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ABSTRACT

Background: Kounis Syndrome (KS) or allergic myocardial infarction is a rare, complicated
Coronary Artery syndrome (CAD) which develops concurrently with an allergy or hypersensitivity
reaction. It is also termed as Allergic Angina or Allergic Myocardial Infarction. The Coronary
Artery Disease (CAD) is caused by Atherosclerotic plaque accumulation, a condition in which
the coronary arteries that deliver blood, oxygen and nutrients to the heart muscle constrict or
become clogged due to this, blood supply to the heart is reduced which can cause angina (chest
discomfort) and dyspnea. The syndrome has well-defined clinical and diagnostic significance
highlighting the involvement of inflammatory mediators in cardiovascular pathology.
Objectives: To provide an overview on the pathophysiology, classification, triggers, clinical
presentation, diagnosis, treatment and prognosis of Kounis Syndrome. Materials and Methods:
A review of current literature on the mechanisms, clinical features and management strategies
for KS, focusing specifically on the need for simultaneity in the recognition of allergic and
coronary symptoms. Results: Kounis Syndrome (KS) is a rare condition where Acute Coronary
Syndromes (ACS) is linked to allergic reactions. This happens because substances like histamine
and tryptase are released. There are 3 types: vasospasm without Coronary Artery Disease (CAD),
plaque disruption with existing CAD and hypersensitivity causing stent thrombosis. Triggers
can be drugs, foods, insect bites, or environmental allergens. Symptoms include chest pain,
ECG changes and allergic signs like rash and anaphylaxis. Diagnosis involves looking at the
patient's history, identifying the allergen and checking for signs of ischemia and allergic reaction.
Treatment includes antihistamines, corticosteroids, epinephrine (used carefully) and standard
ACS treatments. The outcome depends on how much the coronary arteries are affected and the
severity of the reaction. Conclusion: Kounis Syndrome is an allergy and cardiovascular pathology
which indicates their connection. More public awareness through the medical community and
the provision of better reporting are surely crucial in order to have more information of its
epidemiology and adequate patient care. More studies should be carried out to elucidate the
mechanisms and to prescribe effective treatments in the case of Kounis Syndrome.
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Kounis Syndrome, allergic myocardial infarction. This syndrome
manifests as vasospastic angina or can lead to acute myocardial
infarction; it is generally seen with allergic reaction.

Kounis Syndrome (KS) is the co-occurrence of an Acute Coronary
Syndrome (ACS) with hypersensitivity actions after an allergenic
event. It was first described by Kounis and Zavras in 1991 as an
allergic angina syndrome (Kounis et al., 1991).
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Now, allergic angina and allergic myocardial infarction are
common diseases that can affect patients of all ages, have multiple
and ever-growing causes with widening clinical manifestations
and constitute a broad range of mast cell-activation disorders
referred to as Kounis Syndrome. However, none of these studies
described the allergic angina syndrome, which could progress to
the acute allergic myocardial infarction (Amro M et al., 2020).

Kounis Syndrome is an acute coronary syndrome precipitated
by the release of inflammatory mediators such as histamine,
leukotrienes and cytokines during an allergic reaction, leading
to coronary artery spasm or atheromatous plaque erosion and
rupture (Kounis et al., 1991).
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Kounis Syndrome has three variants

Type I: Patients without predisposing factor of coronary artery
disease and normal coronary arteries where coronary artery
spasm is induced by allergic mediators (Kounis et al., 2011)
(Figure 1).

Type II: Individuals with underlying stable atheromatous
background, in which, allergic mediators could potentially
induce plaque erosion or rupture.

Type III: Patients with stent thrombosis of the coronary arteries
related to allergic reactions (Kounis, 2006).

Triggers: There are many allergens that can induce Kounis
Syndrome, including:

e Antimicrobials, Anti-Inflammatories (NSAIDs),

chemotherapeutic agents.
e Foods, especially nuts, shellfish and some fruits.

e Environmental exposures, e. g. insect stings and latex
(Kogias et al., 2010).

