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Capecitabine May Induce Coronary Artery 
Vasospasm
ElEuthErios tsiamis, andrEas synEtos, Christodoulos stEfanadis

First Department of Cardiology, Hippokration Hospital, University of Athens, Greece

Capecitabine is a new oral chemotherapeutic agent that is considered highly specific for sensitive tumor 
cells. We present the case of a patient who, after treatment with capecitabine for colorectal cancer, present-
ed to our hospital with angina pectoris and electrocardiographic changes indicative of myocardial ischemia. 
The absence of epicardial coronary stenosis on the coronary angiogram ruled out atherosclerotic coronary 
disease as the cause of ischemia. The occurrence of coronary spasm, although not evident during coronary 
angiography, seems to be a possible explanation of the patient’s symptoms.

C apecitabine is a new oral chemo-
therapeutic agent that is considered 
highly specific for sensitive tumor 

cells. It is a fluoropyrimidine, which after 
oral administration is metabolized into 5-flu-
orouracil (5-FU) by thymidine phosphory-
lase. This enzyme is preferentially expressed 
by tumor cells; therefore, capecitabine is 
considered to exert a selective antitumor-
al action.1 While cardiac events associated 
with the use of 5-FU are a well known side 
effect, capecitabine-induced cardiotoxicity 
has been only rarely reported. We report a 
case of acute coronary syndrome, possibly 
due to coronary vasospasm following oral 
capecitabine administration.

Case presentation

A 52-year-old female, with no history of 
cardiovascular disease and with no predis-
posing factors for coronary artery disease, 
was admitted to our hospital for chest 
pain at rest, with radiation to the left arm 
accompanied by sweating. The patient had 
been treated with capecitabine (3000 mg/
day) for the previous three days due to re-
cently diagnosed colorectal cancer. She 
was scheduled for surgical excision of the 

tumor and she had started intravenous 
chemotherapy with doxorubicin 3 days be-
fore admission. She described three epi-
sodes of chest pain with a time interval 
of three hours between the attacks. Each 
episode had a duration of 10 minutes and 
resolved spontaneously. Physical exami-
nation on admission revealed no patho-
logical findings, while her blood pressure 
was 120/80 mmHg. The electrocardiogram 
(ECG) on admission showed sinus rhythm 
with 1 mm depression of the ST-T seg-
ment in leads I, avL, and negative T waves 
in leads III, V1-3 (Figure 1). The chest X-
ray was normal, while cardiac enzymes 
were negative. Echocardiography showed 
hypokinesia of the anterior wall of the left 
ventricle, with mild aortic regurgitation. 
The patient was treated with intravenous 
nitroglycerin, clopidogrel, aspirin, beta-
blockers, angiotensin-converting enzyme 
inhibitors and heparin, and remained free 
of symptoms. Coronary angiography per-
formed on the next day revealed normal 
coronary arteries with normal left ventric-
ular ejection fraction (Figure 2). One day 
before discharge, the patient underwent a 
second cardiac ultrasound, which showed 
a normal ejection fraction. The patient 
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Figure 1. The patient’s electrocardiogram on admission.

Figure 2. Coronary angiography showing coronary arteries with no significant stenosis.
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was discharged with calcium blockers and oral nitro-
glycerin as the only medication.

Discussion

Cardiotoxicity is a recognized side effect of 5-FU, a 
related fluorinated pyrimidine antagonist. The clini-
cal manifestations of the side effects may vary, from 
cardiogenic shock and death to angina pectoris, myo-
cardial infarction or arrhymias.2,3 Prospective clinical 
trials have demonstrated that 2% to 10% of patients 
exposed to 5-FU developed cardiovascular compli-
cations;4,5 this chiefly applies to patients with known 
coronary artery disease and previous radiotherapy.6 
The possible mechanism involves 5-FU-related en-
dothelial activation with release of endothelin-1.7,8 
Capecitabine is an effective alternative to intravenous 
5-FU in the adjuvant treatment of colon cancer.9 The 
action of a series of enzymes such as thymidine phos-
phorylase, which has higher concentrations in tumor 
cells, converts capecitabine to the active 5-FU, pro-
viding a favorable ratio for toxicity, radiosensitization 
and specificity for the tumor cells.10

A randomized phase II study with capecitabine 
performed in 109 colorectal cancer patients reported 
5 cases (4.5%) of probable cardiac toxicity, including 
4 patients with chest pain,11 while Walko et al, in a re-
view of 758 breast and colorectal cancer patients, re-
ported that 6% of patients experienced chest pain af-
ter treatment with capecitabine at a dose of 2500 mg/
m2 per day in 2 divided doses for 14 days followed by 
1 week rest.12 Furthermore, in two phase III studies, 
involving 603 patients, the drug was reported to be as-
sociated with 2 episodes of myocardial ischemic syn-
drome and one of myocarditis.13,14 In all these cases 
there was no coronary angiography to exclude the 
possibility of coronary artery disease. Apart from cor-
onary artery vasospasm, other mechanisms that have 
been proposed for causing cardiac ischemia due to 
5-FU or its metabolites are direct toxicity to the myo-
cardium,15 thrombogenic effects16 and autoimmune 
phenomena.17

In our case, the patient presented with resting an-
gina pectoris, accompanied by electrocardiograph-
ic changes indicative of myocardial ischemia and an 
abnormal echocardiogram. The absence of epicardi-
al coronary stenosis on coronary angiography ruled 
out atherosclerotic coronary disease as the cause of 
ischemia. Small vessel thrombosis is a possibility that 
cannot be excluded by coronary angiography, while 
since 1990, when it was first proposed, no data have 

been found to support the hypothesis of autoimmu-
nity. The possibility of direct damage to the myocar-
dial cells or the blood vessels of the heart by 5-FU or 
5-FU metabolites can be excluded, given that left ven-
triculography was normal. In the case of direct toxic-
ity, the presence of diffuse ischemia suggestive of a 
transient cardiomyopathic process without myocardi-
al necrosis would have been evident.18,19

The occurrence of coronary spasm, although not 
evident during coronary angiography, seems to be a 
possible explanation of the patient’s symptoms. Ac-
cording to the literature, 6 more case reports came 
to this conclusion in patients with similar clinical his-
tory and symptoms.6,10,20-23 In all of these cases the 
patients presented with angina and the ECG showed 
ST-T segment elevation, indicative of the coronary 
spasm. The typical pattern of ST-T segment elevation 
on the ECG depends on the presence of the symp-
toms at the time of the examination. Our patient’s 
symptoms had diminished before the ECG was re-
corded. Our case shows that capecitabine may be re-
sponsible for vasospastic angina in patients with can-
cer who are treated with capecitabine, even if the 
echocardiogram is abnormal and the ECG is not 
typical for coronary spasm. This clinical observation 
should remind physicians about the potential coro-
nary toxicity of capecitabine.
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