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Abstract

Kounis syndrome is an increasingly recognized clinical entity characterized by the coexistence of acute coronary syndrome
and allergic or hypersensitivity reactions. The syndrome represents the interaction between inflammatory pathways
activated during allergic responses and the coronary circulation, leading to coronary vasospasm, plaque rupture, or coronary
thrombosis. Various mediators released during mast cell activation, including histamine, leukotrienes, tryptase, and
platelet-activating factor, play a central role in the pathophysiology by promoting vasoconstriction, endothelial dysfunction,
platelet activation, and plaque destabilization. Although the condition has been reported in a wide range of clinical settings,
its true incidence remains uncertain because it is frequently underdiagnosed or misinterpreted as either isolated anaphylaxis
or conventional acute coronary syndrome. Kounis syndrome may be triggered by numerous allergens, most commonly
drugs, insect stings, foods, and contrast media. Three clinical variants have been described depending on the underlying
coronary anatomy and mechanism of injury: type | involving coronary vasospasm in patients with normal coronary arteries,
type Il occurring in individuals with preexisting atherosclerotic disease, and type Il associated with coronary stent
thrombosis. Clinical presentation is heterogeneous and may include chest pain, electrocardiographic changes, elevated
cardiac biomarkers, and signs of systemic allergic reactions. Diagnosis relies on the integration of clinical history,
laboratory findings, electrocardiography, and coronary imaging. Management requires simultaneous treatment of the
allergic reaction and the acute coronary event, which can create therapeutic challenges. Identification and avoidance of
triggering allergens are important for preventing recurrence. Increased awareness among clinicians is essential for early
recognition and appropriate management. This review summarizes current knowledge regarding the epidemiology,
pathophysiology, clinical manifestations, diagnostic strategies, and treatment approaches of Kounis syndrome.

Key Words: kounis syndrome; allergic acute coronary syndrome; coronary vasospasm; hypersensitivity reactions; mast
cell activation

Introduction
“allergic acute coronary syndrome,” reflecting the coexistence of

Kounis syndrome is defined as the occurrence of acute coronary
syndrome in the setting of an allergic, hypersensitivity, anaphylactic, or
anaphylactoid reaction. The syndrome represents a complex interaction
between inflammatory pathways activated during allergic reactions and
the coronary circulation. In this condition, the same mediators responsible
for allergic manifestations, such as histamine, tryptase, leukotrienes, and
platelet-activating factors, can induce coronary artery vasospasm,
promote platelet activation, and trigger plaque destabilization, ultimately
leading to myocardial ischemia or infarction (1,2). Because of this
pathophysiological overlap, Kounis syndrome is often described as an

Auctores Publishing — Volume 9(5)-563 www.auctoresonline.org
ISSN:2641-0419

immunologic and cardiovascular processes.

The syndrome was initially described as allergic angina and allergic
myocardial infarction, highlighting the relationship between mast cell
activation and coronary vasomotor abnormalities. Over time,
accumulating clinical observations expanded the concept to include a
broader spectrum of coronary involvement, ranging from transient
vasospasm in angiographically normal coronary arteries to plaque rupture
and coronary thrombosis in patients with underlying atherosclerotic
disease (1,2). This broader conceptualization is important because it
demonstrates that allergic inflammation can influence coronary pathology
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through multiple mechanisms, including endothelial
inflammatory mediator release, and platelet aggregation.

dysfunction,

Although Kounis syndrome is increasingly recognized in the cardiology
and emergency medicine literature, its true incidence remains uncertain.
The condition is widely believed to be underdiagnosed due to the
nonspecific nature of its presentation and the difficulty of simultaneously
identifying both allergic and cardiac manifestations. Many cases may be
misinterpreted as isolated anaphylaxis or conventional acute coronary
syndrome, especially when allergic symptoms are mild or transient.
Observational studies and systematic reviews suggest that drugs, insect
stings, foods, and environmental allergens represent the most commonly
reported triggers, with chest pain being the most frequent presenting
symptom in affected patients (3,4). However, the diversity of triggers and
clinical presentations complicates epidemiological assessment and
contributes to the likely underreporting of the syndrome.

From a clinical perspective, Kounis syndrome presents a diagnostic and
therapeutic challenge. Physicians are often required to manage two
potentially life-threatening conditions simultaneously: myocardial
ischemia and an acute allergic reaction. Standard therapies for acute
coronary syndrome and anaphylaxis may interact in complex ways, which
complicates treatment decisions. For example, drugs commonly used in
anaphylaxis may influence coronary tone or myocardial oxygen demand,
while certain cardiovascular therapies may interfere with allergic
response management (5). Consequently, early recognition of the
syndrome is crucial to guide appropriate therapeutic strategies and to
prevent complications.

Beyond its immediate clinical implications, Kounis syndrome also
represents an important pathophysiological model illustrating the
relationship between inflammation and coronary artery disease.
Increasing evidence suggests that mast cell activation and inflammatory
mediator release may contribute to plaque destabilization and coronary
events even outside the context of classical allergic reactions. In this
regard, Kounis syndrome provides a unique framework for understanding
how immunologic mechanisms can influence coronary vascular
pathology. As awareness of the syndrome grows, improved recognition
and reporting may help clarify its true incidence and clinical significance
1,2).

A structured literature search was performed to identify relevant studies
on Kounis  syndrome. Electronic ~ databases including
PubMed/MEDLINE, Scopus, Web of Science, and Embase were searched
for articles published until 2026. The search strategy used combinations
of the following keywords and Medical Subject Headings: “Kounis
syndrome”, “allergic angina”, “allergic myocardial infarction”, “allergic
acute coronary syndrome”, “mast cell activation”, “anaphylaxis”,
“coronary vasospasm”, and “hypersensitivity reactions”. Titles and
abstracts were screened for relevance, followed by full-text evaluation of
potentially eligible studies. Original articles, observational studies,
systematic reviews, and clinically relevant case series focusing on the
epidemiology, mechanisms, diagnosis, and management of Kounis
syndrome were included. Reference lists of selected articles were also
reviewed to identify additional relevant publications.

This narrative review aims to summarize the current understanding of
Kounis syndrome, including its epidemiology, underlying mechanisms,
clinical manifestations, diagnostic approaches, and management
strategies. By integrating available clinical and experimental data, the
review seeks to highlight key aspects of this complex syndrome and
emphasize the importance of considering allergic mechanisms in the
differential diagnosis of acute coronary events.

2. Epidemiology and Incidence

The true epidemiology of Kounis syndrome remains difficult to determine
because the condition is widely believed to be underrecognized and
underreported in routine clinical
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practice. Most available data originate from case reports, case series, and
small observational studies rather than large prospective cohorts.
Consequently, the real prevalence is likely higher than reported in the
literature. The syndrome may occur across a broad age range and has been
described in both sexes, although some reports suggest a slightly higher
prevalence in middle-aged men, which may reflect the higher baseline
prevalence of coronary artery disease in this population (6,7).

Several clinical registries and observational studies have attempted to
estimate the frequency of Kounis syndrome in patients presenting with
allergic reactions or acute coronary events. In emergency department
settings, the coexistence of allergic reactions with myocardial ischemia
appears to be uncommon but not negligible. Some analyses have
suggested that a small proportion of patients presenting with anaphylaxis
may develop electrocardiographic changes or biochemical evidence of
myocardial injury, findings that are consistent with the spectrum of
Kounis syndrome (6,8). However, these events may not always be
recognized as part of the same pathophysiological entity, which
contributes to the likely underestimation of the syndrome.

The diversity of triggers further complicates epidemiological assessment.
Drugs are among the most frequently reported causes and include
antibiotics, nonsteroidal anti-inflammatory drugs, anesthetic agents, and
radiographic contrast media. In addition, food allergens and insect stings
have been repeatedly documented as precipitating factors. Because these
exposures are common in medical and community settings, clinicians
may encounter Kounis syndrome in a variety of clinical contexts
including emergency medicine, cardiology, anesthesiology, and
interventional procedures (7-9).

Another important aspect influencing epidemiological data is the
heterogeneous clinical presentation of the syndrome. In some patients,
allergic symptoms dominate the clinical picture and cardiac
manifestations may be subtle or transient. In others, the presentation
resembles classical acute coronary syndrome, and the allergic component
may be overlooked or considered incidental. This variability in clinical
expression likely contributes to diagnostic delays and incomplete
recognition of the condition in large clinical datasets (6,8).

In recent years, increasing awareness among cardiologists and allergists
has led to a growing number of published cases and reviews describing
the syndrome. Nevertheless, the absence of standardized diagnostic
criteria and prospective epidemiological studies continues to limit precise
estimates of its incidence and prevalence. Improved recognition and
systematic reporting are therefore essential to better understand the
epidemiological burden of Kounis syndrome and its impact on
cardiovascular outcomes.

