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Prevalencia de las enfermedades alérgicas en niños parasitados. Reporte 
negativo de causalidad

Introducción: el estudio de la relación entre las parasitosis intestinales y las enfermedades atópicas, 
como el asma o la rinoconjuntivitis, ha arrojado resultados contradictorios. El objetivo de este estudio 
fue evaluar la relación existente entre la parasitosis intestinal y la prevalencia de las enfermedades 
atópicas.
Material y métodos: se realizó un estudio observacional, transversal de campo, en niños mayores de 2 
años, cuyos padres contestaron los cuestionarios para investigación de prevalencia de enfermedades 
atópicas. A todos los niños seleccionados les fueron realizados exámenes seriados de heces y pruebas 
alérgicas cutáneas. El análisis estadístico se realizó por medio de la prueba de χ2, asimismo se calcula-
ron las razones de riesgo (odds ratio [OR]) y los intervalos de confianza del 95% (IC 95). Se consideró de 
significancia estadística cuando p <0,05. 
Resultados: fueron evaluados 185 niños, la edad fue 6,82 ± 2,69 años, el 52% fueron masculinos, el 94% 
se ubicaron entre los estratos sociales III/IV. La prevalencia de cualquier enfermedad atópica fue del 
41% y la reactividad en piel del 43%, la detección de cualquier parásito se hizo en el 47% de todos los 
niños. Se encontró relación con significación entre el cuestionario ISAAC y la prueba cutánea (p = 0,000). 
No se encontró asociación entre prueba cutánea y parasitosis intestinal (p = 1,29), así como tampoco 
entre los resultados de ISAAC y parasitosis (p = 0,447). 
Conclusión: el estudio permitió considerar que la condición alérgica no guarda relación con el diagnós-
tico de la parasitosis.

Introduction: study of the relationship between intestinal parasites and atopic diseases, such as asth-
ma or rhinoconjunctivitis, has produced contradictory results. The objective of this study was to evalu-
ate the relationship between intestinal parasitosis and the prevalence of atopic diseases. 
Material and method: we conducted an observational, cross-sectional field study in children aged more 
than 2 years whose parents completed the questionnaires for evaluation of the presence of atopic 
diseases. We performed serial stool sample examinations and skin allergy tests in every child in the 
sample. The statistical analysis was carried out using the χ2 test with calculation of odd ratios and 95% 
confidence intervals. We defined statistical significance as p <0.05. 
Results: We evaluated 185 children aged 6.82±2.69 years, 52% male, 94% in the socioeconomic status 
category III/IV. The prevalence of atopic disease of any kind was 41%, 43% had positive results of skin al-
lergy testing and parasites of any type were detected in 47%. We found a significant association between 
the results of the ISAAC questionnaire and the results of the skin prick test (p = 0.000). We did not find a 
significant association between the results of the skin prick test and the detection of intestinal parasitic 
infection (p = 1.29), or between the results of the ISAAC questionnaire and parasitic infection (p = 0.447). 
Conclusion: the findings of our study suggest that the presence of allergic conditions is not associated 
with the diagnosis of parasitic infection.

How to cite this article: Kassisse EII, Surga Félix J, Torres Bermúdez J, Kassisse JE. Prevalencia de las enfermedades alérgicas en niños parasi-
tados. Reporte negativo de causalidad. Rev Pediatr Aten Primaria. 2020;22:e111-e118.



INTRODUCTION

The prevalence of allergic diseases such as asthma, 
rhinoconjunctivitis (RC) or atopic eczema (AE) is 
believed to be as high in the tropics as elsewhere 
in the world, and many risk factors are common to 
both temperate and tropical regions, but there are 
2 risk factors that differentiate these geographical 
areas: one is the persistent exposure to house dust 
mites, and the other are helminth infections.1

The effect of living conditions and infections in the 
prevention and atopy and asthma is encompassed 
in the concept that has come to be known as the 
hygiene hypothesis, which is based on the inverse 
correlation found between childhood infections 
and the prevalence of these allergic diseases.2,3 

The main environmental factors contemplated in 
the hygiene hypothesis are residence in a rural 
area, which is associated with agricultural activity 
and exposure to animals, and parasitic infec-
tions.4,5

