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Negative venom skin test results in
patients with histories of systemic
reaction to a sting

David B. K. Golden, MD, James M.Tracy, DO,Theodore M. Freeman, MD, and

Donald R. Hoffman, PhD, for the Insect Committee of the American Academy of

Allergy, Asthma and Immunology Milwaukee, Wis

For more than 20 years venom immunotherapy has been the
preferred treatment for Hymenoptera allergy and venom skin
testing the preferred diagnostic test. Most allergists consider
venom skin tests to be highly accurate and interpret a negative
venom skin test result to indicate the absence of insect allergy.
Furthermore, current practice guidelines do not adequately
address the question of how best to manage the patient with a
convincing history of insect allergy but negative skin test
results. Recent case reports and published studies have forced
us to reexamine this important management issue and to con-
sider what role in vitro venom testing might have in the man-
agement of insect allergy. We reviewed the current status of
what is known about the management of individuals with a
history of insect allergy but negative venom skin test results
and suggested modifications of current working guidelines.
(J Allergy Clin Immunol 2003;112:495-8.)
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Most allergists consider venom skin tests to be highly
accurate.1 When a venom skin test result is negative, most
interpret this result to indicate that the patient has no aller-
gy to insect stings or that the patient has lost sensitivity to
the venom and has, therefore, no risk of systemic reaction
to a sting. Furthermore, because skin tests are more sensi-
tive than the RAST, allergists and the American Academy
of Allergy, Asthma and Immunology (AAAAI) have not
recommended the serologic measurement of venom-spe-
cific IgE antibodies for patients who have had negative
results on venom skin tests. In addition, there has been
controversy over the optimal diagnostic concentration for
venom skin testing.2 We now recognize that we need
additional research in this area as well as revised guide-
lines for diagnosing insect sting allergies.

BACKGROUND

Insect sting allergies can have serious impact on affect-
ed individuals. They can cause severe local swelling and
can produce systemic reactions, including 1 or more of the
signs and symptoms of anaphylaxis. Approximately 1% of
children and 3% of adults have had systemic reactions to
insect stings.3,4 Every year in the United States alone,
insect sting allergy causes an estimated 50 fatal reactions,5

and this is most likely an underestimate.6,7 But even the
patients who only have severe local swelling (that is, large
local reactions) share some of the morbidity and altered
quality of life associated with insect sting allergy.

Because insect sting allergies are so troubling—even
life threatening—and so prevalent, it is fortunate that high-
ly effective prophylactic treatment is available. Venom
immunotherapy can be 97% effective in preventing sys-
temic reactions to stings. As a result, allergists must detect,
with optimal sensitivity, all patients who are at risk for
potentially life-threatening reactions, so the physician can
inform the patients of the availability and benefit of venom
immunotherapy. However, allergists want to treat primari-
ly those who are at greatest risk and not necessarily those
with minimal risk, so they must interpret the clinical his-
tory and diagnostic test results with optimal specificity.

Ideally, what we need then is a diagnostic test with
optimal sensitivity but also high specificity. However,
these criteria must be compared against some other mea-
sure, usually the history of previous sting reactions or the
outcome of future exposure. The differences between the
history, the test result, and the outcome of future stings
affect the clinical diagnosis and the recommendations the
physician makes to the patient.

DIAGNOSTIC METHODS (SKIN TEST VERSUS

IN VITRO)

To confirm insect sting allergy in patients with a his-
tory of systemic reaction to Hymenoptera stings, the rec-
ommended diagnostic method is intradermal skin testing
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with Hymenoptera venoms, and this should be performed
before the physician recommends and initiates venom
immunotherapy. Our current methods for diagnosing
insect sting allergy are good, but no diagnostic test is per-
fect. In the majority of patients with a convincing histo-
ry, skin test results are clearly positive, but many are
clearly negative. Why does this occur? In the days or
weeks after a sting reaction, skin test results could appear
to be negative because of a refractory period of anergy. In
this situation the skin test should be repeated in these
patients after 4 to 6 weeks.8 Alternatively, a negative skin
test result in a patient who has a positive history could be
caused by a loss of sensitivity over time or could indicate
a non-IgE–mediated reaction (eg, mastocytosis).9

