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Abstract

Background. In Burkina Faso, in contrast with high rates ld&licobacter pylori infection from an early age, the prevalencetbf
pylori-associated diseases (ulcer and gastric cancer) is low.

Aims. To look for the prevalence dfl. pylori in healthy natives of Burkina Faso, both children and adults.

M ethods. We studied the prevalenceldf pylori infection in 258 healthy natives of Burkina Faso (70 children aged 6 months—15 years and
188 adults aged 16-65 years), using a serological screening (IgA and.lg@ori antibodies). All the studied subjects underwent a ques-
tionnaire regarding their life-style, socio-economic status, dietary habits and hygienic sanitary conditions. Data concerning the geestionnair
were compared betweéh pylori positive and negative subjects.

Results. The rates oM. pylori positivity in children were significantly higher than in adults, and in adults the positivitydfquylori
infection decreased with increasing age. The comparison of the questionnaire’s data bé&tpyden seropositive and seronegative subjects
showed that poor socio-economic status and hygienic sanitary conditions were similar in the two groups. Instead, a higher pré¥alence of
pylori positivity was observed in subjects belonging to families living in close contact with sheep, because of their labour and agro-pastoral
tradition (shepherds and sedentary farmers).

Conclusion. H. pylori infection in Burkina Faso is acquired early in life and is related not only to some yet well-known risk factors
(poor socio-economic and hygienic status), but also to a close contact with sheep. The gradually dddregRinigseropositivity in adult
population of Burkina Faso represents an unexplained enigma, which needs further studies.
© 2004 Editrice Gastroenterologica Italiana S.r.l. Published by Elsevier Ltd. All rights reserved.
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1. Introduction to person seems to be the most likely ro[2g though in
specific settings, transmission from zoonotic reservoirs has
H. pylori infects more than half of the World population been recently proposd8,4].
and is a major cause of upper gastrointestinal disease such H. pylori infection is precociously acquired in both de-
as gastritis, peptic ulcer and gastric candr It is tough veloped and developing countries with the difference that
that the most common modes of transmission are oro-oralin developing countries children acquire the infection very
and faecal—oral, and the highest ratesdopylori infection early in life, while in developed countries it is acquired in
are associated with low socio-economic status, overcrowd-older age (second and third decades), at a rate of less than
ing and low levels of sanitation. Transmission from person 1% a yeaf2,5,6].
It is clearly established thd#l. pylori infection, unless
specifically treated, is a persistent condition that proceeds
* Corresponding author. Fax:39 091 7035478, slowly from chronic gastritis to peptic ulcer and, in a minor-
E-mail address: cescocat@freemail.it (F. Cataldo). ity of subjects, from atrophic gastritis and intestinal meta-
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plasia to gastric cancer. However, an early life exposure to Saronno, Italy) were used, according to the manufacturer’'s
H. pylori appears critical for the development of gastric ma- instructions. The kits had been validated in children and
lignancy[1,2]. adult Burkina Faso healthy population, showing a sensi-
Despite the fact that several serological studies in differ- tivity of >98% and a specificity of >97%. Sensitivity and
ent regions of Africa have shown a wide acquisitiontbf specificity were calculated on a panel of negative and posi-
pylori infection at an early age, the incidence of gastric can- tive samples according to the Federal Drug Administration
cer in this area is extremely lof¥]. This finding is known (FDA). Results were expressed in ELISA units/ml. A serum
as the ‘African enigma’, and it is not clear if in this area of sample was considered positive fAr pylori infection if
the World gastric cancer is rare because of some environ-had values >20 U/ml, both for IgA and IgG antibodies.
mental or genetic population’s protective factors, or because A detailed questionnaire regarding socio-economic status,
H. pylori African strains are less malignant than the ones in hygienic sanitary conditions, life-styles and dietary habits
other areas of the Worlfy,8]. was specifically prepared. All the studied subjects, and in
Burkina Faso (formerly Upper Volta) is a country of the case of children, their parents, underwent this question-
West Africa, inside the Sudan—-Guinea area, once a colonynaire under the supervision of a physician. The following
of French Africa, which gained independence in 1960. conditions were requested: anagraphic data (age, gender),
The people living in Burkina Faso belong to several ethnic socio-economic status (parents’ occupation, daily and direct
groups (Mossi, Peuhul, Gurunsi, Bobo, etc.). Most of them contact of the family members with sheep), hygienic sanitary
are Mossi and reside in the hinterland of Ouagadougou, conditions (place, kind and wideness of the residence, num-
the capital of Burkina Faso. They constitute a very ho- ber of persons in the household, water supply), life-styles
mogeneous population with respect to origin, childhood, and dietary habits (custom of the mothers to pre-chew the
socio-cultural and hygienic conditions, life-styles and food foods of their sons, bed-sharing of mothers with their chil-
consumption. Mossi have a marked agro-pastoral tradition dren and habit of the children to share plates with other fam-
and they are mainly shepherds or sedentary farmers, livingily members during the meals). Data concerning the ques-
in small clay huts of rural villages or of city’s suburbs. Their tionnaire were compared betweldnpylori seropositive and
socio-economic status is low and their hygienic sanitary seronegative subjects.
conditions are poor, with bad water supply and reduced liv-  The x-test with Yates correction or the Fisher's exact test
ing rooms. Consequently, they are at high risk for diseaseswere used for statistical analysé&svalues were calculated

