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Prevalence of Helicobacter pylori Infection in a Rural Area
of the State of Mato Grosso, Brazil
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The prevalence offelicobacter pylorinfection was evaluated by ELISA in 40 children and teenag-
ers and in 164 adults from a rural area of the State of Mato Grosso, Brazil. Antibotepytori were
detected in the serum of 31 (77.5%) children and teenagers and in 139 (84.7%) adults. The prevalence
of infection increased with age4for trend, p < 0.01) even though no variations occurred in the region
in the present century in terms of living conditions or sanitation, economical development and migra-
tory influx supporting the hypothesis that the infection is also acquired during later life in developing
countries. An inverse correlation was observed between the prevalence of infection and annual family
income €2 for trend, p < 0.013). There was no correlation between type of system for sewage disposal
and prevalence of infection (p = 0.8). In conclusion, the prevalent¢ pf/lori infection in Nossa
Senhora do Livramento, a rural area from Brazil, is very high and similar to that observed in other
developing countries. Furthermore, the increase in the prevalence of infection with age observed in this
population seems to be due to both, cohort effect and acquisition of the infection during later life.
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Helicobacter pyloriis recognized as the main  In developed countries children and adolescents
etiological agent of gastritis in human beings andre only infrequently infected, and in adults over
as an essential factor in the pathogenesis of pep§i® years of age the seroprevalence of the infection
ulcer (Mégraud & Lamouliatte 1992). Furthermorefanges from 30% to 60% (Morris et al. 1986,
there is evidence that the microorganism is alsilégraud et al. 1989). On the other hand, in devel-
involved in the pathogenesis of gastric carcinom@aping countries up to one half of 10-year-old chil-
(Parsonnet et al. 1991) and MALT type gastric lymdren are infected withl. pylori. In Nigeria the in-
phoma (Wotherspoon et al. 1991). fection involves up to 92% of all children older

The microorganism is responsible for one othan 10 years and up to 100% of adults aged 50 to
the most frequent chronic bacterial infections in59 years (Holcombe et al. 1992). High rates of in-
volving more than 50% of the world population.fection are also observed in Chile (Rus§el et al.
Epidemiological studies have demonstrated that tH€293) and other developing countries (Mégraud et
prevalence oH. pylori infection increases with al- 1989). _ o
advancing age and is higher in developing coun- In Brazil, a country of continental size, impor-
tries and among low socioeconomic level populal@nt regional differences are likely to occur. We
tions, probably due to conditions that favor théPserved a prevalence of 62.1% and 34.1% among
acquisition of infection such as precarious hygien&dults (Rocha et al. 1992) and children from Belo

crowded living conditions, and absence or deﬁl_—’lori;onte (Oli\{eira et al. 1994), capital of the State
ciency of sanitation (Graham et al. 1991). of Minas Gerais, and 90% and 72% among adults

and children from Araguai, Jequitinhonha valley
(Rocha et al. 1994), considered to be one of the
poorest regions in the state. Nevertheless, no data
Financial support: CNPg, FAPEMIG, FINEP and PRPgare available about the prevalencédopyloriin-

UFMG, Brazil. fection in other regions of Brazil. Therefore, the
*Corresponding author. Fax: +55-31-274.2767 present study was undertaken to evaluate the preva-
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Livramento, State of Mato Grosso, a central regylori antibodies in different categories of expo-
gion of South America. sure was analyzed by the chi-square test for trends.
SUBJECTS AND METHODS The level of significance was set at p < 0.05.

The present study was approved by the Ethics RESULTS
Committee of The University Hospital, Federal Seventy five per cent of the population lived in
University of Mato Grosso, Brazil, and informedthe rural area and 25% in the urban area. Annual
consent to participate in the study was obtainef@mily income was less than US$ 3,600.00 for
from the children and from their parents or per82.5% of the families studied. The population used
sons responsible and from the adults. water with no treatment and lived in dwellings with
Nossa Senhora do Livramento is a municipalro sewer network. The index of crowding was 1.9
ity with 10,547 inhabitants (IBGE 1991) locatedperson per room.
in the central-southern region of the State of Mato Thirty one children and teenagers (77.5%) pre-
Grosso. This municipality has not presented popsented antH. pylori antibodies. No significant dif-
lation growth over the last decades. The poor ecference (p = 0.12) was observed between boys and
nomic situation has determined a vegetative dejirls.
crease (a demographic density of 1.98 inhabitants Among the adults, 139 (84.7%) subjects pre-
per kn?) and a relative isolation of the populationsented antH. pylori antibodies with no significant
over the last few decades. The population of thdifference (p = 0.08) between males and females.
municipality is predominantly rural and native ofThe prevalence of infection increased significantly
the region and mainly consists of descendants ¢¢2 for trend = 7.49, p < 0.01) with age (Table I).
blacks and indians who live on subsistence agrAn inverse association was observed between the
culture (Freire et al. 1989). prevalence of the infection and annual family in-
An epidemiologic survey was carried out income ¢2 for trend = 6.14, p = 0.013) (Table I1).
Nossa Senhora do Livramento between 1993 aidb association was observed between the system
1994 to determine the prevalence of hepatitis B iof sewage disposal and the prevalence of infec-
the population older than 10 years. A total of 2580n, which was 81%, 82.9% and 85% for
dwellings selected at random from the 3,038 dwelperidomiciliary disposal, septic cesspool and dry
ings existing in the municipality were visited, forcesspool, respectively (p = 0.8).
a total of 740 individuals included in the survey.
The subjects responded to a questionnaire request- T’,A‘BLE ! i )
|ng |nformat|0n about age, water Supply, Sewage’seropreyalence Cbﬂ_ellcobactel‘ pleI‘IInfeCtlon by
number of rooms and number of persons residing ~ 29€ in 204 subjects from Nossa Senhora do
in each dwelling and annual family income. Se- Livramento, Mato Grosso, Brazil
rum samples were obtained and were stored at Age (yr) Number Seropositivity (%) Odds

