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CASE REPORT

Kounis syndrome: a paradoxal non-ST - elevation myocardial
infarction case observed after triamcinolone treatment

Kounis sendromu: Triamsinolon tedavisi sonrasi gézlenen
paradoksal bir ST-ylikselmesiz miyokart enfarktiisii olgusu
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Summary-Kounis syndrome is defined as the clinical devel-
opment of acute coronary syndrome caused by the activa-
tion of inflammatory cells due to an allergy, hypersensitivity,
anaphylaxis, or anaphylactic reaction. Corticosteroids that
are used in the treatment of many inflammatory conditions
may paradoxically cause allergic reactions and even ana-
phylaxis. This article is a description of the case of a 52-year-
old female patient who had a non-ST elevation myocardial
infarction after the administration of triamcinolone that was
relieved with antihistaminic treatment. The patient had been
diagnosed with dermatitis at another medical center and in-
jected with 40 mg/mL (intramuscular [IM]) of triamcinolone
acetonide and developed chest pain 15 minutes after the first
dose. Despite a normal physical examination and echocar-
diogram, laboratory tests revealed troponin positivity and an
inferolateral ST depression was present on an electrocardio-
gram (ECG). The ECG findings and clinical symptoms re-
solved completely after conservative anti-ischemic treatment
and antihistaminic therapy (pheniramine maleate 45.5 mg/2
mL, Avil ampoule, IV; Sanofi-Aventis, Paris, France) and
coronary angiography evaluation of the arteries was normal.
The heart, and in particular the coronary arteries, are among
the organs that are most damaged during hypersensitivity
reactions and anaphylaxis. Although Kounis syndrome is not
a rare condition, few cases have been reported in clinical
practice. The failure to recognize Kounis syndrome due to
inadequately defined cases may lead to unwanted medical
results. Kounis syndrome should be kept in mind in order to
make a rapid and accurate diagnosis.

ﬁ s is known in cases of hypersensitivity includ-
ing allergy or anaphylaxis/anaphylactic reac-
tion, acute cardiovascular events related to activation

Ozet- Kounis sendromu allerji, asiri duyarlilik, anaflaksi
veya anaflaktik reaksiyonlar gibi durumlarda enflamatuvar
hicrelerin aktivasyonu sonucu akut koroner sendrom tab-
losunun gérilmesi olarak tanimlanir. Birgcok enflamatuvar
durumun tedavisinde kullanilan kortikosteroidler paradoksal
olarak allerjik reaksiyonlara hatta anaflaksiye sebep olabi-
lirler. Bu yazida triamsinolon kullanimi sonrasi ST yuksel-
mesiz miyokart enfarktiisi meydana gelen ve antihistami-
nik tedavi ile duzelen 52 yasinda bir kadin hasta sunuldu.
Baska bir merkezde dermatit tanisiyla, triamsinolon aseto-
nid 40 mg/ml (im) enjekte edilen ve tedavinin ilk dozundan
yaklasik 15 dakika sonra g6gus agrisi baslayan hastanin
fizik muayanesi ve transtorasik ekokardiyografisi (EKO)
normal olmasina karsin laboratuvar incelemelerinde tropo-
nin pozitifligi ve EKG’sinde (elektrokardiyografi) inferolateral
derivasyonlarda ST ¢dkmesi mevcuttu. Konservatif amagli
antiiskemik tedavi baslanip antihistaminik (45.5 mg/2 mL
.V, feniramin maleat -Avil amp-) tedavi uygulandiktan sonra
EKG bulgulari ve klinigi tamamen diizelen olguya yapilan
koroner anjiyografide koroner arterler normal olarak deger-
lendirildi. Kalp - 6zellikle koroner arterler- asiri duyarlilik
reaksiyonlari ve anaflakside en fazla hasar géren organ-
lardan biridir. Bu nedenle Kounis sendromu nadir gorulen
bir durum degildir; ancak klinik pratikie olduk¢a az sayida
gozlendigi bildiriimektedir. Dogru tanimlanamayan olgular
nedeni ile Kounis sendromunun atlaniimasi, istenmeyen
tibbi sonuglara yol agabilir. Hizli ve dogru teghis i¢in Kounis
sendromu akilda tutulmalhdir.

