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Abstract: Kounis syndrome, first described in 1991, refers to allergic or hypersensitive reactions that result in acute coro-
nary syndrome (ACS). In addition to SARS-CoV-2, this disease has enhanced our comprehension of viral in-
fections, inflammatory reactions, and cardiovascular repercussions. The COVID-19 pandemic has exposed the
occurrence of cardiac damage, arrhythmias, and thrombotic events that are associated to the SARS-CoV-2 virus,
thereby making the understanding of their development more complex. This research explores the complex
correlation between Kounis syndrome and COVID-19, encompassing the phenomena of cytokine storms and
endothelial dysfunction. Diagnosing Kounis syndrome in the context of COVID-19 presents challenges, never-
theless, it is imperative to distinguish it from other cardiovascular disorders. The identification of risk factors
and predisposing situations that can exacerbate Kounis syndrome in COVID-19 patients is highlighted, with a
particular focus on patient assessment. The care of Kounis syndrome in COVID-19 necessitates a multidisci-
plinary strategy that involves collaboration among cardiologists, allergists, and other specialists. Possible thera-
pies encompass epinephrine, antihistamines, corticosteroids, cardiovascular interventions, as well as long-term
surveillance and measures to reduce risk. Additional investigation should include epidemiological enquiries,
experimental frameworks, and advancements in diagnostic and therapeutic approaches. Comprehending the
connection between viral infections and coronary syndromes caused by allergies is crucial for clinical practice
and the well-being of patients. This review explores the neurobiological similarities and clinical implications
of Kounis syndrome and COVID-19, aiming to enhance comprehension and treatment of this intricate clinical
scenario.
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1. Introduction both Kounis syndrome and COVID-19, exploring their poten-
. L . . tial mechanistic overlap and synergistic effects. We will elu-
The term Kounis syndrome was initially coined in 1991 . .. . . . .

cidate the clinical manifestations and diagnostic challenges
inherent in this dual pathology, highlighting the importance

of a multidisciplinary approach to patient assessment and

by Greek cardiologists Nicholas G. Kounis and George N.
Gongadze to describe an interesting combination of aller-
gic or hypersensitivity reactions that cause acute coronary
syndrome (ACS) (1). The knowledge of the intricate patho-
physiology and clinical implications of Kounis syndrome is
evolving along with our comprehension of it, which stimu-

management (1,5). Furthermore, we will discuss predispos-
ing factors and risk stratification strategies tailored to this
unique clinical scenario, recognizing the need for individual-

ized care in the face of varying patient presentations and dis-
lates further investigation into its subtleties. Additionally, the ymngp P

outbreak of SARS-CoV-2 and the COVID-19 pandemic has
brought about a new level of understanding about the rela-

ease severity (1,6,7). Finally, we will outline therapeutic ap-
proaches encompassing both pharmacological interventions

. . . . . . and adjunctive measures aimed at mitigating the inflamma-
tionships that exist between viral infections, inflammatory . .
. . tory cascade, optimizing coronary perfusion, and attenuat-
responses, and cardiovascular repercussions (2,3). . . L. ) .
. . ing viral replication, with a focus on evidence-based rec-
Despite COVID-19 continues to be most commonly asso- . . .
. . . . . ommendations and emerging treatment paradigms (1,8,9).
ciated with respiratory symptoms, an increasing amount . . . . .
K A . . Through this comprehensive analysis, we aim to contribute

of research links the virus to a wide range of cardiovascu-

lar symptoms, such as myocardial damage, myocarditis, ar-
rhythmias, and thrombotic events, highlighting the complex
pathophysiology of the illness (3,4). In subsequent sections,

to the evolving discourse surrounding the interface between
allergic-mediated coronary syndromes and viral infections,
fostering a deeper understanding of their interplay and its

implications for clinical tice.
we will delve into the pathophysiological underpinnings of fmprications for clinica’ practice
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2. Pathophysiology of Kounis syndrome