3. Pathophysiology

The pathophysiology of Kounis syndrome is primarily driven by the
activation and degranulation of mast cells during an allergic or
hypersensitivity reaction. Mast cells are abundant in the heart and in the
adventitia of coronary arteries, where they play a central role in
inflammatory and immune responses. When activated by
immunoglobulin  E-mediated or non-immunoglobulin E-mediated
mechanisms, these cells release a wide range of vasoactive and
proinflammatory mediators that can directly affect coronary vascular tone
and myocardial perfusion (10,11).

Among the most important mediators released during mast cell activation
are histamine, tryptase, chymase, leukotrienes, prostaglandins,
thromboxane, and platelet-activating factor. These substances exert
multiple effects on the coronary circulation. Histamine and leukotrienes
can induce intense coronary vasoconstriction, while platelet-activating
factor promotes platelet aggregation and thrombus formation. In addition,
proteolytic enzymes such
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as tryptase and chymase can activate matrix metalloproteinases, which
may weaken the fibrous cap of atherosclerotic plaques and promote
plaque rupture (10-12). The combined effects of vasospasm, platelet
activation, and plaque destabilization create a pathophysiological
environment that may lead to myocardial ischemia or infarction.

Inflammatory cells other than mast cells also contribute to the
pathogenesis of the syndrome. Eosinophils, macrophages, and T
lymphocytes may be recruited to the site of allergic inflammation and
further amplify the inflammatory cascade. Eosinophils release cytotoxic
proteins and inflammatory mediators that can damage endothelial cells
and promote vascular dysfunction. This process enhances endothelial
permeability and facilitates the interaction between circulating platelets
and the vascular wall, increasing the likelihood of thrombus formation
within the coronary arteries (11,13).

Another important mechanism involves the interaction between allergic
mediators and the endothelium. Endothelial dysfunction plays a key role
in the development of coronary vasospasm and thrombosis. During
allergic reactions, inflammatory mediators impair endothelial nitric oxide
production and increase oxidative stress within the vascular wall. These
changes reduce the normal vasodilatory capacity of coronary arteries and
favor vasoconstriction, platelet activation, and thrombogenesis. In
patients with underlying atherosclerosis, these processes may accelerate
plague instability and precipitate an acute coronary event (10,12).

Experimental and clinical observations have demonstrated that mast cells
are frequently located in close proximity to coronary atherosclerotic
plaques. Their activation may therefore directly influence plaque
behavior. Studies have shown that mast cell-derived enzymes can
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degrade extracellular matrix components within the fibrous cap of
plaques, promoting structural weakening and increasing the risk of
rupture. This mechanism provides a biological explanation for the
occurrence of myocardial infarction during severe allergic reactions in
patients with pre-existing coronary artery disease (11-13).

Taken together, these mechanisms illustrate that Kounis syndrome
represents a complex interaction between allergic inflammation and
coronary artery pathology. The syndrome cannot be explained by a single
pathway but rather results from the combined effects of vasospasm,
inflammatory mediator release, platelet activation, endothelial
dysfunction, and plaque destabilization. Understanding these mechanisms
is important because it provides insight into the clinical diversity of the
syndrome and helps explain why allergic reactions may occasionally
culminate in severe coronary events.

4. Triggers and Etiological Factors

Kounis syndrome may be precipitated by a wide variety of allergens and
hypersensitivity-inducing agents. These triggers initiate mast cell
activation and the subsequent release of inflammatory mediators that
affect the coronary circulation. Reported precipitating factors include
drugs, environmental allergens, insect stings, foods, and several medical
interventions. Because allergic reactions can occur in many clinical
settings, the syndrome has been described in emergency departments,
intensive care units, operating rooms, and catheterization laboratories
(14,15). The wide range of allergens capable of triggering this syndrome
highlights the heterogeneous etiological background of Kounis syndrome.
The most frequently reported triggers described in the literature are
summarized in Table 1.

Category Examples

Clinical Context

Drugs
anesthetic agents, analgesics

Antibiotics (beta-lactams, vancomycin), NSAIDs,

Drug hypersensitivity reactions in emergency or
perioperative settings

Contrast agents lodinated radiographic contrast media

Coronary angiography, CT imaging

Insect venom Bee, wasp, hornet stings

Community exposure or outdoor activities

Foods Shellfish, nuts, fish, fruits

Food-induced allergic reactions

Environmental allergens | Latex, pollen, animal dander

Medical procedures or environmental exposure

Medical materials

(nickel, chromium)

Coronary stents, polymer coatings, metal components

Interventional cardiology procedures

Abbreviations: NSAIDs: non-steroidal anti-inflammatory drugs; CT: computed tomography.

Table 1: Major Triggers of Kounis Syndrome Reported in the Literature

Pharmacologic agents represent the most frequently reported triggers of
Kounis syndrome. Numerous medications have been implicated,
including antibiotics such as beta-lactams and vancomycin, nonsteroidal
anti-inflammatory drugs, analgesics, anesthetic agents, and radiographic
contrast media. In many of these cases, the allergic reaction occurs shortly
after drug exposure and is accompanied by symptoms such as urticaria,
hypotension, bronchospasm, or angioedema together with signs of
myocardial ischemia. Contrast agents used during diagnostic imaging and
coronary angiography are particularly relevant in cardiology practice
because they may provoke hypersensitivity reactions capable of
triggering coronary vasospasm or thrombosis (14-16).

Insect stings are another well-recognized cause of Kounis syndrome.
Hymenoptera stings from bees, wasps, and hornets have been repeatedly
associated with acute coronary events following severe allergic reactions.
Venom components may activate mast cells and stimulate the release of
vasoactive mediators that induce coronary vasospasm and platelet
aggregation. In some reported cases, myocardial infarction has developed
shortly after the sting in patients without previously known coronary
artery disease, suggesting that allergic mediator-induced vasospasm
alone may be sufficient to provoke ischemia (15,17).

Food allergens have also been described as potential triggers of the
syndrome, although they appear less frequently than drug-related
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reactions. Foods such as shellfish, fish, nuts, fruits, and other allergenic
products may provoke systemic allergic responses that subsequently
involve the coronary circulation. In these situations, the clinical picture
often begins with typical allergic manifestations followed by chest pain
and electrocardiographic changes compatible with myocardial ischemia
(14,18).

Environmental exposures represent another category of potential
etiological factors. Latex, pollen, animal dander, and other environmental
allergens have occasionally been associated with coronary manifestations
during hypersensitivity reactions. In addition, medical devices and
materials used in interventional procedures may induce allergic
responses. Components of coronary stents, including metals such as
nickel or chromium as well as polymer coatings and drug-eluting
compounds, have been implicated in hypersensitivity reactions that may
contribute to stent thrombosis in susceptible individuals (16,19).

The wide range of triggers highlights the heterogeneous nature of Kounis
syndrome and underscores the importance of obtaining a detailed clinical
history when evaluating patients presenting with acute coronary
symptoms in the context of an allergic reaction. ldentification of the
causative allergen is clinically relevant because avoidance of the
triggering agent is an important component of preventing recurrence.
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5. Classification of Kounis Syndrome

Kounis syndrome has been categorized into three main variants based on
the underlying coronary anatomy and the pathophysiological mechanisms
involved. This classification helps clinicians understand the different
clinical scenarios in which allergic reactions can precipitate myocardial
ischemia and guides appropriate management strategies. The
classification was developed following the accumulation of clinical
observations demonstrating that allergic reactions may affect both normal
and diseased coronary arteries as well as coronary stents (11,20).

Type | Kounis syndrome occurs in patients with angiographically normal
coronary arteries and without preexisting coronary artery disease. In this
variant, the release of inflammatory mediators during an allergic reaction
leads primarily to coronary artery vasospasm. Histamine, leukotrienes,
and platelet-activating factor cause intense vasoconstriction of the
coronary vessels, which may result in transient myocardial ischemia.
Cardiac biomarkers may remain normal in some patients if the ischemia
is brief, although myocardial infarction can occur if vasospasm is
prolonged. Coronary angiography in these cases often reveals normal
vessels once the vasospasm resolves (20,21).

Type 1l Kounis syndrome occurs in patients with underlying
atherosclerotic coronary artery disease. In this situation, the inflammatory
mediators released during an allergic reaction can induce plague erosion
or rupture in addition to causing coronary vasospasm. The combination
of vasoconstriction, platelet activation, and plaque destabilization may
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lead to the formation of an intracoronary thrombus and the development
of an acute myocardial infarction. This variant therefore resembles a
conventional acute coronary syndrome but is triggered by an allergic
inflammatory cascade (11,22).

