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Summary. A phase II study of high-dose ifosfamide in 
hepatocellular carcinoma was conducted among 17 
Chinese patients. The dose of ifosfamide used was 
2.5 g/m 2 daily given as a continuous infusion for 5 days. In 
all, 15 patients were evaluable for tumour response. There 
was no complete or partial responder. The treatment was 
well tolerated. The most frequent toxicity was alopecia, 
which occurred in 11 patients, and 5 patients developed 
mild haematological toxicity. There was no evidence of 
fiver or bladder toxicity. Overall, 14 patients were evalua- 
ble for survival. The median survival was 92 days (range, 
30-568 days). We conclude that high-dose ifosfamide is 
well tolerated but ineffective in hepatocellular carcinoma 
in Chinese patients. 

Introduction 

Hepatocellular carcinoma is the second most common 
cause of cancer death in Hong Kong [3]. It is an aggressive 
disease, with the median survival of untreated patients 
being 8 -12  weeks. The only hope of cure is surgical resec- 
tion, which results in a 5-year survival of around 26% [5]. 
However, the majority of patients present with inoperable 
disease [4]. 

Several cytotoxic agents have been tried with little 
success [2]. Ifosfamide, a new alkylating agent of the ox- 
azaphosphorine group, has demonstrated clinical efficacy 
against several malignant tumours [1]. Its main side effects 
are myelosuppression, haemorrhagic cystitis and encepha- 
lopathy. The myelosuppression produced by ifosfamide is 
less severe than that induced by cyclophosphamide, and 
the cystitis can usually be prevented by mesna rescue. 

Correspondence to: Joanna Lin, Department of Clinical Oncology, 
Prince of Wales Hospital, Shatin, New Tenitories, Hong Kong 

Ifofosfamide-induced encephalopathy usually occurs at 
daily doses exceeding 3 g/m2. There have been previous 
studies with ifosfamide in hepatocellular carcinoma. 
Thongprasert et al. [8] conducted a phase II study in 
16 patients using 1.3 g/m2 ifosfamide and mesna uropro- 
tection. In 13 evaluable patients, the response rate was 
23%; the duration of survival for these 2 responders was 
10.5 and 12 months, respectively. In view of this finding, 
we conducted a phase II study using higher doses of ifos- 
famide in Chinese patients with hepatocellular carcinoma. 

Patients and methods 

Patients under the age of 70 years who had histologically proven hepato- 
cellular carcinoma were eligible for the present study. All of these 
patients bad inoperable disease, with inoperability being determined by 
bilobar disease, evidence of extrahepatic spread or invasion of the infe- 
rior vena cava or main portal vein as determined by ultrasound examina- 
tion. Exclusion criteria for the study were as follows: poor liver function 
(total bilirubin, >60 gmol/l), inadequate bone marrow function (a WBC 
of <3 x 109/1 or a platelet count of <100 x 109/1); a Karnofsky perform- 
ance score of <50 and concurrent serious medical illness. 

Eligible patients were given a continuous infusion of ifosfamide at a 
dose of 2.5 g/m 2 daily for 5 days. Mesna rescue was given as a continu- 
ous infusion at a daily dose of 2000 mg/m z for 6 days. The patient also 
received hydration pre- and posttreatment. Urine was tested daily for red 

Table 1. Patients' clinical details 

Total number of patients 

Sex (M/F): 
M 
F 

Median age (years) 
Median Karnofsky performance score 

Median alpha-fetoprotein level (ng/ml) 
Median bilirubin (~tmol/1) 
Median albumin (g/l) 
Median number of courses 
Median survival (days) 

17 

15 
2 

50 (range, 28-67)  
100 

704 (range, 0-287,000) 
9 (range, 3 -59 )  

39 (range, 35-44)  
2 (range, 1 -4 )  

92 (range, 30-568)  
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Table 2. Tumour responses Discussion 

Complete or partial 0/17 
Static 8/17 (47%) 
Progressive 7/17 (41.2%) 
Unknown 2/17 (11.8%) 

Table 3. Treatment toxicity 

WHO grade 

1 2 3 4 

Haematological 4 1 0 0 
Liver 0 0 0 0 
Alopecia 2 4 5 0 
Nausea/vomiting 0 6 0 0 

blood cells. Cycles were repeated every 3 weeks for a maximum of six 
cycles. 

Toxicity was evaluated using WHO criteria [9]. Treatment was 
delayed weekly if the WBC was <3 x 109/1 and/or the platelet count was 
< 100 • 109/1. Response was assesed after three cycles and/or on cessation 
of the treatment by clinical examination, determination of alpha-feto- 
protein levels and ultrasound examination. A complete response was 
defined as the complete disappearance of disease as determined by clini- 
cal examination and on ultrasound images. A partial response was de- 
fined as a reduction of I> 50% in the fiver enlargement below the costal 
margin at the mid-clavicular line and the xiphoid process. Static disease 
was defined as either no change or a response amounting to less than a 
partial response. The rest were defined as progressive disease. The sur- 
vival interval was calculated from the initiation of treatment until the 
time of death. 

Results 

A total of 17 patients were registered for the study. In all, 
2 patients defaulted after receiving only one or two cycles 
and were therefore not available for evaluation of response 
and survival, and 1 patient defaulted after completing three 
cycles and was not evaluable for survival. The patients' 
clinical details are listed in Table 1. The tumour response is 
shown in Table 2. These results were generally disappoint- 
ing, including no complete or partial responses, a 53% rate 
of static disease and a 47% rate of progressive disease. The 
median duration of survival for the 15 evaluable patients 
was 92 days (range, 30-568 days). At the time of this 
writing, 3 patients had survived for 71, 105 and 588 days, 
respectively. The toxicity of the treatment is shown in 
Table 3. The chemotherapy was well tolerated, with no 
evidence of encephalopathy, liver toxicity, cystitis or hae- 
maturia being observed. 

Hepatocellular carcinoma is an extremely aggressive dis- 
ease, with surgery being the only hope of cure. In patients 
presenting with inoperable disease the outlook is uniformly 
grim. Various chemotherapeutic agents have been tried 
with little success. In earlier studies we obtained only a 9% 
rate of response to high-dose 4'-epidoxorubicin and no 
response at all to high-dose etoposide [6, 7]. The study 
conducted by Thongprasert et al. [8] produced a 23% re- 
sponse rate, but we have not been capable of reproducing 
this result, even using a higher dose of ifosfamide. One 
possible explanation for this failure may be that a different 
disease entity is involved in our Chinese population, which 
is even less responsive to chemotherapy than are other 
racial groups. We conclude that although ifosfamide is 
well tolerated at the present dose and schedule, it is ineffec- 
tive against hepatocellular carcinoma, and a truly effective 
drug against this virulent tumour has yet to be found. 
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