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ABSTRACT
CONTEXT AND OBJECTIVE: Knowledge of the profile of allergen sensitization among children is impor-
tant for planning preventive measures. The objective of this study was to assess the prevalence and profile
of sensitization to inhaled allergens and food among children and adolescents in an outpatient popula-
tion in the city of Palmas.
DESIGN AND SETTING: Cross-sectional study at outpatient clinics in Palmas, Tocantins, Brazil.
METHODS: Ninety-four patients aged 1-15 years who were attending two pediatric outpatient clinics
were selected between September and November 2008. All of the subjects underwent clinical interviews
and skin prick tests.
RESULTS: A positive skin prick test was observed in 76.6% of the participants (72.3% for inhalants and
28.9% for food allergens). The most frequent allergens were Dermatophagoides pteronyssinus (34%),
cat epithelium (28.7%), dog epithelium (21.3%), Dermatophagoides farinae (19.1%), Blomia tropicalis
(18.1%), cow’s milk (9.6%) and grasses (9.6%). A positive skin prick test correlated with a history of atopic
disease (odds ratio, OR = 5.833; P = 0.002), a family history of atopic disease (OR = 8.400; P < 0.001),
maternal asthma (OR = 8.077; P = 0.048), pet exposure (OR = 3.600; P = 0.012) and cesarean delivery
(OR=3.367;P=0.019).
CONCLUSION: Dermatophagoides pteronyssinus was the most frequent aeroallergen and cow’s milk
was the most prevalent food allergen. There was a positive correlation between a positive skin prick
test and several factors, such as a family history of atopic disease, maternal asthma, pet exposure and
cesarean delivery.

RESUMO
CONTEXTO E OBJETIVO: O conhecimento sobre o perfil da sensibilizacdo a alérgenos em criangas é im-
portante para o planejamento de medidas preventivas. O objetivo deste estudo foi avaliar a prevaléncia e
perfil de sensibilizacdo a alérgenos inalados e alimentares em criangas e adolescentes em uma populacéo
ambulatorial na cidade de Palmas.
TIPO DE ESTUDO E LOCAL: Estudo transversal em unidades ambulatoriais em Palmas, Tocantins, Brasil.
METODOS: Foram selecionados 94 pacientes com idades entre 1 a 15 anos em 2 ambulatérios de pedia-
tria entre setembro e novembro de 2008. Todos os sujeitos foram submetidos a entrevistas clinicas e testes
cutaneos de puntura.
RESULTADOS: Um teste cutaneo de puntura positivo foi observado em 76,6% dos participantes (72,3%
para inalantes, 28,9% para alérgenos alimentares). Os alérgenos mais frequentes foram Dermatophagoides
pteronyssinus (34%), epitélio de gato (28,7%), epitélio de cao (21,3%), Dermatophagoides farinae (19,1%),
Blomia tropicalis (18,1%), leite de vaca (9,6%) e gramineas (9,6%). Um teste cutaneo de puntura positivo
foi relacionado a histéria de doenca atdpica (razdo de chances RC = 5,833, P = 0,002), histéria familiar de
atopia (RC = 8,400, P < 0,001), asma materna (RC = 8,077, P = 0,048), exposicao a animal de estimacdo
(RC=3,600,P =0,012) e parto cesareo (RC=3,367,P =0,019).
CONCLUSAO: Dermatophagoides pteronyssinus foi o aeroalérgeno mais prevalente e, dentre alérgenos ali-
mentares, o leite de vaca. Houve correlacdo positiva entre o teste cutaneo e alguns fatores, como histéria
familiar de atopia, asma materna, exposicdo a animais domésticos e parto cesareo.
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INTRODUCTION

The World Allergy Organization defines atopy as “the personal
or familial tendency to produce immunoglobulin E (IgE) anti-
bodies in response to low allergen doses and to develop typical
conditions, such as asthma, rhinitis or eczema”!? This defini-
tion describes immunoreactivity but does not include the pres-
ence of clinical symptoms. Atopy is the most important risk
factor for development of allergic diseases; however, an atopic
patient may yield a positive test in response to an allergen with-
out developing symptoms.>?

This phenomenon may be due to the existence of immu-
nity (natural tolerance) or a suboptimal level of IgE antibodies
that is insufficient to produce symptoms.>* Therefore, patients
can be asymptomatic and continue to yield positive allergen
test results, which would indicate development of immunity
(acquired tolerance) against the allergen. Both situations repre-
sent atopy without allergy.

