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Positive Phadiatop Infant (Phinf) can predict allergic disease during childhood.

To the Editor,

An early detection and follow-up of children at risk of developing allergic diseases is crucial to
optimize treatment and increase well-being (1-3). A clinical history is the most important tool
when diagnosing allergic diseases; however, [gE-antibody (IgE) testing can obtain additional
information (3). We have previously evaluated Phadiatop Infant® (Phinf), a test analyzing IgE to
11 common inhalant and food allergens, at 2 and 5 years of age (4, 5), showing a sensitivity and
specificity over 84 % for detecting IgE sensitizations during childhood (4-7). In the present study
we evaluated the predictive capacity of Phinf at 2 years in relation to IgE sensitization and
occurrence of allergic symptoms at 10 years of age. Further, the diagnostic capacity of Phinf in
relation to IgE sensitization against 10 common allergens (10xIgE) and presence of allergic

symptoms at 10 years of age was also studied.

The original cohort has been described elsewhere (1). In summary, 281 children, born into the
cohort, to parents with allergic diseases (biparental allergy, n=120, maternal allergy, n=84) and
non-allergic parents, n=77), have been followed prospectively. The parental medical history was
verified with skin-prick-test (SPT) during pregnancy. The children were examined at 2 and 10
years of age and those with complete data (10xIgE, Phinf and clinical examination) at the 10-years

follow-up formed the study population (n=205). In the
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comparative analysis, children with complete data at both 2 and 10 years were included (n=184).
Asthma, rhino-conjunctivitis, eczema and food allergy, were evaluated according to predefined

definitions (1).

Phinf is based on extract and detects IgE to 11 different food and inhalant allergens (Hen’s egg,
Cow’s milk, Shrimp, Peanut, Cat, Dog, Birch pollen, Timothy pollen, Dermatophagoides
Pteronyssinus, Ragweed, and Wall pellitory [Parietaria Judaica]) using the ImmunoCAP®system.
The results were expressed as Phadia Arbitrary Units (PAU/L) and values >0.35 PAU/L were
considered to be positive. Circulating IgE (positive at >0.35 kU /L) against 10 allergens
([10xIgE]; Extract from Hen’s egg, Cow’s milk, Codfish, Soybean, Peanut, Cat, Dog, Birch
pollen, Timothy pollen, and Dermatophagoides Farinae) were analyzed with InmunoCAP®.

Children were classified as sensitized if they had IgE to at least one of the tested allergens.

IgE sensitization, positive Phinf as well as positive 10xIgE, at 2 years of age showed an increased
risk, for being IgE sensitized (Phinf OR 9.5 [95% Cl 3.8-24.0] and 10xIgE OR 7.3 [95% CI 3.2-
16.5]), and for having allergic symptoms (Phinf OR 9.3 [95% Cl 3.3-24.3] and 10xIgE OR 6.0,
[95% CI 2.5-14.4]) at 10 years of age (Table 1). Furthermore, being IgE sensitized, both for Phinf
and 10xIgE at 2 years of age was associated with an increased risk for asthma (OR 7.9 [95% Cl
3.5-17.5] for Phinf and 8.8 [95% Cl 3.9-19.7] for 10xIgE), food-allergy (OR 9.9 [95% CI 4.3-
22.8] for Phinf and 9.4 [95% Cl 4.1-21.5] for 10xIgE) and rhino-conjunctivitis (OR 7.6 [95% Cl
3.6-16.3] for Phinf and OR 5.3 [95% C1 2.5-11.2] for 10xIgE) when the children were 10 years old
(Table 1). Another interesting finding was that IgE sensitized (Phinf and 10xIgE) 2 years olds
without any allergic symptoms also had a statistically significant increased risk of being IgE

sensitized (OR; between 3.7 to 5.2) at 10 years of age (Table 1).

We noticed that some children lost, and others acquired IgE sensitization during the observation
period, 2 to 10 years of age, and that the increase in IgE sensitization was mainly related to
inhalant allergens. At 2 years of age 42/184 children (23%) were

sensitized to Phinf and 23% to 10xIgE (n=43/184) (Figure 1). Six Phinf positive children lost their
IgE sensitization and 55 children acquired IgE sensitization with Phinf until 10 years of age. The

corresponding figures for 10xIgE was 9 children losing and 48 gaining IgE sensitization from 2 to
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10 years of age. The total number of IgE sensitized among the 10 years olds with complete data at

both 2 and 10 years were 91 (50%) for Phinf and 82 (45%) for 10xIgE.