transmitted by oro-oral and faecal—oral route. using the two-tailed test and the significance was measured
In Burkina Faso, in contrast with precocious exposition to at theP < 0.05 level.
H. pylori infection and according to the ‘African enigma’, Informed consent was obtained from all subjects or their

the incidences oH. pylori related peptic ulcer and gastric parents, and the study was approved by the Ethics Committee
cancer appear raff]. In addition, today there are no data of the St. Camille Medical Centre.
concerning the prevalence &f. pylori infection in Burk-
ina Faso in different classes of age. These reasons have
prompted us to look for the prevalencetbfpylori infection 3. Results
in healthy natives of Burkina Faso, both children and adults.
Fig. 1 shows the prevalence of seropositivity (only IgA
positivity, only 1gG positivity, IgA plus IgG positivity and
2. Material and methods overall positivity) forH. pylori infection, both in children
and in adults. Children had ratestéf pylori positivity (only
We performed a cross-sectional study on 258 black na- IgG, IgA plus IgG and overall positivity) significantly higher
tives of Burkina Faso (70 children, 36 males and 34 females, than adults.
aged 6 months—15 years, mean age 5.3 years and 188 adults, Fig. 2 shows the overalH. pylori positivity, stratified
101 males and 87 females, aged 16—65 years, mean age 37.8mong children into four groups of 4 years since 0.5-15
years). They were screened at random from a population ofyears, and among adults into five groups of 10 years since
2600 healthy individuals visiting the St. Camille of Oua- 16—65 years. Itincreased precociously in young children and
gadougou Medical Centre in Burkina Faso, for a medical was high during childhood, but gradually declined in adults
check-up. None suffered dyspeptic symptoms (vomiting, re- with increasing age.
gurgitation, epigastric pain, hematemesis, etc.) or had signs Regarding the comparison of the questionnaire’s data be-
suggestive of upper gastrointestinal disease. tweenH. pylori seropositive and seronegative subjects (over-
All the studied subjects provided a blood sample, and all seropositivity, both in children and in adults), the rates
sera were collected, frozen at80°C and carried by one  of poor hygienic status, of life-styles (residences, water sup-
of us (S.M.) to a single centre (Department of Paediatrics, ply, sharing mother’s bed) and of dietary habits (mother’'s
Palermo) where the analysis fét. pylori antibodies (IgA pre-chew food, sharing plates during meals) were similar
and 1gG) was carried out. Two commercially available in both groups Table J). Instead, the rates of subjects be-
ELISA kits (H. pylori IgA and H. pylori IgG, EQUIPAR, longing to families in daily and direct contact with sheep,
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Fig. 1. Prevalence of seropositivity fét. pylori infection in children and adults. Children vs. adults: only IgG positivity, 2 0.0001; IgA plus IgG
positivity, 2P < 0.001; overall positivity, P < 0.0001.
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Fig. 2. Overall prevalence dfi. pylori seropositivity according to the agg¥ for trend: 45;P < 0.0001).

