence among low income urban children. In the first case the study used the 
serologic method, and a national sample with a wide age range and SE levels. The second 
study performed in one of own our study locality, also used the P

13
PC-Urea Breath Test method. 

 
Prevalence H pylori infection for children from Hermosillo resembles those of the developed 
countries or from high socio-economic status. If it is true that the sample from Hermosillo 
contains children from three socio-economic status, including high SE, living conditions are 
better than those in Oaxaca or from migrant families. 
 
Findings from this investigation support the fact that, if it is true that Mexico is a developing 
country, there is great variability in life conditions through its geographic structure. Sonora 
state (northern) and particularly Hermosillo, have been classified at the highest well-being 
standards within the country by INEGI [31]. This means that differentiated income, education 
and health standards could explain H pylori prevalence close to that of the developed 
countries. Consequently, overall prevalence of 43% comes from a wide well-being gap 
between the Mexican states and cities.  
 
Migrant children are a population that can be considered one of the most vulnerable within the 
country. Migration is one of the family strategies that this group adopts in order to combat 
poverty. Also, a great majority of migrant families come from rural communities and belong 
to an indigenous group. Children from Oaxaca are also a population group living in one of the 
states with the highest levels of poverty within the country. The sample of Oaxacan children 
in our sample, however, came from rural and urban areas, where some of the children have a 
medium socio-economic status. 
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TABLE VI. GENERAL CHARACTERISTICS OF SYMPTOMATIC AND NON-SYMPTOMATIC 
CHILDREN 
 

 Total sample P

a
P
 

 Non-Symptomatic 
n = 74 

Symptomatic 
n = 204 

Age 7.8±1.69 7.6±1.69 
Sex F/M % 46/54 46/54 
Weight (kg) P

b
P
 27.3±9.0 23.5±6.2 

Heigth (cm) P

c
P
 124.4±10.43 119.9±10.6 

P

a
PInfected children 

P

b,c
P Difference significative by row 

 
 
 
 
TABLE VII. COMPARISON OF NUTRITIONAL INDICATORS BETWEEN SYMPTOMATIC 
AND NON- SYMPTOMATIC CHILDREN. 
 

Z Score Symptomatic 
n=204/191 

Non-symptomatic 
n=74/66 

p 

W/A -0.51 ± 1.2  0.09 ± 1.4 0.00 
W/H 0.14 ± 0.97 0.51 ± 1.5 0.02 
H/A -0.87 ± 1.2 -0.47 ± 0.99 0.09 

Comparison adjusted by SEL, parasitic infection, energy, protein, iron, zinc and vitamin A. 
 
 
 
 
TABLE VIII. COMPARISON OF NUTRITIONAL INDICATORS BETWEEN SYMPTOMATIC 
AND NON- SYMPTOMATIC CHILDREN. 
 

Z Score Symptomatic 
n=204/191 

Non-symptomatic 
n=74/66 

p 

W/A -0.51 ± 1.2  0.09 ± 1.4 0.00 
W/H 0.14 ± 0.97 0.51 ± 1.5 0.03 
H/A -0.87 ± 1.2 -0.47 ± 0.99 0.04 

Comparison adjusted by SEL, parasitic infection, energy and protein. 
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TABLE IX. DIETARY INTAKE OF INFECTED AND NON-INFECTED CHILDREN 
 

 Total Sample 

 Infected Non-infected 

Energy (Kcal) P

a
P 1704.2 ± 733.3 P

a
P
 1681.9 ± 521.2 P

b
P
 

Fibre (g) P

a
P
 27.6 ± 15.3 P

a
P
 21.3 ± 11.4 P

b
P
 

Protein (g) 57.0 ± 37.5 57.5 ± 23.6 

Fat  (g) P

a
P
 58.7 ± 31.9 P

a
P
 59.1 ± 27.2 P

b
P
 

Cholesterol (mg) 325.0 ± 305.7 313.3 ± 208.5 

Carbohidrates (g) 242.6 ± 108.2 233.8 ± 76.2 

Calcium (mg) 667.4 ± 954.0 728.1 ± 396.8 

Iron (mg) 12.9 ± 8.3 12.1 ± 6.1 

Sodium (mg) P

a
P
 1997.6 ± 1434.5 P

a
P
 1932.6 ± 977.6 P

b
P
 

Vit A (RE) 700.1 ± 1456.2 662.5 ± 689.3 

Vit C (mg) 73.8 ± 78.8 84.7 ± 71.9 

Vit E (mg) 4.9 ± 4.5 4.7 ± 4.6 

Folate (mcg) P

a
P
 285.9 ± 221.5 P

a
P
 253.9 ± 189.6 P

b
P
 

Zinc (mg) P

a
P
 7.6 ± 7.0 P

a
P
 7.4 ± 4.1 P

b
P
 

P

ab   
PSignificative difference  by row 

Analysis adjusted by age, sex, SEL, symptoms, parasitic infection 
 
TABLE X. DIETARY INTAKE OF SYMPTOMATIC AND NON-SYMPTOMATIC CHILDREN 
 

 Total sample of infected children 

 Symptomatic Non-symptomatic 
Energy (Kcal)  1626.9 ± 708.4 P

a
P
 2074.4 ± 747 P

b
P  

Fibre (g)  27.6 ± 15.0 27.8 ± 17.0 

Protein (g) 54.9 ± 37.6 67.2 ± 35.5 

Fat  (g)  54.0 ± 29.5 P

a
P
 81.1 ± 34.0 P

b
P
 

Cholesterol (mg)  303.0 ± 300.6P

 a
P
 430.4 ± 313.8 P

b
P
 

Carbohidratos (g) 235.4 ± 105.4 276.8 ± 116.1 

Calcium (mg) 620.0 ± 984.5 894.5 ± 761.9 

Iron (mg) 12.6 ± 7.5 14.8 ± 11.4 

Sodium (mg)  1826.3 ± 1391.5 P

a
P
 2819.1 ± 1367.4 P

b
P
 

Vit A (RE) 685.5 ± 1571.8 770.0 ± 676.1 

Vit C (mg)  67.5 ± 72.8 P

a
P
 103.9 ± 98.4 P

b
P
 

Vit E (mg)  4.4 ± 3.7 P

a
P
 7.6 ± 6.9 P

b
P
 

Folate (mcg)  268.7 ± 213.1 P

a
P
 368.4 ± 244.5 P

b
P
 

Zinc (mg)  7.0 ± 5.4 P

a
P
 10.5 ± 11.6P

 b
P
 

P

ab   
PSignificant difference by row 

Analysis adjusted by age, sex, SEL, parasitic infection 



 
 

Regarding age and the prevalence of infection, some studies have reported a positive 

all children and an increase in older children 

iables, indicated that nutritional status is significantly lower only in infected 
t

 had 

an children, is lower than 

 infection. Homeorresis can be 
associated to the trend found in the nutritional indicator of weight for height.  
 
The 13C-Urea Breath Test is a method very suitable for epidemiological studies, and once it is 

association between age and H pylori infection, especially in the adult population. Others 
have observed a decrease in prevalence of sm
[32-33]. The children form this study tended to have higher prevalence at older ages. 
 
4.2. Nutritional status 
 
It has been suggested that H pylori infection is able to damage the gastric mucous even in 
non-symptomatic individuals [5, 10-11]. 
 