Kounis syndrome, also known as allergic angina or allergic
myocardial infarction, is a condition that involves the com-
bination of allergic or hypersensitive reactions with acute
coronary syndromes. This disease is a result of the release
of systemic histamine, tryptase, leukotrienes, and cytokines
following an allergic attack. Mast cells that have been acti-
vated, along with other immune cells that carry out a spe-
cific activity, produce substances that encourage the contrac-
tion of the coronary arteries, impair the function of the cells
lining the arteries, and induce the rupture of plaque. These
events can lead to a lack of blood supply to the heart muscle
or a heart attack. Allergic mast cell degranulation results in
the production of vasoactive chemicals that cause constric-
tion, permeability, and contraction of the coronary arteries
(1). The aforementioned actions have the potential to render
plaques unstable, hence initiating the occurrence of rupture
and thrombus in pre-existing atherosclerosis (8). Acute coro-
nary syndrome is caused by a decrease or complete stoppage
ofblood flow in the coronary arteries. Pro-inflammatory sub-
stances boost the process of platelet clumping and the ten-
dency of coronary blood vessels to form blood clots, hence
elevating the risk of a heart attack (18). In type I, the primary
mechanism is coronary spasm in people who have normal
coronary arteries and no risk factors for coronary artery dis-
ease. In type II, the allergic reaction leads to the erosion or
rupture of plaque. Stent thrombosis develops in type III. In
order to diagnose and treat patients, it is necessary to have a
comprehensive understanding of allergies and cardiovascu-
lar mechanisms, as well as the connection between immuno-
logical activation and coronary artery pathology (Figurel).

3. COVID-19 and cardiovascular compli-
cations

The SARS-CoV-2 virus, responsible for the COVID-19 pan-
demic, primarily targets the respiratory system but can also
have significant cardiovascular implications (2,3). Multiple
mechanisms have been proposed to explain the diverse car-
diovascular complications associated with COVID-19 infec-
tion (10-12). Firstly, SARS-CoV-2 can directly infect and dam-
age various cell types, including endothelial cells lining blood
vessels and cardiomyocytes in the heart muscle, through
binding to the angiotensin-converting enzyme 2 (ACE2) re-
ceptor present in these cells (3).

This direct viral injury can lead to endothelial dysfunction,
compromising blood vessel function, as well as myocar-
dial inflammation, potentially contributing to myocardial in-
jury or arrhythmias. Secondly, COVID-19 is characterized
by a dysregulated immune response and a cytokine storm,
with elevated levels of pro-inflammatory cytokines such as
interleukin-6 (IL-6), tumor necrosis factor-alpha (TNF-), and
C-reactive protein (CRP) (2). This systemic inflammation can
further exacerbate endothelial dysfunction, promote throm-
bosis (blood clotting), and cause myocardial injury, increas-

ing the risk of cardiovascular complications. Thirdly, COVID-
19 has been linked to an increased risk of thromboembolic
events, including life-threatening conditions like pulmonary
embolism, deep vein thrombosis, and acute coronary syn-
dromes (3). The underlying mechanisms may involve en-
dothelial injury, inflammation-induced hypercoagulability
(increased clotting tendency), and stasis (impaired blood
flow) due to immobility or critical illness (11).

4. Kounis syndrome and COVID-19: po-
tential pathophysiological interactions

The COVID-19 pandemic has illuminated the intricate
pathophysiological interplay between viral infections, dys-
regulated inflammatory responses, and cardiovascular com-
plications (12). Although Kounis syndrome, defined as

an acute coronary syndrome precipitated by inflammatory
stimuli, is a relatively uncommon clinical entity, the poten-
tial interactions between COVID-19 and Kounis syndrome
warrant meticulous investigation and elucidation (6). A key
potential mechanism involves the cytokine storm and aber-
rantly elevated levels of inflammatory m ediators, s uch as

interleukin-6 (IL-6), tumor necrosis factor-alpha (TNF-), and
C-reactive protein (CRP), observed in COVID-19 patients (2).
These inflammatory mediators have been implicated in the
pathogenesis of Kounis syndrome, as they can induce coro-
nary vasospasm, plaque destabilization, and thrombus for-
mation (2). Moreover, both COVID-19 and Kounis syndrome
share associations with endothelial dysfunction and an aug-
mented propensity for thrombotic events (3,11). The en-
dothelial injury and pro-coagulant state prevalent in COVID-
19 patients may potentiate the development of Kounis syn-
drome by exacerbating coronary vasospasm, plaque rup-
ture, and thrombus formation (3). Notably, COVID-19 has
been implicated in various hypersensitivity reactions, in-
cluding cutaneous manifestations, urticaria, and anaphy-
laxis, which can potentially act as precipitating triggers for
Kounis syndrome by eliciting the release of inflammatory
mediators and induce coronary vasospasm or plaque desta-
bilization (6). Furthermore, the direct viral injury and my-
ocardial inflammation associated with COVID-19 may con-
tribute to the development of Kounis syndrome by engender-
ing a pro-inflammatory milieu, impairing myocardial func-
tion, and potentially exacerbating acute coronary events (3).
There is a focus on ACS and COVID-19 vaccinations due to
their cardiovascular risks. COVID-19 vaccinations prevent
severe disease, hospitalization, and death; however, they
can cause cardiovascular events like ACS. Unknown causes
exist, but vaccine-induced immune responses may be re-
sponsible. ACS may be caused by immune system acti-
vation and inflammation, which d estabilize atherosclerotic

