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Summary. We have previously reported that the combina- 
tion of mitomycin C, carboquone, 5-fluorouracil and 
OK-432, including the intra-arterial administration of mi- 
tomycin C and carboquone (MQ-F-OK therapy), was ef- 
fective in the treatment of advanced liver cancer. The 
Cooperative Study Group conducted a controlled study on 
MQ-F-OK therapy and the combination of mitomycin C, 
5-fluorouracil and doxorubicin, including the intra-arterial 
administration of mitomycin C and doxorubicin (FAM 
therapy), against advanced liver cancer. Forty patients 
with advanced primary or secondary liver cancer were en- 
rolled in this study and randomized into the MQ-F-OK 
group and the FAM group. Seventeen of the 21 cases in 
the MQ-F-OK group and 16 of the 19 cases in the FAM 
group were eligible for response evaluation in accordance 
with the criteria of the Japan Society for Cancer Therapy. 
There was no significant difference in the patient char- 
acteristics between the two groups. Three cases in the 
MQ-F-OK group and two in the FAM group showed par- 
tial response. There was, however, no significant differ- 
ence in the response rates and the prolongation of life be- 
tween the two groups. As for the side-effects, only anemia 
was observed more frequently in the FAM group than in 
the MQ-F-OK group. In conclusion, we could not prefer- 
entially recommend either MQ-F-OK therapy or FAM 
therapy for advanced liver cancer. The performance status 
of the patient was one of the most important factors in the 
treatment of advanced liver cancer because patients with 
poor performance status showed poorer results. 

Introduction 

In spite of the recent progress in diagnostic imaging for 
liver cancer, such as ultrasonography and computed to- 
mography, cases of advanced and inoperable liver cancer 
are still found [7]. We have treated such patients with ad- 
vanced liver cancer either with chemotherapy or with em- 
bolization [23]. The application of embolization is limited 
by the general condition of the patient, and the size and 
type of tumor [21]. At present, we have not standard effec- 
tive therapy for the patients who are ineligible for surgical 
resection or embolization. It therefore remains necessary 
to find more effective protocols of chemotherapy for such 
patients through continued clinical research. 
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We have previously reported that the combination of 
mitomycin C carboquone, 5-fluorouracil and OK-432 
(MQ-F-OK therapy), including the intra-arterial adminis- 
tration of mitomycin C and carboquone, was beneficial 
for the treatment of advanced liver cancer 21). There have 
already been many reports about the intra-arterial admin- 
istration of doxorubicin [9, 22] and several combination 
regimens including this drug [3, 4, 11]. Among them, the 
combination of mytomycin C, doxorubicin and 5-fluoro- 
uracil (FAM) [1, 10, 13, 24] was one of the best regimens 
reported. In this paper we present the results of a 
controlled clinical trial comparing the effectiveness of 
MQ-F-OK and FAM therapies on advanced liver cancer. 

Materials and methods 

Patients with the final diagnosis of progressive primary 
and/or  secondary liver cancer were assessed by objective 
measurements in this study. The final diagnosis was con- 
firmed by celiac angiography and/or  histology of a biopsy 
specimen. The eligibility requirements for this trial in- 
cluded individuals under 75 years of age who were expect- 
ed to survive more than one month, a performance status 
of 3 or better in accordance with the criteria of the Japan 
Society for Cancer Therapy (JSCT) [6], a minimum white 
blood cell count of 2000/cmm, a minimum platelet count 
of 50000/cmm, a serum creatinine level of under 2 rag/all 
and a bilirubin value of under 2.5 mg/dl, with no prior 
chemotherapy within two weeks for biological-response- 
modifier therapy and antimetabolites or within four weeks 
for other therapy. 

The patients were randomized into the MQ-F-OK 
group and the FAM group. Objective disease measure- 
ments were made using ultrasonography, computed to- 
mography, liver scans using 99m-Tc and angiography. 

