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Background: Autism is a developmental disorder of unknown etiology. Sensitivity to

dietary and environmental antigens has been considered in its pathogenesis.

Aim: To examine immediate hypersensitivity in early childhood autism.

Methods: We investigated 30 autistic children (23 boys, seven girls 2–4 years old) for atopic

history, serum IgG, IgA, IgM, IgE levels, and skin prick tests (SPT) with 12 common antigens.

Results: Nine/30 autistic children (30%) and 1/39 (2.5%) age-matched neurological controls

from the same hospital had a family history suggestive of atopy (po0.005). No patient in the

autism and 28% in control group had symptoms of respiratory allergy (wheezing or asthma)

(po0.005), and 6/30 (20%) autistic vs. 7/39 (17%) control children had history suggesting

other allergic disorders (p ¼ ns). Eleven/23 (47.8%) autistic children had at least one positive

skin test, similar to age-matched population controls. Serum IgG, IgA, and IgM levels were

within age-appropriate limits. Serum IgE was elevated in four patients (13.3%). Specific IgE

levels were negative in four cases with multiple SPT positivity.

Conclusions: This study suggests allergic features based on history, skin tests, and serum

IgE levels are not frequent in young autistic children despite family history. This

discrepancy between predisposition and manifestation might imply immunological factors

or environmental conditions.

& 2008 Published by Elsevier Ltd. on behalf of European Paediatric Neurology Society.
1. Introduction

Sensitivity to dietary and environmental antigens has been

suggested among etiological factors in childhood autism. The

presence of gastrointestinal symptoms and favorable beha-

vioral changes observed in some patients after elimination of

cow’s milk and wheat from diet could support this theory.1 A

randomized trial indicates gluten- and casein-free diet may

reduce some autistic traits.2 The hypothesis of immunologi-
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cal disturbances in autism is further supported by the

observation of antibodies against brain tissue.3 HLA associa-

tion4 and family history: allergic disorders in the family and

maternal autoimmune diseases were found to be more

common in autistic children, and the risk of autistic spectrum

disorders were elevated in the presence of maternal asthma

and allergy during pregnancy.5–7

The clinical relevance of many laboratory and especially

in vitro findings has been controversial, partly due to the
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limited number and heterogeneity of patient groups. In this

study, we investigated the presence of allergic features in

‘‘pure’’ autism by history and examination in a standardized

protocol.
Table 1 – Parental questionnaire results

Symptoms Autism group
n ¼ 30 (%)

Hospital controls
n ¼ 39 (%)

Urban residence 24 (80) 30 (77)

Attended day care 4 (13) 7 (18)

Breast-fed at least

4 months

25 (83) 36 (93)

First child in the

family

16 (53) 16(41)

Familial atopy 9 (30)* 1 (2.5)

Bronchial asthma 0 (0)* 11 (28)

Other allergic

disorders

6 (20) 7 (17)

*po0.005.
2. Patients and methods

Thirty-two children with autism, 25 boys and seven girls,

newly diagnosed according to Diagnostic and Statistical

Manual (DSM-IV) criteria who were 2–4 years old and within

the first 6 months of diagnosis were considered for the study.

All patients were seen in the child psychiatry and child

neurology clinics of Hacettepe University, Faculty of Medicine,

underwent detailed physical and neurological examination,

routine tests for aminoacidopathies, and chromosomal ana-

lysis and metabolic tests when indicated. Children born

prematurely or with low birth weight, those with a neurolo-

gical, metabolic or systemic disorder, dysmorphic features, or

clinically manifest seizures were excluded.

Childhood Autism Rating Scale (CARS) was used as a

numerical instrument, and scored as described previously

and standardized for Turkey.8 CARS is an observational test

containing 15 items, where a score of 30–36.5 indicates mild/

moderate and 37–60, severe autism.

The study was approved by the Institutional Ethics Com-

mittee, and informed parental consent was obtained.