If it is true that in this study children’s size (weight and height) was lower in infected children 
when compared with non-infected children, comparison of nutritional indicators and adjusting 
for confusing var
symp omatic compared with non-symptomatic children. 
 
Dietary intake seems to be part of the explanation, since infected symptomatic children
significantly lower consumption of energy and other nutrients than non-symptomatic children, 
suggesting that the presence of symptoms can alter dietary intake. 
 
Also, micronutrients showed to be associated with nutritional indicators, especially with 
height for age. 
 
 
5. CONCLUSIONS 
 
The overall prevalence of H. pylori infection in this sample of Mexic
which has been previously reported for a national sample.  
 
The prevalence of infection is inversely related to the socioeconomic status, as has been 
reported in other developing country studies. 
 
The nutritional status of Mexican children form different environments seems to be related 
independently to H. pylori only in the case of symptomatic

known by the population and the health practitioners, is frequently required. 
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HELICOBACTER PYLORI COLONIZATION IN INFANTS AND ITS 
RELATION TO CHILDHOOD MORBIDITY 
 
DR. S.Q. NIZAMI, DR. Z.A. BHUTTA 
 

Helicobacter pylori infection is common in world. Its prevalence in Pakistan particularly in children is 
unknown. Hence to look at its prevalence in Pakistani children, its age of acquisition and its relation with 

malnutrition, a study was conducted in children using 13C-urea breath test (13C-UBT) and 
detection of H. pylori antigen in stool using ELISA. Infants at the age of one, two and three months of 

i were recruited. 13C-urea breath test was done using 50mg of 13C-
nd 9 month of age. Total of 148 infants had 319 13C-urea breath 

te
p
o  month of age and 9 % had positive test at 3 
m

. BAC

) infection is universally reported from all over the world 
ped and developing countries (1). In Nicaraguan children (2), 

Helicobacter pylori infection was found to be present in 77% (95/123) of children, but varied 
with age. It was higher in children less than 12 month of age (91%), than in children 13 – 65 
months of age (63%). 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 
(3). 
 
Helicobacter pylori infection is also recognized to predispose to the development of gastric 
carcinoma in adults (4-5). In addition, it is the commonest cause of gastritis and 
gastroduodenal ulcers both in adults and children (6-7). However, most cases of Helicobacter 
pylori colonization remain asymptomatic though a number of symptoms such as non-specific 
abdominal pain (8), diarrhoea and malnutrition (9) etc are attributed. The reason for the 
reported associations between Helicobacter pylori colonization and enteric disease is perhaps 

ns reach lower 
tween Helicobacter 

 and without Helicobacter 

The Aga Khan University & Hospital, Stadium Road, P. O. Box 3500, Karachi, 
 Pakistan 

 
Abstract 

 

diarrhoea and 

age from a peri-urban area of Karach
urea. The tests were repeated at 2, 3, 6 a

sts. 80% of infants at one month of age, 79% at 2 month of age and 76 % at 3 months of age were 
ositive for 13C-urea breath test. 88 infants had stool tested for H. pylori antigen using ELISA on 139 
ccasions. 7 % of infants had positive stool ELISA test at 2
onth of age. None of the 26 infants tested at one month of age showed positive ELISA. Of the 7 

mother-infant pairs, 4 pairs had positive 13C-UBT. No correlation was found between colic, abdominal 
pain, diarrhoea or weight gain and positive 13C-UBT in infants. The study shows that infants as young as 
one month of age get infected / colonized with Helicobacter pylori. 
 

 
1 KGROUND 
 
Helicobacter pylori (H. pylori
including both develo

due to the decreased acidity of stomach (9), which allows the bacterial pathoge
gut easily, leading to diarrhoea and malnutrition. This association be
pylori colonization and the gastrointestinal disease has not been confirmed in other studies. 
No difference in prevalence of abdominal pain in children with
colonization was found in population based study among preschool children in Southern 
Germany (10). Similarly studies from Bangladesh (11) and Thailand (12) have also not 
confirmed any association between Helicobacter pylori and diarrhoea. Thus, the association 
between Helicobacter pylori and gastrointestinal symptoms remain controversial. 
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Though, the gold standard for diagnosis of Helicobacter colonization has always been 
gastroscopy, antral biopsy and identification of the organisms in gastric mucosa but P

13
PC-Urea 

breath test (UBT) using stable isotope (P

13
PC) has been found to be non-invasive and reliable 

test for the diagnosis (13-14).  
 
In Pakistan the prevalence of Helicobacter pylori infection is unknown. Although a few 
studies (7&15) have been done in adults, there are no studies looking at the prevalence of 
Helicobacter pylori colonization /infection and its associated morbidity in children in 
Pakistan.  Hence we did a community-based study to look at the prevalence of Helicobacter 
pylori in early childhood and its possible impact upon childhood morbidity and growth. 
 
 
2. OBJECTIVES 
 
The objectives of the study included 
 
1. To determine the prevalence of Helicobacter pylori infection in a well defined cohort 
 of infants in a peri-urban area of Sindh, Pakistan 
2. To determine the age of infants at the time of acquisition of Helicobacter pylori 
 infection.  
3. To evaluate the correlation between Helicobacter pylori infection and diarrhoea 
 associated morbidity. 
4. To evaluate the independent correlation between Helicobacter pylori infection and 
 growth rate and malnutrition. 
 
 
3. METHODOLOGY 
 
The study was conducted during the period from February 2001 to December 2002. A peri-
urban are in Karachi with a population of 65,000 was selected for the study. A baseline survey 
of these houses was done. The pregnant women in the area were identified by community 
health workers and Information about the birth of babies was obtained with the help of local 
Traditional Birth Attendants (TBAs). All the newborn babies were visited at monthly interval 
by a team of research medical officer (RMO) and community health nurses selected for the 
study. The RMO examined the baby and recorded anthropometric measurements on each 
visit. Information was also obtained about feeding, the number of episode of the diarrhoea and 
other illnesses such as ARIs (acute respiratory infection) etc and the treatment given for these 
illnesses. Parental written informed consent was obtained for conducting P

13
PC-urea breath test. 

Parents were given a container to provide a stool sample for detection of Helicobacter pylori 
antigen using a recently developed ELISA (Meridian Diagnostics USA). 
 
The P

13
PC-Urea Breath Test was performed at 1, 2, 3 6 and 9 month of age. 

 
3.1. P

13
PC Urea Breath Test:  The test was performed as follows: 

 
After a three hour fasting period the selected babies were given 50mg P

13
PC-urea dissolved 

either in 20-30 ml of expressed breast milk or formula. After that another 10 ml of the same 
was given to rinse the mouth of the baby. The exhaled air was collected in a twenty ml 
syringe using a nasal catheter and transferred to vacutainer tubes and labelled accordingly. 
Two air samples were collected before giving P

13
PC-urea and the other two air samples were 

collected after 30 and 45 minutes after giving P

13
PC-urea. These samples were stored in the 
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department and later sent to Department of Child Health, University Glasgow U.K. for 
analysis using mass spectroscopy at two monthly intervals.  The test was considered positive 
if there was an increase in enrichment of CO2 of 3.5 delta (δ) in both samples (i.e., 30 and 45 
minutes). The test was considered equivocal if there was enrichment of CO2 only in one of the 
two air samples i.e. 30 minutes or 45 minute. Test was considered “failed” if the samples did 
not show adequate CO2. 
 
