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Relationship of Allergen-Specific IgE
Antibodies, Skin Prick Tests and Allergic
Disorders in Unselected Adolescents

TARI HAAHTELA and ILMARI JAAKONMAKI

Department of Pulmonary Diseases, Tiuru Hospital, Tiuruniemi, Finland

The relationship between serum levels of allergen-specific IgE (RAST) and skin prick test
reactivity and allergic disorders was evaluated in 137 subjects randomly selected from an
adolescent population. All subjects were prick tested with six common allergens, inter-
viewed and physically examined. In addition, serum was collected for RAST analysis with
three to six allergens. At least one positive RAST result (score 1—4) was observed in 40%
and at least two positive RASTs in 22 % of the subjects. Boys experienced more RAST
reactions and generally with higher scores than girls. For instance, 26 % of boys but only
11 % of girls were RAST positive to timothy grass pollen.

The correlation between prick test and RAST results was better with pollens than with
house dust and animal epithelia. When the test results were discordant, the skin test was
usually positive and RAST negative. Many of the small skin reactions (weal diameter 3-4
mm) were accompanied by a negative RAST.

Respiratory allergy was closely connected with both positive skin test and RAST reactivity,
while atopic dermatitis was less related. In 17% of the adolescents positive skin tests and in
14% positive RASTs occurred in the absence of any allergic symptom. We conclude that a
positive RAST score 3-4 to inhaled allergens is a strong indicator of clinical allerg;y but low
scores 1—2 are frequendy found in healthy young people.
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CLINICAL ASPECTS
Skin tests prodadng immediate reactions and radioallergosorbent tests (RAST) for aDergen-
speci& IgE antibodies are used to detect cansative factors in aBergy, e^edally res |^tory
tract allergy. Evaluation of the results in patients seekii^ care tat allergic conditions is not
straightforward. Knowledge of the natural history of ridn reactivtty uid occurrence (rf vftxMk
IgE antibodies in umelected ptqiulations as well as th«r correlations to each othw and to
different allergic symptoms would fodUtate interpretation of the test reralts.

It is well known that a positive skin reiKtion to any s i n ^ aUergen is firequently, but br from
always, related to clinical hypeisensitivity. It has been suggested that positive RAST results
might have a better clinical relevance. Nevertheless, we found in 137 young people, random^
selected bam an adolescent population, nearly as many healthy subjects with positive RASTs
as with positive prick tests. Nineteen out of the 55 RAST poritive (at lent one RAST poritive)
adolescents were completely symptom-free. As expected. Ugh levels of IgE antiboAes were
better correlated to the probability of maidfest allergy than lower levels. The overan i^ree-
ment of prick test and RAST results was satisfmrtory. However, many smaU pridi: responses
were associated with a negative RAST. The RAST was seldom positive ff prick test was
negative.

Active treatment should be undertaken cautiously, without undue reliance on skin teste or
RAST results.
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In a population of young people many positive
immediate skin prick test reactions to common
allergens are found (9). A positive reacdon to
any single allergen is frequendy, but far from
always, related to clinical hypersensitivity to the
allergen in question (10). Multiple positive re-
actions may be taken as an indication of an
atopic constitution, whether clinical symptoms
are present or not (14). The relationship be-
tween skin prick test reactions, specific IgE in
serum as measured by the radioallegosorbent
test (RAST), and allergic disorders in selected
patient groups has been the subject of nume-
rous studies. Knowledge of the correlations be-
tween these parameters in unselected popula-
tions is scanty. The occurrence of positive
RAST results and their clinical relevance in
general population samples is not established.

We report RAST results and their correla-
tions to skin prick test reactions and allergic
disorders in an unselected group of adoles-
cents.

