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Ecology of Helicobacter pylori in Peru: infection rates
in coastal, high altitude, and jungle communities

The Gastrointestinal Physiology Working Group of the Cayetano Heredia and The Johns
Hopkins University*

Abstract
We have examined endoscopic clinic patients
in three widely different geographic regions of
Peru (the coast, the Sierra of the Andes
Mountains, and the Amazon jungle) for the
presence of Helicobacter pylon infection
associated with active gastritis. The overall
rates of infection were high (80% or greater) in
all three zones and rates for men were approxi-
mately 10% higher than for women in the same
zone. Men and women in the Sierra and jungle
areas had significantly higher rates of infection
than did those on the coast. There was no
significant difference between the three popu-
lations with respect to the relationship
between infection and grade of gastritis.

After the description of Marshall and Warren of
the isolation of a Gram negative bacteria in the
gastric mucosa in patients with chronic active
gastritis and duodenal ulcer,' we initiated studies
in Peruvian patients in order to establish the
frequency ofH pylon infection in those living in
dramatically different ecological zones of Peru.

In the present paper, we report on the dis-
tribution ofH pylori infection in patients coming
to endoscopy from the desert coastal region, the
Sierra ofthe Andes Mountains (3700m above sea
level), and from the Amazon jungle region.
These three sites encompass, within a zone of
400 km in diameter, two distinct population
groups living in three dramatically different
environments. In few places elsewhere in the
world is it possible to find such diversity in such
a small area.
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PATIENTS
We studied 356 patients from the coastal region
(primarily from Lima), 64 patients from the
Sierra town of La Oroya (at 37000 m above sea
level), and 96 patients from the city of Pucallpa
(in the Amazon jungle on the eastern edge of the
Andes Mountains). The first two groups reflect
the typical national population mix and a great
deal of migration occurs between them. The
population of Pucallpa represents a much higher
percentage of Amazon natives and is isolated
enough from the other two that migration is
significantly reduced. Nevertheless, patients
in all three areas come from similarly poor
economic situations.

Basic clinical characteristics of these patients
and their infection with H pylon have been
reported previously.2 3 All patients were referred
for oesophagogastro-duodenoscopy because of
complaints of upper gastrointestinal symptoms.

Endoscopic examinations were performed with
an oblique viewing Olympus panendoscope
Model GIF-K2. In all patients, biopsies were
taken from the lesser curvature of the antrum
and from the body and examined histologically
for H pylori.4 Paraffin sections of the tissues fixed
in formalin were stained with silver according to
the technique of Warthin and Starry or stained
with haematoxylin and eosin. Reading was
carried out by the same pathologist in all cases,
who was unaware ofthe patient's history or ofthe
results of endoscopy.

Gastritis was classified as mild, moderate, or
severe on the basis of polymorphonuclear leuco-
cytes.5 The occurrence and density of H pylori
colonisation was determined using a similar
range, but for the current presentation, we will
limit our findings to simply H pylori present or
absent.

Results
Patients studied were all adults in the age range
from 18 to 70 years. All were clinic patients, 85%
of whom were found to have chronic superficial
gastritis only. Gastric ulcer (either active or
inactive) was found in 4'0% of these patients; the
comparable figure for duodenal ulcer was 6.5%.
There was no statistically significant difference
between the rates of chronic superficial gastritis,
ulcers or other, rare conditions, in these popula-
tions.
The frequency of H pylon infection differed

little with age in any of the three populations
studied (Fig 1). There was a slight tendency for
infection rates to decrease slightly in the oldest
age group, but the difference was not statistically
significant. Thus, results from all ages were
pooled in subsequent analyses.

Figure 2 presents the overall frequency of

0-

+0-
._

0

3.,

Q.0
._

I

100

90

80

70

60

50
40

30

20
10

<20 21-40 41-60 >60
Age group (yrs)

Figure 1: Proportion ofendoscopy patients with H pylori as a
function ofage (Denominators:jungle - <20 3, age 21-40 61,
41-0 24, >60 8, Sierra age 21-40 24, 41-60 32, Coast <20
20, age 21-40 186, 41-60 121, >60 44).
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Figure 2: Proportion ofendoscopy patients with H pylori
infection in populations from three distinct ecological zones in
Peru (Denominators: jungle - men 56, women 40; Sierra -
men 23, women 41; Coast - men 142, women 214).

H pylori infection in adult male and female
patients from populations in the jungle, Sierra,
and coastal regions of Peru. The frequency of
infection in women appears to be approximately
10% less than that in men. It is also apparent that
rates for both genders are higher in the Sierra and
jungle populations than for their respective
matches in the coastal population. These differ-
ences are all statistically significant at p<0 05 (by
Fisher's exact test).
The relationship between rates of H pylori

infection and the severity of the associated
gastritis do not differ with different populations
(Fig 3). Patients from the Sierra who have no
demonstrable active gastritis, however, appear
as if they may be more frequently colonised with
H pylon than their fellow Peruvians from the
other two areas of the country.

Discussion
H pylori infection in endoscopic clinic popula-
tions is widely distributed geographically world
wide.6 It is certainly common in Peru.2" Accord-
ing to the observations presented here, this
distribution appears little affected by wide varia-
tions in environment. The difference in rates
between patients from the coastal, Sierra, or
jungle regions of Peru are small (though statisti-
cally significant), even though the patients
studied represent different population types and
their physical environments vary greatly. To our
knowledge, this is the only report to date on rates
of H pylori infection in a national populations
living under such widely varying living condi-
tions within a limited area.
We recognise that only clinic populations have

been studied so far and that extrapolating
epidemiologic characteristics to the general
population is inappropriate. Nevertheless, the
fact that H pylori infection bears almost the same
relationship to various grades of gastritis across
three such disparate populations suggests that
we may expect to find substantial similarities
with respect to its epidemiology in the general
population, as well.

Three of the seven Sierran patients without
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Figure 3: Proportion ofendoscopy patients with H pylori
infection in three populations as a function ofthe severity of
active gastritis (Denominators: jungle - N(one) 7, L(ight) 16,
M(oderate) 46, S(evere) 23; Sierra -N 7, L 13, M 28, S 16;
Coast -N 37, L 107, M 118, S 95).

active gastritis were infected with H pylori. This
contrasts with other regions where patients with-
out active gastritis were almost never infected. A
possible explanation for these findings is that
we have encountered extremely high levels of
atrophic gastritis (personal observation) in these
populations. For example, the three infected
individuals all had chronic atrophy in their antral
biopsies. Further studies of Sierran patients are
planned in order to determine the relationship
between H pylori infection, chronic atrophic
gastritis, and active superficial gastritis.

This study did not examine differences in the
rate of duodenal gastric metaplasia. In Lima, 7%
of patients with dyspepsia have gastric meta-
plasia (personal observation, RLB).

It would appear that individuals in Third
World countries such as Peru become infected
earlier and at a higher rate than occurs in
developed countries. TheH pylori organism also
appears to be more resistant to certain antimicro-
bials. In Africa and in Peru over 90% of strains
tested are resistant to metronidazole whereas in
Australia and Europe less than 20% of strains are
resistant to this drug.
The pathways of transmission of H pylori

infection have not been detailed. Most probably,
direct faecal oral contamination and perhaps
contaminated water are important sources of
H pylon infection. Transmission would occur
earlier and more intensely in Third World coun-
tries than in developed countries. Differences in
ecological zones would be far less important than
would be differences in sanitation.
We thank the staff of the Centromin Hospital in La Oroya, the
Ministry of Health Hospital in Pucallpa, and the Loayza Hospital
in Lima for their kind help.
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