Clinical Presentation

Commonly experienced with chest pain and associated allergy
signs including rash, itch, or anaphylaxis. Electrocardiography
findings may mimic those of myocardial infarction and cardiac
biomarkers may be elevated (Tsigkas et al., 2010), (Lakshmipriya
T et al.., 2025).

Diagnosis

Kounis Syndrome is based on a combination of clinical history,
the identification of the potential allergen, features of an allergic
reaction and evidence of myocardial ischemia. Other tests such
as coronary angiography can be performed to look for spasm or
rupture of atheromatous plaque (Kounis et al., 2008) (Figure 2).

Pathophysiology
Management

The management of Kounis Syndrome requires treatment for the
allergic response as well as the myocardial ischemia (Figure 3).

Antihistamines, corticosteroids and epinephrine for
the allergic component

Conventional acute coronary syndrome treatments, including
nitrates, calcium channel blockers, antiplatelet drugs and
occasionally, Percutaneous Coronary Intervention (PCI) referred
to as angioplasty with stent implantation, is a minimally invasive
technique for opening blocked or constricted coronary arteries.
It is a common therapy for Coronary Artery Disease (CAD),
including acute myocardial infarction (heart attack) and it
increases blood flow to the heart.

Prognosis

The outcome of Kounis Syndrome depends on the severity of
the allergic reaction and the degree of coronary involvement
that exists. It is in the early possible stages and need proper
management to enhance the prognosis (Biteker et al., 2011).

Epidemiology

Estimates of the incidence of Kounis Syndrome are unavailable
because the condition likely goes underdiagnosed owing to its
varied manifestations and its relation to several cardiovascular and
allergic disorders. It has estimated that, awareness and reporting
only are crucial to improve understanding its epidemiology data
(Mazarakis et al., 2011).

COVID-19 induced Kounis Syndrome

Possible Kounis Syndrome with death has been described in
COVID-19 vaccinations showing that the syndrome links acute
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Figure 1: Overview of the triggers associated with Kounis Syndrome.
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coronary events to allergic reactions. Here’s a detailed overview
of Kounis Syndrome in the context of COVID-19 vaccination,
supported by references (Navaradnam P et al., 2021):

Association with COVID-19 Vaccination

Kounis Syndrome, therefore, hasappeared asa possiblebutnotvery
frequent side effect of COVID-19 vaccination. The mechanism is
an alleged allergic or hypersensitivity to components in vaccines,

which can cause acute coronary syndromes (Fassio et al., 2012).

Mechanism

The proposed mechanism entails the generation of histamine,
tryptaseand cytokine thatare inflammatory mediatorsin reactions
to the vaccine excipients or the immunologic response caused by
the vaccine. Kounis has demonstrated that these mediators can
lead to coronary artery spasm, plaque rupture, stent thrombosis,
giving way to the manifestations of this syndrome (Abdelghany
etal., 2019).

Reported Cases

The current case reports show evidence of Kounis Syndrome after
COVID-19 vaccination. These cases were associated with diverse
vaccines-including mRNA vaccines like Pfizer-BioNTech and
Moderna-and vector vaccines like AstraZeneca and Johnson and
Johnson (Kounis et al., 2021).

Clinical Presentation

These patients are mostly complaining of chest pain but some of
them may have signs of allergy like rash, itching or angioedema.
In most of the cases, electrocardiographic changes along with
elevated levels of Cardiac biomarkers suggestive of myocardial
ischemia are noted (Cagli et al., 2021).

Diagnosis

+* Diagnosis of Kounis Syndrome after COVID-19 Vaccination
has temporal association between:

e  Vaccine Administration,

+  Onset of Myocardial Ischemia,

+  Allergic Reaction.

+* During Coronary Angiography, following may be observed:

o Coronary Artery Spasm,

o Atheromatous Plaque Disruption (Tajstra et al., 2021).

Management

Management of Kounis Syndrome after COVID-19 Vaccination
includes:

% Myocardial Ischemia Treatment (Rameez ef al., 2021).

