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 Patient: Male, 38-year-old
 Final Diagnosis: Myocardial Infarction
 Symptoms:	 Chest	discomfort	•	dyspnea	•	hypotension
 Medication: —
 Clinical Procedure: —
 Specialty:	 Allergology	•	Cardiology

 Objective: Unusual clinical course
 Background: Kounis syndrome is a hypersensitive coronary disorder triggered by drugs, food, and environmental factors. A 

38-year-old male patient with acetaminophen-induced type 1 Kounis syndrome is described. The purpose of 
this paper is to show that Kounis syndrome is a serious condition that may be linked to a common medication 
and that it should be recognized earlier in clinical practice.

 Case Report: We report a case of a 38-year-old male patient with chest discomfort, dyspnea, and hypotension following a 
paracetamol continuous infusion, as well as ST elevation on numerous leads during the episode. The diagnosis 
of drug-induced Kounis syndrome was made when the patient no longer had angina and the EKG returned to 
normal after the infusion was discontinued; the coronary angiography also showed no remarkable stenosis.

 Conclusions: Kounis syndrome is a hypersensitive coronary disease that involves eosinophil and/or mast cell infiltrated cor-
onary stent thrombosis, vasospastic angina, and allergic myocardial infarction. Although acetaminophen is 
widely used, acetaminophen-induced Kounis syndrome is uncommon and seldom documented. The necessity 
of detecting the distinct appearance earlier to give more suitable therapy is highlighted in this report.
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Background

Kounis syndrome is an acute coronary syndrome character-
ized by coronary artery vasospasm, acute myocardial infarc-
tion, and coronary stent thrombosis, all of which are linked to 
mast cell and platelet activation in the context of allergies or 
anaphylaxis [1-4]. Inflammation mediators such as histamine, 
platelet activation factors, arachidonic acid derivatives, pro-
teases, and numerous types of cytokines and chemokines re-
leased during the allergic process activate Kounis syndrome [5].

The syndrome is not uncommon, with one study reporting 
that 3.4% of allergy patients (27/793) brought to the emer-
gency room had the syndrome [6]. Kounis syndrome patients 
have longer hospital stays (mean, 5.8±6.0 vs 3.0±3.9 days, 
P<0.001) and higher rates of all-cause in-hospital death (7.0% 
vs 0.4%, P<0.001), according to a national registry in the United 
States [7] compared with patients without Kounis syndrome. 
Nevertheless, it is rarely recognized and reported in clinical prac-
tice due to incorrect diagnosis. Therefore, doctors must keep 
it in mind to diagnose and manage these patients correctly.

Case Report

This is the case of a 38-year-old man who was admitted to a 
rural hospital with diarrhea. He had stomachache, lighthead-
edness, and diarrhea with blood stains 3 days before admis-
sion, after consuming raw foods. He was diagnosed with in-
fectious diarrhea and then admitted. He had no previous 
history of allergic reaction to food, drugs, or environmental 
elements. The next day at the hospital, shortly after receiving 
the paracetamol infusion, he felt chest discomfort, dyspnea, 
and hypotension. There was neither urticaria nor angioedema 
on the record. This was also the first time since his admission 
that he had been given paracetamol. The exams of the other 
organs were unremarkable. On electrocardiogram (recorded 
in the rural hospital) (Figure 1), there were anterolateral and 
posterior ST elevation along with depressed ST segments in 
leads aVR, V1, V2, V3, V3R, V4R; no q waves were observed. 
The blood test revealed an increased level of hs-Troponin T of 
1580 ng/L (reference range: <24.9 ng/L). There was no record 
of the baseline ECG or troponin concentration at the time of 
admission. Acute myocardial infarction was diagnosed, and 
the patient was sent to the secondary hospital.

Figure 1.  Electrocardiogram recorded during angina episode at the rural hospital. Sinus rhythm, D1, D2, aVF, V4, V5, V6 leads had 
elevated ST segments.
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The patient had a second electrocardiogram (recorded at the 
secondary hospital 6 h after the angina attack) (Figure 2), which 
revealed sinus rhythm, no ST-T alterations, and no q waves 
at any of the leads. At that time, the blood concentrations of 
hs-Troponin T and D-dimer were 2716 ng/L (reference range: 
<14.0 ng/L) and 5.21 mcg/mL (reference range: <0.5 mcg/mL). 
He stated that he had no chest pain or trouble breathing, and 
his vital signs were normal. The diagnosis of Kounis syndrome 
was made, and he was sent to another cardiology center that 
had a catheterization lab. He arrived at our hospital more than 
12 h after the angina attack, at which time the EKG was neg-
ative, and the transthoracic echocardiography was normal; 
hence, he was hospitalized for planned coronary angiography.

