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A 58-year-old man was admitted to the emergency
department (ED) with the complaint of generalized pruritis,
profuse sweating, malaise and presyncope that had started
after being stung by a wasp on his left shoulder around 3 h
prior, and worsened with time. He denied chest or
abdominal pain. He had no history of cardiac risk factors or
allergy, and he was taking no regular medications. Hypo-
tension (90/60 mmHg) was observed. The room air arterial
oxygen saturation was of 97%, the heart rate was 69 beats/
min. and regular, body temperature was 36.3°C. Except for
diaphoresis, the physical examination was normal. Treat-
ment was started with 1 g of hydrocortisone sodium suc-
cinate, 10 mg of chlorphenamine and 50 mg of ranitidine
intravenously, with subsequent normalization of the blood
pressure (122/84 mmHg). No adrenaline was administered.
The electrocardiogram did not show signs of ischemia
(Fig. 1a). Because of the possible relation between allergic
reactions and myocardial ischemia, cardiac biomarkers
were determined. Blood tests revealed increased values of
troponin I (1.53 ng/mL; reference range (RR) 0-0.06),
creatine kinase-MB fraction (23.2 ng/mL; RR <6 ng/mL)
and myoglobin (229.5 ng/mL; RR <90 ng/mL). Moreover,
a blood count revealed leukocytosis (20,920/mm3; RR
4,000-11,000) with no increased number of eosinophils
(20/mm*; RR 0-400) or basophils (10/mm®; RR 0-50).
C-reactive protein was also increased (4.60 mg/dL; RR
0-1). A coagulation screening showed an increase of the
D-dimer (659 ng/mL; RR 0-230). The remaining param-
eters, renal and liver function, electrolytes, lipid profile,

C. Leli (X))

Department of Emergency Medicine, Ospedale S. Croce,
Via Vittorio Veneto 2, 61032 Fano (PU), Italy

e-mail: Christian.leli@libero.it

Published online: 23 March 2011

serum proteins electrophoresis, total creatine kinase,
Antithrombin III, were within normal limits. A chest X-ray
study was normal.

An echocardiogram revealed normal wall motion, no
valvular disease, and a normal ejection fraction. Because of
the increase of the cardiac biomarkers during an anaphy-
lactic reaction, the hypothesis of coronary spasm secondary
to hymenoptera sting (Kounis syndrome) was considered.
Intravenous isosorbide dinitrate 2 mg/h and oral acetyl-
salicylic acid 300 mg were administered, along with sub-
cutaneous low-molecular-weight heparin 6000 UI. The
patient was transferred to the Department of Cardiology.
During the hospital stay, the patient remained asymptom-
atic, and daily repeated electrocardiograms were negative
for ischemic alterations, but the time—concentration curve
for cardiac biomarkers showed a persistence of increased
values (Table 1). A urine test showed blood and leuco-
cytes, and a urine culture was positive for Escherichia coli.
Therapy with levofloxacin was started. After 5 days of
antibiotic therapy, the blood count returned to normal
values (leucocytes: 8,040/mm* ).

He was discharged on his eighth day post admission,
asymptomatic, with cardiac biomarkers within normal
values. Fifteen days after discharge, the serum tryptase
level was determined, and was normal: 3.59 ng/LL (RR
2-10) on the other hand, total IgE level was increased
(738 ng/mL; RR 20-450) and also specific IgE levels
against hymenoptera were increased: Apis mellifera
0.84 Ul/mL, Polistes species 0.96 Ul/mL, Vespa crabro
1.22 U/mL, and Vespula spp. 10.5 U/mL (RR <O0.5).
Analogous positive results were obtained from skin testing.
Indeed, for Apis mellifera: intradermal testing (I.D.) 1 pg/
mL = 3+; skin prick test (SPT) 100 pg/mL = 1+. For
Polistes species: SPT 100 pg/mL = 14. For Vespula
species: I.D. 0.1 pg/mL = 3+; SPT 100 pg/mL = 24-.
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Fig. 1 a Electrocardiogram at the admission showing sinus rhythm, left axis deviation, incomplete right bundle branch block, and no alterations
indicating ischemia. b *™Tc-MIBI stress-rest myocardial perfusion scintigraphy, negative for perfusion defects

Table 1 Time—concentration curve of cardiac biomarkers

14/07/2010  15/07/2010 16/07/2010 17/07/2010 18/07/2010 19/07/2010 20/07/2010 21/07/2010

Troponin I (RR 0-0.06 ng/mL) 1.53 1.51 1.04 0.71 0.45 0.24 0.10 0.03
CK-MB fraction (RR <6 ng/mL) 23.2 21.0
Myoglobin (RR <90 ng/mL) 229.5 97.7