Helminth infections frequently involve geohel-
minths such as Ascaris lumbricoides, Trichuris 
trichiura and Ancylostoma species (Necator ameri-
canus and Ancylostoma duodenalis). These patho-
gens are found worldwide, and it is estimated that 
approximately one fourth of the global population 
may be infected.6 

Helminths have antigens that induce an inflam-
matory allergic response in the host manifesting 
with a high production of IgE and cytokines (pre-
dominantly IL-4, IL-5 and IL-13), which character-
ises a Th2 inflammatory immune response with an 
elevated eosinophil count.7

The interaction between helminth infection and 
atopy is mediated by multiple factors, which in-
clude the timing and duration of the initial infec-
tion, the severity of infection, host genetic factors 
and the type of parasite.8,9 

The association between intestinal parasitic infec-
tion and allergic diseases has not been well estab-
lished and continues to be controversial. On one 
hand, there is evidence suggesting that parasitic 
infections may have a protective effect against the 

development of allergic disease, while on the other 
a high parasite load has been shown to be a risk 
factor for allergy and to contribute to the high 
prevalence of asthma and other allergic diseases 
in childhood.10-12 This association with allergy has 
also been investigated for protozoans such as Gi-
ardia lamblia.13.

The aim of this study was to establish the associa-
tion between intestinal parasitic infections and 
allergic diseases in a group of schoolchildren in an 
urban setting.

MATERIAL AND METHODS

We conducted an observational, cross-sectional field 
study in the early childhood, primary and secondary 
public education population of the Municipality of 
Sucre in the state of Sucre, Venezuela, in the aca-
demic year from October 1, 2016 to July 30, 2017.

We included all children aged more than 2 years 
whose parents completed the form designed to 
determine the prevalence of allergic disease and 
that underwent serial stool examinations.

We excluded children that had used any antihel-
minthic medication or any other antiparasitic 
drugs in the past 4 weeks, children that were not 
regular students in the local public school system 
and children that had used antihistaminic drugs in 
the 7 days preceding the skin allergy tests. 

For each participant, we collected 3 serial stool 
samples in consecutive days in plastic containers 
with a lid, clean and properly labelled with the 
name and age of the participant, which were im-
mediately transported to the laboratory in refriger-
ated boxes, due to the lack of instant fixative solu-
tions, at a temperature ranging from 2°C to 6°C for 
subsequent analysis. 

Parasitic detection in stool was performed by di-
rect examination of a stool sample in normal sa-
line (0.9%) and Lugol’s iodine (1%) solution. A posi-
tive result was defined as detection of any 
helminth or protozoan.

We estimated the prevalence of asthma based on 
the answers to items 1 and 2 of the International 
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Study of Asthma and Allergies in Childhood (ISAAC) 
questionnaire, validated in Spanish, which ask 
about the presence of wheezing any time in the 
past and in the past 12 months.14

We also estimated the prevalence of rhinocon-
junctivitis based on the phase 3 ISAAC question-
naire version for Latin America, and defined a pos-
itive history of allergic rhinitis as a “yes” answer to 
the items: “In the past 12 months, have you /has 
your child ever had a problem with sneezing, or a 
runny or blocked nose when you/he/she Yes DID 
NOT have a cold or the flu?” and “In the past 12 
months, has this nose problem been accompanied 
by itchy-watery eyes?”.15

We also used the phase 3 ISAAC questionnaire in 
Spanish to establish the presence of eczema, con-
sidering “yes” answers as a measure of prevalence: 
“Has your child had this itchy rash at Yes any time 
in the past 12 months?” and “Has this itchy rash at 
any time affected any of the following places: the 
folds of the elbows, behind the knees, in front of 
the ankles, under the buttocks, or around the neck, 
ears or eyes?”.16

We assessed for the presence of allergy with the 
skin prick test (SPT) method, using the Inmunotek® 
system (Madrid, Spain), which delivers a standard-
ised amount of allergen diluted in 50% glycerine 
and 0.5% phenol, using histamine for the positive 
control and 0.9% saline solution for the negative 
control; the tests used allergens from Dermatopha-
goides, Blomia tropicalis, fungi, cat, dog, mosquito, 
cockroach (Periplaneta americana), trigo, white 
fish, oily fish, orange, cacao, egg white, egg yolk, 
cow’s milk and shellfish. The interpretation ad-
hered to international guidelines. Fifteen minutes 
after applying the antigen, the wheal was meas-
ured and the test considered positive if the wheal 
was the same size or larger than the respective 
control. We expressed the results  with qualitative 
categories: + = <½ control; ++ = ½ control; +++ = 
control; ++++ ≥ control; and +++++ = 3 times the 
size of the control.17 

We classified participants by socioeconomic status 
based on the scale developed by Graffar-Méndez.18 

We calculated descriptive statistics (mean, range 
and standard deviation), made comparisons by 
means of the χ2 test and calculated odds ratios 
(ORs); statistical significance was defined as  
p <0.05.

