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Allergic sensitization and symptoms, body mass index, and respiratory function
The westernized and developing world is experiencing a marked
increase in the prevalence of type 1 diabetes mellitus (T1DM),
obesity, and allergic sensitization, affecting all age groups, in-
cluding the young.1 How these conditions may jointly affect
pulmonary function is not known. Although T1DM is believed to
be associated with a decreased airway reactivity,2 obesity is
thought to have negative implications on lung flows and vol-
umes.3 However, when pulmonary function and bronchial reac-
tivity have been studied objectively to prove these assumptions
in children, findings have led to contradictory results.4 The third
condition, allergic sensitization to inhaled allergens, which has
been described to occur also in young patients with T1DM,5 may
also play a confounding role in the impact of overweight/obesity
on pulmonary function in patients with T1DM.

In a preliminary, cross-sectional study, we evaluated the in-
fluence of allergic sensitization and body mass index (BMI) on
spirometry values in 67 consecutively enrolled, white patients
(40 males and 27 females; median age, 12.99 years) with T1DM.
The protocol was approved by the institutional ethical commit-
tee, and signed informed consents were obtained. T1DM was
diagnosed according to positive pancreatic �-cell autoantibod-
ies, fasting blood glucose level greater than 126 mg/dL, and
insulin dependence. Diagnosis of allergic rhinitis was based on
the concordance among a typical clinical history, examination of
the nasal mucosa, and the demonstration of a positive skin
reaction by skin prick tests.6 Asthma diagnosis was prompted by
symptoms and confirmed by measurement of lung function to
assess the presence of airflow limitation.7 Spirometry was per-
formed and the results interpreted according to the European
Respiratory Society guidelines.8

Median insulin dose in the study population was 0.90 U/kg/d,
and the median hemoglobin A1c level was 8.16%, reflecting good
metabolic control. Median BMI standard deviation score (SDS)
was 0.18 (ie, within normal limits), but 11 patients with T1DM
(16.4%) were overweight (9 atopic and 6 nonatopic children) and
4 (5.9%) were obese (3 atopic and 1 nonatopic child) (Fig 1A).
Sensitization to aeroallergens was shown to be present in 44
patients (65.7%) (40.8%. in a control general population; P �
.006).9 Current allergic rhinitis was detected in 20 patients with
T1DM (29.8%) vs 16.5% in the general population (P � .006),9

whereas no T1DM patient had current asthma and the mean
pirometric parameters were within normal ranges. The median
orced vital capacity (FVC), forced expiratory volume in 1 second
FEV1), and forced expiratory flows at 25% to 75% of vital capacity
FEF25%–75%) values were 97.6%, 104.9%, and 115.9% of predicted,
espectively (Fig 1B), whereas the median FEV1:FVC ratio was 92
Fig 1C). Pulmonary function parameters were similar in atopic
nd nonatopic patients and not affected by the presence of
llergic rhinitis symptoms.
In the whole T1DM population, the BMI SDS weakly related

ositivelywith FVC (r � 0.276, P � .02), FEV1 (r � 0.330, P � .006),
nd FEF25%-75% (r � 0.269, P � .03) but not with the FEV1:FVC ratio
r � 0.125, P � .31). Analyzing atopic and nonatopic T1DM
atients separately, the only significant correlation detectedwas
etween BMI SDS and FEV1 (r � .529, P � .01) in the latter
ubgroup.
In this preliminary study in a small, “well-controlled” T1DM

opulation, we found a low prevalence of overweight/obesity,
ossibly the reflection of good adherence to the diabetic diet
egimen with a correct dietary intake. We also found an unex-
ected positive, rather than negative, influence of BMI on lung
unction. This finding may be the result of not only low obesity
revalence in the study population but also of the clinical man-
gement of these patients, which included an accuratemetabolic
alance associated with physical activity programs. Lung func-
ion appears to decrease with increasing duration of obesity and
ot (yet) be impaired by an increased BMI in the youngest age,10

lthough the so-called respiratory function and obesity paradox
as been described in other chronic conditions.11

In addition, we detected a high prevalence of allergic sensiti-
ation in the T1DM population, confirming previous observa-
ions.5 However, despite the elevated prevalence of both allergic
ensitization and current allergic rhinitis symptoms, no patient
ad current asthma symptoms, with spirometric parameters
ithin the normal ranges, independently from the presence of
topy and/or rhinitis. This is in agreement with the current
ypothesis that recognized T1DM as a condition associated with
decreased airway reactivity to a variety of stimuli, possibly for
n initial autonomic nervous system dysfunction.12 An ongoing
ollow-up study will possibly answer a still open question, that
s, whether optimal management of T1DM might be a protective
actor for asthma development even in patients with allergic

ensitization and allergic rhinitis.
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Figure 1. (A) Frequency distribution of body mass index (BMI), expressed in standa
(T1DM). Vertical dotted lines delimitate thinness (��2.0 BMI SDSunits), normality (�
BMI SDS units). In the upper part, the median BMI SDS with lower quartile (LQ) and
forced vital capacity (FVC), forced expiratory volume in 1 second (FEV1), and forced
(C) FEV1:FVC ratio expressed as percentage of predicted.
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