250 WORKSHOPNO. 4

5. Committee on

evaluating s
1971

Indvajana, T., Spicksma, F. T. M. & Voorhorst, R.:
Comparative study of the intracutancous, scratch
and prick test in allergy. Ann. Allergy 29, 639-650,

Standardization. A method of
? test response. Ann. Allergy 29, 50,

Muljono, 1. S. & Voorhorst, R.: Atopy to dander
from domestic animals. Allergol 21,
5060, 1978,

. Reinberg, A., Sidi, E. & Ghata, J.: Circadian reac-
tivity vhythms of human skin o hisamine or
allergen and the adrenal cyele. J. Allergol. 36, 273,
1965,

. Swain, H. H. & Becker, E. L.: Quantitative studies
in skin testing. V. The whealing reactions of

L J. Allergol.

Immunol

B

histamine and ragweed pollen extr:
23,441, 1952,
Tan, K. V. & Voorhorst, R.: Hay fever and month
of birth. Allergol. Immunopathol. 6, 9-18, 1979.
- Voorhorst, R.: Standardization of allergens by an
improved skin-testing technique. Int. WHO-TABS
tion and control of allergens,
Develop. Biol. Stand. 29,

Symp. on standardiza
administered 10 man.
552-361, 1975,

. Voorhorst, R. & Kricken, H. van: Atopic skin test

reevaluated. 1. Perfection of skin testing technique.
Ann. Allergy 37, 187142, 1975.
Voorhorsi, R, & Kricken, H. van: Atopic skin test
reevaluated. 1. Variability in results of skin testing
done in octuplicate. Ann. Allergy 71, 195-204,
1973

=

14. Voorhorst, R. & Kricken, H: van: Atwpic skin test
reevaluated. 111 The wheal: flare ratio, the log-dose
response curve and the bioassay of allergen extracts.
Ann. Allergy 34, 77-86, 1975,
Voorhorst, R. & Nikkels, A. H.: Atopic skin test
V. The use of compound 48/80 in
voutine skin testing. Ann. Allergy 36, 255-262,
1977
. Voorhorsi, R. Nikkels, A. H.: Atopic skin test
reevaluated. VI1 How 1o make allergen test extracts
biologically equivalent and keep them at constant
strength. Ann. Allergy, 1979 (in press).
Voorhorst, R., Van der Hooft-van Asbeck, M. C.,
Kricken, H. van & Nikkels, A. H.: Awpic skin test
V. The wheal: flare ratio of skin
0 extacts o gy pollen,
Dermatophagoides pteronyssinus and 1o histamine and
compound 48/80. Ann. Allergy 42, 183-184, 1979.

=

reevaluated.

18. Voorhorst, R. & Van der Hoolt-van Asbeck, M.C.:
Atopic skin test reevaluated. V1. Skin reactions 0
compound 48/80 and histamine in patients with
atopic and non-atopic chronic respiratory com-
plaints and in normal volunteers. Ann. Allergy 12,
185-186, 1979,

Address:

R. Voorhorst

Dept. of Allergology
University Medical Centre
Leiden

The Netherlands.

Some Variables in Skin Prick Testing

K. Aas

The Allergy Institute Voksentoppen and Pediatric Research Institute, Rikshospitalet,
National Hospital of Norway, University of Oslo, Oslo, Norway

Skin prick testing (SPT) represents an indispensable tool
for the routine diagnostic work in allergy. It is the skin
test method which has the highest degree of diagnostic

them unpublished, in addition 1o borrowing data from
others.
Histamine appears o be the mediator  which

specificity provided factory allergen p
are wsed (2,4,7,10). SPT is considered also 10 be the
most lenient of the different skin test techniques, Only
minimal amounts of the actual allergen are introduced
into the skin during SPT, and the technique implies very
small risks for serious reactions (8, 5, 7, 8).

For SPT 1o he applicable as bio-assay in scientific
work and in standardized procedures, the variables of
the method must be known and controlled. For this
purpose, we have performed several studies, many of
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the local allergic reaction 1o skin testing, and
i well suited as reference  (8,9,12).
hydrochloride 1 mg/ml (histamine 5.43 mmol/l) has
heen established as the standard reference for skin prick
testing by the Northern (Scandinavian) Society for
Allergology (1,12),

There is some diversity in the patient population as
regards the reactivity o histamine in addition to the
wide distribution of immunological reactivity to various
allergens. The use of a given histamine reference com-

Histamine

© 1980 Munksgaard, Gopenhagen



STANDARDIZATION OF CLINICAL (BIOLOGICAL) METHODS 251

pensates for the former variable. No method of
veference can compensate for the later variable, since it
inherent in biology itsclf. However, with use of
biologically standardized material and the  histamine
reference together, more meaningful information is
obtained from the size of the wheals obtained (1. An
extract adjusted to 1 Histamine Equivalent potency in
SPT clicits a skin reaction equivalent 1o that of the
histamine ref s the majority of the patients who
vepresent the average population allergic to the allergen
in question. A stronger reaction indicates that the
patient tested has more than average specific IgE on the
A weaker reaction indicates that. the
than average skin

ence

skin mast cells.

patient s less sensitive 1o the

particular allergens.
The given concentration (1 mg/nl) has been found
optimal for us and our associates since it elicits wheal

veactions in the order of 6-8 mm in most patients with
our way of p lorming SPT (1,3,12).