3.2. Stool ELISA 
 
The stool samples obtained were stored at -20P

O
PC till analysis. Premier Platinum HpSA 

(Meridian Diagnostics USA) kit was used for detection of H. pylori antigen in the stool. The 
procedure was followed according to manufacturer's instructions. Results were read by using 
ELISA reader at OD 450. A reading of < 0.140 was taken as negative, 0.140-0.160 as 
equivocal and > 0.160 as positive.  
 
 
4. RESULTS 
 
A total of 155 infants of one to three months of age were recruited for P

13
PC-UBT. Of these 

seven infants were excluded from the study there was some doubt in interpretation of results 
either due to mislabelling or difficulty in identification of samples. Thus 148 infants had P

13
PC-

UBT on 319 occasions. In addition P

13
PC-UBT was done in 11 mothers along with their babies. 

But the results of two of these pairs were excluded from analysis due to the reason given 
above. ELISA test for detection of Helicobacter pylori antigen was done was done in 88 
infants on 139 occasions. 
 
Of the 148 infants who had P

13
PC-UBT, 61 at the age of one month and 80 infants had their first 

test at the age of 3 months (Table 1). P

13
PC-UBT was found to be positive in 80% infants at one 

month of age, 79% infants at 2 months of age, 76% infants at 3 month of age, 58% infants at 
six months and 67% infants at nine months of age (Table 2). 
 
Of the 88 infants who had stool tested for Helicobacter pylori antigen, 26 were of one month 
of age, 4 of two month of age and 57 were of 3 months of age at the time of first test (Table 
3). Helicobacter pylori antigen was detected in 7 % of infants at the age of 2 months, 9% of 
infants at 3 months, 18 % infants at 6 months and 33 % infants at 9 months of age (Table 4). 
None of the infant tested at one month of age was found to have a positive stool antigen test. 
 
Both P

13
PC-UBT and stool ELISA for Helicobacter pylori antigen were positive only in one 

(7%) out 14 infants tested at 2 month of age, and 6 (8%)out of 75 infants at 3 month of age 
(Table 4). 
 
Of the seven mother infant pair, one pair had equivocal results. P

13
PC-UBT was positive in four 

mother-infant pair. In the remaining two pairs, the test was negative in mother but positive in 
infant (p value=0.03). 
 
No correlation was found between colic, abdominal pain, diarrhoea or weight gain and 
positive P

13
PC-UBT in infants. 

 



 

5. DISCUSSION 
 
13C-UBT is a non-invasive test for diagnosis of Helicobacter pylori infection. The basis of 
UBT is the property of Helicobacter to split urea into CO2 (Carbon dioxide) and NH3 
(Ammonia). The 13C labelled carbon dioxide is exhaled in the breath, which is collected and 
analyzed using mass spectroscopy. Breath tests using stable isotopes are used not only for 

tion

his led to variable number of infants tested at different ages. 
High 13C-UBT positivity rate in our study is significant. However it is difficult to say if it is a 

ct

lori

om lth University of Glasgow UK for 

detec  of Helicobacter pylori but also for studying fat and protein digestion (16-17). The 
sensitivity and specificity of 13C-UBT has been reported between 90 to 100% (13). The test 
may be used for epidemiological studies to detect the prevalence of Helicobacter pylori 
infection in community. That's why we used this method to see the prevalence of 
Helicobacter pylori infection in infants in Karachi Pakistan. Though high prevalence rate has 
been reported in infants using 13C-UBT which increases with their age (2) but infants as 
young as one month of age have not been tested. Initially we had planned to start the test at 3 
month of age and repeat at 6, 9 and 12 month of age. Initial results revealed that more than 
80% were positive. Hence we reduced the age of first test to one month and decided to repeat 
at 2, 3 and 6 month of age. T

real infection or only colonisation. Detection of H. pylori antigen in stool is another non-
invasive and reliable method for diagnosis of H. pylori infection. It sensitivity and specificity 
has also been reported to be 96% (18). In a study using both 13C-UBT and stool ELISA for 
Helicobacter pylori antigen, a good correlation is was reported (18). But in our study we did 
not find any correlation between the two tests. There may be several reasons for this 
discrepancy which need to be evaluated in later studies. Lack of any correlation of H. pylori 
in ion /colonization with infe fantile colic, abdominal pain, diarrhoea or other illness in our 
study as well as other previously reported studies (10-12) indicates lack of any role of H. 
py  in their aetiology.   
 
 
6. CONCLUSION 
 
Helicobacter pylori infection / colonization is common in Pakistani infants as young as one 
month of age. It is unlikely that H. pylori has any aetiological role in common infantile 
il es. Further studies are needed to confirm these findings. lness
 
 
ACKNOWLEDGEMENT 
 
Financial support for the study was provided by international Atomic Energy Agency under 
grant no11083/RO/Regular Budget Fund. We greatly acknowledge the contribution of Dr. 
T Preston at Laboratory Department of Child Hea
performing analysis of the breath air samples. 
 

114 



 

REFERENCES 
 
[1 van PB ate M d J 
 1991;67:330-3 
[2]  B , ce o ter p lori 

ectio agu  en rs arr gnose rea b ath 
. J P ter terol Nutr 1997 Jul; 25(1):84-88.  
mqvist M, Falk P, Bergstrom S, Hans n L, Lon erdal B, No erne O., 
an pa-c nd ibition f Helicobacter pylori to g tric 

osa r G ter 199  Oct; 21( ):288-96.  
[4] Queiroz DM, Mendez EN, Rocha GA, Oliveira CA, Cabral MM, Nogueira AM, Souza 
 AF, Ser gical and direct diagnosis of  in carcinom e control 
 study. J ed Microbi  M 01-6   

rne J, Parsonnet erin D, The association between Hel pylori ith 
ric ancer and o her preneoplastic g i  in Chiap co, Ca cer 

 1993;71:279-301. 
[6] Peterso ,. Helic ter py e, New Eng J Med, 1991; 
 324:1043-8. 

Kazi JU, Jafarey NA, Alam SM, Zuberi SJ, Kazi Am, Qureshi H, Ahmed W, 
Association of Helicobacter pylori with acid peptic disease in Karachi, J Pak Med 
Assoc. 1990 Oct;40(10):240-1   

[8] Tindberg Y, Blennow M, Granstrom M, Clinical symptoms and social factors in a 
 cohort of children spontaneously clearing Helicobacter pylori infection. Acta Paediatr 

1999 Jun; 88(6):631-5. 
] Dale A, Thomas JE, Darboe MK, Coward WA, Harding M, Weaver LT, Helicobacter 

pylori infection, gastric acid secretion, and infant growth. J Paediatr Gasteroenterol 
 Nutr  26(4):39
[10] Bode nbacher r H, Ad cobact i and abdominal 
 symptoms: a population-based study amon hool children in Southern Germany. 