In the industrialized world, it is estimated that 30-50%>*
of the pediatric population presents allergen sensitization.
However, many patients will never exhibit allergic symptoms,*
which indicates that atopy is not the only factor that is respon-
sible for the development of these allergic disorders. In Brazil,
the International Study of Asthma and Allergies in Childhood
(ISAAC) study found that the prevalences of asthma, rhinitis
and atopic eczema were 21%, 39% and 8%, respectively.” Phase
3 of the ISAAC study found that the highest rates of asthma and
eczema were in the northern region (asthma 19.9%, rhinitis 32%
and eczema 11.1%).°

Over the past decades, there have been parallel increases
in the frequencies of atopic diseases and allergen sensitization,
which suggests that these increases are related. Because impor-
tant variations in population genetics could not have occurred
over such a short period of time, the underlying causes may
correspond to changes in environmental factors.” Two of these
factors are food allergen exposure during the first two years of
life and cesarean delivery, which are associated with the man-
ifestations of asthma, infant wheezing and allergic rhinitis.”*
During the first months of childhood, allergen sensitizations to
cow’s milk and eggs occur predominantly.’ Thereafter, children
may become sensitive to inhaled allergens and may develop
allergic respiratory diseases. Early exposure to dust mites dur-
ing childhood poses a risk of development of asthma.'” Among
the air allergens, dust mites (Dermatophagoides pteronyssinus,
Dermatophagoides farinae and Blomia tropicalis) are the main
source of allergens that are involved in the pathophysiology of
allergic respiratory diseases.''?

Investigations of atopic disease may be performed on inhal-
ants and food extracts in vitro using the specific IgE test and in

vivo using the skin prick test. Both methods enable determination

of type I hypersensitivity and assist in diagnosing the phenotypic
manifestations of atopic diseases.! However, the skin prick test is
more sensitive than the specific IgE test.!* Infants born to atopic
parents with percutaneous sensitization to aeroallergens are at
increased risk of aeroallergen sensitization during infancy, which
can persist up to the age of two years.

Personal quality of life is affected by asthma, rhinitis and
atopic eczema, and these diseases have an economic impact in
Brazil due to their high prevalences.! The capitals of the north-
ern region, such as Belém and Manaus, have higher prevalences
of asthma and eczema than other regions in Brazil.® Early diagno-
sis of atopic diseases makes it possible to begin preventive mea-
sures, which reduces the clinical expression of allergic diseases.
Therefore, understanding the prevalence of allergen sensitization
among patients in various cities is important for implementing
preventive measures. Among such cities, Palmas is located in the
Amazon region between the Amazon forest and the Cerrado (a
vast tropical savanna in Brazil) and is an area of increasing popu-

lation size.

OBJECTIVE

In this study, we aimed to describe the prevalence of allergen sen-
sitization and the distribution of the most important allergens
among children aged 1-15 years who were attending two pedi-
atric outpatient clinics in the city of Palmas, Tocantins, Brazil. In
addition, we investigated the factors that were associated with the

presence of atopy among these patients.
METHODS

Participants

We selected a total of 99 patients who were 1-15 years of age and
who were attending two pediatric outpatient clinics at primary
care level in Palmas, a relatively large city (population around
228,332)" in the state of Tocantins, northern Brazil, between
September and November 2008. These children were taken
to the outpatient clinic to be monitored in relation to their
growth and development, and the clinics emphasized preven-
tive healthcare.

The inclusion criteria were that the subjects should be
children and adolescents who were 1-15 years of age and who
were assessed at two pediatric outpatient clinics in the city of
Palmas, state of Tocantins. Patients were excluded from the
study if they had been hospitalized; had used systemic cor-
ticoids or other immunosuppressive medications within 30
days of the start of the study; had used anti-histamine therapy
within ten days of the skin prick test; presented severe clinical
disease such as cardiopathy, neuropathy, nephropathy or neo-

plasia; presented fever or extensive dermatological lesions; or
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did not complete all parts of the study; or additionally, if the
guardians failed to provide informed consent.

All of the children who were enrolled in the study were evalu-
ated by a family doctor at the outpatient clinic. After the patients
and their caregivers agreed to participate in the study, the chil-
dren were sequentially assessed by the researchers, who included
a pediatrician and an allergist.

The sample size was calculated for o0 = 0.05 and 3 - 1 = 80%,
and a sensitization rate of 30% in the sample studied was expected
(as demonstrated in previous studies in the community). A mini-
mum number of 92 patients was found to be needed for the study,

based on calculations using the Fleiss methodology.

Clinical history and examination
The patients were assessed for symptoms that were suggestive of
allergic disease, based on their clinical history, physical exam-
inations and the ISAAC (International Study of Asthma and
Allergies in Childhood) questionnaire.” The ISAAC study maxi-
mized the value of epidemiological research on asthma, allergic
rhinoconjunctivitis and atopic eczema through facilitation from
international collaboration.®

The possible risk factors for atopic diseases that could be cor-
related with a positive skin prick test were as follows: family history
of atopic disease (including maternal asthma), cesarean delivery,
passive smoking, intrauterine tobacco exposure, artificial feeding
before six months of life, premature birth and recurrent respiratory
infections (more than six respiratory infections per year or more

than three lower respiratory tract infections per year).'

