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Background: Kounis syndrome is a hypersensitive coronary artery disease

caused by the body’s exposure to allergens, which is induced by various drugs

and environmental factors. This entity has been described primarily in isolated

case reports and case series. We report a case of type III Kounis syndrome

caused by cefoperazone-sulbactam.

Case presentation: A 79-year-old man who received an infusion of

cefoperazone-sulbactam in Respiratory Department of our hospital for

recurrent infections. 28 minutes later, he developed skin flushing of the

trunk and extremities, soon followed by loss of consciousness and shock.

With antianaphylaxis, pressor therapy, and fluid rehydration, the patient was

admitted to the ICU for treatment. During which, he experienced recurrent

ventricular fibrillation and a progressive increase in troponin I levels. The ECG

of the patient showed that the ST segment elevation of lead II, III, avF, and

V3R–V5R was 0.10–0.20MV. An urgent coronary angiography showed an

in-stent thrombosis in the middle part of the right coronary artery, occlusion

of the distal flowwith TIMI grade 0. The diagnosis was type III Kounis syndrome

with cardiogenic shock. Despite aggressive treatment, the patient died on day

7 after ICU admission.

Conclusion: Kunis syndrome is a life-threatening disease, and therefore

allergic reactions in patients with a history of cephalosporin allergy and

coronary stent implantation should be considered and treated promptly.

KEYWORDS

Kounis syndrome, cefoperazone-sulbactam, cardiogenic shock, allergy, intra-stent

thrombosis, case report

Introduction

Kounis syndrome has been defined as a coronary syndrome resulting from

interaction with mast cells and inflammatory cells, which in turn induces a

hypersensitivity response. It is not only a single organ disease, but also a

complex disease involving multiple systems, with a significant impact on morbidity

and mortality (1). As its diagnosis is extremely dependent on interventional
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imaging, it is difficult for clinicians to make an accurate

diagnosis in a short time, which will lead to serious

consequences. Given the serious adverse effects associated

with cephalosporin infusion, clinicians should consider Kounis

syndrome in every patient receiving cephalosporin therapy

who presents with acute chest pain or allergic symptoms (2).

Antibiotic associated Kounis syndrome has been reported,

the most common being cefazolin (3), cefuroxime (4), and

amoxicillin (5), whereas cefoperazone-sulbactam are rarely

reported. Here, we report a case of type III Kounis syndrome

induced by cefoperazone-sulbactam.

Case presentation

A 79-year-old male patient was admitted to the Respiratory

Department of our hospital on August 15, 2022, because of

fever, cough, sputum production and dyspnea after cold. On

July 8, 2022, the patient underwent coronary angiography in

the Cardiology Department of our hospital due to coronary

artery disease, and a stent was implanted in the right coronary

artery. The patient regularly took aspirin enteric-coated tablets,

clopidogrel bisulfate tablets and atorvastatin calcium tablets.

Other past medical conditions included hypertension, atrial

fibrillation, and tuberculosis. The patient’s allergic history

included iodine (allergic reaction was local skin erythema

papules) and “cephalosporins” (allergic reaction was urticaria

in the limbs), but the patient had been repeatedly infused

with cefazoxime, cefpilamine, ceftazidime and other drugs,

no allergic reaction occurred. On the morning of August

23, 28 minutes after the injection of cefoperazone-sulbactam,

the patient developed numbness in the extremities, chest

tightness, palpitations, flushing of the skin in the extremities

and body, progressive loss of consciousness, wheezing, sweating,

and cyanosis of the lips. The bedside ECG monitor showed:

heart rate of 80 beats per minute, with blood pressure and

oxygen saturation being undetectable. The respiratory physician

considered that the patient had developed severe anaphylactic

shock. Then, them immediately stopped the suspicious fluid

infusion, opened the airway, administered epinephrine 1mg

(again 1mg after 5 minutes), with rapid infusion of sodium

chloride injection 1,000ml and methylprednisolone sodium

succinate 40mg. ICU physicians immediately established central

venous access and tracheal intubation upon arrival, maintained

blood pressure with norepinephrine and epinephrine, and

assisted the patient’s breathing with an invasive ventilator.

The patient was then transferred to the ICU on advanced

life support.

