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Kounis syndrome as a cause of acute coronary syndrome

KyHHMCOB CHHIPOM Ka0 y3pOYHHMK aKyTHOT KOPOHAPHOT CHHAPOMA

SUMMARY

Introduction Kounis syndrome (KS) represents an acute
coronary syndrome (ACS) induced by a hypersensitivity
reaction. First described by Kounis and Zavras in 1991,
KS today represents an infrequently diagnosed clinical
syndrome. Three different KS variants have been
defined: type | vasospastic allergic angina, type Il
allergic myocardial infarction, and type Il stent
thrombosis.

Outlines of cases This study presents three cases of type
Il KS causing anaphylactic ACS. In the first case, a 66-
year-old female presented with dyspnea, dizziness, and
electrocardiography findings suggesting ACS after she
was stung by a bee. In the second case, we present a 64-
year-old female admitted to the Emergency Department
with chest pain after an anaphylactic reaction due to an
iodine contrast injection used for a thoracic computed
tomography scan. In the third case, an 80-year-old female
presented with chest pain, palpitation, and skin rash
shortly after administration of the intravenous anesthetic
Propofol during elective malignant colon tumor surgical
intervention. All patients were treated at the Cardiology
Clinic, University Clinical Center of Serbia.

Conclusion The primary mechanism of KS corresponds
to the release of inflammatory mediators during. a
hypersensitivity reaction triggered by different sources.
Although well known, constant reminders of this cause
of ACS are needed.

Keywords: acute coronary syndrome; hypersensitivity
reaction; anaphylaxis; Kounis syndrome

INTRODUCTION

CAXKETAK

¥YBon Kynucos cunapom (KC) mpencraBiba akyTHH
kopoHapHu cuHapoM (AKC) wu3a3Ban peakuujom
npeoceTspuBocTH. Omnucan no npBu myT 1991. rox. ox
crpane Kynuca u 3aBpaca, nanac KC npencraBiba peTko
JIMjarHOCTUKOBAaH KIMHUYKH CUHApoM. OIMCHE ¢y Tpu
pasmuuure Bapujante KC: Tun |, Basocmacrtuuna
aneprujcka anruHa, tun Il, ameprujcku wuHGapKT
muokapaa u tun 1, pom603a KOpoHAPHOT CTEHTA.
IIpuka3u GoaecHmkd VY HAIIO), CEepHjH MpUKa3a
OonecHrKa, IPUKa3aHa Cy TP PA3NNYNTE ITPE3CHTAIH]C
tuna UM KC koje cy nosene qo aHaduiaaktuukor AKC.
Y mpBoMm mnpukazy, 66-TOIMIIBa KEHa je Jo0uiIa
CHUMIITOME Y BHJY JUCIIHEje, HECBECTHIe H Oona y
rpyauMa, HaKOH yjena maerne, y3
eJICKTpOKapaAnorpadcke MpOMEHe KapaKTePUCTHYHE 3a
AKC. Y qipyrom mpukasy, 64-ToAuIma keHa je 100uaa
00iI0Be y TpynuMa. HaKOH aHapWIAKTHYKE peakiuje
TOKOM | ymotpebe jOAHOr KOHTPACTHOT CpEICTBA Yy
CKJIONY HHUjarHOCTHYKE mpoueaype (KOMIjyTepu3oBaHa
Tomorpaduja rpyaHor koma). Y Tpehem mpukasy, 80-
ToJVIkba >KeHa je no0wia OonoBe y rpyaunMa,
HNANIXATALje W OCHIl 10 KOXH PYKYy W Tpyna HAaKOH
alUIMKalyje HMHTPABEHCKOT aHEeCTeTHKa Iporodoia
TOKOM EJIEKTHBHOT ~XHUPYPIIKOT JIe4eHha MaJluIHe
6osiectu pebenor npeBa. CBe GosiecHHLE Cy JICUCHE Y
KnuHum  3a KapAHONOTH]Y,  YHHUBEP3UTETCKOT
kimHUYKOT neHTpa Cpouje.