ia Apr; 101(4Pt):634-7.  
[11] Rahm ahalan arkar SA, Bardhan PK, Alvarez JO, Hildebrand P, 

li r K, He  pylori colonization in infants and young children is 
 n ssociated with diarrhea. J Trop Pediatr 1998 Oct; 44(5):283-7. 
b Bodhid ge CW, Nirdnoy W, Pitarangsi C, Umpawasiri U, 
e rospectiv f the inci diarrheal ase and Helicobacter 

ong  an orp Thailand. Am J Trop Med Hyg. 
998 96-800

3] Miwa H, Murai T, Ohkura R, Nagahara A, Watanabe H. Terai T, Watanabe S, Sato N, 
 Usefulness of 13C urea breath test for detection of Helicobacter pylori infection, J 
 Gastroenterol Hepatol, 1998 Oct;13(10):1039-43. 
[14] Thomas JE, 13C urea breath test, Gut 1998; 43 :( suppl 3) S7-S12. 
[15] Abbas Z, Jafri W, Khan AH, Shah MA, Prevalence of Helicobacter antibodies in 
 endoscopy personnel and nonmedical volunteers of Karachi. J Pak Med Assoc. 1998 
 Jul;48(7):201-3 
[16] Weaver LT, Amarri S, Swart GR, 13-C mixed triglyceride breath test, Gut 
 1998;43:(suppl 3)S13-S19. 
[17] Ghoos Y, Beaufrere B, 13-C protein breath tests. Gut 1998;43(suppl 3)S23-24 
[18] Kato S , Ozawa K  M,  Okuda M, Fujisawa T, Kagimoto S, Konno M, i Maisawa S 
 Iinuma K. Accuracy of the stool antigen test for the diagnosis of childhood 
 Helicobacter pylori infection: a multicenter Japanese study, Am J Gastro-entero 2002; 
 98(2):296-300 

] Sulli

Kehrt R, Becker M,

, Thomas JE, Helicobacter pylori in children. Postgradu e

rosicke H
an childr

, Kruger
 with pe

 N, Helge H
istent di

 Prevalen
hea, dia

f Helicobac
d by 13C

y
 inf
 test

n in Nicar
aediatr Gas

-u re
oen

in a
[3] Stro o n rmark S, H ll 
 Hum
 muc

 milk kap
. J Paediat

ase
asteroen

 inh
ol Nutr 

 o
5

 adhesion as
3

olo Helicobacter pylori
ay;48(5):5

a: a cas
 M ol 1999

, Halp[5] Gua
 gast

r 
c

 J
t

icobacter 
as, Mexi

 w
astric les ons n

n WL obac lori and peptic ulcer diseas

[7] 
 
 

 
[9
 

1998 Apr;
 G, Rothe

3-7. 
D, Brenne ler G, Heli

g presc
er pylor

 Ped trics 1998 
an MM, M abis D, S

 Beg
 not

nger C, Gy
ecessarily a

licobacter

[12] Isen arger DW, atta L, Ho
 Ech verria P, P e study o dence of dise
 pylori infection am
 1

children in
.  

hanage in 
Nov; 59(5):7

[1

115 



 

ABLE I. AGES & NUMBER OF INFANTS AND 13C-UBTS PERFORMED T
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
BT 

 

 

Number of infants (%) tested for13C-UBT (initial and repeated) Ages of 
infants 1

(
re
3

epe
th ti

ate
im

tal
ants

st test 
initial) 

repeated 
2nd time 

peated r
rd time 4

ated 
me 

repe
5

d 
e 

To
infth t

 # of 
 

1 month     61 (19%) 61 (41%) 
2 month 6 (4%) 36 

(40%) 
   42 (13%) 

15 
(17%) (50%) 

  121(38%) 

    1 
6 months  39 

(43%) 
8 (15%) 17 

(77%) 
 64 (20%) 

   
%) 

5 (23%) 7 30 (9

Total # of 148 90 52 22 7 319 

3 months 80(34%) 26 

4 month 1 

9 months  18
(35

%) 

infants 

 
 
TABLE II. RESULTS OF 13C-UBT AT DIFFERENT AGES 
 

13C-UAges 
Positive  
 

Negative Equivocal/ 
failed 

Total  

1 month 49 (80 8 (13% 4 (7% 61 %) ) ) 
2 month 33 (79 6 (14% 3 (7%) 42 

92 (76 23(19%) 6 (5%) 121 
 month 37 (58%) 15 (23%) 12 (19%) 64 

th 20(67% 5 (16%) 5 (16%) 30 
Total 231 (72%) 57 (18%) 30(10%) 319 

%) ) 
3 month %) 
6
9 mon ) 
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TABLES III: AGES & NUMBER OF INFANTS AND STOOL ELISAS FOR H. PYLORI ANTIGEN   
 

Number of infants (%) tested for H. pylori antigen (initial and repeated) Age of 
infants 1st test 

(initial) 
repeated 
2nd time 

repeated 
 3rd time 

repeated 
4th time 

repeated 
5th time 

Total # of 
infants 

1 month 26 (30%)     26 (19%) 

2 month 4 (5%)  10 (29%)    14 (10%) 

3 month 57 (65%) 9 (26%) 9 (64%)   76.455 
(54%) 

4 month 1     1 
6 month  15 (44%) 1 1  17 (12%) 

9 month   4 (29%) 2  6 (4%) 
Total 57.35 34 14 3  99.755 
 
 
TABLE IV: RESULTS OF STOOL ELISAS H. PYLORI ANTIGEN AT DIFFERENT AGES 
 

Stool ELISA for H. pylori antigen Ages 
Positive Negative Equivocal Total 

1month 0 26 (100%)  26 
2 month 1 (7%) 13 (93%)  14 
3 month 7 ( 9%) 64 (85%) 4 (6%) 75 
4 month  1  1 
6 month 3 (18%) 14 (82%)  17 
9 month 2 (33%) 4 (67%)  6 
     
Total 12.33 (9%) 122 (88%) 4 (3%) 137.33 
 
 
TABLE V: AGE OF CHILDREN AND 13C-UBT VS. ELISA 
 

Age Test # Total # of tests 
performed, 
both 13C-UBT 
& ELISA 

13C-UBT 
 + ve 

ELISA +ve Both tests 
+ve 

1 month 1st 26 20 0 0 
2 month 1st &2nd 14 9 1 1 
3 month 1st,2nd &3rd 75 57 7 6 
4 month 1st 1 0 0 0 
6 month 2nd,3rd & 4th 17 9 3 1 
9 month 3rd & 4th 6 4 2 1 
Total  139 99 13 9 
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TREATMENT OF CHILDREN WITH HELICOBACTER PYLORI INFECTION 
AND MALABSORPTION SYNDROME WITH PROBIOTICS : COMPARISON 
WITH CONVENTIONAL METHOD 
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Abstract 

 
Helicobacter pylori infection is one of the most common bacterial infection (82 %) in Senegal where 
malnutrition is common in children (25 %). 
Our aims were to definite prevalence of H. pylori, to determine the relationship between Hp infection and 
undernourishment and to verify the efficiency of treatment with probiotic. In some studies a positive 
effect of Saccharomyces boulardii has been demonstrated aganst H. pylori. 
We have included healthy children 7 to 10 years aged. 108 out of 129 (84%) were H. pylori-positive by 
breath-test. Two groups were randomised. The group A was treated with ten days standard triple therapy 
(Omeprazole 1 mg Kg /day in single day gift, Amoxycillin 50 mg/kg/two times per day and 
Clarithromycin 250 mg two times per day). The group B received probiotic (250 mg of Saccharomyces 
boulardii with 5g Inulin three times per day) for 3 months. 
Evaluation of treatment has done one month after the end of therapy. 
Seventy one children out of 110 (64.5%) had have digestive symptoms in their medical history. The main 
signs were recurrent abdominal pain in 64 cases. BMI were less than 18.50 in all the children with H. 
pylori infection without other nutritional abnormaly. 
Eight children were eradicated after treatment seven in the group under conventional treatment (58%) 
and one in the group under probiotics (6%).  
We concluded that prevalence of H. pylori infection is very high in young children as of the 7 years age 
in urban as in rural environment. Symptoms are not specific. No significant difference in the nutritional 
state is observed between H. pylori-positive and H. pylori-negative children. Treatment by probiotics 
does not seem to give efficient results for eradication of H. pylori. 