A standard questionnaire validated and currently used in

the department of allergy of the same hospital was filled out

by the physician in order to screen for allergic symptoms.9

The questions include the presence of respiratory, eye,

gastrointestinal, and skin symptoms in the patient and

family; their relation with seasonal, nutritional, and environ-

mental changes, any autoimmune diseases in the family, and

household conditions. For comparison, 39 age- and sex-

matched hospital controls from the department of child

neurology from the same area were also given the ques-

tionnaire. As done for the autistic group, they were not pre-

selected for allergic history. Their clinical diagnoses were

febrile convulsion, mild to moderate developmental delay, or

epilepsy. None had a metabolic, hereditary disorder or a

genetic syndrome. An allergist blinded to the groups exam-

ined the questionnaire and rated allergic features from 0 to 3

(0: no suggestive symptoms in family or patient, 1: symptoms

in one or more family member, 2: symptoms in the patient,

and 3: symptoms in both family and patient).

Serum IgG, IgA, and IgM levels were measured by rate

nephelometry (Immage Immunochemistry Systems, Beck-

man Coulter, Fullerton, USA). The tests measure the rate of

increase in light scattered from particles suspended in

solution as a result of complexes formed during an antigen

(Ig in the sample)–antibody reaction. The reference interval

values for serum IgG, IgM, and IgA were established using an

Arrays 360 System and were verified on the Immage

Immunochemistry System. Sensitivity for IgA determination

is 6.7 mg/dl, for IgG, 33.3 md/dl, and for IgM, 4.2 mg/dl. Serum

IgE levels were measured by fluoroenzymeimmunoassay

(ImmunoCAP, Phadia, Sweden) and compared to previously

established normal values of the laboratory (4100 IU/ml).

Antigen-specific IgE was measured in children who had
Please cite this article as: Bakkaloglu B, et al. Atopic features in e
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positive skin prick tests (SPT) using fluoroenzymeimmunoas-

say kit (Phadia AB, Uppsala, Sweden).

SPT with a battery of 12 common allergens (Stallergene,

France) were applied: wheat, cereal mix, hen’s egg, cow’s

milk, tree mixture, composite, Alternaria alternata, Cladospor-

ium herbarum, house dust mite (Dermatophagoides pteronyssi-

mus and Dermatophagoides farinae), grass mix, cat fur, and

aspergillus, alongwith positive control (histamine) and nega-

tive control (vehicle). The patients had not taken any

antihistaminic drugs within 10 days prior to skin testing, as

recommended prior to and verified on the day of testing. One

drop of each SPT solution was placed on the back and

penetrated with a separate lancet. Reactions to skin test

solutions were measured after 20 min. The size of each wheal

was documented as the mean of the longest diameter and the

diameter perpendicular to it. A mean wheal diameter of at

least 3 mm greater than the negative control was interpreted

as positive.
3. Results

The questionnaire for allergic symptoms indicated familial

atopy in 30% of autistic children and 2.5% of hospital controls

(po0.005) (Table 1). Taken together, 3/30 children of the

autism group (10%) and 15/39 of the hospital controls (61%)

had a score of at least 1 (po0.005), and the rate of reported

allergic symptoms was 6/30 vs. 7/39 (p:ns). Groups did not

differ significantly in early-life environmental factors likely to

affect allergic state: area of residence, day care attendance,

breast feeding, and birth order. Parental autoimmune disease

was present in two autism (vitiligo, psoriasis) and one control

case (arthritis) (p:ns). CARS scores of the autism group were

33–50, mean 43.6, and median 44.5.

