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A challenge in emergency department: a case report of
oxaliplatin-induced Kounis syndrome
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Background: Oxaliplatin is a platinum derivative commonly used in patients with advanced colorectal
cancer. Hypersensitivity reactions to platinum-derived drugs represent a rare acute toxicity. It has been
previously described a particular form of drug hypersensitivity that selectively affects the cardiac tissue, called
allergic angina or Kounis syndrome. The mast cell degranulation is the main pathophysiological cause of this
syndrome, and is mainly triggered by antibiotics and hymenoptera venom in sensitized individuals. Here we
further identified oxalin-specific B cells that proliferate in response to oxaliplatin stimulation.

Case Description: We describe herein a case of a 52-year-old woman admitted to the Emergency room
due to chest pain upon oxaliplatin administration (4" cycle). By mean of electrocardiography, troponin level
evaluation, transthoracic echocardiography and coronary angiography, we diagnosed the patient with Kounis
syndrome. Moreover, using a flow cytometry-based proliferation assay iz vitro, we confirmed the presence
of oxaliplatin-specific proliferating B cells. The patient was hospitalized in coronary care unit (CCU), and
experienced remission of cardiac symptoms.

Conclusions: In an Emergency Medicine setting, the right diagnosis and the adequate treatment of this
syndrome still represent a challenge to avoid post-allergic myocardial effects including ischemia, conduction
defects, arrhythmias, and dysfunction of the cardiac muscle cells.
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Introduction

The oxaliplatin, which is a platinum derivative, in
association with capecitabine is one of the adjuvant
chemoterapeutic regimens for patients with advanced
colorectal cancer (1). The most common adverse effects
comprise gastrointestinal, hematological and neurological
symptoms (1). A hypersensitivity reaction to platinum-
derived drugs represents a rare acute toxicity, however
increased reports have been noted in patients exposed to
multiple cycles of oxaliplatin treatment (2). Kounis syndrome,
also known as “allergic angina” (3), is an underdiagnosed
cause of acute coronary artery spasm secondary to the action
of inflammatory mediators such as histamine, arachidonic
acid metabolites, platelet activating factor and cytokines
acting on endothelium and smooth muscle cells (4).
There are three different known clinical manifestations
of the syndrome: (I) the type 1 variant is the most common
(72.6%) and characterized by vasospasm of normal coronary
arteries with or without troponin leak, (I) the type 2 variant
(22.3%) is identified by erosion or rupture of pre-existing
atherosclerotic plaque leading to acute myocardial injury,
(III) the type 3 variant (5.1%) is due to thrombosis upon
a medicated stent (5). The mast cell degranulation is the
main pathophysiological cause of this syndrome (6) mostly
triggered by antibiotics and hymenoptera venom (7).

Highlight box

Key findings

® A 52-year-old woman, was admitted to the Emergency room for
angina and dyspnea few minutes after the administration the 4”
cycle of oxaliplatin. No previous adverse reactions to oxaliplatin
were experienced by the patient.

* Using electrocardiography, troponin levels, echocardiography
and coronary angiography, we diagnosed the patient with Kounis
syndrome. With a flow cytometry-based proliferation assay, the
presence of oxaliplatin-specific proliferating B-cells was confirmed.

What is known and what is new?

* Hypersensitivity reactions to platinum-derived drugs represent
a rare acute event. Kounis syndrome is a particular form of drug
hypersensitivity that affects the cardiac tissue.

* Here we report an oxaliplatin-induced Kounis syndrome, with
the observation of oxaliplatin-specific B cells that proliferate in

response to oxaliplatin.

What is the implication, and what should change now?