3aksbyuak OcHoBa Mexanusma KC jecre ocnoGahame
MeIujaTopa  3amajbeha  TOKOM  XMIIEPCCH3UTHBHE
peakiyje n3a3BaHe pasIMIUTHM y3pouHHIMMa. Maxko je
oBaj cuHapoM npuxBaheH kao y3pounuk AKC,
HEONXOJHO je KOHCTaHTHO mojacehame na Tpeda
MHUCJIUTH H Ha OBaj MEXaHHu3aM HacCTaHKa I/ICXCMI/Ije
MHOKap/a.

Kbyuyne peud: akyTHH KOPOHApHH  CHHIPOM;
XHUIIEPCCH3UTUBHA peakiuja; aHadmiakca;, KyHucos
CHHAPOM

Kounis syndrome (KS) is defined as simultaneously arising acute coronary syndrome
(ACS), myocardial infarction, or stent thrombosis in allergic hypersensitivity, anaphylactic, or
anaphylactoid reaction settings. The first descriptions of allergic reactions associated with
cardiovascular symptoms and signs appeared more than seven decades ago [1]. However,
Kounis and Zavras 1991 first described “allergic myocardial infarction” caused by mast cell
activation following allergic reactions [2]. The lifetime prevalence of allergy and anaphylaxis
is increasing, with an estimated lifetime risk of 0.02-2.0%, with more KS reports in the
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literature. Most data are sparse and based on isolated clinical cases and series, while exact

pathophysiological mechanisms remain unclear [3—7].

Many inflammatory cells are activated during the allergic reaction, releasing their
subsequent preformed mediators in circulation, leading to an inflammatory vicious cycle [8].
The entire arterial system seems vulnerable, and besides the coronary arteries, there have been

reports of mesenteric and cerebral arteries affection [6-8].

Since its first description, three different variants of KS have been defined: type |
vasospastic allergic angina (without coronary disease), type Il allergic myocardial-infarction
(with prior coronary disease), and type 111 stent thrombosis (after percutaneous intervention)
[3]. It was reported in every age group, race, and diverse geographiclocation. The treatment
strategy for this syndrome may be particularly challenging due to simultaneous cardiac

dysfunction and allergic reactions.

We present three cases of anaphylactic ACS treated in the University Clinical Center of
Serbia from 2019 to 2021.

Case No. 1

A 66-year-old female presented to the Emergency Department (ED) after being stung by
a bee while sitting in-her yard. Shortly after the bite, she developed dyspnea, palpitation, and
dizziness..Her medical history includes hypertension, type Il diabetes mellitus, hyperlipidemia,

and sideropenic anemia.

Emergency medical services found her in hemodynamic compromise. She was
administered intravenous Epinephrine, Methylprednisolone, and Chloropyramine, which led to
clinical improvement, and sent to ED for further evaluation. Serum tryptase level 3 hours after

the event was 19.8 ng/mL (normal value < 11 ng/ml).

The initial electrocardiogram (ECG) demonstrated ST - elevations in the aVR, and V1
leads with ST - depression in D1, D2, aVL, aVF, and V4-V6 leads with right bundle branch
block pattern (Figure 1). The patient was admitted to the Coronary Care Unit (CCU), where
she was hemodynamically stable with a slightly lower level of arterial pressure (100/60
mmHg). Her high-sensitive troponin T (hsTn T) was elevated at 289 ng/L (normal value < 14
ng/L). The patient was treated with corticosteroids, antihistamines, and protocol for ACS with
dual antiplatelet therapy, Acetylsalicylic acid 100 mg and Clopidogrel 75 mg, with a beta-

blocking agent (Bisoprolol 2.5 mg). During the first days of treatment, she did not experience
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chest pain or heart failure. Transthoracic echocardiography showed mild aortic stenosis with
hypokinesis of inferobasal septum and inferior wall, altered left ventricular systolic function

(ejection fraction (EF) 45%), and mild ischemic mitral insufficiency.

Coronary angiography showed triple vessel disease with left main stenosis 50-70%,
proximal left anterior descending artery (LAD) stenosis 50-70% and medial LAD stenosis 50-
70%, ostial circumflex artery (Cx) stenosis 50-70%, medial right coronary artery (RCA)
stenosis 50-70% with distal occlusion (Figure 2). After initial cardiology treatment-and
recovery, she was transferred to the Clinic for Cardio surgery, where she underwent myocardial

revascularization.

