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OBIJECTIVE — The potential induction of allergic sensitization to latex from insulin vial
tops stimulated an investigation of the prevalence of specific IgE antibodies to latex in serum
and the relationship to atopic disease in children with diabetes.

RESEARCH DESIGN AND METHODS — In a cross-sectional study, serum samples
of 112 children with type 1 diabetes (age: 15 [5-18] years; diabetes duration: 6 [1-14] years;
median [range]) were investigated for total IgE, IgE screening for inhalational and nutritional
allergens, and specific IgE antibodies to latex.

RESULTS — Specific IgE antibodies for inhalational and/or nutritional allergens was found
in 42 (38%) children (atopic group). Seven children (6%) exhibited specific IgE antibodies
(0.61 [0.40-3.84] kUA) to latex in serum although none reported clinical symptoms of latex
allergy. All latex-sensitized children were found in the atopic group. This prevalence of latex
sensitization of 17% (7/42) in atopic children with diabetes is comparable with the frequency
described in atopic children without diabetes. These seven patients had higher serum total IgE
antibody levels (328 [113-1,000] kU/I) than atopic patients without latex sensitization (n = 35;
124 [24-857] kU/L; P < 0.05) or patients without atopy (n = 70; 33 [2-339] kU/I; P < 0.001).
No differences in age or diabetes duration were observed between either group.

CONCLUSIONS — Sensitization to latex is found exclusively in children with atopic sen-
sitization and appears to be related to atopic disease and not to frequent contact to latex
through insulin injections. However, atopic patients may be at risk for reactions secondary to
latex from insulin vials and syringes.

ingly recognized health problem. For

those with diabetes, both insulin
syringes and insulin vial stoppers contain
latex and may therefore contribute to the
development of latex allergy with poten-
tial—even life-threatening—allergic reac-
tions (1). Two recent case reports describe
clinically relevant local reactions secondary
to insulin injections attributed to latex
allergy in patients with diabetes (2,3).
Therefore, proper identification of those
patients likely to develop latex allergy is
necessary. In such patients it may be impor-
tant to minimize exposure to latex by using
latex-free insulin vial tops and latex-free
syringes (4). To gain information on the

I atex allergy has become an increas-

potential contribution of insulin injection
procedures to the development of latex
allergy, this study investigated the preva-
lence of latex sensitization and latex allergy
in a representative group of children with
type [ diabetes.

RESEARCH DESIGN AND

METHODS — A cross-sectional study
was performed. Aliquots of serum samples
drawn for routine analyses in the diabetes
outpatient clinic during a period of 6
months were collected. Since almost all
children with diabetes in this area are sent
to our outpatient clinic (5), the study pop-
ulation appears to be representative. Sam-
ples were analyzed for total IgE and specific
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IgE antibodies by a solidphase immunoas-
say, the Pharmacia CAP-system (KabiPhar-
macia, Uppsala, Sweden) (6). Inhalational
(SX1) and nutritional (fx5) allergens were
investigated by using the same automated
IgE assay (7). SX1 contains the allergens
timothy, birch, mugwort, house-dust mite,
cat, dog, and Cladosporium herbarum. fx5
contains the food allergens milk, egg, fish,
soy, wheat, and peanut. None of these aller-
gens is known to cross-react with latex. The
cutoff level of a positive specific IgE value is
0.35 kU/L. Patients able to develop specific
IgE responses recognized by either SX1 or
fx5 were defined as being atopic. Sensitized
individuals with corresponding clinical
symptoms were defined as allergic.

When patients proved to be positive
for specific IgE to latex, a questionnaire was
sent to their families. It contained questions
on a general history of atopic disease
(bronchial asthma, allergic rhinitis, or
atopic dermatitis), clinical symptoms upon
contact with latex in the daily environment
(e.g., with balloons) and with medical
equipment (e.g., during surgery).

The Mann-Whitney rank-sum test was
used for nonparametric comparison
between the groups with different sensiti-
zation results.

RESULTS — A total of 70 out of 112
patients were negative for all tested aller-
gens (62%, nonatopic group). Six patients
tested positive for nutritional allergens, 25
for inhalational allergens, and 11 had a
combined positivity for nutritional and
inhalational allergens (total 42 [38%],
atopic group). Seven of these (two inhala-
tional allergen—positive, five mixed atopy)
had specific IgE to latex ranging from 0.40
to 3.84 kU/I resulting in a prevalence of
17% (7/42) of latex-positive patients in the
atopic group. No latex-positive patients
were found in the nonatopic group. Age
and diabetes duration were comparable in
nonatopic and atopic patients (Table 1).
Latex sensitization showed no association
to older age or longer diabetes (age: 14
[11-18]; diabetes duration: 5 [1-9] years).

