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Abstract

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

1. SCIENTIFIC BACKGROUND AND SCOPE OF THE PROJECT

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

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

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

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

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

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

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

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

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

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

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

2. METHODS

2.1. Design

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

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

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

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

2.3. Assessment of the nutritional status

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

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

2.4. Statistical Analysis

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

3. RESULTS OF A PRELIMINARY PILOT STUDY

13C Urea Breath Test

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

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

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

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

1

2

3

4

5

6

7

8
Mean
+SD

Height
(cm)

127.4

127.3

108.5

110

119.4

120.1

108

108
116.08
8.50

Weight
(kg)

27.3

29.6

18.7

18.8

24.8

21.7

19.8

25.3
23.25
4.10

Z (h/a)

0.67

-0.97

-3.48

-2.07

-0.79

-1.39

-2.45

-1.85
-1.54
1.23

Z (w/a)

0.86

-0.02

-2.13

-1.22

0.29

-1.2

-0.98

1.4
-0.37
1.20

Z (w/h)

0.58

1.21

0.49

0.29

1.19

-0.09

1.04

4.26
1.12
1.34

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

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

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

Subject

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

a PDB \ ho)

Basal

-17.41
-18.43
-15.30
-15.42

Postdosis

-16.93
-17.38
-14.82
-14.62

A

0.48
1.05
0.48
0.8

Results

-
-
-
-

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

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

0.09
4.56
0.86
0.46
61.61
32.76
10.3

-
-
-
-
+
+

4. PLANS FOR FUTURE WORK

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