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Improved combination chemotherapy in advanced
gastric cancer
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Summary and conclusions

Thirty-five patients with advanced-stage metastatic or

unresectable gastric adenocarcinoma were given combi-
nation chemotherapy consisting of fluorouracil, doxo-
rubicin, and 1,3-bis (2-chlorbethyl)-1-nitrosourea. Two

patients achieved complete remission and 16 partial
remission to give an overall response rate of 52%. Six
further patients (17%) had stable disease, while in 11

(31%) the disease showed clear-cut progression despite
treatment. The only pretreatment factors that suggested
poor prognosis were poor initial patient performance
and the stomach as the predominant site of disease.

Patients responding to treatment had a significantly
longer time to relapse (median 48 weeks) than patients
with stable disease (median 16 weeks) and a significantly
improved survival time (medians, 52 weeks with 30% of

patients' living at 88 weeks and 32 weeks with all dead at

64 weeks respectively).
Comparing these results with those in other reports

indicated that the three-drug combination chemotherapy
consisting of fluorouracil, doxorubicin, and either a

nitrosourea or mitomycin was superior to single and

two-drug regimens and currently respresents the opti-
mum treatment for advanced-stage gastric cancer.

Gastric adenocarcinoma should now be considered to be

a gastrointestinal malignancy that is relatively sus-

ceptible to chemotherapy, and studies of these improved
chemotherapeutic regimens as post-surgical adjuvants
may lead to further improvements in prognosis.

Introduction

Gastrointestinal malignancies including adenocarcinoma of the

stomach have generally been considered to be among the more

resistant malignancies.' When stomach cancer is surgically
unresectable or metastatic disease is present subsequent
survival without further treatment is usually short (median 16

weeks).2 Radiotherapy has not been of value in lengthening this

short survival time.3
Several chemotherapeutic drugs have shown some degree of

effectiveness against advanced gastric cancer, including 5-fluor-

ouracil (fluorouracil), mitomycin, the nitrosoureas 1,3-bis
(2-chloroethyl)-l-l-nitrosourea (BCNU) and 1-(2-chloroethyl)-
3-4-methyl-cyclohexyl-l-nitrosourea (methyl CCNU), and

doxorubicin (adriamycin).4-8 The overall response rate for these

drugs ranges from 15%, to 250' but there are few complete
remissions obtained and survival is only slightly prolonged.48
Combination chemotherapy is now being evaluated in gastric

cancer. Among the studies reported the combination of fluorou-
racil with a nitrosourea in controlled randomised trials has
yielded superior response rates (40-50%) than either of these
drugs used singly and also a definite improvement in survival
time.9-12 Because of these encouraging results with two-drug
combination chemotherapy we have tried to determine whether
adding doxorubicin (one of the most effective drugs when used
singly) to the combination of fluorouracil and BCNU could
further improve patient response and survival statistics in
advanced gastric cancer.

Patients and methods

We studied 35 patients with advanced stages of gastric adeno-
carcinoma that had been verified by biopsy (table). All the patients had

Characteristics of patients studied

No of Patients 35 Patient performance*:
Men:women 25:10 0-1 13
Median age (years) 61 (36-82) II 10
Predominant sites of disease: III 7

Stomach 7 IV 5
Abdominal nodes 2 Previous treatment
Peripheral nodes 6 None 20
Peritoneum 4 Gastric resection 15
Liver 11 Radiotherapy 1
Bone 4
Gastro-oesophageal

anastomosis 1

*According to Eastern Co-operative Oncology Group (USA) criteria.

either surgically unresectable or metastatic disease beyond the
regional lymph nodes, and at least one area of measurable or evaluable
disease was required to serve as an objective indication of response to
treatment. The predominant sites of disease are shown in the table.
Three of the patients with the stomach as the predominant disease
site and the patient with the gastro-oesophageal anastomosis as the
predominant disease site had evaluable lesions only as assessed by
barium-meal examination and gastroscopy. All the other patients had
clinically measurable sites of disease including the four with bone as
the predominant disease site (two with peripheral lymph nodes also
affected, one with liver as another disease site, and one with sub-
cutaneous nodules). Histologically 18 of the gastric tumours were
poorly differentiated, five moderately to poorly differentiated, 10
moderately differentiated, and two well differentiated.
The performance of each patient was assessed before treatment

according to Eastern Co-operative Oncology Group (USA) criteria-
that is, 0 fully active; I ambulatory, capable of light work; II in bed
under half of the time, capable of self-care but not of work; III in bed
over half of the time, capable of only limited self-care; and IV
completely bed-ridden.