RR reference range

Twenty-six days after discharge the patient underwent a  can be attributed to several allergens and conditions, like
99MT¢c-MIBI stress-rest myocardial perfusion scintigraphy ~ hymenoptera and viper venoms, food allergens, tetanus
(Fig. 1b), interrupted after 12 min because of muscular toxoid, intravenous contrast dye, dextran, oral and paren-
exhaustion; the patient reached 83% of the age-predicted  teral drugs, topical antiseptics and chronic urticaria (CU)
maximal heart rate, the left ventricular ejection fraction [1].
was 59%, without perfusion defects or electrocardiographic The pathogenesis of Kounis syndrome is related to
signs of ischemia. degranulation of mast cells, that originate from CD34%

Kounis syndrome is defined as the concurrence of acute  progenitor cells, and that circulate in the blood as
coronary syndrome with an allergic reaction. The etiology =~ precursors. Mast cells play an essential role in many
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pathophysiological processes such as allergic reactions,
immunity, and autoimmune diseases [1]. Antigens like
multivalent cross-linking surface-bound IgE molecules or
anaphylatoxins (C3a and C5a) can activate the mast cells,
and may lead to degranulation and release, locally and in
the peripheral circulation, of inflammatory mediators.
Some of them are preformed, like histamine, tryptase, and
chymase, others are newly generated, like thromboxanes,
prostaglandins, leukotrienes, and platelet activating factor
[1]. These molecules cause tissue edema, bronchospasm,
mucus secretion, inflammation, and vasoconstriction in the
coronary arteries. Mast cells have been demonstrated to be
resident in the mammalian heart in a significant number,
and their degranulation is higher at the site of atheromata
rupture. Moreover, histamine has the property to activate
the endothelium, causing coronary artery spasm and plaque
rupture, and to activate platelets, triggering thrombosis [1].

Some of the proteases released from the mast cells
(tryptase and chymase) can activate metalloproteinases
(MMPs), a group of enzymes involved in the remodeling of
the extracellular matrix, regulation of platelet activation,
vascular reactivity, with the development of peripheral
artery disease. The MMPs can degrade by proteolysis the
connective tissue that covers the atheromatous plaque
leading to erosion and rupture [2].

According to a recent new classification of the Kounis
syndrome [3], three variants have been described. Type I
variant of this syndrome consists of patients with normal
coronary arteries without predisposing factors for coronary
artery disease, in whom the acute release of inflammatory
mediators can induce either coronary artery spasm without
increase of cardiac enzymes and troponins, or coronary
artery spasm progressing to acute myocardial infarction
with raised cardiac enzymes and troponins. Type II variant
includes patients with culprit but quiescent pre-existing
atheromatous disease in whom the acute release of
inflammatory mediators can induce either coronary artery
spasm with normal cardiac enzymes and troponins, or
plaque erosion or rupture manifesting as acute myocardial
infarction. Type III variant includes patients with coronary
artery thrombosis (including stent thrombosis) in whom
thrombus specimens stained with hematoxylin-eosin and
Giemsa show eosinophils and mast cells, respectively.

Recent findings demonstrate that CU is related to acti-
vation of coagulation, via the production and release of
thrombin that can trigger mast cell degranulation. Some of
the effects of thrombin are probably histamine mediated,
and CU patients, during exacerbations of the disease, have
increased thrombin generation and fibrinolysis [4].

This patient has been diagnosed as an atypical case of
type I variant of Kounis syndrome, because there was an
increase of cardiac biomarkers of injury, sustained for
8 days, after an allergic reaction to a wasp sting. The

hymenoptera venom has been considered the cause of the
allergic reaction because of the short time elapsed between
the sting and the beginning of the symptoms. No other
contacts with other allergens have been described by the
patient. Concerning the lack of chest pain and electrocar-
diographic signs of ischemia, first, there are cases reporting
the onset of chest pain and electrocardiographic alterations
several hours after the start of the allergic symptoms [5],
second, the patient started having symptoms a few minutes
after the sting, but he come to the ED only after 3 h.
Moreover, during the allergic reaction, in the absence of
chest pain, the electrocardiogram can be normal [5]. The
lack of chest pain at the time of examination was probably
due to the early examination and antiallergic therapy.
Aspirin and heparin were used because at the time of
administration, the patient was hemodynamically stable,
but the risk of aggravation of the myocardial injury was
high. After treatment, the patient was monitored for several
hours in the ED.

The clue for determining a possible myocardial injury
came from the knowledge of this condition described in the
literature. This was the first case of Kounis syndrome
recognized in our Department of Emergency Medicine.
Unfortunately, it has not been possible for our laboratory to
determine serum histamine and tryptase upon admission.

In the future, a more precise knowledge of the Kounis
syndrome and its actually underestimated prevalence,
could be of great help not only for the finding of recent
exposure to an allergic insult in patients admitted for chest
pain and electrocardiographic ischemic alterations, but also
to discover asymptomatic myocardial injury during an
allergic reaction.
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