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Adenocarcinoma of the Stomach: Univariate i
Multivariate Analysis of Factors Associated
Survival

Dan Green, M.D., Sergio Ponce de León, M.D., Ph.D.,
Eucario Leon-Rodriguez, M.D., and Ricardo Sosa-Sanchez, MTD.'

Gastric cáncer is the most frequent tumor of the digestive tract
in México. Most patíents are diagnosed at advanced stages, and
fatal outcome is expected. One hundred fifty patient charts
were retrospectively reviewed. Univariate and multivariate
analyses were performed to evalúate the impact of clinicopath-
ologic and treatment variables on survival. Most patíents (75%)
were at advanced stages, harboring poorly differentíated tu-
mors. Surgery, mostly palliative, was performed on 114 pa-
tients. Chemotherapy was adrninistered to 47 patients. On
univariate analysis, signifícant prognostíc factors were TNM
stage, chemotherapy, surgical attempt, performance status, his-
tology, and tumor site (p < 0.001). On multivariate analysis,
independent prognostíc factors were TNM stage, histology,
tumor site, surgical attempt, and chemotherapy (p < 0.01).
Median survival for patients with palliative or adjuvant che-
motherapy was 11.4 and 10.4 months, respectively, compared
with ± 3 months for patients with no chemotherapy ip < 0.03).
Nonsurgical patients receiving chemotherapy survived 5.4
months versus 1.1 months for those without chemotherapy. The
favorable influence of chemotherapy persisted after a stratified
analysis of subgroups elíminating potentíal biases. We identi-
fied prognostíc factors for survival. Chemotherapy should be
considered even for advanced-stage patients with either adju-
vant or palliative attempts, because we consistently found a
favorable impact on the median survival time. However, phase
HI prospective randomized triáis are awaited.
Key Words: Gastric cáncer—Chemotherapy—Multivariate
analysis—Prognostic factors—Survival—Univariate analysis.

Gastric cáncer in México is a major health problem.
With other tumors of the gastrointestinal tract, it repre-
sents 32.5% of the malignan! neoplasms with a mortality
rate of 5.1 per 100,000 population.1 It is the most
frequent tumor (33%) of the digestive tract.2 In the
United States, there is a trend toward decreasing inci-
dence; however, it stül has a death rate of 14,000 per
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year.3 In other countries, mainly Japan, gastric cáncer is
the major cause of death from malignant neoplasms.4'5

Unfortunately, at the time of diagnosis the majority of
patients are in advanced stages, and a fatal outcome will
be expected.6-7 Different clinical and anatomopathologic
factors affect prognosis, treatment response, and sur-
vival: TNM stage,8'9 histologic type,10'11 tumor differen-
tiation,12 and the site of the primary tumor.13"15

Surgical resection is the only curative treatment;16'17

however, the resectability rate is low, with curative
resection rates reported between 30% and 40%.18 In
México, the resectability rate is even lower (10-15%),
probably related to advanced stages at diagnosis.2'19 The
extensión of the surgical procedure may influence sur-
vi val,20'21 but even in patients with curative resections,
the relapse rate and mortality from metastatic disease are
high.22 To improve the survival rate, systemic chemo-
therapy, either adjuvant or palliative, has been attempt-
e ¿ 23,24 Combiné modality treatments with the fiuorou-
racil, doxorubicin (Adriamycin), and methotrexate
(FAM),2'25 fluorouracil, doxorubicin, methotrexate,24

and etoposide, doxorubicin, and cisplatin (EAP)26 regi-
mens have shown response rates between 33% and 55%,
but with a mínimum impact on survival.7'9'27

The purpose of this study was to evalúate, in a retro-
spective univariate and multivariate analysis, the role of
chemotherapy and other factors with prognostic impact
on survival for gastric cáncer patients treated in a single
Mexican institution.

MATERIALS AND METHODS

The charts of 150 patients with gastric adenocarcinoma
proved by biopsy, admitted to our institution between Decem-
ber 1987 and May 1993, were retrospectively reviewed. Clin-
ical and histopathologic data, and detaíls of the surgical and
chemotherapy procedures, were recorded. General performance
status was registered according to the Eastem Cooperative
Oncology Group scale.28 Clinical and pathologic staging was
determined according to the TNM staging system.29 Early,
intermediate, and advanced stages were defíned as TNM stages
IA-IB, II-ÍIIA, and niB-IV, respectively, according to severa!
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reports in which the 5-year survival rate shows a clear separa-
tion (average 20%) in these subsets, so defined.30"32 Tumor
localizations considered were: proximal third—gastroesopha-
geal junction and gastric fundus, middíe third—gastric body
and curvatures, and distal third—the antropyloric región.33

Tumor grade was defined as well, modérate, and poorly or
undifferentiated neoplasms,30 and histologic type was accord-
ing to Lauren.34 Extreme disease was defined as the evidence
of meíastatic disease to the peritoneal cavity, liver, or lung.