Type 11 Kounis syndrome involves patients with coronary stents. In this
variant, allergic reactions may provoke stent thrombosis through
hypersensitivity mechanisms directed against stent components,
including metal alloys, polymer coatings, or the drugs used in drug-
eluting stents. Histological examination of aspirated thrombus material in
some reported cases has demonstrated infiltration with eosinophils and
mast cells, supporting the role of allergic inflammation in the
pathogenesis of this form of the syndrome. Both early and late stent
thrombosis have been described in association with hypersensitivity
reactions (20,23).

This classification underscores that Kounis syndrome is not limited to
coronary vasospasm but encompasses a spectrum of mechanisms linking
allergic inflammation with coronary artery pathology. Recognition of
these variants is clinically important because the therapeutic approach
may differ depending on whether the patient has normal coronary arteries,
underlying atherosclerotic disease, or a coronary stent. Understanding the
classification also highlights the diverse ways in which allergic reactions
can influence coronary physiology and precipitate acute cardiovascular
events. The clinical variants of Kounis syndrome and their main
pathophysiological characteristics are summarized in Table 2.

Type Coronary Anatomy Pathophysiological Mechanism Clinical Features
Type | Normal coronary arteries Allergic mediator—induced coronary vasospasm Transient ischemia, possible normal
cardiac biomarkers
Type 1l Pre-existing atherosclerotic | Plaque rupture or erosion triggered by inflammatory | Acute myocardial infarction with elevated
disease mediators cardiac biomarkers
Type I Coronary stent present Hypersensitivity reaction leading to stent thrombosis | Acute stent thrombosis with myocardial
ischemia

Abbreviations: MI: myocardial infarction.

Table 2: Classification and Main Characteristics of Kounis Syndrome

6. Clinical Presentation

The clinical presentation of Kounis syndrome is heterogeneous and
reflects the simultaneous occurrence of allergic reactions and acute
coronary events. Patients may present with symptoms characteristic of
myocardial ischemia together with manifestations of hypersensitivity.
The most commonly reported symptom is chest pain, which may resemble
classical angina or acute myocardial infarction. This symptom often
appears shortly after exposure to the triggering allergen and may be
accompanied by typical allergic manifestations such as urticaria, flushing,
pruritus, dyspnea, bronchospasm, angioedema, or hypotension (7,24).

The temporal relationship between allergen exposure and the onset of
cardiac symptoms is an important diagnostic clue. In many cases, chest
discomfort develops within minutes to hours after exposure to the
precipitating factor, particularly in drug-induced reactions or insect
stings. However, the sequence of symptoms may vary. In some patients,
allergic manifestations dominate the early clinical picture and myocardial
ischemia becomes evident later, whereas in others, chest pain may be the
first symptom that leads to medical evaluation (7,25).

Electrocardiographic findings in Kounis syndrome are variable and
depend on the underlying coronary mechanism. ST-segment elevation,
ST-segment depression, and T-wave abnormalities have all been reported.
These changes may be transient in cases dominated by coronary
vasospasm, but persistent alterations may occur when plaque rupture or
coronary thrombosis develops. In some patients, arrhythmias such as
atrial fibrillation, ventricular tachycardia, or atrioventricular conduction
disturbances may also occur during the acute event (24,26).
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Cardiac biomarkers frequently demonstrate evidence of myocardial
injury, particularly in patients with prolonged ischemia or myocardial
infarction. Elevated troponin levels are commonly observed in type Il and
type Il variants of the syndrome. In contrast, patients with transient
vasospasm may show minimal or no biomarker elevation if ischemia
resolves rapidly. Laboratory findings related to allergic activation, such
as increased serum tryptase or immunoglobulin E levels, may also support
the diagnosis when measured during the acute phase (25,27).

The severity of clinical presentation ranges from mild allergic symptoms
associated with transient chest discomfort to life-threatening conditions
such as cardiogenic shock, malignant arrhythmias, or severe anaphylaxis.
Hypotension may occur as a result of systemic vasodilation during
anaphylaxis or secondary to myocardial dysfunction caused by ischemia.
In rare cases, cardiac arrest has been reported during severe allergic
reactions involving the coronary circulation (24,26).

Because the clinical manifestations overlap with both anaphylaxis and
conventional acute coronary syndrome, Kounis syndrome may remain
unrecognized during the initial evaluation. A careful clinical history
focusing on recent allergen exposure and the simultaneous presence of
allergic symptoms is therefore essential. Recognition of this association
allows clinicians to consider Kounis syndrome in the differential
diagnosis of acute coronary events occurring in the context of
hypersensitivity reactions.

Page 4 of 10



J. Clinical Cardiology and Cardiovascular Interventions
7. Diagnostic Approach

The diagnosis of Kounis syndrome relies primarily on clinical suspicion
supported by laboratory and imaging findings. Because the syndrome
represents the coexistence of an acute allergic reaction and myocardial
ischemia, recognition requires careful evaluation of both components.
The presence of chest pain or electrocardiographic abnormalities
occurring in temporal association with allergic manifestations should
raise suspicion for this condition. A detailed history regarding recent
exposure to potential allergens such as medications, contrast agents,
foods, or insect stings is essential in establishing the diagnosis (3,14).

Electrocardiography is usually the first diagnostic test performed in
patients presenting with chest pain. Electrocardiographic findings in
Kounis syndrome are variable and may include ST-segment elevation,
ST-segment depression, or nonspecific T-wave changes depending on the
underlying coronary mechanism. In cases dominated by coronary
vasospasm, these changes may be transient and resolve after treatment of
the allergic reaction. However, persistent abnormalities may be observed
when plaque rupture or coronary thrombosis occurs (3,28).

Measurement of cardiac biomarkers plays an important role in confirming
myocardial injury. Elevated troponin levels indicate myocardial necrosis
and are commonly detected in patients with type Il and type Il variants
of Kounis syndrome. In contrast, patients with transient coronary
vasospasm may show minimal or no elevation in cardiac biomarkers if
ischemia resolves rapidly. Serial measurement of troponin is therefore
recommended in patients with suspected myocardial involvement during
allergic reactions (14,29).
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Laboratory markers related to allergic activation may also assist in the
diagnostic evaluation. Serum tryptase is considered one of the most useful
biomarkers of mast cell activation and may be elevated during acute
allergic reactions. Measurement of tryptase levels within the first few
hours after symptom onset may provide evidence supporting the presence
of an allergic mechanism. Elevated immunoglobulin E levels and
eosinophilia may also be observed, although these findings are less
specific (3,30).

Coronary angiography remains the definitive diagnostic modality for
evaluating coronary anatomy in patients with suspected Kounis syndrome
presenting with features of acute coronary syndrome. Angiographic
findings may vary depending on the type of the syndrome. Patients with
type | variant may demonstrate transient coronary vasospasm without
significant atherosclerotic lesions, whereas those with type Il variant
often show evidence of plaque rupture or thrombosis. In type 111 variant,
angiography may reveal coronary stent thrombosis. In selected cases,
intravascular imaging techniques such as intravascular ultrasound or
optical coherence tomography can provide additional information
regarding plaque morphology and thrombus formation (14,31).

Because the syndrome can mimic several cardiovascular conditions, a
comprehensive diagnostic approach is required. Integration of clinical
history, electrocardiographic findings, biomarker evaluation, and
coronary imaging allows clinicians to distinguish Kounis syndrome from
other causes of myocardial ischemia. Early identification is clinically
important because it influences therapeutic decisions and highlights the
need to address both the allergic and cardiovascular components of the
condition. The key diagnostic tools and therapeutic considerations in
patients with suspected Kounis syndrome are summarized in Table 3.

Domain Key Components Clinical Role
Clinical evaluation History of allergen exposure, allergic manifestations, Establish temporal association between allergy and cardiac
chest pain symptoms

Laboratory tests Troponin, serum tryptase, IgE levels

Detection of myocardial injury and mast cell activation

Electrocardiography | ST-segment elevation or depression, T-wave

abnormalities

Identification of myocardial ischemia

Coronary imaging Coronary angiography, IVUS, OCT

Assessment of vasospasm, plaque rupture, or stent
thrombosis

Medical treatment
blockers

Antihistamines, corticosteroids, nitrates, calcium channel

Control of allergic reaction and coronary vasospasm

ACS therapy

Antiplatelet agents, anticoagulation, PCI when indicated

Management of myocardial infarction or coronary
thrombosis

Abbreviations: IgE: immunoglobulin E; IVUS: intravascular ultrasound; OCT: optical coherence tomography; ACS: acute coronary syndrome; PCI:

percutaneous coronary intervention.

