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Abstract

5-fluorouracil (5-FU) is a pyrimidine analogue used to treat adults with a variety of carcinomas but less frequently used
in pediatrics. 5-FU is a well-recognized cardiotoxic chemotherapy medications, particularly among adults with underlying
cardiovascular disease, however this has rarely been reported in the pediatric population. We report a rare case of 5-FU
induced cardiomyopathy in a pediatric patient with nasopharyngeal carcinoma (NPC), successfully managed with milrinone
and uridine triacetate, underscoring the need for awareness and prompt recognition and medication administration for this

potentially reversible condition.
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Summary :

5-fluorouracil (5-FU) is a pyrimidine analogue used to treat adults with a variety of carcinomas but less fre-
quently used in pediatrics. This chemotherapy has known cardiotoxic side effects, particularly among adults
with underlying cardiovascular disease, however this has rarely been reported in the pediatric population.
We report a rare case of 5-FU induced cardiomyopathy in a pediatric patient with nasopharyngeal carcinoma
(NPC), successfully managed with milrinone and uridine triacetate. This report underscores the need for
prompt diagnosis and treatment of 5-FU induced cardiomyopathy.

Introduction

Nasopharyngeal carcinoma (NPC) is a very rare tumor in children. Although enormous differences exist
among races and geographical groups, nasopharyngeal carcinoma makes up 1-5% of all pediatric cancers
and 20-50% of all primary malignant nasopharyngeal tumors in children. This disease has been linked to
etiological factors such as Epstein Barr virus, consumption of food rich in nitrosamines, and genetic and
epigenetic factors that are still unclear. Current treatment protocols use induction with Cisplatin-based
chemotherapy and 5-FU with concomitant chemoradiotherapy. Prognosis with current protocols treating
pediatric nasopharyngeal carcinoma is excellent with an overall survival higher than 85% [1].

5-FU is a known inducer of cardiotoxicity in adult patients, particularly those with underlying cardiovascular
disease. The cardiotoxic effects of 5-FU in the pediatric population are not well described. Previous studies
of adults with 5-FU-mediated cardiotoxicity described events of myocardial infarction, coronary vasospasm,
arrhythmias or cardiomyopathy [2]. The mechanism is not fully understood; however, may be due to a
combination of ischemia related to coronary vasospasm and direct myocardial cell toxicity [3]. Uridine
triacetate was FDA approved in December of 2015 as a 5-FU reversal agent for the emergency treatment of
patients with life-threatening toxicity.

Case Report

A 16-year-old female diagnosed with stage IVA NPC began treatment with a regimen of Cisplatin and 5-
FU per COG protocol ARAR0331. She presented with a one-year history of migraine headaches and left
sided cranial nerve VII palsy secondary to tumor compression [Fig. 1]. She had no known underlying
cardiovascular disease and an echocardiogram prior to the initiation of chemotherapy demonstrated normal
cardiac function (left ventricular ejection fraction (LV EF) 68%).

Planned initial chemotherapy regimen consisted of 3 cycles of Cisplatin (80mg/m2/day) on day 1 and 5-FU
(1,000 mg/m2/day continuous infusion) on days 1-4. On day 3 of cycle 1, she developed acute hypotension
and tachycardia. Electrocardiogram demonstrated sinus tachycardia and echocardiogram showed signifi-
cantly compromised cardiac function, with LV EF of 33%. She was transferred to the pediatric ICU and
milrinone infusion was initiated.

Cardiac function continued to decline over subsequent days [Fig. 2]. Due to the temporal relationship,
5-FU cardiotoxicity was considered as the etiology of the patient’s cardiomyopathy. At hour 60 after the
completion of 5-FU infusion, uridine triacetate therapy was initiated (10 grams every 6 hours orally for 5
days). Within 48 hours, LV EF improved to 48%. By 96 hours, LV EF normalized and milrinone was
weaned off. She completed the full regimen of uridine triacetate (total of 20 doses). The patient continued
the chemotherapy regimen with cisplatin as monotherapy, and subsequently received external beam radiation
therapy for local control. The patient responded to this therapy and remains in PET-negative remission 17



months post-therapy. The most recent echocardiogram performed approximately 14 months following this
event shows no evidence of cardiac dysfunction (LV EF 60%).