SUBJECTS AND METHODS

The original population, 708 15—17-year-old
unselected students from the town of Imatra in
southeast Finland, and the methods of symp-
tom screening as well as skin prick testing have
been described before (9, 10). All the subjects
were physically examined by two specialists and
skin prick tested with 16 extracts of 12 com-
mon allergens from two manufacturers (Ben-
card Ltd. and Dome Laboratories, U.K.). Addi-
tionally, 137 of these students (62 boys and 75
girls) were randomly selected for the determi-
nation of serum IgE antibodies to three to six
allergens using the RAST method (Pharmacia,
Uppsala, Sweden). The sera were collected in
March and April. All were tested for IgE anti-
bodies to dog and cat epithelia and to house
dust. If a positive raction to a pollen (birch,
timothy grass, mugwort) was observed in prick
testing, RAST testing with the allergen(s) in
question was performed as well. Only those
skin prick test results obtained with the six
allergens mentioned above were included in
the analysis and are presented in this paper.

A total of 485 RASTs were carried out. The
RAST results were scored from 0 to 4 according
to the scale given by the manufacturer. Score 1
was regarded as a positive RAST result in this
investigation, although this may not be suitable
for routine clinical purposes.

RESULTS

At least one positive RAST reaction (score 1—4)
was observed in 44% of the boys and in 37% of
the girls. The figures for at least one positive
prick reaction (weal diameter 3 mm or larger)
were 48% and 47% respectively. The cumula-
tive incidence of positive skin and RAST reac-
tions are shown in Fig. I. Boys had significantly
more positive RAST reactions than girls. For
instance, 26% of boys but only 11% of girls
were found to be positive to timothy grass pol-
len (Table 1). Boys also exhibited higher RAST
scores than girls (Fig. 2). A positive prick reac-
tion to pollen was followed by a positive RAST

100

Ui

PRICK TEST A •

RAST TEST • • < /
O.9

I

40

30

20

10

'0 i 2 3 4 5

NUMBER OF POSITIVE REACTIONS

Fig. I. Cumulative incidences of positive skin test and RAST
results for six common allergens in boys and girls.
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Table 1

Occurrence of positive skin prick test and RAST results in a random sample of 137 adolescents. RAST tests with pollens were
performed only when the prick test was positive. Also given are the HEP values for the allergen preparations employed in
prick testing as calculated from weals of a diameter > 3 mm (positive reaction) (9). The HEP units are expressed in terms of a

histamine reference of 1 mg/ml

Allergen
Supplier
for prick
testing

HEP
Boys

Percentage of positive reactions
Prick RAST

Girls Boys Girls

Birch
Timothy grass
Mugwort
Dog epithelium
Cat epithelium
House dust

Dome
Dome
Dome
Bencard
Bencard
Bencard

18.9
7.5
3.6
0.9
1.8
1.3

15
29
18
19
32
40

17
15
17
11
27
36

13
26
15
18
21
24

15
11
15
8

20
15

40-
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20

10
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Fig. 2. Distribution of the positive RAST scores (1-4) in boys
and girls.

in 63/75 tests (Fig. 3). The figure for dog and
cat epithelia and house dust was 69/ 111 respec-
tively (Fig. 4). The likelihood of a positive RAST
was clearly increased with increasing size of the
prick weal. Only 9/299 negative prick reactions
to epithelia or dust were followed by a positive
RAST.

Sixty-five per cent (36/55) of the RAST-posi-
tive subjects had experienced during the last
year at least one of the following symptoms:
recurrent bronchial wheezing, asthma, peren-
nial allergic rhinitis, hay fever, atopic dermatitis
or allergic urticaria. The definitions used for

these disorders have been described in our pre-
vious paper (10). Thus 19 adolescents (35%)
with one or more positive RAST results were
completely asymptomatic. On the other hand,
symptoms mentioned above were present in 16
subjects (19%) belonging to the RAST-negative
group. It should be noted that only three to six
RASTs per subject were performed.