Skin prick test (SPT)

The skin prick test (SPT) extracts were standardized in International
Units (IU) for the following three categories of allergens: inhaled
allergens, including dust mites (Dermatophagoides pteronyssinus,
Dermatophagoides farinae and Blomia tropicalis), cockroaches
(Periplaneta americana and Blattella germanica), pollens (Lolium
perenne and Dactillus glomerata) and grass mixes (Dactillus glom-
erata, Festuca pratensis, Pheleum pratense, Poa pratensis and Lolium
perenne); food allergens, including cow’s milk, casein, beta-lacto-
globulin, soybean, egg white, egg yolk, fish, cacao, corn, peanut,
shrimp and wheat; and other allergens, including cat epithelium,
dog epithelium, latex, and Candida albicans. A histamine concentra-
tion of 10 mg/ml was used as the positive control, and a saline solu-
tion was used as the negative control (provided by the IPI-ASAC-
Brazil laboratory). A positive SPT was defined as a wheal diameter
>3 mm larger than that of the saline control after 15 minutes' and
a positive reaction to at least one of the allergens."” The wheal size
was measured using the formula: (D+d)/2, where D was the maxi-

mum diameter and d was the perpendicular diameter."”

Data analysis

The data were analyzed using the Statistical Package for the Social
Sciences (SPSS), version 13.0. The differences between the mean
values of the subjects who were positive and negative for skin
prick tests and the patients with and without atopic disease were
tested using non-parametric analyses. The prevalence rates
were calculated for the entire group and the subgroups, and
the differences were tested using chi-square analysis. The odds
ratios (ORs) and their 95% confidence intervals (Cls) were cal-
culated for each risk factor according to each case definition.
Logistic regression analysis was used to adjust for potential con-
founding variables and included significant variables (P < 0.10).
Non-significant variables were detected by backwards elimina-

tion using the Wald statistic.

Ethical issues

This study was approved by the Ethics Committee of the Institute
for Medical Care for State Public Servants (Instituto de Assisténcia
Médica ao Servidor Publico Estadual, IAMSPE), Sido Paulo,
Brazil (no. 065/07) and by the Municipal Health Department
of Palmas (Secretaria de Saude Municipal de Palmas, Semus),
Palmas, Tocantins, Brazil. The guardians of all the participants
provided written informed consent before their entry into the

study. Participation in the study was voluntary.

RESULTS

Out of the 99 patients who were examined, 94 were available to
finish the study and provided complete data. Of these 94 patients,
60 (63.8%) were male and 34 (36.2%) were female. The aver-
age age was 5.34 years (standard deviation, SD: * 3.582) with a
median age of 5.00 years and a mode of 4.00 years. Seventy-two
participants (76.6%) had positive SPTs, 68 (72.3%) were positive
for aeroallergens and 27 (28.9%) were positive for food allergens
(Table 1). The most frequent allergens that resulted in positive
SPTs were Dermatophagoides pteronyssinus (34%), cats (28.7%),
dogs (21.3%), Dermatophagoides farinae (19.1%), Blomia tropica-
lis (18.1%), cow’s milk (9.6%) and grass (9.6%).

Personal histories of atopic disease were obtained from 75
subjects (79.8%): 63.8% of these patients reported asthma, 70.2%
reported rhinitis and 50.0% reported atopic eczema (Table 1).

A positive SPT was associated with atopic diseases
(P =0.001). Among the patients with positive SPT results, 54.3%
reported a history of asthma (P = 0.011), 58.5% reported rhini-
tis (P = 0.018) and 42.6% reported eczema (P = 0.048) (Table 1).

There was an association between a positive SPT and the fol-
lowing variables: cesarean section (P = 0.015), family history of
atopic disease (P < 0.001), maternal asthma (P = 0.022) and pet
exposure (P = 0.009) (Table 2).
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Table 1. Frequency of prick test positivity for atopic diseases among 1 to 15-year-old children and adolescents in the city of Palmas,
Tocantins, Brazil

N % x P Sensitivity

Total prick test

Atopic disease 63 67.0 11.347 0.001 84.0%

Asthma 51 543 6.536 0.011 85.0%

Rhinitis 55 585 5611 0.018 83.3%

Atopic eczema 40 42.6 3.798 0.043 85.1%
Inhaled allergens

Atopic disease 27 28.7 9.596 0.002 36.0%

Asthma 22 234 5.112 0.024 36.7%

Rhinitis 26 27.7 12323  <0.001 39.4%

Eczema 19 20.2 6.287 0.012 40.2%
Food allergens

Atopic disease 59 62.8 7.422 0.006 78.7%

Asthma 49 52.1 5.861 0.015 77.7%

Rhinitis 51 543 2.684 0.037 83.6%

Eczema 37 394 1914 0.167 -

Table 2. Frequency of each factor relating to positive prick tests
among 1 to 15-year-old children and adolescents in the city of Palmas,
Tocantins, Brazil

Factors n % X2 P

Cesarean delivery 44 468  5.826 0.015
Intrauterine tobacco exposure 5 53 0.162 0.687
Passive smoking 19 20.2 2.906 0,088
Artificial feeding before six months of life 41 436  0.032 0.859
Recurrent infections 20 213 1.390 0.859
Familial history of atopic disease 63 670 17.170 <0.001
Premature birth 7 74 2311 0.128
Maternal asthma 20 213 5242 0.022
Gastroesophageal reflux 18 19.1 1.058 0.207
Pet exposure 54 574  6.770 0.009

