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A sixty-four year old man with a past history of hypercholesterolemia, asthma, food allergy, epilepsy and
myocardial infarction was admitted to the emergency department because of a generalized erythema,
nausea, vomiting, and chest pain after taking an oral dose of amoxicillin. Electrocardiography showed ST
segment elevation in anterior leads. After coronary angiography, type 2 variant of Kounis syndrome was
diagnosed. We present the first case of oral amoxicillin induced Kounis syndrome in an asthmatic patient
with severe anaphylactic shock. The present report also shows that atopic people expressing an amplified
mast cell degranulation may have more serious hemodynamic decompensation during hypersensitivity
reactions. Case selective mast cell surface membrane stabilization should be considered a potential
therapeutic strategy for people with food induced allergy, for atopic patients and for patients who have

already experienced a first Kounis syndrome.

© 2010 Published by Elsevier Ireland Ltd.

1. Introduction

Despite the fact that they are not that frequently reported, signs
and symptoms of coronary artery involvement during allergic
reactions have been noticed by the patients. A special type of
vasospastic myocardial ischemia or infarction, which is called Kounis
syndrome, is increasingly being encountered in clinical practice.

The main pathophysiological mechanism is vasospasm of epicar-
dial coronary arteries due to increased inflammatory mediators that
are released during a hypersensitivity reaction. Possible triggers
include drugs, animal or insect bites, and even drug-eluting stents or
endovascular devices.

Anaphylactic or anaphylactoid reactions can make a clinical
situation even more serious. We present first case of oral amoxicillin
induced Kounis syndrome in an asthmatic patient with anaphylactic
shock.

2. Case report

A sixty-four year old man with a past history of hypercholester-
olemia, asthma, food allergy, epilepsy and myocardial infarction was
admitted to the emergency department because of a generalized
erythema, nausea, vomiting and chest pain after taking an oral dose of
amoxicillin.
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Five years prior to this admission, he suffered an acute myocardial
infarction treated with two drug-eluting stents in the left anterior
descending (LAD) artery. The rest of coronary arteries had no
significant lesions and left ventricle ejection fraction was preserved
at discharge. He was under treatment with aspirin, a statin and
fenitoine, free from angina and with a I/IV NYHA functional class.

The afternoon prior to admission, he sought care from his primary
doctor complaining of shortness of breath. He was treated with
bronchodilators and amoxicillin. After taking amoxicillin at home, the
patient immediately started with severe dyspnea, rash and general-
ized urticaria. He arrived to the emergency department of our
hospital, where he was diagnosed with anaphylactic shock. He also
complained of oppressive chest pain, radiating to the left arm, nausea
and vomiting, similar to his prior infarction. Electrocardiogram
showed peaked T waves and ST segment elevation in leads V2-V5,
[ & aVL and ST depression with negative T waves in leads Il & aVF
(Fig. 1). He was admitted to the Coronary Care Unit. He had no fever,
his arterial blood pressure was 115/75, and he was tachypneic, with
generalized hypoventilation and expiratory wheezing.

Chest pain resolved after administration of nitroglycerin and
chlorpheniramine and EKG changes normalized, so we did not
perform an urgent coronary angiography. Instead, a catheterization
was performed after 7 h, under prophylaxis for iodinated contrast
media reactions with chlorpheniramine, corticoids and ranitidine.
Coronary angiography showed a thrombotic lesion in the origin of the
first left anterior descending (LAD) diagonal branch, distal to the prior
stent, that was permeable and without significant restenosis (Fig. 2).
Two drug-eluting stents were implanted in the first LAD diagonal
branch and in the LAD, with kissing stent technique. The outcome was
excellent. Right coronary and circumflex had no significant lesions.
There was a mild elevation of myocardial necrosis markers (Troponin
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Fig. 1. Electrocardiogram showing peaked T waves and ST segment elevation in leads V2-V5, I & aVL and ST depression with negative T waves in leads IIl & aVF.

T was 4.48 ng/ml and CPK 1640 ng/ml). Echocardiogram at discharge
showed akinesia of apical and mid-septum segments with a preserved
global left ventricle ejection fraction.

He was discharged after three days with the diagnosis of variant 2
of Kounis syndrome. The Allergy department facilitated him a list of
drugs and other allergens to avoid.

