Guest editorial

Skin testing: making the most of every prick

Thereisno question that great progress
has been made in diagnostic testing for
alergy in recent years. The most sig-
nificant advances have come with the
increasing availability of standardized
extracts for skin testing and refine-
ments in radioallergosorbent test tech-
nology. However, athough these ad-
vances are clearly significant, they
should not Iull us into believing that
the diagnosis of allergy is even closeto
an exact science. This fact is clearly
demonstrated in the excellent paper by
Rhodius et a? in this issue of the An-
nals, which reveals striking inconsis-
tencies in even the most basic skin
testing methods.

In this simple but well conceived
study, the authors compared two dif-
ferent prick skin test devices, the stan-
dard lancet and the Quintest (Bayer
Corporation, West Haven, CT), and
the extracts from two reputable manu-
facturers (Bayer and ALK Allergolo-
gisk Laboratorium A/S, Hgarsholm,
Denmark) for the diagnosis of cat and
dust mite allergy. The study provides
several important findings. First, they
found that wheal sizes differed signif-
icantly between the different skin test
devices. For example, when using the
Bayer extracts, the mean wheal size
was 60% to 150% larger with the lan-
cet than with the Quintest. Second,
these differences in wheal size were
magnified even further when the dif-
ferent extracts were used, with greater
responses occurring with the Bayer ex-
tracts for dust mite and the ALK ex-
tracts for cat. An example of these
combined differences is that the mean
wheal size was 8.0 mm for Dermato-
phagoides farinae when using the lan-
cet with the Bayer extract, compared
with just 2.4 mm when using the ALK
extract with the Quintest.

Although the differences in wheal
size were striking, and better agree-

ment would certainly be desirable,
these findings alone are not necessarily
of great significance. As long as the
test provides an accurate answer as to
the presence or absence of a specific
alergy, the actual size of the skin test
may not be terribly meaningful. This
would especially be true if there is
overall consistency in one's test meth-
ods, such that even the relative magni-
tude of one skin test versus another
should be apparent with whatever test
method is used.

Unfortunately, however, the authors
aso found that there were major dis-
crepanciesin the ability of the Quintest
device, especially when used with
ALK extracts for dust mite and Bayer
extracts for cat, to produce a positive
skin test when compared with the lan-
cet. These discrepancies are far more
concerning. For example, in this study
the combination of the Quintest device
and ALK extracts provided only 62%
sensitivity in the overall identification
of atopy compared with the reference
combination of the lancet and Bayer
extracts. The authors stress that these
differences would have major implica-
tions in the identification of atopy in
research studies, and that the results of
one study may not be comparable with
the results of another if different de-
vices and extracts are used.

Although | agree that the identifica-
tion of atopy for research purposes is
indeed very important, | believe that
the implications of these findings have
far greater significance for the day to
day care of alergic patients. For exam-
ple, based on this study, if | chose to
use the Quintest and ALK antigens for
dust mite testing in my office, only
50% of the mite alergic patientswould
be identified. Even more striking, if |
used the Quintest and Bayer antigens
for cat testing, only 27% of my pa-
tients with cat allergy would be cor-

rectly diagnosed. These discrepancies
could have a staggering impact on my
ability to provide appropriate patient
care, particularly in providing advice
about alergen avoidance and in the
prescription of immunotherapy.

To some, these results may seem
surprising or even unbelievable. It is
easy to become so convinced in the
infallibility of our skin testing that in-
accurate results seem rare or even im-
possible. In redlity, however, it is
likely that similar discrepancies in test
results occur on a daily basis from one
alergy office or alergy study to an-
other. The fact is that skin testing is
not, and, in al probability can never be,
a precise science. The reason for this
pessimism is that even in the best case,
every skin test result depends on the
combination of numerous variables, only
some of which are under our control. To
name but a few, the variables that must
be considered whenever a skin test is
applied include extract potency,™? the
specific device used,** the age of the
patient,” the location on the body that is
used,® the season of the year,® the hedlth
of the skin, the sill of the tester, the
accuracy of the interpretation, and the
influence of medications on test results.