The surgical procedures were defined as follows: subtotal
gastrectomy—as proximal or dista! depending on preservation
of the antrum or fundus and resection of regional proximal
lymph nodes; total gastrectomy—similar to subtotal gastrec-
tomy but including complete resection of the stomach; and
radical gastrectomy—similar to total gastrectomy but includ-
ing resection of distal regional lymph nodes, distal pancreate-
ctomy, splenectomy, and omentectomy. "Palliative surgery"
was defined as a partiál resection of the tumor and/or a bypass
procedure. "Exploratory laparotomy" was defined as the open-
ing of the abdominal cavity for biopsy sampling without tumor
resection or bypass procedure.10-35 "Surgical attempt" was
defined as curative only if there was no evidence of residual
tumor. Chemotherapies used were either the FAM25 or EAP26

regimens (Table 1). Chemotherapy was considered palliative
when given to patients without curative resections and adjuvant
when surgery was performed with a curative purpose. Chemo-
therapy-induced toxicity was scored according to the World
Health Organizatíon scale.36

Overall survival was determined from the date of histologic
diagnosis to the last follow-up or death. The influence of each
variable on survival was determined. The clinicopathologic
variables studied were gender, age, Eastern Cooperative On-
cology Group status, site of primary tumor, TNM stage, histo-
logic type, and tumor grade. Treatment variables were type of
surgery, postsurgical residual disease, and chemotherapy. Ini-
tial data analysis included relative frequencies, median, and
range valúes. Survival distributions were calculated according
to Kaplan-Meier.37 Log-rank statistics were used to compare
subsets of patients.38 To identífy índependent variables that
influenced survival, the Cox model of proportional hazards was
used.39 From this, "dummy" variable indicators were generated

TABLE 1. Chemotherapy regimens

Day

1 2 3 4 5 6 7 8

EAP
Etoposide
Doxorubicin
Cisplaíin

FAM
5-FU
Doxorubicin
Mitomycin

100-120 mg/m
20-30 mg/m2

50 mg/m2

400-600 mg/m
30-40 mg/m2

10 mg/m2

EAP, etoposide, doxorubicin, cisplatin; FAM, fluorouracil,
doxorubicin, methotrexate; 5-FU, 5-fluorouracil.

to better appreciate data originally analyzed at nominal and
ordinal levéis (site of primary tumor, type of surgery, TNM
stage, and Eastern Cooperative Oncology Group). Data analy-
sis was carried out with the software STATA 4.0 (Stata Corp.,
College Station, Texas, U.S.A.). At this point, to allow a more
meaningful examination of the efficacy of chemotherapy and
its prognostic influence on survival, those patients considered
as having extreme disease, postsurgical complications or death,
or grade IV chemotherapy toxicity were excluded from further
analysis because a selection bias rnight have been introduced
because of their poor associated prognosis potentially favoring
the chemotherapy subsets of patients.

RESULTS

Patient Characteristics
Follow-up was complete for 91% of the 150 patients.

One hundred eighteen patíents subsequently died of
gastric cancer-related events. At 5 years, only 17 pa-
tients (11.3%) were alive. Median follow-up for the
study was 5.5 months (range: 0.5-61). Clínica! charac-

TABLE 2. Clinical characteristics

Characteristics

Gender
Male/female

Age
Median (range)

ECOG at diagnosis
0
1
2
3
4

Tumor grade
Good
Modérate
Poor
Undifferentiated
Not determined

No. {%)'

81/69(1.2:1)

57 (21-89)

3(2)
66 (44)
39 (26)
29(19)
13(9)

15(10)
29(19)
72 (48)
8(5)

26(18)

Characteristics

Site of primary tumor
Proximal third
Middie third
Distal third
Entíre stomach

TNM stage
IA
IB
II
ti IA
IIIB
IV
Not determined

Histologic type
Intestinal
Diffuse

No. (%)"

45 (30)
35 (23)
46 (31)
24(16)

6(4)
2(1.3)
9(6)

17(11.3)
16(10.7)
96 (64)
4(2.7)

53 (35)
97 (65)

