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Abstract

Background
Kounis syndrome is a rare cause of myocardial infarction. Pericarditis, which is one of the complications
of myocardial infarction, can also develop after kounis syndrome.

Case Presentation
A 19 year old female patient with no known previous disease history, referred to emergency department
with anaphylactic shock after bee stinging. After clinical stabilisation, further investigation showed ECG
changes and elevated high sensitive troponin T (hs-troponin T) levels, which led to the diagnosis of
Kounis Syndrome and the patient was referred to the Cardiology Intensive Care Unit. During the
diagnostic work-up and patient follow-up's, a new onset chest pain led to the diagnosis of Pericarditis
Epistenocardica.

Conclusions
This case report discusses the clinical case and current medical management and treatment of Kounis
Syndrome and Pericarditis epistenocardica.

Background
Kounis Syndrome is described as the concurrence of acute coronary syndromes (ACS) with anaphylaxis
or hypersensitivity reaction. In addition to the typical �ndings of these allergic or hypersensitivity
reactions, patients may present with symptoms and/or signs of ACS within a wide spectrum, ranging
from minimal symptoms and mild elevation of cardiac markers to ST segment elevation in
electrocardiography (ECG), arrythmias and wall motion abnormalities typical of an occlusive myocardial
infarction (OMI) (1). Pericarditis epistenocardica is described as early pericarditis, occuring within days
after myocardial infarction. Pericarditis is caused by in�ammation of the pericardium, and acute
pericarditis may have several potential causes (2). During modern era, post-myocardial pericarditis isn’t
as common as it once was, due to wide availability of the early reperfusion therapy strategies. In this
case report, we present a 19-year old female patient diagnosed with Kounis Syndrome, developing
pericarditis epistenocardica during hospital-stay. To the best of our knowledge, development pericarditis
epistenocardica during the treatment of Kounis Syndrome is rare in the literature.

Case Presentation
A 19-year-old female patient who was a beekeeper developed urticaria, chest pain, vomiting, palpitations
and cold sweats approximately 20 minutes after the bee sting.
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Adrenaline I.M was administered to the patient, who was evaluated in the emergency department,
considering anaphylactic shock. Saline, antihistamine and methylprednisolone were administered
intravenously. Due to the increase in chest pain and dyspnea in the follow-up, the patient was referred to
the cardiology department.

On presentation, the patient was drowsy with cold extremities, was hypotensive with a blood pressure of
80/35 mmHg, with heart rate 120 bpm, respiratory rate 25/min and O2 saturation was 94%. She received
anaphylactic shock diagnosis and was immediately treated with 2 doses of 0.5 mg adrenaline I.M, 3000
cc’s of I.V. �uids, I.V. anti-histaminic and corticosteroids. After clinical stabilisation, control ECG showed
sinus rythm with 2 mm ST depressions in precordial and extremity leads, accompanied with 1.5 mm ST
elevation in aVR lead (Fig. 1). Laboratory results showed elevated levels of hs-Troponin T and creatin
kinase- mb fraction (CK-MB). The patient was consulted with Cardiology department and admitted to
Cardiology Intensive Care Unit (CICU) with the diagnosis of Kounis Syndrome.

At the admittance in the CICU, the patient had minor nausea and mild stabbing-like chest pain, and the
vital signs were within normal range. Control ECG was obtained and showed sinus rythm with almost
complete normalisation of ST segments. (Fig. 2). Bedside echocardiography showed left venticle ejection
fraction (LVEF) %65 with no systolic disfunction, mild mitral valve prolapse with mild mitral regurgitation,
and normal pericardial structure without pericardial effusion. Control blood samples were obtained and
results showed hs-Troponin T − 0,198 ng/mL (upper limit 0,014 ng/mL), CK-MB 5,27 ng/mL (upper limit
4,88 ng/mL) and leucocytosis with total white blod cell (WBC) of 21,16 x 10^3/uL and other laboratory
results were within normal ranges. Blood levels of histamine, tryptase, chymase and immunglobulin E
(IgE) weren’t in laboratory workup due to absence of test kits. Supportive treatment was started with anti-
histaminic drugs for late-phase anaphylaxis and intravenosus (iv) hydration. Due to increased hs-
Troponin T and CK-MB levels, coronary computed tomography (CT) angiography was performed. CT
angiography results showed normal coronary, cardiac and aortic anatomy, with no coronary obstructions
(Figs. 3,4,5).

