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Allergy screening including a comparison of prick
test results with allergen-coated lancets (Phazet®)
and liquid extracts
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Once recommended (12),

During an allergy screening of families with a history of allergy in one or more subjects,
skin prick tests (SPT) were performed in duplicate in 314 adults. The tests were
performed with a new type of lancet with a 0.9 mm long point, loaded either with
allergen (Phazet®) or used together with standardized extracts (10,000 and 100,000 BU/
ml). Wheals obtained with both methods were compared, and related to total IgE
concentrations and history. A wheal area of 3 and 7 mm? was used as cut-off limit.
Results with Phazet were close to those with Pharmalgen 100,000 BU/ml. With both
methods precision was good for allergens, but less for Phazet histamine than for the
corresponding wet test. SPT results obtained with Phazet and 100,000 BU/ml correlated
better with history than the results with 10,000 BU/ml. Using a wheal size of 7 mm? as
cut-off limit the efficiency for five tested allergens was 91%. “False positive” tests,
possibly indicating an unobserved or latent type of allergy, were found more often with
higher serum IgE concentrations. The safety of SPT was confirmed and Phazet was well
accepted by nurses and tested subjects.
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CLINICAL ASPECTS

As with any screening test, SPT should combine high sensitivity with the highest
possible specificity. The specificity of Phazet and Pharmalgen 100,000 BU/ml was
high with wheal areas > 7 mm? (diameter 3 mm) as the limit for positivity. Phazet
and Pharmalgen 100,000 BU/ml showed equal sensitivity and precision. Phazet
further simplifies the SPT procedure.

skin prick tests reliably compare results within the same sub-

(SPT) replaced the intradermal test especially
in pediatric allergy. To obtain positivity with
SPT more potent allergen extracts are re-
quired than with intradermal tests. No deaths
have been reported as a result of SPT, where-
as there is an obvious risk of death when
using intradermal tests (10). SPT results with
a standard needle with a 1 mm point (11) are
found reproducible (3, 11). If SPT is per-
formed with this needle together with freeze
dried standardized extracts, it is possible to

ject from time to time and between samples of
patients, and to investigate sensitization within
and between populations.

Recently, a new skin prick test lancet, Pha-
zet®, loaded with allergen has been introduced,
and data on its calibration against a biologically
standardized reference preparation, 100,000
biol. units/ml (BU/ml) has been presented (2).
In this study we used total IgE and SPT with
Phazet and allergen extracts to classify parents
of allergy risk infants as atopic or non-atopic
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(4). The aims of the present study were to
compare wheal sizes and reproducibility with
Phazet in tests using the corresponding extracts
at 10,000 and 100.000 BU/ml. Furthermore,
we wanted to find the most relevant concentra-
tion and wheal size to be used in SPT as
evaluated in relation to clinical history and total
IgE concentration.

MATERIAL AND METHODS

Investigated subjects

All parents of 212 allergy risk infants (i.e. with
an immediate family history of atopic disease)
enrolled in a study concerning diet during late
pregnancy were addressed and informed of the
purpose of the study (4). Three hundred and
fourteen subjects volunteered to participate and
gave their informed consent: 171 women and
143 men aged 18 to 42 years.

A careful history was taken regarding past
and present atopic disease, and -suspected
causative allergens. For birch and timothy we
accepted seasonal symptoms as a positive anam-
nesis, for dog, symptoms on contact, for mite,
seasonal symptoms in the autumn or when
making beds, and for Cladosporium, symptoms
from July to snow-fall and in humid indoor
environment. The “total diagnosis” was de-
fined as the accumulated history of atopic dis-
ease.

No antihistamines, steroids or bronchodila-
tors were allowed during the 48 h prior to skin
testing.

Allergen extracts

Freeze-dried and standardized Pharmalgen®
extracts (Pharmacia AB, Uppsala, Sweden) of
timothy and birch pollen, dog, Dermatophagoides
pleronyssinus  and  Cladosporium 10,000 and

100,000 BU/ml were used throughout the
study. The freeze-dried material was recon-
stituted at least once a week (for Cladosporium
every 3rd day) with Albumin diluent®. Hista-
mine HCl 1 and 10 mg/ml (5.43 and 54.3
mmol/l, respectively) served as positive control

and the albumin diluent as negative control
solutions.