The responses were defined according to the criteria of 
JSCT [6], which closely resemble the criteria of WHO: 
complete response (CR), absence of any detectable tumor 
mass for more than 4 weeks; partial response (PR), a de- 
crease of over 50% in the product of two perpendicular di- 
ameters of the tumor or a decrease of over 30% of one di- 
ameter for than 4 weeks; no change (NC), a decrease of 
under 50% or a 25% increase in the product of two perpen- 
dicular diameters of the tumor or a decrease of under 30% 
of one diameter; progressive disease (PD), an increase of 
over 25% in the product of two perpendicular diameters of 
the tumor or the appearance of new lesions. In the assess- 
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Table 1. Regimens of MO-F-OK and FAM therapies 

Therapy Drug a Dose (mg/m 2) Application Frequency 

MQ-F-OK MMC 10-20 i.a. 
CQ 2-4 i.a. 
5-FUra 300-600 p.o. 
or its analogs 
OK-432 0.2 KE up to the febrile reaction or 5 KE 

S.C. 

FAM MMC 10 i.a. 
DX 20 i.a. 
5-FUra 300 i.v. 

/ / q .  2-4 weeks 
daily 

every other day 

/ / q .  4 weeks 
once a week 

a MMC, mitomycin, C; CQ, carboquone; 5-FUra, 5-fluorouracil; DX, doxorubicin 

ment  of  no change, a case est imated with a tumor  decrease 
of  under  50% to over 25% or a 50% decrease for less than 
4 weeks was est imated as having a minor  response (MR). 

M Q - F - O K  therapy was per formed according to our 
original  protocol  [21]: 10-20 m g / m  2 mitomycin C and 
2 - 4 m g / m  2 carboquone were given intra-arter ial ly as a 
single injection at the t ime of  angiography using Seldin- 
ger 's  method every 2 - 4  weeks, and  5-fluorouracil  tablets or 
one of  its analogs,  such as tegafur, was adminis tered orally 
in a dose of  300-600 rag /pa t ien t  every day. OK-432 
[ 12,14], the biological  response modif ier  (produced in Japan),  
was subcutaneously injected every other day beginning 
with an initial dose of  0.2 KE and gradual ly  increasing it 
until a febrile react ion occurred or the dose reached 5 KE;  
the adminis t ra t ion was cont inued as far as possible. With 
the F A M  therapy protocol ,  10 m g / m  2 mi tomycin  C and 
20 m g / m  2 doxorubic in  were given intra-ar ter ia l ly  as a 
single injection at the time of  angiography every 4 weeks, 
and 5-fluorouracil  was adminis tered intravenously at a 
dose of  300 m g / m  2 once a week. These adminis t ra t ions  
were repeated and cont inued in the absence of  major  toxi- 
cities, par t icular ly  bone marrow suppression,  or disease 
progression during therapy (Table 1). 

Resu l t s  

Between July 1984 and December  1985, 40 patients were 
enrol led in this study. Of the 40 cases, 21 were assigned to 
M Q - F - O K  therapy and 19 to F A M  therapy.  The patient  
characteristics are shown in Table 2. The M Q - F - O K  group 
consisted of  18 men and 3 women with an average age of  
57 years (ranging from 32 to 72). The performance status 
ranged from 0 to 4, and the clinical stage was 2 -4 .  There 
were 17 cases of pr imary liver cancer and 4 of  secondary 
cancer  metastasized from gastric cancer or colorectal  can- 
cer. Four  cases had received pr ior  therapy,  such as 5-fluo- 
rouracil  and mitomycin C, and 17 had no pr ior  chemo- 
therapy.  Ten cases were positive for more than one of  the 
HB series (HBsAg, HBsAb,  HBeAg, HBeAb and HBcAb). 
There were 14 cases of  liver cirrhosis and 8 cases had a 
positive c~-fetoprotein value of  over 200 ng/ml .  Of  the 21 
cases, 3 were withdrawn from the study because their per- 
formance status was 4 or because they had received pr ior  
chemotherapy within 4 weeks, while one case had no fol- 
low-up after treatment.  In the end, 17 cases were eligible 
for response evaluation,  and 18 for side-effects. 

