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Abstract
Kounis syndrome seems to be not a rare disease but a 
rarely diagnosed disorder. Multiple causes can join forc-
es and trigger the development of this syndrome. We 
report the first case of Kounis syndrome manifesting as 
myocardial infarction with cardiovascular collapse that 
occurred in the dialysis room following an allergic reac-
tion. The dialysis apparatus material of polyurethane, 
polyamide, polycarbonate, silicon rubber and polypro-
pylene were incriminated causes. Physicians should be 
aware of the causality and existence of this disorder in 
order to achieve early and correct diagnosis and apply 
the appropriate therapeutic measures.
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Core tip: This is the first report of Kounis syndrome oc-
curring in the dialysis room in a patient using a new 
dialysis machine. The apparatus components acting as 
allergens are incriminated since subsequent hemodi-
alysis sessions with the apparatus used before the ana-
phylactic reaction were without any sequelae. Materials 
such as polyurethane, polyamide, polycarbonate, silicon 
rubber and polypropylene acting as allergens might 
prove risky in sensitive patients during hemodialysis. 
Atopic patients should be always interrogated about 
allergies and patch testing concerning the apparatus 
components should be performed in such patients.
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INTRODUCTION
Kounis syndrome is hypersensitivity-associated acute 
coronary syndrome manifesting as acute myocardial in-
farction, coronary spasm or even stent thrombosis[1]. It 
is caused by numerous drugs, materials, metals, environ-
mental exposures and conditions associated with mast 
cell activation. During mast cell activation the released 
mediators can induce either coronary artery spasm which 
can progress to acute myocardial infarction or atheroma-
tous plaque erosion or rupture culminating to coronary 
thrombosis. Kounis syndrome is ubiquitous disease af-
fecting patients of  any age, from 2-year-old to octagenar-
ians, involving numerous and continuously increasing 
causes, with broadening clinical manifestations[2,3]. The 
following report concerns of  a patient who developed 
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this syndrome during hemodialysis. To our knowledge 
this is the first case of  Kounis syndrome occurring in the 
dialysis room.

CASE REPORT
A 75-year-old diabetic, hypertensive man having history 
of  coronary artery disease with acute myocardial infarc-
tion 12 years ago and stent implantation in the left ante-
rior descending coronary artery and undergoing hemo-
dialysis thrice a week for the last 3 years due to diabetic 
chronic kidney disease, was transferred to the emergency 
department after an episode of  loss of  consciousness ac-
companied by chest discomfort during dialysis.

He was asymptomatic until he had been connected to 
the hemodialysis machine in the renal unit for his routine 
dialysis session. The staff  of  the unit confirmed changing 
of  the hemodialysis apparatus before the current session 
with an older brand due to unavailability of  the previ-
ously used machine. The new apparatus consisted of  
polyamix membrane, potting material made from poly-
urethane, housing caps made from polycarbonate, pro-
tective plugs made from polypropylene and o-ring made 
from silicon. Five minutes following the connection with 
the new dialysis apparatus the patient developed an ery-
thematous rash that covered his trunk and complained 
of  feeling “burning” in his face, chest pain, dyspnea, 
palpitations and suddenly lost consciousness. Α severe 
anaphylactic reaction associated with Kounis syndrome 

probably due to the new dialyzer- was suspected and im-
mediate cardiopulmonary resuscitation was started with 
chest compressions, antihistamines, hydrocortisone intra-
venously and adrenaline intramuscular doses of  0.2-0.5 
mg (1:1000). His blood pressure was 60/40 mmHg and 
the electrocardiogram revealed complete heart block with 
cardiac rate of  40 beats per minute and 5-7mm ST eleva-
tion in leads Ⅱ and Ⅲ, AVF. Within 3 min the patient 
was alerted but confused. His blood pressure was raised 
to 85/60 mmHg, electrocardiogram revealed atrial fibril-
lation with rapid ventricular response 135 beat per minute 
and ST elevation 1-2 mm in leads Ⅱ, Ⅲ and aVF and ST 
depression 1 mm in leads Ⅰ, aVL, V1-V3 (Figure 1). He 
was then transferred to our coronary care unit for further 
treatment and evaluation.

Upon arrival to the unit the patient was alert, com-
plaining of  mild retrosternal chest pain and Killip class Ⅱ 
dyspnea. His blood pressure was 90/50 mmHg, the heart 
rate was 120 bpm regular and his temperature was 36.0 
C. The oxygen saturation, while breathing in the room air 
was 93%, the electrocardiogram revealed sinus tachycar-
dia with 122 bpm and minimal 0.5-1 mm ST elevation in 
leads Ⅱ, Ⅲ and aVF and 1mm horizontal-downsloping 
ST depression in leads Ⅰ, aVL, V1-V6.

Treatment started with 300 mg clopidogrel and 
4000IU of  low molecular weight heparin. He was not as-
pirin naïve because of  his previous myocardial infarction, 
so no oral loading dose of  aspirin was administered. Peak 
high sensitivity troponin Ⅰ levels were 0.350 ng/mL, eo-
sinophils 8%, IgEs were elevated to 170 IU/mL (normal 
levels < 110 IU/mL) but specific IgEs for the dialysis 
apparatus were not detected. Transthoracic echocar-
diographic study showed hypokinesis of  basal and mid 
portions of  the infero-posterior wall of  the left ventricle 
with an estimated ejection fraction of  50%. Skin prick 
tests were not performed on ethical grounds.

