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Analysis of the Survival Period in Resectable Stage IV
Gastric Cancer
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Tetsuro Sato, MD, Yuzo Uchida, MD, PhD, and Shigeo Yokoyama, MD, PhD

Background: Patients with stage IV gastric cancer usually have a poor prognosis, but some
patients with resectable cancer survive for more than 5 years. We aimed to study the correlation of
protein expression and survival in resectable stage IV gastric cancer.

Patients and Methods: Tissue samples of 42 patients with resectable stage IV gastric cancer
were stained immunohistochemically for the mutant p53 protein and heat shock protein-27 (hsp27).
The correlation between protein expression and clinicopathological factors was investigated. Fur-
thermore, prognostic value of each factor was analyzed.

Results: Univariate analysis showed that pN factors (Japanese classificBtien028; Interna-
tional Union Against Cancer classificatioR, = .024), blood vessel invasior? (= .043), hsp27
overexpressionR = .019), and the index of p53 and hsp27 overexpressdor-(.0026) had a
prognostic influence. Only Lauren classification, however, revealed the prognostic influence in
multivariate analysisR = .046).

Conclusions: These results suggest that immunostaining of tumor specimens for p53 and hsp27
and clinicopathological analysis may help predict the survival of patients with resectable stage IV
gastric cancer.
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Gastric carcinoma is one of the most common cancers carcinome?+6-1°Heat shock protein-27 (hsp27), a stress
in Japan. Early detection improves the prognosis. In protein, also has been responsible for the resistance to
general, patients with stage IV gastric cancer have a pooradjuvant chemotherapy. Overexpression of hsp27 led to
prognosis despite the development of surgical treatmenta poor prognosis of ovaridh'2 and breast cancé?.In
and anticancer chemotherapy. Furthermore, not all casesaddition, hsp27 was shown to suppress cytotoxicity of
of stage IV gastric cancer are resectable. Interestingly, tumor necrosis factos!415and inhibit apoptosi&e-17
some patients have a longer survival after surgéry. Lymph node metastasis is an important prognostic
Adjuvant chemotherapy usually is required after surgery factor in advanced gastric cance¥® The Japanese
in patients with advanced gastric carcinoma, but re- Classification of Gastric Carcinoma determines pN
sponses to chemotherapy vary. category based on the location of metastatic lymph

The tumor suppressor p53 has been related to thenodes!® whereas the International Union Against Can-
carcinogenesis or progression of gastric cancer. The mu-cer (UICC) classification determines pN category
tant p53 protein was reported to cause higher risk of based on the number of metastasis positive lymph
lymph node metastasis and anticancer drug resistance nodes?° It is not clear which classification system is
by inhibiting apoptosis. Furthermore, mutation of the  more effective in predicting the prognosis of progres-
p53 gene has been linked to a poor prognosis of gastricsive gastric cancer.

In the present study, we used immunohistochemistry
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PATIENTS AND METHODS the two classification systems were divided into two

Patients groups (pN= 0, 1; pN= 2, 3). Similarly, lymphatic (ly)

Forty-two patients with stage IV gastric carcinoma (26 and blood vessel (v) invasion was divided into two
males and 16 females, ranging in age from 42 to 85 9roups (0, 1; and 2, 3). pN1 or lyl and v1 were regarded
years, mean age 66.2 years) were included in the presenS _negative cases because_ on_ly stage IV gastric cancer
study. These patients had surgical treatment that includedPatients who have progressive invasion and lymph node
gastric resection and extended lymph node dissection atmetastasis or vessel invasion were investigated in the
the Department of Surgery Il of the Oita Medical Uni- Present study. _ o
versity from 1991 to 1996. Patients without macroscopic ~ Furthermore, these patients were classified into two
residual cancer except distant metastasis were includedd"oups according to the Lauren classification histopatho-

from this study. logically.2* Not only their morphologic characteristics
Patients were classified with the Japanese system byPut also mucin stainings (periodic-acid Schiff, Alcian
the Japanese Research Society for Gastric Cafdére blue/diastase) were used for the assessment, and their

pM category included liver metastasis, peritoneal dis- Predominant characteristics were accepted for his-
semination, and other distant metastasis. The pN factorstopathological classification.

