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BACKGROUND. In a randomized Phase I1 study, the authors evaluated the activity 
and toxicity of the new cisplatin, doxorubicin, and mitomycin C (PAM) comhina- 
tion, that includes cisplatin (P) instead of 5-fluorouracil as in the 5-fluorouracil, 
doxorubicin, and mitomycin C (FAM) Combination, in patients with advanced 
gastric carcinoma. FAM was utilized as a control treatment arm. 
METHODS. Fifty eligible patients were assigned to the FAM (5-fluorouracil600 mg/ 
m2 intravenous (i.v.) on Days 1, 8, 29, 36; doxoruhicin 30 mg/m2 i.v. on Days 1 
and 29; mitomycin C 10 mg/m2 i.v. on Day 1; every 8 weeks) and 52 to the PAM 
combination (cisplatin 60 mg/mZ i.v. on Days 1 and 29; doxorubicin 30 mglm’ i.v. 
on Days 1 and 29; mitomycin C 10 mglm’ i.v. on Day 1; every 8 weeks). All eligible 
patients were included in the evaluation of response, toxicity and survival. 
RESULTS. The PAM combination complete response (CR) rate was 8%, and the CR 
plus partial response (PR) rate was 21% (95% confidence interval [CI] from 10% 
to 32%). The median time to progression, duration of response, and duration of 
survival were 15, 26, and 29 weeks, respectively. The FAM combination CR rate 
was 2% and the CR plus PR rate was 26% (95% CI from 14% to 38%). The median 
time to progression, duration of response, and duration of survival were 17, 27, 
and 23 weeks, respectively. Hematologic and nonhematologic toxicity were mild 
with both regimens. 
CONCLUSIONS. This study shows that this new combination, that does not include 
5-fluorouracil, is active in patients with advanced gastric carcinoma. Since treat- 
ment with 5-fluorouracil alone is still considered the standard according to some 
authors, the PAM combination may be included among the sequential clinical 
options before or after treatment with 5-fluorouracil alone. Cancer 1996; 72245- 
50. 0 1996 American Cancer Society. 
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or many years a few single agents, such as 5-fluorouracil, doxorubicin, F mitomycin C and nitrosoureas, have been considered to have signifi- 
cant antitumor activity in patients with gastric carcinoma.’ More recently, 
even cisplatin has been reported to be very active.’,’ 

Among the so-called first generation combinations, FAM (5-flUOrO- 
uracil, doxorubicin, and mitomycin C) became the conventional treat- 
ment after it was reported to be very active in nonrandomized Phase I1 
~ t u d i e s . ~  However, the few randomized studies comparing this combina- 
tion with 5-fluorouracil as a single agent failed to show significant superi- 

(i) 1996 American Cancer Society 
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ority."." For that reason, an exploration of the activity of 
other combinations in this disease is warranted. 

This trial, designed as a Phase I1 study, was aimed 
to assess the activity of a new three-drug combination, 
including cisplatin, doxorubicin, and mitomycin C (PAM). 
In order to have a control arm, the PAM combination was 
compared, in a prospective randomized fashion, with the 
conventional FAM combination. 

PATIENTS AND METHODS 
Patient Characteristics 
Eligibility criteria required that patients have a biopsy- 
proven adenocarcinoma of gastric origin and either lo- 
cally advanced disease beyond any hope of curative surgi- 
cal excision or distant metastases. Patients with an ex- 
pected survival of less than 1 month, with other tumors, 
with brain metastases, or who were previously treated 
with radiation therapy and/or chemotherapy were ex- 
cluded. Other criteria for exclusion were active congestive 
heart failure or symptomatic ischemic heart disease. 

Laboratory requirements at the start of treatment 
were a bilirubin level of < 1.5 mg/dL, a creatinine level 
of < 1.5 mg/dL, a leukocyte count of >4000/mL and a 
platelet count of >1OO,OOO/niL. 

Treatment was assigned by telephone by the Trial 
Office in Parma and was performed in each of the partici- 
pating medical oncology institutions of the Italian Oncol- 
ogy Group for Clinical Research (GOIRC). Patients were 
stratified according to sex, age (2 or > 60 years), prior 
surgery (tumor resection or no), and Karnofsky perfor- 
mance status (100-80 vs. 70-50). 

Treatment and Methods 
Patients were randomized to receive either FAM (5-fluo- 
rouracil, 600 mg/m2 intravenously [i.v.] bolus, Days 1, 8, 
29, and 36; doxorubicin 30 mg/m', i.v. bolus, Days 1 and 
29; and mitomycin C, 10 mg/m2, i.v. bolus, Day 1. This 
course was repeated every 8 weeks) or PAM (cisplatin, 60 
mg/m2 i.v. bolus, Days 1 and 29; doxorubicin, 30 mg/m' 
i.v. bolus, Days 1 and 29; and mitomycin C, 10 mg/m2 
i.v. bolus, Day 1. This course was repeated every 8 weeks). 

