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Case Report
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Allergic reactions during chemotherapy can lead to a rare condition known as Kounis syndrome, char-

acterized by the simultaneous occurrence of coronary ischemia and allergic manifestations. Herein, we

present a case of a 75-year-old woman who developed carboplatin-induced coronary vasospasm, high-

lighting the importance of comprehensive clinical and immunological evaluations for an accurate diag-

nosis. During carboplatin infusion, the patient exhibited typical symptoms, including chest pain and

electrocardiographic changes. Subsequent investigations revealed elevated serum tryptase and total im-

munoglobulin E levels along with normal-looking coronary arteries, confirming a diagnosis of Type I

Kounis syndrome. Following a safe recovery from the acute anaphylactic episode, the patient’s treat-

ment plan was adjusted accordingly based on this definitive diagnosis. Our findings emphasize the sig-

nificance of recognizing and documenting immune responses in the diagnosis of Kounis syndrome; this

can inform therapeutic strategies and improve patient outcomes.
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Introduction

Allergic hypersensitivity reactions following chemother-

apy can involve complex pathophysiology and manifest

as coronary vasospasms or even acute coronary syn-

drome (ACS)1,2. Kounis syndrome is characterized by the

simultaneous occurrence of allergic reactions and ACS1.

Despite the reliance on clinical factors for diagnosis in

routine practice, Kounis syndrome is often overlooked or

underdiagnosed owing to a lack of awareness among

physicians or inadequate documentation of the underly-

ing immune response. Consequently, determining the

true prevalence or incidence of Kounis syndrome remains

challenging within the current clinical framework.

Herein, we present a case of severe coronary vasospasm

triggered by carboplatin hypersensitivity. We aimed to

clarify this rare but potentially life-threatening condi-

tion’s pathophysiology through a comprehensive clinical

and immunological assessment. This case emphasizes the

importance of accurately recognizing and diagnosing

Kounis syndrome to enhance patient outcomes.

Case Presentation

A 75-year-old woman was admitted to the Gynecologic

Oncology Department for second-line, second-cycle che-

motherapy for left fallopian tube cancer with rectal inva-

sion. The cancer had been diagnosed 2 years earlier, she

had initially undergone debulking and staging surgery,

including total abdominal hysterectomy with bilateral
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Figure　1　Cutaneous and electrocardiographic manifestations of Kounis syndrome

A and B: Development of a cutaneous skin rash on the face, upper chest, and abdominal area. C: Electrocardiogram showing 

ST-segment elevation in inferior leads II, III, and aVF and reciprocal ST-segment depression in anterior precordial leads V1 

to V3 immediately after intravenous carboplatin infusion. D: Follow-up electrocardiogram taken after clinical stabilization 

showing resolved pathological ST-segment changes.

salpingo-oophorectomy, omentectomy, pelvic lymph node

dissection, and low anterior resection of the rectum. Post-

operative histopathological assessment revealed high-

grade serous carcinoma, classifying the overall disease

extent as stage IIIc. Following the initial diagnosis, the

patient completed 10 cycles of adjuvant chemotherapy

with paclitaxel and carboplatin without evidence of re-

currence. However, at the 1-year surveillance follow-up,

tumor recurrence within the pelvic cavity was detected,

leading to the re-initiation of second-line chemotherapy

using the same previously effective regimen. The patient

had no significant personal or family history of cardio-

vascular disease and no prior history of allergic reactions.

She was scheduled for a 3-day admission for each che-

motherapy cycle, with a 3-week interval between cycles.

Baseline electrocardiogram (ECG) obtained before each

chemotherapy cycle consistently showed no abnormal

findings. However, during the second cycle of car-

boplatin (170 mg in normal saline) infusion, the patient

suddenly developed chest pain, dyspnea, neck swelling,

and a generalized skin rash (Figure 1A and 1B) accom-

panied by an intense itching sensation over her entire

body. Concurrently, her blood pressure dropped to 70/41

mmHg, and an ECG obtained during the chest pain re-

vealed a 3-mm ST-segment elevation in the inferior leads

(II, III, and aVF), with reciprocal ST-segment depression

in the anterior precordial leads (V1 to V3) (Figure 1C).