ECOG, Eastern Cooperative Oncoiogy Group.
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FIG. 1. Histologic type and tumor dif-
ferentiation grade by early, intermedí-
ate, and advanced TNM stage.
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teristics of patients are shown in Table 2. No significan!
differences were found in age distribution. A discrete
predominance of male subjects (81 versus 69) was ob-
served. The majority of patients were at advanced TNM
stages (IIIB and IV); metastatic disease was evident in
most of them. Most frequent primary sites were the
middle and distal thirds. Tumor grade was predominantly
poor; diffuse-type tumors were the most frequent (Fig.
1). Treatment modalities used are shown on Table 3. One
hundred and fourteen patients were submitted to surgery,
with a low rate of curative attempts. Perioperative mor-
tality (30 days) occurred in 26 patients (23.6%) mainly
on advanced stages and with palliative procedures. For-
ty-seven patients received systemic chemotherapy, being
the EAP régimen the most frequently used.

Univariate and Multivariate Analysis of Prognostic
Factors

On the univariate analysis variables influencing survival
were TNM stage (Fig. 2), chemotherapy, curative surgical
attempt, Eastern Cooperative Oncology Group, histologic
type and site of primary tumor (Table 4). No significant

associations were found with gender, age, tumor grade, type
of surgical resection and chemotherapy régimen employed.
Of the surgical factors, the type of surgery and the presence
of residual postsurgical disease showed an independen!
prognostic effect when measured separately in models ad-
justed for TNM stage, histologic type and site of primary
tumor; however, when combined, they lost significance
since their information is not independent of each other.
Also, the sepárate prognostic influence of these variables
was no longer significant when the effect of chemotherapy
was added to the analysis.

Results of the multivariate analysis (Table 5) of the
total patient population on a model including TNM stage,
histologic type, site of primary tumor and postsurgical
residual disease, showed an independent prognostic ef-
fect for each of those variables. The addition of the
variable "chemotherapy administration" substantially in-
creased the significance of this model. The proportional
hazard associated to this variable was 0.18 (p < 0.0001)
pointing out a potential protective effect on survival.
This effect persisted even after the exclusión of patients

TABLE 3.

Surgery

No. {%)

Treatment data

Chemotherapy

No. (%)

Patients
Surgical attempt

Curative
Palliative

Type of surgery and attempt
Subtotal gastrectomy

Curative
Palliative

Total gastrectomy
Curative
Palliative

Radical gastrectomy
Curative
Palliative

Bypass
Laparotomy only

14(76)

43 (38)
71 (62)

22 (19)
15
7

30 (26)
20
10
17(15)
8
9

12(11)
33 (29)

Patients
Régimen

EAP
FAM

Chemotherapy attempt
Palliative
Adjuvant

Régimen used and attempt
EAP

Palliative
Adjuvant

FAM
Palliative
Adjuvant

47 (31)

29 (62)
18(38)

25 (53)
22(47)

29 (62)
17
12
18(38)
8

10

EAP, etoposide, doxorubicín, cisplatin; FAM, fluorouracil, doxorubicin, methotrexate.

Am J Clin Oncol (CCT), Val. 25, No. 1, 2002
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FIG. 2. Total study overall survival curve by early, inter-
medíate, and advanced TNM stage.

not receiving chemotherapy due to unfavorable factors
such as poor clínica! postsurgical condition, extreme
disease or chemotherapy toxicity.

A stratified analysis of the impact of chemotherapy on
survival showed no significant differences for patients on
early and intermediate TNM stages (probably due to the
limited number of patients), although some favorable
trends were observed, On the other hand, the effect of
chemotherapy on advanced stages was observed to be
favorable at several levéis. Median survival for patients
with palliative or adjuvant chemotherapy was 11.4 and
10.4 months respectively, compared with 3.8 months for
patients with no chemotherapy (p < 0.03). Non-surgical
patients receiving chemotherapy survived 5.4 months,
compared to 1.1 months for those not receiving chemo-
therapy (Table 6).

DISCÜSSION

This retrospective study is necessarily limited in its
statistical power; however, it clearly identifíed prognos-
tic factors for survival in gastric cáncer patients usually

with poor prognosis for survival and very limited treat-
ment options due to advanced stages at diagnosis. We
confirmed a discrete predominance of male patients as
reported.40 Age at presentation showed a trend to appear
5 to 8 years earlier than in other series.12'31'41 It is
important to mention the predominance of the diffuse
histologies (65%) as compared with 35% to 50% of other
reports,12'21'42 probably reflecting changes in tumor bi-
ology and a possible influence of carcinogens on diet as
described by Correa,11 and/or a suggested potential
immunologic association with Helicobacter pylori in-
fection.43^46 Tumor grade was similar to other reports,
and we observed a trend for a progressive loss of
differentiation with more advanced tumor stages (Fig.
I).6 The pathologic findings and the significant prog-
nostic factors observed in our series are difficult to
interpret, because the reported distributions are widely
variable.12'16-19-21-32-35'40-48