All patients were given combination chemotherapy consisting of
fluorouracil 600 mg/M2 administered intravenously on days 1 and 8,
and doxorubicin 30 mg/M2 and BCNU 100 mg/M2 administered
intravenously on day 1. Courses of the first two drugs were repeated
every 28 days, while BCNU was readministered every 56 days. When
necessary, drug dosages were modified according to the degree of
myelosuppression observed with previous courses, and in the case of
doxorubicin dosages were also changed if the serum bilirubin con-
centration was raised. When the cumulative dose of doxorubicin
reached 550 mg/M2 treatment with this drug was stopped and the dose
of fluorounacil was increased to 700 mg/M2 and of BCNU to 150
mg/M2. Patients who showed definite evidence of tumour progression
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after two courses of treatment were removed from the study. Patients
showing objective regression or whose disease remained objectively
stable without general deterioration continued to receive regular
courses of treatment until there was reliable evidence of progression
or relapse.
Complete remission was defined as the disappearance of all clini-

cally detectable tumours. Partial remission was defined as a decrease
in size by at least half of the principal measurable or evaluable lesions
and no new lesions appearing with an associated improvement in
patient performance. Evaluable lesions included abnormalities
disclosed by barium-meal examination, gastroscopy, skeletal radio-
graphy, or isotopic bone scan that did not have discrete measurable
borders. Stable disease was defined as less than 50%0 regression of
measurable or evaluable lesions with no new lesions appearing and no
deterioration in patient performance. Progressive disease was defined
as an increase in size of any pre-existing measurable or evaluable
lesion by over one-quarter, the appearance ofnew lesions, or significant
deterioration of performance or loss of weight. Duration of response
to treatment and survival statistics were assessed by the Peto log rank
test.13

Results

The median number of courses of this regimen given was six
(range two to 15) for all the patients. Two patients achieved complete
remission (in one case confirmed by second-look operation), while 16
patients entered partial remission, to give an overall remission rate of
52%. Six further patients (17%) had stable disease and 11 (31%)
definite progression of disease despite treatment. The median number
of courses of this regimen required to achieve maximum response was
two (range one to six), or eight weeks (range four to 24 weeks).
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FIG 1-Time to relapse in patients responding to treatment
and those with stable disease (Peto log rank test used).

Analysis of the results according to the various pretreatment criteria
showed that patients with initial performance 0 to II had a much
higher proportion of remissions (70Vo) than those with performance
III or IV (17% ). Neither previous treatment nor the histological type
of the tumour had any definite influence on the response rates,
whereas patients with liver or bone as the predominant sites of
disease responded nearly as often as those with predominant peritoneal
or nodal sites of disease (55%O and 70%, respectively). Only one

patient with the stomach as the predominant site of disease, however,
achieved remission (14%/o); this patient had virtually complete pyloric
obstruction.

Myelosuppression was the most important side effect of the
regimen. Leucopenia (white cell count under 3 0 x 109/1; 3000/mm3)
occurred with 27%' of courses, but in only 5%O did the white cell
count fall below 2-0 x 109/1 (2000/mm3) (range 12 x 109-82-0 x 109/1;
1200-8200/mm3). No patient developed infection during periods of
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leucopenia. Platelet-count suppression was slightly more pronounced
than myelosuppression with this treatment, and the lowest platelet
count was under 100 x 1091/ (100 000/mm3) in 140/, of courses but
under 50 x 109/1 (50 000/mm) in only l" (range 42 x 109-660 x 109/l;
42 000-660 000/mm3). Nausea and vomiting were variable in most
patients but were severe in only three and required stopping treatment
in two. Temporary and reversible alopecia occurred in all patients,
being total or nearly so in eight. No other side effects were apparent.

Figure 1 shows an analysis of the time to relapse from the start of
treatment by the Peto log rank test for patients responding to treat-
ment or with stable disease. The time to relapse was significantly
longer in the combined group of completely and partially responding
patients (median 48 weeks) compared with the patients with stable
disease (median 16 weeks-Z2= 603; P <0-025). Both patients who
achieved complete remission continued to respond to treatment at 79
and 88 weeks, and two patients entering partial remission continued
to respond at 59 and 66 weeks.

Analysis of life tables by the Peto log rank test also showed a signi-
ficantly longer survival time for the responding patients compared with
those with stable disease (/2 = 4-35; P <005) or with progressive
disease despite treatment (f2 = 19-12; P <0001), as shown in fig 2.
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FIG 2-Times of survival in patients responding to treat-
ment, with stable disease and with progressive disease (Peto
log rank test used).

The median survival time for responding patients was 52 weeks with
30% of patients still living at 88 weeks. The median survival time for
patients with stable disease was 32 weeks and all had died by 64
weeks, whereas the median survival time for patients with progressive
disease was 20 weeks and all had died by 36 weeks.