A reaction (the wheal) of the same order of size as that
of the histamine reference is recorded as three plusses
(44 +). Reactions o SPT with allergens corresponding
(© 4 + (50% of the + + + reaction wheal) are usually im-
munologically specific. In contrast w the experiences of
Voorhorst (11) we find the flare reaction o be 100
variable in the same individual (o be relied on, and we
ord only the wheal. Any problem of time differences
for the maximum of response to histamine and allergen,
respectively, us reported by Voorhorst,
by simply outlining the wheal to the SPT with histamine
after 10 min, using a soft ball-point pen, and then using
this as reference for the allergen SPT reaction when the
atter is recorded after 15-20 v

The way of performing SPT
var

casily solved

. however, an important
blc. Tn one small (unpublished) study, wo persons
experienced i SPT simultancously  performed  an
extended series of SPT with various concentrs
histamine on the same patient. One person had 1o use
10 times stronger histamine concentrations than the
other to elicit whealing reactions of the same size. This
has been confirmed in other unpublished stud;
by reports from centers using hisamine 1 mg/ml or 10
mg/ml, respectively, as ref
use of histamine as reference i
Whis kind of technique variability and to compensate for
11t also allows the test performer o adjust the
hicve optimal results within the frames of
ation.

ions of

s, and

nce. A main function of the

10 detect the influence of

technique to
standard

Another important variable is the degree of repro-
ducibility or repeatability of the test as performed by
cach test performer repeatedly on the same or different
ndividual, on the same day or on diflerent occasions.
We have estimated this by performing a la
SPT with the same material on the same individual.
S0 have been shown to perform the test with a
reproducibility regularly within a + 10% variation from
the mean, although not in 100% of all tests done. Others
tnay show regular variations of more than £ 30% from the

e teste

rge number of

mean. In any case, everyone who performs a large number
of SPT apparenty must be prepared to obtain one or
another test result which is not satsfactory as
ability, although a remarkable repeatability can be
achieved.

An outfit which makes identical SPT lesions for cach
.lpplu;\uun wmight possibly facilitate the repeatability of
the test. In order to study this variable, two different
np('( of outlit, designed particularly to obain stand:
ized puncuure lesions in skin prick testing, were compared
with our routine outfit, which makes use of a short,
bevelled disposable injection needle:

d-

A. A disposable short-bevelled needle used for routine
clinical practice in our department.

B. A special SPT standard needle designed by Morrow
Brown (6).

€. A Multi-cest applicator which allows eight puncure
tests to be performed simuliancously.

To eliminate other

ariables as much as possibl
all tests performed the his
applicd by one medical nurse with long experience in
performing the SPT. All tests were performed on one
and the same volunteer on different occasions with
intervals of 1-4 weeks. All tests were performed on the
volar aspects of the foreanms. Great care was taken to
clicit even pressures on all three types of outfit during
all tests, and careful efforts were made 1o achieve
reproducible results. A total of 80 SPTs were performed
houtfits A and B in parallel and with the Band C outfits
in parallel (Table 1),

The A and B outfits produced quite similar resulis
with a very high degree of repeatability. They were casy
(0 use, but since the B outfit makes demands as to
cleaning and steriliza cal
for us compared with the disposable A outfit. The
Multi-test outfit had no advantage over the other two
types of outlit. On the contrary, it produced less
veproducible results than the other ones unless onl
Multi-test_applicator was used on the middle of the
foreaim only. Then the reproducibility was of the same
order as that obtained by the two other types of outfit.
I ow hands a quite wide vange of needles and
1cets may be used in SPT without much effect on the
size of veactions obtained. The later scems to depend

amine reference material was

wi

u, it appeared quite impract

one

Table 1
No. D+d m
Out- of
f SPT  mean s Ve Range
A 80 . s 5-1
B 80 0.55 10 4.5-7
c oS0 135 30 2-7

* Coeflicient of variance (%).
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more on how the outfit is used. In any case, differences
in vesults which are due to outfit characteristics are
compensated for reactions to allergens are
compared with reactions to the histamine reference.

when

This is important, since it may be next to impossible for
10 purchase the same kind of needle or
lancet as others.

Clinicians ~ entering  immunological o
chemistry laboratories are frequently quite impressed by
the scemingly high degree of precision suggested by in-
struments indicating the readings in red numbers. As a
matter of fact, the skin test technique can be as precise
as many of the in uitro tesis in question. In the
laboratory it is mandatory to control the reliability of
assay instruments as o precision and reproducibility.
Standard reference material is used for this purpose,
and the deflection of the indicators is adjusted to
optimalize precision of the readings. 1 would
emphasize the need 1o apply similar principles to
biological techniques. For the SPT much can be
achieved simply by:

some testers

rotein

1. Inclusion of histamine 5.43 mmol/l as reference.

2. Adjusting the personal technique to achieve wheal

tions to the histamine reference with

mean

Ded)

|(-lﬂs( ;‘)wnhm the 5-8 mm range.
Applying a technique which gives reproducible
results
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