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subjects with Hymenoptera venom
allergy

Yuval Tal, MD, PhDa,*, Golan Shany, BA, Meda,*,
Alon Y. Hershko, MD, PhDa, Yaarit Ribak, MDa,
Eyal Mizrahi, MDa, Oded Shamriz, MDa, Ariel Havlin, MDb,
Meir Shalit, MDa, Ori Toker, MDb,*, and
Sara A. Freedman, PhDc,*

Clinical Implications
� Patients who experience anaphylaxis due to
Hymenoptera venom allergy disclose susceptibility to
post-traumatic stress disorder. Therefore, routine
evaluation of emotional symptoms by the treating
allergist is recommended in these individuals.
FIGURE 1. PTSD and previous traumatic life events in subjects
with Hymenoptera venom allergy after anaphylaxis or local reac-
tion. A, When compared with the local-reaction subjects (right
panel), the postanaphylaxis patients (left panel) have an increased
prevalence of PTSD (15.9% vs 2.4%; P < .05) and higher mean
PCL-5 scores (15.2 � 18.5 vs 1.6 � 5.9; P < .001). B, The
average of previous traumatic life events in the anaphylaxis group
(left panels) is higher compared with the local reaction control
group (1.9 � 2.7 vs 0.78 � 1.4; P < .05). All postanaphylaxis
patients with PTSD had at least 1 previous traumatic life event
(average of 4). The horizontal line indicates the cutoff score of 33
points for probable PTSD. PCL-5, PTSD Checklist; PTSD, post-
traumatic stress disorder.
TO THE EDITOR:

Post-traumatic stress disorder (PTSD) occurs after exposure to
emotionally stressful events. It can evolve into a chronic disease,
accompanied by depression, unemployment, and physical dis-
abilities, thereby constituting a public health concern. Traumatic
events that cause this disorder are invariably characterized by a
threat to physical integrity. PTSD has been investigated in
association with a variety of medical conditions including cardiac
arrest, newly diagnosed cancer, and childbirth.1

Anaphylaxis represents a severe, and occasionally life-
threatening, form of the immediate-type, or IgE-mediated,
allergy. Nevertheless, it appears that there are limited data on
the etiologic role of anaphylaxis in PTSD. In this study, we
evaluated a population of patients with a history of a systemic
allergic reaction to Hymenoptera venom in an attempt to
delineate the interaction between traumatic life events, anaphy-
laxis, and PTSD.

This study evaluated PTSD symptoms in adult patients
presenting with Hymenoptera insect stings who were referred
to 2 medical centers in Jerusalem, Israel, between 2008 and
2018. Medical records were reviewed independently by 2 al-
lergy specialists for demographic and clinical data, eligibility for
recruitment, and assessment of allergic reactions: anaphylaxis or
local reaction (LR). Subjects were asked to fill out the following
questionnaires: (1) Life Events Checklist (LEC-5), a 17-item
self-report questionnaire that assesses prior exposure to poten-
tially traumatic events2; (2) PTSD Checklist (PCL-5), a
20-item self-report questionnaire, assessing symptoms accord-
ing to DSM-5.3 Inclusion criteria were age >18 years at the
time of recruitment; a history of Hymenoptera insect sting with
ensuing systemic or local responses; and informed consent. No
exclusion criteria were employed. The study was approved by
the local institutional ethics committees of Hadassah Medical
Center and Shaare-Zedek Medical Center in keeping with the
principles of the Declaration of Helsinki (applications 0517-16
and 0239-16, respectively). All analyses were carried out with
SPSS (version 23.0; IBM Corp, Armonk, NY). Differences
between study groups were examined using Student t-tests,
with significance set at P < .05. Probable PTSD was deter-
mined by a cutoff of 33 on the PCL-5 questionnaire. The c2
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FIGURE 2. The association between chronic emotional stress, anaphylaxis, and PTSD. Chronic emotional stress both increases the risk
for PTSD and disrupts the Th1/Th2 balance, thus creating susceptibility to severe allergic reactions. The latter is thought to be mediated,
in part, by excessive IL-4. This effect consequently leads to a threshold beyond which insect venom can induce anaphylaxis. This life-
threatening allergic event constitutes a “last straw” that, in turn, increases the risk for PTSD in a previously susceptible individual.
PTSD, Post-traumatic stress disorder.
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test was used to examine relationships between categorical
variables.

