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5-Fluorouracil (5-FU) is a chemotherapeutic agent frequently used for the treatment of solid tumors. In a few cases, 5-FU can be
associated with coronary vasospasm, cardiac ischemia, or life-threatening arrhythmias. Recognition of 5-FU cardiotoxicity is
clinically important as after the rapid sensation of therapy, cardiotoxicity can be completely reversible, and on the other hand,
readministration may lead to serious damage of the heart and even death. A 70-year-old male came to the emergency
department (ED) with chest pain which started while receiving an infusion of 5-FU. The patient did not have a personal history
or risk factors of coronary artery disease and his electrocardiogram (ECG) before starting chemotherapy was completely normal.
In the ED, his ECG had ischemic changes, troponin was elevated, and echocardiogram showed anterior wall hypokinesis.
However, emergent coronary angiogram did not reveal any acute coronary occlusion. 5-FU-induced cardiotoxicity was
suspected; the patient was admitted to a progressive care unit for close monitoring and infusion of calcium channel blockers was
initiated. The patient’s symptoms and ECG ﬁndings gradually resolved, and two days later on discharge, patient was chest pain
free and ECG was normal. This case supports the vasospastic hypothesis of 5-FU cardiac toxicity, describes its clinical course,
and emphasizes the importance of better awareness and early recognition of the rare side eﬀect as it may allow physicians to
reduce the risk of life-threatening complications.

1. Background

2. Case Report

5-Fluorouracil (5-FU) is a chemotherapeutic agent that is
frequently used in the treatment of solid tumors. Despite
proven therapeutic eﬃciency, 5-FU can have some undesired side eﬀects, and, in a few cases, it was found to be
associated with cardiotoxicity [1–3]. The incidence is rare
and according to diﬀerent sources, it varies from 1 to
19% [4, 5]. The most common clinical manifestation is
angina but asymptomatic electrocardiogram (ECG)
changes, arrhythmias, myocardial infarction (MI), heart
failure, and cardiac arrest have been also reported [3].
We will present the case of a 70-year-old male, who
developed coronary vasospasm after starting chemotherapy with 5-FU for newly diagnosed colorectal cancer.

A 70-year-old male with newly diagnosed colorectal carcinoma presented to the emergency department with chest
pain which developed during the ﬁrst course of chemotherapy treatment with FOLFOX (a combination of oxaliplatin,
leucovorin, and 5-FU). The patient informed his oncologist
about the chest pain, who stopped his 5-FU infusion and sent
him to the Emergency Department (ED). The pain was
described as severe, squeezing in nature, located in the middle of the chest, without aggravating and alleviating factors.
The patient did not have any known cardiac history or its risk
factors like hypertension, hypercholesterolemia, or diabetes.
Family history was negative for coronary artery disease,
social history was not signiﬁcant for any cardiac risk factors,
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and he was not a smoker and was not using any illicit drugs.
Vitals were stable and physical examination was unremarkable. On initial ECG in the ED, the patient was found to have
ischemic changes with diﬀuse T wave inversions and ST
depressions in V3, V4, V5, and V6 (Figure 1), and the cardiac
troponin I (cTnI) was elevated to 0.06 ng/ml (reference range
0–0.03 ng/ml). Of note, patient had ECG done during his regular visit to primary care physician three days before starting
chemotherapy which was completely normal (Figure 2). Two
hours later after arrival to the ED, ECG showed new ST elevations on lead 1, V3, V4, and V5 (Figure 3). Troponin
increased from 0.06 ng/ml to 2.49 ng/ml and bedside echocardiogram demonstrated anterior wall hypokinesis. The
patient was taken for an emergent coronary angiogram
which revealed mild to moderate proximal left anterior
descending artery disease with no acute occlusion
(Figure 4). Diagnosis of 5-FU-induced coronary vasospasm
was made. The patient was started on nitroglycerin and calcium channel blocker and admitted to a progressive care unit.
Repeated serial ECGs showed gradual normalization of ST
segment and ST and T wave abnormalities (Figures 5 and
6), troponin started to trend down and chest pain resolved
in 24 hours. Two days later, the patient was discharged with
normal ECG (Figure 7).
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Figure 1: 12-lead electrocardiogram (ECG) obtained at the time of
arrival of the patient to the ED. ECG shows diﬀuse T wave
inversions (blue arrows) and ST depressions in V3, V4, V5, and
V6 (red arrows).

Figure 2: Patient’s ECG three days before starting chemotherapy.
ECG is normal with no ST segment or T wave abnormalities.