of mast cells may be experienced. In the year 1991,
Kounis and Zarvas!'"! published a case with chest pain
developed after an allergic reaction with the concept
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of “allergic angina., and in the
year 1995, Constantinides re-
ported that even allergic reac-
tions may induce plaque rup-
ture, and myocardial infarction
(MI).” In the year 1998, Braunwald™® continued this
debate further, and pointed out that histamine, and
leukotriene discharge observed during allergic reac-
tions may effect vascular smooth muscles of coronary
arteries.

Abbreviations:

CAG Coronary angiography
ECG Electrocardiography
ECHO Echocardiography
MI Myocardial infarction

Three types of the disease are known. Type 1
refers to occurrence of coronary spasms following
allergic reactions in patients without cardiac risk fac-
tors (if it does not last longer, cardiac enzyme, and
troponin levels may be within normal limits). In Type
2, allergic reaction developing on the background of
the preexisting atheromatous plaque erodes or rup-
tures the plaque leading to acute myocardial infarc-
tion. Type 3 is defined as stent thrombosis infiltrated
by eosinophils or mast cells.*’! Corticosteroids, and
anthistaminics resolve the vasospasm, and a clinical
response can be obtained.

In this article a case of Kounis syndrome (non-ST-
elevation MI) developed after use of a corticosteroid
namely triamcinolone was presented.

CASE REPORT

A 52-year-old female patient who consulted emer-
gency clinic of another hospital because of angina
was referred to cardiology clinic of our hospital with
the diagnosis of non-ST -elevation MI. The patient
whose family history was unremarkable consulted
a dermatology clinic with rashes, and itching of her
scalp. As a result of evaluation by a dermatologist, she
was prescribed 40 mg/ml IM doses of triamcinolone
acetonide (Kenacort-A Retard IM ampule). Nearly 15
minutes after the first dose of the treatment she con-
sulted emergency clinic with complaint of severe ret-
rosternal chest pain, and she was referred to our hos-
pital upon detection of prominent ST depression on
her electrocardiogram (ECG) at DII, DIII, aVF, and
V3-V6 leads. Severity of her pain decreased greatly
on her first evaluation in the emergency service, how-
ever variations on her EKG still persisted (Fig. 1).

Laboratory values of the patient with normal phys-
ical examination, and echocardiographic findings
apart from troponin positivity (Tnl: 0.98 ng/mL).
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Figure 1. The first electrocardiogram of the patient ob-
tained at her admission

Since pain of the patient started following intramus-
cular treatment with triamcinolone, we suspected of
allergic vasospasm, so one ampoule of IV antihis-
taminic (pheniramine maleate 45. 5 mg/2 mL, Avil
amp) was injected. Though pain of the patient was
completely resolved, and her ECG findings of the pa-
tient normalized, anti-ischemic treatment was started,
and she was brought in coronary angiography labora-
tory (CAG) On CAG, coronary arteries were normal
(Figs. 2 and 3). Despite inability to perform necessary
diagnostic laboratory tests to establish Kounis syn-
drome including serum histamine, tryptase, specific
IgE antibodies, complement proteins (C4, and C1 —
esterase inhibitors) at weekends, and the patient did
not give her informed consent for allergy stimulation
test, in consideration of patient’s history, ECG, and
CAG findings, and her favourable response to anti-
histaminic treatment diagnosis of Kounis syndrome
was agreed upon. The patient was followed up with-
out any complication for two days, and started on 100
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Figure 2. The second electrocardiogram obtained after IV
antihistaminic treatment.

mg oral acetylsalicylic acid. She was discharged with
recommendations to consult allergy department so as
to investigate other sources of her allergy.

