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Unusual clinical course

5-Fluorouracil (5-FU) is a mainstay chemotherapeutic agent for gastrointestinal malignancies but carries a
recognized risk of cardiotoxicity, most often manifesting as coronary vasospasm that can mimic acute myo-
cardial infarction. This report describes the case of a 50-year-old woman with ST-elevation myocardial infarc-
tion (STEMI) due to coronary artery vasospasm during continuous infusion of 5-FU as part of the first round of
FOLinic acid (leucovorin), Fluorouracil (5-FU), and OXaliplatin (FOLFOX) chemotherapy for colorectal carcinoma.
A 50-year-old woman with colorectal carcinoma receiving her first cycle of FOLFOX developed severe chest pain
during a continuous infusion of 5-FU. Initial emergency department evaluation was reportedly unremarkable,
and she was discharged after symptomatic improvement with ketorolac. She returned emergently with recur-
rent crushing chest pain; a repeat electrocardiogram showed hyperacute T waves and ST-segment elevation,
prompting ST-elevation myocardial infarction activation and transfer for emergent catheterization. Coronary an-
giography revealed no obstructive coronary artery disease. Echocardiography demonstrated a severely reduced
left ventricular ejection fraction (LVEF) of 30% to 35% with apical akinesis, consistent with 5-FU-induced car-
diomyopathy. 5-FU was permanently discontinued, and the patient was treated with vasodilator therapy, with
complete resolution of symptoms and normalization of ventricular function on follow-up echocardiography.
5-FU can precipitate life-threatening coronary vasospasm and a fully reversible cardiomyopathy even during
a first chemotherapy cycle, in the absence of obstructive coronary artery disease. Early recognition, prompt
drug interruption, and a multidisciplinary cardio-oncology approach, including an individualized decision be-
tween permanent discontinuation and carefully supervised rechallenge, are essential to guide safe oncologic
decision-making.
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Introduction

5-Fluorouracil (5-FU) is one of the most widely used chemo-
therapeutic agents in the treatment of solid tumors, particu-
larly colorectal, gastric, and head and neck cancers [1]. It re-
mains a core component of the FOLFOX regimen (folinic acid,
fluorouracil, oxaliplatin), a first-line therapy for colorectal car-
cinoma. While its hematologic and gastrointestinal toxicities
are well characterized, cardiovascular toxicity, although less
frequently recognized, represents a clinically significant and
potentially lethal complication [2].

The reported incidence of 5-FU cardiotoxicity ranges from 1.2%
to 18%, with coronary vasospasm being the most commonly im-
plicated mechanism [2]. Affected patients may present across a
spectrum ranging from asymptomatic electrocardiographic chang-
es to acute myocardial infarction, arrhythmias, cardiogenic shock,
and sudden cardiac death [2,3]. Continuous infusion regimens are
associated with higher cardiotoxic risk than bolus dosing, likely
because of prolonged endothelial exposure [2,4]. Cardiotoxicity
is idiosyncratic and can arise even during a patient’s first expo-
sure to the drug [4], as illustrated in the case below.

Coronary artery vasospasm is a transient, reversible constric-
tion of the epicardial coronary arteries that produces myocar-
dial ischemia in the absence of fixed obstructive coronary ar-
tery disease [5]. Recognized precipitants include tobacco use,
cocaine and other sympathomimetic agents, ergot alkaloids,
hyperventilation, cold exposure, and emotional or physical
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stress, acting through endothelial dysfunction, impaired ni-
tric oxide-mediated vasodilation, and vascular smooth mus-
cle hyperreactivity. Its clinical effects range from asymptom-
atic ischemic electrocardiographic changes and stable angina
to malignant ventricular arrhythmias, acute myocardial infarc-
tion, and sudden cardiac death [6].

This report presents the case of a 50-year-old woman who de-
veloped ST-elevation myocardial infarction (STEMI) secondary
to coronary artery vasospasm during continuous infusion of
5-FU in the first cycle of FOLFOX chemotherapy for colorectal
carcinoma. The purpose of this report is to provide confirma-
tory evidence rather than to propose novel mechanisms. This
case is significant for its detailed documentation of the clinical
course, including an initially unremarkable evaluation, recur-
rent STEMI-like electrocardiographic changes, nonobstructive
coronary angiography, severe but reversible ventricular dys-
function, and subsequent modification of oncologic therapy.