Table 3. Diagnostic and Therapeutic Approach in Kounis Syndrome

8. Differential Diagnosis

The differential diagnosis of Kounis syndrome includes several
cardiovascular and non-cardiovascular conditions that may present with
chest pain, electrocardiographic abnormalities, or myocardial injury
during systemic inflammatory or stress responses. Because the syndrome
combines features of acute coronary syndrome and allergic reactions,
distinguishing it from other causes of myocardial ischemia requires
careful evaluation of clinical history, laboratory findings, and imaging
results. Recognition of concurrent allergic manifestations remains a key
element in differentiating Kounis syndrome from other cardiac conditions
(32,33).

Vasospastic angina, also known as Prinzmetal angina, represents one of
the most important differential diagnoses. This condition is characterized
by transient coronary vasospasm leading to episodic chest pain and
reversible ST-segment elevation. Although the mechanism involves
coronary vasoconstriction similar to type | Kounis syndrome, vasospastic
angina typically occurs without an accompanying allergic reaction or
systemic inflammatory response. The absence of hypersensitivity
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symptoms such as urticaria, bronchospasm, or hypotension can therefore
help distinguish classic vasospastic angina from allergic coronary
vasospasm (32,34).

Takotsubo cardiomyopathy should also be considered in patients
presenting with acute chest pain and electrocardiographic changes after
severe emotional or physical stress. This condition is characterized by
transient left ventricular systolic dysfunction that often mimics acute
myocardial infarction but occurs in the absence of obstructive coronary
artery disease. Although stress-related catecholamine surges are
considered the primary mechanism, allergic reactions may occasionally
act as triggering stressors. Imaging studies demonstrating characteristic
patterns of left ventricular wall motion abnormalities can help
differentiate Takotsubo cardiomyopathy from Kounis syndrome (33,35).

Acute myocarditis represents another condition that may resemble Kounis
syndrome. Myocarditis can present with chest pain, elevated cardiac
biomarkers, and electrocardiographic abnormalities similar to acute
coronary syndrome. However, myocarditis is typically associated with
viral infections or autoimmune inflammation rather than allergic
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hypersensitivity. Cardiac magnetic resonance imaging may help identify
myocardial inflammation and edema, which support the diagnosis of
myocarditis rather than coronary ischemia (32,36).

Hypersensitivity myocarditis should also be considered in the differential
diagnosis. This condition is often drug-induced and involves eosinophilic
infiltration of the myocardium. Although hypersensitivity myocarditis is
also associated with allergic reactions, the primary pathology occurs
within the myocardial tissue rather than the coronary arteries.
Endomyocardial biopsy may demonstrate eosinophilic inflammation and
confirm the diagnosis in selected cases (32,37).

Because these conditions share overlapping clinical features, accurate
diagnosis requires integration of clinical presentation, allergic history,
laboratory markers, and imaging findings. Identifying the temporal
relationship between allergen exposure and cardiac symptoms remains
particularly important. Careful consideration of alternative diagnoses
ensures appropriate management and helps avoid misclassification of
Kounis syndrome as another form of myocardial injury.

9. Management Strategies

The management of Kounis syndrome is based on a central principle: both
the allergic reaction and the acute coronary event must be treated
simultaneously. This dual therapeutic requirement is what makes the
syndrome clinically difficult. In contrast to conventional acute coronary
syndrome or isolated anaphylaxis, treatment decisions in Kounis
syndrome must account for the possibility that drugs beneficial for one
component may aggravate the other. Current evidence is derived mainly
from reviews, case series, and case reports rather than randomized studies,
so treatment is largely individualized according to the clinical
presentation and the suspected variant of the syndrome (38—40).

In patients with type I Kounis syndrome, where coronary vasospasm
predominates in the absence of underlying obstructive coronary disease,
treatment is generally directed toward controlling the allergic reaction and
relieving vasospasm. Corticosteroids and H1 and H2 antihistamines are
commonly used to suppress the hypersensitivity response, while nitrates
and calcium channel blockers may help reverse coronary spasm when
blood pressure is adequate. In this setting, vasospasm may resolve once
the allergic cascade is controlled. Care is required in hypotensive patients,
because vasodilator therapy may worsen hemodynamic instability (38—
40).

In type 1l Kounis syndrome, management must also address plaque
disruption or thrombotic acute coronary syndrome superimposed on
allergic activation. These patients are usually treated according to
standard acute coronary syndrome principles, including antiplatelet
therapy, anticoagulation, and coronary angiography when indicated,
while also receiving anti-allergic treatment. In type 111 Kounis syndrome,
urgent management of stent thrombosis becomes the priority, usually with
immediate coronary intervention and standard antithrombotic therapy,
alongside treatment of the allergic reaction. This approach reflects the fact
that allergic inflammation may trigger a true coronary occlusive event
rather than isolated vasospasm (38—40).

The most controversial aspect of treatment is the use of epinephrine in
patients with anaphylaxis and suspected myocardial ischemia.
Epinephrine remains the first-line and life-saving therapy for anaphylaxis,
but in Kounis syndrome it may theoretically aggravate coronary
vasospasm, increase myocardial oxygen demand, and worsen ischemia.
Published case reports and reviews describe rare episodes of myocardial
ischemia after therapeutic epinephrine administration, which is why close
monitoring is necessary in patients with chest pain, electrocardiographic
changes, or known coronary disease. This does not mean that epinephrine
is contraindicated in true anaphylaxis, but it should be administered with
caution and with awareness of the potential cardiac consequences
(38,41,42).
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Additional practical concerns have also been emphasized in the literature.
Morphine may promote histamine release and is therefore generally
avoided when possible in this setting. Beta-blockers may complicate the
treatment of anaphylaxis by reducing responsiveness to epinephrine and
may leave alpha-adrenergic vasoconstriction unopposed. For these
reasons, management should be individualized according to
hemodynamic  status, severity of allergic  manifestations,
electrocardiographic findings, and the presence or absence of obstructive
coronary disease. Overall, early recognition of the syndrome is critical
because timely, balanced treatment may prevent progression to extensive
myocardial injury, cardiogenic shock, or fatal arrhythmias (38—40).

10. Special Clinical Situations

Kounis syndrome has been reported in several specific clinical contexts
where exposure to allergens or hypersensitivity-inducing agents is
common. These situations include diagnostic and interventional
cardiology procedures, perioperative drug administration, and exposure
to medical devices. Recognition of these clinical settings is important
because allergic reactions occurring in these environments may rapidly
evolve into coronary events and may initially be misinterpreted as
procedure-related complications.

One of the most frequently reported scenarios is contrast-induced Kounis
syndrome during diagnostic angiography or percutaneous coronary
intervention. Radiographic contrast media are well known triggers of
hypersensitivity reactions and may induce mast cell activation and release
of inflammatory mediators. In susceptible individuals this cascade may
provoke coronary vasospasm or even plaque rupture, leading to acute
myocardial ischemia during or shortly after the procedure (43,44). In such
cases the temporal relationship between contrast administration and the
onset of chest pain or electrocardiographic changes is a critical diagnostic
clue.

Drug-related Kounis syndrome is also commonly observed in
perioperative and emergency medicine settings. Antibiotics, anesthetic
agents, analgesics, and anti-inflammatory medications have all been
implicated as triggers. Because these medications are frequently
administered in hospitalized patients, allergic reactions may occur in
individuals with underlying cardiovascular risk factors. The resulting
inflammatory response may therefore precipitate myocardial ischemia
through vasospasm, thrombosis, or plaque destabilization. Careful
documentation of drug exposure and allergic history is essential for
identifying the causative agent and preventing recurrence (44,45).

Another clinically important setting involves coronary stent implantation.
Hypersensitivity reactions to stent components such as metal alloys,
polymer coatings, or drug-eluting compounds have been associated with
coronary stent thrombosis. In these cases, inflammatory cell infiltration
including eosinophils and mast cells has been identified within thrombotic
material aspirated during coronary intervention. These findings support
the hypothesis that allergic inflammation may contribute to both early and
late stent thrombosis in susceptible patients (19,46).

Kounis syndrome has also been described in association with
environmental exposures and occupational allergens, although these cases
appear less frequently in the literature. Latex exposure during medical
procedures, insect venom, and other environmental allergens may
provoke systemic hypersensitivity reactions capable of affecting coronary
circulation. In some individuals the cardiovascular manifestations may
dominate the clinical picture, making recognition of the allergic trigger
more difficult.

These special clinical situations emphasize that Kounis syndrome may
occur in diverse healthcare settings and may involve a wide spectrum of
triggers. Awareness of these contexts can facilitate early recognition of
the syndrome and prompt initiation of appropriate treatment strategies
aimed at controlling both the allergic reaction and the associated coronary
event.
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11. Prognosis and Outcomes

The prognosis of Kounis syndrome varies widely depending on the
severity of the allergic reaction, the extent of coronary involvement, and
the presence of underlying cardiovascular disease. In many reported
cases, particularly those involving transient coronary vasospasm without
structural coronary artery disease, the clinical course is favorable once the
allergic reaction is treated and coronary perfusion is restored. However,
in patients with preexisting atherosclerosis or coronary stents, the
syndrome may result in myocardial infarction, arrhythmias, or
hemodynamic instability, which significantly influences short-term
outcomes (47,48).