The study protocol was evaluated and approved by 
the Committee on Postgraduate Education of the 
Hospital Antonio Patricio de Alcalá, which deemed 
that the study adhered to the ethical principles of 
the Declaration of Helsinki. We obtained the in-
formed consent of all participants.

RESULTS

We distributed 284 questionnaires, and we re-
ceived 185 (65%) back with all the necessary infor-
mation completed, we excluded 7 due to children 
not completed the serial stool examinations and 
48 due to children not showing up on the day that 
the skin prick tests were performed, so the final 
sample included 130 children.

The mean age of the sample was 6.82 ± 2.69 years, 
the overall prevalence of allergic diseases was 41%, 
and parasites (of any kind) were detected in 47% of 
the total sample. Table 1 summarises these data.

The prevalence of asthma was 22.3%, and the prev-
alence of RC 13.1%, and both of these percentages 
increased with age, while the prevalence of AE was 
2.4%. We only found a combination of these dis-
eases in 3% of the children (Figure 1). 

The skin prick tests were positive in 56 children, cor-
responding to a prevalence of 43.1%; the test was 
most frequently positive for a single allergen (30%). 

The allergens identified most frequently were dust 
mites (Dermatophagoides, Blomia tropicalis), 
found in 33/56 children (58.9%), followed by mos-
quitos (17.8%) and cockroaches (12.5%), and few 
had a positive result for a foodstuff (1.8%). 

At least one parasite was detected in 61 children, 
corresponding to a prevalence of 47%; 40 of these 
participants were male (40/61), and there was a 
predominance of protozoans (27%) and helminths 
(13.1%), while 9.2% of children were infected by 
more than one parasite.
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Blastocystis hominis was the protozoan detected 
most frequently (10.8%), followed by Giardia lam-
blia, while the most frequent helminth was Ascaris 
lumbricoides (6.9%).

We did not find a statistically significant associa-
tion between age and parasite infection (p = 0.083) 
or between age and they type of parasite detected 
(χ2 = 0.65<7.81(3; 0.05), p = 0.883), but we found an 

Table 1. General characteristics of the study sample

Variable*
Parasitic infection

Infection   
(n = 61)

No infection   
(n = 69)

Total  
(n = 130)

OR IC p

Age (years) 6.66 ± 2.704
(3-12)

7.02 ± 2.692
(3-12)

6.82 ± 2.698
(3-12)

Sex Male 40 (30.8) 28 (21.5) 68 (52.3) 2.789 1.366-5.696 0.005
Female 21 (16.2) 41 (31.5) 62 (47.7)

Graffar 
scale

I 0 (0) 0 (0) 0 (0)
II 1 (0.8) 6 (4.6) 7 (5.4)
III 32 (24.6) 44 (33.8) 76 (58.5) 0.627 0.311-1.266 0.215
IV 28 (21.5) 19 (14.6) 47 (36.2) 2.233 1.076-4.632 0.044
V 0 (0) 0 (0) 0 (0)

ISAAC Positive 20 (15.4) 33 (25.4) 53 (40.8) 0.532 0.261-1.086 0.108
Negative 41 (31.5) 36 (27.7) 77 (59.2)

Age group Early 
childhood

20 (15.4) 21 (16.2) 41 (31.5) 0.083

School-aged 41 (31.5) 48 (36.9) 89 (68.5)
Skin prick 
test

Positive 22 (16.9) 34 (26.2) 56 (43.1) 0.581 0.287-1.174 0.157
Negative 39 (30) 35 (26.9) 74 (56.9)
Total 61 (46.9) 69 (53.1) 130 (100)

CI: confidence interval; OR: odds ratio.
*Data expressed as mean, standard deviation and range. The sex, Graffar socioeconomic status category, ISAAC questionnaire result and 
skin prick test result expressed as n (%). 