Phazet

Phazet is a skin pricker with a 0.9 mm (* 0.15
mm) tip, covered with Pharmalgen®, allergens
and histamine (Pharmacia AB, Uppsala, Swe-
den). The Phazet lancets were delivered in sep-
arate envelopes. The Phazet had previously
been calibrated to equal the corresponding
extract, 100,000 BU/ml (2). Unprepared Phazet
prickers were used as negative controls. All
Phazet prickers and allergen extracts were kept
at +4 to +8°C when not used for tests.

Skin prick tests

All tests were performed in duplicate by three
experienced and specially trained nurses. Six
prick tests for each of the five allergens, hista-
mine and negative control were applied to the
forearms of each subject in a reversed pattern.

Tests with extracts (wet tests) as well as tests
with Phazet were performed as previously
described (3), i.e. the pricker was applied to the
skin at 90° to the skin surface and pressed down
until stopped by the “shoulders”. After 15 min
(for histamine: 12 min) the wheals
encircled with a filter tip pen. The contours

were

were transferred to a protocol by means of
transparent tape. Wheal areas were estimated
with a digitizer. Mean wheal areas of 3 mm?
(diameter approx. 2 mm), used by some inves-
tigators, and 7 mm? (diameter approx. 3 mm),
recommended by most authors (3), were both
used as cut-off for positive tests in the calcula-
tions.

IgE-analysis

Venous blood was drawn befor the tests. Serum
was separated after 1 h and kept frozen at -20°C
until analysed using Phadebas IgE. PRIST®.

Statistical analyses

The chi-square test was used to estimate the
correlation of clinical history and test results.



The Mann-Whitney test was used to study dif-
ferences in distribution of total IgE between
samples of patients. Sensitivity and specificity
were defined according to Galen & Gambino
(5). The clinical history was regarded as true
indicator of disease as no provocation tests were
performed.

The protocol was approved by the Human
Research Ethics Committee. Informed consent
was obtained from all participants.

RESULTS

Of 314 tested subjects, 194 (61.8 %) gave histo-
ries of past or present atopic disease and 120
were regarded non-atopic by their histories.
The most common current disease was allergic
rhinitis (41.7 %) followed by bronchial asthma
(10.8%) and atopic dermatitis (9.6 %). Healed
atopic dermatitis was reported by a further
5.4 % of the group. All diseases were overrepre-
sented among females (e.g. allergic rhinitis,
females 49.1 % and males 32.9 %).

At SPT, a wheal size of 3 mm? or more was
found in 54.1% of the tested subjects, most
often with birch and timothy pollen (Table 1).

Among the 120 subjects with a negative his-
tory the occurrence of a mean wheal area of 3
mm?* or more for at least one allergen, was
15.0% with 10,000 BU/ml and 19.2% with
100.000 BU/ml or Phazet. With a positive his-
tory there was a positive skin test in 72.2 and
78.8 % respectively. The group showing posi-
tive tests were mostly subjects with allergic rhi-
nitis (82.5 and 87.2% respectively). Among
those with isolated atopic dermatitis the corre-
sponding incidence was 31.6% and 36.8%.

Table 1

Frequency of positive skin prick tests (%) with the five
allergens (largest wheal with any of the tests)

> 3 mm? > 7 mm?
Birch 36.6 32.5
Timothy 35.0 30.9
Dog 27.7 18.5
Derm. pter. 16.9 8.9
Cladosporium 4.8 3.2
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Fig. 1. Mean wheal areas (mm?) of duplicate tests in each
patient with histamine HCI 1 mg/ml, 10 mg/ml and Phazet
histamine. The horizontal bars indicate the respective medi-
ans. Figures in baseline indicate No. of negative SPT, i.e.
< 3 mm? (2 mm in diameter).

The incidence of histamine wheals of more
than 7 mm? varied between 89.2% (Phazet)
and 99.4% (10 mg/ml) of the tested subjects
(Fig. 1). In three subjects, the mean of two
prick tests with Phazet histamine did not reach
3 mm?. When comparing all tests performed
with allergens, the concordance between Phazet
and 10,000 BU/ml varied between the allergens
from 81.2% to 96.5% (mean 89.4 %) while it
was somewhat higher when comparing Phazet
with 100,000 BU/ml: 87.6% to 97.8% (mean
92.9%). The coefficient of correlation (r) for
results obtained with Phazet and wet technique
using timothy pollen allergen preparation was
0.81 to 0.88 and with dog allergen 0.64 to 0.74,
using 10,000 and 100,000 BU/ml respectively
(Fig. 2). When a wheal area > 3 mm? was
regarded as the limit for positivity the frequency
of discrepant findings between Phazet and the
two wet methods was higher. However, the fre-
quency varied strongly between allergens and
discrepancies were most common for dog.