In the F A M  group, the ratio of  men to women was 
14 to 5, while the average age was 56.3 years (ranging from 

31 to 74). The performance status ranged from 0 to 3, with 
most patients having grade 3. Fifteen cases had pr imary 
liver cancer and four had secondary  liver cancer. Three 
cases had received pr ior  chemotherapy,  such as 5-fluoro- 
uracil  and its analogs,  and 16 cases had no previous ther- 
apy. In 16 cases, ct-fetoprotein was positive, and 5 cases 
w e r e  positive for any in the HB series. Twelve cases had 
liver cirrhosis. Of the 19 cases, 3 were excluded from the 
response evaluat ion because of  the lack of  examinat ion af- 
ter treatment.  In the end, 16 cases were eligible for re- 
sponse evaluat ion and 17 for evaluat ion of  side-effects. 
There was no significant difference in the background  be- 
tween the two groups statistically. 

Table 3 shows the t reatment  cycle and the average dose 
of  each ant i tumor agent in the two groups. There was no 
significant difference in the t reatment  cycles between the 
two groups. 

Table 4 lists the response for each t reatment  group. In 
the M Q - F - O K  group, 3 cases showed PR, 7 NC and 7 PD, 

Table 2. Patient characteristics 

Characteristic MQ-F-OK group FAM group 

Patients entered 21 19 

Age (years; average, range) 56.9 (32-72) 56.3 (31-74) 

Sex (M/F) 18/3 14/5 

Evaluable for response 17 16 

Diagnosis 
Prim ary 17 15 
Secondary 4 4 

Performance status 
0-1 4 3 
2-3 15 16 

4 2 0 

Prior chemotherapy 
(+)  4 3 
( - )  17 16 

Cirrhosis 
(+)  14 12 
( - )  7 7 

HB series 
(+)  10 5 
( - )  8 11 
N.D. a 3 2 

c~-Fetoprotein (200 ng/ml <)  8 6 

Not determined 



Table 3. Treatment cycles and average dose of each drug 

Treatment Cycles Drug a Average 
dose (rag) 

1 2 3 

MQ-F-OK 10 8 3 MMC 33.3 
(18 cases) CQ 6.1 

5-FUra 2138.3 
OK-432 48.3 KE 

FAM 8 10 1 MMC 18.3 
(19 cases) DX 43.1 

5-FUra 2844.7 

~' MMC, mitomycin C; CQ, carboquone; 5-FUra, 5-fluorouracil; 
DX, doxorubicin 

Table 4. Response 

Group Evaluable Response Response rate 
Case (%) 

CR PR NC (MR) PD 

MQ-F-OK 17 0 3 7 (0) 7 3/17 (17.6) 

FAN 16 0 2 8 (3) 6 2/16 (12.5) 

Table 5. Side-effects according to the criteria of JSCT 

Side-effect MQ-F-OK ~ FAM a 

Anemia 9 13 b 
(Hb decrease over 2 g/dl) 
Leukocytopenia 12 8 
Thrombocytopenia 9 10 
Liver damage 2 2 
Nausea 5 3 
Vomiting 2 3 
Anorexia 5 7 
General malaise 6 6 
Fever 5 4 
Alopecia 0 3 
Stomatitis 1 2 
Abdominal distress 1 1 
Pain 2 3 

a Evaluable cases: 18 for MQ-F-OK group; 17 for FAM group 
b p• 0.05 significant difference 

while in the F A M  group, 2 cases showed PR, 8 NC (in- 
cluding 3 MR) and 6 PD. There was no significant differ- 
ence in response rate between the two groups. The toxici ty 
data,  including 18 cases in the M Q - F - O K  group and 19 in 
the F A M  group, are presented in Table 5. Hematologica l  
toxicities,  such as leukocytopenia  and th rombocytopenia ,  
appea red  after two t reatment  courses. Of the hematologi-  
cal toxicities, anemia  was observed more frequently in the 
F A M  group than in the M Q - F - O K  group. There was, how- 
ever, no difference in the incidence of  leukocytopenia  or 
th rombocy topen ia  between the two groups. Alopec ia  was 
found only in the F A M  group and was due to doxorubicin.  
Other side-effects, including anorexia ,  nausea and general  
malaise,  were found with a lmost  the same frequency in the 
two groups. 