Of total 276 skin tests applied, 27 (9.7%) were positive, most

commonly against aspergillus and grass antigens, followed by

cat fur and D. farinae. Eleven/23 (47.8%) of children who

received skin tests had a positive result with at least one

antigen and five of them, with multiple antigens. House dust

mite sensitivity was seen in three (13%), pollen, five (21.7%),

and mold, in six (26%) children.
arly childhood autism. Eur J Paediat Neurol (2008), doi:10.1016/
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Serum IgG, IgA, and IgM were within age-appropriate limits

according to laboratory standards. Serum IgE was elevated in

4/30 cases (13.3%), all associated with allergic symptoms in

the patient or in a family member, or SPT positivity. Antigen-

specific IgE tests done in four out of five children with

multiple SPT positivity were negative.
4. Discussion

Many studies examined hypersensitivity or intolerance to

environmental and food antigens in autism: however, their

interpretation and comparison may be difficult due to

methodological differences or anecdotal nature of the in-

formation. In addition, autistic spectrum disorders are a

mixed group: inclusion of patients of various ages and clinical

phenotypes can cause discrepancies, which we intended to

avoid by studying newly diagnosed cases with idiopathic

childhood autism in a narrow age range.

Previously published findings in autism include a cytokine

profile of T helper type 2, or contrarily, type 1 predominance,

IgE-mediated or non-IgE-mediated allergic reactions, high

levels of IgA, IgG, or IgM against milk antigens, and altered

cell-mediated immunity or TNFalpha production by T

cells.10–12 Family history of allergy and maternal autoimmune

disorders have been reported as more frequent in autistic

children with gastrointestinal symptoms.13,14 Drugs having

the potential to shift the T-cell response from Th2 to Th1, or to

reduce Th2 cytokine expression have been of therapeutic

benefit in autistic spectrum disorders in an open-label study.15

We intended to investigate allergic features mediated by

lymphocytes of the Th2-type. The frequency of clinical signs

and symptoms suggestive of allergy in our series (30%) falls

within the range of 25–50% observed in Turkey.16,17 Similarly,

serum Ig levels were not different from the control population.

Lucarelli et al.18 found specific antibodies of the IgA, IgG, or

IgM type against milk antigens to be elevated in children with

autistic spectrum disorder, whereas another study showed no

difference between the rates of elevated IgE and specific IgE

levels or SPT positivity in patients (19.1%) and healthy siblings

or general population.19 Because we could not apply SPT to our

control group for ethical reasons, we compared the rate of

skin test positivity to previous series: the rate of 47.8% in the

autism group is higher than reported from Finland and UK

(17–19.6% in 4–5-year-old children unselected for atopy), but

not significantly different from normal 2–3-year-old Turkish

children: sensitivity to house dust mite, pollens, and molds

were found as 30.7%, 46.1%, and 26.9%, respectively, in healthy

children, and 13.0%, 21.7%, and 26.0% in our autistic group

(p ¼ ns).20–22 SPT positivity and elevated serum IgE levels were

not accompanied by elevated antigen-specific IgE. The lower

sensitivity and limited correlation of serum allergen-specific

IgE with allergic symptoms or skin test results has been

described before. Whether the presence of specific IgE

develops into an allergic disorder depends on an interaction

of multiple factors including a family history, epitope-

specificity and polyclonality of IgE, the balance between T

regulatory cells and Th1/Th2 cells, or the polymorphisms of

the high IgE affinity receptor.23 These might represent issues

to be investigated further in childhood autism.
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Our results suggest the rate of atopic features in young

autistic children is similar to or lower than the control

population despite a higher frequency of familial atopic

history. This finding may reflect a particular immune-

response pattern in autistic patients, or the influence of

acquired or environmental conditions.24,25 A reporting bias,

i.e., lower awareness of parents about symptoms of allergy

should also be considered but is unlikely because all

symptoms in the questionnaire (coughing, wheezing, eye

injection, etc.) rely on observation by parents and not on

expression by the child. Athough life-style conditions were

reported as similar in our autism and control groups, certain

factors such as peculiar eating habits, or contact with unusual

objects might have been overlooked. Another limitation of

this study is that our clinical cases might not represent the

entire autistic population: our scores on CARS is in the

moderate- to severe autism range. Comparison of allergic

features between cases in the two extremes of the autistic

spectrum would be useful to explain any possible cause-and-

effect relationship, and longitudinal follow-up of cases will

help to assess the nature, frequency, and age of development

of any allergic disorders in this patient group.
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