
Abstract

Objectives: There is a high incidence of intestinal parasite infection in urban areas in the Northeast of Brazil. 
Giardia lamblia infections have been associated with increased prevalence of cutaneous allergies and gastrointestinal 
disorders. However, little is known about the relationship between giardiasis and allergic diseases of the airways. 
The present study aimed to investigate the possible association between respiratory allergic diseases and infections 
by G. lamblia in children from urban areas. 

Methods: This study recruited 110 patients of both sexes aged 5-15 years. Patients were administered a 
questionnaire evaluating clinical symptoms and were given skin tests, parasite tests and serum tests. 

Results: A high incidence of G. lamblia was observed (45%, 50/110). Infections by this protozoan were not 
associated with increased risk of respiratory allergy (p = 0.075), high total IgE levels (p = 0.701), positive specific 
IgE tests (p = 0.250), or positive skin tests for a range of environmental allergens (p = 0.239).

Conclusion: This study demonstrated that symptoms of asthma, skin allergy and serum markers were not 
associated with G. lamblia infections in this sample of children from urban areas. 
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Introduction

Intestinal parasite infections are prevalent in developing 
tropical countries and are considered a severe public health 
problem.1 Giardia lamblia is the most commonly identified 
protozoan. It has an estimated mean prevalence of 2 to 
5% in developed countries and 20 to 30% in emerging 

nations and there are approximately 280 million infections 
per year, leading to elevated expenditure on treatment.2-4 
In underprivileged populations this infection can cause 
significant symptomology and further aggravate the 
repercussions for health of poverty and it has been put on 
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the World Health Organization’s list of neglected diseases.5 
The primary route of G. lamblia transmission is fecal-oral.6 
It is a protozoan flagellate that lodges in the host intestine, 
where it will live commensally in the majority of cases (60-
80%). However, in some cases it can damage the mucosa 
and consequently cause gastrointestinal disorders, of which 
diarrhea with malabsorption is the most commonly reported 
symptom.6,7 Occasionally, associations have been reported 
between G. lamblia infections and urticaria and itching,8 
uveitis9 and even with sensitization to food antigens, which 
has led to hypotheses that some type of causal nexus exists 
between these diseases and protozoan infections.7,10

G. lamblia releases both excretory and secretory 
antigens, which are the primary causes of activation of the 
host immunoresponse, which in turn is often characterized 
by a minimal inflammation of the intestinal mucosa.11 In 
the majority of cases this immunoresponse appears to be 
protective and it is primarily mediated by Immunoglobulin 
A (IgA) antibodies, particularly the secretory class, and 
by Cluster of differentiation (CD4+) T lymphocytes, which 
secrete and modulate a variety of cytokines.12,13 Interleukin 
6 (IL-6) appears to be the most important of the cytokines 
for controlling acute giardiasis infection.14 Studies with mice 
have shown that mast cells are the principal source of IL-6 
and that animals deficient either in the cell or the cytokine 
react to infections by this protozoan more slowly.15,16 Other 
authors have pointed out that Gama Interferon (IFN-γ) 
and Interleucin 4 (IL-4) are also important, although 
this demonstrates that the results of this orchestration 
of cytokines in control of infection by G. lamblia are still 
under debate.12,17 

There have been a growing number of studies 
investigating the associations between this intestinal 
parasite infection and allergic symptoms manifest in 
patients. Researchers have demonstrated that 70% of 
patients infected with G. lamblia had allergies, such as 
allergic rhinitis, asthma, atopic dermatitis, angioedema, 
acute urticaria and chronic urticaria, compared with 43% 
of a group free from this protozoan infection.7 Therefore, 
despite the fact that some of the studies conducted to 
date have questionable methodology, the majority have 
highlighted the association between Giardia infections and 
increased prevalence of allergic cutaneous symptoms (such 
as, for example, urticaria) and food allergies.7,14,18,19 In 
general these authors attribute the increase in these allergic 
parameters to changes taking place in the intestinal mucosa 
of the infected host, which may facilitate the absorption of 
inadequately metabolized protein-based antigens, resulting 
in the development of allergic diseases.7,20 Additionally, 
some studies have found that patients infected with G. 
lamblia had elevated concentrations of total and specific 
immunoglobulin E (IgE) and also cutaneous hyperreactivity 
to environmental antigens.7,14,19 On the other hand, this 
increase in total IgE concentrations in patients with giardiasis 

is debatable, since some authors only observed it when an 
intestinal worm infection was also present7,19 and other 
studies failed to detect differences in Immunoglobulin E 
(IgE) levels between patients who were infected by G. 
lamblia and patients who were not.18

Therefore, as mentioned above, the association between 
G. lamblia infection and increased prevalence of symptoms 
of cutaneous allergies have been described with a certain 
frequency, but the association with respiratory tract allergies 
is yet to be elucidated. An elevated number of children 
infected with G. lamblia are seen at an urban pediatric clinic 
run by the Brazilian National Health Service (SUS - Sistema 
Único de Saúde) in the city of Recife and, in response to 
this, this study was designed to assess patients with the 
infection for cutaneous hypersensitivity to aeroallergens, 
specific IgE response and the presence of symptoms of 
chronic respiratory allergies.