In the multivariate analyses, the dependent variable of aller-
gen sensitization was defined as a positive SPT response. The inde-
pendent variables that were significantly associated with allergen
sensitization in the bivariate analyses were included in the mul-
tivariate models. The following factors were significantly corre-
lated with a positive SPT (for food and inhalant allergens): atopic
disease (OR = 5.833; CI: 1.958-17.382); asthma (OR = 3.508;
CI: 1.303-9.443); rhinitis (OR = 3.235; CI: 1.194-8.769); eczema
(OR = 2.679; CI: 1.975-7.357); cesarean birth (OR = 3.367;
CI: 1.221-9.288); family history of atopic diseases (OR = 8.400;
CI: 2.819-25.029); maternal asthma (OR = 8.077; CI: 1.018-
64.092); and exposure to pets (OR = 3.600; CL: 1.332-9.731)
(Tables 3 and 4).

DISCUSSION
Few studies have assessed sensitization to allergens in primary

healthcare units. In our study, there was a significant association

Specificity Positive predictive value  Negative predictive value
47.4% 87.5% 45.4%
38.2% 70.8% 59.1%
39.3% 76.4% 50.0%
32.0% 55.5% 68.2%

100.0% 100.0% 28.3%
85.3% 81.5% 43.3%
96.4% 96.3% 40.3%
83.0% 70.4% 58.2%
52.6% 86.8% 38.5%
38.7% 72.0% 46.1%
48.5% 77.5% 61.5%

between positive skin prick tests and allergic diseases (asthma,
rhinitis and atopic eczema). Dermatophagoides pteronyssinus was
the allergen with the highest prevalence of sensitization among
the children who were examined in this study. We observed
higher prevalences of asthma, rhinitis and eczema than in the
ISAAC study in Brazil,® but our study used an outpatient sample.
The northern region of this country has the highest prevalence of
asthma and eczema according to the ISAAC study.

The high rates of sensitization and atopic disease may have
been due to the characteristics of the outpatient sample. This
was recruited in a transitional region between the Cerrado
region and the Amazon region during a period of dry weather
(September) with a high level of outbreaks of fire. In Palmas,
public schools and other buildings are enclosed and air-con-
ditioned, which could have led to increased sensitization to
allergens. All of these factors exacerbate respiratory symptoms.
Souza et al. reported that there has been an increase in the
prevalence and exacerbation of allergic diseases over the last
50 years, especially among children. This increase may have
been due to greater exposure to indoor and outdoor pollution,
and to lifestyle changes such as increased time spent indoors
with air conditioning.'®

The coexistence of allergic conditions, food allergies, eczema,
allergic rhinitis and asthma is increasing.'” The present data are
largely in agreement with previous reports in the literature, which
found that atopic eczema was associated with higher risk of aller-
gic rhinitis and asthma. In a systematic review of worldwide varia-
tions in the prevalence of wheezing symptoms in children, Patel et al.
observed that the prevalence of childhood asthma has been increas-
ing over time.” The skin prick test is the standard method for allergen

sensitization diagnoses, especially with regard to inhalant allergens.**
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In Singapore, Kidon et al. analyzed 175 patients with an aver-
age age of 7.9 years (range 2-16 years). Sixty-eight patients (39%)
reported asthma, and 84 patients (48%) reported atopic eczema.
Skin prick test results were positive for Dermatophagoides pter-
onyssinus and Dermatophagoides farinae in 85% of the patients
and Blomia tropicalis in 62% of the patients. The prevalence of
positive skin prick tests for food allergens was 12%.> Similarly,
the average age in our study was 5.34 years (SD * 3.582), and the
prevalence of sensitization to Dermatophagoides pteronyssinus
was 34%, followed by Dermatophagoides farinae at 19.1%, and
Blomia tropicalis at 18.1%. The prevalence of sensitization to food
allergens was 28.9%.

In Malaysia, 141 atopic children were included in a study by
Gendeh et al., in which 70% of the atopic children had positive
skin prick tests for dust mites and 24.8% of the children tested
positive for a shrimp allergy.! Arshad et al. found that aller-
gic disorders were present in 28.1% of 981 children in a cohort
study; 19.6% of these patients were atopic and exhibited posi-
tive reactions to one or more allergens. Sensitization to inhalant
allergens was relatively common (19.2%), compared with food
allergens (3.5%).% In our study, cow’s milk was the most preva-
lent food allergen.

In the Third National Health and Nutritional Examination
Survey in the United States, 54.3% of the population had positive
test results for one or more allergens, and the prevalences were
27.5% for dust mites, 26.9% for perennial rye, 26.2% for short
ragweed, 26.1% for German cockroaches, and 17% for cats.** In
Recife, Pernambuco, Brazil, a case-control study found that 27.6%
of the children with asthma were positive for Periplaneta ameri-
cana allergies. Sensitization to cockroaches was demonstrated to
be a risk factor for greater severity of the disease.”” In our study,
we found sensitization to Periplaneta americana in 8.5% of the
patients and German cockroaches in 6.4% of the patients.