A transthoracic echocardiogram 1 day before the angina ep-
isode, 1 day after the event, and 3 days later, were normal. 
There was no evidence of dyskinesis, the left ventricular func-
tion was 71%, and no pericardial effusion was noted. His blood 
IgE concentration was 380.2 IU/mL (<158 IU/mL). The results 
of the coronary angiography (Figures 3, 4) revealed right cor-
onary dominance, no stenosis, and no wall motion abnormali-
ties in left ventriculography. He had uneventful hospital course 
and then was discharged with the diagnosis of lateral, posteri-
or, and inferior acute ST-elevated myocardial infarction due to 
coronary spasm/Kounis syndrome, triggered by acetaminophen.

Figure 2.  Electrocardiogram 6 h after the angina, recorded at the secondary hospital. Sinus rhythm, no ST-T changes, no q wave 
detected.

Figure 3.  Coronary angiography showed no remarkable findings 
on the left coronary artery.

Figure 4.  Coronary angiography showed no remarkable findings 
on the right coronary artery.
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Discussion

The signs and symptoms of allergy, hypersensitivity, and ana-
phylaxis-related cardiovascular problems have been docu-
mented in the literature for 7 decades, starting in England, 
Germany, and Austria [2,3,8]. The first case report was of a 
49-year-old man with urticaria-related acute myocardial in-
farction [1], effectively controlled with 300 000 UI/day of pen-
icillin. However, it was not until 1991 that the term „allergic 
angina syndrome” was introduced to describe a type of cor-
onary spasm characterized by endocardial dysfunction or mi-
crovascular angina, which progressed to allergic myocardial 
infarction. Since then, allergy-related coronary problems have 
been described in a wide range of patients [9], affecting peo-
ple of all ages, with more and more triggering variables being 
discovered. Mast cells, which interact with macrophages and 
T-lymphocytes via multidirectional stimulation, are the major 
inflammatory cells implicated in the development of Kounis 
syndrome. When allergens cross-bridge their matching, recep-
tor-bound immunoglobulin E antibodies on the mast cell or ba-
sophil cell surface, an allergic, hypersensitive, or anaphylactic 
response occurs. Degranulation of mast cells occurs during al-
lergy, hypersensitivity, or anaphylaxis, then a range of stored 
and subsequently produced inflammatory mediators are re-
leased locally and in the systemic circulation. These include 
histamine, chemokines, neutral proteases chymase, tryptase, 
cathepsin-D, peptides, proteoglycanes, cytokines, growth fac-
tors, leukotrienes, thromboxane, prostacyclin, and tumor ne-
crosis factor. Almost all of these mediators have significant 
cardiovascular effects [12]. Other authors identified allergic 
angina as a subgroup of dynamic coronary occlusion lesions 
in which the reaction effects histamine or leukotrienes exert-
ed on coronary vascular smooth muscle cells can cause vaso-
spastic angina, implying that even common allergic respons-
es can cause plaque disruption [10].

Mast cell activation, or the so-called Kounis syndrome, man-
ifests itself in a variety of clinical manifestations. In the only 
prospective trial to date [6], 793 allergic patients were detect-
ed among 138 911 patients hospitalized in the emergency de-
partment over the course of 1 year. The incidence of Kounis 
syndrome was 19.4/100 000 (27/138 911) and 3.4% (27/793), 
respectively, among all emergency department patients and 
allergy patients. Nevertheless, while Kounis syndrome is not 
uncommon, it is rarely documented or recognized in clini-
cal practice, owing to misdiagnosis. As a result, there are not 
enough trials to reliably define the incidence of Kounis syn-
drome. A meta-analysis [11] found 173 Kounis syndrome cas-
es, with 74.3% of patients being male; the most common age 
was 51-60 years, but it can occur at any age; and the most 
common medical histories were allergies, hypertension, smok-
ing, diabetes, and hyperlipidemia. Antibiotics, anticoagulants, 
non-steroid anti-inflammatory drugs, and others were identified 

as triggers [12]. There has recently been a report of Kounis 
syndrome in a patient receiving epirubicin injections for blad-
der cancer [13], as well as a case of type 1 Kounis syndrome 
caused by SARS-CoV-2 vaccination [14]. Many medications can 
cause allergic responses, which can lead to catastrophic con-
sequences. Our patient was a 38-year-old man who smoked 
heavily, had diabetes and hyperlipidemia, but had no history 
of allergic responses. This was also consistent with previous 
research, with allergy history being found in just 25.1% of in-
dividuals [11]. Acute coronary syndrome, Takotsubo syndrome, 
and aortic artery dissection were some of the alternatives for 
our situation. Regarding the first option, we expected a much 
older patient with several cardiac risk factors, such as hyper-
tension, physical inactivity, or a family history of cardiovascular 
disease. Despite this, a history of persistent chest discomfort, 
dyspnea, ST segments changes on ECG, and elevated tropo-
nin necessitates further testing, including coronary angiogra-
phy. Takotsubo syndrome, on the other hand, is more common 
in postmenopausal women who have been exposed to emo-
tional or physical stress, either from the environment or from 
medications, and who have ventricular apical akinesia, which 
we did not see during the left ventriculography phase of our 
patient. The latter diagnosis is most commonly made when a 
patient experiences significant chest or upper back discom-
fort, which is typically characterized as a tearing or ripping 
sensation, as well as a weak pulse in one arm or thigh rela-
tive to the other and uncontrolled hypertension. This did not 
apply to our case; therefore, we returned to Kounis syndrome.