+  Nitroglycerin,

o  Beta Blockers,

o Antiplatelet Agents,

o Percutaneous Coronary Intervention (PCI).

+ Risk Mitigation Strategies (Singh et al., 2021).

»  Monitoring individuals receiving COVID-19 Vaccination,

« History of Cardiac Problem Patients screened before
Vaccination,

o Prompt response to symptoms and providing protocols to
manage adverse drug reaction.

+¢ Allergic Reaction Management.

o  Antihistamine or Antiallergic drugs,
o Corticosteroids,
o  Epinephrine (rarely).
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Figure 2: Pathophysiology of allergic myocardial infarction.
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Figure 3: Management approach to Kounis Syndrome.

Prognosis and Outcomes

However, given the fact that Kounis Syndrome appears to be a
self-limiting condition, whose patients usually do not develop
any serious adverse outcome if the condition is well diagnosed
and adequately managed early enough post-vaccination, the
prognosis is rather good. However, the condition points to the
need to be closely observing the individuals who receive the
vaccines especially if they have allergies or heart diseases (CDC
COVID-19, 2021).

CONCLUSION

Kounis Syndrome as a cardiac hypersensitivity after the
COVID-19 vaccination is a rare side effect that targets patients
with chest pain, an allergic attack and myocardial ischemia. It is
a clinical diagnosis characterized by demonstrable myocardial
ischemia and an allergic reaction. Available treatment options
include antihistamines, corticosteroids and epinephrine
and, in addition to this, nitrate, calcium channel blocker,
antiplatelet agents and in severe cases, the revascularization
tool, Percutaneous Coronary Intervention (PCI). The measures
includes tests before administration of vaccine and follow up of
vaccinated individuals so as to diagnose severe reactions. Kounis
Syndrome following vaccination is rather benign, but incidence
of the condition highlights the need to closely observe subjects
who received vaccines, especially those with prior allergies or

heart disease. The condition raises the need to continue closely
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observing vaccine recipients especially those with allergies or
cardiovascular diseases.
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Ribonucleic Acid; COVID 19: Corona Virus Disease 19.

ETHICAL STATEMENT

This review article entitled "Kounis Syndrome Prevalence in
Context of COVID-19 Vaccination" does not involve any studies
with human participants or animals performed by any of the
authors. The research is based solely on the analysis and synthesis
of previously published studies. All sources used have been
appropriately cited, ensuring academic integrity and respect for
intellectual property.

REFERENCES

Abdelghany, M., Subedi, R., Shah, S., & Kozman, H. (2019). Kounis syndrome: A review.
Angiology, 70(9), 896-906.

Ali, A. K., & Hartzema, A. G. (2012). Assessing the association between omalizumab and
arteriothrombotic events through spontaneous adverse event reporting. Journal of
Asthma and Allergy, 5, 1-9. https://doi.org/10.2147/JAA.S29811

701



Ekambaram, et al.: Kounis Syndrome Prevalence in Context of COVID-19 Vaccination: A Review

Biteker, M., Duran, N. E., Biteker, F. S. et al. (2011). Kounis syndrome: A case of coronary
stent thrombosis induced by quinolone use. Turk Kardiyoloji Dernegi Arsivi, 39(6),
473-477.

Cagli, K. E.,, & Kaya, C. (2021). Kounis syndrome after the first dose of Sinovac-CoronaVac
vaccine: A case report. Vaccines, 9(6), 555.

Centers for Disease Control and Prevention (US). (2021). COVID-19 response team; Food
and Drug Administration. Allergic reactions including anaphylaxis after receipt of
the first dose of Pfizer-BioNTech COVID-19 vaccine-United states, December 14-23,
2020. MMWR. Morbidity and Mortality Weekly Report, 70(2), 46-51.