Her blood pressure on arrival at the ICU was 92/52

mmHg (at this point the norepinephrine and epinephrine doses

were 1.25 and 0.83 µg/kg/min, respectively), but the patient

was extremely hemodynamically unstable, and bedside cardiac

ultrasound suggested poor cardiac contractile function and

FIGURE 1

The bedside cardiac ultrasound suggested poor cardiac

contractile function and left ventricular ejection fraction only

25%.

left ventricular ejection fraction only 25% (Figure 1). What’s

worse, the patient’s norepinephrine dose was increased to 3.5

µg/kg/min, and ventricular fibrillation occurred frequently.

The ICU physician immediately treated the patient with veno-

arterial extracorporeal membrane oxygenation (V-A ECMO)

and intra-aortic balloon pump (IABP). After admission to

ICU, 18-lead electrocardiogram (ECG) showed a new left

anterior fascicular block, the ST segment of lead I, aVL, V2–

V6 depression 0.1–0.3mV, and the ST segment of lead II, III,

avF, V3R–V5R elevation 0.10–0.20mV (Figure 2). Serum cardiac

troponin I was 22.35 ng/mL (normal range 0–0.05). Upon

completion of our consultation with the cardiologist, the patient

was considered to have had an acute myocardial infarction,

which required urgent percutaneous coronary angiography (the

right coronary angiography results 1 months earlier was shown

in Figure 3A). The results showed stent shadow in the proximal

and middle segments of the right coronary artery, mild intimal

hyperplasia in the stent, complete occlusion in the middle,

and myocardial infarction (TIMI) flow of grade 0 (Figure 3B).

Right coronary artery lesions were pretreated with 2.0mm ×

20mm pre-dilated balloon and 3.0mm × 10mm open balloon,

and then percutaneous transluminal coronary angioplasty was

performed with 3.5mm × 30mm balloon into the stent. Re-

angiography showed no stenosis in the right coronary stent and

TIMI flow of grade 3 (Figure 3C). The patient was sent back

to ICU after completion of surgery. By then, the postoperative

ECG showed that ST-segment elevation of lead III and avF

was 0.05–0.1MV (Figure 4). Laboratory tests suggested a serum

immunoglobulin E concentration of 290 IU/ml (normal range

0–165). The diagnosis of type III Kounis syndrome with

cardiogenic shock was made, and the condition manifested as

acute ST-segment elevation myocardial infarction caused by

allergic stent thrombosis.

After from percutaneous coronary intervention, the

patient continued to receive ECMO combined with IABP,

norepinephrine, epinephrine and other drugs. However, the
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FIGURE 2

The after admission to ICU, 18-lead electrocardiogram (ECG) showed that the ST segment of lead I, aVL, V2–V6 depression 0.1–0.3mV, and the

ST segment of lead II, III, avF, V3R-V5R elevation 0.10–0.20mV.

FIGURE 3

(A) Right coronary angiography 1 months ago. Results of coronary angiography. (B) Right coronary artery: stent shadow was seen from the

proximal segment to the middle segment, complete occlusion in the middle stent, myocardial infarction (TIMI) blood flow grade 0. (C) Coronary

angiography after balloon dilation and thrombus aspiration showed no stenosis, and TIMI flow was grade 3.
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FIGURE 4

Postoperative electrocardiogram showing ST segment elevation 0.05–0.1MV in lead III and avF.

patient’s heart function did not recover and he died seven days

later. Cause of death: cardiogenic shock.

Discussion and literature review

Kounis syndrome is an acute coronary syndrome of

allergic reaction-mediated coronary artery spasm with or

without erosion or rupture of atherosclerotic plaques. Kounis

syndrome should be suspected when patients present with

symptoms such as chest pain and dyspnea and generalized

allergic reactions (e.g., red rash and wheezing), even in the

absence of a history of coronary heart disease (6). Allergic

coronary artery spasm, allergic myocardial infarction, and in-

stent thrombosis are the three types of this syndrome. The

central pathogenesis is the activation of mast cells due to

an allergic reaction, which leads to a massive release of pro-

inflammatory mediators (including histamine, tryptophanase,

leukotrienes, platelet-activating factor, and heparin), resulting

in coronary spasm, plaque rupture, and thrombosis (7). A

variety of medications, food and environmental factors can

trigger this, with the most common triggers are antibiotics

(27.4%) and insect bites (23.4%) (8). History of specific

medications, occurrence of allergic reactions and cardiovascular

system symptoms are the main diagnostic basis for Kounis

syndrome. Serum tryptophan, histamine, cardiac enzymes,

cardiac troponin, trypsin, electrocardiogram, echocardiogram,

and angiography help to make the correct diagnosis (9).