3. Discussion
The ﬂuoropyrimidines, namely, 5-FU, is the third most
commonly used chemotherapeutic agent for the treatment
of solid tumors [6]. 5-FU is a pyrimidine analog that
inhibits thymidylate synthase, an enzyme involved in
DNA replication [7]. These agents function as S-phase
antimetabolites, inducing double-strand DNA and singlestrand DNA breaks and promote genomic instability; they
interfere with DNA synthesis, repair, and elongation. 5-FU
is the second most common agent after carboplatin which
can cause cardiotoxicity [4]. Risk factors for 5-FU cardiotoxicity include older age, preceding history of cardiac disease,
and concomitant use of cardiotoxic medications [8]. The
most common clinical manifestation associated with cardiotoxicity is angina. Diagnosis of 5-FU cardiotoxicity mainly
occurs during the ﬁrst cycle of administration [9, 10],
and it is mainly based on clinical presentation and symptoms, chest pain, elevated cardiac markers, electrocardiographic changes, changes of cardiac function by
echocardiography, and results of coronary angiography.
One prospective study [3] describes the cases of 5-FUinduced cardiotoxicity where the pain was the most common
symptom, and serial cardiac enzyme levels were normal in
all patients, also the symptoms immediately resolved after
sensation of therapy and time to recovery was 5 to 60
minutes. In contrast, in our patient, we observed a significant elevation of troponin and the ECG changes resolved
within 24 hours, which represents the diﬀerent presentation of cardiac toxicity of 5-FU. The exact mechanism of
cardiotoxicity is unknown; according to some theories, it
can be due to coronary vasospasm, although myocardial
infarction, arrhythmias, QT prolongation, heart failure,
pericarditis, coronary dissection, and sudden cardiac death

Figure 3: Patient’s ECG after 2 hours from arrival to the ED. ECG
shows new ST elevations on lead 1, V3, V4, and V5 (red arrows).

have also been reported [2, 5, 9]. In vitro models showed
that 5-FU can cause concentration-dependent vasoconstriction of smooth muscle cells [11], but some studies
have also shown that echocardiography demonstrated wall
motion abnormalities in areas that do not correspond to
the classic distribution of coronary arteries, that is, suggesting that a mechanism can be multifactorial [12]. For
most patients with suspected ﬂuoropyrimidine-induced
chest pain, diagnostic coronary arteriography is indicated
to exclude concomitant processes that account for acute
coronary syndrome presentation and to guide treatment
decisions. If coronary arteries are normal (or the extent
of coronary artery disease is thought not to be clinically
signiﬁcant), a presumptive diagnosis of ﬂuoropyrimidine
cardiotoxicity can be made. Fluoropyrimidine treatment
should be immediately discontinued if symptoms are suggestive of cardiotoxicity. Cardiac symptoms usually
resolve, and cardiotoxicity appears to be completely reversible after cessation of therapy. Parenteral calcium channel
blockers and long-acting nitrates can be used as a treatment if vasospasm is suspected. The presentation of cardiotoxicity in our patient also supports the vasospastic
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Figure 4: Pictures of emergent coronary angiogram after patient’s arrival to the ED. Pictures show only mild focal left anterior descending
artery disease.

Figure 5: Patient’s ECG after 6 hours of hospitalization. ECG shows
that T waves are normalized in most of the leads, but it still remains
inverted in lead II, III, aVF (blue arrows).

Figure 6: Patient’s ECG after 24 hours of hospitalization. CG shows
that T waves are normalized in most of the leads and there are no ST
segment abnormalities.

and introduction of nitrates and calcium channel blockers.
In general, the reintroduction of 5-FU after known cardiac
toxicity is not recommended as the recurrence rate is as
high as 90% and is associated with serious complications
such as myocardial infarction, development of cardiogenic
shock, and death [12, 13]; however, there are some exceptions when ﬂuoropyrimidine challenge may be necessary
for some patients in whom there are no alternative chemotherapy regiments or if the potential beneﬁt is thought
to outweigh the risk [14]. There is only limited literature
available about rechallenging, and if this option is
attempted, aggressive prophylaxis with aspirin, calcium
channel blocker, and long-acting nitrates are required
before administration of chemotherapy, along with
informed consent, cardiology consultation, and close cardiac
monitoring in an inpatient setting and immediate discontinuation if any sign of cardiotoxicity occurs. In 2015, FDA
approved uridine triacetate for severe, life-threatening
ﬂuoropyrimidine toxicity; however, data is limited and
there are only a few cases reports available when it was
actually used [15, 16].

4. Conclusion
Our case emphasizes the importance of early recognition of
the rare complication of the commonly used chemotherapeutic agent. In the majority of cases, 5-FU-induced coronary
vasospasm is reversible; however, in view of the potentially
lethal proﬁle and successful clinical outcomes associated with
early detection and intervention, physicians should be aware
of its existence.

Conflicts of Interest
Figure 7: Patient’s ECG on discharge ECG is normal with no T
wave or ST segment abnormalities.

The authors declare that they have no conﬂicts of interest.

References
theory as the angiogram showed only mild clinically nonsigniﬁcant disease and the symptoms and ECG changes
completely resolved after 24 hours of cessation of therapy

[1] C. Yuan, H. Parekh, C. Allegra, T. J. George, and J. S. Starr, “5FU induced cardiotoxicity: case series and review of the literature,” Cardio-Oncology, vol. 5, no. 1, article 13, 2019.

