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A Rare Clinic Related to Paclitaxel Use: Type 2 Kounis Syndrome
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GRAPHICAL ABSTRACT

We recommend that chest pain should be questioned when allergy, anaphylaxis and angioedema develop in patients
receiving chemotherapeutic drugs and that they should be alert for Kounis Syndrome

Kounis Syndrome is an acute coronary
condition that arises during allergic or
anaphylactic reactions. In this report, we
present a case of anaphylaxis while receiving
paclitaxel treatment for lung malignancy in
the chemotherapy unit and the diagnosis of
Type 2 Kounis Syndrome was established in
the emergency department.

Patients with Kounis Syndrome typically
present to the emergency department with
cardiac symptoms associated with either
acute or chronic allergic reactions. If left
untreated, Kounis Syndrome can result in
cardiorespiratory arrest or sudden death. Our
case represents Type 2 Kounis Syndrome
because of ST segment elevation in inferior

From the perspective of public health and
patient benefit, cardiac toxicity,
cardiovascular hypersensitivity, and Kounis
Syndrome are three critical conditions in
cardio-oncology that every general
practitioner and specialist should be aware
of.

leads and occlusion in coronary angiography.
Previously reported cases in the literature
were Type 1 Kounis Syndrome and our case
is Type 2 Kounis Syndrome. Therefore, this
case report is a rare case report. Our case is a
rare case report because the culprit vessel of
inferior wall ST segment elevation was not
the right coronary artery (RCA) but the
circumflex artery (CX).
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ABSTRACT

Paclitaxel is a member of the taxane class of chemotherapy medications and is utilized in the treatment of ovarian, breast, advanced non-
small cell lung cancer, and Kaposi's Sarcoma associated with AIDS. Hypersensitivity reactions are relatively common and may range from
mild clinical manifestations to severe, treatment-resistant, and even fatal outcomes. Approximately 30% of patients receiving taxane-based
chemotherapeutic agents experience such reactions. Proposed pathophysiological mechanisms include IgE-mediated anaphylaxis—char-
acterized by elevated serum tryptase levels—direct activation of mast cells and/or basophils, and the involvement of the complement cas-
cade. Kounis syndrome is an acute coronary condition that arises during allergic or anaphylactic reactions. In the pathogenesis of Kounis
syndrome, a variety of inflammatory mediators are thought to be involved, including proteases, tryptase, arachidonic acid metabolites,
platelet-activating factor, as well as various cytokines and chemokines released during mast cell activation. The incidence in patients un-
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dergoing an allergic, hypersensitive, anaphylactic, or anaphylactoid reaction ranges from 1.1% to 3.4%. The most common heart complaint
during application is chest pain (incidence: 86.6%). Diagnosing Kounis syndrome in the emergency department can be challenging due
to the variety of clinical symptoms. It should rely on the presence of cardiovascular, allergic, or anaphylactic symptoms and signs, along
with supporting evidence from laboratory tests, electrocardiograms, echocardiograms, and angiograms. In this report, we present a case of
anaphylaxis while receiving paclitaxel treatment for lung malignancy in the chemotherapy unit and the diagnosis of Type 2 Kounis syndrome
was established in the emergency department. Our case represents Type 2 Kounis syndrome because of ST segment elevation in inferior
leads and occlusion in coronary angiography. Previously reported cases in the literature were Type 1 Kounis syndrome and our case is Type
2 Kounis syndrome. Therefore, this is a rare case report.

Our case is a rare case report because the culprit vessel of inferior wall ST segment elevation was not the right coronary artery but the
circumflex artery.

Keywords: Anaphylaxis, Kounis Syndrome, lung adenocarcinoma, paclitaxel

GRAFIKSEL OZET

Kemoterapoétik ila¢ kullanan hastalarda alerji, anafilaksi veya anjiyoodem gelistiginde, gogiis agris1 sorgulanmal ve
hekimler Kounis Sendromu acisindan dikkatli olmalidir

Kounis Sendromu, alerjik veya anafilaktik
reaksiyonlar sirasinda gelisen akut bir
koroner durumdur. Bu olgu sunumunda,
kemoterapi tinitesinde akciger malignitesi
nedeniyle paklitaksel tedavisi alirken gelisen
anafilaksi vakasi ve acil serviste Tip 2
Kounis Sendromu tanisinin konulmast
sunulmustur.