of the Japanese classification system were compared

with those of the tumor, node, metastasis classification Chemotherapy

system by UICG? By contrast, other factors, the pT and ~ After surgery, patients entered our chemotherapy pro-
pM categories, showed almost the same classification in tocol. The therapy consisted of four cycles per month.

both Japanese and VICC classifications. pN factors of They received S-fluorouracil (250 mg) and cisplatin (5
mg) daily by continuous intravenous drip for 5 days

except Saturday and Sunday in each cycle. The adjuvant
therapeutic indication was based on the condition of the
patient, such as heart, renal, or hepatic functions. Patients
were followed up every 3 months in our hospital. Pa-
tients with bone marrow suppression during chemother-
apy were excluded from the study.

Immunohistochemistry

All resected specimens were fixed in 10% buffered
formalin for 24 hours and embedded in paraffin. Sections
(4 wm) were placed on silane-coated slides. After depar-
affinization and rehydration, they were put into 3% hy-
drogen peroxide for 20 minutes to inactivate endogenous
peroxidase. They were then autoclaved at 121°C in ci-
trate buffer (10 mM, pH 6.0) for 10 minutes for antigen
activation. After cooling at room temperature for 30
minutes, the specimens were incubated further with nor-
mal rabbit serum for 15 minutes at room temperature.
They were incubated with either anti-p53 monoclonal
antibody (DO-7; 1:50; Dako, Carpinteria, CA) or anti-
hsp27 monoclonal antibody (1:30; Novocastra, New-
castle upon Tyne, UK) for 16 hours at 4°C. Immunohis-
tochemical staining was performed by using a standard
avidin-biotin-peroxidase complex technique with a
streptavidin-biotin-peroxidase kit (Nichirei, Tokyo, Ja-
pan). We used 3,3'-diaminobenzidine as the chromogen.
The counterstaining of nuclei was performed with
hematoxylin.

. : . _ As positive control, breast cancer that revealed posi-

FIG. 1. Immunohistochemical staining for p53 and hsp27 proteins. . . .
(A) p53: the nuclei of cancer cells were stained brown. (B) hsp27: tive reactions for p53 and hsp27 was used. Negative
cytoplasm of cancer cells were stained brown. control was performed without primary antibodies.
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Immunostaining for p53 protein was measured by the surgery. The differences were examined by using the
number of cancer cells with stained nuclei: 0% to 10% log-rank test. Cox proportional hazard model was used in
(=), 10% to 50% {), and>50% (+ +). Immunostain- the multivariate analysis. A level @ < .05 was con-
ing for hsp27 protein was measured by the area of sidered statistically significant.
immunopositive cells: without expression-), patchy
expression {), and widespread expressior{). We
divided these cases into three groups because the tumor RESULTS
was large and heterogeneous. The index calculated bylmmunostaining for p53 and hsp27
the total of the results of immunohistochemical staining  Figure 1 shows the staining pattern of p53 and hsp27.
for p53 and hsp27 (negative was evaluated as @s 1, We detected p53 expression only in the nuclei (Fig. 1A),
and ++ as 2) also was examined. and hsp27 was detected in the cytoplasm (Fig. 1B).

To evaluate immunostaining, two physicians (S.T. and Tumors from 21 of 42 patients (50%) stained positively
T.S.) observed independently without knowledge of the with the anti-p53 antibody. Among them, 5 of 42 (12%)
patients’ data. Forty-one cases (97.6%) for p53 and 40 were + and 16 of 42 (38.1%) were-+. Positive for
cases (95.2%) for hsp27 received the same evaluation.hsp27 was detected in 22 of 42 patients (52.4%). Among
The remaining cases were reevaluated, and agreementhem, 11 of 42 (26.2%) were- and another 11 of 42
was obtained. (26.2%) were+ +.