because of their occupation and their agro-pastoral tradition4. Discussion

(shepherds and sedentary farmers), were significanfty (2

< 0.0001) higher irH. pylori positive individuals (150/156, Our study shows that in Burkina Fast pylori infec-

96.1%) than irH. pylori negative subjects (30/29, 4%). tion is frequent and widespread since early childhood. This
is in accordance with previous serological studies in other
countries of Africa, showing that in this continddt pylori

Table 1 infection is early and ubiquitoU$-9].

gufsrtio:”f;i;e'Sngata ICOF‘CS"“”Q T?Sidefr‘]%ey Watner Sl:PP'V' 'Lf_e Stty'ebs ;”d In H. pylori infection, the route of transmission seems

el :n(ljsatljult-s)py ori seropositive and seronegative subjects (both 1, ha girect from person to person, while its prevalence is
related to poor social and hygienic stafds?]. This might

well be the case of our studied subjects because most of

Overall H. pylori H. pylori

iti ti . . . .
25;?5;53' ve zﬁgj)gftia ve them, both children and adults, lived in rural villages or

Residence in huts of rural 71/156 (45.5%) 297102 (48%) in city suburbs with reduced and crowded rooms and poor

village water supply. N o
Residence in huts of city’'s  79/156 (50.6%) 48/102 (47%) In Burkina Faso the rates &f. pylori infection in adults

suburbs were lower than in children, and this finding cannot explain
Restricted and crowed 150/156 (96.1%) 97/102 (95%) a direct transmission dfl. pylori infection from adults to

residences ; : : ; :
Poor water supply 156/156 (100%) 102/102 (100%) CEIldl’en. hln rt]hIS regalrd, pre\f/|ous_,bszrolog|cel_l StuIdI?§ have
Mother's pre-chew foods 143/156 (91.6%) 94/102 (92.1%) Shown anigher prevalence o antibodies agathgtylori in
Sharing mother’s bed 152/156 (97.4%) 100/102 (98%) Some professions (abattoir workers, shepherds, veterinaries)

Sharing plates during meals ~ 153/156 (98.1%) 100/102 (98%)  of direct contact wittH. pylori infected animal$4,10-13]

No significant differences were observed between seropositive and In addition, raised rates_dﬂ. pylori |nfe-cfuon haV('_:' been
seronegative subjects. observed among Columbifi4] and Sardiniafil5] children
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living, as our analysed subjects, in close contact with sheepversely, a progressive decrease of the seropositivity from

and sheep-dogs. Finally. pylori has been isolated from
intestinal tract of dogs, cats and shg¢&f—18]or from their

faeceqd3], and it has also been cultured in fresh sheep-milk,

where it can survive for several day9,20] These data
indicate a zoonotic reservoir dfl. pylori and a possible
transmission from animals to humanséf pylori. So we

young adulthood. This finding amounts to an ‘enigma within
an enigma’, as the rates of. pylori infection usually rise
with the age of the population. This enigma within an enigma
would not be an enigma if we accept the hypothesis that
signs ofH. pylori infection in these subjects disappear over-
time due to the development of atrophic gastritis. In this re-

suppose that in Burkina Faso the sheep might be a zoonoticgard, in South Africa, previous studi¢g,8] demonstrated

reservoir ofH. pylori, and that they might be an important
source of infection for humans because almost all ldur

thatH. pylori is common even at a young age and this leads
to the development of atrophic gastritis in a considerable

pylori positive subjects were members of shepherds’ and progression of infected subjects during adult life. Then, the

farmers’ families, with an agro-pastoral tradition and living
in close contact with sheep.