A total of 440 medical records were retrieved, with a diagnosis
of insect sting. Eighty-five individuals (19.3%) were recruited,
after the exclusion of subjects with mosquito or spider bites
(N ¼ 75) and those who did not meet the study criteria or
declined enrolment (N ¼ 280). The study group comprised 44
with documented Hymenoptera-induced anaphylaxis and 41
with LR. The anaphylaxis and LR groups were similar in terms of
gender (52.3% vs 58.5% males), age (mean, 41.2 � 16.4 vs 36.8
� 13.8 years), age at the time of an allergic event (30.5 � 15 vs
25.6 � 11.9 years), asthma (4.5% vs 7.3%), and comorbid
allergic diseases (15.9% vs 9.8%).

The postanaphylaxis group obtained higher PCL-5 scores,
compared with subjects with LR, indicating increased PTSD-
related symptoms (mean, 15.2 � 18.5 vs 1.6 � 5.9;
P < .001) (Figure 1, A). Accordingly, there was a higher rate of
probable poststing PTSD when the allergic response involved
anaphylaxis rather than an LR (15.9% vs 2.4%; P < .05).
Intriguingly, the occurrence of PTSD did not seem to correlate
with the severity of the allergic reaction as evaluated by
both the Brown4 and Mertes5 anaphylaxis grading scores.
However, in the anaphylaxis/PTSD group, 86% of the subjects
experienced a feeling of suffocation compared with 54% in the
anaphylaxis/non-PTSD group.

In order to collect data on prior exposure to traumatic events,
subjects were asked to answer the LEC-5 questionnaire. As
expected, all patients with PTSD had 1 or more previous trau-
matic life events according to the LEC-5 questionnaire. Those
belonging to the anaphylaxis group (N¼ 7) reported a mean of 4
events, whereas the single nonanaphylaxis subject reported 2
events. Interestingly, traumatic events were reported at a higher
rate in the anaphylaxis group (31 of 44; 70%) compared with the
LR group (15 of 41; 36.5%) (Figure 1, B), regardless of PTSD.
Consequently, the relative risk for anaphylaxis after at least
1 traumatic life event was calculated to be 2.02 (1.24-3.29;
95% confidence interval).

In this study, we analyzed self-reported PTSD symptoms after
anaphylaxis in response to Hymenoptera sting. The data
presented herein show that both the symptom levels and the
prevalence of probable PTSD are significantly higher in subjects
with a history of anaphylaxis (Figure 1, A). This observation
implies that anaphylaxis is an important traumatic event that
contributes to the etiology of PTSD. Our data show no signif-
icant association between the intensity of anaphylaxis and the
likelihood of subsequent PTSD. We did observe, however, that
affected patients reported a feeling of suffocation, which may
have created a perception of imminent death, thus increasing the
probability of PTSD.

In addition to the fact that anaphylaxis may precede PTSD,
we also noted that traumatic life events are associated with
increased risk for anaphylaxis (relative risk ¼ 2.02). This as-
sociation was retained even when a comparison between the 2
study groups was made after exclusion of patients with PTSD.
Previous works showed that chronic stress correlates with the
severity of Th2-mediated disease, such as atopic dermatitis,6

chronic urticaria,7 and asthma,8 and animal models lend
further support to this hypothesis.9 A possible mechanistic
explanation for this observation is provided by studies showing
that traumatic events and emotional stress disrupt the Th1/Th2
balance, thus stimulating IL-4 production and increased Th2
response.10 Additional potential players may include various
other cytokines, changes in serum cortisol, and neuroimmune
mechanisms.
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This study presents several limitations. Our data were
obtained from questionnaires rather than clinical interviews.
This methodology limits the collection of findings that are
relevant to diagnosis of PTSD, characterization of the
traumatic event, and identification of other psychiatric
disorders. Furthermore, a large proportion of subjects
declined recruitment, and this may possibly entail a
patient-selection bias. Therefore, the observations presented
herein may not completely reflect the entire population of
patients with Hymenoptera venom allergy in Israel or in
other countries.

On the basis of our findings and previous reports, we propose
the following model (Figure 2). Lifetime emotional stress
increases the risk for both PTSD and anaphylaxis. This traumatic
allergic response constitutes a “last straw” that, in turn, consid-
erably increases the risk to develop PTSD in a previously
susceptible individual.

In summary, we show a link between traumatic life events,
anaphylaxis, and PTSD. It is, therefore, recommended that
evaluation of emotional stress and PTSD symptoms should be
part of the routine medical intake in patients with systemic
anaphylaxis.
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