In vitro methods might have an important role in eval-
uating the patient with insect allergy. However, venom
skin tests and venom-specific IgE assays correlate imper-
fectly.4,10-13 The in vitro assay results are negative in
approximately 20% of subjects with positive skin test
results, and venom skin test results are negative in approx-
imately 10% of persons with elevated venom-IgE anti-
bodies. We do not always know the clinical significance
of a positive IgE antibody assay with a negative skin test
result, but it is clearly associated with a risk of systemic
reaction to a sting.10,14,15 We should particularly note that
venom skin test and in vitro results do not reliably predict
the severity of the reaction to future stings. In fact, some
of the patients with the most severe systemic reactions
have minimal venom-specific IgE antibodies.

Although often considered less sensitive than skin
tests, in vitro tests might be positive in 11% to 16% of
patients with negative skin test results.4,10,12,13 Patients
with a positive history and negative venom skin test
results might have a positive in vitro test result or show
positive results when skin tests are subsequently repeat-
ed. There is variability between commercial laboratories,
but there are sufficient data to suggest that in vitro test-
ing is an important diagnostic adjunct in patients who
have negative venom skin test results and a convincing
history of a severe or life-threatening reaction. In 1 report
of frequent negative venom skin test results, the RAST
(or in vitro assay) in an academic laboratory was positive
in more than 40% of cases.14 It requires clinical judg-
ment to choose the optimal timing for repeat skin or in
vitro tests, but the tests should be at least 6 weeks after
any sting to allow for any post-sting refractory period
and for the sting-induced immune response to appear.
Because neither venom skin tests nor in vitro methods
alone can detect all cases of insect sting allergy, each test
might be useful as a supplement to the other.

CURRENT RECOMMENDATIONS AND

CHANGING PERSPECTIVES

We wish to make clear that the thesis of this report is that
we simply do not know as much as we once thought we
knew and that as a result, physicians should exercise much
more caution in diagnosing and treating insect sting aller-
gies. Venom skin tests are the recommended standard diag-

nostic method for insect sting allergy. Individuals with pos-
itive venom skin test results, regardless of their history,
have at least a 10% chance of systemic reaction to a subse-
quent sting. However, patients with recent severe reactions
and positive venom skin test results might have a 40% to
70% chance of systemic reaction to their next sting. Yet
patients with any severity of history might have negative
venom skin test results; the frequency of this dilemma is
uncertain. Although some investigators found few cases of
negative venom skin test results in patients with a positive
history,10,11,16,17 some large research studies reported that
as many as one third of subjects recruited for a history of
systemic reaction had negative venom skin test results.14,18

Furthermore, since the inception of venom extracts for
diagnosis and treatment there have been reports that a few
patients can have negative skin test results and still have
severe—or even fatal—reactions to stings.10,11,14,16,17,19-21

In fact, in cases of fatal sting anaphylaxis, in vitro methods
showed the levels of venom-specific IgE antibodies to be
very low in 24% and undetectable in another 10%, where-
as only 43% had levels above 1.1 ng/mL.22

In the past when the intradermal skin test results have
been negative, physicians have often advised patients
that they had “outgrown” the allergy or that the reaction
might have been of a toxic nature (especially with multi-
ple stings). Published practice guidelines and parameters
state that patients with negative skin test results are not
candidates for immunotherapy, but they provide no guid-
ance for managing these patients.1,23 Allergists generally
told such patients that they showed no evidence of venom
allergy and thus had no need to carry an Epi-Pen (Dey
Laboratories, Napa, Calif) injector, because they were
perceived to be at no greater risk of anaphylaxis than the
general population.