Discussion

The three-drug combination of fluorouracil, doxorubicin,
and BCNU produced response rates and survival times superior
to all those reported for drugs used singly in advanced-stage
gastric cancer.8 Various two-drug combinations incorporating
fluorouracil with a nitrosourea (BCNU or methyl CCNU) or
mitomycin have yielded response rates of 210/0 to 47% with
median survival times of 17-33 weeks and relatively few longer-
term survivors. 9-12 14-16 Apparently, adding doxorubicin to such
two-drug regimens has a favourable influence on survival time,
particularly in responding patients, as indicated in this series by
a median survival time of 52 weeks with 30%0 of patients still
living at 88 weeks. McDonald et al, using a combination of
fluorouracil, doxorubicin, and mitomycin, obtained similar
results, achieving a 5500 response rate with a median survival
time of 13 months for responding patients and 25%" still living
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at 24 months.'7 Moertel et al recently analysed the results of
several randomised trials conducted by the Gastrointestinal
Tumour Study Group and showed that the three-drug combi-
nations containing fluorouracil and doxorubicin with methyl
CCNU or mitomycin gave significantly superior survival times
compared with any of the drugs used singly, or two- or three-
drug regimens not containing doxorubicin.16 Three-drug
combinations containing fluorouracil, doxorubicin, and a
nitrosourea or mitomycin therefore represent the optimum
available treatment for advanced-stage gastric cancer. The
combination of fluorouracil and doxorubicin alone, however, has
not yet been adequately compared in randomised studies with
these three-drug combinations, and such studies are indicated
to confirm that the above combinations are the optimum
available.

Interestingly, the longest survival times reported with these
three-drug combinations occurred when BCNU or mitomycin
was given intravenously rather than when methyl CCNU was
given by mouth, and includes one randomised study in which
mitomycin and methyl CCNU were directly compared in com-
bination with fluorouracil and doxorubicin."6'7 This suggests
that in patients with gastric cancer with or without previous
resection before treatment absorption of oral chemotherapeutic
drugs may not be optimal, and future studies should perhaps
take this into account.
The only pretreatment factors in this series that adversely

influenced subsequent response to treatment were the initial
performance of the patients and when the predominant site of
disease was the unresected stomach. Other studies confirm that
patient performance is a major factor in prognosis, but some dis-
agreement remains about the influence of unresected primary
lesions and extra-abdominal metastatic sites.8 11 1 Further
randomised studies of advanced-stage gastric cancer stratifying
for these potential prognostic factors should clarify this issue.
The chemotherapy programme used was generally well tolerated.
Although myelosuppression was the main side effect, in over
700, of courses this side effect was minimal or did not occur.
Thus optimum doses of the component drugs may possibly not
have been reached, and appropriate increases in doses may
further improve results. Studies of this are now being performed.

It seems reasonable to conclude that adenocarcinoma of the
stomach is one of the gastrointestinal malignancies more
susceptible to chemotherapy, and combination chemotherapy
has an established place in the treatment of advanced stages of
this disease. The gains achieved to date, however, have been
modest, and further improvement is clearly needed. Combined
radiotherapy and chemotherapy for locally unresectable primary
gastric cancer has so far met with mixed results, but recent
improved chemotherapy programmes have not yet been studied

in this context, and such studies are indicated.19 20 If major
regression of the initially unresectable primary tumour can be
achieved with chemotherapy either alone or in conjunction
with radiotherapy then the opportunity would exist for subse-
quent surgical resection, an approach successfully used in one
patient in this series and with definite future promise. The most
attractive future for this type of chemotherapy lies in its use as
an adjuvant in high-risk patients after gastric resection with
curative intent. Properly designed randomised studies using
these improved chemotherapy programmes in this way have
started in this hospital and others, and results are awaited
with interest.

We thank members of the departments of gastroenterology and
surgery, Royal North Shore Hospital, Sydney, for their referral of
patients and criticism of the study. The expert help of Mrs Deirdre
Joy, Anne De Fraine, and Sisters Fran Brown and Marilyn Weily are
gratefully acknowledged.
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Vancouver style
All manuscripts submitted to the BMJ from now on should
conform to the uniform requirements for manuscripts submitted
to biomedical journals (known as the Vancouver style).
The BMJ, together with many other international biomedical

journals, has agreed to accept articles prepared in accordance with
the Vancouver style and will be introducing the system from
January 1980. The style (described in full in BM7, 24 February,
p 532) is intended to standardise requirements for authors and
covers text format, presentation of methods and results, use of
SI units, and the form of tables and illustrations. All the partici-
pating journals have also agreed to introduce a standard form of
references.

In future references to papers submitted to the BMJ should
include: the names of all authors if there are fewer than seven or,
if there are more, the first three followed by et al; the title of
journal articles or book chapters; the titles of journals abbreviated

according to the style of Index Medicus; and the first and final
page numbers of the article or chapter.
Examples of common forms of references are:

International Steering Committee of Medical Editors. Uniform
requirements for manuscripts submitted to biomedical journals.
Br MedJ' 1979;1: 532-5.

2 Soter NA, Wasserman SI, Austen KF. Cold urticaria: release into
the circulation of histamine and eosinophil chemotactic factor of
anaphylaxis during cold challenge. N EnglJ' Med 1976;294:687-90.

3 Weinstein L, Swartz MN. Pathogenic properties of invading micro-
organisms. In: Sodeman WA Jr, Sodeman WA, eds. Pathologic
physiology: mechanisms of disease. Philadelphia: W B Saunders,
1974:457-72.

Up to the beginning of October some 100 journals had agreed
to accept articles in the Vancouver style, and a full list will be
printed early in 1980.
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