In subjects with bronchial wheezing including
asthma, RAST was positive in 78%, with allergic
rhinitis in 74% and with atopic dermatitis in
69%. The distribution of allergic disorders and
wheezing among RAST-negative and -positive
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Fig. 3. Correlation between results of skin prick tests with
birch, timothy grass and mugwort pollen extracts from
Dome Laboratories, and Phadebas RAST allergosorbents
with these pollens. RAST was not performed if skin prick test
was negative.
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Fig. 4. Correlation between results of skin prick tests with
dog and cat epithelia and house dust allergen extracts from
Bencard, and Phadebas RAST allergosorbents with these
allergens. RAST was performed with the three allergens
regardless of the results in prick testing. Both prick test and
RAST were negative in 290 tests (not shown).

subjects is indicated in Table 2. Twenty adoles-
cents (15%) gave a history of clinical pollen
allergy. All had a positive prick test to one or
more of the pollens, and all except one a posi-
tive RAST result as well.

Forty-four per cent of the RAST-positive
subjects had a positive history of respiratory or
dermal allergy in parents or siblings. The fi-
gure in RAST-negative subjects was 30%.

When a general population is surveyed, a

great number of asymptomatic subjects with
positive immediate skin reactions are found.
There were 23 such individuals in the present
population. In them many of the small prick
test reactions (3-4 mm) were accompanied by a
negative RAST result and no RAST score
larger than 2 was observed (Fig. 5). However,
there were 19 subjects (14%) with one or more
RAST results in the range 1-2 and no symp-
toms.

DISCUSSION

In this unselected population of Finnish adoles-
cents a high number of positive (score 1-4)
RAST reactions to common allergens were ob-
served. At least one positive RAST was found
in 40% and at least two positive RASTs in 22%
of the subjects, when three to six allergens were
tested. Positive reactions were most prevalent
with cat epithelium (20%) and house dust
(19%). It should be noted that the sera were
collected in the spring, when the level of pollen
specific IgE is lower than after the season (3,
4). The British Thoracic and Tuberculosis As-
sociation (5) screened healthy non-allergic
blood donors with five common allergens using
the RAST technique. Specific IgE was detected
in 11-17% of those 24-65 individuals tested
for the allergen in question.

Table 2

Occurrence of active allergic disease and bronchial wheezing (symptoms present during the last year) in the RAST-negative
and -positive adolescents. The percentages given indicate the distribution of symptomatic boys/girls between the RAST-
negative and -positive groups and the total prevalences of the symptoms. Three to six RASTs per adolescent were performed

Symptom
RAST negative

Boys Girls
(n = 35, 47)

N % N

RAST positive
Boys Girls

(n = 27, 28)
N % N

Total
Boys Girls

(n = 62, 75)
N % N

Bronchial wheezing
including asthma

Allergic rhinitis
including hay fever and
perennial allergic rhinitis

Atopic dermatitis includ-

1 10 3 37 9 90 5 63 10 16 8 11

18 7 33 14 82 14 67 17 27 21 28

mg allergic urticaria

One or more of
the symptoms

3

6

27

24

6

10

33

38

8

19

73

76

12

17

67

62

11

25

18

40

18

27

24

37



ADOLESCENT ALLERGIC DISORDERS 255

>0

UI

N

^ 5-7
UI

^ • 4

2 0

AAAAA

AAAAA
AAAAA

A

AAAAA

AAAAAWWW

AA

AAAAA

L
A

AA

0 1 2 3 4

RAST SCORE

Fig. 5. Comparison of skin prick test and RAST results in
nine boys and 14 girls who were asymptomatic, but showed
at least one positive reaction in prick testing. Both prick test
and RAST were negative in 34 tests (not shown).

We found boys to have more positive RAST
results and higher RAST scores than girls. This
fits our previous observations of higher skin
test reactivity in boys (9). The higher atopic
status, as judged by skin test and RAST results,
is reflected in the higher frequency of hay
fever and asthma observed in boys (10). The
reason for the sex-difference, established in se-
veral studies, has not been satisfactorily ex-
plained.