After follow-up in CICU, patient was transferred to service on the third day. One day later, the patient
developed a new onset chest pain characterised as stabbing-like, increasing with leaning forward. Control
ECG showed PR segment depressions and concave ST elevations in precordial leads (Fig. 6). Physical
examination was normal with absence of frotman, and control echocardiography imaging was ordered,
showing normal pericardial structure with no other abnormalities. The patient was diagnosed with
Pericarditis epistenocardica. Follow-up therapy was modi�ed due to new �ndings, and the patient’s pain
resolved within 2 days.

During follow-up, physical examinations and control laboratory samples showed no deterioration with no
additional symptoms, ECG showed resolved ST segment changes (Fig. 7) and the patient was discharged
with treatment for pericarditis and was referred to Immunology subspecialist.

Discussion
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Kounis Syndrome is �rst described by Nicholas Kounis M.D. as a coincidental occurence of chest pain
and allergic reaction, accompanied by clinical and laboratory �ndings of classical angina pectoris.
Observed signs of allergic reaction are hypotension, diaphoresis, pallor and bradycardia, and
electrocardiographic �ndings may show myocardial ischemia, arrythmias and conduction defects (1).
Historically, medical reports about cardiovascular symptoms associated with allergic backgrounds are
�rst published more than 80 years ago (3).

In later years, de�nition of Kounis Syndrome was expanded as: “the concurrence of acute coronary
syndromes including coronary spasm, acute myocardial infarction, and stent thrombosis, with conditions
associated with mast-cell and platelet activation and involving interrelated and interacting in�ammatory
cells, such as macrophages and T-lymphocytes, in the setting of allergic or hypersensitivity and
anaphylactic or anaphylactoid insults” (4). Additionally, recent researches showed that Kounis Syndrome
can also affect the mesenteric (5) and cerebral arteries (6).

Three main types of Kounis Syndrome. Type I variant is the most common form caused by coronary
vasospasm, includes patients without underlying coronary artery disease. In�ammatory mediators
released from allergic or hypersensitivity reaction causes coronary artery spasm and may have results
ranging from mild clinical syndrome without increase of cardiac enzymes and troponins, to acute
myocardial infarction with increased levels of those markers. Type II variant includes patients with
underlying stable pre-existing atherosclerotic disease in coronary arteries, leading to outcomes ranging
from coronary vasospasm and normal levels of cardiac enzymes and troponins, to vasospasm
accompanied with plaque erosion or rupture manifesting as acute myocardial infarction. Type III variant
includes patients with coronary artery stent thrombosis, in which thrombus material shows presence of
eosinophils and mast cells (7).

Main reason of coronary thrombosis is the mast-cell degranulation triggered by allergic or
hypersensitivity reactions which results in activating low and high a�nity IgE receptors upon the surface
of the platelets (8), which in turn trigger the activation, adhesion and aggregation of the platelets.
Previous researches upon this subject shows that, even without the setting of allergic or hypersensitivity
reaction, mast cells are present in both ruptured coronary plaque sites and also in plaques which are
susceptible to both erosion and rupture, thus leading to the conclusion of mast cell presentation at
plaque sites ready to degranulate just before the acute coronary event. Same study showed that the ratio
of degranulated mast cell in�ltrates between the site of the coronary atheromatous erosion or rupture and
nearby normal endothelial segments were found in a ratio of 200 to 1 (9). Thus, the patients with
coronary artery atheromatous lesions susceptible to erosion or rupture, already contain increased ratio of
mast cell in�ltration and the setting of allergic or hypersensitivity reaction triggers this mast cell
degranulation and platelet activation cascade, leading to coronary thrombus formation.

Main diagnostic workup in suspected Kounis Syndrome includes complete blood count (CBC) with
attention to eosinophil levels, cardiac enzymes and troponin I or T, C-reactive protein (CRP), total and
spesi�c (IgE), histamine, chymase, tryptase levels. In differential diagnosis, Takotsubo syndrome or
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stress-induced cardiomyopathy and hypersensitivity myocarditis should be considered, along with other
causes of in�ammatory cardiac diseases.