DISCUSSION

Cardiovascular symptoms associated with allergy, hy-
persensitivity, anaphylaxis or anaphylactic reactions
have been cited in the English, German, and Austrian
medical literature for 70 years."! The first case report
from our country was submitted by Biteker et al.'® in
the year 2009. The first case report of urticaria-related
MI was about a 49-year-old male patient who had
been receiving daily doses of 300,000 U penicilline
treatment. This patient had been treated successfully

with dicumarol, papaverine, morphine, and diphenhy-
dramine.””” However detailed description of allergic
angina syndrome which presents with microvascular
angina or endothelial dysfunction was not made till
the year 1991."

Kounis syndrome is defined as acute coronary
syndrome seen as an activation of mast cells, and
other inflammatory cells in conditions of allergy, hy-
persensitivity, anaphylaxis or anaphylactic reactions.
Bl Neutral proteases which also include tryptase,
and chymase, arachidonic acid products, histamine,
platelet-activating factor, and a series of inflamma-
tory mediators as various chemokines, and cytokines
secreted during activation process lead to the de-
velopment of Kounis syndrome via inducing coro-
nary vasospasm or occlusion. Platelets together with
FceRI, and FCeRII receptors accompany in this cas-
cade of events.®! Exposure to environmental factors,
use of many drugs including angiotensin-converting
enzyme inhibitors, antibiotics, analgesics, anesthetic
agents, contrast agents, and coronary stents, and also
bee stings, and insect bites, some food products, vac-
cines, coronary allograft vasculopathy, Takotsubo
cardiomyopathy (broken heart syndrome) seem to be
related to Kounis syndrome.*# It has been reported
that the film artist Christopher Reeve who was famous
as a movie character “superman” died following an
injection of amoxycillin used as antibiotherapy, and
renown pop star Michael Jackson also lost his life due
to recurrent injections of propofol, an anestetic agent
with known antigenic characteristics because of Kou-
nis syndrome.*

Kounis syndrome is not a rarely seen entity, how-
ever only small number of cases have been reported
in the literature, and clinical practice which may be

Figure 3. (A-D) Coronary angiograms of the patient.
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related to inaccurate diagnoses or undiagnosed cases.
In a study performed in a tertiary hospital in Turkey,
Kounis syndrome was reported in 8 (0.2%) out of
3876 patients who had undergone coronary angio-
graphic examinations because of acute coronary syn-
drome.?!

Kounis NG, firstly in the year 2006, attracted atten-
tion to potential link between components of coronary
stent and hypersensitivity reaction in cases of drug-
eluting coronary stent thrombosis. The first pediatric
case of allergic MI was reported in the year 2009, and
finally in the year 2015, Lippi et al.'* observed higher
levels of Tnl which are specific to myocardial injury
in patients who consulted emergency service because
of anaphylaxis, angioedema or urticaria-angioedema
when compared with healthy controls.""!") These
findings indicate that heart, and especially coronary
arteries are the first target anatomical structures in
cases with hyperintensitivity reactions, and anaphy-
laxis.

The basic etiology of clinical manifestations ob-
served in Kounis syndrome is coronary artery va-
sospasm. Activation of plaques, and systemic hy-
potension may contribute to the occurrence of this
clinical entity. Hypotension may lead to global car-
diac ischemia rather than local MI. Clinically, con-
comitancy of anaphylaxis, tachycardia, decreased
coronary perfusion pressure, and occasionally se-
vere hypoxia may cause acute ischemic injury.!"*! MI
is observed during the process of allergic reaction,
and it is rarely reported in the absence of systemic
hypotension."¥ Corticosteroids which are used in the
treatment of many inflammatory conditions or even
anaphylaxis may paradoxically lead to allergic reac-
tions or even anaphylaxis. Owecki et al.!”! indicated
that corticosteroids might induce acute coronary syn-
drome based on their observation of this syndrome in
a female patient who had been given high doses of
corticosteroids (1 g/d i.v.) with the indication of ac-
tive Graves ophthalmopathy. In this case severe hy-
pertension had induced development of MI on the 5.
day of treatment. Rapid parenteral administration of
corticosteroids for the treatment of anaphylactic re-
actions may occasionally lead to cardiovascular col-
lapse especially in patients with drug allergy Some
authors assert that acute episodes may be evoked by
corticosteroids secondary to increased concentrations
of epinephrine in blood, and increased sensitivity of