Methods

This was a cross-sectional descriptive study that, having 
detected a high percentage of children and adolescents 
infected with G. lamblia attempted to establish a comparative 
analysis of patients infected with this protozoan and those 
uninfected.

The study sample comprised 110 patients of both sexes, 
ages 5 to 15 years, recruited at a public healthcare center 
serving an underprivileged community in the metropolitan 
area of the city of Recife, PE, Brazil. Both the children and 
their parents or guardians agreed to participation in the study 
and submit to tests for G. lamblia. The selection strategy 
was to actively seek out children from the community who 
had at some time been seen for primary care, but was 
dependent on subjects providing specimens for the parasite 
tests on the days defined in the research protocol. The 
study began in February 2006 and ran until October 2007. 
Children’s parents or guardians signed consent forms and 
all of the procedures involved in the study were approved by 
the Research Ethics Committee at the Universidade Federal 
de Pernambuco’s Health Sciences Center. 

The inclusion criteria for this study were: agreement to 
participate; having presented previously for primary care at 
the community health center; not having taken antiparasitic 
medication in the previous 12 months, availability for history-
taking and clinical examination by one of the research team; 
and availability to provide three samples for parasite tests 
on alternate days. The exclusion criteria were: not meeting 
all inclusion criteria; children resident in the community for 
less than 1 year; and inability to provide information on 
previous history of allergic respiratory disease.

The sample size calculation was based on a priori 
estimates that the probability of G. lamblia infection was a 
minimum of 30% of the study sample and the prevalence of 
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respiratory allergy (asthma and allergic rhinitis in isolation 
or combination) was around 30%, based on data for Recife 
from the International Study of Asthma and Allergies in 
Childhood (ISAAC). On this basis, 48 children per group 
would be necessary for alpha and beta errors of 5 and 20% 
respectively.21

Each patient was asked to provide three stool samples, 
collected on alternate days and in appropriate recipients 
containing 10% formalin for preservation. Samples were 
processed using the Hoffman modified spontaneous 
sedimentation method,22 which tests for the eggs or cysts 
of intestinal parasites. The results of the parasite tests were 
used to divide the sample into two groups: (A) children 
infected by G. lamblia and (B) uninfected children.

Affirmative responses to questions 2, 6 or 7 from 
the standardized ISAAC questionnaire22 were defined as 
indicating asthma and/or allergic rhinitis and an affirmative 
response to question 1 was defined as indicating rhinitis. 
Diagnoses were confirmed by directed history-taking and 
clinical examination, in accordance with criteria established in 
consensus statements, and supplemented with the results of 
immediate hypersensitivity skin tests for aeroallergens.

Individuals with normal test results and no previous 
history of chronic respiratory disease were used for 
comparisons. Thus, the clinical features of respiratory 
allergies were classified into one of two groups for analysis: 
1) respiratory allergies present; 2) free from allergic 
respiratory disease. 

All 110 patients had immediate hypersensitivity skin 
tests for a range of extracts of environmental allergens – 
Dermatophagoides pteronyssinus (DEP), Blomia tropicalis 
(BT), Periplaneta americana (PP) and cat epithelium 
(CE) –, all standardized and provided by the International 
Pharmaceutical Immunology - GRUPO ASAC PHARMA (IPI-
ASAC). Histamine and saline were used as positive and 
negative controls respectively. The presence of papules 
with diameter greater than or equal to 3 mm, with relation 
to the negative saline solution control, was defined as a 
positive reaction.

Blood was taken for total and specific IgE assays. Plasma 
from each patient was tested using immunofluorometric 
assays (ImmunoCAP System – Phadia Diagnosis) for 
total IgE, anti-allergen IgE (DEP, BT, PP and CE) and 
anti-Ascaris IgE. 

Median total IgE concentrations were calculated and 
groups with and without parasites were analyzed and 
compared using the Mann-Whitney nonparametric test. 
Fisher’s exact test was used to compare the frequencies 
of allergic symptoms and positive skin test and total and 
specific IgE test results for patients infected by G. lamblia 
and uninfected subjects. Results were defined as statistically 
significant if the statistical tests returned p < 0.05. GraphPad 
Prism 3.0 was used for analyses.