The survival curves of  the two groups, constructed us- 
ing Kap lan-Meie r ' s  method,  are shown in Fig. 1. There 
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Fig. 1. Survival curves of the MQ-F-OK group (O O) and 
FAM (© O) group according to the Kaplan-Meier meth- 
od. Median survival: MQ-F-OK group, 74 days; FAM group, 
98 days. There is no significant difference between the two groups 

was no significant survival advantage  between the two 
groups. The median  survival per iods  were 74 days for the 
M Q - F - O K  group and 98 days for the F A M  group. 

Discuss ion 

On the basis of  the best result of  the exper imental  exami- 
nat ion using the ascitic tumor  of  Hirosaki  te t raploid 
sarcoma [16], AH-7974 and AH-130 [15], we designed an 
intravenous M Q F - O K  therapy and appl ied  it in clinical 
practice [171. We concluded that this M Q F - O K  therapy was 
exceedingly beneficial  in the t reatment  of  advanced  gastric 
cancer  from the result of  a randomized  control led study 
[18]. Subsequently we modif ied  the M Q - F - O K  protocol  to 
include the intra-arter ial  adminis t ra t ion of  mitomycin C 
and carboquone for advanced liver cancer  [21]. As for 
F A M  therapy,  since M a c D o n a l d  et al. [8] repor ted  the ef- 
ficacy of  this regimen in the t reatment  of  advanced  gastric 
cancer,  many researchers have evaluated its therapeut ic  
potent ial  for various tumors  in clinical  pract ice [2, 51. 

In this comparat ive  study of  M Q - F - O K  and F A M  ther- 
apies against  liver cancer, we could not  f ind any differ- 
ences in terms of  the ant i tumor effect or the pro longat ion  
of  life between the two groups,  and  yet the response rates 
were 17% in the M Q - F - O K  group and 12.5% in the F A M  
group. Compar ing  the side-effects, only anemia  was ob- 
served in the F A M  group more frequently than in the 
M Q - F - O K  group. This side-effect, however,  was rectified by 
b lood  transfusion and did not  impede  the cont inuance of  
the treatment.  In the F A M  group, however,  three cases 
showed minor  response in contrast  to no response in the 
M Q - F - O K  group. This result suggested that  a higher dos- 
age of  agents a n d / o r  shorter  intervals between adminis tra-  
t ions in the F A M  regimen might  be beneficial  in the treat- 
ment  of  advanced liver cancer. 

Incidental ly,  most  cases in this trial had a performance 
status of  3, and it was difficult to adminis ter  more than 
two cycles because of  the pat ients '  rap id ly  deter iorat ing 
clinical condit ion.  We have previously repor ted  [19] that 
the better  the per formance  status the better the response. 
The poor  response in both groups studied might be asso- 
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ciated with the poorer performance status of the patients. 
The choice of which kind of regimen is optimal for pa- 
tients with liver cancer [7] and the question of how to treat 
patients with a poor performance status remain unan-  
swered, but it seemed to be of value to try sequential treat- 
ment from FAM therapy to MQ-F-OK therapy because 
of the similarity of tumor responsiveness as well as toxicity 
tolerance. 

In conclusion, from this comparative study we could 
not preferentially recommend either MQ-F-OK therapy or 
FAM therapy in the treatment of advanced liver cancer be- 
cause their effectiveness and side-effects were similar. The 
patient 's performance status was one of the most impor- 
tant  factors in the treatment of advanced liver cancer be- 
cause a patient with a poor performance status will show 
poorer results. The greatest need is to find an early detec- 
tion method for liver tumors and to discover new and 
more effective anti tumor agents for this particular cancer. 
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