Short-term prognosis is closely related to the type of Kounis syndrome
and the promptness of diagnosis and treatment. Patients with type | variant
generally experience reversible coronary vasospasm and may recover
completely without permanent myocardial damage if treatment is initiated
early. In contrast, type Il and type Il variants may involve plaque rupture,
intracoronary thrombosis, or stent thrombosis, which are associated with
higher rates of myocardial injury and potential complications such as
heart failure or malignant arrhythmias (47,49).

The severity of the allergic reaction also plays an important role in
determining clinical outcomes. Severe systemic reactions such as
anaphylaxis may lead to profound hypotension, reduced coronary
perfusion, and cardiogenic shock. These hemodynamic disturbances can
exacerbate myocardial ischemia and worsen cardiac outcomes. In rare
cases, cardiac arrest has been reported during severe allergic reactions
involving the coronary circulation, emphasizing the potential life-
threatening nature of the syndrome (48,50).

Long-term outcomes are less well characterized because most published
data are derived from isolated case reports or small case series with
limited follow-up. Nevertheless, recurrence of Kounis syndrome has been
documented in some patients who were re-exposed to the same allergen
or a cross-reactive agent. This highlights the importance of identifying the
causative trigger and implementing preventive strategies to avoid future
exposure (47,49).

Another important consideration is the potential relationship between
allergic inflammation and atherosclerotic disease progression.
Experimental and clinical evidence suggests that mast cell activation and
inflammatory mediator release may contribute to endothelial dysfunction
and plaque instability. Therefore, recurrent allergic reactions could
theoretically influence the long-term course of coronary artery disease,
although this relationship remains an area of ongoing investigation
(48,50).

Overall, the prognosis of Kounis syndrome is generally favorable when
the condition is recognized early and treated appropriately. Nevertheless,
the syndrome may lead to serious complications when coronary
thrombosis, severe anaphylaxis, or delayed diagnosis occurs. Increased
awareness among clinicians and careful identification of triggering
allergens remain key factors in improving patient outcomes.

12. Prevention Strategies

Prevention of Kounis syndrome primarily focuses on the identification
and avoidance of triggering allergens. Because the syndrome develops in
the context of hypersensitivity reactions, careful evaluation of the
patient’s allergy history is an essential component of preventive care.
Patients with previously documented allergic reactions to drugs, foods,
insect venom, or medical materials should be carefully assessed before
exposure to potential triggers, particularly in clinical settings where
medications or contrast agents are frequently administered (7,30).

In patients undergoing diagnostic or interventional procedures, special
attention should be given to known allergies to radiographic contrast
media or medications commonly used during cardiovascular
interventions. Premedication protocols including antihistamines and
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corticosteroids have been used in selected high-risk patients with a history
of contrast reactions, although these strategies may not completely
eliminate the risk of hypersensitivity. Careful monitoring during and after
contrast administration remains important, especially in individuals with
previous allergic events (30,51).

Drug hypersensitivity is another major contributor to the development of
Kounis syndrome. Antibiotics, nonsteroidal anti-inflammatory drugs, and
anesthetic agents have frequently been implicated as triggers. For patients
with documented drug allergies, alternative medications should be
selected whenever possible. Detailed documentation of allergic reactions
in medical records is important to prevent accidental re-exposure, which
has been reported as a cause of recurrent episodes of the syndrome (3,7).

Patients who have experienced Kounis syndrome should also receive
counseling regarding avoidance of the identified trigger. In cases related
to insect venom or environmental allergens, referral to an allergy
specialist may be appropriate for further evaluation and consideration of
immunotherapy. Education about recognizing early symptoms of allergic
reactions may allow patients to seek medical care promptly if similar
events occur in the future (3,30).

In addition to allergen avoidance, optimization of cardiovascular risk
factors may contribute to reducing the severity of potential coronary
complications. Control of hypertension, dyslipidemia, diabetes mellitus,
and smoking cessation are standard measures for preventing coronary
artery disease progression and may reduce the likelihood that allergic
inflammation will precipitate plaque instability or thrombosis (7,51).

Although no standardized preventive guidelines exist specifically for
Kounis syndrome, awareness of the condition among clinicians plays a
critical role in reducing recurrence and improving patient safety. Early
recognition of hypersensitivity reactions, careful selection of medications,
and thorough documentation of allergic history remain the most practical
strategies for preventing future episodes.

13. Future Perspectives

Despite increasing recognition of Kounis syndrome over the past two
decades, many aspects of the condition remain incompletely understood.
One of the major limitations in the current literature is the lack of large
prospective studies. Most available data derive from case reports and
small observational series, which limits the ability to accurately estimate
the true incidence of the syndrome and to define standardized diagnostic
and therapeutic approaches. Establishing multicenter registries may help
clarify the epidemiological characteristics and clinical outcomes
associated with this condition (6,7).

Another important area for future research involves the development of
more specific diagnostic criteria. At present, the diagnosis is largely based
on clinical suspicion and the temporal association between allergic
reactions and acute coronary events. Although biomarkers such as serum
tryptase, immunoglobulin E levels, and cardiac troponins can provide
supportive evidence, no single laboratory test can definitively confirm the
diagnosis. Future studies exploring additional biomarkers of mast cell
activation and vascular inflammation may improve diagnostic accuracy
and facilitate earlier recognition of the syndrome (6,52).

Advances in cardiovascular imaging may also contribute to a better
understanding of the mechanisms involved in Kounis syndrome.
Intravascular imaging modalities such as optical coherence tomography
and intravascular ultrasound have already demonstrated their value in
identifying plaque rupture, thrombus formation, and coronary vasospasm.
Further application of these techniques may provide insights into how
allergic inflammation influences coronary plaque stability and vascular
function (7,53).

The relationship between allergic inflammation and atherosclerosis is
another important research direction. Experimental studies have
suggested that mast cells and other inflammatory cells may play a role in
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plaque development and destabilization. Understanding the molecular
pathways linking hypersensitivity reactions with coronary artery disease
may help identify novel therapeutic targets that could prevent coronary
complications in susceptible individuals (6,52).

Finally, greater awareness among clinicians remains essential for
improving recognition and management of Kounis syndrome.
Educational initiatives aimed at cardiologists, allergists, emergency
physicians, and anesthesiologists may help ensure that the syndrome is
considered in the differential diagnosis of acute coronary events occurring
in the context of allergic reactions. Improved awareness, combined with
systematic research efforts, will likely enhance the understanding of this
complex interaction between immunology and cardiovascular disease.

14. Conclusion

Kounis syndrome represents a unique clinical entity in which allergic or
hypersensitivity reactions trigger acute coronary events through complex
inflammatory mechanisms. The syndrome illustrates the close interaction
between immunologic activation and the coronary circulation,
demonstrating how the release of mediators from mast cells and other
inflammatory cells can provoke coronary vasospasm, plaque
destabilization, or intracoronary thrombosis. Although awareness of the
condition has increased in recent years, it remains underrecognized in
clinical practice because its presentation often overlaps with both classical
acute coronary syndrome and systemic allergic reactions.

The clinical manifestations of Kounis syndrome are heterogeneous and
may range from transient coronary vasospasm with minimal myocardial
injury to severe myocardial infarction or stent thrombosis accompanied
by systemic anaphylaxis. Early recognition of the syndrome requires
careful attention to the temporal relationship between allergen exposure
and cardiac symptoms. Identification of allergic manifestations occurring
simultaneously with myocardial ischemia is a key element in establishing
the diagnosis and differentiating the syndrome from other cardiovascular
conditions.

Management of Kounis syndrome requires a balanced therapeutic
approach that addresses both the allergic reaction and the coronary event.
Treatment strategies must be individualized according to the clinical
presentation, underlying coronary anatomy, and severity of the
hypersensitivity response. In addition, identification and avoidance of the
triggering allergen are essential components of long-term management in
order to prevent recurrence.

Increasing awareness among clinicians is essential to improve recognition
and appropriate treatment of this condition. Greater attention to allergic
mechanisms in patients presenting with acute coronary symptoms may
help identify cases that would otherwise remain unrecognized. Further
research focusing on the epidemiology, pathophysiology, and optimal
management of Kounis syndrome will be necessary to clarify its true
clinical significance and to guide evidence-based therapeutic strategies.

Contributorship: All of the authors contributed planning, conduct, and
reporting of the work. All authors had full access to all data in the study
and take responsibility for the integrity of the data and the accuracy of the
data analysis.

Funding: No financial funding was received for this study.
Competing interests: All of the authors have no conflict of interest.

