
100 Yaz›flma Adresi/Address for Correspondence
Uzm. Dr. Mehmet ÜNSEL

Ege Üniversitesi T›p Fakültesi, ‹ç Hastal›klar› Anabilim Dal›, ‹mmünoloji ve Allerji Bilim Dal›, Bornova-‹zmir, Türkiye
e-posta: unselmehmet@yahoo.com

ABSTRACT

Few reports have been notified regarding systemic
allergic reactions in patients being put on angi-
otensin corverting enzyme (ACE) inhibitor du-
ring the course of venom immunotherapy. There
have been conflicting suggestions with respect to
ACE inhibitor use during the course of VI in the li-
terature. There is no consensus report clarifying
this issue in the clinical practice. Herein we repor-
ted a case experienced anaphylaxis after being put
on angiotensin corverting enzyme (ACE) inhibi-
tor and beta-blocker therapy by reason of heart at-
tack while receiving venom immunotherapy injec-
tions with Apis mellifera in the maintenance phase
and discussed the likely causitive factors.

(Asthma Allergy Immunol 2012;10:100-103)
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INTRODUCTION
Few reports have been notified regarding

systemic allergic reactions in patients being put
on angiotensin corverting enzyme (ACE) inhibi-

tor during the course of venom immunothe-
rapy[1,2]. There have been conflicting suggesti-
ons with respect to ACE inhibitor use while re-
ceiving venom immunotherapy during the co-

ÖZ

Venom immünoterapisi sırasında anjiyotensin dö-
nüştürücü enzim (ACE) inhibitörü başlandıktan
sonra sistemik allerjik reaksiyon gelişimini bildiren
olgu sunumları mevcuttur. Literatürde bu hastalar-
da ACE inhibitörü kullanımına ilişkin birbiriyle çe-
lişen öneriler bulunmaktadır. Burada, Apis mellifera
ile venom immünoterapisi almakta olan hastada
idame fazında iken, kalp krizi nedeniyle ACE inhi-
bitörü ve beta-bloker başlandıktan sonra sistemik
allerjik reaksiyon gelişen bir olgu sunuldu. Ayrıca,
sistemik allerjik reaksiyon gelişimine zemin hazırla-
yan olası mekanizmalar tartışıldı.

(Asthma Allergy Immunol 2012;10:100-103)
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Are ACE inhibitors realy safe in the patients
receiving venom immunotherapy?

ACE inhibitörleri venom immünoterapisi alan hastalarda
gerçekten güvenli midir?
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urse of venom immunotherapy in the literatu-
re[3-5]. There is no consensus report clarifying
this issue in the clinical practice[6]. Furthermo-
re, the underlying mechanisms leading to syste-
mic reaction are not known. Herein we reported
a case experienced anaphylaxis after commen-
ced on ACE inhibitor and beta-blocker therapy
while receiving venom immunotherapy injecti-
ons with Apis mellifera in the maintenance pha-
se and discussed the likely causitive factors.

CASE REPORT
A 42-year-old man with the history of grade

4 anaphylaxis (cardiac arrest and apnea) after
being stung by a honeybee was evaluated[7].
Skin prick test (ALK-Abello, Spain) and specific
IgE measurement (CAP system Pharmacia Upp-
sala, Sweden) were found to be positive for Apis
mellifera. Immunotherapy with Apis mellifera
venom was introduced. The build-up period
had been completed successfully and mainte-
nance therapy was commenced. He was given 1
mL of the venom (100.000 SQ/mL, ALK-Abello,
Spain) per month without any reaction. Ne-
vertheless, the venom injections had to be
stopped by reason of an heart attack two
months after commencing maintenance the-
rapy. His immunotherapy was reintroduced
with the dose of 0.1 mL of the venom (100.000
SQ/mL, ALK-Abello, Spain) three months after
this event. He tolerated the maintenance dose
of 0.6 mL uneventfully. Nonetheless, he experi-
enced itching all over the body followed by un-
consciousness within five minutes following
administration of 0.8 mL of the venom and his
blood pressure could not be measured. Epi-
nephrine was not administered because of re-
cent heart attack and normalization of the blo-
od pressure soon after intensive saline infusion
and 100 mg intravenous methylprednisolone
administration. The tryptase level measured in
the blood sample taken one hour after the reac-
tion was found to be increased (30 µg/L, nor-
mal value: < 11.4) compared with basal trypta-
se level of 10 µg/L. Since he had tolerated the
maintenance dose of 1 mL before, his treat-
ment was reevaluated. Questioning revealed

that the patient had been started on perindop-
ril (ACE inhibitor) and carvedilol (beta-blocker)
after the heart attack. 

