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ABSTRACT

The indoor environment is an important source of exposure to various aeroallergens and pathogenic micro-
organism. It has been shown that exposure to aeroallergens enhances the risk of indoor inhabitants developing
asthma. Since the skin prick test, a typical clinical method for identification of subjects positive to allergens, can
rarely cause fatal or non-fatal reactions in susceptible persons, an in vitro assay such as ELISA using serum has
been considered for testing positivity against various allergens. We evaluated the validity of a serum ELISA kit
for screening positive subjects to major aeroallergens including Dermatophagoides farinae, Dermatophagoides
pteronyssinus, cockroach, Alternaria, Cladosporium, Aspergillus, Penicillium, dog hair, cat fur, mugwort, and rag-
weed. The ELISA results were compared with the skin prick test results, and sensitivity, specificity, and overall
accuracy were calculated to each allergen. Higher sensitivities were obtained from D. farinae, (77.8%) and D.
pteronyssinus (69.2%), but sensitivities to Aspergillus, Penicillium, dog hair, cat fur, and ragweed were very low
down to 0%. Specificity ranged from 88.7% (cat fur) to 100% (mugwort and ragweed). Overall the accuracy of
the serum ELISA kit was relatively high, in that the lowest was 85.1% for cat fur and the highest was 98.6% for
Alternaria, Cladosporium, and ragweed. Considering specificity and overall accuracy for the serum ELISA kit,
it may be considered reliable. However, when the kit is used for screening purpose, positivity to aeroallergens
should be carefully determined since sensitivity for the kit is low.
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Table 1. Positivity against eleven respiratory allergens by skin prick test or serum specific IgE detection assay

Number of subjects

Allergen Skin prick test (+)/ Skin prick test Serum IgE test Skin prick test (-)/

serum IgE test (+) (+) only (+) only serum IgE test (-)
Dermatophagoides farinae 21 6 3 44
Dermatophagoides pteronyssinus 18 8 3 45
German cockroach 2 4 1 67
Alternaria 0 0 1 73
Cladosporium 0 0 1 73
Aspergillus 0 1 3 70
Penicillium 0 1 4 69
Cat fur 0 3 8 63
Dog hair 0 7 1 66
Mugwort 4 3 0 67
Ragweed 0 1 0 73
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Table 2. Validity of serum specific IgE detection assay against skin prick test

Percentage
Allergen — —
Sensitivity* Specificity** Overall accuracy!
Dermatophagoides farinae 77.8 93.6 87.8
Dermatophagoides pteronyssinus 69.2 93.8 85.1
German cockroach 333 98.5 93.2
Alternaria NC* 98.6 98.6
Cladosporium NC 98.6 98.6
Aspergillus 0.0 95.9 94.6
Penicillium 0.0 94.5 93.2
Cat fur 0.0 88.7 85.1
Dog hair 0.0 98.5 89.2
Mugwort 57.1 100.0 959
Ragweed 0.0 100.0 98.6

*sensitivity = [number of subjects positive to both skin prick test and serum IgE test/total number of subjects positive to skin

prick test]x100

**specificity = [number of subjects negative to both skin prick test and serum IgE test/total number of subjects negative to skin

prick test]x100

Toverall accuracy = [number of subjects positive to both skin prick test and serum IgE test+number of subjects negative to both

skin prick test and serum IgE test/total number tested]x100

*NC: not calculated since denominator is zero
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