Avrtificial Intelligence Disclosure: The authors confirm that no artificial
intelligence or Al-assisted tools were used for interpreting the referenced
article or for generating scientific content. Limited assistance was
obtained solely for language editing and grammatical refinement, without
any involvement in data interpretation, analysis, or conceptual input.

Auctores Publishing — Volume 9(5)-563 www.auctoresonline.org
ISSN:2641-0419

Copy rights@ Macit Kalgik, et al,

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Kounis NG. Kounis syndrome (allergic angina and allergic
myocardial infarction): a natural paradigm?. Int J Cardiol.
2006;110(1):7-14.

Kounis NG, Mazarakis A, Tsigkas G, Giannopoulos S,
Goudevenos J. Kounis syndrome: a new twist on an old disease.
Future Cardiol. 2011;7(6):805-824.

Fassio F, Losappio L, Antolin-Amerigo D, et al. Kounis
syndrome: A concise review with focus on management. Eur J
Intern Med. 2016;30:7-10.

Forzese E, Pitrone C, Cianci V, et al. An Insight into Kounis
Syndrome: Bridging Clinical Knowledge with Forensic
Perspectives. Life (Basel). 2024;14(1):91.
Cahuapaza-Gutierrez NL,  Calderon-Hernandez ~ CC,
Chambergo-Michilot D, De Arruda-Chaves E, Zamora A,
Runzer-Colmenares FM. Clinical characteristics, management,
diagnostic findings, and various etiologies of patients with
Kounis syndrome. A systematic review. Int J Cardiol.
2025;418:132606.

Kounis NG. Kounis syndrome: an update on epidemiology,
pathogenesis, diagnosis and therapeutic management. Clin
Chem Lab Med. 2016;54(10):1545-1559.

Abdelghany M, Subedi R, Shah S, Kozman H. Kounis
syndrome: A review article on epidemiology, diagnostic
findings, management and complications of allergic acute
coronary syndrome. Int J Cardiol. 2017;232:1-4.

Roumeliotis A, Davlouros P, Anastasopoulou M, et al. Allergy
Associated Myocardial Infarction: A Comprehensive Report of
Clinical Presentation, Diagnosis and Management of Kounis
Syndrome. Vaccines (Basel). 2021;10(1):38.

Giovannini M, Koniari I, Mori F, et al. Kounis syndrome: a
clinical entity penetrating from pediatrics to geriatrics. J Geriatr
Cardiol. 2020;17(5):294-299.

Kounis NG, Koniari I, Velissaris D, Tzanis G, Hahalis G.
Kounis Syndrome—not a Single-organ Arterial Disorder but a
Multisystem and Multidisciplinary Disease. Balkan Med J.
2019;36(4):212-221.

Benchea LC, Anghel L, Scripcariu DV, et al. Kounis Syndrome
in Clinical Practice: Insights from Clinical Case Series and
Mechanistic Pathways. J Clin Med. 2025;14(3):768.

Chen JP, Hou D, Pendyala L, Goudevenos JA, Kounis NG.
Drug-eluting stent thrombosis: the Kounis hypersensitivity-
associated acute coronary syndrome revisited. JACC
Cardiovasc Interv. 2009;2(7):583-593.

Kovanen PT, Bot I. Mast cells in atherosclerotic cardiovascular
disease - Activators and actions. Eur J Pharmacol. 2017;816:37-
46.

Biteker M. Current understanding of Kounis syndrome. Expert
Rev Clin Immunol. 2010;6(5):777-788.

Kounis NG, Zavras GM. Histamine-induced coronary artery
spasm: the concept of allergic angina. Br J Clin Pract.
1991;45(2):121-128.

Shibuya K, Kasama S, Funada R, Katoh H, Tsushima Y. Kounis
syndrome induced by contrast media: A case report and review
of literature. Eur J Radiol Open. 2019;6:91-96.

Monello A, Moderato L, Lazzeroni D, et al. Acute coronary
syndrome after insect bites: a systematic review of available
literature. G Ital Cardiol (Rome). 2021;22(11):944-949.
Ridella M, Bagdure S, Nugent K, Cevik C. Kounis syndrome
following beta-lactam antibiotic use: review of literature.
Inflamm Allergy Drug Targets. 2009;8(1):11-16.

Kounis NG, Hahalis G, Theoharides TC. Coronary stents,
hypersensitivity reactions, and the Kounis syndrome. J Interv
Cardiol. 2007;20(5):314-323.

Kounis NG. Coronary hypersensitivity disorder: the Kounis
syndrome. Clin Ther. 2013;35(5):563-571.

Page 8 of 10


https://www.sciencedirect.com/science/article/pii/S0167527305010508
https://www.sciencedirect.com/science/article/pii/S0167527305010508
https://www.sciencedirect.com/science/article/pii/S0167527305010508
https://www.tandfonline.com/doi/abs/10.2217/fca.11.63
https://www.tandfonline.com/doi/abs/10.2217/fca.11.63
https://www.tandfonline.com/doi/abs/10.2217/fca.11.63
https://www.sciencedirect.com/science/article/pii/S095362051500432X
https://www.sciencedirect.com/science/article/pii/S095362051500432X
https://www.sciencedirect.com/science/article/pii/S095362051500432X
https://www.mdpi.com/2075-1729/14/1/91
https://www.mdpi.com/2075-1729/14/1/91
https://www.mdpi.com/2075-1729/14/1/91
https://www.sciencedirect.com/science/article/pii/S0167527324012282
https://www.sciencedirect.com/science/article/pii/S0167527324012282
https://www.sciencedirect.com/science/article/pii/S0167527324012282
https://www.sciencedirect.com/science/article/pii/S0167527324012282
https://www.sciencedirect.com/science/article/pii/S0167527324012282
https://www.sciencedirect.com/science/article/pii/S0167527324012282
https://www.degruyterbrill.com/document/doi/10.1515/cclm-2016-0010/html
https://www.degruyterbrill.com/document/doi/10.1515/cclm-2016-0010/html
https://www.degruyterbrill.com/document/doi/10.1515/cclm-2016-0010/html
https://www.sciencedirect.com/science/article/pii/S0167527317305557
https://www.sciencedirect.com/science/article/pii/S0167527317305557
https://www.sciencedirect.com/science/article/pii/S0167527317305557
https://www.sciencedirect.com/science/article/pii/S0167527317305557
https://www.mdpi.com/2076-393X/10/1/38
https://www.mdpi.com/2076-393X/10/1/38
https://www.mdpi.com/2076-393X/10/1/38
https://www.mdpi.com/2076-393X/10/1/38
https://pmc.ncbi.nlm.nih.gov/articles/PMC7276306/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7276306/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7276306/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6636655/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6636655/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6636655/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6636655/
https://www.mdpi.com/2077-0383/14/3/768
https://www.mdpi.com/2077-0383/14/3/768
https://www.mdpi.com/2077-0383/14/3/768
https://www.jacc.org/doi/abs/10.1016/j.jcin.2009.04.017
https://www.jacc.org/doi/abs/10.1016/j.jcin.2009.04.017
https://www.jacc.org/doi/abs/10.1016/j.jcin.2009.04.017
https://www.jacc.org/doi/abs/10.1016/j.jcin.2009.04.017
https://www.sciencedirect.com/science/article/pii/S0014299917306611
https://www.sciencedirect.com/science/article/pii/S0014299917306611
https://www.sciencedirect.com/science/article/pii/S0014299917306611
https://www.tandfonline.com/doi/abs/10.1586/eci.10.47
https://www.tandfonline.com/doi/abs/10.1586/eci.10.47
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1742-1241.1991.tb10251.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1742-1241.1991.tb10251.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1742-1241.1991.tb10251.x
https://www.sciencedirect.com/science/article/pii/S2352047718300790
https://www.sciencedirect.com/science/article/pii/S2352047718300790
https://www.sciencedirect.com/science/article/pii/S2352047718300790
https://pubmed.ncbi.nlm.nih.gov/34709235/
https://pubmed.ncbi.nlm.nih.gov/34709235/
https://pubmed.ncbi.nlm.nih.gov/34709235/
https://www.ingentaconnect.com/content/ben/iadt/2009/00000008/00000001/art00003
https://www.ingentaconnect.com/content/ben/iadt/2009/00000008/00000001/art00003
https://www.ingentaconnect.com/content/ben/iadt/2009/00000008/00000001/art00003
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1540-8183.2007.00283.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1540-8183.2007.00283.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1540-8183.2007.00283.x
https://www.sciencedirect.com/science/article/pii/S0149291813000787
https://www.sciencedirect.com/science/article/pii/S0149291813000787

J. Clinical Cardiology and Cardiovascular Interventions

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Biteker M, Duran NE, Biteker F, et al. Kounis syndrome: first
series in  Turkish patients. Anadolu Kardiyol Derg.
2009;9(1):59-60.

