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CASE REPORT

Exercise‑induced Brugada pattern 
and ventricular tachycardia during Capecitabine 
treatment
George B. Strobel1*, Shiva P. Ponamgi2, Attila Roka2 and Ahmed S. A. Aboeata2 

Abstract 

We report the case of a 59-year-old female patient with no previous cardiovascular disease treated for Breast cancer 
with Capecitabine. Shortly after starting treatment, she developed recurrent angina. An exercise stress echocar-
diogram was performed, which induced a type 1 Brugada pattern 12 s of a non-sustained pleomorphic ventricular 
tachycardia ensued.
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Capecitabine mechanism
5-Fluorouracil (5-FU) was discovered in 1957 and used as 
a chemotherapeutic drug to treat a variety of cancers. It is 
a commonly used treatment for advanced or metastatic 
gastrointestinal and breast cancers. The molecule inhibits 
Thymidylate synthase, thus inhibiting DNA synthesis due 
to a lack of the crucial substrate Thymine. Capecitabine 
(brand-name Xeloda) is an oral prodrug form of 5-FU 
with enhanced tumor selectivity and less cardiotoxic-
ity. The accepted mechanism of action is that the intra-
cellular Thymine phosphorylase cleaves Capecitabine to 
form 5-FU. It can be further cleaved into a cardiotoxic 
metabolite called Fluoroacetate, which can induce myo-
cardial infarction, heart failure, or arrhythmias. One 
study found capecitabine-related cardiotoxicity in 5.9% 
of patients, and severe cardiotoxicity in 2.3% of patients. 
Combination treatment with capecitabine, oxaliplatin, 
and bevacizumab was associated with the highest risk of 
cardiotoxicity [1] (Kwakman et al.).

Case report
A 59-year-old Caucasian female, with no significant prior 
cardiac history and who never smoked, was diagnosed 
with, ER negative, PR negative, HER2/neu 2+ equivo-
cal, grade 3 right breast invasive ductal carcinoma. The 
patient received 4 cycles of anthracycline chemotherapy, 
a two-month course of Docetaxel, Trastuzumab, and 
Pertuzumab, right lumpectomy, and right breast radia-
tion (5256 cGy over 20 fraction). Due to continuing neo-
plastic proliferation, Capecitabine treatment was added, 
planned for 2500 mg PO twice daily for 1 month. One day 
after starting the medication, the patient developed exer-
tional angina-like chest pain and intermittent shortness 
of breath. An exercise stress echocardiogram was ordered 
to further evaluate her symptoms during which she 
developed a type one Brugada pattern (Fig. 1) at a heart 
rate of 161 bpm after achieving 7.7 METS, which dete-
riorated to a recurrent and non-sustained pleomorphic 
ventricular tachycardia (VT) (Fig. 2) that spontaneously 
resolved with discontinuation of the stress test. Prior 
to the stress test, she had a normal EKG. The patient 
underwent a coronary angiogram which showed normal 
coronary arteries. Genetic testing was negative for any 
inherited arrhythmia syndromes. Subsequently, a car-
diac MRI with late gadolinium enhancement was done, 
which showed no evidence of myocardial scarring (late 
gadolinium enhancement) or any structural abnormality. 
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Fig. 1  [EKG showing suspected type 1 Brugada pattern during Exercise stress test] The inferoapical STD however is not typical for Brugada and may 
be a hint ischemia – mirror changes for the septal ST elevation

Fig. 2  [EKG showing Initiation of NSVT] Irregular wide QRS tachycardia with fusion beats. Differential diagnosis would be pre-excited atrial 
fibrillation; however, no delta wave is seen at baseline or with PACs
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A procainamide challenge test was done, and we were 
unable to induce the Brugada pattern or any VT. The 
picture was strongly suggestive of coronary vasospasm 
being the etiology of her presentation, so she was started 
on diltiazem and isosorbide mononitrate. After a discus-
sion with the oncologist, capecitabine was deemed to be 
a necessary drug for her breast cancer treatment with no 
safer alternatives, so it was resumed with close monitor-
ing in the Cardio-Oncology clinic. The patient had con-
tinuous ambulatory cardiac monitoring for 1 month with 
no significant sustained arrhythmias while receiving 
capecitabine. Due to progressive disease, Capecitabine 
treatment with the concomitant use of the calcium chan-
nel blocker and the nitrate was successfully finished with 
no recurrent angina or arrhythmias.

Discussion
This case report documents the unmasking of a Brugada 
type I EKG pattern and induction of pleomorphic VT 
during exercise stress testing probably due to Capecit-
abine-induced coronary vasospasm and myocardial 
ischemia in a patient with no previous cardiac history 
while on Capecitabine therapy. Capecitabine cardiotoxic-
ity has been reported ever since its FDA approval in the 
1990s. The active ingredient of the pro-drug Capecit-
abine is 5-FU. The proposed mechanism of 5-FU cardio-
toxicity is direct injury to the myocardium or coronary 
arteries which induces vasospasm. This could then lead 
to altered flow and possible thrombogenesis [1]. Our 
patient started having angina the day after capecitabine 
was started and had no evidence of obstructive coronary 
artery disease on angiography and no structural cardiac 
abnormalities on cardiac MRI.