Additionally, we found high prevalence of sensitization to
grass pollens, which was not expected in a tropical region. This
finding may have been due to cross-reactivity between the local
outdoor allergens of this region and those of the Amazon Forest
and Cerrado. Taketomi et al. reported that patients with grass
pollen allergies often present reactivity to pollen allergens from
a number of grass species, due to cross-reactivity between IgE
antibodies and pollen proteins.”® In the state of Rio Grande do
Sul in Brazil, Taketomi et al. found that the prevalence of sea-
sonal allergic conjunctivitis was 22.1% among college students
in Santo Angelo and 14.1% in Caxias do Sul.® In a recent study
in Curitiba, Parand, Brazil, Esteves et al. found that the rate of
sensitization to Lolium multiflorum was 1.8% among teenagers.”

We found skin prick test positivity for food allergens among
subjects with rhinitis. This result may have been related to the

association between rhinitis and eczema (OR = 5.21) and the ages

Table 3. Odds ratios for positive skin prick tests and atopic diseases
among 1 to 15-year-old children and adolescents in the city of Palmas,

Tocantins, Brazil

Atopic disease Oddsratio  Confidence interval
Total prick test
Atopic disease 5.833 1.958-17.382
Asthma 3.508 1.303-9.443
Rhinitis 3.235 1.194-8.769
Atopic eczema 2.679 1.975-7.357
Inhaled allergens
Atopic disease =
Asthma 3.358 1.135-9.934
Rhinitis 17.550 2.246-137.160
Atopic eczema 3.308 1.269-8.624
Food allergens
Atopic disease 4.097 1.424-11.785
Asthma 2.238 1.887-5.644
Rhinitis 2.200 1.849-5.701
Eczema 1.910 0.759-4.806

Table 4. Odds ratios for positive skin prick tests and risk factors

[

0.002
0.013
0.021
0.015

0.029
0.006
0.014

0.009
0.008
0.015
0.170

among 1 to 15-year-old children and adolescents in the city of Palmas,

Tocantins, Brazil

Factors Factors Confidence interval
Cesarean delivery 3.367 1.221-9.288
Intrauterine tobacco 1567 0.173-14.176
exposure

Passive smoking 3.585 0.765-16.808
g’;‘:t‘rzz':?ﬁzng before six 0916 0.347-2.414
Recurrent infections 1.308 0.115-2.235
Familial history of atopic disease 8.400 2.819-25.029
Premature birth - -
Maternal asthma 8.077 1.018-64.092
Gastroesophageal reflux 4.000 0.878-23.181
Pet exposure 3.600 1.332-9731

of our patients (a mean age of 5.34 years). Similarly, Kalach et al.
conducted a study in Paris and found higher rates of specific IgE
positivity for food allergens among children who were four to six
years of age, compared with children who were under one year of
age.” In Australia, Lowe et al. demonstrated that children with
atopic eczema had a greater risk of developing asthma and rhi-
nitis.”? Additionally, food allergens can be etiological factors for
respiratory and gastrointestinal symptoms.*

Paternal atopic disease has been correlated with a higher risk
of allergic diseases among children.”** We found a relationship
between skin prick test positivity and a family history of atopic
disease and maternal asthma.

Maternal atopic disease has been shown to have signifi-
cant effects on the patterns of risk factors. Among children
with a history of maternal atopic disease, a low birth weight,

day care attendance and maternal smoking during the first year

[
0.019

0.689
0.105
0.859
0.433

<0.001

0.048
0.066
0.012
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of life independently increased the risk of atopic sensitization.
Gender, breastfeeding and paternal education did not indicate
any association with atopic disease in this group of children, in
that study.* It was shown that children of atopic mothers had a
different profile of risk factors that were associated with atopic
sensitization, compared with other children. Therefore, pre-
natal and early childhood events were significantly associated
with atopic sensitization.*

A recent study demonstrated that birth by means of cesar-
ean section was a risk factor for asthma, eczema and hay fever.”
Another study reported that cesarean delivery can decrease the
production of IFN-v, thereby stimulating the production of Th2
cytokines in the intrauterine environment. The Th2 cytokine
environment predisposes individuals towards development of
atopy.***” We observed a relationship between cesarean sections
and skin prick test positivity.

However, we did not find any associations between SPT
positivity and passive smoking, artificial feeding, preco-
cious egg introduction, intrauterine tobacco exposure or gas-
troesophageal reflux. On the other hand, several studies have
reported associations between SPT positivity and asthma and
gastroesophageal reflux.*®

In study by Ribeiro et al., the presence of respiratory infec-
tions and asthma attacks were associated with atopic parents
but not with the presence of two or more positive skin tests for
allergies among the children who were studied. In addition, the
presence of respiratory infections and asthma were not asso-
ciated with parents who smoked or with studying at board-
ing school.*® However, other studies have found a correlation
between asthma and passive exposure to cigarette smoke, espe-
cially maternal smoking.***