Discussion

5-FU is a commonly used pyrimidine analog and antimetabolite in adult patients with solid tumors and
has significant cardiotoxicity. There are currently only two cases of reported cardiotoxic effects of 5-FU
in a pediatric setting. One author described a 14-year-old male with NPC who developed severe dilated
cardiomyopathy after 5-FU infusion with reversal of cardiotoxicity after completion of treatment [4]. The
other case was that of a 14-year-old male who experienced sudden death during the infusion of his fifth
cycle of 5-FU, which was postulated to be due to arrhythmia and cardiomyopathy, though no autopsy was
available. Interestingly, the patient in this case had experienced dilated cardiomyopathy with his first cycle
of 5-FU that resolved. He tolerated cycles 2, 3 and 4 without issue, but experienced irreversible circulatory
collapse during his fifth cycle [5]. Both of these case reports were published prior to the FDA approval of
uridine triacetate.

Our case is the first to describe a female pediatric patient with 5-FU-mediated cardiotoxicity treated with
uridine triacetate. She tolerated the antidote well and completed a 5-day course with mild diarrhea as
the only adverse effect. Based on literature reports of potential adverse outcomes with repeated exposure
to 5-FU, the treatment team elected to eliminate subsequent doses and instead proceeded with Cisplatin
monotherapy. In addition, the patient received standard doses of external beam radiotherapy. Despite these
necessary modifications to the treatment regimen, the patient has had continued reduction in the size of the
residual mass on MRI and remains PET-negative >1-year post-therapy.

Uridine triacetate is FDA approved as a 5-FU reversal agent for the emergency treatment of patients with life-
threatening toxicity. Uridine triacetate is converted to uridine in circulation which competitively inhibits cell
damage and cell death caused by 5-FU [6]. 5-FU-mediated cardiotoxicity may have a variety of presentations
such as myocardial infarction, coronary vasospasm, arrhythmias or cardiomyopathy. The mechanism of 5-FU-
mediated cardiotoxicity is not fully understood; however, it may be due to a combination of ischemia related
to coronary vasospasm and direct myocardial cell toxicity. Based on reports in the literature, cardiotoxicity
appears to be more frequently associated with continuous infusion rather than bolus infusion, presumably
due to a higher incidence of vasoconstrictive events with continuous infusion. Several cases of successful
re-challenge with bolus 5-FU, utilizing calcium channel blockers (CCBs) and nitrates to prophylaxis against
coronary vasospasm recurrence, have been reported in the literature [7]. However, since there is increased
variability of time to symptom onset with the infusion of 5-FU, re-challenge with infusion of 5-FU has not
been widely studied. Our patient’s cardiotoxicity was fully reversed with the use of uridine triacetate due to
prompt recognition of the condition as an adverse effect of 5-FU.

Conclusion

5-FU-mediated cardiotoxicity is life-threatening and underappreciated as a potential complication for pedi-
atric patients. Prompt recognition and appropriate management is essential to achieve favorable outcomes,
and normalization of cardiac function is possible following an event.
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Figure 1: Brain MRI with and without contrast at diagnosis showing a large left destructive mass at the
left central skull base associated with the left cervical pathological lymph node.

Figure 2 : Left Ventricular Ejection Fraction improvement with Uridine Triacetate treatment
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Figure 1: Brain MRI with and without contrast at diagnosis showing a large left destructive
mass at the left central skull base associated with the left cervical pathological lymph node.




Figure 2: Left Ventricular Ejection Fraction improvement with Uridine Triacetate treatment
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