DISCUSSION
There have been few cases reported to expe-

rience systemic allergic reaction after commen-
ced on ACE inhibitor therapy (two with enalap-
ril and one with lisinopril) during venom im-
munotherapy. Authors reported that there had
been no allergic reaction after stopping ACE in-
hibitor 24 hours prior to venom injections or
replacing it with a calcium channel blocker[1].
Therefore we stopped perindopril intake 48 ho-
urs before injections in taking into account of
its longer half life (24 hours) when compared
with enalapril and lisinopril in order to mini-
mize the risk of anaphylaxis and avoid adrena-
line use. Carvedilol was also discontinued. He
did not experience an anaphylactic episode af-
ter re-introduction of the venom immunothe-
rapy and completed his immunotherapy witho-
ut any allergic reaction. 

To our knowledge, there is no report of
anaphylaxis in the patients commenced on
ACE inhibitor while receiving immunotherapy
with aeroallergens. This raises the question as
to whether an interaction between the venom
ingredients and bradykinin might play a role in
development of anaphylaxis. 

Our patient experienced anaphylaxis while
on venom immunotherapy with Apis mellifera.
It contains phospholipase A2, mellitin and hya-
luronidase[8]. Mellitin is known as a potent ac-
tivator of membran-bound kallikreins leading
to increase in kinin activity[9]. Phospholipase
A2 has been shown to enhance kallikrein acti-
vity that might lead to bradykinin synthesis[9].
Bradykinin is known to activate mast cells and
it can lead to mediator release such as trypta-
se[10]. Tryptase has been shown to increase vas-
cular permeability by means of enhancing
bradykinin release[11]. Therefore, it can contri-
bute to significant bradykinin surge in the pati-
ents who have already high bradykinin levels
due to ACE inhibitor use. 
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The vespid venom contains substances simi-
lar to Apis mellifera venom, which might also
play role in activating kinin system[8,12]. One
of these, phospholipase A1, has been shown to
activate mast cells. The interaction between
this compound and kallikrein-kinin system, if
any, is yet to be elucidated[13]. Furthermore,
wasp venom has been shown to contain brady-
kinin[14]. 

A survey revealed that subjects experien-
cing systemic reactions with venom exposure
had spontaneous kinin system hyperreacti-
vity[15]. Herman et al., suggested that patients
experiencing anaphylaxis upon stung by bee
during venom immunotherapy have signifi-
cantly lower levels of plasma angiotensin I
and angiotensin II compared with healthy and
non-allergic subjects or patients without a his-
tory of anaphylaxis[16]. The authors suggested
that a defective renin-angiotensinogen system
(RAS) might lead to increased tendency to
anaphylaxis upon venom exposure[17]. In this
context, ACE inhibitors may play a contribi-
tory role to the tendency of systemic allergic
reaction in the subjects who have already
dysfunctional RAS by virtue of increased
bradykinin levels and decrease in the generati-
on of angiotensin II[5]. 

Rueff et al. demonstrated that higher trypta-
se concentration and ACE inhibitor use were
significantly associated with severe anaphylac-
tic reaction after a field sting in untreated pati-
ents[18]. They showed that systemic reaction
risk markedly increased when serum tryptase le-
vel was above 5 µg/L. The authors suggested
that ACE inhibitors be substituted to prevent se-
vere anaphylactic reactions in the patients not
protected by venom immunotherapy.

In a recent study, none of the 17 patients ta-
king ACE inhibitors during venom immunot-
herapy had experienced a systemic reaction[3].
The author suggested that ACE inhibitors sho-
uld not necessarly be discontinued during ve-
nom injections. However, 8 of the 17 subjects
were reported to receive immunotherapy with
fire-ant known to contain less venom protein.

Additionally, the number of the patients was
not enough to draw a definite conclusion regar-
ding the safety of ACE inhibitor use. 

Our patient was concomitantly on beta-
blocker therapy. Carvedilol might have played
a role in development of hypotension in the
absence of tachicardia. However, the reduced
blood pressure can not solely be explained by
carvedilol taking into account of significantly
raised tryptase level.

Rueff et al. cited that the effect of conco-
mitant beta-blocker therapy on development
of severe systemic reaction might be much
smaller than that of ACE inhibitor medicati-
on and tryptase concentration[18]. Several stu-
dies concluded that systemic reaction rate
was very similar with and without beta-bloc-
kers[19,20]. 

In summary, Hymenoptera venom consists
of many proteases and allergens such as phosp-
holipases which might enhance kallikrein-ki-
nin activity. Increased kinin activity might po-
se an additive impact in the subjects taking
ACE inhibitors especially those who have alre-
ady impaired kinin metabolism. Larger popula-
tion-based studies analysing these factors are
needed to determine the patients prone to a
systemic-reaction on ACE inhibitor therapy. It
would be prudent to stop ACE inhibitor 24-48
hours prior to venom injections according to
its half-life especially in patients with high se-
rum tryptase level. 
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