Chong Neto et al. found the following risk factors for wheez-
ing within the first year of life: male gender; history of asthma in
the family; six or more episodes of cold virus infection; atopic
eczema; age at which the child began daycare; and pets in the
home during pregnancy.** Ownby et al. reported that exposure to
two or more dogs or cats during the first year of life may reduce
the subsequent risk of sensitization to multiple allergens during
childhood.** Murray et al. reported that exposure to dust mites or
cat allergens, but not to dog allergens, was significantly associated
with specific allergen sensitization at three years of age. Exposure
to dog allergens, but not to dust mites or cat allergens, was sig-
nificantly associated with wheezing symptoms.** Pet-keeping was
associated with doctor-diagnosed asthma (OR = 1.52; 95% CI:
1.25-1.84)." In Brazil, the PROAL study showed that the preva-
lence of sensitization to cats among atopic children was 12%.% In
our study, the presence of pets in the home was a risk factor for
atopic diseases, and it is a common habit to keep cats and dogs in

homes in Palmas, Tocantins, Brazil.

Kull et al. reported that breast-feeding reduces the risk of
childhood eczema and delayed the onset of allergies.* In a study
by Snijders et al., longer duration of breastfeeding decreased the
risk of recurrent wheezing, which was independent of maternal
allergies. Their findings suggested that the relationship between
breastfeeding and infant eczema during the first two years of
life was modified by the maternal allergic status. The protective
effect of breastfeeding on recurrent wheezing may be associated
with protection against respiratory infections.* In our study,
there was no correlation between breast-feeding and a positive
skin prick test.

Finally, Souza et al. emphasized the following findings
regarding allergen sensitization: “knowledge of allergen expo-
sure in different environments is essential to identify clinically
relevant allergens and then supply adequate treatment to allergic
patients. Because this is a dynamic process with many variables
that change over the years, periodic assessment of environmental
allergens is necessary to establish changes in the profile and dis-

persion of allergens in each region.”'*

CONCLUSION

In summary, dust mites (Dermatophagoides pteronyssinus) were
the most frequent allergen and cow’s milk was the most preva-
lent food allergen among children who were 1-15 years of age at
two outpatient clinics in Palmas, Tocantins, Brazil. There was a
relationship between a positive skin prick test and the prevalence
of allergic diseases (asthma, rhinitis and eczema) and other fac-
tors, such as a family history of atopic disease, maternal asthma,
pet exposure and cesarean delivery. The association observed is
in agreement with previous studies but is unprecedented for the
state of Tocantins (which is in a region of transition between the
Cerrado and the rainforest, i.e. the Amazon Forest). The observed
risk factors could be used to screen children with a higher risk of
allergic diseases, in order to promote early diagnosis.

Overall, the results provide evidence of the pattern of SPT
sensitization among children who are examined at primary
care centers. From this study, the findings of sensitization to
the observed allergens and the factors that were associated with
atopy among the children at these outpatient clinics will con-
tribute towards development of preventive actions in the state
of Tocantins. Future research should assess the profile of aller-
gen sensitization among atopic children in this community. In
addition, these studies should determine the impact of preven-
tive measures against such allergens and control over the factors

that are associated with development of atopic diseases.

REFERENCES
1. Gendeh BS, Mujahid SH, Murad S, Rizal M. Atopic sensitization of
children with rhinitis in Malaysia. Med J Malaysia. 2004;59(4):522-9.

306 Sao Paulo Med J.2013;131(5):301-8



Prevalence of allergen sensitization, most important allergens and factors associated with atopy in children | ORIGINAL ARTICLE

Batllés-Garrido J, Torres-Borrego J, Rubi-Ruiz T, et al. Prevalence and
factors linked to atopy in 10-and 11-year-old children in Almeria,
Spain. Allergol Immunopathol (Madr). 2010;38(1):13-9.

Johansson SG, Bieber T, Dahl R, et al. Revised nomenclature for allergy
for global use: Report of the Nomenclature Review Committee of the
World Allergy Organization, October 2003. J Allergy Clin Immunol.
2004;113(5):832-6.

Worldwide variation in prevalence of symptoms of asthma, allergic
rhinoconjunctivitis, and atopic eczema: ISAAC. The International
Study of Asthma and Allergies in Childhood (ISAAC) Steering
Committee. Lancet. 1998:351(9111):1225-32.

Solé D, Yamada E, Vana AT, et al. International Study of Asthma and
Allergies in Childhood (ISAAC): prevalence of asthma and asthma-
related symptoms among Brazilian schoolchildren. J Investig Allergol
Clin Immunol. 2001;11(2):123-8.

Solé D, Wandalsen GF, Camelo-Nunes IC, Naspitz CK; ISAAC — Brazilian
Group. Prevalence of symptoms of asthma, rhinitis, and atopic
eczema among Brazilian children and adolescents identified by the
International Study of Asthma and Allergies in Childhood (ISAAC) -
Phase 3.J Pediatr (Rio J). 2006;82(5):341-6.

Bager P, Wohlfahrt J, Westergaard T. Caesarean delivery and risk
of atopy and allergic disease: meta-analyses. Clin Exp Allergy.
2008,;38(4):634-42.

Renz-Polster H, David MR, Buist AS, et al. Caesarean section delivery
and the risk of allergic disorders in childhood. Clin Exp Allergy.
2005;35(11):1466-72.