Therefore, clinicians should have a detailed understanding of the

patient’s pathogenesis perform a complete physical examination,

and take targeted tests to achieve a rapid and accurate diagnosis

of Kounis syndrome.

More than 70 years since 1950, Pfister et al. (10) reported

the first case of myocardial infarction and urticaria after

penicillin administration, but Kounis syndrome still could

be found as case reports. This suggests its low incidence.

In the study by Abdelghany et al. (8), 175 patients with

Kounis syndrome developed cardiogenic shock in 2.3% and

mortality was 2.9%. Throughout the research, Dai et al. (11)

found that Kounis syndrome occurred within 20 minutes

after exposure to predisposing factors in perioperative

patients. Recently, a large epidemiological study (12) from

the United States reported 235,420 patients hospitalized for

anaphylaxis/hypersensitivity/anaphylaxis. 2,616 patients (1.1%)

developed an acute coronary syndrome and were diagnosed

with Kounis syndrome, and subsequent in-hospital mortality

from any cause was 7.0% (OR: 9.74, 95% CI: 8.08–11.76). With

the introduction of COVID-19 vaccines, adverse cardiac events

related to COVID-19 continue to emerge. Approximately

77 patients have been reported, 35 of whom had acute

myocardial infarction (which could be diagnosed as Kounis

syndrome) and 42 had myocarditis (13). With the increased

popularity of this disease, its clinical diagnosis rate will increase

as well.

Cefoperazone-sulbactam is a third-generation

cephalosporin (cefoperazone) combined with β-lactamase

inhibitor (sulbactam). It has broad spectrum antibacterial

activity and is used to treat various types of infections (such as

nosocomial pneumonia, intraperitoneal infection, gynecological

infection, sepsis, etc.) (14). Cephalosporin itself does not

cause allergic reactions. Only when it is combined with

macromolecular substances such as proteins or peptides in the

body or polymerized into macromolecular impurities in the

process of production, storage and use of cephalosporin can

it become a full antigen and induce the body to produce IgE
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antibody, thus leading to rapid allergic reactions. Studies have

shown that β-lactam allergy is mediated by the specific antigenic

determinant IgE, which is based on the whole β-lactam and

protein carrier molecules, and the differences between the

class-specific side chains and the R1 and R2 side chains provide

antigenic specificity (15). For patients with allergic reactions,

skin test has a very high diagnostic value (16). In this case,

although the patient had a history of “cephalosporin” allergy,

multiple cephalosporins had been infused during the previous

hospitalization and no allergic reaction had occurred, so a

definitive diagnosis could not be obtained on the skin test. The

patient developed wheezing, chest tightness, and skin flushing

after an intravenous infusion of cefoperazone-sulbactam. The

patient was diagnosed with cefoperazone-sulbactam induced

type III Kounis syndrome based on his history of allergy and

medication, electrocardiogram, laboratory tests (troponin I and

immunoglobulin E), and coronary angiography.

There is no standardized treatment plan for the treatment

of Kounis syndrome. Most clinicians will take antiallergy and

antiplatelet therapy, relieve vasospasm, perform coronary

angiography and open the vessel as soon as possible (17).

Epinephrine is the first-line treatment for anaphylactic

shock, and second-line drugs include antihistamines or

glucocorticoids. However, the use of epinephrine may cause

coronary artery contraction or malignant arrhythmia, and its

benefits and potential harms should be carefully considered in

clinical use (18). The effect of short-term glucocorticoid infusion

is ideal and relatively safe. Antihistamines have the side effect of

hypotension, which is not suitable for patients with anaphylactic

shock (19). Vasodilators, such as nitrate and calcium channel

blockers, can relieve allergic vasospasm but may induce and

worsen hypotension (6). Therefore, clinicians have to be careful

to select appropriate and safe treatment options.

This case report has the following limitations. First, it is

not possible to draw a general conclusion only by showing

the patient’s medical experience. Second, due to the limitation

of conditions, pulmonary artery catheter monitoring was not

performed, and the cardiac function index of patients could

not be accurately obtained. Finally, the family’s withdrawal of

treatment can have a significant impact on the patient’s final

outcome. However, our discovery of a rare type III Kounis

syndrome induced by cefoperazone-sulbactam is its strengths.

Conclusion

Kounis syndrome is an indiscernibly and life-threatening

condition. Patients with a history of both cephalosporin allergy

and intracoronary stent implantation who develop allergic

reactions should be considered quickly and given prompt

treatment.
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