
305

Chun-Ting Chen, et al.

Received: July 11, 2012; Revised: August 14, 2012; 
Accepted: August 22, 2012
*Corresponding author: Ching-Liang Ho, Division of 
Hematology and Oncology, Department of Internal 
Medicine, Tri-Service General Hospital, National 
Defense Medical Center, No. 325, Sec. 2, Cheng-gong 
Road, Taipei 114, Taiwan, Republic of China. Tel: 
+886-2-87927208; Fax: +886-2-87927209; E-mail: 
hochingliang@yahoo.com.tw

J Med Sci 2012;32(6):305-307
http://jms.ndmctsgh.edu.tw/3206305.pdf
Copyright © 2012 JMS

5-Fluorouracil-induced Hyperammonemic Encephalopathy-A Case Report and 
Literature Review

Chun-Ting Chen1, and Ching-Liang Ho2*

1Department of Internal Medicine; 2Division of Hematology and Oncology, 
Department of Internal Medicine, Tri-Service General Hospital, 

National Defense Medical Center, Taipei, 
Taiwan, Republic of China

Hyperammonemic encephalopathy is a rare side effect of 5-fl uorouracil (5-FU). We present a 58-year-old male with ad-
enocarcinoma of ascending colon who was treated with salvage chemotherapy that consisted of infused 5-FU (2400 mg/
m2) for 46 hours, irinotecan (180 mg/m2) for 90 minutes and bevacizumab (5 mg/kg) for 90 minutes every two weeks. 
Sudden onset of conscious disturbance developed after completion of the fourth cycle of chemotherapy. He presented to 
our emergency room with hyperammonemic encephalopathy and acute kidney injury. After fl uid resuscitation and admin-
istration of lactulose for 3 days, he recovered well and his renal function became normal. We reduced the dose of 5-FU 
(1200 mg/m2) in the fi fth cycle of chemotherapy. He completed the fi fth cycle of chemotherapy well without development 
of hyperammonemia. When patients undergoing chemotherapy comprising 5-FU present with conscious disturbance, hy-
perammonemia should be considered and acute kidney injury should be prevented.
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INTRODUCTION

5-FU is a common anti-cancer agent for treating a 
broad range of solid tumors, including head and neck, 
and gastrointestinal cancer. The common side effects of 
5-FU include nausea, vomiting, diarrhea or bone marrow 
suppression with low-grade toxicity but are well toler-
ated. Neurotoxicity, such as hyperammonemic enceph-
alopathy, is a rare side effect of 5-FU.1 Dehydration and 
infection had been reported to be predisposing factors of 
hyperammonemic encephalopathy of 5-FU.2 Here, we 
present a 58-year-old patient with adenocarcinoma of 
ascending colon who developed hyperammonemic en-
cephalopathy and acute kidney injury after salvage che-
motherapy consisting of 5-FU. He recovered well after 

fluid resuscitation and administration of lactulose. Hy-
perammonemia was successfully prevented by reducing 
the dose of 5-FU in the subsequent courses of treatment.

CASE REPORT

A 58-year-old man was diagnosed as having adenocar-
cinoma of ascending colon with liver metastasis. He un-
derwent salvage chemotherapy that consisted of infused 
5-FU (2400 mg/m2) for 46 hours, irinotecan (180 mg/
m2) for 90 minutes and bevacizumab (5 mg/kg) for 90 
minutes every two weeks. Severe nausea and vomiting 
developed 2 days after completion of the fourth cycle of 
chemotherapy. Thereafter, he presented to our emergency 
room with conscious disturbance. Physical examination 
findings were as follows: body temperature of 36.2oC, 
pulse rate of 98 beats/min, respiratory rate of 19 breaths/
min, and blood pressure of 96/50 mmHg. Neurological 
examination revealed a Glasgow Coma Scale score of 
11, confused mental status, reversible somnolence, leth-
argy and dysarthria. Laboratory fi ndings were as follows: 
white blood cell count of 9.95×103 /μL, hemoglobin of 
13.3 g/dL, platelets of 385×103/μL, blood urea nitrogen 
of 43 mg/dL (normal range: 6-20 mg/dL), creatinine of 
2.9 mg/dL (normal range: 0.7-1.2 mg/dL), potassium of 
5.7 mmol/L (normal range: 3.5-5.1 mmol/L), and am-
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monia of 1020 μg/dL (normal range: 27-102 μg/dL). 
Computed tomography (CT) of brain showed neither 
metastatic lesions nor hemorrhage. He was referred to 
our department under diagnosis of hyperammonemic en-
cephalopathy and acute kidney injury.