Norrman G, Tomici¢ S, Béttcher MF, et al. Significant improvement of
eczema with skin care and food elimination in small children. Acta
Paediatr. 2005;94(10):1384-8.

Cole Johnson C, Ownby DR, Havstad SL, Peterson EL. Family history,
dust mite exposure in early childhood, and risk for pediatric atopy
and asthma. J Allergy Clin Immunol. 2004;114(1):105-10.

. Laan MP, Baert MR, Bijl AM, et al. Markers for early sensitization and

inflammation in relation to clinical manifestations of atopic disease
up to 2 years of age in 133 high-risk children. Clin Exp Allergy.
2000;30(7):944-53.

Fasce L, Tosca MA, Baroffio M, Olcese R, Ciprandi G. Atopy in wheezing
infants always starts with monosensitization. Allergy Asthma Proc.
2007;28(4):449-53.

Fuiano N, Incorvaia C, Prodam F, Procaccini DA, Bona G. Relationship
between the atopy patch test and clinical expression of the disease
in children with atopic eczema/dermatitis syndrome and respiratory
symptoms. Ann Allergy Asthma Immunol. 2008;101(2):174-8.
Demoly P, Piette V, Daures JP. Treatment of allergic rhinitis during
pregnancy. Drugs. 2003;63(17):1813-20.

Brasil. Ministério da Satde. IBGE. Tabelas de resultados. Available from:
<http://www.ibge.gov.br/home/estatistica/populacao/censo2010/
indicadores_sociais_municipais/tabelas_pdf/tab2.pdf>. Accessed in
2012 (Dec 17).

16.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Stein RT, Sherrill D, Morgan WJ, et al. Respiratory syncytial virus in
early life and risk of wheeze and allergy by age 13 years. Lancet.
1999;354(9178):541-5.

. Osterballe M, Hansen TK, Mortz CG, Bindslev-Jensen C. The clinical

relevance of sensitization to pollen-related fruits and vegetables in

unselected pollen-sensitized adults. Allergy. 2005,60(2):218-25.

. Souza CCT, Rosério Filho NA. Perfil de aeroalérgenos intradomiciliares

comuns no Brasil: revisdo dos Ultimos 20 anos [Profile of common
indoor aeroallergens in Brazil: review of the last 20 years]. Rev Bras
Alergia Imunopatol. 2012;35(2):47-52.

. Simpson CR, Newton J, Hippisley-Cox J, Sheikh A. Incidence and

prevalence of multiple allergic disorders recorded in a national
primary care database. J R Soc Med. 2008;101(11):558-63.

Patel SP, Jarvelin MR, Little MP. Systematic review of worldwide
variations of the prevalence of wheezing symptoms in children.
Environ Health. 2008;7:57.

Heinzerling L, Frew AJ, Bindslev-Jensen C, et al. Standard skin prick
testing and sensitization to inhalant allergens across Europe--a
survey from the GALEN network. Allergy. 2005;60(10):1287-300.
Kidon MI, Chiang WC, Liew WK, et al. Sensitization to dust mites
in children with allergic rhinitis in Singapore: does it matter if you
scratch while you sneeze? Clin Exp Allergy. 2005;35(4):434-40.
Arshad SH, Tarig SM, Matthews S, Hakim E. Sensitization to common
allergens and its association with allergic disorders at age 4 years: a
whole population birth cohort study. Pediatrics. 2001;108(2):E33.
Arbes SJ Jr, Gergen PJ, Elliott L, Zeldin DC. Prevalences of positive skin
test responses to 10 common allergens in the US population: results
from the third National Health and Nutrition Examination Survey. J
Allergy Clin Immunol. 2005;116(2):377-83.

Lopes MI, Miranda PJ, Sarinho E. Use of the skin prick test and specific
immunoglobulin E for the diagnosis of cockroach allergy. J Pediatr
(Rio J) 2006;82(3):204-9.

Taketomi EA, Sopelete MC, Moreira PFS, Vieira FAM. Doenca
alérgica polinica: polens alergégenos e seus principais alérgenos
[Pollen allergic disease: pollens and its major allergens]. Rev Bras
Otorrinolaringol. 2006;72(4):562-7.

Esteves PC, Rosério Filho NA, Trippia SG, Caleffe LG. Prevaléncia
de rinite alérgica perene e sazonal, com sensibilizacdo atopica
ao Dermatophagoides pteronyssinus (Dp) e ao Lolium multiflorum
(LOLIUM) em escolares de 13 e 14 anos e adultos de Curitiba
[Prevalence of perennial and seasonal allergic rhinitis with atopic
sensitization to Dermatophagoides pteronyssinus (Dp) and Lolium
multiflorum (LOLIUM) in schoolchildren and adults in Curitibal.
Revista Brasileira de Alergia e Imunopatologia. 2000;23:249-59.
Available from: http://www.asbai.org.br/revistas/Vol236/prev.htm.
Accessed in 2012 (Dec 17).