Kounis NG, Almpanis GC, Tsigkas GG, Mazarakis A. Kounis
syndrome is the likely culprit in devastating stent thrombosis. J
Invasive Cardiol. 2011;23(3):3-88.

Kounis NG, Soufras GD. Coronary stent thrombosis: beware of
an allergic reaction and of Kounis syndrome. Indian Heart J.
2014;66(2):153-155.

Rodriguez-Ruiz C, Puig-Carrién G, Delgado-Nieves A, Lopez-
Candales A. Kounis Syndrome: A More Commonly
Encountered Cause of Acute Coronary Syndrome. Heart Views.
2019;20(3):122-125.

Caglar FN, Caglar IM, Coskun U, Ugurlucan M, Okcun B.
Kounis syndrome: myocardial infarction secondary to an
allergic insult--a rare clinical entity. Acta Cardiol.
2011;66(4):559-562.

Youcefi HE, Abu Saadeh A, Karaca G, Kimiaei A, Safaei S,
Kaya A. Exploring Variations in Etiology and Clinical
Presentations of Kounis Syndrome Across Pediatric and Adult
Populations: A Comprehensive ~ Review.  Cureus.
2024;16(3):e56249.

Kounis NG. Serum tryptase levels and Kounis syndrome. Int J
Cardiol. 2007;114(3):407-408.

Memon S, Chhabra L, Masrur S, Parker MW. Allergic acute
coronary syndrome (Kounis syndrome). Proc (Bayl Univ Med
Cent). 2015;28(3):358-362.

Anastasopoulou M, Karanasos A, Grafanaki K, et al. Incidence
of Elevated Cardiac Biomarkers in Patients Presenting to the
Emergency Department With Allergic Symptoms: Implications
for the Diagnosis of Kounis Syndrome. Am J Cardiol.
2026;258:1-8.

Simons FE, Ardusso LR, Bilo MB, et al. International
consensus on (ICON) anaphylaxis. World Allergy Organ J.
2014;7(2):9.

Petrossian G, Ozdemir D, Galougahi KK, et al. Role of
Intracoronary Imaging in Acute Coronary Syndromes. US
Cardiol. 2022;16:e15.

Lanza GA, Careri G, Crea F. Mechanisms of coronary artery
spasm. Circulation. 2011;124(16):1774-1782.

Douedi S, Odak M, Mararenko A, Ross J, Sealove B. Kounis
Syndrome: A Review of an Uncommon Cause of Acute
Coronary Syndrome. Cardiol Rev. 2023;31(4):230-232.
Beltrame JF, Crea F, Kaski JC, et al. International
standardization of diagnostic criteria for vasospastic angina.
Eur Heart J. 2017;38(33):2565-2568.

Templin C, Ghadri JR, Diekmann J, et al. Clinical Features and
Outcomes of Takotsubo (Stress) Cardiomyopathy. N Engl J
Med. 2015;373(10):929-938.

Caforio AL, Pankuweit S, Arbustini E, et al. Current state of
knowledge on aetiology, diagnosis, management, and therapy
of myocarditis: a position statement of the European Society of
Cardiology Working Group on Myocardial and Pericardial
Diseases. Eur Heart J. 2013;34(33):2636-2648d.

Auctores Publishing — Volume 9(5)-563 www.auctoresonline.org
ISSN:2641-0419

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

Copy rights@ Macit Kalgik, et al,

Daniels PR, Berry GJ, Tazelaar HD, Cooper LT. Giant cell
myocarditis as a manifestation of drug hypersensitivity.
Cardiovasc Pathol. 2000;9(5):287-291.

Cevik C, Nugent K, Shome GP, Kounis NG. Treatment of
Kounis syndrome. Int J Cardiol. 2010;143(3):223-226.
Ollo-Morales P, Gutierrez-Niso M, De-la-Viuda-Camino E,
Ruiz-de-Galarreta-Beristain M, Osaba-Ruiz-de-Alegria |1,
Martel-Martin C. Drug-Induced Kounis Syndrome: Latest
Novelties. Curr Treat Options Allergy. 2023 May 30:1-18.
Douedi S, Odak M, Mararenko A, Ross J, Sealove B. Kounis
Syndrome: A Review of an Uncommon Cause of Acute
Coronary Syndrome. Cardiol Rev. 2023;31(4):230-232.
Cunnington C, McDonald JE, Singh RK. Epinephrine-induced
myocardial infarction in severe anaphylaxis: is nonselective B-
blockade a contributory factor?. Am J Emerg Med.
2013;31(4):759.e1-759.e7592.

Urushidani S, Kuriyama A. A potential association between
myocardial ischemia and epinephrine for anaphylaxis. Am J
Emerg Med. 2020;38(6):1297.e1-1297.e3.

Dewachter P, Mouton-Faivre C, Emala CW. Anaphylaxis and
anesthesia: controversies and new insights. Anesthesiology.
2009;111(5):1141-1150.

Kounis NG, Koniari I, Soufras GD, Patsouras N, Hahalis G.
Kounis syndrome: A review article on epidemiology,
diagnostic findings, management and complications of allergic
acute coronary syndrome: Mastocytosis and post-mortem
diagnosis. Int J Cardiol. 2017;242:38.

Biteker M, Biteker FS, Ozlek B, Ozlek E, Basaran N.
Classification of Kounis syndrome. Int J Cardiol. 2017;247:13.
Virmani R, Guagliumi G, Farb A, et al. Localized
hypersensitivity and late coronary thrombosis secondary to a
sirolimus-eluting stent: should we be cautious?. Circulation.
2004;109(6):701-705.

Biteker FS, Dogan V, Mert KU, Mert GO, Biteker M. Kounis
syndrome and antibiotics. Ann Saudi Med. 2014;34(6):556.
Dogan V, Mert GO, Biteker FS, Mert KU, Biteker M.
Treatment of Kounis syndrome. Int J Cardiol. 2015;181:133-
134.

Dogan V, Celik O, Demirci E, Calapkorur B. Clinical Features,
Course and Prognosis of Kounis Syndrome. Int J Gen Med.
2025;18:6543-6550.

Rochel-Perez E, Santaularia-Tomas M, Martin-Dorantes M, et
al. Triggers, Types, and Treatments for Kounis Syndrome: A
Systematic Review. Clin Pract. 2025;15(3):59.

Dewachter P, Mouton-Faivre C, Hepner DL. Perioperative
anaphylaxis: what should be known?. Curr Allergy Asthma
Rep. 2015;15(5):21.

Hermans M, Lennep JRV, van Daele P, Bot I. Mast Cells in
Cardiovascular Disease: From Bench to Bedside. Int J Mol Sci.
2019;20(14):3395.

Tan Q, Wang Z, Yang F, et al. Intravascular imaging for acute
coronary syndrome. NPJ Cardiovasc Health. 2025;2(1):18.