plaques. A vaccine allergy could produce Kounis syndrome,
a hypersensitivity-induced coronary artery spasm that could
cause ACS. This is rare, and immunization benefits exceed
concerns. Pre-existing cardiovascular conditions may in-
crease risk, but causality is unclear. While promoting the
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COVID-19 vaccination, healthcare practitioners must mon-
itor and manage risks, especially for high-risk patients. Risk
factors and molecular mechanisms of COVID-19 immuniza-
tion and ACS need further study. This will help create vacci-
nation strategies that reduce risks and improve safety for all
populations (14,16).

5. Risk factors and predisposing condi-
tions for Kounis syndrome in the context
of COVID-19

Certain risk factors and predisposing conditions may in-
crease the susceptibility to developing Kounis syndrome in
individuals infected with SARS-CoV-2 (1,6). Patients with
pre-existing cardiovascular diseases, such as coronary artery
disease, heart failure, or valvular heart disease, may be at
heightened risk. Additionally, individuals with a history of
allergic or atopic conditions, including asthma, eczema, or
hay fever, may be more prone to developing hypersensitiv-
ity reactions, potentially triggering Kounis syndrome (1).
Furthermore, certain medications employed in the manage-
ment of COVID-19, encompassing antivirals, antibiotics, or
immunomodulatory agents, possess the potential to elicit al-
lergic reactions and contribute to the development of Kou-
nis syndrome (6). Age and the presence of comorbidities,
such as diabetes mellitus, hypertension, and obesity, have
been associated with more severe clinical manifestations of
COVID-19 and an augmented risk of cardiovascular com-
plications, (3,7) suggesting that these factors may also pre-
dispose individuals to the development of Kounis syndrome
in the context of SARS-CoV-2 infection. Importantly, the
interplay between these risk factors, COVID-19 pathophys-
iology, and the mechanisms underlying Kounis syndrome

may culminate in a synergistic amplification of the inflam-
matory and thrombotic processes, potentially exacerbating
the severity and adverse outcomes of acute coronary events
3).
reactions after immunisation, there is currently no estab-
lished connection between COVID-19 and Kounis syndrome.
Post-vaccination, there have been reports of Kounis syn-
drome, which is an allergic reaction that leads to ACS. The ab-

While there have been recorded instances of allergic

sence of reliable evidence creates uncertainty regarding the
cause-and-effect relationship. Regrettably, there is no pre-
cise correlation between contracting COVID-19 and the oc-
currence of ACS, a crucial factor for diagnosing Kounis syn-
drome. Kounis syndrome occurs when a medication, in-
sect sting, or vaccination causes ACS. The duration of ACS
in relation to an allergic reaction or vaccination is often un-
predictable in cases of COVID-19 infection. Several COVID-
19 ACS patients do not exhibit any allergy or anaphylac-
tic symptoms, which adds complexity to the situation. Ur-
ticaria, angioedema, and bronchospasm are immediate al-
lergic responses observed in Kounis syndrome. The occur-
rence of Kounis syndrome in COVID-19-related ACS is im-
probable due to its infrequent manifestation of allergy symp-
toms. Kounis syndrome is characterised by an allergic re-
action and the involvement of the coronary arteries. Con-
sequently, the absence of symptoms further complicates the
association with COVID-19 (15,16).