Kogias, J. S., Papadakis, E. X., Tsatiris, C. G., Hahalis, G., Kounis, G. N., Mazarakis, A.,
Batsolaki, M., Gouvelou-Deligianni, G. V., & Kounis, N. G. (2010). Kounis syndrome: A
manifestation of drug eluting stent thrombosis associated with allergic reaction to
contrast material. International Journal of Cardiology, 139(2), 206-209. https://doi.o
rg/10.1016/j.ijcard.2008.08.026

Kounis, N. G. (2006). Kounis syndrome (allergic angina and allergic myocardial infarction):
A natural paradigm? International Journal of Cardiology, 110(1), 7-14. https://doi.
org/10.1016/j.ijcard.2005.08.007

Kounis, N. G. Koniari, I, de Gregorio, C., Velissaris, D., Petalas, K. Brinia, A,
Assimakopoulos, S. F, Gogos, C., Kouni, S. N., Kounis, G. N., Calogiuri, G., & Hung,
M.-Y. (2021). Allergic reactions to current available COVID-19 vaccinations:
Pathophysiology, causality and therapeutic considerations. Vaccines, 9(3), 221. https
://doi.org/10.3390/vaccines9030221

Kounis, N. G., Mazarakis, A., Tsigkas, G., Giannopoulos, S., & Goudevenos, J. (2011). Kounis
syndrome: A new twist on an old disease. Future Cardiology, 7(6), 805-824. h
ttps://doi.org/10.2217/fca.11.63

Kounis, N. G, Soufras, G. D., & Hahalis, G. (2011). Kounis syndrome (allergic angina and
allergic myocardial infarction): A natural paradigm? Heart Views, 12(3), 123-128.
Kounis, N. G, Soufras, G. D., Kounis, G. N. et al. (2008). Allergic myocardial infarction:

“Kounis syndrome”. Clinical Cardiology, 31(7), 299-304.

Kounis, N. G., & Zavras, G. M. (1991). Histamine-induced coronary artery spasm: The
concept of allergic angina. The British Journal of Clinical Practice, 45(2), 121-128. htt
ps://doi.org/10.1111/j.1742-1241.1991.tb10251.x

Rameez, R, Ahmed, S., & Mirza, M. (2021). Kounis syndrome following mRNA COVID-19
vaccine. BMJ Case Reports, 14(9).

Singh, B., Kaur, P, Cedeno, L. et al. (2021). COVID-19 mRNA vaccine and myocardial
infarction. European Journal of Case Reports in Internal Medicine, 8(4):002681.
Tajstra, M., Jaroszewicz, J., & Gasior, M. (2021). Acute coronary tree thrombosis after
vaccination for COVID-19. JACC. Cardiovascular Interventions, 14(9), e103-e104. htt

ps://doi.org/10.1016/j.jcin.2021.03.003

Amro M, Mansoor K, Amro A, et al. (February 12, 2020) Kounis Syndrome Induced by
Protamine Sulfate. Cureus 12(2): €6972. doi:10.7759/cureus.6972

Navaradnam P, Suganthan N, Kumanan T, et al. (April 21, 2021) Kounis Syndrome
and Multiorgan Failure Following Multiple Wasp Stings. Cureus 13(4): e14606.
doi:10.7759/cureus.14606

Lakshmipriya T, Gopinath SCB, Chen Y, Sasidharan S, Subramaniam S, Gunny AAN, Md
Ali UF, Salimi MN, Fakhri MA, Salim ET, Thirugnanasambandan T. Current Scenario
in Associating Clinical COVID-19 Biomarkers for Developing Surveillance Platforms.
Curr Med Chem. 2025 Jan 9. doi: 10.2174/0109298673331044241031100627. Epub
ahead of print. PMID: 39806951.

Cite this article: Bhavya E, Swetha S, Jerphene Franklin J, Nithish Kumar J. The Prevalence of Kounis Syndrome and COVID-19 Vaccination: A Comprehensive

Review. Int. J. Pharm. Investigation. 2025;15(3):698-702.

702

International Journal of Pharmaceutical Investigation, Vol 15, Issue 3, Jul-Sep, 2025