Even though there is an unquestionable improvement
in surgical techniques and perioperative management,
the 5-year survival rate for patients with gastric cáncer
has remained practically unchanged in a range between
10% and 15%.40 In our study, the extent of surgery
initially showed significant differences on univariate
analysis, with better survival rates for patients with
radical gastrectomies; however, this effect was lost when
compared on multivariate analysis against TNM stage, a
circumstance already pointed out.3: The extent of sur-
gery has been considered to be more in accordance with
tumor extensión found on surgery and having no signif-
icant impact on survival curves;40 on this ground, it
would appear that the routine use of radical gastrecto-
mies is not to be recommended, because it does not seem
to lengthen survival and significantly affects postopera-
tive mortality. Conversely, some authors agree that rad-
ical surgery in selected patients20'49 or extended lymph-
adenectomies35 may have a significant curative or
palliative impact, improving survival and quality of life
even in advanced stages. Unfortunately, in our series it

TABLE 4. Univariate analysis of clinical, pathologic, and treatment factors

TNM stage
Early (IA-IB)
Intermedíate (Il-IIIA)
Advanced (IIIB-IV)
Not determinad

Chemotherapy
No
Yes

Site of primary tumor
Proximal third
Middle third
Distal third
All the stomach

Rs.

8
26

112
4

103
47

45
35
46
24

Sv*

58.4
23.9

3.5
—

2.8
12.4

4.4
10.7
6.4
1.9

P

<0.0001

<0.0001

<0.01

ECOG, Eastern Cooperative Oncology Group.
rv'icuiai i Slin'iíoi ii injístfiSi.

Pts.

Histology (Laurén)
intestinal
Diffuse

ECOG at diagnosis
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•HIB-IV (n=112)

FIG. 2. Total study overall survival curve by early, inter-
medíate, and advanced TNM stage.

not receiving chemotherapy due to unfavorable factors
such as poor clínica! postsurgical condition, extreme
disease or chemotherapy toxicity.

A stratified analysis of the impact of chemotherapy on
survival showed no significant differences for patients on
early and intermediate TNM stages (probably due to the
limited number of patients), although some favorable
trends were observed, On the other hand, the effect of
chemotherapy on advanced stages was observed to be
favorable at several levéis. Median survival for patients
with palliative or adjuvant chemotherapy was 11.4 and
10.4 months respectively, compared with 3.8 months for
patients with no chemotherapy (p < 0.03). Non-surgical
patients receiving chemotherapy survived 5.4 months,
compared to 1.1 months for those not receiving chemo-
therapy (Table 6).

DISCÜSSION

This retrospective study is necessarily limited in its
statistical power; however, it clearly identifíed prognos-
tic factors for survival in gastric cáncer patients usually

with poor prognosis for survival and very limited treat-
ment options due to advanced stages at diagnosis. We
confirmed a discrete predominance of male patients as
reported.40 Age at presentation showed a trend to appear
5 to 8 years earlier than in other series.12'31'41 It is
important to mention the predominance of the diffuse
histologies (65%) as compared with 35% to 50% of other
reports,12'21'42 probably reflecting changes in tumor bi-
ology and a possible influence of carcinogens on diet as
described by Correa,11 and/or a suggested potential
immunologic association with Helicobacter pylori in-
fection.43^46 Tumor grade was similar to other reports,
and we observed a trend for a progressive loss of
differentiation with more advanced tumor stages (Fig.
I).6 The pathologic findings and the significant prog-
nostic factors observed in our series are difficult to
interpret, because the reported distributions are widely
variable.12'16-19-21-32-35'40-48

Even though there is an unquestionable improvement
in surgical techniques and perioperative management,
the 5-year survival rate for patients with gastric cáncer
has remained practically unchanged in a range between
10% and 15%.40 In our study, the extent of surgery
initially showed significant differences on univariate
analysis, with better survival rates for patients with
radical gastrectomies; however, this effect was lost when
compared on multivariate analysis against TNM stage, a
circumstance already pointed out.3: The extent of sur-
gery has been considered to be more in accordance with
tumor extensión found on surgery and having no signif-
icant impact on survival curves;40 on this ground, it
would appear that the routine use of radical gastrecto-
mies is not to be recommended, because it does not seem
to lengthen survival and significantly affects postopera-
tive mortality. Conversely, some authors agree that rad-
ical surgery in selected patients20'49 or extended lymph-
adenectomies35 may have a significant curative or
palliative impact, improving survival and quality of life
even in advanced stages. Unfortunately, in our series it

TABLE 4. Univariate analysis of clinical, pathologic, and treatment factors

TNM stage
Early (IA-IB)
Intermedíate (Il-IIIA)
Advanced (IIIB-IV)
Not determinad

Chemotherapy
No
Yes

Site of primary tumor
Proximal third
Middle third
Distal third
All the stomach

Rs.