The Brugada brothers introduced Brugada syndrome 
in 1992, as a “Right precordial ST-elevation followed 
by a negative T-wave and a high incidence of ventricu-
lar fibrillation (VF) in the absence of structural heart 
disease [2].” Brugada syndrome is normally an inherited 
syndrome. To our knowledge, the patient has no family 
history of Brugada syndrome, and the pattern has not 
returned after starting Diltiazem and Isosorbide mononi-
trate. The patient underwent procainamide challenge and 
genetic testing, both of which were negative for Brugada 
syndrome, suggestive of a Brugada pattern being induced 
by myocardial ischemia due to coronary vasospasm 
caused by Capecitabine.

Vasospastic angina (VSA) is a less common form of 
angina compared to the predominant angina caused by 
obstructive coronary artery disease. VSA is most likely 
caused by hypercontractility of coronary smooth mus-
cle, endothelial dysfunction, magnesium deficiency, 
low-grade inflammation autonomic dysfunction, and 
oxidative stress [3], all factors of vascular regulation. 

Picard et  al. suggests that VSA, “is underdiagnosed and 
provocative tests are rarely performed [3].” This is the 
case because VSA can cause angina in patients with or 
without previous cardiac history, making it especially dif-
ficult to distinguish in the case with a previous cardiac 
history. The diagnosis of VSA includes coronary angiog-
raphy with provocative stimuli such as acetylcholine or 
ergonovine, response to nitrates, and transient ischemic 
patterns on EKG [3]. Unfortunately, we were unable 
to perform a coronary provocative test on our patient. 
While transient ischemic changes like ST segment ele-
vation ≥0.1 mV, ST-segment depression ≥0.1 mV or 
inverted U waves seen during anginal episodes are sug-
gestive of VSA QRS changes and atypical changes may be 
noted if a large amount of the myocardium or the con-
duction system is involved [4]. VSA is commonly treated 
with calcium channel blockers and Nitrates, although 
calcium channel blockers are also implicated in the prov-
ocation of a Brugada EKG pattern [5, 6], we have not 
noticed any recurrence of the pattern in our patient after 
initiation of treatment with Diltiazem and Isosorbide 
mononitrate, The patient has continued Diltiazem and 
Isosorbide mononitrate to date, after finishing Capecit-
abine treatment.

Overall, a Brugada ECG pattern has been suggested to 
be a repolarization disorder [7], associated with increased 
vagal activity and withdrawal of sympathetic activity. 
One study was able to induce Brugada-like patterns in 
canines under the conditions of slow pacing, acetylcho-
line, and sodium channel blockade [8]. Although, there 
is no evidence that suggests that Capecitabine or other 
Fluorouracil drugs have sodium channel blocking effects. 
If a Brugada pattern is identified, it is likely an ischemic 
phenomenon. A few earlier case reports and case series 
reported exercise-induced syncope and ST elevations 
which were helpful in the unmasking of Brugada pat-
tern in patients with genetically established Brugada syn-
drome [7]. They also concluded that exercise-induced 
ST elevations in patients with Brugada syndrome could 
be an independent predictor for future cardiac events 
portending a poorer prognosis and suggested that beta-
blockers could be beneficial in this sub-group [9]. We 
find it interesting that the patient we report here with 
negative genetic testing for Brugada syndrome, had a 
pronounced Brugada pattern during exercise, the reverse 
of conventional knowledge on Brugada.

Capecitabine is an efficacious drug and brings great 
benefits to patients with its comparably favorable adverse 
effects [10]. Capecitabine Cardiotoxicity is often tran-
sient and reversible, although there are more severe 
cases reported [10]. In some patients despite the risk 
of cardiotoxicity, Capecitabine may remain the drug of 
choice. In these cases, re-challenging therapy may be 
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tried with close monitoring. In the case of suspected 
Acute Capecitabine cardiotoxicity Kanduri et al. further 
suggested in cases of re-challenging therapy, pre-treating 
with Calcium channel blockers and Nitrates, giving Cal-
cium channel blockers during therapy and continuing 
Calcium Channel blocker/Nitrate treatment after therapy 
[11].

Conclusion
Capecitabine is an accepted treatment for breast and gas-
trointestinal cancers, two of the most common types of 
Cancer, therefore providers and patients will likely con-
front the cardiotoxic effects of treatment. Providers need 
to be aware of the Cardiotoxic risks of Capecitabine and 
how to evaluate and remediate them. We reinforce the 
need for patients undergoing treatment with Capecit-
abine to be followed for symptoms of angina, alongside 
careful attention to be given to its etiology.
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