Case No. 2

A 64-year-old female presented to the ED with chest pain after an anaphylactic reaction
due to an iodine contrast injection used for a thoracic multislice.computed tomography. She
was regularly followed up after breast cancer, treated surgically and with chemotherapy nine
years ago. Her personal history included hypothyroidism. Her medication included
Capecitabine and Acetylsalicylic acid. She was a smoker and had a family history of

cardiovascular disease.

Immediately after the intravenous application of the lopromide contrast injection, she
experienced dizziness, skin rash, and chest pain. The operating radiologist and Emergency
medical services administered Adrenaline, Methylprednisolone, and Chloropyramine without
improving symptoms. She was transferred to ED with ongoing dizziness, generalized urticaria,

chest pain, and hypotension 90/60 mmHg.

An ECG showed sinus rhythm and signs of myocardial injury with a negative T wave in
an anterior and inferior wall with ST-segment elevation of 1 mm in aVF with typical angina
chest pain (Figure 3). Due to clinical deterioration with hypotension and electrical findings of
ACS, she was admitted to the CCU.

Laboratory tests showed the following: serum hs Tn T 381 ng/L (normal value < 14
ng/L); creatine kinase 137 U/L; serum glucose 29 mmol/L and no abnormalities in electrolytes,
renal function, and routine blood tests. At the time of hospitalization, analysis of blood tryptase
was not available. Methylprednisolone, Chloropyramine, and dual antiplatelet treatment
(Acetylsalicylic acid 100 mg, Clopidogrel 75 mg with Enoxaparinum 2x0.6 ml s.c.) were given.
During the next hospital day, our patient’s symptoms gradually improved with the maintenance
of ECG changes.
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Transthoracic echocardiography showed hypokinesis of the medial and apical septum
and anterior wall with reduced left ventricular systolic function (EF 40%) and minor ischemic
mitral insufficiency. Coronary angiography was postponed due to a hypersensitivity reaction
to iodine contrast, withdrawal of symptoms, and stabilization of vital signs. During the further
hospital stay, the patient did not have chest pain nor signs and symptoms of heart failure, with

normalization of troponin level. She was discharged stable after seven days.

After four weeks, at the Allergy and Immunology Clinic, drug provocation tests-with
alternative iodine contrast (loversol) were performed and were negative. The patient was
allowed to use the tested iodine contrast with a corresponding premedication. Following an
allergological examination, elective coronary angiography was scheduled. Due to the COVID-
19 pandemic, an invasive examination was postponed due to the patient's stable status. A year
after the event, selective coronary angiography was scheduled. An angiogram showed a two-
vessel disease with stenosis of proximal LAD 80-90% and medial RCA 70-90%. The
percutaneous coronary intervention of proximal LAD and medial RCA with implantation of

two drug-eluting stents was performed.

Case No. 3

An 80-year-old = female with known hypertension, type Il diabetes mellitus,
hyperlipidemia, and chronic obstructive pulmonary disease presented to ED with chest pain,
palpitation, and skin rash, which developed shortly after administration of intravenous
anesthetic Propofol during the elective surgical intervention of malignant colon tumor. Shortly
after administration “of the drug, the patient was hypotensive (90/60 mmHg). The
anesthesiologist administered her Methylprednisolone and Chloropyramine. The ECG
demonstrated a new left bundle branch pattern (Figure 4). The intervention was canceled, and
the patient was transferred to ED and further to the CCU with normal arterial pressure without
ACS symptoms. Her hs Tn T was elevated at 96 ng/l, and the patient received dual antiplatelet
therapy with low molecular heparin, antihistaminic, and corticosteroids. At the time of
hospitalization, analysis of blood tryptase was not available. On the second day of

hospitalization, her ECG returned to the prior normal recording (Figure 5).

Transthoracic echocardiography showed a standard dimension of the left ventricle
without regional wall motion abnormalities and with borderline systolic function (EF 50%) and
minor mitral insufficiency. The patient had no previous history of allergy reactions.