8
26

112
4

103
47

45
35
46
24

Sv*

58.4
23.9

3.5
—

2.8
12.4

4.4
10.7
6.4
1.9

P
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TABLE 5. Independent prognostic variables identified by Cox proportional hazards model (n = 144)

Variables ¡n the model

TNM stage
ECOG
Histologic type
Site of primary tumor

Proximal third
Middle third
Distal third
All the stomach

Postsurgical residual dísease
Chemotherapy

ECOG, Eastern Cooperative Oncology Group.
* Chi-square (9) = 63.24 p = 0.0000 pseudo r2 = 0.0736.
TCh¡-square(10) = 111.5 p = 0.0000 pseudo r2 = 0.1298.

Without

Proportional
hazards

1.6
1.1
0.6

0.3
0.4
0.3
0.7
2.1

chemotherapy*

P

0.03
0.2
0.01

0.004
0.004
0.0001
0.3
0.005

With

Proportional
hazards

3.0
1.1
0.5

2.2
0.3
0.3
0.6
1.4
0.2

chemotherapyT

P

<0.001
0.3
0.001

<0.001
<0.001
<0.001

0.09
0.2
0.000

was not possible to define the number and localization of
resected lymph nodes to classify them as NI or N2 and
establish adequate comparisons.

In our study, the use of chemotherapy was shown to be
an independent factor with consistent favorable impact
on survival, unrelated to the regimens used. Similar

TABLE 6. Stratified analysis of chemotherapy in
advanced stages (TNM IIIB-IV)

Total number of patients
(n = 112) without
exclusión of factors for
potential bias

With chemotherapy
Without chemotherapy

Palliative resections (n = 71)
excluding 22 patients
with perioperative
mortality

With chemotherapy
Without chemotherapy

Patients without surgery
(n = 31)

With chemotherapy
Without chemotherapy

Exclusión of 58 patients with

Pts.

33
79

21
28

5
26

Sv.*

10.1
2.5

10.4
3.8

5.4
1.1

P

<0.0001

<0.0001

T

i unfavorable conditions and
perioperative mortality

Remaining patients (n = 54)
With chemotherapy
Without chemotherapy

Palliative resections (n = 41)
With chemotherapy
Without chemotherapy

Patients without surgery
(n = 5)

With chemotherapy
Without chemotherapy

33
21

21
20

5
0

10.1
3.6

10.4
3.6

5.4
—

<0.0001

<0.001

t

• Median survival (months).
T Number too small for statistical analysis.

results have already been found in a phase II trial and
retrospective reviews at our institution.2 Our findings
differ from other results reported.50"52 In a meta-analysis
of 11 prospective studies including more than 2,000
patients including several adjuvant chemotherapy regi-
mens, no favorable results were obtained.53 However, in
most of the studies it is difficult to find standard criteria
for analysis of prognostic factors such as TNM stage,
extent of surgery, residual disease, selection methods of
patients for chemotherapy, selection of a standard che-
motherapy régimen, and some of them did not report
univariate and multivariate analysis, making difficult to
interpret their data. Even though our study is retrospec-
tive and with a limited number of patients, we examined
factors potentially contributing to selection bias and
established uniform criteria for comparison, i.e., the
inclusión of patients only in advanced stages and the
exclusión of individuáis with extreme disease, postoper-
ative complications, or chemotherapy toxicity potentially
favoring the chemotherapy subset. Our results suggest
that chemotherapy is likely to prolong the overall sur-
vival of patients after surgical resection of the tumor;
however, phase III randomized triáis are needed to es-
tablish chemotherapy as the standard treatment. So far,
there is no conclusive evidence on the role of adjuvant or
palliative chemotherapy in the management of patients
with gastric carcinoma. Future survival analyses would
need appropriate stratifícation criteria for staging and
prognostic factors. Even though phase HI randomized
clinical triáis are needed to establish the actual role of
chemotherapy in gastric cáncer, difficulties in conduct-
ing prospective triáis with adequate number of patients
make retrospective studies useñü. <£
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