Given the patient’s hemodynamic instability and high

suspicion of an anaphylactic response, aggressive fluid

resuscitation with normal saline was initiated, along with

intravenous administration of pheniramine (4 mg) and

dexamethasone (40 mg). Following this initial treatment,

the patient’s chest pain and generalized skin rash gradu-

ally subsided, and her blood pressure stabilized at 116/

67 mmHg. A follow-up ECG (Figure 1D) obtained 30

minutes later showed complete resolution of the ST-

segment changes in both the inferior and anterior leads,

coinciding with the patient’s clinical stabilization.

Comprehensive laboratory and imaging assessments

were conducted to elucidate the underlying pathophysi-

ology of the hypersensitivity reaction that led to hemo-

dynamic instability. Complete blood cell counts revealed

mild neutrophilia (70%) without other significant abnor-

malities. Cardiac biomarkers, including high-sensitivity
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Figure　2　Coronary imaging and immunologic assessment of underlying pathophysiology

A―C: Coronary CT angiography showing normal-looking coronary arteries in the LAD, LCX, and RCA. D and E: Se-

rial assessment of immunological markers, including serum tryptase and total IgE, showing a typical rise and fall 

pattern following clinical stabilization.

LAD, left anterior descending; LCX, left circumflex; CT, computed tomography; RCA, right coronary artery.

troponin-T and creatine kinase myocardial band, re-

mained within normal limits at 0, 4, and 8 hours after

the episode. Echocardiography indicated a normal left

ventricular ejection fraction and no signs of regional wall

motion abnormalities. Coronary computed tomography

angiography revealed no significant changes in the

epicardial coronary arteries (Figure 2A―C), effectively

ruling out the type I myocardial infarction. Immunologic

assessment during the index episode revealed elevated

serum tryptase and total immunoglobulin (Ig) E levels of

26 μg/L and 243 IU/mL, respectively (Figure 2D and 2

E). Six days later, serum tryptase had decreased to 3.9

μg/L, while total IgE had increased to 352.2 IU/mL. Af-

ter a month, the IgE level decreased to 18.5 IU/mL.

Based on this combination of clinical and immunologic

findings, the patient was conclusively diagnosed with

type I Kounis syndrome induced by intravenous car-

boplatin infusion; further chemotherapy with carboplatin

was discontinued.

Written informed consent was obtained from the pa-

tient for the use of clinical images and related data.

Discussion

Kounis syndrome, a rare clinical condition characterized

by the simultaneous occurrence of ACS and allergic reac-

tions, was first reported in 19913. This syndrome is pri-

marily classified into three subtypes: Type I, which in-

volves coronary vasospasm in angiographically normal

arteries, mimicking vasospastic or microvascular angina;

Type II, wherein allergic reactions trigger the rupture of

preexisting atherosclerotic plaques, precipitating ACS;

and Type III, in which allergic reactions cause stent
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Table　1　Chemotherapeutic agents reported to cause Kounis syndrome

Anti-cancer drug class Specific drug Cancer types*

Platinum agents Carboplatin Small cell lung cancer12

Lung adenocarcinoma14

Ovarian carcinoma13

Esophageal adenocarcinoma15

Cisplatin Ovarian cancer16

Nasopharyngeal carcinoma17,18

Oxaliplatin Colorectal carcinoma19,20

Taxanes Paclitaxel Lung adenocarcinoma21

Anti-metabolites Cabecitabine Colorectal carcinoma22-24

Gastric adenocarcinoma25

Esophageal squamous cell carcinoma25

5-fluorouracil Colorectal carcinoma26-28

Anthracyclines Epirubicin Bladder cancer29

*A reference article reporting Kounis syndrome associated with the use of specific anti-

cancer drugs for each cancer type has been provided.