Kounis sendromu (KS) olan hastalar
genellikle akut veya kronik alerjik
reakstyonlarla iligkili kardiyak semptomlarla
acil servise bagvururlar. Tedavi edilmedigi
takdirde Kounis sendromu,
kardiyorespiratuvar arrest veya ani 0liime yol
acabilir. Olgumuz, inferior derivasyonlarda
ST segment yiikselmesi ve koroner
anjiyografide okliizyon saptanmasi nedeniyle

Halk saglig1 ve hasta yarar agisindan
kardiyak toksisite, kardiyovaskiiler
hipersensitivite ve Kounis Sendromu,
kardiyo-onkolojide her pratisyen hekimin ve
uzmanin farkinda olmasi gereken ii¢ kritik
durumdur.

Tip 2 Kounis sendromunu temsil etmektedir.
iteratiirde daha 6nce bildirilen vakalar
genellikle Tip 1 Kounis sendromu olup,
bizim olgumuz Tip 2 Kounis sendromudur.
Bu nedenle, sunulan olgu nadir gériilen bir
olgu olarak degerlendirilmektedir. Vakamiz,
inferior duvar ST segment yiikselmesinin
sorumlu damarinin sag koroner arter (RCA)
degil, sirkumfleks arter (CX) olmasi
nedeniyle de nadir bir vaka raporudur.
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Paklitaksel, taksan sinifi kemoterapi ilaglarinin bir Giyesidir ve over, meme, ileri evre kigik hiicreli digi akciger kanseri ile AIDS'e bagh Kaposi
Sarkomu’nun tedavisinde kullaniimaktadir. Asirn duyarlilik reaksiyonlari nispeten yaygindir ve hafif klinik bulgulardan siddetli, tedaviye
direncli ve hatta fatal sonuglara kadar genis bir spektrumda gézlemlenebilir. Taksan bazli kemoterapétik ajanlar alan hastalarin yaklasik
%30’unda bu tir reaksiyonlar meydana gelmektedir. One siiriilen patofizyolojik mekanizmalar arasinda IgE aracili anafilaksi, serum triptaz
dlzeylerinin artisi ile karakterize mast hiicreleri ve/veya bazofillerin dogrudan aktivasyonu ve kompleman sisteminin devreye girmesi yer
almaktadir. Kounis Sendromu, alerjik veya anafilaktik reaksiyonlar sirasinda gelisen akut bir koroner durumdur. Kounis Sendromu’nun
patogenezinde, mast hilicresi aktivasyonu sirasinda salinan proteazlar, triptaz, arasidonik asit tirevleri, trombosit aktive edici faktor, cesitli
sitokinler ve kemokinler gibi farkli inflamatuvar mediatérlerin rol oynadigi distnilmektedir. Alerjik, hipersensitif, anafilaktik veya anafilaktoid
reaksiyon geciren hastalarda insidans %1,1 ile %3,4 arasinda degismektedir. Uygulama sirasinda en sik gorilen kalp sikayeti gégus
agrisidir (insidans: %86,6). Acil serviste Kounis Sendromu’nun tanisi, gesitli klinik semptomlar nedeniyle zorlu olabilir. Tani, kardiyovaskdler,
alerjik veya anafilaktik semptomlarin ve bulgularin varligina ve laboratuvar testleri, elektrokardiyogram, ekokardiyogram ve anjiyogramdan
elde edilen destekleyici kanitlara dayanmalidir. Bu raporda, kemoterapi tnitesinde akciger malignitesi nedeniyle paklitaksel tedavisi alirken
gelisen anafilaksi vakasi ve acil serviste Tip 2 Kounis Sendromu tanisinin konulmasi sunulmustur. Vakamiz, inferior derivasyonlarda ST
segment ylkselmesi ve koroner anjiyografide tikaniklik olmasi nedeniyle Tip 2 Kounis Sendromu’nu temsil etmektedir. Literatlirde daha énce
bildirilen vakalar Tip 1 Kounis Sendromu iken, vakamiz Tip 2 Kounis Sendromu’dur. Bu nedenle, bu nadir bir olgu sunumudur.

