
BMJ Case Reports 2011; doi:10.1136/bcr.02.2011.3883 1 of 4

  BACKGROUND 
 Although pericarditis-like changes after 5-fl uorouracil 
(5-FU) administration have been noted in animal studies, 1  
it has not been well documented in humans. Physician 
awareness of this rare complication is required for prompt 
diagnosis and management, and to potentially avoid inva-
sive testing with coronary angiography.  

  CASE PRESENTATION 
 An 83-year-old gentleman with a medical history of coro-
nary artery disease requiring coronary artery bypass graft-
ing, hypertension and hyperlipidemia was diagnosed with 
non-operable oesophageal adenocarcinoma. Palliative 
chemotherapy was commenced with a modifi ed FOLFOX 
regimen consisting of folinic acid, oxaliplatin and 5-FU 
infusion without a bolus. Forty hours after the initiation 
of 5-FU infusion, he experienced sudden-onset retrosternal 
chest pain and dyspnoea. Upon arrival to the emergency 
department, physical examination revealed tachycardia 
(heart rate 112 beats/min), tachypnoea (respiratory rate 
24 breaths/min), normal blood pressure and an otherwise 
unremarkable cardiovascular examination.  

  INVESTIGATIONS 
 ECG showed sinus tachycardia, ST-segment elevation in 
multiple vascular territories, PR-segment depression and 
pre-existing right bundle branch block ( fi gure 1 ). Laboratory 
testing was remarkable for normal blood counts, electro-
lytes and mildly elevated troponin-T of 0.05 ng/ml (refer-
ence range <0.01 ng/ml). He received aspirin, sublingual 
nitroglycerin, intravenous infusion of nitroglycerin and 
intravenous unfractionated heparin without relief of chest 
pain. Acute myocardial infarction was suspected and he 
proceeded to emergency coronary angiography which 
showed severe native coronary artery disease with pat-
ent grafts. No evidence of acute plaque rupture, throm-
bus, embolus or coronary artery spasm was identifi ed 
( fi gure 2 ). Transthoracic echocardiogram was performed 
immediately following the procedure, and during persist-
ing chest pain, revealed normal left ventricular ejection 

fraction and no regional wall motion abnormality, valvular 
or right ventricular dysfunction. Pericardial effusion was 
not detected. Serial troponin-T measurements showed a 
peak level of 0.11 ng/ml. Subsequent ECG showed persist-
ent PR-segment depression and ST-segment elevation.    

  DIFFERENTIAL DIAGNOSIS 
     Acute coronary syndrome   ▶

  Pericarditis   ▶

  Myocarditis   ▶

  Drug-induced coronary vasospasm   ▶

  Oesophageal spasm.     ▶

  OUTCOME AND FOLLOW-UP 
 The patient continued to report chest pain which became 
pleuritic and positional in nature. Based on the clinical 
presentation, absence of acute coronary lesions on angiog-
raphy and preserved left ventricular function, a diagnosis 
of myopericarditis was made. Management consisted of 
discontinuation of 5-FU infusion and commencement of 
non-steroidal anti-infl ammatory agents leading to com-
plete resolution of chest pain within 24 h. At 3 months fol-
low-up, the patient was doing well with platinum-based 
chemotherapy.  

  DISCUSSION 
 Pre-existing ischaemic heart disease is a risk factor for 5-FU 
cardiotoxicity. Schöber  et al  reported an incidence of car-
diac toxicity of 15.1% and 1.5% in those with and with-
out a history of cardiac disease, respectively. 2  Furthermore, 
asymptomatic ST-segment deviation is known to occur 
more frequently during 5-FU infusion in those with known 
coronary artery disease. 3  Other risk factors for 5-FU cardi-
otoxicity include renal impairment and previous chest wall 
radiotherapy. Although cardiotoxicity can occur with all 
forms of 5-FU administration, the risk is higher with con-
tinuous infusion as compared to bolus therapy. 4  The precise 
mechanism of 5-FU-induced cardiotoxicity remains unde-
termined. The most commonly suggested mechanism is 
coronary vasospasm and myocardial ischaemia. Although 
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numerous reports of angiographic evidence of coronary 
vasospasm exist, this is not a universal phenomenon. 5  
The role of coronary vasospasm has been further brought 
into question by observed failure of ergonovine and 5-FU 
to induce vasospasm during catheterisation. 5  Likewise, 
the role of coronary vasodilators such as calcium-channel 
blockers and nitrates in preventing and treating 5-FU- 
induced cardiotoxicity is controversial. As was illustrated 
in our patient, oral and intravenous nitroglycerin was inef-
fective in improving chest pain. Furthermore, his pain was 
more characteristic of pericarditis than vasospasm-induced 
ischaemia. The resolution of chest pain with non-steroidal 
anti-infl ammatory agents further supports the diagnosis of 
myopericarditis in our patient. Hence, mechanisms other 

than vasospasm are likely, at least, in some reported cases of 
5-FU cardiotoxicity. Animal studies have shown both peri-
carditis and myocarditis in rats following 5-FU  infusion. 1   6  
Kumar  et al  postulated that 5-FU-induced endothelial dam-
age leading to extravasation of 5-FU-containing blood into 
the myocardium could result in an infl ammatory reaction. 6  
In addition, Matsubara  et al  administered 5-FU to open-
chested guinea pigs and showed that ECG changes were 
not produced by ischaemia, rather a metabolic abnormality 
due to a direct toxic effect of 5-FU on the myocardium. 7  

 5-FU-induced cardiotoxicity is usually reversible and 
management involves discontinuing the drug and institut-
ing supportive measures. In cases of pericarditis, therapy 
with non-steroidal anti-infl ammatory agents aimed at 

 Figure 1    (A) Pretreatment ECG shows right bundle branch block and inferior and lateral lead Q waves. (B) ECG obtained at the onset of 
chest pain during 5-fl uorouracil infusion. This illustrates widespread ST-segment elevation and PR depression.    
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symptom relief is the mainstay. Complete discontinuation 
of the drug is required since relapse of symptoms can occur 
in up to 90% of patients upon re-challenge with 5-FU. 

 Cardiotoxicity is a serious consequence of 5-FU therapy 
and the decision to use this drug should be made carefully. 
While those with a history of coronary artery disease may 
represent a population at increased risk, it remains diffi -
cult to ascertain which patients will develop cardiotoxicity, 
warranting close monitoring of this high-risk group. 5-FU 
cardiotoxicity has a variety of presentations and there-
fore a high index of suspicion is required. If cardiotoxic-
ity occurs, 5-FU should be discontinued and an alternative 
chemotherapy regimen initiated. As the number of patients 
treated with chemotherapy for solid organ malignancies 
rises, further studies to characterise the pathophysiology 
of 5-FU-induced cardiotoxicity are needed to optimise pre-
vention and treatment. 

  Learning points 

 ▶    5-FU is associated with signifi cant cardiac toxicity 
which includes acute pericarditis  
  The mechanisms for the cardiac toxicity are unclear   ▶

  Discontinuation of the drug is required since relapse  ▶

of symptoms occur in up to 90% of patients upon 
re-challenge with 5-FU.      
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 Figure 2    Clockwise from top left: RAO cranial – LIMA to LAD; RAO caudal – SVG to diagonal; RAO – native RCA; RAO caudal – SVG to 
OM. No evidence of thrombus, embolism or vasospasm. LAD, left anterior descending artery; LIMA, left internal mammary artery; OM, 
obtuse marginal; RCA, right coronary artery; RAO, right anterior oblique; SVG, saphenous vein graft.    
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