Relatively small differences were found in the
correlation of test methods used to clinical his-
tory, with the exception of dog (Fig. 3) where
Phazet appeared to give more “false positive”
results.

The sensitivity and specificity of the different
tests and of cut-off at 3 and 7 mm?, was calcu-
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Fig. 2. Mean wheal areas (mm?) of duplicate tests in each patient with dog allergen extract 10,000 BU/ml and Phazet dog
(left) and with dog allergen extract 100,000 BU/ml and Phazet dog (right). Number of negative SPT are indicated in the left

lower part of the figure.
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Fig. 3. Mean wheal areas of duplicate tests with dog allergen
extract 10,000 BU/ml and 100,000 BU/ml and Phazet in
relation to clinical history. The horizontal bars (M) indicate
the median wheal area for each group.

lated for birch, timothy and dog versus the
specific anamnesis (Table 2). Highest sensitivity
was 84.3 % and specificity 97.2 % . The efficien-
¢y, calculated for all five allergens, was slightly
higher for the cut-off limit 7 mm? (Phazet
91.6 %, Pharmalgen 100,000 BU/ml 90.9 %)
than for 3 mm? (Phazet 88.1%, Pharmalgen
100,000 BU/ml 90.9%). For Pharmalgen
10,000 BU/ml the sensitivity was lower and the
efficiency was 91.1 % using 3 and 7 mm? as cut-
off limits.

To explain “false positive” results a compari-
son was made between test results and the
“total diagnosis” as well as with total IgE con-
centrations. For example, for Phazet birch pol-
len, a wheal > 7 mm? was found in 102 of the
subjects, 73 of whom had allergic rhinitis and a
positive history for birch allergy. Only four of
the positive tests were found in healthy subjects
and 22 in subjects with allergic rhinitis but no
obvious history of birch sensitivity. The inci-
dence of positive birch pollen tests increased
significantly with rising IgE concentrations
regardless of the history (Fig. 4). Increasing
incidence of positive tests with increasing IgE
concentrations was also found when there was
no history of allergy to timothy and dog. With
IgE > 120 kU/1 a “false positive” dog test was
found in 51% of the subjects compared to
9.7% with IgE < 50 kU/I.

Serum IgE concentrations were highest in
subjects with bronchial asthma and immediate
type gastrointestinal allergy (Table 3). In
healthy subjects there was a decrease in IgE
concentrations with age.

Coefficients of variation (CV) for extracts
and Phazet showed small differences concerning
allergen extracts (Fig. 5) with 100,000 BU/ml
(0.52) showing the lowest CV. The CV for
histamine was generally lower than that for
allergens. The Phazet histamine gave a higher
CV than the wet method with histamine HCI 1
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Fig. 4. Percent positive skin tests with either method against
birch pollen in relation to serum IgE concentrations: < 50
kU/1 (open bars) 50-120 kU/I (hatched bars) and > 120 kU/1

(filled bars).
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Fig. 5. The coefficient of variation of duplicate tests with the
different test methods; birch (filled circles), dog (filled tri-
angles), D. pteronysinus (open circles) and histamine (crosses).

Table 2

The “sensitivity” and “specificity” at two cut-off limits for positive tests. A positive history was regarded as disease

Birch Timothy Dog
3 mm? 7 mm? 3 mm? 7 mm? 3 mm? 7 mm?

10,000 BU/ml

Sensitivity 80.9 76.4 77.4 571 69.8 46.6

Specificity 90.3 94.4 90.4 94.7 94.9 97.2
100,000 BU/ml

Sensitivity 84.3 78.7 83.3 81.0 79.1 69.8

Specificity 85.7 89.8 86.6 90.0 87.0 93.3
Phazet

Sensitivity 84.3 82.0 83.3 78.8 74.4 67.4

Specificity 88.8 91.3 87.1 90.9 81.8 90.1

Table 3

Serum IgE concentrations (geometric means) in kU/I and current diagnosis. Statistical comparisons were made between

results in men/women and between age groups

Age (years)

n Total Men Women
20-29 30-40
Allergic rhinitis 132 78 59* 92 87 69
Bronchial asthma 34 166 224 134 154 192
Atopic dermatitis 30 110 181 91 66 ** 299
Gastrointestinal allergy 5 181 166 187 242 119
Healthy total 117 20 20 22 26 17
Healthy smokers 19 32 27 60 24 40
Healthy, non-smokers! 98 18 18 20 27 * 15

195% confidence limits 14-24; *+ 2 SD 2-217

*P < 0.05
**P < 0.01
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and 10 mg respectively (0.41 as compared to
0.27 and 0.26).