Skin tests, especially when performed as an
end-point titration procedure, correlate reason-
ably well with RASTs (12). When the skin prick
test and RAST results have been discordant the
skin test has been usually positive and the RAST
negative, while negative RAST results have cor-
responded with negative provocation tests (16).
Generally, the correlations have been better
with pollen allergens than with house dust, mite
and animal epithelia (13, 15). The overall agree-
ment between RAST results and provocation
tests has been reported to be about 85% (11).
However, the correlation between results of dif-
ferent allergy tests is largely dependent on the
quality of allergen extracts used. For instance,
Aas &: Lundkvist (2) found a 100% correlation
between RASTs and provocation tests in 112
allergic children when the same highly purified
allergen from cod-fish was employed in both tests.

In the present study, the correlations between
prick tests and RASTs were similar to those

observed previously. (We employed allergens
derived from different sources and manufactu-
rers for the skin prick tests on one hand and for
the RASTs on the other. This should be kept in
mind, when the comparison of these two tests in
our study is judged.) The correspondence was
better with pollens (84% prick-positive subjects
had a positive RAST) than with house dust and
animal epithelia (62%), and the positive prick
reaction accompanied by a negative RAST was
generally a small one (Figs. 3, 4). Only a very
few negative prick results to house dust or ani-
mal epithelia were followed by a positive RAST,
and the scores were low. RASTs with pollens
were not performed if prick tests were negative.
Brown et al. (6) employed Bermuda grass aller-
gen for prick tests and RASTs in their popula-
tion study, and observed that 97.5% of the
prick-negative subjects had a negative RAST. Of
prick-positive subjects 78.5% had a positive
RAST score. They stated: "when there was dis-
agreement between tests, the reason was usually
a small prick response associated with a negative
RAST". Our observations agree with that.

Although positive skin tests do correlate with
clinical symptoms of immediate hypersensitivi-
ty, it is well-established that skin test reactions
are far from always accompanied by symptoms
in the individual case and that a negative skin
test does not exclude clinical hypersensitivity (8,
10). It has been suggested that unspecific posi-
tive reactions, including many small ( 2 ^ mm)
skin prick test reactions, are due to low-mole-
cular weight impurities (irritants) in allergen
extracts (1). However, this can only be part of
the explanation. The RAST is not affected by
the difficulty with the irritants, but we still
observed that 19 out of the 55 RAST-positive
adolescents were completely symptom-free.
Further, 53 % of the positive skin test reactions
in asymptomatic individuals were accompanied
by a positive RAST result to the allergen in
question (Fig. 5). This suggests that at least half
of the skin test reactions were IgE-mediated
and immunologically specific also in asymptom-
atic subjects. On the other hand, a number of
the small positive skin test reactions were ac-
companied by negative RASTs and no RAST
score larger than 2 was observed in an asymp-
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tomatic subject. Foucard & Johansson (7) have
stated: "a positive RAST to inhaled allergens is
a strong indicator of clinically relevant allergy
as it is very rarely seen in healthy adults or in
atopies without symptoms". We would like to
supplement the statement in the following way:
a positive RAST score of 3-4 to an inhaled
allergen is a strong indicator of clinical allergy,
while low RAST scores of 1-2 are frequently
found in healthy young people and have little
clinical relevance. To what degree these asymp-
tomatic subjects with positive skin prick tests
and/or RAST scores of 1—2 will develop clinical
allergy in the course of years can only be deter-
mined by means of a long-term follow-up.

There were also subjects with asthma, allergic
rhinitis or atopic dermatitis without demon-
strable IgE-antibodies or positive skin tests.
This group with "intrinsic" type of symptoms is
known to increase with age. In conclusion, re-
spiratory allergy and to a lesser degree atopic
dermatitis were found to be connected with
both positive skin tests and RAST reactivity.
However, tests which screen for immediate,
IgE-mediated reactions cannot identify correct-
ly all cases.
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