20°C until the time of processing. ratio ratio
Serum samples from 204 of the 740 individu- 19- 19 40 (19.6) 31 (77.5) 1.0
als were selected at random respecting a propor-20 - 29 25 (12.3) 16 (64.0) 0.5
tional distribution for each age range. We studied 30 - 39 29 (14.2) 24 (82.8) 1.4
40 children and teenagers (20 boys and 20 girls, 40 - 49 25 (12.3) 21 (82.0) 15
mean age 14 years, range 10 t019 years) and 1640 - 59 25(12.3) 23 (92.0) 3.3
adults (95 males and 69 females, mean age 5060 - 69 34 (16.7) 32 (94.1) 4.6
370 26 (12.7) 23 (88.5) 2.2

years, range from 20 to 90 years).
Anti-H. pylori antibodies were assayed by the

Cobas Core antit. pylori IgG EIA (Roche Diag- TABLE Il

nostic Systems, Switzerland), second-generationseroprevalence dtelicobacter pylorinfection by

EIA that had previously been standardized for the annual family income in 184 subjects from Nossa

Brazilian population with 95.4% sensitivity and Senhora do Livramento, Mato Grosso, Brazil

100% specificity for adults (Rocha et al. 1996) an@nnual family Numbe?  Seropositivity Odds

for children over 10 years old (Oliveira et al., un- income US$ (%) ratio
published data). The test was performed accord-" .1 5og 26 24 (92.3) 1.0
ing to manufacturer’s instructions. 1.201 - 2,400 92 78 (84.8) 05

The association of the presence of &htpy- 2401 - 3,600 34 26 (76.5) 0.3
lori antibodies with the different sociodemographic 3,601 - 4,800 16 12 (75.0) 0.2
variables studied in this survey was analyzed by4,801 - 6,000 8 08 (100) 0.6
the determination of the odds ratio and by the chi- >6,000 8 04 (50.0) 01

square test with Yates correction. The linear teng twenty individuals did not know how to classify their
dency of the proportions of positivity of afti- annual family income.
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DISCUSSION The low rates observed in young persons may be

The results of the present study demonstra plained by the industrialization and economic
that the prevalence ¢f. pylori infection among evelopment that western countries have under-

adults, children and teenagers from Nossa Senhd#@ne: With consequent improvement of living con-

do Livramento was higher than that observed ifitions and hygiene facilities. This hypothesis is
Belo Horizonte but similar to that reported incorroborated by the fact that the annual rates of

Aracual, State of Minas Gerais and in some AfriSeroconversion in adults are very low in developed

can countries in which 69 to 82% of children ar&ountries such as the Netherlands (0.3%) (Kuipers

infected by 10 years of age. Several factors seefh @l 1993) and the United States (0.5%) (Parsonnet
yy g t al. 1992). On the other hand, seroprevalence

to be associated with transmission of the microofe* & -9 . o
ganism. According to several authors, precariouudies in very poor countries such as Nigeria
basic sanitation conditions have been considerdg©lcombe etal. 1992) have demonstrated that the
to be an important risk factor in the acquisition oPrévalence of infection is very high (up to 92%
H. pylori infection and in this situation or when it POSitivity in children older than 10 years) so that it
is present, the infection may be transmitted by thR€cOmes impossible to demonstrate a cohort ef-
fecal-oral route by ingestion of contaminted wal€Ct in such populations. In Brazil, conditions are
ter. Most of the population studied here used urfjdvorable to test the cohort hypothesis since, al-
treated water (possibly contaminated with refusdl0ugh the prevalence of infection is high, it is not

since a sewage network was also absent) and c&?. Nigh and some populations such as that of the

sequently this population was exposed to the f&resent study have not experienced changes in liv-
cal-oral route of bacterial transmission, a condind conditions for long periods of time. In fact, the

tion similar to that observed in Araguai MinasSocioeconomic and cultural level, and consequently