 
 
1. SCIENTIFIC BACKGROUND 
 
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 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, diarrhoea 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 (Clarithromycin) 
• 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 

Tetracyclin, 30-40 % to Macrolide as Azithromycin and Roxithromycin. 



 

So, the main problem in Senegal is to find the good, available and cheep treatment without 
resistance. 
 
Probiotics have been considered as possible tool for this purpose. The reasons are multiple. 
Probiotics have been shown in some studies to enhance immune reponses to some antigens: L. 
johnsoni LA1 increased the serum IgA and salival sIgA responses of adults to immunization 
with S. typhi Ty21A. The same probiotic increased the phagocytic activity of neutrophilis. 
Other strains increased the number or circulating B lymphocytes. There is also ample 
vidence that some strains of lactobaciilus shortened the duration of episodes, of acute 

s GG shortened the diarrhoeal 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 

s and strains. 
owever, Enterococcus SF68 did not exhibit any effects on watery diarrhoea caused by 

 in adults. 
ome probiotic lactobacilli seem to shorten the duration of antibiotic-association diarrhoea 

umber of patients 
volved in these studies may have contributed to obscure the real effects. A positive effect 

raveler’s diarrhoea. 

 view of these antecedents it is logical to propose the use of probiotics for prevention of 
ction. A review of the literature shows that are few publications in 

is repect. 

he effect of probiotics on H. pylori has been evaluated in a few studies. Some of these are in 
philus inhibited strains of 

ampylobacter (Helicobacter) pylori isolated from patients with acid-peptic disease. Lactic at 
ieved 

has no effect. 
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. casei subsprhamnosus 

. py h as B. bifidus, Pediococcus 
nto us and L. bu

ors postulated that the capacity of the bacteria to produce lactic acid was the main 
factor in the inhibition of the growth of H. pylori. 

tudies carried out in laboratory animals showed that administration of L. salivarius to 
ce pr nization by H. pylori and could even eliminate 

monocontamination by H pylori in previously genotobiotic mice, the release of IL-8 in vitro, 
 m  was also decreased by L. salivarius. A similar 

ffect of inhibiting the growth of H. pylori was demonstrated in vitro by Aiba and coworkers. 

 vitro in a way that 
is independent of pH and concentrations of lactic acid as well as the adhesion of the bacteria 

e itheliu culture supermatant 
hibited stomach colonization by Helicobacter felis and the appearance of histological 

urease activity of the 
urviving live bacteria. It has been recently shown that the supernatant of cultures of 

Lactobacilus johnsonii strain LA1 interferes with the in vivo growth of H. pylori irrespective 

e
diarrhoea. Lactobacillu

disease was lessened. The same effect is shared by other probiotic specie
H
Vibrio cholerae or by toxigenic Escherichia coli. By comparison E. faecium did shorten the 
duration of diarrhea in a placebo-controlled study
S
caused by Clostridium dificile although it is possible that the small n
in
has been demonstrated for Saccharomyces boulardii, an unicellular yeast. On the other hand, 
clear protective effect has been shown in the prevention of t
 
In
treatment of H. pylori infe
th
 
T
vitro evaluations : Bhatia an co-workers demonstrated that L. acido
C
concentrations of 1 per cent or 3 per cent inhibited H. pylori growth but this was not ach
by 0,5 or 1 per cent hydrogen peroxide. The sonic extract of Lactobacillus 
Midolo and coworkers observed that lactic, acetic and hydrochloric acids inhibited the 

also inhibited H lori growth while other probiotics suc
pe sace lgaricus did not. 
The auth

 
S
genotobiotic mi evented gastric colo

that was used as a arked of inflammation
e
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

to a gastric p m cell line. In experiments in mice the spent 
in
lesions in the gastric mucosa. The same preparation inhibited the 
s
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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 immunological effect, as suggested by some of the 
evidence discussed elsewhere. 
 
 
2. AIMS OF STUDY 
 
This study is proposed in a follow-up design over two or three years period to: 
 
1. Definite prevalence or Helicobacter pylori in 129 healthy children between 7 and 10 
 years old, using Labelled Urea Breath test 
 
2. Determine relationship between Hp infection and undernourishment 
 
3. Determine efficiency in eradication of H. pylori by Probiotic, in comparison with 
 conventional method in two groups of HP+ children 
 
 
3. PROJET CALENDAR 
 
15.12.1999:  Contract form SEN.11085 
 
05.06.2000:  First Research coordination meeting-Vienna 
 
10.07.2000:  First coordination meeting of research team: Chief-Investigator,  
    Practitioners, Paediatricians, Nurses and Staff of school) 
    Signed Informed Consent and agreement of ethical commission 
    Questionnaire with anthropometrical parameters and general clinical 
    examination 
    Study protocol according to First RCM 
    Interpretation elements: DOB 30and or DOB 45 before and after 
therapy 
 
15.07.2000:  Request for samples collection tubes and for isotope P

13
PC-urea 

 
12.10.2000:  Reception of tubes 
 
15.11.2000:  Reception of P

13
PC-urea 

 
10-13.01.2001: Recruitment of 129 children in Senegal and initial tests (breath-test and 
    anthropometrical and clinical examination)-Phase I 
 
28.02.2001:  First consignment of samples to Santiago in Chile 
 
28.11.2001:  Reception of first results of breath-test(Phase I) 
 
18.02.2000:  Consignment of antibiotics, probiotics and  PPI from Brussels 
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20.04.2002:  Reception of Drugs 
 
10.05.2002:  Drawing lots H pylori + children in two randomised groups (Phase II) 
 
June-October:  School Holiday 
 
November 2002: Drugs out –of date 
 
February 2003: Purchase of Antibiotics 
 
01.03.2003:  Beginning of treatment (in only one of three centers) 38 children in 
    two groups of 19(Phase II 
 
01.06.2003:  P

13
PC-Urea –Test on 28 children 

    10 children loosed or refusal 
 
03.06.2003:  Second consignment of samples to Santiago in Chile. 
 
 
4. METHOD AND DESIGN OF STUDY 
 
The study is conducted in a parallel manner: two groups of 38 children, both H. pylori 
positive, after consent of their parents : 
 

• Groups A: Conventional therapy for 10 days 
• Omeprazole 1 mg Kg /day in single day gift 
• Amoxycillin 50 mg/kg/two times per day 
• Clarithromycin 250 mg two times per day 
• Group B: Probiotic Saccharomyces boulardii for 3 months (ultra-levure 250) + 5g 

Inulin three times per day. 
 
Evaluation of treatment one month after the end of therapy. 
 