6. Clinical presentation and diagnosis

The clinical presentation of Kounis syndrome in the context
of COVID-19 may vary depending on the underlying mecha-
nisms and severity of the condition (1). Patients may present
with symptoms suggestive of acute coronary syndrome, such
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as chest pain, shortness of breath, or electrocardiographic
(ECG) changes indicative of myocardial ischemia or infarc-
tion (1). Additionally, they may exhibit signs and symptoms
of an allergic or hypersensitivity reaction, including urticaria,
angioedema, wheezing, or anaphylaxis (1). The diagnosis of
Kounis syndrome in COVID-19 patients may be challenging
due to overlapping clinical features and the potential for mis-
diagnosis (5). A thorough clinical history, including recent
exposure to potential allergens or triggers, history of aller-
gic reactions, and cardiovascular risk factors, should be ob-
tained (1). Physical examination should assess for signs of
allergic reactions and cardiovascular findings suggestive of
myocardial ischemia or infarction. Diagnostic workup may
involve ECG, measurement of cardiac biomarkers (troponin,
CK-MB), coronary angiography in cases of suspected my-
ocardial infarction, and an allergic workup (serum tryptase,
IgE levels, skin testing) to identify potential triggers and con-
firm the allergic or hypersensitivity component (1).
Identification of inflammatory markers and cells in throm-
botic lesions diagnoses Kounis syndrome, commonly known
as allergic myocardial infarction. Kounis syndrome, caused
by allergies or hypersensitivity, and ACS. This rare mix of
immunological and cardiovascular issues necessitates a pre-
cise diagnosis. Increased circulating inflammatory media-
tors are the first sign of Kounis syndrome. During allergic re-
actions, inflammatory mediators such as histamine, tryptase,
leukotrienes, interleukins (IL-4, IL-6, IL-10), and TNEF- are
released into the bloodstream. In Kounis syndrome, these
substances increase and can cause coronary artery spasm,
atherosclerotic plaque destabilization, and thrombosis.
Histological identification of inflammatory cells in throm-
botic lesions is another Kounis syndrome diagnostic crite-
ria. After death or biopsy, the coronary thrombus contains
eosinophils, mast cells, macrophages, and other immune
cells. Kounis syndrome is marked by cardiac thrombi with
allergic cells. Kounis syndrome is characterized by allergic
reactions (e.g., urticaria, angioedema, or anaphylaxis) with
ACS symptoms such as chest discomfort, increased troponin,
and ischaemia-related electrocardiograms. We must rule out
non-allergic causes to confirm ACS. This involves a com-
plete patient history, allergy testing, and other diagnostics.
High inflammatory mediator levels, thrombotic lesions with
inflammatory cells, and clinical signs diagnose Kounis syn-
drome. Due to the allergic component, this condition may
require different therapy than conventional ACS regimens;
hence, accurate identification is vital (17).

7. Differentiating Kounis syndrome
from other COVID-19-related cardiovas-
cular complications
The diagnosis of Kounis syndrome in COVID-19 patients
should be made in the context of a thorough clinical eval-

uation and after ruling out other potential causes of acute
coronary syndromes or myocardial injury (5). COVID-19 it-

self has been associated with various cardiovascular compli-
cations, including myocardial injury, arrhythmias, heart fail-
ure, and thromboembolic events (3). It is crucial to distin-
guish Kounis syndrome from the direct cardiovascular effects
of COVID-19 or other potential causes, such as pre-existing
cardiovascular disease or secondary complications of severe
illness. The presence of an allergic or hypersensitivity com-
ponent, along with the temporal association between the on-
set of symptoms and potential triggers, can assist in the diag-
nosis of Kounis syndrome (1).

8. Management and therapeutic consid-
erations

A multifaceted approach combining cardiologists, allergists,
and other pertinent experts is necessary for the therapy of
Kounis syndrome in COVID-19 patients. Prompt removal of
the allergen or trigger, if identified, is crucial in the acute
treatment of allergic or hypersensitive reactions (8). When
anaphylaxis or severe allergic reactions occur, it is critical to
provide epinephrine very away. Moreover, the prudent ap-
plication of antihistamines (which include H1 and H2 re-
ceptor antagonists), corticosteroids, and bronchodilators is
necessary to reduce symptoms and the immune response.
To effectively manage acute allergy episodes, a coordinated
application of the managed therapeutic approaches is es-
sential. According to Kounis et al. (2019), therapeutic pro-
tocols for the management of ACS must be followed reli-
giously. These protocols call for the use of anticoagula-
tion, antiplatelet therapy, and revascularization techniques
like coronary artery bypass grafting or percutaneous coro-
nary intervention whenever clinically indicated (9). Fur-
thermore, evaluation of intracoronary vasodilators is neces-
sary, especially when treating coronary artery spasms, and
includes nitrates and calcium channel blockers (1). These
therapies demonstrate the complex management strategy
that is necessary for ACS, as explained in the current litera-
ture (9). Cardiovascular risk factor optimization is of utmost
relevance when it comes to long-term management. This
comprises the careful treatment of evidence-based pharma-
ceutical therapies and lifestyle adjustments for the under-
lying cardiovascular risk factors, such as diabetes, dyslipi-
daemia, and hypertension. These therapies include dietary
changes, the adoption of structured exercise programs, and
lifestyle improvements such as quitting smoking. These mul-
tifaceted strategies target specific risk factors as well as their
interactions, working together to address them holistically
to reduce cardiovascular morbidity and mortality. This all-
encompassing strategy emphasizes the importance of in-
corporating lifestyle and medication modifications into the
long-term management paradigm, as supported by recent
review literature. For long-term care, careful detection and
avoidance of allergens or other triggers that cause Kounis
syndrome are essential, as is the continued use of statins, an-
tiplatelet medicines, and customized cardiovascular drugs.
Furthermore, individuals with recurring episodes of Kounis