The patient remained hemodynamically and electri-
cally stable, asymptomatic and afebrile. Coronary angi-
ography revealed severe stenosis of  the left main artery 
and 70% stenosis of  the first segment of  right coronary 
artery and patent previous stent (Figure 2). The patient 
underwent successful coronary artery bypass surgery. 
Subsequent hemodialysis sessions with the apparatus 
used before the anaphylactic reaction were re-started and 
were without any sequelae. 
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Figure 1  Electrocardiogram showing complete heart block and ST 
elevation in the inferior leads during anaphylaxis followed by rapid 
atrial fibrillation during antihistamine and adrenaline administra-
tion.

Figure 2  Coronary arteriogram revealing severe left main disease.



DISCUSSION
The described patient developed severe anaphylaxis asso-
ciated with myocardial infarction and cardiovascular col-
lapse in the hemodialysis room soon after changing the 
dialysis apparatus. He was found to have increased IgEs 
and eosinophil count suggesting hypersensitivity reaction 
and was diagnosed as type Ⅱ variant of  Kounis syndrome. 
All 4 components of  the used apparatus namely polyamix 
membrane, potting material made from polyurethane, 
housing caps made from polycarbonate, protective plugs 
made from polypropylene and o-ring made from silicon 
rubber have been incriminated to induce hypersensitivity 
reactions. Polyamix membrane is made from a polymer 
blend of  polyarylethersulfone, polyvinylpyrrolidone and 
polyamide all of  which are sensitizers[4]. Polyurethane 
chemicals are produced by the reaction of  isocyanates 
and they may cause allergic contact dermatitis or precipi-
tate asthma attacks[5]. Polycarbonate can induced allergic 
reactions especially in dental procedures[6]. Polypropylene 
is able to induce irritant contact dermatitis[7] and silicon 
rubber has induced hypersensitivity reactions known as 
“latex-fruit syndrome”[8]. These materials have been in-
criminated to induce hypersensitivity reactions by activat-
ing high and low affinity IgE receptors known as FCγR
Ⅰ, FCγRⅡ, FCεRⅠ and FCεRⅡ receptors situated on 
both mast cell and platelet surface[9].

Therefore the described patient was exposed to 5 
antigens. Indeed, clinical studies indicate that sensitive 
patients simultaneously exposed to several allergens can 
have more symptoms than mono-sensitized individu-
als[10]. This could be an explanation for the patient’s 
immediate cardiovascular collapse. On the other hand, 
immunoglobulin E (IgE) antibodies with different speci-
ficities can have additive effects and small, even sub-
threshold numbers of  them can join forces and trigger 
the cells to release their mediators. This can occur when 
the patient is simultaneously exposed to the correspond-
ing antigens[11]. The initiation of  allergic inflammation 
takes place when allergens cross-bridge their correspond-
ing, receptor bound, IgE antibodies on the mast cell or 
basophil cell surface. These cells degranulate and release 
their mediators when the critical number of  bridged IgE 
antibodies reaches the order of  2000 out of  maximal 
number of  some 500000-1000000 IgE antibodies on the 
cell surface[12]. A total of  approximately 1000 bridges are 
necessary to induced mast cell degranulation. 

Kounis syndrome seems to be not a rare disease but a 
rarely diagnosed disorder.  Multiple and combined causes 
can trigger the development of  this syndrome. Physicians 
should be aware of  its pathophysiology and existence in 
order to apply predictive, preventive, diagnostic and ap-
propriate therapeutic measures.

COMMENTS
Case characteristics
A 75-year-old diabetic, hypertensive man suffering from coronary artery disease 
and renal failure developed anaphylactic cardiac collapse soon after been con-

nected with the dialysis apparatus.
Clinical diagnosis
The appearance of erythematous rash that covered his trunk together with feel-
ing “burning” in his face, chest pain, dyspnea, palpitations, sudden loss of con-
sciousness, electrocardiophic changes, increased cardiac enzymes, increased 
eosinophils and IgEs were suggestive of type Ⅱ variant of hypersensitivity-
associated Kounis syndrome.
Differential diagnosis
The differential diagnosis included anaphylactic shock and acute myocardial 
infarction but their combination is classical with Kounis acute associated with 
hypersensitity coronary syndrome.
Laboratory diagnosis
Serial electrocardiographic changes of complete heart block, atrial fibrillation, 
ST segment elevation, increased cardiac enzymes and troponin Ⅰ, increased 
eosinophils, increased IgEs and hypokinetic  basal and mid portions of the 
infero-posterior wall of the left ventricle were observed. 
Imaging diagnosis
Coronary angiography revealed severe stenosis of the left main artery and 70% 
stenosis of the first segment of right coronary artery but patent previous stent 
that had been implanted in the left anterior descending artery 12 years previ-
ously.
Pathological diagnosis
Neither pathological examination nor skin biopsy for the erythematous rash  
was thought necessary to be performed.
Treatment
The patient was treated initially with chest compressions, antihistamines, 
hydrocortisone intravenously and adrenaline intramuscular doses followed by 
clopidogrel and of low molecular weight heparin and finally underwent success-
ful coronary artery bypass surgery. Subsequent hemodialysis sessions with 
the apparatus used before the anaphylactic reaction were re-started and were 
without any sequelae.
Related reports
No related reports are available and this case of Kounis syndrome is the first in 
the world literature.
Term explanation
This case of Kounis type II variant syndrome is characterized as unique.
Experience and lessons
Kounis syndrome is not a rare disease but a rarely diagnosed disorder caused 
by multiple and combined causes. Therefore physicians should be aware of its 
pathophysiology and existence in order to apply predictive, preventive, diagnos-
tic and appropriate therapeutic measures.  
Peer review
This is a very interesting report of the case of Kounis syndrome occuring in the 
dialysis room.
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