Recent and past observations of the possibility of ana-
phylactic reactions to Hymenoptera stings in a few
patients with negative venom skin test results might lead
some to question the utility of the currently recommend-
ed diagnostic methods and materials. However, venom
skin tests are still relevant and useful because they are
positive in more than 65% of adults with positive history,
compared to only 15% of adults with negative history.4

When venom skin test results are negative in adults with
a history of systemic reaction, the chance of another sys-
temic reaction to a sting is relatively small (5% to 10%)
compared to the risk associated with positive venom skin
test results (25% to 70%).14

Finally, in patients who have been on maintenance
venom immunotherapy, we have thought in the past that
negative skin test results indicate that treatment could be
safely discontinued. However, this is not necessarily true,
because there have been reports of fatal and near-fatal
reactions to stings after these patients stopped
immunotherapy.20,24,25 Thus we again must make clear
that a negative skin test result is not a guarantee of safe-
ty, and patients with a history of severe or life-threaten-
ing reactions or with a high risk of subsequent sting
should be counseled about emergency management,
insect avoidance, epinephrine kit use, and follow-up care.
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SENSITIVITY VERSUS SPECIFICITY

Diagnostic tests would ideally have perfect sensitivity
and specificity, but this is rarely achieved. In the case of
insect sting allergy, there are conflicting merits to these
ideals. It is obviously desirable to avoid the cost and
inconvenience of treating patients who would be reason-
ably safe without treatment, suggesting that optimal
specificity of the diagnostic tests is required. However,
the potential for life-threatening reactions would argue
that sensitivity is perhaps even more important. Unfortu-
nately, current materials and methods have fallen some-
what short in both respects.

Although venom skin tests have a 90% to 95% sensitiv-
ity, some cases might be missed by using the commercial
venom products with the recommended concentrations of
up to 1.0 µg/mL.14,19,20 The nonallergenic components in
Hymenoptera venoms, which can cause false-positive
reactions at concentrations higher than 1.0 µg/mL, place a
practical limit on the diagnostic range of venom skin tests.
Although limiting the skin tests to concentrations of 0.1
µg/mL or less increases the specificity of the test,26,27 it
also will miss up to 25% of the patients who have positive
test results at 1.0 µg/mL, including some with severe reac-
tions to stings.28,29 Despite concerns about the lower
specificity of venom skin tests with the 1.0 µg/mL con-
centration, we must give precedence in this disease to the
need for the greatest sensitivity. The in vitro assays have
been claimed to be a more specific test, but this too might
depend on the threshold of the assays for detection of
venom-specific IgE antibodies in most commercial labora-
tories.10,30 In fact, neither the venom skin test nor in vitro
methods have optimal sensitivity; thus the diagnosis of
Hymenoptera sensitivity in some patients might require
the use of both tests.

NEW RECOMMENDATIONS

The Insect Committee recognizes that current practice
guidelines do not address the management and evalua-
tion of patients with a positive history of systemic reac-
tion to a sting who have negative venom skin test results.
On the basis of current evidence, it is clear we need mod-
ified working guidelines. There are limited published
reports, and this field is still a work in progress. Until
new studies present additional data for review and until
researchers develop a better prognostic test, the commit-
tee concludes that in current practice:

1. Negative venom skin test results in patients with a
positive history (of systemic reaction to a sting)
might be more common than previously thought and
might not exclude the presence of venom-specific
IgE antibodies.

2. In some clinical situations, venom skin tests and in
vitro measurement of venom-specific IgE antibodies
might be complementary and might need to be
repeated for confirmation, notably in patients with a
history of severe life-threatening reactions.

3. A negative venom skin test or in vitro assay result is not
a guarantee of safety, and patients with suspected high-
er risk should be counseled about avoidance strategies,
use of epinephrine injectors, and the emergent and fol-
low-up care of the acute allergic reaction. 

4. The management of patients with positive history
and negative venom skin test results requires clinical
judgment and ongoing research.
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