Therapeutic approach is divided in 2; myocardial revascularization and treatment of allergic reaction.
Current guidelines don’t have speci�c treatment algorithm for Kounis Syndrome. Approach on acute
coronary syndromes should be based upon ACS guidelines. In this case report; resolution of ST segment
changes and chest pain, combined with low probability of underlying coronary artery disease, has led us
to perform non-invazive coronary artery imaging, which showed no coronary artery obstruction and/or
signi�cant coronary vasospasm. Follow-up therapy was designed according to these �ndings.

Allergic reactions have three phases; early-phase reaction develops within minutes of exposure to
allergen, resulting with releasing of early-phase mediators. Late-phase typically develops after 2–6 hours
and peaks 6–9 hours after exposure. Chronic phase is caused by repetitive or prolonged exposure to the
allergen. Patient’s initial therapy and follow-up plan should be designed according to these phases of
allergic reactions. In this case, we have added selective H-1 anti-histaminic drug oral therapy, and referred
the patient to Allergy & Immunology specialist after discharge.

Pericarditis epistenocardica is described as pericarditis occuring within days after myocardial infarction.
If the pericarditis develops with delay after the initial infarction, it is described as Dressler Syndrome.
Acute pericarditis may develop from different causes. The most common form is idiopathic pericarditis.
Other causes include infections (e.g. viral (most commonly), bacterial, parasitic or fungal), cardiac
damage (e.g. myocardial infarction, cardiac trauma, pulmonary thromboembolism), in�ltrative or
in�ammatory cardiac diseases, metabolic diseases (e.g. uremic pericarditis), drugs, radiotherapy etc.

Diagnosis of acute pericarditis requires at least 2 of the 4 following criteria: pericarditic chest pain,
pericardial rubs, new widespread ST-elevation or PR depression on ECG, and pericardial effusion (new or
worsening). Additional supporting �ndings are elevation of markers of in�ammation and evidence of
pericardial in�ammation by an imaging technique (e.g. CT, CMR). Major predictors of poor prognosis
include fever > 38°C, subacute onset, large pericardial effusion, cardiac tamponade and lack of response
to aspirin or non steroidal antiin�ammatory drugs (NSAID) after at least 1 week of therapy. Minor
predictors include myopericarditis, immunosuppression, trauma and oral anticoagulant therapy. Main
management of pericarditis include anti-in�ammatory therapy with aspirin/ibuprofen with dose decrease
every 1–2 weeks, and adjunct therapy with colchicine which is continued for 3 months. Low dose of
corticosteroids should be considered if there is a contra-indication or failure of therapy with
aspirin/NSAID, with the exclusion of infectious cause or there is a spesi�c indication (e.g. auto-immune
disease). Exercise restriction should be considered until symptom resolution and normalization of CRP,
ECG and echocardiography.

Both the Kounis Syndrome and pericarditis are based on in�ammatory and/or immunologic
mechanisms. Considering this, concommitance of both clinical settings may exist more than previously
reported. In this situation, treatment regime should be patient-based, due to the potential involvement of
myocardial necrosis, which may be exaggerated with the use of NSAIDs/corticosteroids.
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Conclusions
Kounis Syndrome can present with a wide range of clinical setting, ranging from mild myocardial injury to
fully developed OMI. Careful evaluation of symptoms and signs after allergic or hypersensitivity reactions
should be made. During follow-up, development of pericarditis may complicate the process of healing,
and mismanagement of the pericarditis may result with development of recurrent/chronic pericarditis.
Based on initial �ndings, suitable patients should be referred to be evaluated by appropritate specialists.
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Figures

Figure 1

Electrocardiogram at �rst medical contact (ST segment depression)

Figure 2
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Normalized Electrogram -1

Figure 3

Coronary Computed Tomography Angiography -1
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Figure 4

Coronary Computed Tomography Angiography -2
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Figure 5

Coronary Computed Tomography Angiography -3
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Figure 6

Electrocardiogram compatible with pericarditis

Figure 7

Normalized Electrocardiogram -2
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