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MMAF for Advanced Gastric Cancer 

Heather Anderson, J. Howard Scarffe, Malcolm Ranson, Arvind G. Kamthan, 
Mark Dougal, Sarah A. Russell, Michael J.S. Wilkinson and D. Graham Ostick 

65 patients with metastatic gastric carcinoma were treated with a combination of methotrexate 1.5 g/m* with 
5fluorouracil 1.5 g/m* on day 1 and doxorubicin 30 mg/m* with mitomycin 4 mg/m* on day 14. Cycles of 
chemotherapy were repeated every 4 weeks. The overall response rate was 29% with 6% complete responses and 
23% partial responses. Prognostic factors that individually affected response were Karnofsky performance 
(P < 0.002), and site of the primary turnout (P < 0.007). Multivariate analysis showed that only increasing 
Karnofsky performance (P = 0.01) and disease status (P < 0.02) (patients with recurrent tumours responding 
better than patients with postoperative residual disease and those with inoperable disease) were important in 
predicting response to therapy. The overall median survival was 7 months. All 4 patients with a complete 
response are alive in remission at 13, 28,48 and 52 months from the date of starting chemotherapy. Univariate 
analysis identified increasing Kamofsky performance (P < O.OOOl), response to chemotherapy (P < 0.02) and 
higher serum albumin (P < 0.03) as prognostic indicators for survival. Multivariate analysis, of pretreatment 
factors and day 14 full blood count showed that only Karnofsky performance (P < 0.0001) and day 14 platelet 
count (P < 0.03) were shown to predict survival, higher platelet values being associated with decreased survival. 
EurJ Cancer, Vol. 27, No. 10, pp. 1234-1238,199l. 

INTRODUCTION 
SURGERY IS the usual treatment for patients with gastric cancer. 
However, only half of the patients undergoing a laparotomy are 
suitable for surgery and still fewer are able to undergo curative 
resection [ 11. The prognosis following the diagnosis of inoper- 
able gastric cancer is poor with a median survival of only 4 
months [2, 31. The median survival of patients with operable 
tumours is 10-17 months. The 5-year survival was reported to 
be 6-10% in studies of more than 1000 patients [4]. 

Patients with inoperable or metastatic gastric carcinoma show 
a modest response rate to chemotherapy. Single agent therapy 
is associated with a response rate of 21% for S-fluorouracil (S- 
FU), 24% for mitomycin and 22% for doxorubicin [5]. 

A combination of S-FU, doxorubicin and mitomycin (FAM) 

showed a response of 50% [6]. However, a review of 12 studies 
using FAM has shown a response rate of 33% in 453 patients [4]. 

Methotrexate and 5-FU have been shown to have synergy 
when given sequentially [7]. The combination of these two 
drugs with doxorubicin (FAMTX) was reported to have a 
response rate of 63% and a median survival of 22 months for 
responders. 48% of responders were reported to be alive at more 
than 37 months [8, 91. 

We have evaluated a regimen that has included the sequential 
use of methotrexate and 5-FU in addition to doxorubicin and 
mitomycin (MMAF) in patients with inoperable, postoperative 
residual or recurrent adenocarcinoma of the stomach. The aims 
were to assess toxicity and determine the response rate, duration 
of response and survival. 
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Table 1. Patients’ characteristics 

No. of patients 
Male 
Female 
Age (yr) median (range) 
Karnofsky performance median (range) 
Symptoms 

Weight loss 
Abdominal pain 
Dysphagia 
Dyspnoea 
Melaena 
Sweating 
Haematemesis 

Signs 
Local disease 
Lymphadenopathy 

Intra-abdominal 
Other sites 
Both 

Liver metastases 
Pleural effusion 
Ascites 
Lung metastases 
Bone metastases 

Median cycles of chemotherapy (range) 

65 
48 
17 
58 (21-70) 
70 (50-90) 

54 
39 
21 
12 
4 
3 
1 

50 
38 
27 

7 
4 

18 
8 
7 
3 
3 
3 (l-6) 

PATIENTS AND METHODS 
Adults aged 170 years with a proven histological diagnosis of 

inoperable or recurrent gastric or gastro-oesophageal adenocarci- 
noma were eligible for the study if they had evaluable disease, a 
Karnofsky performance status of 250% [lo], normal urea and 
electrolytes and a creatinine clearance of 250 mlimin. 