The dependent variables were the symptoms of 
respiratory tract allergy, total IgE and specific IgE 
concentrations and immediate hypersensitivity skin tests 
for the common aeroallergens mentioned above. The 
independent variable was infection by G. lamblia. Respiratory 
tract allergies (allergic rhinitis and asthma, irrespective 
of whether symptoms were isolated or in combination) 
were analyzed in conjunction as chronic respiratory allergy 
(chronic allergic disease of the airways). Immediate 
hypersensitivity skin test results were defined as positive 
when there was a papule with a diameter greater than 
or equal to 3 mm, with relation to the negative control. 
With regard to serum total IgE results, this variable was 
categorized as greater than or less than 400 IU, which 
is a cutoff that has been associated with atopic disease 
in individuals free from concurrent helminthiasis in our 
country.23 Specific IgE was categorized as negative or 
positive and results were defined as positive when over 
class 1, according to the Phadia Diagnosis ImmunoCAP 
System standard.

Results

Out of 110 patients studied, 48% (n = 53) were male 
and 52% (n = 57) were female. Mean age was 9.5 (±3.2 
years). The parasite test results showed that 45% (n = 50) 
of the entire sample was infected with intestinal parasites and 
55% (n = 60) were not. Among the patients with parasites, 
84% (n = 42/50) were infected by G. lamblia in isolation, 
while 16% (n = 8) had coinfections, i.e., in addition to the 
G. lamblia infection, 8% (n = 4) were also infected with 
Entamoeba hystolitica/Entamoeba dispar, 6% (n = 3) were 
infected with Entamoeba coli, and 2% (n = 1) had Ascaris 
lumbricoides parasites. 

Fisher’s exact test was used to evaluate associations 
between symptoms of asthma and infection by G. lamblia 
(Table 1), but did not detect any statistically significant 
differences (p = 0.075), which was also the case when 
chronic allergic respiratory diseases were analyzed together 
(allergic rhinitis and/or asthma). 

Table 1 also lists the proportions of infected and 
uninfected individuals who had elevated total IgE results 
and once more the difference was not statistically significant 
(p = 0.701). Median total IgE levels were compared using 
the Mann-Whitney test, but there were still no statistically 
significant differences between the two groups and anti-
Ascaris IgE levels were also unable to separate the two 
groups, since they were low in both (Figures 1 and 2). 
Similarly, there was no association between specific IgE 
for aeroallergens and infection by G. lamblia (Table 1). 
Finally, there was no significant statistical difference 
between patients infected by G. lamblia and the control 
group in terms of positive immediate hypersensitivity 
skin tests results.

G. lamblia and respiratory allergy - Souza VM et al.
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		  Infected	 Uninfected
Variables	 (n = 50)	 (n = 60)	 p*

Clinical presentation			 

	 Respiratory allergy	 42 (84%)	 41 (68.3%)	 0.075

	 No symptoms	 8 (16%)	 19 (31.7%)

Total IgE (IU/mL)			 

	 > 400 IU	 21 (42%)	 23 (38%)	 0.701

	 < 400 IU	 29 (58%)	 37 (62%)

Specific IgE (IU/mL)			 

	 Positive	 25 (50%)	 37 (62%)	 0.250

	 Negative	 25 (50%)	 23 (38%)

Prick test (mm)			 

	 Positive	 27 (54%)	 40 (67%)	 0.239

	 Negative	 23 (46%)	 20 (33%)

Table 1 -	 Univariate analysis of associations between Giardia lamblia infection and clinical and laboratory variables of allergic respiratory 
diseases in children from a low socioeconomic status urban area in the Northeast of Brazil

IgE = immunoglobulin E.
*	 Values calculated using Fisher’s exact test.

Discussion

This study was based on a sample from an underprivileged 
population in which a high prevalence of infections by G. 
lamblia was observed. This finding could be linked with 
a range of different factors, including epidemiological 
characteristics, since these patients come from a region 
where the infection is known to be endemic. Another 
important factor is indiscriminate use of antiparasitic drugs, 
since it has been reported that patients previously treated 
with single-dose anthelmintics, did exhibit reductions in 
infections by A. lumbricoides and T. trichiura, but also 
suffered increased infections from G. lamblia.24 The 
prevalence observed in this study was similar to rates that 
have been observed in other studies with different samples 
from Brazilian populations living in poor socioeconomic 
conditions.25-27 Although geohelminthiasis is endemic in 
the area studied, there was no interference from intestinal 
worm coinfections. The results described here appear to rule 
out G. lamblia infections having any significant influence 
on allergic rhinitis or asthma.