cardiomyocytes against cathecolamines.!"® However
in our case, cardiovascular collapse was not detected.
Besides the patient was not tachycardic, hypotensive
or hypertensive. Therefore acute coronary syndromes
caused by these conditions were excluded.

As previously reported a young patient with nor-
mal coronary arteries who had been stinged by a wasp,
and consulted with the manifestations of anaphylaxis
experienced acute MI (Kounis syndrome) after ther-
apeutic dose of prednisolone.*’ However up to now,
a case of Kounis syndrome caused by triamcinolone
injection has not been published. Ours is the first case
report in the literature about triamcinolone as a culprit
agent inducing development of Kounis syndrome.

Our patient consulted dermatology clinic because
of rashes, and itching involving her scalp skin. Der-
matologist made the diagnosis of dermatitis, and
prescribed IM triamcinolone acetonide 40 mg/mL
(Kenacort-A Retard IM ampule). Nearly 15 minutes
after the first dose of the treatment, she suffered from
attacks of typical angina, and the first 2 distinct ECG
s of this patient were consistent with acute coronary
syndrome (Figs. 1 and 2). She was not tachycardic,
hypotensive or hypertensive.

In patients with suggestive diagnosis of Kounis
syndrome in addition to appropriate management of
acute coronary syndrome, determination of serum
histamine, tryptase, specific IgE antibodies, comple-
ment protein levels (C4 ve Cl-esterase inhibitors),
and investigation for eosinophilia aid in diagnosis.
High levels of serum histamine, and tryptase levels
indicate an allergic reaction, and support the diag-
nosis. However shorter half —lives of histamine, and
tryptase (10, and 90 minutes, respectively) adversely
affect the diagnostic value of these tests. Therefore,
normal tryptase levels do not exclude the diagnosis.
U7 Tn our case, analysis for histamine, and tryptase
levels could not be made because of delayed admis-
son at weekend, and among tests performed under
emergency conditions only Tnl levels were increased,
while levels of white blood cells, and their subtypes
were within normal limits. Following intramuscular
injection of triamcinolone acetonide (40 mg/mL),
symptoms of acute coronary syndrome were observed
in the patient with increased Tnl values who was
brought into catheterization laboratory for coronary
angiographic examination which revealed presence
of normal coronary arteries. Despite lack of allergic
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signs, and symptoms (rashes, pruritus etc.) or findings
suggestive of anaphylaxis (cardiovascular collapse,
tachycardia, hypotension etc), and inability to analyze
serum histamine, tryptase, specific IgE antibodies,
complement proteins (C4 and C1-esterase inhibitors),
resolution of her pain, and abnormal ECG findings of
the patient with antihistaminic treatment suggested
the presence of Kounis syndrome (Fig. 3).

In conclusion, Kounis sendrom is a clinical en-
tity with widespread etiological spectrum which may
effect both male, and female population of different
ages, ethnicities, coming from every geographic re-
gion. Accurate diagnosis, and appropriate treatment
in cases involving heart, and coronary arteries which
mostly affected by allergic reactions or similar ana-
phylactic reactions carry vital importance. Within this
context, detailed, and accurate anamnesis obtained
before physical examination should be taken as seri-
ously as diagnosis, and treatment. However, it should
not be forgotten that even if the anamnesis does not
reveal any evidence of responsiveness to corticos-
teroids, therapeutic use of corticosteroids in such
cases may cause Kounis syndrome. Therefore extreme
care should be exerted during its use, and the patients
should be carefully followed up from their hospital-
ization up to the completion of their treatment.
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