Kounis syndrome is classified into 3 types: type 1 (72.6%) oc-
curs when release of inflammation mediators causes coronary 
spasm with/without elevated cardiac enzymes; type 2 (22.3%) 
occurs when release of inflammation mediators causes coro-
nary spasm along with plaque erosion or dissection, and pres-
ents as myocardial infarction; and type 3 (5.1%) is defined as 
coronary stent thrombosis after allergic reactions [12]. Kounis 
syndrome is mostly diagnosed based on clinical signs, along 
with laboratory findings, electrocardiogram signs, echocardio-
gram results, and evidence from coronary angiography. A thor-
ough medical history-taking, including drug and allergy expo-
sure, is essential. The cardiovascular system manifestations 
and allergic reactions are the most common clinical findings. 
The most prevalent cardiovascular symptoms are chest pain 
(86.9%), palpitation, and dyspnea. Acute myocardial infarction 
or severe anaphylactic reactions can cause pulmonary edema, 
which can lead to hypotension and shock. Allergic symptoms 
include rash, urticaria, and wheezing. Increased CK-MB (60.6%) 
and Troponin I or T indicate myocardial injury as a result of 
allergic responses. During an angina attack, an electrocardio-
gram often exhibits ST-T changes that are specific to ischemia, 
which are mostly elevated ST-segment (76%) or depressed ST-
segment (17.1%). Measurement of IgE, histamine, chymase, 
tryptase, interferon, and interleukin-6 concentrations are other 
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recommended laboratory tests. These tests, together with clin-
ical findings, may help clinicians make more accurate diagno-
sis. Our patient exhibited angina and dyspnea, and an EKG ob-
tained during the angina episode revealed ST-T alterations in 
multiple leads, as well as significant elevations in cardiac en-
zymes. As a result, the diagnosis of acute ST-elevated myocar-
dial infarction was prioritized. We also discovered an elevated 
IgE level of 380.2 IU/mL (reference range: < 158 IU/mL). Along 
with no angina or apnea episodes, the electrocardiogram re-
turned to normal after the drug infusion was stopped. Most 
importantly, the coronary angiography revealed unremarkable 
findings, leading us to conclude that this was a type 1 Kounis 
syndrome caused by a drug, specifically acetaminophen. There 
were a few acetaminophen hypersensitivity cases reported in 
the literature, including a case series [12] that reported 13 
cases from 01/1999 to 12/2012, with clinical presentations 
ranging from urticaria, angioedema, to type 2 anaphylaxis 
and wheezing. Despite this, only 1 case of paracetamol/propy-
phenazone-related Kounis syndrome has been reported [16], 
which was a male patient with type 2 Kounis syndrome who 
was treated with a paclitaxel-eluting stent placed in the culprit 
artery. Our patient is the second paracetamol-related Kounis 
syndrome to be documented, as well as the first case of type 
1 paracetamol-related Kounis syndrome.

Managing a Kounis syndrome patient can be difficult because 
the goals are to consider revascularization while also treating 
allergic/anaphylactic reactions. Patients with type 1 Kounis 
syndrome may benefit from allergy treatment because it also 
heals cardiac damage. Corticosteroids and antihistamine med-
ications can also be used to reduce inflammation and allevi-
ate allergic reactions [16,18]. Epinephrine should be used with 
caution in Kounis syndrome because it can aggravate isch-
emia, prolong the QT interval, and cause coronary spasms or 
arrhythmias [19]. Calcium channel blockers and nitrate have 
been shown to reduce vascular vasospasm [20]. Overall, the 
prognosis for Kounis syndrome is generally favorable, with al-
most all patients fully recovering, as early recognition of this 

clinical entity also comes with appropriate uses of corticoste-
roids, anti-histamines, epinephrine, and nitrates. This can be 
explained by the fact that the majority of Kounis syndrome 
cases are type 1 with vascular spasm that is effectively han-
dled with vasodilation drugs. The prognosis of Kounis syn-
drome is correlated with previous reports of coronary vaso-
spasm, which is also favorable.

Conclusions

Kounis syndrome is not uncommon, but it is complicated and 
rarely recognized clinically. Treatment of allergic responses in 
type 1 Kounis syndrome can also help decrease cardiac symp-
toms, with a good prognosis as long as physicians detect the 
condition. The fundamental task to distinguishing other types 
of acute coronary syndromes is a through medical history-tak-
ing, and a patient who presents with allergic responses and 
clinical symptoms, ECG findings, and laboratory data consistent 
with acute ischemia should be examined for Kounis syndrome.
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