There is considerable evidence to show that parasite 
infections can affect allergic reactivity, especially with 
relation to infections by intestinal worms.18,28 Several 
studies investigating patients with human giardiasis have 
not only detected elevated immunoglobulin E levels, but 
also cutaneous reactions and other symptoms of allergies 
such as gastrointestinal allergies, which could be caused 
by antigens penetrating damaged mucosa.7,19 In contrast 

Figure 1 -	 One hundred and ten patients aged 5 to 15 years 
were tested for parasites and split into two groups: 
infected or not infected by G. lamblia. Blood samples 
were collected from members of both study groups and 
plasma total immunoglobulin E (IgE) concentration was 
assayed (ImmunoCAP System – Phadia Diagnose). The 
Mann-Whitney test was used to analyze data expressed 
as median values (p = 0.8671)

with previous investigations, we restricted our analysis 
to associations between giardiasis and allergies of the 
airways (asthma and rhinitis). The resulting data suggest 
that G. lamblia infections were not related to symptoms of 
respiratory allergies.

G. lamblia and respiratory allergy - Souza VM et al.
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Figure 2 -	 One hundred and ten patients aged 5 to 15 years, 
were tested for parasites and split into two groups: 
infected or not infected by G. lamblia. Blood samples 
were collected from members of both study groups 
and plasma anti-Ascaris immunoglobulin E (IgE) 
concentration was assayed (ImmunoCAP System – 
Phadia Diagnose). The Mann-Whitney test was used 
to analyze data (p = 0.7276)

A study conducted by Di Prisco et al.7 found results 
suggestive of a possible association between G. lamblia 
and chronic respiratory disease. They found that 70% of 
infected patients had symptoms of allergy, including 33% 
with rhinitis, 14% with cutaneous allergies and 23% with 
asthma. That study did not exclude patients coinfected 
with intestinal worms, which could explain the discrepancy 
with relation to our results. Analyzed in conjunction, they 
suggest that G. lamblia infection could be linked with an 
increase in concomitant symptoms of asthma and rhinitis, 
not because of the protozoan infection itself, but because 
of concurrent helminthiasis.

We did not observe any differences between the study 
groups in terms of total IgE levels. Study conducted by 
Giacometti et al.18 also failed to detect any differences 
between patients infected by G. lamblia and uninfected 
patients in terms of total IgE levels, but they did find a 
positive association between this protozoan infection and 
development of cutaneous allergies. Since we only recruited 
patients infected by G. lamblia in isolation, we excluded 
patients with intestinal worm coinfections who could have 
had elevated total IgE levels for this reason. Similarly, an 
earlier study in Brazil also found normal total IgE levels in 
individuals infected by G. lamblia.29

Some studies have detected high levels of IgE specific 
for food proteins in patients infected by G. lamblia.7,19 Those 
findings are suggestive of an increase in gastrointestinal 
allergic reactivity. However, when we analyzed environmental 
aeroallergens, we did not observe any differences in specific 
IgE levels between infected and uninfected patients.7 
Similarly, we did not detect any differences between the 
groups of patients studied here in terms of levels of IgE 
specific for any of the aeroallergens tested.

It has been demonstrated that there is an association 
between allergic symptoms and high levels of IgE anti-Ascaris 
and total IgE and that this is not exclusively related to geo-
intestinal worm parasite infections.30,31 In our study, cases 
and controls had similarly low levels of IgE anti-Ascaris. 
Therefore, our results do not indicate any increased risk of 
developing symptoms of respiratory allergies in the presence 
of G. lamblia. There was also no association with elevated 
total IgE levels or even positive IgE anti-Ascaris results. 

Another aspect that should be considered and which is 
described in the literature is that patients infected solely by 
G. lamblia had significantly higher TNF-α and rsIL-2 levels 
in cases of giardiasis in isolation, whereas Interleucin 1B 
(IL-1β), Interleucin 6 (IL-6) and Interleucin 8 (IL-8) were 
only elevated in patients who had allergies associated with 
the infection.14 These findings demonstrate that when 
allergic patients are infected by giardiasis there is increased 
activation of Th1 pro-inflammatory immunoresponse. 
Another aspect that is of relevance is the possibility of 
interference between giardiasis and IgA secretory function, 
which is known to be an important element in protecting the 
mucosa against protozoans and also in allergen expulsion, 
especially at mucosal surfaces that are exposed to greater 
interaction with the environment.11,13 Immunological 
components such as cytokines and IgA may therefore be 
involved in the relationship between this type of protozoan 
infection and respiratory allergies, preventing disease 
exacerbation. These features were not, however, the subject 
of our study.

The fact that our study did not detect a statistically 
significant “association” should be treated with caution since 
such implications can be compromised in cross-sectional 
studies. Nevertheless, the findings are noteworthy since 
the great majority of patients were exclusively infected by 
G. Lamblia according to all three parasite tests, in contrast 
with other studies.

In summary, our data suggest that G. Lamblia infections 
were not associated with chronic allergic diseases of the 
respiratory tract (concomitant asthma and/or rhinitis) or 
with elevated total IgE levels. It is possible that activation 
by protozoans of immunomodulatory mechanisms of allergic 
symptoms is harmful, but without clinical repercussions. 
However, this is conjecture and needs to be investigated, 
so further research on subject is needed.
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