Figure 1. Results of the ISAAC questionnaire and their association with age group. Asthma prevalence of 22.3%
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association between the Graffar category and par-
asitic infection, with children in the category cor-
responding to the lowest socioeconomic status 
level (IV) exhibiting a significantly greater preva-
lence of parasitic infection (χ2 = 6.72 > 5,99(2; 0.05)); 
children in this level were at least twice as likely to 
have a parasitic infection (OR = 2.23; 95% confidence 
interval [95 CI]: 1.07 a 4.63; p = 0.004) (Table 1), al-
though the socioeconomic level was not associat-
ed with the type of parasite (χ2 =7.71 < 12.59(6; 0,05), 
p = 0.260).

In male participants, the prevalence of parasitic 
infection was greater (χ2 = 8.10 > 6.63(1; 0.01); p = 
0.004) and helminths or protozoans were detected 
more frequently compared to female participants 
(χ2 = 8,58 > 7,81(3; 0,05); p = 0.035; OR = 2,78; 95 CI: 
1,36 a 69; p = 0.005]) (Table 1).

We did not find a statistically significant associa-
tion (χ2 = 2.30 < 3.84(1; 0,005), p = 1.29) between a 
positive result of skin allergy testing and the pres-
ence of parasitic infection, but we ought to high-
light that more than half of children with a posi-
tive skin prick test were not infected (Table 1, 
Figure 2). Although we did not find significant dif-
ferences, we assessed the risk of having a positive 
skill allergy test result based on the type of para-

site found most frequently, and found that the risk 
of a positive test was nearly twofold in children with 
infection by Giardia lamblia compared to children 
with infection by Ascaris lumbricoides (OR = 1.14;  
95 CI: 0.36 a 3.62; p = 0.813 versus OR = 0.16; IC 95: 
0.02 a 1.36; p = 0.058).

The results of the ISAAC questionnaire were not 
significantly associated with the presence of para-
sitic infection (χ2 = 3.03 < 3.84(1; 0.05). p = 0.082) or 
the type of parasite (χ2 = 3.59 < 7.81(3; 0.05), p = 0.447) 
(Table 1).

However, we found a clearly significant association 
(χ2 = 42.88 > 10.82(1; 0.01). p = 0.000) when we com-
pared the results of the ISAAC questionnaire with 
the results of the skin allergy tests, as children with 
a positive ISAAC questionnaire had an up to 14-fold 
risk of having a positive skin test, with this risk in-
creasing with age (χ2 = 4.14 > 3.84(1; 0.05). p = 0.042; 
OR: 14.12; IC 95: 6.00 a 33.22. p = 0.000 y OR: 2.16; 
IC 95: 1.02 a 4.59. p = 0.042) (Table 2).

We did not find a significant association of a positive 
skin prick test result with sex (χ2 = 2.31 < 3.84(1; 0.05).  
p = 0.128), the Graffar socioeconomic status level  
(χ2 = 1.60 < 5.99(1; 0.05). p = 0.447) (Table 2) or the pres-
ence of parasites (χ2 = 3.57 < 7.81(3; 0.05). p = 0.311) 
(Table 1).

Figure 2. Results of the skin prick test and their association with the detection of any type of parasite 
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DISCUSSION

Our observational study, designed to assess the as-
sociation between atopy, allergic disease and in-
testinal parasite infection, did not find any such 
associations.

Different studies comparing various conditions to 
the presence of geohelminth infection continue to 
yield contradictory results. For example, the stud-
ies by Bragagnoli et al.10, Webb et al.12 and Endara 
et al.19 suggest that the parasite load or the mere 
presence of intestinal parasites are directly corre-
lated with the presence of allergic manifestations, 
a risk factor that contributes to the high preva-
lence of asthma and related symptoms. On the 
other hand, a study by Leonardi-Bee et al.20 sug-
gested that parasitic infections generally do not 
protect against asthma, and, more recently, Coop-
er et al.21 found evidence that the decreased risk of 
wheezing and asthma in children with parasitic 
infection was due to a non-allergic mechanism.

Our findings suggest that the prevalence of asth-
ma in our population is high and its aetiology is 
frequently allergic, despite the high proportion of 
children with parasitic infection, which suggests a 
negative association and the lack of a protective 
effect on atopy.