Case Report

A 50-year-old woman with newly diagnosed colorectal carci-
noma, no known prior cardiac disease or cardiovascular risk
factors, and receiving her first cycle of FOLFOX (folinic acid,
fluorouracil, oxaliplatin) chemotherapy presented with chest
pain. Chest pain developed during the continuous infusion of
5-FU. On initial evaluation, she was hemodynamically stable,
and the initial cardiac workup, including cardiac biomarkers,
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Figure 1. 12-lead electrocardiogram showing hyperacute T waves and ST-segment elevation.
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Figure 2. Left heart catheterization demonstrating angiographically normal left and right coronary arteries without evidence of
obstructive coronary artery disease, plaque rupture, intraluminal thrombus, or flow-limiting stenosis in the major epicardial
vessels.

was reportedly unremarkable. Her symptoms improved after
administration of ketorolac (Toradol), and she was discharged
from the emergency department.

Approximately 1 hour after discharge, while still in the hospital
parking lot, she developed sudden-onset severe crushing sub-
sternal chest pain. Emergency medical services were activated,
and she returned to the emergency department. A repeat 12-
lead electrocardiogram (ECG) demonstrated ST-segment ele-
vation concerning for acute myocardial infarction, prompting
immediate ST-elevation myocardial infarction (STEMI) activa-
tion and transfer via air transport to a tertiary care center with
percutaneous coronary intervention capability. Physical exam-
ination on presentation was notable for severe distress due
to chest pain; however, she remained hemodynamically stable
without signs of cardiogenic shock or overt heart failure. The
ECG on arrival showed hyperacute T waves and ST-segment
elevation (Figure 1).

Serial high-sensitivity troponin rose from 5 ng/L to 25 ng/L
(reference range, < 14 ng/L), consistent with acute myocardial
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injury. A basic metabolic panel was unremarkable, with nor-
mal sodium (142 mmol/L; reference range, 136-145 mmol/L),
potassium (4.0 mmol/L; reference range, 3.5-5.0 mmol/L), and
creatinine levels (0.70 mg/dL; reference range, 0.6-1.1 mg/dL),
and an estimated glomerular filtration rate greater than
90 mL/min/1.73 m2. A complete blood count showed mild
leukocytosis (white blood cell count 13.5 x 103/pL; reference
range, 4.5-11.0 x 103/pL) and mild normocytic anemia (hemo-
globin 10.3 g/dL [reference range, 12.0-15.5 g/dL], hematocrit
32.2% [reference range, 36%-46%]), both thought to reflect
her underlying malignancy rather than an acute infectious or
hemorrhagic process; platelet count was normal.

Emergent left heart catheterization and coronary angiography
revealed no obstructive coronary artery disease, plaque rup-
ture, thrombus, or flow-limiting stenosis in the major epicardi-
al coronary vessels (Figure 2). Repeat ECG after improvement
of chest pain showed resolution of ST-T changes (Figure 3).
Transthoracic echocardiography demonstrated a left ventricu-
lar ejection fraction (LVEF) of 30% to 35%, global left ventric-
ular hypokinesis, and akinesis of the apical wall, with normal
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Figure 3. 12-lead electrocardiogram showing resolution of ST-segment and T-wave (ST-T) changes.

right ventricular size and systolic function. These findings were
consistent with 5-FU-associated reversible cardiomyopathy,
with clinically suspected coronary vasospasm and associated
myocardial injury as the leading proposed mechanism, along-
side possible direct chemotherapy-related myocardial toxicity.

Cardiology and oncology services jointly recommended discon-
tinuation of 5-FU and, by extension, the FOLFOX regimen, giv-
en the high risk of recurrent and potentially fatal vasospastic
events; her oncologic treatment plan was subsequently revised
to a non-fluoropyrimidine-based regimen. Medical therapy in-
cluded aspirin 81 mg daily, isosorbide mononitrate, and vasodi-
latory therapy with diltiazem (Cardizem), which was later dis-
continued after an echocardiogram showed reduced ejection
fraction. The patient’s chest pain resolved completely within
24 hours of initiation of vasodilatory therapy. She remained
hemodynamically stable, tolerated oral intake, and showed
no recurrent ischemic symptoms during hospitalization. She
was discharged home in stable condition with outpatient car-
diology follow-up arranged. A repeat echocardiogram months
later showed normalization of the ejection fraction to 60% to
65%, with resolution of the previously noted global hypokine-
sis and apical akinesis.