* In an Emergency Medicine, physicians should pay attention to
signs and symptoms of allergic reactions preceding an acute cardiac
pain in order to recognize Kounis syndrome.
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Oxaliplatin-induced coronary vasospasm inducing Kounis
syndrome is a rare adverse event (8) and so caution should
be exercised when during its administration clinicians
evaluate chest pain and the withdrawal of the treatment
should be considered potentially leading to additional
serious events, including sudden cardiac death (9). Different
immunological mechanisms might be responsible for the
onset of an adverse drug reaction. In particular, in sensitised
individuals, upon drug administration, the cross linking
of IgE molecules on the mast cell surface leads to the
massive release of vasoactive molecules such as histamine
and lipid mediators such as leukotriene and prostaglandins.
Noteworthy, in allergic patients, it has been previously
demonstrated the presence of allergen-specific circulating
IgE positive B cells. Upon encounter with the cognate
allergen, these cells might undergo cycles of proliferation
and differentiate into IgE-producing plasma cells. Herein,
we describe a case of a 52-year-old woman who had angina,
dyspnea, tachycardia and wheezing after administration of
oxaliplatin for colorectal cancer. Such a clinical condition
is very rare but potentially life-threatening, and clinicians
must be aware of its possible occurrence. We furthermore
assessed for the first time, the presence and proliferative
capacity of oxaliplatin-specific B cells in response to
oxaliplatin, which helped us confirm our diagnostic. We
present this case in accordance with the CARE reporting
checklist (available at https://pcm.amegroups.com/article/
view/10.21037/pem-22-51/rc).

Case presentation

All procedures performed in this study were in accordance
with the ethical standards of the institutional and/or national
research committee(s) and with the Helsinki Declaration (as
revised in 2013). Written informed consent was obtained
from the patient for publication of this case report and
accompanying images. A copy of the written consent is
available for review by the editorial office of this journal.

A 52-year-old never-smoker Caucasian woman, with
history of allergic reaction to beta lactams (urticaria),
hypertension, but no previous major cardiac events, was
admitted to the Emergency room for angina and dyspnea
a few minutes after the administration of oxaliplatin (the
fourth cycle) as adjuvant therapy for advanced colorectal
cancer. Of note, no adverse reactions were experienced
by the patient in the previous oxaliplatin administrations.
Upon arrival in the Emergency Department, the patient
was awake, alert, and oriented, pale and referred the

Precis Cancer Med 2023;6:18 | https://dx.doi.org/10.21037/pem-22-51


https://pcm.amegroups.com/article/view/10.21037/pcm-22-51/rc
https://pcm.amegroups.com/article/view/10.21037/pcm-22-51/rc

Precision Cancer Medicine, 2023

Troponin levels, pg/mL

6000

4000

2000

Page 3 of 5

O+ T T T T 1T 1T T 1711
0 10 20 30 40 50 60 70 80 90 100
Time, hours

E

Oxaliplatin
0.005 pg/mL —> + ==

Oxaliplatin >
0.05 pg/mL -

Untreated
T T T T T
10° 10' 10° 10° 10° 10° 10°

Count

CFSE

Figure 1 Diagnostic procedures for Kounis syndrome. (A) Electrocardiogram of the patient; (B) Kinetics of cardiac troponin; (C)

transthoracic cardiac ultrasound. The red arrow shows the impairment of cardiac contractility; (D) coronary angiography; (E) oxaliplatin-

specific B cell proliferation assessed by reduction of CFSE intensity. The histograms show the number of cells as a function of CFSE

intensity, in untreated cell culture (red histogram) and in oxaliplatin-treated cells (blue and green histograms). The arrows indicate the

proliferating B cells in oxaliplatin-treated but not in untreated cells. CFSE, carboxyfluorescein succinimidyl ester; RCA, right coronary

artery; LM, left main coronary artery; LCx, left circumflex artery; LAD, left anterior descending artery.

following symptoms: chest pain with radiation to the
jaw and left shoulder with a sensation of palpitation,
sense of laryngeal constriction. After acute phase
medication, the patient reported a general improvement
of symptoms within 2 hours. First clinical values showed
hypotension (90/50 mmHg), tachycardia (105 bpm) and
the oxygen saturation were 97% with a FiO, of 21%.
The electrocardiogram (Figure 1A4) showed ST segment
depression in DI-aVL with negative T waves and long
QTc interval (560 ms); a transient ST elevation from
coronary spasm was not documented. Then we evaluated
the troponin (Hs-cTnl) levels over time as a readout for
myocardial damage. As shown in Figure 1B, at time 0 Hs-
¢I'nl was 577 pg/mL, reaching a peak of 5,945 pg/mL after
35 hours with subsequent steady decline. The transthoracic
cardiac ultrasound (Figure 1C) highlighted hypokinesia of
anterior and lateral apex, as well as of anterior and middle
septal wall, with a preserved global systolic function [left
ventricular ejection fraction (LVEF) 66%], suggesting
a non-ST-elevation myocardial infarction (NSTEMI).

