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INTRODUCTION

Medical tests are performed to help confirm or exclude a
suspected clinical diagnosis. Diagnostic tests, with some excep-
tions, should not be used for random disease screening. Tests, in
order to be helpful, need to be reproducible (precise), to have a
low risk commensurate with the information obtained, and to be
reproducible and validated in populations with or without the
disease in question. The test should provide sufficient informa-
tion to justify its cost. Specific tests, in general, have a highly
positive predictability when the diagnosis is strongly suspected
and sensitive tests the opposite, a highly negative predictability
when the diagnosis is less likely. The purpose of this article was
to discuss the pros and cons of performing intradermal skin tests
(IDSTs) primarily to detect acroallergen-specific-IgE sensitivity
in subjects with negative prick-puncture skin test (PPST) results.

CLINICAL UTILITY OF INTRADERMAL
AEROALLERGEN SKIN TESTING

IDSTs are performed by injecting 0.02 mL of a diluted
allergen extract intradermally and subsequently evaluating the
size of the specific-IgE—dependent wheal and flare reaction. The
total allergen dose administered with IDST is several logs greater
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than with PPST, although the dose may vary depending on the
dilution of the injected allergen extract. In general, a concen-
tration of the IDST is chosen to provide greater sensitivity than
the PPST.

The IDST is used by the Bureau of Biologics of the Food and
Drug Administration to standardize most allergen extracts both for
diagnosis and for treatment, providing evidence of the precision
and reproducibility of IDST." With the exception of galactose-0.
1,3-galactose allergy, the PPST is almost exclusively used for food
testing primarily because the risk of inducing a systemic allergic
reaction to a food is too great. The limited reactivity or concen-
tration of galactose-0l 1,3-galactose in mammalian meat likely
results in positive food IDST results with negative PPST results in
affected subjects.” These observations are not related to the clinical
assessment of aeroallergen sensitivity but provide evidence for the
sensitivity of IDST. The IDST has a log or more greater sensitivity
than does the PPST to detect specific-IgE depending on the
dilution of the allergen solution used. Thus, sensitivity to minor
components of a complex allergen extract or nonstandardized
extract may require an IDST to detect specific-IgE. IDST is valid in
other situations, for example, to detect low levels of specific-IgE,
such as with stinging insect or penicillin hypersensitivity.”
Thus, the IDST fulfills the major criteria of a useful test speci-
fied in the previous paragraph.

The greater sensitivity of IDST also makes it particularly
reliable to exclude an allergy to a specific allergen. The challenge
is that the greater sensitivity of the IDST makes it inappropriate
to identify an allergic etiology for disease unless there is high
pretest possibility or greater likelihood that relevant specific-IgE
is present. However, the risk of inducing a systemic allergic
reaction with IDST versus PPST is greater because a larger
allergen dose is administered. Also, allergen extracts injected
intradermally can be associated with “false-positive results” either
secondary to an irritant reaction or to a low concentration of
specific-IgE without clinical significance.

A major disagreement about the IDST is its validity or value
in inhalant allergen assessment.”* This debate is primarily due to
the previously stated high sensitivity of the test and determining
the clinical significance of low levels of allergen-specific-IgE. In
general, the level or concentration of specific-IgE does not
correlate with severity of symptoms but does correlate with the
likelihood of having symptoms upon exposure. Critics of the
IDST argue that the high sensitivity reduces the positive pre-
dictive value of the test based on challenge responses.” This has
been confirmed in various group studies that show that a positive
IDST result does not add to the accuracy of identifying allergic
subjects with positive, single-day, relatively high-dose allergen
challenges.’m) Therefore, the critics argue that the IDST should
not be used clinically to assess inhalant allergy because it is no
more accurate than random chance to identify a positive
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Abbreviations used
IDST- intradermal skin test
PPST- percutaneous prick skin test

challenge in subjects with negative prick skin test result.” The
corollary is that a positive test result is no better than chance in
predicting response to allergen avoidance or allergen immuno-
therapy. Therefore, the critics argue that IDST's should not be
used in assessment of inhalant allergy.