Table　2　Management strategies for Kounis syndrome by subtypes

Classification Management

Type 1 variant •  Discontinue the suspected causative agent responsible for the severe allergic reaction

•  Alleviate immune response with corticosteroids and anti-histamines (H1 and H2 receptor antagonists)

•  Use vasodilators (e.g. calcium channel blockers, short-acting nitrates)

•  Provide fluid resuscitation for hemodynamic instability due to severe anaphylactic reaction

•  Reserve epinephrine for life-threatening cases

Type 2 variant •  Follow the basic management for Type 1 variant

•  Implement guideline-based revascularization therapy for ACS, including dual anti-platelet therapy

Type 3 variant •  Follow the basic management for Type 1 variant

•  Implement guideline-based revascularization therapy for ACS, including dual anti-platelet therapy

•  Consider aspiration thrombectomy in selective cases, and additional histopathologic assessment of 
the aspirated thrombus may help confirm the etiology

ACS, acute coronary syndrome.

thrombosis in patients treated with coronary drug-eluting

stents1,4,5. The pathogenesis of Kounis syndrome involves

key mechanisms such as coronary endothelial dysfunc-

tion and smooth muscle hyperreactivity to inflammatory

mediators, including histamines6,7. The current under-

standing highlights both IgE-mediated direct mast cell

degranulation and non-IgE-mediated immune responses

during anaphylactic hypersensitivity, leading to the re-

lease of inflammatory mediators into the coronary circu-

lation1.

Various factors have been implicated as triggers for

Kounis syndrome, with chemotherapeutic drugs emerg-

ing as significant contributors8. Table 1 presents an over-

view of the classes of these agents along with the rele-

vant literature linking them to Kounis syndrome. Initial

management of Kounis syndrome typically aims to alle-

viate acute hypersensitivity reactions and severe vaso-

spasm by discontinuing the causative agent and adminis-

tering corticosteroids, antihistamines, and vasodilators4,5.

Epinephrine is usually reserved for life-threatening cases

due to its potential to exacerbate coronary vasospasm

and myocardial ischemia4,5. For patients with Type II and

Type III variants, specific treatments targeting the under-

lying causes should be considered, including guideline-

based revascularization therapy for ACS4,5. Table 2 sum-

marizes the management strategies for Kounis syndrome.

Among various chemotherapeutic agents, platinum-

based agents, including carboplatin, are increasingly rec-

ognized as potential causes of Kounis syndrome8. Pre-

clinical studies have shown that platinum-based agents

reduce cardiac contractility and coronary flow in a dose-

dependent manner9. Furthermore, these compounds have

a higher propensity for hypersensitivity reactions than do

other cytotoxic drugs2,10,11. Several cases of carboplatin-

induced Kounis syndrome have been reported, character-

ized mainly by anginal symptoms and typical ECG
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changes indicative of coronary vasospasm12―15. However,

the direct causal link between carboplatin and allergic re-

sponses has primarily been inferred from clinical obser-

vations rather than confirmed by immunological mark-

ers.

The present case highlights the importance of elucidat-

ing the underlying immune responses in Kounis syn-

drome. Establishing a direct causal relationship between

allergic reactions and coronary ischemia is essential for

developing more effective therapeutic strategies. From a

pathophysiological perspective, presenting clear immu-

nological evidence, such as dynamic changes in serum

tryptase and total IgE levels, is crucial for confirming a

diagnosis of Kounis syndrome. Demonstrating a tempo-

ral association between these markers and clinical epi-

sodes further strengthens the diagnosis. Exploring addi-

tional markers, such as serum histamine levels, could of-

fer further insights into the underlying immune response

in available cases. Our findings also indicate that prior

exposure to chemotherapeutic agents does not guarantee

safety. This case highlights the diagnostic value of immu-

nological markers for Kounis syndrome. Patients who de-

velop anginal symptoms and ischemic ECG changes dur-

ing chemotherapy should undergo comprehensive evalu-

ation for allergic signs and symptoms. Serum tryptase

and total IgE levels can be valuable markers for under-

standing the underlying pathophysiology. Healthcare

providers can more accurately identify and manage pa-

tients with this rare condition using these diagnostic ap-

proaches.
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