© Precision Cancer Medicine. All rights reserved.

The patient was treated in the Emergency Department
with methylprednisolone 250 mg, chlorphenamine 10 mg,
acetylsalicylic acid 200 mg, loading dose of ticagrelor
(180 mg), heparin 5,000 UI and metoprolol 5 mg. The
patient had resolution of the clinical symptoms about
2 hours upon admission. About 4 hours after the hospital
admission, an urgent invasive coronary angiography was
performed, documenting only mild luminal irregularities
(Figure 1D) which is why intracoronary imaging was not
performed. The patient was hospitalized in coronary care
unit (CCU) and we observed a remission of both cardiac
symptoms and ST depression with normalized T wave and
no anomalies at cardiac ultrasound. Finally, to corroborate
the hypothesis of a type I hypersensitivity reaction, we
sought for the Oxaliplatin-specific B cells. Upon isolation
of peripheral blood mononuclear cells, a carboxyflurescein
succinimidyl ester (CFSE)-based proliferation test was
performed as described before (10) with increasing doses of
Oxaliplatin. Interestingly we found proliferation of B cells
(CD19") but not T cells (CD3"; data not shown) in response
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to the tested drug as seen by the reduction in the CFSE’s
intensity when compared to untreated cells (Figure 1E).
These results confirm an existing type I hypersensitivity
towards oxaliplatin. Of note, this latter observation and
the absence of eosinophilia on peripheral blood ruled out
a possible eosinophilic myocarditis. Indeed, the most likely
diagnosis was a NSTEMI due to a type 1 Kounis syndrome.
The patient was finally discharged with no clinical symptoms
and on adverse reactions, with indication to continue dual
antiplatelet therapy with acetylsalicylic acid and clopidogrel
for one month. In particular before being discharged
loading dose of ticagrelor 180 mg, flectadol 200 mg,
heparin 5,000 IU, metoprolol 5 mg, methylprednisone
250 mg and chlorphenamine 10 mg. The patient was
subsequently discharged with acetylsalicylic acid 100 mg/day
and clopidogrel 75 mg; pending the evaluation of the
best oncological treatment, in view of the decision not to
administer oxaliplatin yet, no calcium channel blocker was
prescribed.

Discussion

In conclusion, a final diagnosis of Kounis syndrome type
I variant induced by oxaliplatin has been made, based on
the clinical history together with the exclusion of any other
possible cause of acute coronary syndrome. Moreover, this
is the first report showing a positive B cell proliferation
assay in response to oxaliplatin. Of note the allergic angina
is often a neglected diagnosis in the Emergency department
in the case of patients with chest pain. To our knowledge,
case reports have previously described pharmacological
triggers of allergic angina drugs such as (I) antibiotics, e.g.,
cephalosporins (11) and fluoroquinolones (12) and (II) non-
steroidal anti-inflammatory drugs such as ibuprofen (13)
or acetaminophen (14). Kounis syndrome induced upon
oxaliplatin administration is an extremely rare event
according to the literature and previously described mainly
as type I variant: with ST-segment elevation and normal
arteries during coronary angiography (8). In our case, a
final diagnosis of Kounis syndrome type I variant induced
by oxaliplatin has been suspected, based on the clinical
history together with the absence of any angiographic
images consistent with plaque thrombosis; in fact, despite
not documented, a prolonged vasospasm of one or more
coronary arteries probably induced an oxygen supply
reduction, resulting in an acute subendocardial ischaemia
(type II myocardial infarction) (15) in the setting of an
allergic response.

© Precision Cancer Medicine. All rights reserved.
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These observations might be useful for physicians
in Emergency Department paying attention to signs
and symptoms of allergic reaction preceding an acute
cardiac pain in order to recognize Kounis syndrome. In
an Emergency Medicine setting, the right diagnosis and
the adequate treatment of this syndrome still represents a
real challenge because it requires the knowledges on both
drug allergy and myocardial injury. A correct diagnosis
is fundamental to avoid post-allergic myocardial effects
including ischemia, conduction defects, arrhythmias and
dysfunction of the cardiac muscle cells.

Conclusions

In conclusion, this case report gives helpful tools to correctly
diagnose Kounis syndrome in an emergency setting.
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