Vakamiz, inferior duvar ST segment ylkselmesinin sorumlu damarinin sag koroner arter degil, sirkumfleks arter olmasi nedeniyle de nadir
bir vaka raporudur.

Anahtar Sézciikler: Akciger adenokarsinomu, anaflaksi, Kounis Sendromu, paklitaksel
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Paclitaxel-Kounis Syndrome

INTRODUCTION

Anaphylaxis is a severe, life-threatening systemic allergic
reaction that manifests with various clinical symptoms such
as urticaria, respiratory distress, nausea, vomiting, diar-
rhea, and hypotension (1). The annual incidence of severe,
life-threatening anaphylaxis with circulatory symptoms is
roughly 7.9 to 9.6 cases per 100,000 people (2).

Kounis Syndrome (KS) is an acute coronary syndrome
triggered by allergic or anaphylactic reactions. Inflamma-
tory mediators released during mast cell degranulation,
along with those derived from the interaction of other im-
mune cells such as T lymphocytes, macrophages, eosino-
phils, and platelets, play a pivotal role in the pathogenesis
of KS. Substances including chymase—which acts as a
conversion enzyme —tryptase, histamine, and arachidonic
acid derivatives may contribute to acute ischemic events
by promoting coronary vasospasm, atheromatous plaque
erosion or rupture, and platelet activation. Importantly, KS
is not limited to the coronary arteries; it may also involve
cerebral, mesenteric, and peripheral vascular beds (3). The
incidence in patients undergoing an allergic, hypersensitive,
anaphylactic, or anaphylactoid reaction ranges from 1.1%
to 3.4% (4). Three types of KS have been described so far:

1. Type | or MINOCA type (myocardial infarction with non-
obstructive coronary arteries), which affects 76.6% of
patients with normal or nearly normal coronary arteries
and is induced by histamine, chymase, or arachidonic
acid products (leukotrienes, platelet- activating factor).

2. Type ll, which affects 22.3% of patients with quiescent
preexisting coronary disease and is induced by the
same factors as type | plus platelet activation.

3. Type lll is a less common variant, affecting approxi-
mately 5.1% of patients, and is characterized by the de-
velopment of stent thrombosis (subtype llla) and/or in-
stent restenosis (subtype IlIb). This form is associated
with hypersensitivity reactions triggered by various fac-
tors, including stent polymers, metallic components of
the stent, eluted pharmacologic agents, dual antiplatelet
therapies, and environmental exposures (5,6).

The most common heart complaint during application
is chest pain (incidence: 86.6%). Diagnosing KS in the
emergency department can be challenging due to the va-

Table 1: Possible Triggers of Kounis Syndrome

riety of clinical symptoms. It should rely on the presence
of cardiovascular, allergic, or anaphylactic symptoms and
signs, along with supporting evidence from laboratory tests,
electrocardiograms, echocardiograms, and angiograms
(7). The most common cause of KS is drugs (8) (Table 1).
Paclitaxel is a member of the taxane class of chemother-
apy medications and is utilized in the treatment of ovarian,
breast, advanced non-small cell lung cancer, and Kaposi’s
Sarcoma associated with AIDS. Although mild allergic re-
actions such as skin flushing, rash and itching are common,
serious allergic reactions such as anaphylaxis, angioedema
and heart attacks are uncommon side effects. Hypersensi-
tivity reactions are relatively common and may range from
mild clinical manifestations to severe, treatment-resistant,
and even fatal outcomes. Approximately 30% of patients re-
ceiving taxane-based chemotherapeutic agents experience
such reactions. Proposed pathophysiological mechanisms
include IgE-mediated anaphylaxis—characterized by ele-
vated serum tryptase levels—direct activation of mast cells
and/or basophils, and the involvement of the complement
cascade (9). Over 300 cases of KS following exposure to
various agents have been reported (2). Although the inci-
dence of KS is quite low, the number of paclitaxel-related
KS cases reported in the literature is even lower (10, 11).