Side effects in the form of slight general
symptoms were reported by two of the tested
subjects: a slight throat itch within 20 min but
no other symptoms was treated with oral anti-
histamine, and in one of them a few puffs of
epinephrin were added. Three subjects reported
a dual skin reaction. The late reactions were
treated with topical steroids.

The testing was well accepted by the subjects.
Phazet was regarded easy to handle by the three
testers and gave only minor discomfort to the
tested subjects.

DISCUSSION

Our SPT results confirmed the results of the
calibration of Phazet to corresponding extracts,
i.e. the activity of the Phazet pricker is similar
to that of Pharmalgen 100.000 BU/ml (2). The
precision of Phazet was equal to that with the
wet allergen extracts, and Phazet appears to be
a useful innovation for allergy diagnosis. How-
ever, Phazet histamine showed a lower repro-
ducability than the wet tests and even a few
negative results were found. Also among expe-
rienced nurses who perform many skin prick
tests every week occasional tests may become
false negative due to differences in application.
We had expected the risk of false negative test
results to be reduced by using preloaded pri-
ckers, as one step in the testing procedure
would be omitted. Our three false negative tests
out of 314 are indeed few, and perhaps the
incidence will be even lower when Phazet has
been used for a longer period. However, it may
be better to test with Phazet histamine in dupli-
cate to reduce the risk of false negative results,
as it is important to include a positive reference
in SPT in order to document the reactivity of
the tested subject.

The coefficients of variation using histamine
and allergen were similar to those obtained with
the Allergy pricker (11) and in accordance with
previous experience (7, 13). The higher vari-
ability found using Phazet histamine calls for
extended investigations. Wheal sizes with Pha-
sufficient for checking

zet histamine seem

patient reactivity, but for standardization pur-
poses a 10 mg/ml solution should be used as
previously proposed (3, 15).

In this selected population with overrepresen-
tation of atopic disease the incidence of positive
skin tests was, of course, high. However,
among the non-atopic subjects, the incidence of
positive SPT was low even with the highest
concentration of extract. We obtained a high
“specificity” with most of the allergens tested.
However, positive results were obtained with
dog 100,000 BU/ml and Phazet dog in many
subjects with no history of dog allergy. There-
fore we will investigate these patients further,
including RAST and provocation tests. As no
provocation was performed, the true sensitivity
of tests has not been elucidated.

A concentration of Pharmalgen extracts equal
to or higher than 50,000 BU/ml was recently
proposed for SPT (14) on the basis of a study in
pollen-allergic subjects where SPT results were
compared with conjunctival and nasal provoca-
tion tests. From our study it appears ideal to
combine the use of 100,000 BU/ml or Phazet
with a cut-off between positive and negative
tests at 7 mm? (diameter of wheal = 3 mm)
giving an efficiency (correctly diagnosed com-
pared with history) of 91 % compared to 88 % if
all wheals > 3 mm? were regarded positive.

Among ‘“false positive” tests, most occurred
in subjects with allergic rhinitis or other atopic
disease and may well represent current allergy.
In others it may represent a latent allergy (8).
Interestingly, a high IgE concentration was
found to increase the risk for a positive SPT,
also when there was no specific history of
allergy. As both may precede a subsequently
developing allergy (3, 9) follow-up studies
should be performed before it is possible to
classify a test as false positive. To us, a high
sensitivity is preferable for a screening test like
SPT as long as the result is regarded as a sign
of sensitization, not clinical allergy.

The levels of IgE-concentrations were in
accordance with previous studies, but the IgE-
concentrations found in healthy non-smokers
are considerably lower than those reported by,
e.g. Wittig et al. (16), thus stressing the neces-
sity to consider smoking hatits (1, 6, 17).