4
[2] T. Stewart, N. Pavlakis, and M. Ward, “Cardiotoxicity with 5ﬂuorouracil and capecitabine: more than just vasospastic
angina,” Internal Medicine Journal, vol. 40, no. 4, pp. 303–
307, 2010.
[3] S. S. Akhtar, K. P. Salim, and Z. A. Bano, “Symptomatic cardiotoxicity with high-dose 5-ﬂuorouracil infusion: a prospective
study,” Oncology, vol. 50, no. 6, pp. 441–444, 1993.
[4] J. D. Sara, J. Kaur, R. Khodadadi et al., “5-Fluorouracil and cardiotoxicity: a review,” Therapeutic Advances in Medical Oncology, vol. 10, 2018.
[5] A. Wacker, C. Lersch, U. Scherpinski, L. Reindl, and
M. Seyfarth, “High incidence of angina pectoris in patients
treated with 5-ﬂuorouracil,” Oncology, vol. 65, no. 2,
pp. 108–112, 2003.
[6] H. Bartelink, F. Roelofsen, F. Eschwege et al., “Concomitant
radiotherapy and chemotherapy is superior to radiotherapy
alone in the treatment of locally advanced anal cancer: results
of a phase III randomized trial of the European Organization
for Research and Treatment of Cancer Radiotherapy and Gastrointestinal Cooperative Groups,” Journal of Clinical Oncology, vol. 15, no. 5, pp. 2040–2049, 1997.
[7] N. J. Curtin, A. L. Harris, and G. W. Aherne, “Mechanism of
cell death following thymidylate synthase inhibition: 2 ′
-deoxyuridine-5 ′ -triphosphate accumulation, DNA damage,
and growth inhibition following exposure to CB3717 and
dipyridamole,” Cancer Research, vol. 51, no. 9, pp. 2346–
2352, 1991.
[8] C. Kosmas, M. S. Kallistratos, P. Kopterides et al., “Cardiotoxicity of ﬂuoropyrimidines in diﬀerent schedules of administration: a prospective study,” Journal of Cancer Research and
Clinical Oncology, vol. 134, no. 1, pp. 75–82, 2008.
[9] M. Ng, D. Cunningham, and A. R. Norman, “The frequency
and pattern of cardiotoxicity observed with capecitabine used
in conjunction with oxaliplatin in patients treated for
advanced colorectal cancer (CRC),” European Journal of Cancer, vol. 41, no. 11, pp. 1542–1546, 2005.
[10] C. C. Meyer, K. A. Calis, L. B. Burke, C. A. Walawander, and
T. H. Grasela, “Symptomatic cardiotoxicity associated with
5-ﬂuorouracil,” Pharmacotherapy: The Journal of Human
Pharmacology and Drug Therapy, vol. 17, no. 4, pp. 729–736,
1997.
[11] M. Mosseri, H. J. Fingert, L. Varticovski, S. Chokshi, and
J. M. Isner, “In vitro evidence that myocardial ischemia
resulting from 5-ﬂuorouracil chemotherapy is due to protein kinase C-mediated vasoconstriction of vascular smooth
muscle,” Cancer Research, vol. 53, no. 13, pp. 3028–3033,
1993.
[12] M. de Forni, M. C. Malet-Martino, P. Jaillais et al., “Cardiotoxicity of high-dose continuous infusion ﬂuorouracil: a prospective clinical study,” Journal of Clinical Oncology, vol. 10,
no. 11, pp. 1795–1801, 1992.
[13] M. W. Saif, M. M. Shah, and A. R. Shah, “Fluoropyrimidineassociated cardiotoxicity: revisited,” Expert Opinion on Drug
Safety, vol. 8, no. 2, pp. 191–202, 2009.
[14] S. C. Clasen, B. . Ky, R. O’Quinn, B. Giantonio, U. Teitelbaum,
and J. R. Carver, “Fluoropyrimidine-induced cardiac toxicity:
challenging the current paradigm,” Journal of Gastrointestinal
Oncology, vol. 8, no. 6, pp. 970–979, 2017.

Case Reports in Oncological Medicine
[15] C. Baldeo, P. Vishnu, K. Mody, and P. M. Kasi, “Uridine triacetate for severe 5-ﬂuorouracil toxicity in a patient with thymidylate synthase gene variation: potential pharmacogenomic
implications,” SAGE Open Medical Case Reports, vol. 6, 2018.
[16] M. Zurayk, Y.-K. Keung, D. Yu, and E. H. L. Hu, “Successful
use of uridine triacetate (Vistogard) three weeks after capecitabine in a patient with homozygous dihydropyrimidine dehydrogenase mutation: a case report and review of the literature,”
Journal of Oncology Pharmacy Practice, vol. 25, no. 1, pp. 234–
238, 2019.