In this report, we present a case of anaphylaxis while receiv-
ing paclitaxel treatment for lung malignancy in the chemo-
therapy unit and the diagnosis of Type 2 Kounis Syndrome
was established in the emergency department.

CASE

A 62-year-old man with diabetes mellitus, chronic viral
hepatitis and non-small cell lung cancer (adenocarcinoma),
with no known history of allergies, was diagnosed with lung
cancer about 45 days ago. He was admitted to the chemo-
therapy unit to receive the second dose of carboplatin and
paclitaxel one month after his first chemotherapy session.
Although he was premedicated with dexamethasone, he
developed anaphylaxis during the paclitaxel infusion and
was immediately admitted to the emergency department
(ED) after receiving adrenaline, pheniramine, dexametha-
sone, and methylprednisolone in the chemotherapy unit. At
the time of admission to the emergency department, the
blood pressure was 131/88 mmHg, pulse rate was 88/min,
respiratory rate was 16/min, fingertip oxygen saturation was

Allergic patients Drug reactions

Environmental exposure

Angioedema Antibiotics
Bronchial asthma Anaesthetics
Urticaria Radio contrast substances

Food allergies

Serum disease Corticosteroids

Bee stings
Anti bites (fire ants)
Latex contact (natural rubber)

Non-steroidal anti-inflammatory drugs
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98%, and temperature was 36.5°C. His general condition
was good and Glasgow Coma Scale Score was 15. The
patient had mild uvula edema, with no signs of angioede-
ma. Lung sounds were normal and urticarial eruptions were
present. The patient described typical chest pain and stated
that he had not experienced any chest pain prior to starting
chemotherapy. The anamnesis obtained from the patient’s
relatives also confirmed the patient’s statement. An electro-
cardiogram (ECG) was performed, showing ST segment el-
evation in the inferior leads and ST segment depression in
the reciprocal leads (Figure 1).The patient was immediately
consulted with the cardiology department and transferred to
the angiography unit for emergency coronary angiography.

Coronary angiography revealed a 100% occlusion of the
obtuse marginal artery (OMA) branch of the circumflex
artery (Figure 2, 3), and the angiography report indicated
that this occlusion was successfully opened. During the fol-
low-up, it was noted that oncologic treatment was planned
with the discontinuation of paclitaxel. According to the
hospital data system, carboplatin and pemetrexed were
administered in combination with dexamethasone and pre-
medication during the next chemotherapy. The treatment
continued with gemcitabine approximately 9 months later. It
was determined that brain metastases had developed, and
the patient also received radiotherapy. The patient was fol-
lowed up infrequently in the cardiology outpatient clinic for
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Figure 1: The ECG image of the patient showed ST elevation in the inferior leads and ST depression in the reciprocal leads,
indicating acute inferior myocardial ischemia.
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Figure 2: The coronary angiography report of the patient revealed a 100% occlusion of the obtuse marginal artery 3 (OMA3) branch
of the circumflex artery.

126 Med J West Black Sea 2025;9(1): 123-129



Paclitaxel-Kounis Syndrome

Figure 3: The fluoroscopic image of the patient's coronary
angiography shows the area of occlusion, with the circled
region indicating a 100% occlusion of the OMAS (obtuse
marginal artery 3) branch.

11 months after the development of KS, but did not require
another coronary angiography. Approximately 11 months
later, two days after receiving chemotherapy, the patient
developed a cerebral hemorrhage due to a fall and passed
away after being followed up in the intensive care unit for a
period of time.