Kalach N, Soulaines P, Imad AS, et al. Survey of prick test, total and
specific age during food allergy in children. Eur Ann Allergy Clin
Immunol. 2007;39(2):51-7.

Sao Paulo Med J. 2013; 131(5):301-8 307



ORIGINAL ARTICLE | Baldagara RPC, Fernandes MFM, Baldacara L, Aun WT, Mello JF, Pires MC

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Lowe AJ, Hosking CS, Bennett CM, et al. Skin prick test can identify
eczematous infants at risk of asthma and allergic rhinitis. Clin Exp
Allergy. 2007;37(11):1624-31.

Hofman T, Hanasz-Jarzynska T. Food allergens as causative factors of
respiratory, skin and gastrointestinal allergy confirmed by skin prick
test and specific IgE and IgG4 FAST in children. Pneumonol Alergol
Pol. 1992;60 Suppl 1:16-9.

Crestani E, Guerra S, Wright AL, Halonen M, Martinez FD. Parental
asthma as a risk factor for the development of early skin test
sensitization in children. J Allergy Clin Immunol. 2004;113(2):284-90.
Guilbert TW, Morgan WJ, Zeiger RS, et al. Atopic characteristics of
children with recurrent wheezing at high risk for the development of
childhood asthma. J Allergy Clin Immunol. 2004;114(6):1282-7.
Ribeiro SA, Furuyama T, Schenkman S, Jardim JR. Atopy, passive
smoking, respiratory infections and asthma among children
from kindergarten and elementary school. Sao Paulo Med J.
2002;120(4):109-12.

Kuyucu'S, SaraclarY, Tuncer A, et al. Determinants of atopic sensitization
in Turkish school children: effects of pre- and post-natal events and
maternal atopy. Pediatr Allergy Immunol. 2004;15(1):62-71.

Mallen CD, Mottram S, Wynne-Jones G, Thomas E. Birth-related
exposures and asthma and allergy in adulthood: a population-
based cross-sectional study of young adults in North Staffordshire. J
Asthma. 2008;45(4):309-12.

Moore DC, Elsas PX, Maximiano ES, Elsas MI. Impact of diet on the
immunological microenvironment of the pregnant uterus and its
relationship to allergic disease in the offspring--a review of the recent
literature. Sao Paulo Med J. 2006;124(5):298-303.

Brown MA, Rad PY, Halonen MJ. Method of birth alters interferon-
gamma and interleukin-12 production by cord blood mononuclear
cells. Pediatr Allergy Immunol. 2003;14(2):106-11.

Naspitz CK, Solé D, Jacob CA, et al. Sensibilizacdo a alérgenos inalantes
e alimentares em criancas brasileiras atopicas, pela determinagao in
vitro de IgE total e especifica: Projeto Alergia (PROAL) [Sensitization
to inhalant and food allergens in Brazilian atopic children by in vitro
total and specific IgE assay: Allergy Project -PROAL]. J Pediatr (Rio J).
2004;80(3):203-10.

Weitzman M, Gortmaker S, Walker DK, Sobol A. Maternal smoking
and childhood asthma. Pediatrics. 1990:85(4):505-11.

Lee SL, Lam TH, Leung TH, et al. Foetal exposure to maternal passive
smoking is associated with childhood asthma, allergic rhinitis, and
eczema. ScientificWorldJournal. 2012;2012:542983.

Chong Neto HJ, Rosario NA, Tannus BG, et al. Fatores de risco para
sibilancia no primeiro ano de vida [Risk factors for wheezing in the
first year of life]. J Pediatr (Rio J). 2008;84(6):495-502.

Ownby DR, Anderson JA. An improved prick skin-test procedure for
young children. J Allergy Clin Immunol. 1982;69(6):533-5.

43. Murray CS, Kissen P, Craven M, et al. Cumulative exposure to indoor
allergens: Association with sensitisation and respiratory symptoms in

the first 3 years of life. The Journal of Allergy Clinical Immunology.

2002;109(1 Suppl 1):5177.

44. Dong GH, Ma YN, Ding HL, et al. Effects of housing characteristics
and home environmental factors on respiratory symptoms of 10,784

elementary school children from northeast China. Respiration.

2008;76(1):82-91.

45. Kulll,Bshme M, Wahlgren CF, et al. Breast-feeding reduces the risk for

childhood eczema. J Allergy Clin Immunol. 2005;116(3):657-61.

46. Snijders BE, Thijs C, Dagnelie PC, et al. Breast-feeding duration and

infant atopic manifestations, by maternal allergic status, in the first 2

years of life (KOALA study). J Pediatr. 2007;151(4):347-51,351.e1-2.

Sources of funding: None

Conflict of interest: None

Date of first submission: April 10,2012
Last received: August 29, 2012
Accepted: December 26, 2012

Address for correspondence:

Raquel Prudente de Carvalho Baldacara

Quadra 601 Sul, Avenida NS 01, Conjunto 02, Bloco 04
Plano Diretor Sul — Palmas (TO) — Brasil

CEP 77016-332

E-mail: raquelpcb@terra.com.br

308 Sao Paulo Med J.2013; 131(5):301-8