The first two of these variables, ex-
tract potency and skin test devices, de-
serve specia attention. The quality of
extracts have clearly improved over
time, particularly because of the in-
creasing availability of standardized
products. However, it should be recog-
nized that standardized does not nec-
essarily mean equal in potency. Nel-
son? recently compared a variety of
standardized extracts used in allergen
immunotherapy and found rather strik-
ing variability in their content of major
alergen. For example, in acomparison
of 28 Dermatophagoides pteronyssi-
nus extracts, al standardized to con-
tain 10,000 AU/mL, the major allergen
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content ranged from 68 to 385 ug/mL.
The best results were found for cat, in
which major alergen content ranged
only twofold in the 12 extracts tested,
from 26 to 52 pg/mL, whereas the
worst results occurred for orchard
grass extracts, which contained from
294 to 2,414 pg/mL of major alergen.
These reaults are not unlike those re-
ported in the Rhodius study, where they
reported comparable potency of the cat
extracts but approximately 10-fold dif-
ferences in potency in the dust mite ex-
tracts from the two manufacturers.

Therefore, it is clear that even stan-
dardized extracts are far from perfect
and may be a significant source of
error in skin testing. The explanation
for this shortcoming lies in the means
by which extracts are standardized.
Currently, standardization is based on
arbitrary units that are determined by a
combination on skin test reactivity or
by an immunochemical evaluation of
major allergen content.® These tech-
niques may include competitive bind-
ing assays, gel electrophoresis, and
isoelectric focusing, and do not neces-
sarily include specific alergen assays,
which would provide the most accurate
measurement of major allergen con-
tent. Although there are reasons for
these approaches, including a desire
not to exclude minor allergens from an
extract, there is clearly room for im-
provement. The technology is certainly
available to include an accurate mea-
sure of magjor alergen content in the
process of allergen standardization;
thiswould seem alogical and desirable
step.

As evidenced in the Rhodius study,
skin test devices are another major
source of potential error in skin test
results. They found that the Quintest
device provided smaller skin test re-
sponses and more false-negative re-
sults compared with the lancet. There
are now a wide variety of skin test
devices available for use and new de-
vices are being introduced regularly.
No two devices are exactly alike and
we now have choices that include sin-
gle and multitest devices that can be
constructed of either metal or plastic.
Some make a single puncture into the

skin whereas others make multiple
punctures and, in addition, the punc-
ture depth and the amount of allergen
that is introduced can vary depending
on the device used and the pressure
applied by the tester.

Some of these devices have been
formally compared, and these studies
have shown significant interdevice dif-
ferences with regard to wheal size and
both false-positive and false-negative
results.®® It was also shown that there
can be significant differences depend-
ing on the location that the test was
applied. For example, there is a signif-
icant gradient in skin test responses on
the back, with decreasing wheal size as
one proceeds from the upper to the
lower back.® It isimportant that anyone
performing skin testing review the
available data on skin test devices to
make an optimal decision for the test-
ing to be performed, whether for re-
search use or patient care.

Given the inherent difficulties with
skin testing, some have argued that in
vitro measures of allergen-specific im-
munoglobulin E might be preferable.
Whereas the performance of these tests
aso reliesdirectly on the quality of the
alergen extracts that are available, the
rest of the potential sources of error in
skin testing are eliminated. However,
although in vitro tests may have some
advantages for the diagnosis of food
alergy,'© skin testing is till the pre-
ferred method for the diagnosis of in-
halant alergy. In addition to signifi-
cant cost issues, studies have shown
that in vitro testing is overall less sen-
sitive than prick skin testing,***? and
some have argued that a skin test result
is more likely to correlate with true
alergic sensitivity. However, it should
also be noted that the studies compar-
ing skin tests and in vitro tests are
likely to have been performed in ideal
circumstances, thereby maximizing the
sensitivity of the skin test results. If the
data from the Rhodius are considered,
it is very likely that an in vitro test
would have been far more sensitive
than skin testing using the Quintest
device.

How then should we proceed? De-
spite the potentia inconsistencies, skin

testing still has tremendous value in
the diagnosis of alergy for both clini-
cal and research purposes. Radioaller-
gosorbent tests may serve as a useful
adjunct to skin testing, but are unlikely
to ever supplant skin testing as the
first-line method of allergy testing.
However, it is clear that further efforts
are needed to make skin testing as ac-
curate and reproducible as possible.
These efforts need to include both the
industry and the Food and Drug Ad-
ministration to improve standardiza-
tion not just of alergen extracts but
also of skin test devices. In addition, it
is essential that all of us who perform
skin testing take initiative to recognize
the variables that may affect our test
results and make every possible effort
to overcome them.
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