Gerais (Rocha et al. 1994), where the prevalendd€ guality of life of the population studied, as well
as the basic sanitation conditions of the region have

of infection is also very high. Indeed, in develop<> " in th h

ing countries water has been regarded as a sou |mrp1)roved int edpre%?nt cgﬂtury and the popu-

of infection, as demonstrated in Chile (Hopkins ef2t!on has remained stable, with no migratory cur-
nts during this period. Even so, an increase in

al. 1993) where the consumptiom of raw vegetablé§

irrigated with contamintated water is correlatednfection with age was observed. Thus, we may

with higher prevalence rates. Klein et al. (1991)2SSume that, even though the acquisition of the
infection mainly occurred in childhood in this

in a study of Peruvian children of low socioeco- X .
y pulation (77.6% among children younger than

nomic level, also demonstratedahigherprevalen&g it al inued during |
of H. pylori infection among those who utilized 19 Y&ars), it also continued to occur during later
e. It is probable that the living conditions of the

possibly contaminated municipal water than among : : v
those who utilized water from their own sourcesPoPulation studied, no longer existing in developed
In addition, the conditions described above are irﬁountrles, also favor the acquisition of the infec-
separable and low socio-economic level is als onv\?y aldultst.) dad inth |
associated with crowding conditions that favor . . fe a':.so ObServe 3. _zcre;ase mdt 7e0preva ence
oral-oral transmission of the infection. In fact, thid! [nfection among Iindividuals age years or

was the case for the population studied here Whi&lder. This is a universal finding both in developed

lives in overcrowded homes. Thus. the po ulatioand developing countries which has been explained
. : ’ pop y the fall in specific serologic response among
of the present study is exposed to several con

tions that facilitate the acquisition of infection b Ider individuals due to the fall in general immu-
q ynity and/or to the decreased number of microor-
both the fecal-oral and oral-oral routes.

. anisms in the gastric mucosa of individuals colo-
In the present study, as also reported in othe 9

h ; in th | finf tzed for many decades as a consequence of the
there was an increase In the prevalence of Infege qyic atrophy that sets in after the infection and

tion with age which is considered by some investi ich creates adverse conditions for bacterial colo-
gators to be due to an annual increase of rate QL ~tion.

infection (yan Zantgn et al. 1994). .On the.other In the present study we found an inverse corre-
hand, the increase in prevalence with age is cOpyion between annual family income and the preva-
sidered to be due to a cohort effect by othergnce ofH. pylori infection. Similar results were

(Banatvala et al. 1993, Kuipers et al. 1993). Acppserved in other studies (Fiodorek et al. 1991,
cording to the cohort hypothesis, the infection igtaat et al. 1996). In Wales, Whitaker et al. (1993)
acquired in childhood, the children harbor the mitoynd inverse correlations between the prevalence
croorganism all their life and the prevalence curvest H. pylori infection and socioeconomic level or

drawn from cross-sectional population studies renanual classes. Fiodorek et al. (1991) also dem-
flect the level of infection of each group in its youthgnstrated significant inverse correlations between
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prevalence offl. pyloriinfection and income rang- Hoa DQ 1989. Seroepidemiology@ampylobacter
ing from < 5,000.00 to > 25,000.00 per year in pylori infection in various populationsl Clin
adults and children from the USA. It is notewor-  Microbiol 27: 1870-1873. .

thy that in this study, an inverse correlation wa¥!oris A, Nicholson G, Lioyd G, Haines D, Rogers A,
observed even among individuals with a very low ~1aYlor D 1986. Seroepidemiology Gampylobacter

. pyloridis.N Z Med J99: 657-659.
annual Income (less than 5,000.00). .. Oliveira AMR, Queiroz DMM, Rocha GA, Mendes EN
In conclusion, the prevalence ldf pylori in-

. ; . 1994. Seroprevalence bfelicobacter pyloriinfec-
fection in Nossa Senhora do Livramento, is Very o in children of low socio-economic level in Belo

high and similar to that observed in other poor re-  Horizonte, BrazilAm J Gastroenter@9: 2201-2204.
gions of Brazil and in other developing countriesparsonnet J, Blaser MJ, Perez-Perez Gl, Hargrett-Bean
Furthermore, the increase in prevalence of infec- N, Tauxe RV 1992. Symptoms and risk factors of
tion with age observed in this population seems to Helicobacter pyloriinfection in a cohort of epide-

be also due to acquisiton during later life in addi- miologists.Gastroenterologyl02 41-46.

tion to a cohort effect. Parsonnet J, Friedman GD, Vandersteen DP, Chang Y,
Vogelman JH, Orentreich M, Sibley RK 1991.
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