DISCUSSION

Drug antigens are linked to the formation of specific IgE af-
ter repeated exposure in patients, leading to sensitization
(12). Through the cross-linking of drug antigens to specif-
ic IgE via high-affinity IgE receptors on mast cells and/or
basophils, inflammatory mediators are released from these
cells. These mediators include vasoactive amines (hista-
mine), proteolytic enzymes (tryptase), arachidonic acid me-
tabolites (prostaglandins and leukotrienes), proteoglycans
(heparin) and some symptoms are caused by their release.
Organ systems such as cutaneous, respiratory, cardiovas-
cular and gastrointestinal systems may be affected and
deaths due to anaphylaxis may occur (13,14).

Early hypersensitivity reactions due to non-immunologic
mechanisms are reactions that may occur at the first en-
counter with the drug antigen without prior sensitization.
Mediator release from mast cells and/or basophils occurs
without a known IgE mechanism. The responsible mech-
anism is usually complement activation and/or direct me-
diator release. Clinical symptoms and signs are similar to
IgE-mediated reactions (15).

In the pathogenesis of KS, a variety of inflammatory me-
diators are thought to be involved, including proteases,
tryptase, arachidonic acid metabolites, platelet-activating
factor, as well as various cytokines and chemokines re-

leased during mast cell activation (5). Recent studies sug-
gest an increased risk of allergic reactions in patients with
similar pathogenesis, such as cancer, diabetes, viral hep-
atitis, and low immune sensitivity, as seen in our case. A
recently published study identified 31 immunophenotypes
associated with urticaria, with 4 showing a strong causal
relationship with the condition. Specifically, the presence
of HLA DR* CD4* activated T cells, expression of CD45 in
CD8 br, and increased HLA DR expression in plasmacytoid
dendritic cells have been associated with a heightened risk.
In contrast, CD8dim natural killer T (NKT) lymphocytes ap-
pear to exert a protective effect (16).

KS has been categorized into three distinct subtypes in the
literature (5, 6). Type | is characterized by coronary vasos-
pasm occurring in individuals with no underlying coronary
artery disease or identifiable cardiovascular risk factors,
and with angiographically normal coronary arteries. Type
Il refers to patients with pre-existing coronary atheroscle-
rosis, in whom an acute allergic reaction can trigger plaque
erosion or rupture, subsequently leading to acute myocar-
dial infarction. Type lll is associated with stent thrombosis
occurring after an allergic event in individuals who have
previously received a drug-eluting stent (17). Our case
represents Type 2 KS because of ST segment elevation in
inferior leads and occlusion in coronary angiography. Pre-
viously reported cases in the literature were Type 1 KS and
our case is Type 2 KS. Therefore, this case report is a rare
case report (10,11).

Patients with KS typically present to the emergency depart-
ment with cardiac symptoms associated with either acute or
chronic allergic reactions. The clinical picture may include
ischemic chest pain, dyspnea, coronary vasospasm, angi-
na pectoris, myocardial infarction, and syncope secondary
to heart failure. Common clinical signs of KS also comprise
cold extremities, pallor, palpitations, hypotension, tachycar-
dia, or bradycardia. If left untreated, KS can result in cardi-
orespiratory arrest or sudden death. In a study conducted
in the USA, it was reported that the prevalence of KS was
1.1% and it was responsible for 7% of hospital deaths (18).
Our case also had a fatal condition such as ST segment
elevation, but the patient survived because of early recog-
nition and rapid intervention. In patients exhibiting systemic
allergic reactions, KS should be carefully considered in the
differential diagnosis, particularly when clinical, electrocar-
diographic, echocardiographic, angiographic, or laboratory
findings suggest acute myocardial ischemia. A prior history
of atopic conditions or allergic episodes should be regard-
ed as a significant diagnostic indicator in such cases. Pa-
clitaxel, docetaxel and other taxanes are commonly used
agents in cancer treatment, and hypersensitivity reactions
to taxanes are common. In early studies with paclitaxel and
docetaxel, reactions of up to 30% were reported in patients.
Antihistamine (H1 and H2 histamine receptor antagonists)

Med J West Black Sea 2025;9(1): 123-129
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and corticosteroid premedication and slow infusion rates
reduced the rate of severe reactions to less than 10% (19).
However, it should be noted that severe hypersensitivity
reactions may occur with both paclitaxel and docetaxel de-
spite premedication. Symptoms typically begin within the
first few minutes of infusion and usually occur on the first
or second administration of the drug. Symptoms may in-
clude dyspnea, urticaria, flushing, severe pain in the back
or chest, gastrointestinal symptoms, hypo- or hypertension,
musculoskeletal pain, paresthesia and loss of conscious-
ness. There are also cases that report death (15,19).