3. Discussion

The first report of myocardial infarction during an allergic reaction
(to penicillin) was published in 1950 [1]. Kounis and Zarvas [2]
introduced the concept and nomenclature of the “syndrome of allergic
angina” in 1991, and five years later [3] they described the “syndrome

Fig. 2. A. Coronary angiography showing a thrombotic lesion in the origin of the first left anterior descending (LAD) diagonal branch, distal to the prior stent, that was permeable and without
significant restenosis. B. Excellent outcome after angioplasty with implantation of two drug-eluting stents in the first LAD diagonal branch and in the LAD, with kissing stent technique.
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of allergic myocardial infarction”. Today, Kounis syndrome is a
recognized cause of acute coronary syndrome and cases are being
reported with allergic reactions to various drugs, chemicals, foreign
bodies, environmental exposures or some other conditions that give
rise to inflammatory mediator release [4-7]. Many experts believe
that Kounis syndrome is not an uncommon disease but, rather, an
under-diagnosed disease.

The concurrence of acute coronary syndromes with conditions
associated with mast cell activation, including allergic or hypersensi-
tivity and anaphylactic insults, constitutes the Kounis syndrome. Two
types of Kounis syndrome have been defined. In type 1, myocardial
ischemia or infarction occurs in patients with normal coronary arteries
due to coronary spasm. Our patient was diagnosed with a type 2 variant,
in which myocardial spasm or thrombosis occurs in atherosclerotic
coronary arteries.

Coronary involvement in hypersensivity reactions is probably
secondary to increased circulatory inflammatory mediators mainly
histamine, proteases such as tryptase and chymase or products of
arachidonic acid metabolism [8]. Mast cell degranulation and anaphy-
laxis or anaphylactoid reactions can occur after drug exposure.

In allergic reactions an allergen interacts with and cross-links
surface IgE antibodies on mast cells and basophils. Once the mast cell-
antibody-antigen complex is formed, a complex series of events occurs
that eventually leads to cell degranulation and the release of histamine
(and other chemical mediators) from the mast cell or basophil.

Experimental and clinical evidence indicates that the human heart
can be the site and the primary target of anaphylaxis [9]. It is known
that histamine acts via four different histamine receptors all of which
contribute to the severity of the allergic myocardial damage. Once
released, histamine can react with local or widespread tissues through
histamine receptors. The recruitment of these specific inflammatory
cells at the sites of the allergic response correlates with the severity of
the allergic reaction.

Histamine, acting on H1-receptors, produces pruritis, vasodilata-
tion, hypotension, flushing, headache, tachycardia, and bronchocon-
striction. Histamine also increases vascular permeability and
potentiates pain. A novel action of histamine is the induction of tissue
factor expression and activity. Tissue factor is a key enzyme in the
activation of coagulation. It binds activated factor VII, which in turn
activates factor X, leading to thrombin formation. Elevated tissue
factor antigen and activity have been detected in plasma and in
atherectomy specimens of patients with unstable angina, denoting
that tissue factor is involved in the initiation and propagation of acute
coronary syndromes. This effect of histamine is completely abolished
by H1 receptor antagonists. Our patient experimented relief of his
chest pain after the administration of nitroglycerin and chlorphenir-
amine, which is a histamine H1 antagonist (or more correctly, an
inverse histamine agonist) of the alkylamine class.

It seems likely that atopic individuals are at higher risk of acute
coronary syndromes than normal people. In a population based study,
men with increased levels of IgE had significantly increased incidence of
myocardial infarction, stroke and peripheral arterial disease. In the same
study women had both significantly lower IgE levels and lower rates of
cardiovascular disease. The authors of this study concluded that a causal
role of IgE in the development of cardiovascular disease should not be
excluded [10]. It has been shown that in platelets isolated from atopic

patients, the immunological stimulation with anti-IgE antibodies pro-
duced platelet aggregation and release of histamine. The exposure of
platelets from healthy donors to increasing concentrations of thrombin
produced a progressive aggregation of platelets which was parallel to
the release of histamine. Both effects were significantly enhanced in
platelets isolated from atopic donors [11,12].

It has been stated that in atopic patients, inhibition of mast cell
degranulation could prevent acute thrombotic events. This has already
been achieved experimentally by Nemmar et al. [13]. These investiga-
tors managed to abrogate late thrombotic events by stabilizing mast cell
membrane with sodium cromoglycate and reducing inflammation with
dexamethasone.

Kounis syndrome is increasingly encountered in clinical practice.
Myocardial ischemia or infarction may be more common than
suspected in hypersensitivity, anaphylactic or anaphylactoid reactions
and can explain some unexpected cardiac arrests or mortalities in
these situations [14]. Case selective mast cell surface membrane
protection and stabilization should be considered a potential
therapeutic strategy for patients prone to food induced allergy, for
atopic patients and for patients who have already experienced a first
Kounis syndrome.
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