 
5. RESULTS 
 
5.1. Results phase I 
 
129 pupils 7-10 years old tested 



 

Liste des enfants 7-10 ans  SENEGAL 
Nº Pr om  D  enom N 0 30 45 DOB30 OB45 Resultat 

1   -20,52   A.T. D.  -3,87 fermé
tube mal 

16,65
#VALE

UR! Positif 

2         A. D. -5,26 18,56 10,29 7,07 15,55

probablement positif, 
mais sans valeurs basales

detectables
3 D. K. -24,67 3,54 0,35 28,21  Positif  25,02
4   -20,76 -   K. D. 12,76 -15,28 8 5,48 Positif 
5 B. S. -20,77 -6,3 0,22  Positif 14,47 20,99
6    26,28  N. D. -20,38 5,9 7,39  27,77 Positif 
7    14,86 S. F. -22,86 -3,8 -8 19,06 Positif 
8   -23,49     A. F. 20,47 9,19 43,96 32,68 Positif 
9   -23,77  -    M. T.  -6,22 13,93 17,55 9,84 Positif 

10 P. M. B. -23,83 -23,29  0,54  -24,34 -0,51 Negatif 
11 A    -    .N. B. -23,43 -7,6 10,13 15,83 13,3 Positif 
12    N. D. -23,99 4,07 -1,22 28,06 22,77 Positif 
13 S. O.K. N. -24,71 -24,22   -18,92 0,49 5,79 Positif 
14     A. S. -26,16 -16,93 -11,29 9,23 14,87 Positif 
15 M  .    . D. N -23,06 -11,09 -15,99 11,97 7,07 Positif 
16 A. M. L. -23,81 -10,77    -18,32 13,04 5,49 Positif 
17   25,39 18,67 K. N. -24,34 1,05 -5,67 Positif 
18 A. D. D. -26,17 -11,1  1   -19,9 5,07 6,27 Positif 
19     D. N. -21,57 6,06 3,38 27,63 24,95 Positif 
20 K. F. -22,21 -22,19 -22,44 0,02 -0,23 Negatif 
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21 C. T. D. -26,22 -6,21  -13,48 20,01 12,74 Positif 
22   18,57  A. D. -23,73 -5,16 -14,62 9,11 Positif 
23   I. D. -19,2 2,52 -5,32 21,72 13,88 Positif 
24 N. F. N. -20,52    19,22 43,77 39,74 64,29 Positif 
25  -24,81    A. D. -20,15 -20,49 4,66 4,32 Negatif 
26     M. D. -25,42 -24,47 -25,16 0,95 0,26 Negatif 
27      B.T. -22,73 2,38 53,94 25,11 76,67 Positif 

28 K. S. -23,59 2,13 low signal 25,72 
#VAL

UR! 
E

Positif 

29 D. T. -23,29 5,56 low signal 28,85 
#VALE

UR! Positif 
30    K. S. -24,84 -6,22 -12,47 18,62 12,37 Positif 
31    K. S. -24,86 4,12 -13,06 28,98 11,8 Positif 
32     N.A. D. -19,01 22,44 1,98 41,45 20,99 Positif 
33     3  A. D. -20,51 11,43 -9,05 1,94 11,46 Positif 
34 A. S. -25,7 -16,63 2,35 9,07 28,05 Positif 
35 T. K. -19,74 1,03 25,14 20,77 44,88 Positif 
36 E. F. D.  77,21 20,22  -21,87 99,08 42,09 Positif 
37 S. K. M. -25,22 -14,64   -17,75 10,58 7,47 Positif 
38     N. D. -25,22 -21,61 -24,65 3,61 0,57 Negatif 
39     B. G. -25,22 -16,16 -18,14 9,06 7,08 Positif 
40     S. N. -27,32 -16,26 -18,75 11,06 8,57 Positif 
41      I. D. -24,36 -20,16 -20,94 4,2 3,42 Negatif 
42   -25,25  A. F. -19,39 -20,64 5,86 4,61 Positif 
43   -  1 27,03 S. N. -25,22 7,97 1,81 7,25 Positif 
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44 P. M. -25,83 -17,64 -19,02 8,19 6,81 Positif 
45 M. S. -24,63 -19,51 -20,45  5,12 4,18 Positif 
46 M. N. D. -25,34 -11,11 -15,02 14,23 10,32 Positif 
47    -    M. N. -24,33 -8,93 14,61 15,4 9,72 Positif 
48 M. D. B. S. -21,4 -9,27    -9,95 12,13 11,45 Positif 
49      M. T. -21,86 -6,87 -11,65 14,99 10,21 Positif 
50 M. S. D. -19,56 6,13 1,6 25,69 21,16 Positif 
51   -24,84     M. M.  -14,95 -20,66 9,89 4,18 Positif 
52 N. B. N. -22,61  -11,7 -11 10,91 11,61 Positif 
53 E. M. D. -25,92 8,09 -0,61 34,01 25,31 Positif 
54   -22,33    A. F. -12,82 -8,14 9,51 14,19 Positif 
55 K. S. -23,38  15,48  38,86 Positif  3,05  26,43
56 M. M. N. -24,15 -3,76    -7,96 20,39 16,19 Positif 
57  -  -  F. M. -23,13 22,63 22,99 0,5 0,14 Negatif 
58      M. D. -25,23 -13,94 -17,86 11,29 7,37 Positif 

59   -15,14 -13,84 
# #

 M. M.
low 

signal 
VALE
UR! 

VALE
UR! 

probablement positif, 
mais sans valeurs basales

detectables
60       M. F. -24,85 -22,73 -20,54 2,12 4,31 Negatif 
61 C. D. T. -25,08 -3,2 -11,58 21,88 13,5 Positif 
62 P. M. D. -24,9 -17,38 -19,3 7,52 5,6 Positif 
63 M. D. M. -25,69 -22,92 -23,71 2,77 Negatif 1,98 
64   -26,61  K. D. -15,79 -21,29 10,82 5,32 Positif 
65       R. F. -24,3 -23 -20,22 1,3 4,08 Negatif 
66 I. G. -26,19 1,04 -17,53 27,23 8,66 Positif 
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67 S  .    
# #

 . D. D
low 

signal -8,6 -6,89
VALE
UR! 

VALE
UR! 

probablement positif, 
mais sans valeurs basales

detectables
68       F. S. -23,52 -23,04 -23 0,48 0,52 Negatif
69 M. K. D. -23,15 -3,18 -10,34 19,97 12,81 Positif 
70 M. S. M. -24,78 -5,76    -11,14 19,02 13,64 Positif 
71      A. D. -21,74 -18,35 -13,58 3,39 8,16 Positif 
72       A. G. -20,45 25,43 -16,1 45,88 4,35 Positif 

73 M. N. -18,83 -16,15 low signal 2,68 
#VALE

UR! Negatif 
74   -  C. G. -25,5 -2,81 15,85 22,69 9,65 Positif 

75   N. F. -21,88 signal 
low 

-22,9 
#VALE

UR! -1,02 Negatif 
76 Y. F. D. N. -24,19 7,75 4,25 31,94 Positif 28,44 
77   24,82 A. D. -26,18 -0,76 -1,36 25,42 Positif 
78 F. B. S. -24,57 -19,08 -18,98  5,49 5,59 Positif 
79     7,15  M. K. -23,85 -16,7 -15,74 8,11 Positif 
80    I. D. -21,85 -4,33 -9,62 17,52 12,23 Positif 
81      B. L. -25,44 -26,04 -25,65 -0,6 -0,21 Negatif 
82      N. N. -25,76 24,65 27,15 50,41 52,91 Positif 
83 B      . S. D. -25,42 1,98 4,96 27,4 30,38 Positif 