Cisplatin was administered, diluted in 250 mL iso- 
tonic saline as an infusion in 30 minutes after hydratation 
with 1000 mL intravenous fluid in 2 hours. Cisplatin ad- 
ministration was followed by 1000 mL i.v. fluid infusion. 
Urine volume was monitored from two hours before 
treatment to two hours after the end of cisplatin adminis- 
tration. Mannitol was administered as required to keep 
the output diuresis above 100-150 mL/hour. At the time 
of this study, the new 5-HT3 receptor antagonists were 
not available; antiemetic medication thus consisted of 
metoclopramide and steroids. 

Both treatments had to be continued until progres- 
sion or unacceptable toxicity. A total cumulative dose 

of 500 mg/m2 of doxorubicin was allowed. Hemoglobin 
measurement and leukocyte and platelet counts were 
performed before each drug administration. Dose reduc- 
tions were made, if there was hematologic toxicity, at 
Days 1 ,  8, 29, and 36, according to the indications re- 
ported below: 

Leukocytes ( x lo3) platelets ( ~ 1 0 ~ )  % dose 

3.5 
2.5-3.5 
2.5 

100 
75-100 
75 

100% 
50% 
0% 

If a treatment was withheld, blood counts were repeated 
weekly until the level required for at least 50% dosage 
was reached. 

Assessment of Response 
Assessment of tumor parameters was performed before 
treatment assignment using clinical examination, X-ray, 
endoscopy, computed tomography scan, and ultrasound, 
according to which method was most indicated. Both en- 
doscopy and X-ray examination were required when 
stomach tumor was the only assessable parameter. Clini- 
cal examination was repeated prior to each drug adminis- 
tration. Tumor parameters were reassessed after the first 
eight weeks of treatment, and every eight weeks thereaf- 
ter, until tumor progression. If the indicator lesion was 
primary or recurrent stomach tumor, evaluation of re- 
sponse required a repeated endoscopic examination, un- 
less contrast radiography clearly showed progressive dis- 
ease. Patients in whom primary gastric tumors were the 
only measurable area of response were considered only 
evaluable. Liver and renal function tests were repeated 
every four weeks. 

Response was defined according to the World Health 
Organization (WHO) recommendations and side effects 
were graded using World Health Organization criteria.' 
Hematologic counts were performed on Day 1 of the first 
cycle and repeated prior to each injection of drugs and 
used for toxicity analysis. 

Time to progression was measured in all patients 
from the beginning of chemotherapy to the first evidence 
of progression; duration of response was calculated in 
responding patients from the beginning of treatment to 
the date of relapse; duration of survival was dated from 
the beginning of treatment to the day of death. The curves 
were plotted with the Kaplan-Meier method8 and com- 
pared using the log rank test.' Differences between pa- 
tient characteristics and between response results were 
calculated using an adjusted chi-square test of propor- 
tions. All statistical comparisons were two-tailed. 

This trial was designated as a Phase I1 study testing 
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TABLE 1 
Characteristics of Eligible Patients 