Statistical Methods Correlation Between Expression of p53 or hsp27

The Mann-WhitneyU-test was used to analyze the and the Clinicopathological Factors
correlation between protein expression and clinicopath-  The result of p53 immunostaining correlated signifi-
ological factors. The Kaplan-Meier method was used to cantly with only the pN category of the Japanese system
measure the prognostic influences from the month after (P = .038) but not with the UICC system (Table 1). On

TABLE 1. Correlations betwwen p53 overexpression and clinicopathological factors

p53 (-) p53 (+) p53 (++) P value

Age

<65 8 3 7

>65 13 2 9 .68
Sex

Male 13 3 10

Female 8 2 6 .98
Configuration

Scirrhous 5 2 6

Nonscirrhous 16 3 10 .36
Lauren classification

Intestinal type 8 2 6

Diffuse type 13 3 10 .98
pT

Non-pT4 10 1 4

pT4 11 4 12 .14
pN (Japanese classification)

pN = 0,1 10 3 2

pN = 2.3 11 2 14 .038
pN (UICC classification)

pN=0,1 7 1 4

pN = 2.3 14 4 12 .38
pM

Negative 8 4 1

Positive 13 1 10 91
Lymphatic invasion

ly =0,1 7 1 6

ly =23 14 4 10 .84
Blood vessel invasion

v=0,1 17 5 12

v=23 4 0 4 72

Values determined by Mann-Whitneystest. p53, mutant protein;~), 0% to 10% cancer cells with stained
nuclei; (+), 10% to 50%; - +), >50%; UICC, International Union Against Cancer.
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the other hand, hsp27 immunostaining did not correlate The results are summarized in Table 4. Only six patients

with either of the classification systems (Table 2). were studied in this group (three males and three fe-
males, mean age 68.7 years). Among these patients, three

Statistical Analysis Among Immunohistochemical, had intestinal-type gastric cancers and the other three

Clinicopathological Factors, and Survival Period revealed diffuse type tumors. One patient showed scir-

Univariate analysis showed that the survival period rhous cancer type. Five patients showed tumor invasion
after surgery correlated significantly with the pN cate- to adjacent organs. Severe lymph node metastasis was
gories of both the Japanede € .028, Fig. 2A) and the  observed in one patient according to the Japanese sys-
UICC systems R = .024), blood vessel invasio (= tem, whereas two patients had lymph node metastasis
.043), hsp27 expressiorP (= .019, Fig. 2C), and the  according to the UICC system. Only one patient showed
index of p53 and hsp2P(= .0026, Fig. 2D). However,  distant metastasis. None of the patients had severe blood
p53 positive was not a prognostic factor for survival vessel invasion, but five of the patients had severe lym-
period (Fig. 2B). In addition, surgical curability (RO or phatic invasion (ly2 and 3). Good prognosis was ob-
not) was not found to be a prognostic factor in the present served in four of six patients who had undergone RO
study. In the multivariate analysis, only Lauren classifi- curative surgery. Interestingly, five of the six patients
cation but not other factors proved to be a statistically showed immunonegative for p53 and hsp27 expression.
relevant prognostic factor for survival period of patients The remaining patient was also negative for p53 but was
(P = .046, Table 3). positive for hsp27.

Correlation Between Protein Expression DISCUSSION
and Survival

We also examined the patients with longer survival ~ Some longer survival patients with resectable stage IV
who lived more than 3 years (36 months) after surgery. gastric cancer have been reportéd.ymph node metas-