At presentation patients had the following investigations 
performed after a physical examination, full blood count, eryth- 
rocyte sedimentation rate (ESR), biochemical profile, liver func- 
tion tests [gamma glutamyl transferase (rGT) and lactate 
dehydrogenase (LDH)], creatinine clearance and a chest radio- 
graph. Patients with tumour masses that were not measurable 
clinically were assessed by pretherapy and post-therapy com- 
puted tomography (CT). Photographs and other investigations 
were performed as clinically indicated. Response and toxicity 
were assessed according to standard criteria [ 111. 

Therapy 
On day 1 patients were admitted for methotrexate 1.5 g/m’ 

given as an intravenous bolus followed by bolus S-FU 1.5 g/m2 
1 h later. On day 14 patients were treated in the outpatient clinic 
with doxorubicin 30 mglm2 and mitomycin 4 mg/m2. 

In the 24 h before methotrexate therapy, patients were given 
3 g oral sodium bicarbonate every 3 h for eight doses. Patients 
received 1 litre 0.9% saline together with 1 litre of 1.4% sodium 
bicarbonate infused via a Y-set over 4 h. 5-FU was given as a 
bolus exactly 1 h after the methotrexate. Folinic acid 15 mg/m2 
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Table 2. Factors analysed for effects on response and survival by 
univariate analysis (logrank test) 

Age 
Sex 
Histology 
Time from diagnosis 
Pretreatment 

Haemoglobin 
Albumin 
Aspartate transaminase 
Alkaline phosphatase 
Lactic dehydrogenase 

Creatinine clearance 
Site of primary tumour 
Weight loss 
Lymphadenopathy 
Karnofsky performance 
Local invasion 
Disease status-inoperable, postoperative residual disease, 

recurrent disease 
Day 14 platelet and leucocyte counts 

was given every 6 h for 72 h starting 24 h after the methotrexate, 
with the first dose being administered intravenously. 

Methotrexate levels were taken routinely at 24 h. If the level 
was > 150 ngiml (3.4 x lo-’ molil) the test was repeated until 
this level was obtained and patients given extended folinic acid 
rescue. 

Cycles of therapy were repeated at 4-weekly intervals if 
the leucocyte count was 2 3.0 x lo911 and the platelet count 
2 100 x 109/1. Three courses were given before reassessment. 
Therapy was discontinued if the tumour progressed. In the 
presence of tumour response or stable disease MMAF chemo- 
therapy continued for a total of six courses. 

Dose modification 
If serum albumin was < 26 g/l the methotrexate and 5-FU 

doses were each decreased to 1 g/m2. Large pleural effusions or 
ascites were drained prior to therapy. If it was not possible to 
tap an effusion methotrexate and 5-FU were each reduced to 
1 g/m2. On day 15 if the leucocyte count was 5 2 x IO911 or the 
platelet count 5 75 x 109/1, chemotherapy was delayed by 1 
week. 

Statistical methods 
The effects of variables on survival and response duration 

were analysed by calculating Kaplan-Meier curves which were 
then compared using the logrank test [ 121. Cox regression 

Table 3. Estimated response rate to chemotherapy from logistic 
regression analysis model using KP and disease status 

Postoperative 
residual 

Kl’ 50,60 1 
70 6 

80,90 18 

KP = Karnofsky performance score. 
% 

Inoperable Recurrent 
tumour disease 

3 16 
20 64 
46 84 
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Fig. 1. Overall survival for all patients. 

analysis was used to identify prognostic factors for response and 
survival [ 121. 

RESULTS 
65 consecutive patients received MMAF therapy. Patients’ 

characteristics are summarised in Table 1.48 men and 17 women 
entered into the study. The median age was 58 years (range 
21-70) and the median Karnofsky performance (KP) status was 
70% (range SO-90%). At the time of chemotherapy 43/65 (66%) 
had inoperable disease, 12/65 (18%) had recurrent tumour, 9165 
(14%) had postoperative residual disease and 1 patient had 
refused surgery. 

The main symptoms at the onset ,of therapy were weight loss 
55165 (85%), abdominal pain 39165 (60%), dysphagia 21165 
(32%) and dyspnoea 12/65 (18%). Major gastrointestinal haemor- 
rhage was present in 5165 (8%) patients. 

Years 

Fig. 2. Survival according to Kamofsky performance at 
presentation: - = 50,60; ----- = 70, - - - = 80,90. P < 0.001. 

201 il;“i , , / 
1 2 3 4 

Years 

Fig. 3. Survival according to response: - = complete/partial 
response, ----- = stable disease, - - - = no response. P< 0.0001. 