Discussion

The precise molecular mechanism underlying 5-FU cardiotox-
icity remains incompletely understood. The leading proposed
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mechanisms include endothelial injury with coronary vaso-
spasm, impaired nitric oxide-mediated vasodilation, platelet
activation with a prothrombotic state, and direct myocardi-
al injury via oxidative stress [2,6,7]. Coronary vasospasm, as
demonstrated in this case, is the predominant mechanism, and
its occurrence with angiographically normal coronary arter-
ies supports a vasomotor rather than atherosclerotic etiology.

Continuous infusion protocols of 5-FU carry substantially high-
er cardiotoxic risk than bolus dosing methods, given that pro-
longed drug exposure amplifies endothelial injury [2,6]. Pre-
existing cardiovascular disease is an additional risk factor.
However, 5-FU-related vasospasm frequently occurs in young-
er patients without known prior cardiac disease [8], as in our
patient, who developed this complication during her very first
cycle of therapy. The absence of flow-limiting coronary artery
disease on angiography is a characteristic finding of vaso-
spasm-mediated injury [8,9].

The cornerstone of management is immediate discontinuation
of the offending agent [10,11]. Rechallenge was considered
contraindicated [9]; however, the historical prohibition against
fluoropyrimidine rechallenge has evolved substantially. A struc-
tured protocol from Massachusetts General Hospital, validated
in larger cohorts, demonstrates the safety of rechallenge with
aggressive vasodilator prophylaxis [12]. In this case, the multi-
disciplinary team opted for permanent discontinuation, based
on the severity of the initial event, the degree of ventricular dys-
function, and the availability of a non-fluoropyrimidine oncologic
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alternative. Uridine triacetate is FDA-approved for life-threatening
cardiotoxicity occurring within 96 hours of exposure [13]. Long-
acting nitrates and calcium channel blockers are the mainstays
of vasospasm management, although calcium channel blockers
require caution in patients with reduced LVEF [7].

These findings are consistent with previously reported cases
of fluoropyrimidine-induced coronary vasospasm. Garbis et al
described a case of 5-FU-induced coronary vasospasm charac-
terized by cardiovascular magnetic resonance imaging, provid-
ing direct evidence of vasospasm-mediated myocardial injury
with subsequent recovery of ventricular function [14]. Similarly,
Dimitrova reported a case of 5-FU-induced coronary artery vaso-
spasm in a patient with salivary gland cancer that resolved fol-
lowing cessation of the offending agent and vasodilator thera-
py [15]. As in these reports, the present case involved a patient
without antecedent cardiovascular risk factors who developed
vasospasm early in the treatment course, strengthening the idio-
syncratic and dose-independent nature of this complication [7,8].

The development of an LVEF of 30% to 35% with global hypo-
kinesis and apical akinesis in this patient raises an important
differential diagnosis: ischemic cardiomyopathy secondary to
sustained vasospasm, Takotsubo-like stress cardiomyopathy,
or direct 5-FU-induced myocardial toxicity. The presence of api-
cal akinesis may suggest a stress cardiomyopathy (Takotsubo
syndrome) superimposed on the vasospastic event. Coronary
microvascular dysfunction has been increasingly implicat-
ed as a potential trigger, rather than only a consequence, of
Takotsubo syndrome. Most affected patients show abnormal
endothelium-dependent coronary vasoreactivity and impaired
microvascular flow during the acute phase, and normalization
of myocardial perfusion has been associated with recovery
of ventricular function in preclinical models [16,17]. A similar
vasospastic or microvascular insult could plausibly have con-
tributed to the reversible apical dysfunction observed in this
case. However, as with Takotsubo syndrome more broadly, it
remains unclear whether such microvascular dysfunction was
a cause or a consequence of the transient ventricular impair-
ment in this instance. The patient’s left ventricular dysfunc-
tion resolved on repeat echocardiogram. Additional investiga-
tion into the mechanisms of 5-FU cardiotoxicity is necessary to
prevent cardiovascular events and identify patients who may
benefit from prophylactic treatment [9].
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Conclusions

This case demonstrates that 5-fluorouracil-induced coronary
vasospasm is a rare but potentially life-threatening cause of
acute cardiomyopathy, capable of mimicking acute coronary
syndrome in patients with angiographically normal coronary
arteries, even during the initial cycle of therapy. It emphasizes
the need for a strong index of suspicion for fluoropyrimidine
cardiotoxicity in any oncology patient presenting with chest
pain or electrocardiographic changes during or after infusion.
Rapid recognition, immediate cessation of the offending agent,
and initiation of vasodilator therapy constitute essential com-
ponents of management. The use of a multidisciplinary car-
dio-oncology approach is essential to balance the oncologic
need for continued fluoropyrimidine therapy against the car-
diovascular risk of rechallenge.
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