It is possible that in our study tHé. pylori seropositivity
might be due to a cross-reactivity with other ent&ampy-
lobacter species (e.gCampylobacter jejuni, Campylobacter
coli, Campylobacter fetus), as they are common in devel-

real enigma is why there is no progression to peptic ulcer
and gastric cancer.

Several mechanisms could determine a decrease of the
anti-H. pylori antibodies with age: (1) A genetic unknown
constitution of some populations might lead over the years
to a reduction in the immune responsdtaqylori infection.

oping countries. We have not excluded this cross-reactivity (2) Genetic diversity oH. pylori strains in Burkina Faso

absorbing our studied sera with pylori or testing them for
a specific antigenGag A), as performed in previous stud-
ies[4,11,13] However, we suppose that the high sensitiviy
(>98%) and specificity (>97%) of the used tests likely ex-
clude in our study a false cross-reaction.

The high and precocious rates &f. pylori infection
in Burkina Faso should correspond to high levelsHbf

that transform their helical bacillary morphology to coccoid
forms, which are accompanied by consistent reduction in
antigenicity and virulencf28,29]. (3) The presence of some
environmental conditions; the usual diet of native adults of
Burkina Faso includes great amounts of millet and sorghum,
which favour the conversion df. pylori strains in coccoid
forms, with a reduction of their antigenic powés]. (4) The

pylori-associated diseases (i.e. peptic ulcer and gastric can-development of atrophic gastritis as a consequence of preco-
cer), but their prevalence in Burkina Faso, as in other African cious exposition tdd. pylori infection, with increased lev-

countries, is low[9,21]. This finding is similar to the one

els of gastrin and pepsinogen. However, our findings require

of some Asian countries (South China, India, Bangladesh, further confirmations and explanations, while the above hy-
Thailand, Philippines), where the early exposition and the pothesis only reflect the multifactorial pathogenesis of the

high prevalence ofl. pylori infection since childhood does
not lead to raised rates of gastric canf2s].
So, H. pylori infection does not always directly correlate

H. pylori infection.
In conclusionH. pylori infection in Burkina Faso occurs
frequently in childhood and the routes of infection appear

with peptic ulcer and gastric cancer. Instead, some risk fac- to be linked not only to some well-known risk factors (poor

tors seem to be implicated with the progressiotdopylori
infection: genetic diversity of some more viruleHt py-
lori strains containing the cytotoxin-associated gelag(A)

socio-economic and hygienic status), but also to peculiar
living and working habits (close contact with sheep), which
suggest a zoonotic transmission. According to the ‘African

[21], racial differences concerning HLA genes, acid gastric enigma’ the incidence dfl. pylori associated diseases is low

secretion and polymorphism of pro-inflammatory cytokines,

in natives of Burkina Faso. A partial explanation of this find-

which may enhance or suppress inflammation of the gas-ing might be the protective effect of the traditional dietary

trointestinal mucosf23-25] and some dietary habif26]

habits in Burkina Faso, which have an inhibitory effect on

(salted and smoked foods rich in nitrates are strongly as-the progression ofl. pylori infection. The progressive de-
sociated with gastric cancer, whereas high consumption ofcrease oH. pylori seropositivity in adults of Burkina Faso
fresh fruits, raw vegetables and alcoholic beverages reducerepresents a second unexplained enigma, namely ‘an enigma

this risk).
In Burkina Faso, a partial explanation for the ‘African

within an enigma’, which needs further studies.

enigma’ can be offered by the traditional dietary habits dur- Conflict of interest statement

ing the adult age: high intake of vitamin C, carotenoids and
anti-oxidant agents with large amounts of fresh fruit, vegeta-

bles anddolo (a slightly alcoholic typical beverage of Burk-
ina Faso originated by millet and rich in tannin), which have
a protective effect on the progression of thepylori infec-
tion [26,27] However, further investigations are needed to
clarify this issue.
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