Response to therapy 
The median number of cycles of chemotherapy received was 

three (range l-6). 42 patients completed three or more courses 
of chemotherapy. 19 of 65 (29%) patients responded to therapy 
with 4 (6%) patients achieving a complete response and 15 (23%) 
a partial response. Univariate analysis of 18 variables (Table 2) 
showed that KP and the site of primary tumour both had a 
significant influence on the likelihood of response. 1 of 19 (5%) 
patients with a KP of 50-60% responded compared with 6124 
(25%) with a KP of 70% and 12/22 (55%) with a KP of 80+ 
(Pearson x2, P < 0.002). The site of the primary tumour was 
important with more distal tumours responding to therapy 
(Pearson x2, P < 0.007). 3 of 20 (15%) with cardio-oesophageal 
primary tumours, 6/24 (25%) with proximal gastric tumours, 
6/17 (35%) with distal gastric tumours and 4/4 with linitis 
plastica responded to therapy. Excluding patients with cardio- 
oesophageal primary tumours, the response rate was 16/45 
(28%). Repeat analysis excluding patients with linitis plastica 
showed no statistical significance (P = 0.36) between site of 
primary tumour and response. The median duration of response 
was 7 months. 

Multivariate analysis of prognostic factors for response 
showed that only KP (P = 0.01) and disease status (P < 0.02) 
(inoperable, postoperative residual disease or recurrent disease) 

Table 4. Toxicity (WHO grade) 

WHO grade toxicity 

0 1 2 3 4 

Nausea/vomiting 0 13 (20) 29(45) 22 (34) l(2) 
Mucositis 20 (31) 13 (20) 29 (45) 3 (5) 0 (0) 
Diarrhoea 50 (77) ll(17) 2 (3) 2 (3) 0 
Leucocytes g (12) 6 (9) 10 (15) 27 (42) 14 (22) 
Platelets 46 (71) 3 (5) 5 (8) 4 (6) 7(11) 
Infection 7(11) 33 (51) 12 (18) g(l2) 5 (8) 

No. (%). 
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predicted response to chemotherapy. Patients with recurrent 
tumour responded to chemotherapy better than patients with 
postoperative residual disease or those with inoperable tumours. 
Table 3 shows the estimated response rate to MMAF chemo- 
therapy as predicted from the logistic regression (Cox 
multivariate) analysis. The predicted response rates varied from 
1% for patients with KP 5&60% and postoperative residual 
disease to 84% for patients with KP 80-90% and recurrent 
disease. 

Survival 

univariate and multivariate analysis. On univariate analysis the 
site of the gastric primary was shown to significantly affect the 
response to therapy, however this factor was lost on multivariate 
analysis where Karnofsky performance and disease status prior 
to chemotherapy alone could predict response to therapy. The 
best prognostic group were patients with KP 8&90% and 
recurrent gastric carcinoma. This group had a predicted response 
rate of 84% to MMAF chemotherapy. Multivariate analysis of 
prognostic factors for survival showed that increasing Karnofsky 
performance and lower day 14 platelet count could predict 
improved survival. 

The overall median survival was 7 months (Fig. 1) from the 
start of chemotherapy. Univariate analysis of prognostic factors 
for survival has shown that longer survival was associated with a 
higher KP score (P < O.OOOl), response to therapy (P < 0.02) 
and higher serum albumin (P < 0.03). 

The median survival according to KP 80-90% was 13 months, 
KP 70% 4 months and KP 60-70% 3.5 months (Fig. 2). The 
median survival according to response is shown in Fig. 3; it was 
18 months for responders, 9 months for patients with stable 
disease and 4.5 months for non-responders. All 4 patients who 
achieved a complete response are alive and disease-free at 13, 
28,48 and 52 months from the date of chemotherapy. 

The initial paper from Klein using FAMTX reported a 
response rate of 63% in 30 patients and a median survival which 
had not been reached [8]. The latest report of this study shows 
a response rate of 58% in 116 patients and an overall median 
survival of 9 months with a median follow-up of 4 years [ 151. 
The EORTC has conducted a phase II study of 5-FU, doxorub- 
icin and methotrexate in the same doses as that used by Klein 
and obtained a response rate of 33% in 31 patients and an overall 
median survival of 6 months [ 161. 

The multivariate analysis showed that decreasing KP 
(P < 0.0001) and higher day 14 platelet counts predicted 
decreased survival (P < 0.03). 

Toxicity 
Toxicity is summarised in Table 4. All patients experienced 

alopaecia which was WHO grade 3 in 52% of patients. All 
patients experienced nausea and 52165 (80%) had vomiting; 
however, this was WHO grade 3 in 22 (34%), and grade 4 in 1 
(2%) patients. 