84 B. D. -24,57 low signal UR! Positif -10,04 14,53 
#VALE

85       S. W. -23,4 -6,68 -10,69 16,72 12,71 Positif 
86   -23,52     B. N.  -22,8 -23,3 0,72 0,22 Negatif 
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87 S. M. B. -23,55 -13,47    -16,08 10,08 7,47 Positif 
88    I. D. -20,99 -6,69 -12,52 14,3 8,47 Positif 
89   -21,23     S. N. -11,92 -0,68 9,31 20,55 Positif 
90      M. D. -20,65 -19,35 -19,02 1,3 1,63 Negatif 
91       N. N. -24,55 -8,34 -13,82 16,21 10,73 Positif 
92   -23,87     T. B. -3,73 -24,61 20,14 -0,74 Positif 
93 L. D. -22,75 -1,05 -10,46  21,7 12,29 Positif 
94    A. S. -21,93 -8,94 -11,74 12,99 10,19 Positif 
95      N. D. -24,05 12,42 2,66 36,47 26,71 Positif 
96    20,88 13,36 D. T. -20,56 0,32 -7,2 Positif 
97       A. B. -20,44 -3,47 -15,19 16,97 5,25 Positif 
98       S. H. -22,66 -18,68 -10,63 3,98 12,03 Positif 

99 N. S. 
#VALE

UR! Positif -23,81 3,02 low signal 26,83 
100 N. N. -19,21 14,48 5,89 33,69 25,1 Positif 
101 A. N. -18,79 -1,11 -1,51 17,68 17,28 Positif 
102 N. B. -19,53 -6,1 -18,92 13,43 0,61 Positif 
103 L. C. -21,65 -6,42 -6,32 15,23 15,33 Positif 
104 T. N. -19,46 23,05    19,87 42,51 39,33 Positif 
105 N. S. -21,91 -21,77   -17,53 0,14 4,38 Negatif 
106 A.G.      -23,23 13,64 10,52 36,87 33,75 Positif 

107 S. G. -22,13 signal -2,19 UR! 19,94 Positif 
low #VALE

108 M. D. -23,41 -2,77 -9,98 20,64 13,43 Positif 
109 M. T. -26,5 -18,18 -18,05 8,32 8,45 Positif 
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110 . 2 A N. -23,7 -10,07 -14,96 13,65 8,76 Positif 
111 7 2  4F. D. -24,5  30, 4 39,88 54,81 64, 5 Positif 
112  9 7 8K. S. -26,8  -6,1  -8,04 20,72 18, 5 Positif 
113  D. 9 6 14 N atM. -22,5 -17, 1 -18,45 4,98 4, eg if 
114  S. -24,43 0  38 PositiK. 15, 2 16,95 39,45 41, f 
115 F. F. -21 1 19 Positi21, 8 4,19 42,18 25, f 

116 N. N. -23,12 2 al
LE

R! Negat-23, 6 low sign -0,14 
#VA

U if 
117  7 ,3 4K. G. -25,8  -19  -19,4 6,57 6, 7 Positif 
118 K. N. -25,33 2  24 Po-17, 4 -18,09 8,09 7, sitif 
119  7 6 ,1 PoA. H. -24,6  0,0  -6,57 24,73 18 sitif 
120 S. D. 4, 7  ti-2 91 -3,3  -10,88 21,54 14,03 Posi f 
121  8 77,68 PositiP. D. -23,78 43, 1 53,9 67,59 f 
122 C. D. -24,42 2   12,18 Positi-12, 3 -12,24 12,19 f 
123 S. D. -25,48 5  6,3 ti-18, 1 -19,18 6,97  Posi f 
124 M. N. 22 -6,09 41,66 16,35 Po-22,44 19, sitif 
125 S. D. -23, 9   27,99 Po51 3,7  4,48 27,3 sitif 
126  9 20,1 tiS. N. -25,43 3, -5,31 29,33 2 Posi f 
127 A. T. -23,78 9   ositi-13, 6 -10,3 9,82 13,48 P f 
128 . D. -24,74 2 15,78 Positif C -0,9  -8,96 23,82 
129  2,4 33,6 Positif F. D. -23,85 2 6 9,78 46,31 3 
 
 
 
 



 

5.1.1. Location and sex distribution 
 

Gender Female Male Total 
Location n % n % n % 
Pikine 26 57.8 19 42.2 45 34.9 
Khombole town 21 50.0 21 50.0 42 32.6 
Khombole 
village 

20 47.6 22 52.4 42 32.6 

Total 67 51.9 62 48.1 129 100 
 
5.1.2. Prevalence of H. pylori infection 
 
108 children (84%) are H. pylori-positives by breath-test. 
 
Distribution of children with H pylori infection by gende

ender Female Male 
r and location 

Total G
Location %  N % n n %
Pikine 61.5  38.5 39 35.5 24 15
Khombole town 45.5  54.5 33 30.0 15 18
Khombole 
village 

47.4  52.6 38 34.5 18 20

Total  48.2 110 100 57 51.8 53
 

t 13.557 (Pikine = 15.081, 
hombole town = 12.918 and Khombole village = 12.548). BMI were less than 18.50 in all 
e children with H. pylori infection without other nutritional abnormaly. 

 
Distribution sy  pylo on by location 
Location Pikine Khombole ombole Total p-

value 

5.1.3. H. pylori Infection and symptoms 
 
71 children out of 110 (64.5%) had have digestive symptoms in their medical history, 56.4% 
at Pikine, 60.6% at Khombole town and 76.3% at Khombole village. The main signs were 
recurrent abdominal pain in 64 cases (Pikine = 18, Khombole town = 19 and Khombole 
village = 27). 
During the enrollment, 54 children were symptomatic (Pikine = 9, Khombole town = 22 and 
Khombole village = 23, p-value = 0.0002). The BMI average was a
K
th

mptoms of children with H ri infecti
Kh

town village 
Symptoms % % n %  n % n n 
Abdominal 
pain 

3 7.7 12 36.4 19 50.0 34 30.9 0.019
6 

Diarrhoea 0 0 7 21.2 14 36.8 21 38.9 0.655
0 

Anemia 3 7.7 4 12.1 4 10.5 11 10.0 0,815
6 

Thinness type 30 76.9 33 100 38 100 101 91.8 0.001
3 3 
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5.2. Results phase 2 
 
Eight children were eradicated after treatment; seven in the group under traditional treatment 

.1. Prevalence 

 (Khombole town) or in rural area (Khombole village). 
hese results are in conformity with those reported before to Senegal that elsewhere in Africa. 

 

(58%) and one in the group under probiotics (6%).  
 
 
6. COMMENTS 
 
6
 
The study confirms the very strong prevalence of Helicobacter pylori infection with in an 
apparently healthy children population from 7 to 10 years old, as well in an urban centre 
(Pikine) as in a rural city
T
 
PREVALENCE IN GENERAL POPULATION IN AFRICA 

COUNTRIES PREVALENCE 
Benin 80 % 
Cote d'Ivoire 90 % 
Nigeria 85 % 
Senegal 82 % 
Congo (Kinshasa) 88 % 
France 46 % 
Belgium 52 % 

 
 
The strong prevalence is related to the social cultural and economic conditions in developing 

g a room, accessibility to current water, availability of toilets of freezer, rate of 
venue per person has shown very high rate of H. pylori-positive. 

 
 

SOCIO-ECONOMIC STATUS PREV ylori 

countries. 
The socio-economic status stratified on 4 ranges by number of persons living in the same 
house sharin
re

ALENCE H. p
Range A (high class)    90 % 
Range B 79.4 % 
Rang 78.4 e C % 
Range D  (lower class) 83.9 % 

 
o difference is observed because early age of infection and because during life people move 

3,1 % of 
ference between those infected by H. pylori or not. 

