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Letter to the Editor

Prevalence of allergy and asthma in a rural community of children and adults in Bolivian Chaco

Several risk factors are involved in determining the individual sus-
ceptibility to asthma and allergy, but the dramatic increase in the
prevalence of these conditions in westernized countries in the past
thirty years suggests that also the environmental factors play a critical
role [1]. Epidemiologic studies conducted in Central Europe showing
protection from asthma and allergic disease in children grown up in
traditional dairy farms, indicate that children’s contact with farm ani-
mals and the associated high microbial exposure are related to the re-
duced risk [2,3]. It is now widely accepted that reduced early life mi-
crobial exposure in the urban environment, particularly in western
countries leads to an increased predisposition to chronic allergic con-
ditions, and this theory is known as “Hygiene hypotesis”. According to
this hypothesis, allergic disorders, such as rhinitis, asthma, and atopic
dermatitis, are the result of a systemic inflammatory reaction triggered
by type 2 T helper (Th2) cell-mediated immune responses against 'in-
nocuous' antigens, the allergens, due to a reduced microbial burden
during childhood, as a consequence of Westernized lifestyle [4]. On the
other hand, the type 2 response, beyond the pathogenic role in allergy,
plays a crucial role in the protection from helminths infection [5].The
pathogenic or protective role depends mainly on the nature of the
targeted antigens and also on the ability to dampen the inflammatory
response.

Here we report the results of a study conducted in a rural commu-
nity of the Chaco region, south-eastern Bolivia, in September 2018,
aimed at determining the prevalence of asthma and sensitizations to
environmental inhaled allergens in children and adults. The Chaco re-
gion is a semi-arid, sparsely populated, homogeneous ecological zone,
situated between the latitudes 17°59’–22°21’ South and the longitudes
64°31’–58°51’ West. In this area, a dramatic decrease of soil-transmitted
helminthiases (STH), the most prevalent parasitosis worldwide, has
been recently reported, from up to 50% in the late 1980’s to less than
1% in 2016 – likely the result of 30 years of preventive chemotherapy
(PC) strategy, based on 6-monthly single-dose mebendazole delivery to
at-risk groups, such as school-age children and pregnant women [6,7].
Moreover, a significant drop of anti-S. stercoralis antibodies ser-
oprevalence was reported from 1987 to 2013, although PC is not ef-
fective against this parasite [8]. On the other hand, neither protozoan
parasitic infections nor other feco-oral transmitted infection, such as
hepatitis A, hepatitis E and Helicobacter pylori, showed any substantial
decreasing, suggesting that environmental fecal contamination caused
by inadequate sanitation, poor hygiene, and unsafe drinking water still
persist in this area [7,9].

The surveyed community was Ivamirapinta (municipality of
Gutierrez,Cordillera Province, Department of Santa Cruz), a rural vil-
lage of ≈1100 inhabitants, mainly of the Guaraní ethnic group, living
in poor dwellings with walls of sticks, straw and clay and thatched
roofs. The local economy is based on agriculture and animal farming.

In the community, the study was first explained during a pre-
paratory meeting, involving local health care providers and community

leaders of the Guaraní political organization (Asamblea del Pueblo
Guaraní). With their collaboration, the invitation to participate was
disseminated to all individuals of the community during public meet-
ings. The study was approved by a local Ethic Committee (Colegio
Médico de Santa Cruz, TDEM CITE No. 028/2017) and a written in-
formed consent was obtained by each enrolled participant (or by a
parent or a legal guardian, if minor).

A total of 181 subjects have been screened for sensitizations to in-
haled allergens, 112 children attending the primary school (60 males,
52 females, mean age 10,03 years) and 69 adults (16 males, 53 females,
mean age 40,94 years)among the parents that gave their consent to
participate to the study. All the subjects underwent skin prick test for
five allergens (dermatophagoides mix, dog dander, cat dander,

Fig. 1. Prevalence of allergic sensitizations among adults and children.
Frequencies of patients with skin prick test positivity, with one sensitization, or
with more than one sensitization respect to the whole population (A)
Frequencies of skin prick test positivity to the indicated allergen (B).
Black columns represent the population of children, the white columns re-
present the adults).
p value was calculated, by using squared Chi test.
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Alternaria alternata, and grass pollen mix, all from Lofarma, Milan,
Italy). For those participants that had also asthma symptoms, such as
wheezing, chest tightness, cough, and so on, also a spirometry test was
performed (CareFusion, Hoechberg, Germany). In order to screen the
population for asthmatic symptoms, each participant was invited to fill
a questionnaire. The score in the questionnaire was directly correlated
to the gravity of asthma symptoms. The score represented the sum of
the following paramethers: numbers of dyspnea events during the last
years (from 0 to 3), numbers of episodes of cough without fever during
the last year (from 0 to 3), previous diagnosis of asthma (no=0,
yes= 3).

The prevalence of skin prick test positivity in the whole population
was similar to the one reported in literature [10], and, more im-
portantly, there were no differences between children and adults
(Fig. 1A). Anyway, the sensitization to more than one allergen was
more likely in children than in adults (Fig. 1A). Even if this observation
was limited to only five allergens and, as consequence, we cannot state
that adults are monosensitized at all, this data prompted us to in-
vestigate if a difference in the prevalence of single sensitizations ex-
isted. As shown in Fig. 1B we found a difference of grass pollen sensi-
tization between children and adults (p= 0.08), while no differences
emerged for other allergens.

Regarding asthma, we found an higher prevalence in adults, but it
was not associated to allegic sensitizations (Fig. 2). Indeed, beyond the
adults with the highest score in the questionnaire, no allergic patients
were found, suggesting that they have the so-called intrinsic asthma. On
the other hand, about a half of asthmatic children were also sensitized
to one or more allergens.

The results of the study allow us to make at least two speculations.
The first one is about the relationships between helmints infection

and allergic sensitizations. It has been recently reported that infection
with Schistosoma mansoni may selectively protect from birch tree and
grass pollen allergy, thanks to the presence of carbohydrate determi-
nants (CCDs) that cross-react with similar glycans present in helminths
and plants [11]. According to this hypotesis S mansoni IgG antibodies,
that are cross-reactive with allergens, may behave as blocking anti-
bodies, thereby inhibiting allergic sensitization in susceptible in-
dividuals. In our study population, we observerd that grass pollen
sensitization is virtually absent in adults, highly exposed to intestinal
helmintiasis in their childhood, whereas it emerges in younger gen-
erations, grown up in different epidemiological conditions.

The second consideration regards the difference in asthma pre-
valence between children and adults. The higher prevalence of asthma
in adults is not associated to allergy. Indeed, none of asthmatic adults
showed any allergic sensitization, whereas half of asthmatic children
were sensitized to at least one allergen. Asthmatic symptoms in adults
are indeed frequently associated to cold season and represent probably
the consequence of respiratory infections.

In summary, our study, even if limited to a restricted population,

represents an useful picture to try to understand the intriguing re-
lationships among infections, allergy, and asthma. The reduction of
intestinal helmints infections did not affect the overall prevalence of
allergy in our population, but may play a role in the emergence of
pollen sensitizations in younger generations. On the other hand, asthma
symptoms seem to be more related to respiratory infection than to al-
lergy, and, as a consequence, the improvement of living conditions in
the last two-three decades probably concurred to a reduction of its
prevalence.
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