Page 9 of 10


https://jag.journalagent.com/z4/download_fulltext.asp?pdir=anatoljcardiol&plng=tur&un=AJC-18924
https://jag.journalagent.com/z4/download_fulltext.asp?pdir=anatoljcardiol&plng=tur&un=AJC-18924
https://jag.journalagent.com/z4/download_fulltext.asp?pdir=anatoljcardiol&plng=tur&un=AJC-18924
https://pubmed.ncbi.nlm.nih.gov/21473170/
https://pubmed.ncbi.nlm.nih.gov/21473170/
https://pubmed.ncbi.nlm.nih.gov/21473170/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4017574/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4017574/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4017574/
https://journals.lww.com/hrtv/fulltext/2019/20030/kounis_syndrome__a_more_commonly_encountered_cause.9.aspx
https://journals.lww.com/hrtv/fulltext/2019/20030/kounis_syndrome__a_more_commonly_encountered_cause.9.aspx
https://journals.lww.com/hrtv/fulltext/2019/20030/kounis_syndrome__a_more_commonly_encountered_cause.9.aspx
https://journals.lww.com/hrtv/fulltext/2019/20030/kounis_syndrome__a_more_commonly_encountered_cause.9.aspx
https://www.tandfonline.com/doi/abs/10.1080/AC.66.4.2126625
https://www.tandfonline.com/doi/abs/10.1080/AC.66.4.2126625
https://www.tandfonline.com/doi/abs/10.1080/AC.66.4.2126625
https://www.tandfonline.com/doi/abs/10.1080/AC.66.4.2126625
https://www.cureus.com/articles/236498-exploring-variations-in-etiology-and-clinical-presentations-of-kounis-syndrome-across-pediatric-and-adult-populations-a-comprehensive-review.pdf
https://www.cureus.com/articles/236498-exploring-variations-in-etiology-and-clinical-presentations-of-kounis-syndrome-across-pediatric-and-adult-populations-a-comprehensive-review.pdf
https://www.cureus.com/articles/236498-exploring-variations-in-etiology-and-clinical-presentations-of-kounis-syndrome-across-pediatric-and-adult-populations-a-comprehensive-review.pdf
https://www.cureus.com/articles/236498-exploring-variations-in-etiology-and-clinical-presentations-of-kounis-syndrome-across-pediatric-and-adult-populations-a-comprehensive-review.pdf
https://www.cureus.com/articles/236498-exploring-variations-in-etiology-and-clinical-presentations-of-kounis-syndrome-across-pediatric-and-adult-populations-a-comprehensive-review.pdf
https://www.internationaljournalofcardiology.com/article/S0167-5273(06)00118-5/abstract
https://www.internationaljournalofcardiology.com/article/S0167-5273(06)00118-5/abstract
https://www.tandfonline.com/doi/abs/10.1080/08998280.2015.11929274
https://www.tandfonline.com/doi/abs/10.1080/08998280.2015.11929274
https://www.tandfonline.com/doi/abs/10.1080/08998280.2015.11929274
https://www.sciencedirect.com/science/article/pii/S0002914925004989
https://www.sciencedirect.com/science/article/pii/S0002914925004989
https://www.sciencedirect.com/science/article/pii/S0002914925004989
https://www.sciencedirect.com/science/article/pii/S0002914925004989
https://www.sciencedirect.com/science/article/pii/S0002914925004989
https://www.sciencedirect.com/science/article/pii/S1939455119302406
https://www.sciencedirect.com/science/article/pii/S1939455119302406
https://www.sciencedirect.com/science/article/pii/S1939455119302406
https://pmc.ncbi.nlm.nih.gov/articles/PMC11588184/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11588184/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11588184/
https://www.ahajournals.org/doi/abs/10.1161/CIRCULATIONAHA.111.037283
https://www.ahajournals.org/doi/abs/10.1161/CIRCULATIONAHA.111.037283
https://journals.lww.com/cardiologyinreview/fulltext/2023/07000/Kounis_Syndrome__A_Review_of_an_Uncommon_Cause_of.9.aspx
https://journals.lww.com/cardiologyinreview/fulltext/2023/07000/Kounis_Syndrome__A_Review_of_an_Uncommon_Cause_of.9.aspx
https://journals.lww.com/cardiologyinreview/fulltext/2023/07000/Kounis_Syndrome__A_Review_of_an_Uncommon_Cause_of.9.aspx
https://academic.oup.com/eurheartj/article-abstract/38/33/2565/3056881
https://academic.oup.com/eurheartj/article-abstract/38/33/2565/3056881
https://academic.oup.com/eurheartj/article-abstract/38/33/2565/3056881
https://www.nejm.org/doi/abs/10.1056/NEJMoa1406761
https://www.nejm.org/doi/abs/10.1056/NEJMoa1406761
https://www.nejm.org/doi/abs/10.1056/NEJMoa1406761
https://academic.oup.com/eurheartj/article-abstract/34/33/2636/408735
https://academic.oup.com/eurheartj/article-abstract/34/33/2636/408735
https://academic.oup.com/eurheartj/article-abstract/34/33/2636/408735
https://academic.oup.com/eurheartj/article-abstract/34/33/2636/408735
https://academic.oup.com/eurheartj/article-abstract/34/33/2636/408735
https://www.sciencedirect.com/science/article/pii/S1054880700000491
https://www.sciencedirect.com/science/article/pii/S1054880700000491
https://www.sciencedirect.com/science/article/pii/S1054880700000491
https://www.sciencedirect.com/science/article/pii/S0167527310001075
https://www.sciencedirect.com/science/article/pii/S0167527310001075
https://link.springer.com/article/10.1007/s40521-023-00342-9
https://link.springer.com/article/10.1007/s40521-023-00342-9
https://link.springer.com/article/10.1007/s40521-023-00342-9
https://link.springer.com/article/10.1007/s40521-023-00342-9
https://journals.lww.com/cardiologyinreview/fulltext/2023/07000/Kounis_Syndrome__A_Review_of_an_Uncommon_Cause_of.9.aspx
https://journals.lww.com/cardiologyinreview/fulltext/2023/07000/Kounis_Syndrome__A_Review_of_an_Uncommon_Cause_of.9.aspx
https://journals.lww.com/cardiologyinreview/fulltext/2023/07000/Kounis_Syndrome__A_Review_of_an_Uncommon_Cause_of.9.aspx
https://europepmc.org/article/med/23380109
https://europepmc.org/article/med/23380109
https://europepmc.org/article/med/23380109
https://europepmc.org/article/med/23380109
https://www.sciencedirect.com/science/article/pii/S0735675720300346
https://www.sciencedirect.com/science/article/pii/S0735675720300346
https://www.sciencedirect.com/science/article/pii/S0735675720300346
https://www.ovid.com/jnls/anesthesiology/fulltext/10.1097/aln.0b013e3181bbd443~anaphylaxis-and-anesthesia-controversies-and-new-insights
https://www.ovid.com/jnls/anesthesiology/fulltext/10.1097/aln.0b013e3181bbd443~anaphylaxis-and-anesthesia-controversies-and-new-insights
https://www.ovid.com/jnls/anesthesiology/fulltext/10.1097/aln.0b013e3181bbd443~anaphylaxis-and-anesthesia-controversies-and-new-insights
https://www.internationaljournalofcardiology.com/article/S0167-5273(17)31263-9/abstract
https://www.internationaljournalofcardiology.com/article/S0167-5273(17)31263-9/abstract
https://www.internationaljournalofcardiology.com/article/S0167-5273(17)31263-9/abstract
https://www.internationaljournalofcardiology.com/article/S0167-5273(17)31263-9/abstract
https://www.internationaljournalofcardiology.com/article/S0167-5273(17)31263-9/abstract
https://www.internationaljournalofcardiology.com/article/S0167-5273(17)33191-1/abstract
https://www.internationaljournalofcardiology.com/article/S0167-5273(17)33191-1/abstract
https://www.ahajournals.org/doi/abs/10.1161/01.CIR.0000116202.41966.D4
https://www.ahajournals.org/doi/abs/10.1161/01.CIR.0000116202.41966.D4
https://www.ahajournals.org/doi/abs/10.1161/01.CIR.0000116202.41966.D4
https://www.ahajournals.org/doi/abs/10.1161/01.CIR.0000116202.41966.D4
https://www.annsaudimed.net/doi/full/10.5144/0256-4947.2014.556
https://www.annsaudimed.net/doi/full/10.5144/0256-4947.2014.556
https://www.internationaljournalofcardiology.com/article/S0167-5273(14)02352-3/abstract
https://www.internationaljournalofcardiology.com/article/S0167-5273(14)02352-3/abstract
https://www.internationaljournalofcardiology.com/article/S0167-5273(14)02352-3/abstract
https://www.tandfonline.com/doi/abs/10.2147/IJGM.S536154
https://www.tandfonline.com/doi/abs/10.2147/IJGM.S536154
https://www.tandfonline.com/doi/abs/10.2147/IJGM.S536154
https://www.mdpi.com/2039-7283/15/3/59
https://www.mdpi.com/2039-7283/15/3/59
https://www.mdpi.com/2039-7283/15/3/59
https://link.springer.com/article/10.1007/s11882-015-0522-4
https://link.springer.com/article/10.1007/s11882-015-0522-4
https://link.springer.com/article/10.1007/s11882-015-0522-4
https://www.mdpi.com/1422-0067/20/14/3395
https://www.mdpi.com/1422-0067/20/14/3395
https://www.mdpi.com/1422-0067/20/14/3395
https://www.nature.com/articles/s44325-025-00052-y
https://www.nature.com/articles/s44325-025-00052-y

J. Clinical Cardiology and Cardiovascular Interventions Copy rights@ Macit Kalgik, et al,

Ready to submit your research? Choose Auctores and benefit from:

This work is licensed under Creative . . L
o Commons Attribution 4.0 License fast; convenient online submission
rigorous peer review by experienced research in your field
rapid publication on acceptance
authors retain copyrights
uniqgue DOI for all articles
immediate; unrestricted online access

To Submit Your Article Click Here:

VV VYV VY

DOI:10.31579/2641-0419/563

At Auctores; research is always in progress.

Learn more https://auctoresonline.org/journals/clinical-cardiology-and-
cardiovascular-interventions

Auctores Publishing — Volume 9(5)-563 www.auctoresonline.org
ISSN:2641-0419 Page 10 of 10


file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://auctoresonline.org/submit-manuscript?e=19
https://auctoresonline.org/journals/clinical-cardiology-and-cardiovascular-interventions
https://auctoresonline.org/journals/clinical-cardiology-and-cardiovascular-interventions

