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Kounis syndrome: Is ceftriaxone 
or metronidazole responsible for 
acute myocardial infarction?  
A rare case
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Introduction

Kounis syndrome (KS) was first described by Kounis as an 
allergic angina syndrome progressing to allergic myocardial in-
farction (1). Further research about KS revealed that it is a multi-
organ and multidisciplinary condition (2). In this case report, we 
present a case of myocardial infarction caused by intravenous 
(IV) ceftriaxone and IV metronidazole administration.

Case Report

A 33-year-old male patient with a diagnosis of acute appen-
dicitis was treated with IV ceftriaxone and IV metronidazole. Ap-
proximately 30 minutes later, the patient complained of severe 
chest pain, nausea, itching, and widespread rash. Antihistaminic 
therapy was administered to the patient, and electrocardiogra-
phy (ECG) revealed an acute ST elevation.

The patient had no history of allergic anaphylaxis or any medi-
cation-related complications. His physical examination findings and 
blood pressure levels were normal. He had no fever but had exten-
sive skin rash. His ECG revealed normal sinus rhythm, a 2-mm ST el-
evation in D1-aVL, and a 2-mm ST depression in D2-D3, v3-6 (Fig. 1). 
An acute high lateral myocardial infarction was suspected. Bedside 
echocardiography (ECHO) showed normal ejection fraction.

The patient was initially treated with subcutaneous adren-
aline, IV dexamethasone (8 mg), IV prednisolone (120 mg), and 
IV pheniramine maleate (45.5 mg) in 2 mL for the diagnosis of 
anaphylactic reaction. Coronary angiography revealed normal 
coronary arteries (Fig. 2). Control ECG of the patient showed 
that ST elevations and ST depression returned to the isoelec-
tric line (Fig. 2). The patient was followed up in the coronary in-
tensive care unit, and IV nitroglycerine treatment was started. 
Approximately 90 minutes after the initial onset of chest pain, 
the patient’s chest pain completely disappeared. In serial ECG 
follow-up, ST abnormalities were completely normalized and 
declined to isoelectric line. Laboratory tests revealed normal 
hemoglobin and eosinophil levels. Neutrophil predominance 
was detected in the peripheral blood smear. Troponin I was 
elevated to 2.89 (normal range: 0–0.16). The patient was dis-
charged 72 hours later. ECG and ECHO findings before dis-
charge were completely normal.

Discussion

The development of acute coronary syndrome after expo-
sure to an allergen is not common. The association of allergic 
reactions and chest pain (accompanied by clinical and laborato-

Figure 1. Primary ECG record of the patient at the cardiology department

Figure 2. a) Coronary angiography of the patient. b) Control ECG of the 
patient
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ry findings of angina pectoris) was first defined in 1991 and was 
named as “Kounis syndrome” (1, 3-5). Inflammatory mediators 
and various cytokines and chemokines contribute to KS (6). Mast 
cells secrete factors, such as histamine, tryptase, platelet acti-
vating factor, leukotrienes, and thromboxane, which have been 
shown to cause coronary artery spasm or plaque rupture in the 
coronary vessels (2). Moreover, KS is not a single-organ disease. 
It is allergy-hypersensitivity-anaphylaxis of various organs, in-
cluding skin and respiratory and vascular systems, that can be 
affected by different treatment methods in various areas (2).

There are 3 variants of KS (7). Type 1 defines vasospasm and 
ischemia with normal coronary arteries without any risk factors 
or history of coronary artery disease, whereas type 2 develops 
on the basis of coronary artery disease and defines acute coro-
nary syndrome caused by rupture of an atheroma plaque. Type 3 
defines acute coronary syndrome that occurs with drug-eluting 
stent thrombosis, and the thrombus material removed reveals 
products secreted by mast cells (8).

Although penicillin is the most common antibiotic group to 
cause KS, there are rare reports of KS caused by ceftriaxone (9) 
or metronidazole (10).

In our patient, mast cell-based myocardial damage occurred 
shortly after the possible causative factors entered the body, 
and an acute coronary syndrome with ST elevation occurred. 
It is not clear, however, whether the main factor causing the KS 
was ceftriaxone or metronidazole or both. Our patient mimicked 
the type 1 KS on the basis of coronary spasm.

Conclusion

The fact that such a clinical picture could be fatal should be 
considered. Acute coronary syndrome treatments (medical or 
invasive) in accordance with current guidelines should be of-
fered to patients immediately, and care should be taken in the 
follow-up of patients. Furthermore, extensive research is re-
quired to elucidate the optimal treatment.

Informed consent: Informed consent was obtained from the pa-
tient.
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