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ELISA in Diagnosis of Respiratory Allergy
A Comparison with RAST and Skin Tests

A. C. NEGRINI, C. Troiseand S. VOLTOLINI

Servizio Autonomo di Allergologia, Ospedale S. Martino, Genova, Ttaly

An enzyme-linked immunosorbent assay (ELISA), employing beta-galactosidase conjugatcd
anti-IgE, was used for the determination of specific IgE antibodies to common inhalant
allergens (Dermatophagoides pi. and /., Parietaria and four grass pollens) in serum samples
from 82 adult patients with asthma and/or rhinitis. A total of 194 analysis were carried out
and the results were compared with those of skin tests and RAST. The correlation
coefficient (1) between ELISA and RAST results was high (r=095); the correlation
between skin tests and ELISA (r=0.98) was greater than that between skin tests and RAST
(r=0.90). No significant differences were found among the allergens used. We conclude
that the version of ELISA used develops an overall good correlation with skin tests and

RAST and scems to provide a satisfactory alternative o RAST for allergy diagnosis.
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The enzyme-linked immunosorbent assay
(ELISA) (7) is increasingly employed in a grow-
ing number of investigative and clinical studies
(8, 18, 19, 23, 24, 25). In allergy and clinical
immunology diagnosis it has been used to de-
tect IgG antibodies to a variety of antigens (11,
14, 20, 21), total IgE (6, 12, 18, 21, 22) and
specific IgE antibodies to both inhalant aller-
gens (1, 2,9, 15, 16, 17) and food allergens (4,
6, 10).

The aim of the present study is to evaluate
the possibility of using ELISA in clinical prac-
tice for respiratory allergy diagnosis. For this
purpose the ELISA results employing seven
different allergens are compared with the out-
come of prick-test as well as RAST results in
adult allergic and non-allergic patients.

MATERIAL AND METHODS

The study comprises 82 adult patients (41
males and 41 females, 11-72 years of age,
mean 34 * 14) referred to our Service because
of asthma and/or rhinitis. 66 had positive
prick-test to one or several selected allergens;
16 had negative reaction to all allergens used
and served as controls.

Allergen extracts of house dust mites (Derma-
tophagoides pteronyssinus and farinae) and pollens
from Parietaria and four grasses (Lolium peren-
ne, Poa pratensis, Cynodon dactylon and Secale
cereale) have been included in the study, be-
cause these allergens are the most common
allergic etiologic agents among the Italian
people.



The skin prick-tests were performed on the
volar side of the forearms with hydroglycerina-
ted allergens purchased from Lofarma, Milan,
using a conventional blood lancet. Titration of
extracts was 1:50 w/v. Histamine chloride
1 mg/ml was used as a positive control and a
solution of 4 mg/ml phenol and 50% glycerine
in saline served as a negative control. The reac-
tions were read after 15 min and graded on a
0-4+ scale, as described by Eriksson et al. (8).
Thus, a wheal reaction of the same size as the
positive control was recorded as three pluses
(+++), and four pluses (++++) marked the
reactions larger than the control. The reactions
between the size elicited by the negative
(scored as 0) and the positive reference were
recorded as one or two pluses (+, ++). The
scores of 2+ or more were judged as positive.
The same physician, on the same day, perform-
ed all skin prick-tests to ensure reproducibility.

RAST and ELISA tests (Pharmacia, Uppsala,
Sweden) were performed according to the ma-
nufacturer’s directions. The enzyme used as
marker was beta-galactosidase (26). The results
were expressed in classes ranging from 0 to 4, 0
corresponding to an undetectable level of speci-
fic IgE and 4 to a very high level. Only the
classes 2—4 were regarded as positive. The varia-
tion coefficient of the RAST technique used was
10.5% for the samples falling into the 3-4 clas-
ses and 21.3% for the sera belonging to the 1-2
classes. For the ELISA technique this coefficient
was 10%.

RESULTS

The results of 194 assays for serum IgE anti-
bodies against Parietaria, Lolium p., Poa p., Cyno-
don d., Secale c., Dermatophagoides pt. and f. with a
beta-galactosidase technique have been compar-
ed with those obtained by the RAST procedure.
Thus, of 55 analyses negative with the ELISA
only seven were positive with the RAST. In sera
with positive ELISA (159) three were negative
with the RAST. The overall correlation was
excellent (r=0.95) (Fig. 1).

A comparison between the results with prick-
test, generally accepted as a major toot in the
d i i iate-type hyf itivity,
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Fig. 1. Relationship between ELISA and RAST.
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Fig. 2. Relationship between ELISA and prick-test.

and ELISA was also made. Excellent agreement
was found (r=0.93) (Fig. 2), greater than that
between skin-test and RAST results (r=0.90)
(Fig. 3). No significant differences were found
between the allergens used.
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Fig. 3. Relationship between RAST and prick-test.

DISCUSSION

In the present study specific IgE antibodies
against common inhalant allergens have been
determined in serum by means of ELISA, and
the results have been compared with those of

positive), while four positive RAST results had
clinical corresf When

was found between ELISA and prick-test re-
sults, clinical symptoms agreed with the skin
tests in eight cases (5 positive and 3 negative)
and with the ELISA in six (all positive).

The disagreement among the various inve-
stigations might be due to different laboratory
procedures, while there are no satisfactory ex-
planations for the differences between RAST
and ELISA results.

In enzyme immunoassays the use of purified
allergens, the specificity of the antibody em-
ployed, and the quality of the enzyme-antibody
conjugate are critically important for the sensi-
tivity and specificity of the assay.

The enzyme-labelled anti-IgE is produced by
Pharmacia Diagnostics from an antiserum
raised in rabbits, and beta-galactosidase is con-
Jjugated to the antibodies with the SPDP me-
thod by forming covalent cross linkages be-
tween functional groups in the two proteins.
Beta-galactosidase has a high molecular weight
(598,000) but the size of the marker does not
seem to be of significance. However, so far, no
enzyme used as a label is without some disad-
vantage: in the alkaline phosphatase system the
substrate seems to have low stability; in the
horseradish peroxidase assay many acceptor

the RAST and prick-test. ifi correla-

are suspected of being highly carci-

tions have been found, suggesting that the en-
zyme i is able to aller-
gen-specific IgE antibodies with the same preci-
sion as the RAST technique. This is in accor-
dance with many authors (1, 2, 4, 5, 6, 15, 16,
18). A wide variety of allergens (grasses, rag-
weed, Parietaria, house dust mites, animal
dander, food allergens, Aspergillus fumigatus) has
been used, but the good agreement between
the two tests does not seem to depend on the
allergen employed. In contrast, other authors
(9, 10) have shown marked discrepancies be-
tween the results obtained by the two techni-
ques, with ELISA pointing out more cases of
increased specific IgE than RAST.

In our study the two in vitro methods have
shown discordance in a few tests. In six of these
the ELISA results were in agreement with the
patients’ symptom history (2 negative and 4

nogenic. In conclusion, the ELISA scems o
have the following ad ges: high sp g
good accuracy and precision, high reproducibi-
lity, long shelf-life of reagents, ease of perfor-
mance, elimination of the need for isotopic
material and, last but not least, relatively low
cost. Because of these significant advantages,
and very good correlation between the ELISA
and skin-test, we think that the enzyme im-
munoassay is able to provide a satisfactory al-
ternative to radioimmunoassay for diagnosing
reagin-mediated allergies in clinical practice.
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