Furthermore, until this operation, she had no interventions with total anesthesia.
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Coronary angiography was performed. One vessel disease with proximal LAD stenosis
of 50% and medial sub-occlusion of LAD 90-99% was fined. After multidisciplinary team
consultation, she was transferred to the Clinic for Cardio surgery and underwent myocardial
revascularization with the left internal mammary artery on LAD. Previously, allergologic
testing for sensitivity to other anesthetics was made. After a short recovery period, she

underwent a successful operation on a colon tumor.

We confirm that we have read the journal’s position on issues involving ethical
publication and affirm that this work is consistent with those guidelines. Written.consent to
publish all shown material was obtained from patient.

DISCUSSION

KS is induced by the activation of mast cells and platelets, interacting with inflammatory
cells, such as macrophages and T-lymphocytes,. leading to a discharge of inflammatory
mediators, like histamine, platelet-activating factor, arachidonic acid products, and various

cytokines and chemokines during the allergic activation course [8].

Our cases support KS as a recognizable phenomenon by showing three forms of type Il
KS with myocardial infarction after exposition to different allergens. lodine contrast, bee sting,
and intravenous anesthetic lead to the development of allergic myocardial infarction. Our
patients had different ECG changes, all with elevated hs Tn T at the initial presentation.

Furthermore, in-Case 1, the patient had no chest pain or typical skin rash known to be an
allergic reaction following a bee sting. Without knowing of insect bites, KS would not have
been considered. In Case 2, multiple exposures to iodine contrast led to the development of KS
with consequence obstacles in further cardiovascular diagnosis and treatment. Also, in Case 3,
there were only transient ECG changes and a few symptoms.

This unique disease should be thought of when allergic symptoms, electrocardiographic
changes, and elevated cardiac enzymes accompany acute onset chest pain. All patients referred
to ED with chest pain and ST -elevation on ECG should be interrogated for allergic events.

Also, every patient with an allergic reaction in the ED should have an ECG recording.

Dealing with both cardiac and allergic symptoms simultaneously makes treating KS
challenging. Treatment with corticosteroids and antihistamines alleviates symptoms in patients
with type | KS. For hypersensitivity-induced vasospasm, drugs of choice are vasodilators, such

as calcium channel blockers [9]. Along with type 11 and type 111 KS, all standard protocols for
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ACS should be applied [10.11]. In contrast, the use of Morphine and other drugs are known to
have histamine-liberating properties should be avoided due to the potential of aggravating
histamine-induced vasospasm, while Epinephrine use must be done with caution due to its
potentially vasospastic effect on coronary arteries [11].

Mast cells in allergic reactions interact with macrophages and T-lymphocytes. These
cells produce and store secretory granules, released when specific antigens react with. IgE
antibodies attached to them, inducing degranulation (realizing histamine, leukotrienes,
proteases, chymase, and many more mediators) [10]. This process occurs only in around 10%
of atopic individuals. All these pre-formed and newly synthesized inflammatory ‘mediators
released locally and running into systemic circulation can cause either-coronary artery spasm,
which could progress to acute myocardial damage, or coronary plagque erosion or thrombosis,

which establishes the main clinical manifestations of KS [11, 12,13].

KS is doubtlessly a common disease. So far, many case reports support.its presence, but
knowledge about the pathophysiology still needs to be improved. More studies are required to
enhance proper diagnostics and treatment strategies. Correct and prompt treatment is necessary
to improve patient prognosis and outcome. In addition to cardiological evaluation and
treatment, it is essential to conduct an adequate allergological examination to identify potential
disease triggers. We emphasize the importance of ECG in allergic reactions and vice versa,
consideration of allergic episodes in patients with ACS.
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Figure 1. Electrocardiogram at the Emergency Department

o

N
¥

DOTI: https://doi.org/10.2298 /SARH2307060180 Copyright © Serbian Medical Society



Srp Arh Celok Lek 2024 | Online First: February 23, 2024 | DOI: https://doi.org/10.2298/SARH2307060180

10

Figure 2. Coronary angiography: triple vessel disease
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Figure 3. The patient’s initial electrocardiogram show, e%«a in the anterior and
inferior wall with ST depression in aVR Q
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ame as preoperative findings
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