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

1. SCIENTIFIC BACKGROUND AND SCOPE OF THE PROJECT

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

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

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

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

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

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

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

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

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

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

2. METHODS

2.1. Immunological Pilot Study

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

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

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

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

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

OVERALL OBJECTIVE

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

SPECIFIC RESEARCH OUTPUTS

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

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

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

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

Protocol

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

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

HUMAN Gesellschaft fuer Biochemica und Diagnostica mbH, Wiesbaden, Germany

Assessment of the nutritional status by

Physical anthropometric measurements according to Lohman TG et al 1988

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

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

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

Chem 1988; 34: 377).

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

3. RESULTS

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

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

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

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

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

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

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

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

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

4. PLANS FOR FUTURE WORK

Additional future skills on this topic:

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

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

13r
PDB '

Subject With Diarrhoea

13 n /Oi >
U PDB I 'oof

Subject Without Diarrhoea

Basal Postdosis A Results Basal Postdosis Results

1(21)

3(23)

5(25)

7(27)

10(30)

13(33)

8(28)

9(29)

Mean

SD

-20.31

-20.95

-19.54

-20.31

-20.45

-19.91

-20.3

0.44

-20.41

-20.80

-6.05

-17.84

-19.77

-19.85

Low

Low

-17.45

5.18

0.1

0.15

13.4
9

2.47

0.68

0.06

Signal

Signal

2.83

4.84

1/6

2(22) -28.08 29.24 57.32 +

4(24) -19.86 -19.72 0.14

6(26) -20.65 4.84 15.81 +

11(31)

12(32)

14(34)

15(35)

16(36)

Mean

SD

-19.21

-19.28

-19.63

-19.45

-17.22

-20.42

3.03

-17.94

-18.93

-3.60

1.93

-16.27

-5.06

15.91

1.27

0.35

16.03

17.52

0.95

13.7

18.05

4/8

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

IN CHILDREN AFFECTED WITH
HAVANA CITY IN MARCH/APRIL

N
Age (months)

Age range (months)
Weight (kg)

Height (cm)

Haemoglobin (g/l)

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

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

Anaemia
Parasitism
Giardiasis

Percent of Children with familiar pathological history of:
Gastritis

Ulcer
Stomatitis or Glositis

Parasitism
Giardiasis
Anaemia
Alopecia
Migraine

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

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

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

(expiry date 31.Jan.2002)

Children
with chronic

diarrhoea

18

12.7 ±5.5

5 - 2 3

8.7 ±2.1

73.4 ±7.7

10.8 + 1.2
70
56
45

Control group
(Apparently

normal
children)

11

15.8 ±6.6
3 - 2 4

11.5 ± 1.9

81.3 ±6.8

10.7 ± 1.2
64
18
9

39
44
61

55
9
18

50
17
28
17
11
28
5

28

94

94

36
9
0
0
9

27
0

45

100

100

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

Year of study

Reference

1988 [19]

1992 [20]

1992 [22]

1993 [21]

1990 [23]

1993 [24]

City of study

Santiago de Chile

Santiago de Chile

Concepcion

Santiago de Chile

Santiago de Chile

Santiago de Chile

No. of symptomatic (S)

or asymptomatic (A) Children

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

182(3 -16y )S

41 ( 8 - 1 6 y ) S

6 8 ( 6 - 1 6 y ) S

30 (3 -18 mo) A

448 (4 m o - 2 y) A

Percentage with
antibodies to Hp

5.8

42.3

100

84

0

0
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