A study in 1004 children found that 260 had infec-
tion by A. lumbricoides and 233 had asthma. The 
parasite load was directly associated with episodes 
of recurrent wheezing.  The prevalence of wheez-

ing was much higher in children with higher para-
site loads (p = 0.003, OR = 0.41, 95 CI: 0.22 to 0.75), 
which suggests that parasite loads this high con-
stitute a risk factor that contributes to the high 
prevalence of asthma and related symptoms.10

Similarly, a cross-sectional study showed that indi-
viduals with parasitic infection were more likely to 
have atopic conditions.12

These studies contrast with another study that 
compared two populations, one rural and one ur-
ban, in Ecuador. This study found a strong associa-
tion between sensitization to house dust and 
wheezing in children residing in urban settings 
and that this difference was attenuated and ex-
plained by the significantly higher prevalence of 
geohelminths in the rural population.19

Helminths have not been the only parasites whose 
association with allergy has been studied, as pro-
tozoans have been investigated as well. A study in 
children residing in an urban area detected the 
presence of Giardia lamblia in 45%, but this was 
not associated with allergic symptoms or the re-
sults of skin allergy testing.22

Socioeconomic status is one of the variables that 
has been found to have an effect on the prevalence 
of allergic diseases.23,24

A study in a sample of 481 children of low socio-
economic status that assessed the risk factors as-
sociated with allergy test results found factors 
that could perform as protectors and that sup-
ported the hygiene hypothesis.25

Table 2. Association between skin prick tests, age, sex and ISAAC results
Prick test OR IC p

Positive* Negative*
n (%) n (%)

Age Early childhood 23 (17.7) 18 (13.8) 2.168 1.022-4.599 0.042
School-aged 33 (25.4) 56 (43.1)

Sex Male 25 (19.2) 43 (33.1) 0.581 0.289-1.171 0.128
Female 31(23.8) 31 (23.8)

ISAAC Positive 41 (31.5) 12 (9.2) 14.122 6.003-33.223 0.000
Negative 15 (11.5) 62 (47.7)
Total 56 (43.1) 74 (56.9)

IC: confidence interval; OR: odds ratio.
* Data expressed as absolute frequencies and percentages.
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Our analysis of socioeconomic level allowed us to 
determine that the socioeconomic status of the 
population of schoolchildren under study was low 
(Graffar III/IV). While we were unable to establish 
an association with atopy, we ought to highlight 
that the probability of parasitic infection was dou-
bled in children of low socioeconomic status.

In a study in Cuban children, Wördemann et al.26 
found that current infection by A. lumbricoides had 
a protective effect against atopic dermatitis, while 
past infection by E. vermicularis and Ancylostoma 
species rather acted like risk factors for develop-
ment of rhinoconjunctivitis and atopic dermatitis, 
which suggests that the impact of infection varies 
depending on the type of parasite and timing of 
infection even within a single individual.

In our study, a positive ISAAC questionnaire was 
strongly associated with the results of skin allergy 
tests.

This finding was consistent with those of a study 
in Germany, which found a very high negative pre-
dictive value (0.94) and a low positive predictive 
value (0.09) of the skin prick test, which means 
that it is very unlikely for a negative test result to 
be associated with the presence of asthma.27

The association found in our study between male 
sex and an increased risk of parasitic infection has 
not been found in other studies.28,29

An interesting aspect to consider that could be ex-
plored in future research is the association of sex 
hormones and their impact on immune responses 
and on the development of allergy in individuals 
with parasitic infections, which may entail an in-
creased resistance of girls to parasitic infection.

We ought to mention some of the limitations of 
our study. The chief limitation may be the sample, 
although we consider that the sample was suffi-
ciently representative to draw conclusions. Other 
important limitations are that we did not use con-
centration procedures in our analysis of the mag-
nitude of infection and that we did not know the 
previous infection status of participants.

In conclusion, our study did not support the pro-
tective effect of parasitic infections in relation to 
diagnosis of allergic diseases or an association of 
these infections with the results of skin allergy 
tests.  
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ABBREVIATIONS

AE: atopic eczema • CI: confidence interval • ISAAC: Interna-
tional Study of Asthma and Allergies in Childhood • OR: 
odds ratio • RC: rhinoconjunctivitis • SPT: skin prick test.
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