On admission, he was treated with fl uid resuscitation 
and administration of lactulose. Three days later, he re-
covered well without neurological sequelae. Follow-up 
laboratory fi ndings were as follows: blood urea nitrogen 
of 24 mg/dL, creatinine of 1.3 mg/dL, potassium of 3.9 
mmol/L, and ammonia of 31 ug/dL. 

Three weeks later, he received the fi fth cycle of che-
motherapy with the same chemotherapy agents as the 
fourth cycle of chemotherapy, but with a reduced dosage 
of 5-FU (1200 mg/m2).  Two days after completion of 
the fi fth cycle of chemotherapy, his ammonia level was 
35 ug/dL. He completed the fi fth cycle of chemotherapy 
smoothly without developing hyperammonemia.

DISCUSSION

The common side effects of 5-FU in clinical settings 
are gastrointestinal toxicity and bone marrow suppres-
sion.1 The manifestations of gastrointestinal toxicity 
include nausea, vomiting and diarrhea which are char-
acterized by epithelial damage. Bone marrow suppres-
sion often occurs when administering 5-FU as a bolus. 
Other side effects of 5-FU include ocular toxicity and 
dermatologic toxicity, such as alopecia and pigmentation 
of fi ngernails. Neurotoxicity, such as hyperammonemic 
encephalopathy, is a rare side effect of 5-FU.2-3 

Yeh and Cheng had reported that the incidence of 
5-FU-induced hyperammonemic encephalopathy in pa-
tients undergoing chemotherapy with high-dose 5-FU 
infusion was 5.7%. The onset of 5-FU-induced hyperam-
monemic encephalopathy after receiving infusional 5-FU 
can range from 0.5 to 5 days.4 Dehydration, renal failure 
and infection were reported to be the predisposing factors 
of 5-FU-induced hyperammonemic encephalopathy.2 The 
diagnostic criteria of 5-FU-induced hyperammonemic 
encephalopathy include: (1)  onset of encephalopathy 
during or shortly after 5-FU infusion, (2) exclusion of 
other problems that can affect patients’ consciousness, 
such as electrolyte imbalance, sepsis, stroke and hypo-
glycemia, and (3) exclusion of other medications that 
induced encephalopathy.2,5-6 Our patient presented with 
severe nausea and vomiting one day prior to this admis-
sion. Severe nausea and vomiting can cause dehydration 
and acute kidney injury which aggravated the risks of 
5-FU-induced encephalopathy. Patients who received 

chemotherapy of 5-FU infusion should be educated to 
prevent dehydration. When vomiting and diarrhea occur, 
adequate fl uid supplement should be considered.

The defi nite treatment and antidote for 5-FU-induced 
hyperammonemic encephalopathy remain unclear. The 
sequelae of neurotoxicity induced by 5-FU have signifi -
cant correlation with the duration of hyperammonemic 
encephalopathy.7 Immediate discontinuation of 5-FU 
infusion is important in initial treatment of 5-FU-induced 
hyperammonemic encephalopathy. Lactulose and neomy-
cin may be employed to reduce gastrointestinal sources 
of ammonium.8-9 Tissue hypoperfusion caused by dehy-
dration may increase protein catabolism, nitrogen forma-
tion and the concentration of ammonium. Fluid supple-
ment and antiemetics should be administered to prevent 
dehydration. However, intensive monitoring of patients’ 
vital status is the most important management of hyper-
ammonemic encephalopathy.10 

The mechanisms of 5-FU-induced hyperammonemic 
encephalopathy remain unknown. Some theories indicate 
that fl uoroacetate and accumulated ammonia play major 
roles. Fluoroacetate, which is the end-product of 5-FU 
catabolism, inhibits the urea cycle and leads to reduced 
catabolism of ammonia. Ammonia is also a product of 
5-FU that may accumulate after the administration of 
high-dose 5-FU. The production of ammonia depends 
on the dose of 5-FU infusion.11-13 Our patient developed 
hyperammonemic encephalopathy after salvage chemo-
therapy with high-dose 5-FU (2400 mg/m2); However, 
he completed the next course of chemotherapy with half-
dose 5-FU (1200 mg/m2). Hyperammonemic encephalop-
athy was successfully prevented. When patients present 
with 5-FU-induced hyperammonemic encephalopathy, 
reducing the dose of 5-FU in the subsequent chemothera-
py may be considered.

In conclusion, if patients develop conscious distur-
bance during or after high-dose 5-FU infusion, hyperam-
monemic encephalopathy should be considered. Dehy-
dration should be prevented by educating patients about 
adequate fl uid supplement and administering antiemetics. 
If 5-FU remains the major chemotherapeutic drug, reduc-
ing its dose may be a good option to prevent hyperam-
monemic encephalopathy.
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