A sore mouth was reported on at least one occasion by 45 
(69%) patients. WHO grade 2 mucositis was seen in 29 (45%) 
and WHO grade 3 in 3 (5%) patients. 15 (23%) patients had at 
least one episode of diarrhoea. 

22% of patients treated with MMAF developed WHO grade 
4 leucopenia. However, there were no toxic deaths. FAMTX 
has been reported to be associated with toxic death in 3 patients 
who died of drug-related causes, and 5 patients in this report 
required haemodialysis [ 151. The EORTC have conducted a 
randomised phase III trial of FAM versus FAMTX to compare 
response rate and toxicity. The results have shown that there 
was a superior response rate with FAMTX (41% versus 9% for 
FAM) and significantly superior median survival (42 versus 29 
weeks). The response rate for FAM was lower than expected. 
Patients’ characteristics were similar except that inoperable 
patients with metastatic disease comprised 49% FAM patients 
versus 36% patients treated with FAMTX. Toxicity was simi- 
lar [17]. 

In conclusion, the addition of sequential methotrexate to 5- 
FU, doxorubicin and mitomycin (MMAF) did not improve the 
response rate or survival compared with FAM chemotherapy, 

Oral antibiotics were prescribed to 22165 (34%) and intra- 
venous antibiotics to 15165 (23%) patients. WHO grade 4 
leucopenia developed in 14165 (22%) patients. Blood trans- 
fusions were given to 28165 (43%) patients. 

Delays in chemothereapy due to myelotoxicity 
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Influence of Pretreatment Clinical Characteristics 
on the Response Rate to 

MitomycinNindesineKisplatin (MVI?) in 
Unresectable Non-small Cell Lung Cancer 

Marcello Riggi, Pierre Ruffie, Sabine Voisin, Isabelle Monnet, Hubert de 
Cremoux, Jean Claude Saltiel, Michel Martin, Laurence Vergne, 

Jocelyne Huet and Esteban Cvitkovic for ATTIT (Association pour le 
Traitement des Tumeurs Intra-Thoraciques) 

The authors report their experience with the MVP (mitomycin/vindesine/cisplatin) regimen of the Memorial 
Sloan-Kettering Cancer Center (MSKCC) which showed the highest response rate in non-small cell lung cancer 
(NSCLC). The aim was to respect the original reported schedule to appreciate its activity, because the same 
drug combination with dose and schedule variations used by other investigators has failed to reproduce the 
original report results. 82 consecutive previously untreated patients with unresectable and/or metastatic NSCLC 
received mitomycin (8 mg/m* days 1, 29, 71), vindesine (3 mg/mz, days 1, 8, 15, 22, 29,43, 57, 71) and cisplatin 
(120 mg/m*, days 1, 29, 71), with evaluation on day 71. 24 objective responses were noted (29%) (2 complete 
response/22 partial response) (95% CI 19°/~390Y’o), without differences according to histology. Differences in 
median survival were noted according to the performance status and type of response. Overall survival rates in 
responding patients were similar to those noted with the original schedules. Analysis of selection criteria showed 
that there were more patients with bone (P < 0.01) or liver metastases (P < O.OS), less women (P < 0.001) and 
less adenocarcinoma (P < 0.001) than the MSKCC trial. A dose intensity analysis showed only a minimal 
difference in the average weekly doses of vindesine (10% lower than MSKCC trial: 1.8 mglm’ vs. 2.25 mg/m*). 
Disease improvement, a subjective response criterion used in the MSKCC trial, was probably underestimated in 
the current study. We conclude that the potential benefit of chemotherapy with a three-drug combination in 
NSCLC is greatest in patients with stage IIIa and IIIb disease or stage IV disease with a good performance status 
and a low metastatic volume. 
EurJ Cancer, Vol. 27, No. 10, pp. 1238-1242, 1991. 

INTRODUCTION some value, especially in low volume or non-metastatic disease 
THE ROLE of chemotherapy in inoperable non-small cell lung [5]. 
cancer (NSCLC) is still contested and many doubts have been The current most frequently reported combinations in 
raised about its usefulness. After initial positive reports, con- NSCLC contain cisplatin and a vinca alkaloid, and yield response 
trolled trials have failed to confirm the response rate and an rates of around 25% [6, 71. The addition of mitomycin to the 
improvement in survival [l-4], but recent trials have proven cisplatin-vindesine regimen (MVP), was reported to signifi- 