Clinical tests are not used for research but to assess the health
of an individual subject. Clinical IDST’s are not intended to be a
stand-alone observation, but the information contained therein is
to be integrated into personalized decision making based on the
history, physical examination, other diagnostic tests, and clinical
experience. These factors establish a pretest probability essential
to effective clinical decision making. Individual components
cannot be judged as independent information. All individuals in
a cohort do not have the same pretest probability. In the day of
more personalized medicine, IDST facilitates personalized deci-
sion making based on the context of the results.

For example, the 2 authors see patients who have symptoms
consistent with an allergic etiology during the spring pollen
season in Florida. They have negative PPST results to native tree
pollens and a positive IDST result to oak pollen and react each
spring of the year when the oak pollen is so predominant. One
could argue that the symptoms are secondary to a nonidentified
allergen; however, clinical research, observation, and knowledge
of the local acroallergens make that unlikely.

Another fallacy of decrying the IDST is that this ignores the
value of excluding allergy. The reason IDST is the standard of
care for insect allergy or drug allergy is that the burden is not to
miss specific-IgE, because it places the subject at risk for subse-
quent exposure. The same may be true for inhalant tests in
certain circumstances. A negative IDST result essentially excludes
inhalant allergy, at least to the tested allergen, assuming the
quality of test reagent is adequate.

A positive IDST result identifies specific-IgE but in and of
itself does not confirm clinical allergy. However, if the pretest
probability or suspicion of clinical allergy is high, for example,
based on a history of suspected cat allergy, the presence of an
IDST positive response to cat has potential clinical value. The
fact that the specific value has not been determined in rigorous
studies is no different than the reports of in vitro specific-IgE in
various categories, with all categories noted as abnormal or
exceeding the negative threshold. A positive IDST result exceeds
the negative threshold and may be of value in specific situations.
Implied is that the results cannot be interpreted as evidence of
allergy on their own but must be part of individualized clinical
decision making.

Another argument for the IDST is that IgE-mediated re-
sponses have both an immediate and late-phase response.'’ Some
individuals may have a minimal or no immediate response but
yet have a late-phase response to continued allergen exposure.
Early and late-phase responses are not always linked as evidenced
by therapies affecting the late-phase response and clinical disease
without affecting the early response.' "' Speculation persists that
low-level allergic sensitivity, as detected by IDST, could be
associated with chronic disease. High-dose challenge studies rely
on the recognition of an immediate positive response, generally
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in the setting of the absence of current or chronic environmental
exposure. Thus, the recognized phenomenon of priming, by
which allergic subjects become more reactive to subsequent
allergen exposure, is not addressed by progressive, single-day
challenges. To state this in another way, priming and the
gradual onset of symptoms may occur in subjects with low-level
sensitivity only detected by IDSTs and not detected by PPST's or
single-day allergen challenges. Studies to demonstrate this are
lacking. However, clinically, this appears to occur. Percutaneous
testing pertains primarily to the subject who, for example, is cat-
sensitive, walks into a cat-infested environment, experiences
rapid-onset symptoms, and has to leave immediately. In contrast,
other individuals exposed to cat on a chronic basis do not
necessarily have an immediate response but experience only
persistent symptoms, manifested mainly by the late-phase
response and more chronic disease.

Another problem with most of the studies showing no value of
IDST is the selection of subjects. Skin reactivity to allergen
testing is affected by age, sun exposure, skin pigmentation, and
location of the applied test.'” The percutaneous test performance
may not be as reliable if factors that minimize skin test reactivity
are present. In these circumstances, the IDST may be necessary
to identify clinically relevant specific-IgE. The published studies
showing lack of benefit of IDST have not excluded these pos-
sibilities encountered regularly in the clinic.