The diagnostic capacity of Phinf was compared to results of Immuno-CAP analyzing IgE
sensitization to the 10 selected allergen extracts in the 10 years old children (n=205). Positive
Phinf was found in 49% and the corresponding figure for 10xIgE was 42%. We found that Phinf
(cut-off; 0.35 PAU/L) had a sensitivity of 99% [95% CI, 94-100], and a specificity of 88% [95%
CI, 81-93], to detect IgE sensitization (10xIgE) among the 10-year-olds. Only one child, who was
negative in Phinf, had an elevated IgE level (milk 0.66 kU,/L). On the other hand, there were
fourteen children with a positive Phinf value (0.35-0.98 PAU/L) who had no IgE to the 10xIgE.

Some limitations in the present study have to be considered. It is a high-risk cohort, with a
medium sample size which might be a limitation for the generalization of the study results.
Besides, the ten selected allergens in this study (10xIgE) does not perfectly match the allergens
included in the Phinf test. The allergens in Phinf are based on experience from international
studies on the prevalence of IgE sensitization among children (8). The 10 allergens selected for
analysis by Immuno-Cap are based on a Swedish national perspective. Eight allergens (Cow’s
milk, Hen’s egg, Peanut, Cat, Dog, Birch, Timothy and Mites) are responsible for more than 95%
of IgE sensitization among Swedish children (9) and was evaluated in the present study by both
Phinf and Immuno-CAP. Thus, the difference of allergens tested in Phinf and 10xIgE only have
limited impact on the study results. The reason

for an increased number of positive Phinf compared to the number of positive ImmunoCap can be
explained by an additive effect of sub-threshold levels of IgE against allergen included in the
Phinf test. A strength of our study is that the children have been followed prospectively since birth
and were examined by the same pediatrician during the whole follow-up.

In summary, Phinf evaluated at 2 years of age, predicts the development of IgE sensitization and
allergic diseases during childhood and can therefore be a candidate for allergy screening during
early childhood. We also conclude that Phinf had a high sensitivity and specificity to detect IgE
sensitization (10xIgE) among the 10-year-olds. Furthermore, Phinf is also an attractive alternative
to multiple IgE analyses since a single blood test is less expensive and only a small amount of

blood is needed and can thus easily be used in young children.
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Table 1. Relation between sensitization at 2 and sensitization/symptoms at 10 years of agein all children and in symptom-free children.
n shows the number of children sensitized to Phinf and 10xIgE at 2 that had a persistent sensitization or symptoms at 10 years of age. Oddsratio (OR) is given
for positive Phinf and 10x IgE test results as compared to negative test results among 184 children.

Symptoms at 10 years of age

Sensitisation at 10 years of age

Any Asthma Eczema Rhino-conjunctivitis Food allergy Positive Phinft Positive IgE’
Sensitisation n OR (95% CI) n OR (95% Cl) n OR (95% CI) n OR (95% Cl) n OR (95% CI) n OR (95% Cl) n OR (95% Cl)
Phinf at 2 years of age
All children (n=184)
Positive (n=42) 37 9333243 2 7935175 2 2101042 2 76(36163) 2 9943228 ° 95(3.8240) 101 (4.2-245)
Negative (n=142) 64 16 43 23 13 5 47
Symptom-free children (n= 82)
Pos't"’fe (n=10) Y (1.1-19.7) Y (0.6-20.2) 2 10 (0.2-5.4) 3 30 (0.7-13.7) 2,7 (0.5-16.0) T 50 [L2akg) 6 Bat (ka0
Negative (n=72) 24 5 14 9 6 23 16
IgE-abt at 2 years of age
All Children (n=184)
Positive: (g2 % e0@25144) 22 8839197 2 180935 2 s3(25112) 21 94@1215) > 66(29154) O 73(3.2-165)
Negative (n=141) 65 15 44 25 13 56 48
Symptom-free children (n=82)
e 73409129 > 63(12333) L 04(0432) O 26(06-116) °  50(10247) | 37(10137) . 65(17-253)
Negative (n=71) 24 4 15 9 5 23 5

" Phinf sensitization >0.35 PAU/L

*IgE sensitization (10xIgE) to one or more allergens >0.35 kUa/L
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Figure 1. Fraction of Children (%) IgE-sensitized to 10 individual allergens at 2 and 10 years of age.
Note that each child may be sensitized to more than one allergen (n=184).
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8IgE sensitization > 0.35 kUa/L; Phinf sensitization > 0.35 PAU/L
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