 

N
from low to high class and keep along their infection. 
 
6.2. Symptoms 
 
Causal relationship is commonly shown between symptoms and H. pylori infection children 
with gastric or duodenal ulcer. However this link is not proven in children with gastritis.  
Abdominal pain is the most frequent symptom (40 – 90%) among children H. pylori-positive 
ccording different series. In our study, abdominal pain is observed in 81,8 to 9a

children without any dif
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More frequent diarrhoea in rural area (60,9 %) than in suburban (31,8%) or urban  areas (0 %) 
annot be related to H. pylori infection because other possible causes are multiple. 

n with H. pylori, in particular a 

ri-
ositive and H. pylori-negative children. 

 
The assumption according to which the H. pylori infection through gastric hypochlorhydria, 
play a part in the pathogenesis of chronic diarrhoea, malnutrition and growth failure was not 
confirmed. ; It may be a simple association and the same socio-economic factors explain these 
different pathologies.   
 
Studies showed that H. pylori infection is not more frequently associated with diarrhoeas in 
children (GENGA-ZANDZOU P.S and al Paediatrics 1999; 104: 216 -21). 
 
On the other hand, several more convincing observations suggest that H. pylori infection can 
be associated with refractory iron deficiency anaemia which is corrected by iron 
supplementation only after eradication of Helicobacter pylori. (CHOE U.H. and al 
Helicobacter 1999, 4: 135-139). 
 
The effect of the eradication of HP on the symptoms, not observed in our work, is actually 
rarely reported. Several reasons can explain this fact: placebo effect, slow improvement of 
gastritis after eradication and the too short time of the survey after eradication. 
 
Therapeutic 
 
Eradication rate of 58% obtained with standard triple therapy in our study is lower than the 
rates reported as well in Africa where Helicobacter pylori resistance to antimicrobial agents is 
up to 90%. 
 

ANTIMICROBIAL AGENTS RESISTANCE RATES 

c
 
Other symptoms are rarely described during the infectio
growth failure or malnutrition (ODERDA G and coll, BMJ 1998; 317: 514 - 5). 
 
Our findings did not show any significant different in nutritional status between H. pylo
p

Metronidazole  60 – 95 % 

Tetracycline  50 – 60 % 

Azithromycin 40 % 

Roxithromycin 30 % 

 
The incomplete study and the small sample size do not allow us to conclude. However 
eradication obtained with probiotics is significantly lower and emphasize their inefficiency in 
H. pylori eradication. Nevertheless a finer analysis of results shows a drop of DOB at 30 and 
45mn in all  the children (under standard triple therapy or under probiotics) in phase II in 
comparison with DOB of phase I. It could indicate a reduction of the bacterial load. Probiotics 
would clear H. pylori. The assumption of a synergistic action of probiotics with traditional 
antibiotics in order to increase their effectiveness might be the aim of a future study. 
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7. CONCLUSION 

The prevalence of H. pylori infection is very high in young children as of the 7 years age in 
rban as in rural environment. Symptoms are not specific.  
o significant difference in the nutritional state is observed between H. pylori-positive and H. 
ylori-negative children. 
reatment by probiotics does not seem to give efficient results for eradication of H. pylori. 

 

u
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APPENDIX 1: AGENDA OF THE MEETING 

FINAL RESEARCH CO-ORDINATION MEETING (RCM) FOR THE CO-
ORDINATED RESEARCH PROJECT (CRP) 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 THRIVE” 

AGENDA 

MONDAY, 16 JUNE 2003 

  9:00 –   9:15 Registration 

  9:15 –   9:30 Opening of the meeting 
B. Miranda-da-Cruz, Nutritional and Health-Related Environmental 
Studies Section (NAHRES) 
Election of the rapporteur 
Adoption of the agenda 
Administrative arrangements for the meeting 

  9:30 – 10:00 Coffee break 

10:00 – 12:00 SESSION 1: PROJECT REPORTS 
Chair: O. Brunser 

Argentina  (Marcela Zubillaga): 
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 
reinfection by this pathogen. 

Benin  (P.Francis Lawson): 
Treatment of children with (Helicobacter pylori) infection and 
malabsorption syndromes with probiotics: comparison with 
conventional methods. 

12:00 –14:00 Luncheon 14:00 – 16:00 SESSION 2: PROJECT REPORTS 
(continuation) 

Chair: Q. Nizami 
Chile  (Oscar Brunser): 

Treatment of children with (Helicobacter pylori) infection with 
probiotics: comparison with conventional methods. 

India  (Tony DS RAJ): 
Helicobacter pylori infection in apparently healthy South Indian 
children. 

16:00 – 16:30 Coffee break 
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16:30 – 17:00 SESSION 3: PROJECT REPORTS (continuation) 
Chair: M. I. Ortega Vélez  

Indonesia  (Mahdin A. Husaini): 
Magnitude of H. Pylori Infection and its impact on macro nutrition assimilation and 
nutritional status of under-five children. 

17:00   Reception 

TUESDAY, 17 JUNE 2003 

  9:30 – 10:30 SESSION 4: PROJECT REPORTS (continuation) 
Chair: P. Francis Lawson 

Mexico  (Maria Isabel Ortega Vélez): 
Relationship of Helicobacter pylori infection to the nutritional status 
of children with chronic diarrhoea and abdominal pain from three 
different environments. 

 10:30 – 10:30 Coffee break 

10:30 – 12:00 SESSION 5: PROJECT REPORTS (continuation) 
Chair: M. Zubillaga 

Pakistan  (Qamaruddin Nizami): 
Helicobacter Pylori colonization in infants and its relation to 
childhood morbidity. 

12:00 –14:00 Luncheon 

14:00 – 17:00 SESSION 6: GENERAL DISCUSSION  
Chair: O. Brunser 

• Completeness check of the submitted papers for each country: (1) 
manuscript for the planned NAHRES Report including its compliance 
with the guidelines, (2) short description of major achievements/success 
stories, and (3) list of publication 

• Coffee break as appropriate. 

WEDNESDAY, 18 JUNE 2003 

  9:00 – 12:00 SESSION 7: GENERAL DISCUSSION (continuation) 
      Chair: T. Raj  

• Preparation for drafting: (1) CRP summary for the NAHRES Report 
• Coffee break as appropriate. 

 
12:00 –14:00 Luncheon 
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14:00 – 15:00 SESSION 8: GENERAL DISCUSSION (continuation)  
        Chair: M. I. Ortega Vélez  

• Preparation for drafting for evaluation/assessment of the CRP. 
• Coffee break as appropriate. 

THURSDAY, 19 JUNE 2003 

 

  9:00 – 12:00 SESSION 9: DRAFTING REPORTS  
Chair: M. A. Husaini 

 Coffee break as appropriate 

12:00 – 13:00 Luncheon 

13:00 – 17:00 SESSION 10: DRAFTING REPORTS (continuation) 
Chair: M. Zubillaga  

 Coffee break as appropriate 

FRIDAY, 20 JUNE 2003 

9:00 – 14:00 SESSION 11: FINALISING REPORTS AND FINAL DISCUSSIONS 
Chair: T. Raj 

• (1) Presentation and adoption of the reports, (2) presentation of 
conclusions and recommendations. 

CLOSING OF THE MEETING 
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