Although cases of ischemic events or myocardial infarction
associated with paclitaxel use have been reported in the
literature, the majority of these patients had established
cardiovascular risk factors such as hypertension, a history
of smoking, or pre-existing coronary artery disease. These
confounding variables make it difficult to attribute the ob-
served cardiac effects solely to paclitaxel administration
(20). Conversely, reports involving patients who experi-
enced ischemic events in the absence of known coronary
artery disease or significant cardiovascular risk factors re-
main scarce (1). In our case, there was no history of coro-
nary artery disease and no previous symptoms suggestive
of acute coronary syndrome.

Hypersensitivity reactions to anticancer chemotherapy can
lead to discontinuation of first-line treatment options. Iden-
tification of these reactions can lead to rapid drug desen-
sitization and specific diagnosis and treatment. One study
investigated the symptoms seen in the presence of imme-
diate hypersensitivity reactions (IHSR) in patients receiv-
ing anticancer chemotherapy and found that urticaria was
more common with carboplatin, back pain with paclitaxel,
dyspnea with oxaliplatin and docetaxel, and cardiovascu-
lar symptoms with monoclonal antibodies (22). The debate
on the management of IHSR to paclitaxel continues and
various management approaches including desensitization
have been proposed. In a study of 425 patients, 29.2% of
patients experienced IHSR and 11.8% of them met the cri-
teria for anaphylaxis according to the Brighton scale. Of the
patients who experienced IHSR, 83.8% completed their
treatment by adding antihistamines, leukotriene blockers
and corticosteroids and also by slowing the infusion rate
(28). In our case, anaphylaxis developed despite desensi-
tization treatment and chest pain was observed in the fore-
ground. The medical oncology unit was informed about the
patient, our patient could not continue paclitaxel treatment
and the chemotherapeutic drug had to be changed.

It is known that ST segment elevations in the inferior leads
usually originate from the right coronary artery (RCA). Al-
though the ECG findings and coronary angiography findings
of our case seem to be contradictory, it has been reported
in the literature that the circumflex artery (CX) may be the

cause of inferior wall STEMI along with the RCA (24,25).
Our case is also rare that will contribute to the literature in
this respect.

There have been some reports of acute coronary syn-
dromes developing during paclitaxel use. However, many
patients also have other important risk factors for cardiovas-
cular diseases. Direct cardiotoxic damage was not reported
in these studies (26,27). Gemici et al. suggested that pacl-
itaxel has an allergic effect on the myocardium and causes
acute coronary syndrome (20). However, paclitaxel-related
Type 2 KS has been reported rarely in the literature. There-
fore, we think that our case will contribute to the literature.
We recommend that chest pain should be questioned when
allergy, anaphylaxis and angioedema develop in patients
receiving chemotherapeutic drugs and that they should be
alert for KS.

The 2022 European Society of Cardiology (ESC) guidelines
on cardio-oncology, developed in collaboration with the Eu-
ropean Hematology Association (EHA), the European Soci-
ety for Therapeutic Radiology and Oncology (ESTRO), and
the International Cardio-Oncology Society (IC-OS), do not
address hypersensitivity reactions or the coronary form of
KS associated with hypersensitivity. This omission is note-
worthy, given the frequent reports in the literature of hyper-
sensitivity reactions and KS as significant cardiovascular
side effects of cancer therapies (28).

From the perspective of public health and patient benefit,
cardiac toxicity, cardiovascular hypersensitivity, and Kou-
nis Syndrome are three critical conditions in cardio-oncolo-
gy that every general practitioner and specialist should be
aware of.
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