Copyright © 2024 Tehran University of Medical Sciences

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license (https://creativecommons.org /licenses/by-nc/4.0/).
Noncommercial uses of the work are permitted, provided the original work is properly cited. 4



FRONTIERS IN EMERGENCY MEDICINE. In Press

syndrome should take mast cell stabilizers or leukotriene in-
hibitors into account. Thorough monitoring for the return
of the syndrome or the advancement of cardiovascular dis-
ease and close collaboration with cardiologists and allergists
are crucial aspects of patient management. In the context
of COVID-19, it is critical to follow recommended treatment
protocols, which include antiviral therapy and careful moni-
toring for complications. It is necessary to be aware of any
possible drug interactions between COVID-19 therapy and
prescriptions for cardiovascular disease or Kounis syndrome.
Encouraging interdisciplinary cooperation between cardiol-
ogists, allergists, infectious disease experts, and other per-
tinent medical personnel guarantees all-encompassing pa-
tient treatment.

9. Prognosis and future directions

The prognosis of Kounis syndrome in COVID-19 patients
may vary depending on factors such as the severity of the
acute coronary event, the presence of underlying cardio-
vascular disease, and the effectiveness of treatment (1).
Prompt and appropriate management generally lead to a
favourable prognosis and resolution of the acute coronary
event, while pre-existing cardiovascular disease or compli-
cations like heart failure or arrhythmias can negatively im-
pact the prognosis, further compounded by the increased
risk of cardiovascular complications and potential long-term
sequelae associated with COVID-19 itself, highlighting the
need for careful monitoring and follow-up of these patients
(2,3,13). Future research directions in this area may include
epidemiological studies to determine the incidence, preva-
lence, risk factors, and predisposing conditions; investiga-
tions into pathophysiological mechanisms, including viral
entry and receptor interactions, experimental models and
in vitro studies, and animal models; biomarker studies for
predicting Kounis syndrome development; genetic and ge-
nomic studies to identify potential predispositions; clinical
trials evaluating therapeutic interventions; long-term follow-
up studies assessing cardiovascular outcomes and progno-
sis; application of artificial intelligence and machine learning
for early detection, risk stratification, and management; and
fostering multidisciplinary collaborations between cardiolo-
gists, allergists, infectious disease specialists, immunologists,
and other relevant experts to advance understanding and de-
velop integrated management strategies.

10. Conclusion

The combination of Kounis syndrome with COVID-19 poses
an intricate therapeutic challenge. The association between
Kounis syndrome, a rare illness that connects allergic reac-
tions to acute coronary crises, and COVID-19 is still uncer-
tain. While case reports indicate a possible connection be-
tween COVID-19 vaccination and Kounis syndrome, there is
currently no conclusive data available. The inflammatory
nature of COVID-19 may worsen the underlying causes of

Kounis syndrome, however the specific aetiology is still un-
known. Furthermore, the lack of rapid allergy responses in
numerous instances of COVID-19 makes identification and
treatment more challenging. In order to tackle these difficul-
ties, it is crucial to adopt a multidisciplinary strategy. Future
study should investigate the fundamental principles, dis-
cover biomarkers, and create effective treatment techniques
to enhance patient outcomes. In order to provide the best
possible care for patients who are at risk of developing Kou-
nis syndrome during the continuing pandemic, it is essential
to have a thorough awareness of the intricate relationship be-
tween many factors involved.
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