Finally, current allergy assessment uses allergen extracts that
vary in potency and reliability. IDST may have a greater role to
play in testing with allergen extracts of lower potency or if clinical
symptoms are due to minor allergens in the allergen mix. If
IDST is not used, the erroneous clinical conclusion is formed
that allergy is not responsible for symptoms. The aforementioned
studies showing no positive predictive value of IDST have used
well-characterized or standardized allergen extracts.

In conclusion, IDST is precise, low cost, has minimal risk in
experienced hands, and has high negative predictive value with a
lower positive predictive value, at least for an immediate response
to an aeroallergen. In an individual with high pretest probability,
the IDST may add to diagnostic accuracy. None of the published
trials has selected subjects specifically with high pretest proba-
bility of allergy to the specific allergen tested and challenged
repeatedly. Therefore, it is short sighted and restrictive to deny
this information to a clinician assessing an individual subject and
formulating a long-term, personalized treatment program.

CLINICAL UTILITY OF PERCUTANEOUS
AEROALLERGEN SKIN TESTING WITHOUT
INTRADERMAL AEROALLERGEN SKIN TESTING

The most economical and reliable test to identify specific-IgE
is a PPST. Numerous studies have validated its positive predic-
tive value,”” enabling the clinician to forecast a potentially
positive clinical response to allergen avoidance, allergen immu-
notherapy, or symptoms with challenge testing. Furthermore,
PPSTs are safer and use less resources than IDST or in wvitro
testing.

The value of an individual test is based on low cost, ease of
performance, reproducibility, safety, and in particular, reliability
to predict patient outcomes. PPST fulfills these points and is
valid and generally reliable. When the clinician encounters
subjects with specific symptoms, the test used should help
discriminate symptoms from one cause, for example, allergy,
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versus other causes. Testing with IDST, which has greater
sensitivity, can confuse the question because false-positive versus
true-positive tests are just as likely when 20% to 40% of the
population is capable of producing specific-IgE. There are many
other reasons for allergic-like symptoms that can be pursued once
the PPSTs are judged to be negative or irrelevant. Furthermore,
the PPSTs are graded by assessment of size. This mitigates, to
some extent, against a second, more sensitive test. In other
words, greater positive predictive value is provided by a larger
versus a smaller test result. The test is not simply positive or
negative but permits assessment of degrees of positivity.

In conclusion, efficiency and optimal care are essential to
provide quality medical care at the lowest cost. PPSTs meet the
criterion for optimal care by providing sufficient, but not
excessive or superfluous, information theoretically enabling
treatment to yield highly positive results.

SUMMARY

Both PPST and IDSTs are reproducible and identify specific-
IgE with a biologic response reflecting dermal mast cell
degranulation. PPSTs for inhalant allergens are reliable and cost-
effective and identify clinically relevant sensitivity. However, low
levels of specific-IgE may not be identified by this testing
method. Although there is some debate, specific-IgE does not
correlate generally with severity of symptoms but does correlate
with the probability of a clinical response. Negative IDST result
to inhalant allergens virtually excludes a possibility of allergy
contributing to clinical symptoms in individual subjects. A
positive IDST result does not independently prove clinically
relevant sensitivity but may be of value in specific clinical situ-
ations. These include high pretest probability of allergen sensi-
tivity, testing with nonstandardized allergen extracts that have
variable potency, and testing for sensitivity to minor components
of a complex mixture of allergens. The absence of confirmed
validity of IDST based on high-dose, single-day challenges does
not prove a lack of value for this test. This is of particular clinical
importance for chronic, lower dose allergen exposure or allergen
exposure following priming in which the threshold for response
may not be identified with single-day challenge studies. The
converse is also true; it is not cost-effective nor appropriate to
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petform IDST for all potential aeroallergens or without assess-
ment of pretest probability by history and physical examination.
This approach increases patient discomfort, cost, and risk, with
little or no likelihood of modifying patient management. Thus,
both the PPST and IDST have merit for individualized clinical
decision making.
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