TABLE 2 
Response Results 

~~~ ~~~ 

FAM PAM 

No. % No. % 

FAM PAM 

No. % No. % 

Total no. 
Sex 

Male 
Female 

Age ivearsl 
Median 
Range 

Performance status 
100-80 
70-50 

Resection 
Yes 
No 

50 

32 
18 

60 
40-75 

35 
15 

25 
25 

100 52 100 

64 34 65 
36 18 35 

61 
34-74 

70 38 73 
30 14 27 

50 29 56 
50 23 44 

FAM: 5-fluorouracil, doxanbicin, and mitomycin C; PAM: cisplatin, doxombicin, and mitomycin C. 

the new PAM combination. Randomization versus PAM 
was intended to be a control measure. When the study 
was activated, we decided to randomize 100 evaluable 
patients in about 3 years, according to the previous ac- 
crual experience of the Italian Oncology Group for Clini- 
cal Research Group in other studies of advanced gastric 
carcinoma. 

RESULTS 
Between April 1984 and November 1987, 103 patients 
were entered into the trial from 8 participating institu- 
tions of the Italian Oncology Group for Clinical Research 
Group. One paiient assigned to FAM was later found to 
be ineligible for the study, due to the absence of tumor 
parameters. Five patients received insufficient treatment, 
two were lost to follow-up after the first dose and before 
the first evaluation of response (FAM), two because of 
death within the first four weeks (one FAM, one PAM), 
and one because of rapidly progressive disease (FAM). In 
one additional patient randomized to PAM, response was 
not attributed due to protocol violation because he re- 
ceived FAM. All patients having insufficient treatment or 
nonattributed response were considered failures and in- 
cluded in the denominator of response rate calculation 
on the basis of the intention to treat analysis. All eligible 
patients were included in the calculation of toxicity and 
survival. A total of 50 eligible patients were assigned to 
FAM and 52 to PAM. 

The characteristics of these 102 patients are reported 
in Table 1. Treatment allocation appears to have been 
well balanced between the two arms. Median age was 60 
years (range, 40 to 75 years) in the FAM group and 61 
vears (range, 35 to 74 years) in the PAM group. Overall, 

Total 
Insufficient treatment or 

response not attributed 
Progression 
No change 
PR 
CR 
CR t PR 
95% confidence limits 

50 

4 
20 
13 
12 
1 

13 
14-38 

100 52 100 

8 2 4 
40 16 31 
26 23 44 
24 7 13 

2 4 8 
26 11 21 

10-32 

FAM: 5-tloorauraci1, doxombicin, and mitomycin C; PAM cisplatin, doxorubicin, and mitomycin C; 
PR: partial response; CR: complete response. 

TABLE 3 
Objective Response According to Patient Characteristics 

FAM PAM 

CR t PRlTotal (%) CR t PRlTotal (%I 

Age 
c GO years 7126 27 6124 25 
> 60 years 6/24 25 5/28 18 

Male 6/32 1Y 7/34 21 
Female 7/18 39 4/18 22 

Sex 

Performance 
status 

100-80 11/35 31 8/38 21 
70-50 2/15 13 3/14 21 

Yes 10125 40 7129 24 
No 3/25 12 4/23 I7 

Prior resection 

Disease extension 
Locoregional 3/20 15 4/23 17 
Metastatic 10130 33 7/29 24 

FAM: 5-fluorouracil, doxombicin, and initomycin C: PAM: cisplatin doxorubiriii, and mitomycin C; 
CR: comulete resoonse: PR: oanial tesoonse. 

64% of the patients were male, 72% had a good perfor- 
mance status (100-80), 51% were older than 60 years of 
age, and 53% had resected primary tumor. 

Response to Therapy 
The median number of cycles of chemotherapy received 
was two for both groups (range, 1-7 and 1-6 in FAM and 
PAM, respectively). Nineteen patients in FAM and 16 in 
PAM completed 3 or more courses of chemotherapy. 

The response results are shown in Table 2. Among 
patients treated with FAM, 1 achieved a complete re- 



248 CANCER January 15,1996 I Volume 77 I Number 2 

TABLE 4 
Types and Levels of Toxicity 

FAM (Grade) PAM (Grade) 

Hematologic 0 1 2 3 4 0 1 2 3 4 P-value 

Leukocytes 34 7 6 2 1 33 10 9 0 0 0.12 
Platelets 45 4 0 1 0 45 3 2 1 0 0.95 
Hemoglobin 21 18 10 1 0 28 10 9 5 0 0.06 

Nonhematologic 

Nausealvomiting 24 12 12 1 1 22 13 14 3 0 0.80 
Mucositis 50 0 0 0 0 52 0 0 0 0 
Diarrhea 50 0 0 0 0 50 1 1 0 0 
Renal 50 0 0 0 0 52 0 1 2 0 
Neurologic 49 0 1 0 0 52 0 0 0 0 
Cardiac 50 0 0 0 0 50 1 0 1 0 
Hearing 50 0 0 0 0 52 0 0 0 0 

FAM: 5-fluorouracii, doxorubicin, and rnitornycin C: PAM: cispiatin. doxorubicin, and rnitornycin C 

sponse (2%) and 12 a partial response (24%). Among pa- 
tients treated with PAM, 4 achieved complete response 
(8%) and 7 partial response (13%). The objective response 
rate (complete response plus partial response) was 26% 
with FAM (95% confidence interval, 14% to 38%) and 21% 
with PAM (95% confidence interval, 10% to 32%). 

The median time to progression was 16 weeks in FAM 
(range, 0 to 80) and 15 weeks in the PAM regimen (range, 
2 to 88). Median duration of response was 27 weeks 
(range, 9 to 80) in the FAM regimen and 26 weeks (range, 
11 to 53) in the PAM regimen. Median duration of survival 
was 23 weeks (range, 1 to 106) in the FAM group and 29 
weeks (range, 2 to 356+) in the PAM group. 

This trial was not meant to allow formal statistical 
comparison of both regimens. However, it may be com- 
mented that none of the differences in response and time 
parameters reached a statistical significance. 

Objective response according to patient characteris- 
tics is reported in Table 3. There is no indication of superi- 
ority of one regimen over the other in any of the analyzed 
subgroups of patients. Overall, as expected, there were 
higher response rates considering patients with a higher 
(100-80) performance status over those with a lower (70- 