The low number of complaints and side
effects in spite of massive SPT with potent
extracts in even highly sensitive subjects is a
further proof of the safety of SPT. All the
nurses accepted the Phazet and even preferred
it to wet tests. As Phazet is simple to handle
and gives the same information as wet tests it
seems especially suitable for use in small chil-
in field studies. The Phazet may
reduce the exposure of nurses and others

dren and

involved in allergy investigations as less allergen
is spread in the surroundings.

ACKNOWLEDGEMENTS

Statistics were performed by Margareta Holgersson, Phar-
macia, Uppsala. The technical assistance of Mrs. Lena
Lindell, Marianne Gustafsson, Margareta Mattsson, Margit
Pettersson and Inger Koberstein is gratefully acknowledged.

REFERENCES

1. Bahna, S. L., Myhre, B. & Heiner, F. C.: IgE eleva-
tion and suppression by tobacco smoking. J. Allergy
Clin. Immunol. 65, 231-232, 1980.

2. Berlin, L., Dreborg, S.,
Phazet@ - a new type of skin prick test. Calibration
and stability. Allergy 40, Suppl. 4, 60-63, 1985.

3. Dreborg, S.: The skin prick test. Methodological studies
and clinical applications. Linkoping University Medical
Dissertation No. 239, 1987.

4. Filth-Magnusson, K. Intrauterine sensitization and gut
permeability in relation to childhood allergy. Linkoping
University Medical Dissertation No. 241, 1987.

5. Galen, R. S. & Gambino, S. R. Beyond normality:
The predictive value and efficiency of medical diag-
noses. John Wiley, New York, 1975.

6. Gerrard, J. W. & Heiner, D. C.: Immunoglobulin lev-
els in smokers and non-smokers. Ann Allergy 44, 261~
262, 1980.

7. Holgersson, M., Stahlenheim, G. & Dreborg, S.: The
precision of skin prick test with Phazet @, the Dsterballe
needle and the bifurcated needle. Allergy 40, Suppl. 4,
64-65, 1985.

Einarsson, R., et al.:

DRY AND WET SPT 283

8. Juhlin-Dannfeldt, C.: About the occurrence of various
forms of pollen allergy in Sweden. Acta Med. Scand.
26, 563-577, 1948.

9. Kjellman, N.-I. M. Prediction and prevention of atopic
allergy. Allergy 37, 463-473, 1982.

10. Lockey, R., Benedict, L., Turkeltaub, P. & Bu-
kantz, S.: Fatalities from immunotherapy (IT) and skin
testing (ST). J. Allergy Clin. Immunol. 79, 660-677,
1987.

11. Malling, H.-J., Engelund Andersen, C., Baas, M. B.,
Holgersen, F., Munch, E. O. & Weeke, B.: The Aller-
gy pricker. Qualitative aspects of skin prick testing
using a precision needle. Allergy 37, 563-567, 1982.

12. @sterballe, O. & Weeke, B.: A new lancet for skin prick
testing. Allergy 34, 209-212, 1979.

12. Pepys, J.: Skin tests for immediate, Type I, Allergic
reactions. Proc. R. Soc. med. 65, 271-272, 1972.

13. Perrin, L. F., Dechamp, P., Deviller, P. & Joly, P.:
Reproducibility of skin tests. Clin. Allergy, 14, 581-
588, 1984.

14. Petersson, G., Dreborg, S. & Ingestad, R.: Clinical his-
tory, prick test and RAST in the diagnosis of grass and
birch pollinosis. Allergy 41, 398-407, 1986.

15. Taudorf, E., Malling, L. C., Laursen, L. C., Lan-
ner, A. & Weeke, B.: Reproducibility of histamine skin
prick test. Allergy 40, 344-349, 1985.

16. Witting, H. J., Belloit, J., De Fillipi, I. & Royal, G.:
Age related serum immunoglobulin E levels in healthy
subjects and in patients with allergic disease. J. Allergy
Clin. Immunol. 66, 305-313, 1980.

17. Zetterstrém, O., Osterman, K., Machado, L. & Jo-
hansson, S. G. O.: Another smoking hazard: raised
serum IgE concentration and increased risk of occupa-
tional allergy. Br. Med. J. 283, 1215-1217, 1981.

Address:

Dr. N.-I. M. Kjellman
Department of Pediatrics
University Hospital
S-581 85 Linkoping
Sweden



This document is a scanned copy of a printed document. No warranty is given about
the accuracy of the copy. Users should refer to the original published version of the
material.