As expected, total IgE levels were
significantly higher in the atopic than in the
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Table 1—Prevalence of latex-sensitization and reported latex allergy in nonatopic and atopic
children (with specific IgE to nutritional and/or inhalational allergens) with diabetes compared

with atopic subjects without diabetes (11)

Nonatopic children  Atopic children Atopic children
with diabetes with diabetes without diabetes
n 70 42 306
Age (years) 14 (6-18) 15 (5-18) 6 (1-18)
Diabetes duration (years) 6 (1-14) 7 (1-14) —
Sensitization to latex 0% (0/70) 17% (7/42) 21% (60/306)
Sensitized patients with 0% (0/0) 0% (0/7) 17% (9/53)

anamnestic latex allergy

The rate of latex sensitization in the general population is 0.37% (8).

nonatopic group (Fig. 1). Interestingly, the
latex-positive patients of the atopic group
had significantly higher total IgE levels,
compared with both the nonatopic and the
atopic latex-negative patients (Fig. 1).

The questionnaire results revealed no
clinical signs of latex allergy in any of the
latex-sensitized patients. The number of
previous surgical procedures was not unex-
pectedly high in this group (1 [0-3]). How-
ever, all latex-positive patients had clinical
symptoms of atopic diseases, such as
bronchial asthma, allergic rhinoconjunc-
tivitis, or atopic dermatitis.

CONCLUSIONS — The present study
indicates a high prevalence of sensitization
to latex in children with diabetes (6%),
when compared with the expected rate in
the general population of 0.37% (8).
Indeed, this high prevalence in children
with diabetes corresponds to rates found in
other high-risk populations such as hospi-
tal personnel with sensitizations between
11 and 21% (9,10). However, none of the
seven patients with diabetes reported signs
of clinical latex allergy (Table 1). This find-
ing has to be confirmed by a latex provo-
cation test, as the questionnaire approach
may underestimate clinically manifest latex
allergy (9,11).

The question arises whether this high
prevalence of latex sensitization in children
with diabetes may be related to the expo-
sure to latex during insulin injection proce-
dures. In a pediatric high-risk population
for latex allergy, like children with spina
bifida, the degree of latex sensitization cor-
relates well with the number of operations
(12). Therefore, in these children the degree
of exposure to latex-containing material
appears to be an important contributing
factor for the development of latex allergy.
In analogy to the situation in spina bifida,

no association was found with diabetes
duration, frequency of injections, or mode
of insulin delivery (injections or pens).

Besides exposure to latex, atopic dis-
ease was a major risk factor for latex allergy
in children with spina bifida (12). In this
regard, it is of interest that 38% of the chil-
dren with diabetes were sensitized to
inhalational and/or nutritional allergens.
This rate is considerably higher than
expected in the background population
(13). This is in agreement with a recent sur-
vey in Sweden (14), contradicting previous
studies suggesting an even lower allergy
rate in children with diabetes (15). Inter-
estingly, the study in children with spina
bifida also revealed a higher rate of atopy
(41%) than expected (12).

It appears therefore, that the high rate
of sensitization to latex in children with
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diabetes is secondary to the high rate of
atopy in the study population. Indeed, all
latex-positive subjects had specific IgE
against nutritional and/or inhalation aller-
gens. This finding is in keeping with the
results of a large survey in atopic and
nonatopic children (11). The prevalence
rate of 17% in atopic children with diabetes
in the present study corresponds well with
the value of 21% in atopic children (11)
(Table 1). The children with diabetes of the
present study are considerably older than
those without diabetes in the big survey
(11). In spite of having more time for latex
sensitization, however, the rate of latex sen-
sitization was not higher.

In addition, serum total IgE as a
marker of atopic disease was investigated.
This supported the close association
between atopy and sensitization to latex.
Significantly higher total IgE levels were
found in the latex-positive children with
diabetes, even when compared with the
atopic group (Fig. 1).

Further support for the importance of
atopic disposition for latex sensitization
comes from one family observed in the pres-
ent study This family has two children
affected with diabetes and the nondiabetic
mother has a clinically manifest latex allergy
as well as bronchial asthma and allergic
rhinoconjunctivitis. While the daughter with
diabetes has both atopic disease and latex
sensitization, the son with diabetes showed
no latex sensitization and no clinical or bio-
chemical evidence of atopic disease.
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Figure 1—Comparison of serum total IgE levels of children with type I diabetes with (atopic group)
or without (nonatopic group) specific IgE to nutritional and/or inhalational allergens and sensitization
to latex. Results are displayed as box plots where the upper and lower limits of the box represent the
25th and 75th centiles, the middle line represents the median, and the lines give the range.
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In conclusion, latex sensitization in
children with diabetes appears to be sec-
ondary to atopic disease. Such was the case
also in the two cases of clinical latex allergy
described in patients with diabetes in the
literature (2,3). This study provides no evi-
dence for a contribution of the permanent
exposure to latex via insulin injection pro-
cedures to the latex sensitization.
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