50) performance status (26% vs. 17%) and patients pre- 
viously resected over those not previously resected (31% 
vs. 14%). Overall, seven patients had primary gastric tu- 
mor as the only assessable nonmeasurable area of re- 
sponse. None of the 3 patients in the FAM group and 2 
of 4 patients in the PAM group showed an estimated 
greater than 50% tumor regression. 

Table 4 reports toxicity levels in the two regimens. 
Leukocyte toxicity was moderate in both arms and only 
in the FAM regimen did 3 of the 50 patients report Grade 

111-IV leukopenia. Only slight and infrequent episodes 
of thrombocytopenia were observed in both treatments. 
Anemia was observed rather frequently in both treat- 
ments, but this was possibly due in part to the disease 
effects. Among the nonhematologic side effects, slight to 
moderate nausealvomiting was unexpectedly observed 
not only in the PAM treatment but even in the FAM treat- 
ment. Nephrotoxicity was reported infrequently and was 
mild in the PAM treatment. Other types of nonhemato- 
logic toxicity were never or only sporadically reported. 
One patient treated with PAM died of septic shock 15 
days after the first cycle. 

DISCUSSION 
When the present study was designed, there was no gen- 
eral agreement about which treatment should be consid- 
ered as conventional in advanced gastric cancer. The re- 
ported response rates using the FAM regimen in nonran- 
domized studies were substantially higher than those 
expected administering 5-fluorouracil However, 
the few randomized comparisons were not able to show 
that differences in response rate between these two treat- 
ments achieved statistical signifi~ance.~,~ Conversely, 
when using 5-fluorouracil as a single agent, a broad range 
of response rates was reported, probably because of dif- 
ferences in patient characteristics." The median survival 
in advanced gastric carcinoma untreated with chemo- 
therapy was reported to be around four months." Admin- 
istering chemotherapy, the figures of median survival 
ranged from around five to ten months, with no consis- 
tent survival advantages in administering combination 
chemotherapy versus administering 5-fluorouracil as a 
single 
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On the basis of these considerations, in general, the 
conventional chemotherapy of advanced gastric carci- 
noma, using survival as a meaningful endpoint, could 
possibly be no treatment or single agent 5-fluorouracil. 
Conversely, using response as an endpoint, the assess- 
ment of response rates in randomized Phase I1 or Phase 
I11 studies could give the clinician some suggestions 
about the expected probability of a significant tumor 
shrinkage, the expected toxicity, and, indirectly, the ex- 
pected palliation using different types of chemotherapy.l6 

The main objective of this study was to assess achiev- 
able response and expected toxicity administering the 
new PAM combination. The FAM combination was used 
as a control arm. It must be remembered that the PAM 
combination did not include 5-fluorouracil, so it could be 
considered as a different sequential chemotherapy option 
before or after the use of 5-fluorouracil alone. 

The response rate reported in this study with the 
PAM combination is lower than that reported administer- 
ing the FAM combination but the difference is slight and 
statistically not significant. The response rate to PAM ap- 
pears to be of the same order of that achievable with 
5-fluorouracil alone. However, some favorable attention 
may be addressed to the 4 complete responses (8%) re- 
ported in the 5;! patients treated with this new combina- 
tion. 

The results of this study could be considered as nega- 
tive, in the sense that it did not demonstrate a high re- 
sponse rate achievable with the new combination. How- 
ever, from another point of view the results could be 
considered positive, because they demonstrated that this 
chemotherapy, which does not contain 5-fluorouracil, is 
active with an acceptable toxicity. 

In a clinical setting, the PAM combination may be 
suggested as a sequential clinical option in patients 
treated with 5-fluorouracil as a single agent. Indeed, 5- 
fluorouracil alone is still considered the standard treat- 
ment by some authors.” In this study, there were no 
formal suggestions on the second line treatment after 
failure of either combination. However, according to our 
results, the response rates achievable in a first and second 
line treatrnent using the sequence 5-fluorouracil followed 
by PAM or PAM followed by 5-fluorouracil, and assessing 
toxicity and quality of life, could be a design for a new 
exploratory Phase I1 study on the best palliation inducible 
in patients with advanced gastric carcinoma. 

At present, the activity of other chemotherapy com- 
binations different from FAM has been reported, includ- 
ing etoposide, doxorubicin, and cisplatin (EAP),’* 5- 
fluorourad, doxorubicin, and methotrexate (FAMTX),’” 
and cisplatin, epirubicin, folimic acid, and 5-fluorouracil 
(PELF).” ’The first combination, similar to PAM, does not 
contain 5 fluorouracil and both FAMTX” and PELF” have 
been demonstrated to be superior in response rate com- 

pared with FAM. We hope that our study will also contrib- 
ute to the scientific and clinical debate about the possible 
chemotherapy options in treating advanced gastric carci- 
noma. 
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