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Letter to the editor

The optimum concentration for skin prick
testing

In the July issue of Allergy, Di Berardino &
Angrisano (1) comment in a letter on the optimum
concentration for skin priek testing. I would like to
comment on the following points (in boldface) in
their letter.

"Perhaps [the authors] were convinced that a
higher extract concentration would not increase the
wheal area proportionately or make the test more
effective in its prediction of allergy . . ."

1) The dose response of allergen is flat (2), but the
response continues to increase even at allergen
concentrations corresponding to 1000 000 BU/ml
in median-sensitive patients (3).

2) The sensitivity increases to 1 million BU/ml,
but the specificity is optimal at 10000 BU/nil
(4).

". . . 10 000 BU/ml might he considered the hest
concentration [for diagnosis] hecause it produces
a positivity equal to the reaction produced by the
positive control."

There is a million-fold difference in sensitivity
between the most and the least sensitive patient in
a population (2) (10000 times in those seleeted for
biologic standardization [3]), as measured by skin
prick testing; i.e., an increase from 2 mm to (by
1.5-fold increases in wheal diatneter for 10-fold
increases in skin sensitivity) 23 mm in diameter
with a very potent extract (1 million BU/ml) induc-
ing positive skin tests in all patients sensitive to the
allergen. With such an extract, most subjeets would
experienee wheals about 6.8 mm in diameter; those
attending specialist clinics would probably exhibit
larger wheals.

The numbered "points" mentioned in the letter
must also be discussed.

1) Yes, in tnost patients in Western Europe,
"histamine 10 mg/ml induees wheals about 5.5
mm in diameter".

2) Yes, it is true that "one person may require a
histamine concentration 10 times stronger than
another [person] to elicit wheal reactions of the
same size [Frankland]"; however, not only the
poteney of the histamine solution, but also other

factors, tnost important the teehtiique/pressure
applied, must be eotisidered (5).

3) By the log/log model of dose response, whieh is
best fitted, the coefficietit of variation (c.v.) is
similar at different dose levels (by definitioti of
a well-fitted model). With a hn-log model, the
c.v. will vary with the size of the wheals.

4) The reactions to histamine are stnaller in children
than in adults. Tliis is not true in those sensitized,
but is true for the population. Menardo et al.
(6) have reported on smaller histatnine wheals
in ehildren, but we found sizes in sensitized
infants and ehildren to be similar to those in
teenagers and young adults. Tlie difference ean
be explained by the fact that infants are sensitized
to a lower degree than young adults, sinee Stuekey
et al, (7) eonvineingly showed that the histamine
sensitivity of the skin is related to the degree of
sensitization, e.g., to total IgE or the number of
positive skin tests.

I propose that the response to histatnine skin
testing may serve as an indicator of skin hyper-
reactivity, sitnilar to that of the brotichi.

"[From] our clinical experience, we are con-
vinced that an allergen extract containing 20000
BU/ml is the optimum concentration [for skin prick
testing]."

We should continue to study the properties of
histamine and allergen when tested in the skin,
sinee there are tnany problems unsolved. However,
we must doeutnent our position as well as possible.
Niemeijer et al. (8) reported 30000 BU/ml as
optimal. We question this and have reported (4)
that 10 000 BU/tnl has a high specificity, whereas
1000000 BU/tnl has a high sensitivity for diagnos-
ing elinieal allergy to dog dander. Perhaps different
concentrations are needed to diagnose all elinieal
probletns, since patients are exposed during lotiger
periods of time to some allergens such as those of
mite and atiimal dander (hypothesis for future
research).

Key words: allergen; biologic units; dose response; histamine; skin
hyperreactivity; skin prick test.

S. DREBORG

1142



Letter to the editor

References
1. Di Berardino L, Angrisano A. Comments on BU (biologic

units) [Letter]. Allergy 1997;52:775.
2. Dreborg S, Basomba A, Belin L, et al. Biological

equilibration of allergens. Methodological aspects and re-
producibility Clin Allergy 1987:17:537-50.

3. Dreborg S, Bjorksten B, Kjellman N-IM, Rimas M.
Diagnosis of rhinoconjunetivitis (RC) by history (CH),
skin prick test (SPT) and conjunctival provocation tests.
Discussion on definition of disease. J Allergy Clin Immunol
1989:83:265.

4. Dreborg S. Diagnosis in vivo and in vitro. In: Mygind N,
Naclerio R, editors. Allergic and non-allergic rhinitis. Clin-
ical aspects. Copenhagen: Munksgaard, 1992:82-94.

Dreborg S. In vivo biological standardisation of allergenic
extracts. In: Basomba A, Sastre J, editors. Proceedings of
EAACI '95. 1. Proceedings of the plenary sessions, main
symposia and afternoon symposia. Bologna: Monduzzi,
1995:567-75.
Menardo JL. Bousquet J, Rodere M, Astruc J, Michel FB.
Skin test reactivity in infancy. J Allergy Clin Immunol 1985:
75:646-51.
Stuckey MS, Witt CS, Schmitt LH, Warlow R, Lattimore M,
Dawkins RL. Histamine sensitivity influences reactivity to
allergens. J Allergy Clin Immunol 1985:75:373-6.
Niemeijer NR, Goedewaagen B, Kauffman HF. de Monchy
JGR. Optimization of skin testing. 1. Choosing allergen
concentrations and cutoff values by factorial design.
Allergy 1993:48:491-7.

1143