TABLE 2. Correlations between hsp27 overexpression and clinicopathological factors

hsp27 ¢) hsp27 () hsp27 ¢+) P value

Age

<65 8 5 5

>65 12 6 6 74
Sex

Male 11 9 6

Female 9 2 5 73
Configuration

Scirrhous 6 3 4

Nonscirrhous 14 8 7 .78
Lauren classification

Intestinal type 7 5 4

Diffuse type 13 6 7 .83
pT

Non-pT4 9 3 3

pT4 11 8 8 27
pN (Japanese classification)

pN = 0,1 9 5 1

pN = 2.3 11 6 10 .084
pN (UICC classification)

pN = 0,1 6 5 1

pN = 2,3 14 6 10 .49
pM

Negative 8 5 5

Positive 12 6 6 74
Lymphatic invasion

ly =01 7 5 2

ly =23 13 6 9 5
Blood vessel invasion

v=0,1 18 9 7

v=23 2 2 4 .09

Values determined by Mann-Whitnéytest. hsp. heat shock protein; ), without expression of immunopo-
sitive cells; (+), patchy expression;{(+), widespread expression; UICC, International Union Against Cancer.
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tasis is known to be one of the most important prognostic mination of pN staging of stage IV gastric cancer in the
factors of advanced gastric cané@éiTherefore, RO sur-  UICC system is based on the number of metastasis-
gery together with extended lymphadenectomy is re- positive lymph nodes, whereas that of the Japanese sys-
quired to improve the prognosis of these patiérits. tem is based on the area of lymph node metastasis. In
In the univariate analysis, pN factors of both the fact, both systems reflect the prognosis well, although
Japanese and the UICC systems and blood vessel invathey were not the independent prognostic factors. How-
sion correlated with the survival of patients who had the ever, compared with other reports, no clinicopathological
cancer. In addition, pN factors of both systems revealed factors had an independent prognostic power in multi-

prognostic significance at almost the same level. Deter- variate analysis in the present studd28Although, to the

TABLE 3. Multivariate Cox proportional hazards analysis of stage IV gastric cancer
Covariate Category Risk ratios P value

Sex Male 0.51 .27
Age <65 0.59 .29
Configuration Scirrhous 0.37 A1
Invasion to adjacent organ Invaded 0.41 A7
Japanese pN Positive 2.86 17
UICC pN Positive 1.58 .48
Distant metastasis Positive 2.46 .27
Lauren classification Intestinal 0.31 .046
Lymphatic invasion Positive 1.56 A1
Blood vessel invasion Positive 2.11 .36
Surgical curability Non-RO 1.02 .98
p53 ++ 5.7 21
hsp27 ++ 8.27 22
Index of p53 and hsp27 Index 4 1 .19

UICC, International Union Against Cancer; hsp, heat shock protein;(for p53), >50% cancer cells with
stained nuclei;++ (for hsp27), widespread expression of immunopositive cells.
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TABLE 4. Long survival cases of resectable stage IV gastric cancer

No. Sex Age Conf Lauren pT4 Sev pN (U) pM Sev ly Sev v Surgery p53 hsp27
1 Female 84 Non-sci Int Pos Neg Pos Neg Pos Neg Non-RO—-) ( (-)

2 Male 61 Non-sci Int Neg Pos Pos Neg Pos Neg RO =) ( (++)

3 Male 66 Non-sci Dif Pos Neg Neg Neg Pos Neg RO =) ()

4 Male 73 Non-sci Int Pos Neg Neg Neg Pos Neg RO = ()

5 Female 63 Sci Dif Pos Neg Neg Pos Pos Neg Non-RO =) ( (-)

6 Female 65 Non-sci Dif Pos Neg Neg Neg Neg Neg RO =) ()

Conf, configuration; sci, scirrhous; neg, negative; pos, positive; sev, severe; (J), Japanese classification; (U), Interational Union Agzinst Ca
classification; int, intestinal type; dif, diffuse type; ly, lymphatic invasion; v, blood vessel invasion; hsp, heat shock protéfior, p53), 0% to 10%
cancer cells with stained nuclei-§ (for hsp27), without expression of immunopositive cells;) widespread & expression of immunopositive
cells.

surgeon’s regret, RO surgery was not a significant prog- effect of cisplatir® Because the supplemental chemo-
nostic factor for long-term survival in the present study, therapy that used 5-fluorourasil and cisplatin after sur-
radical gastrectomy with extended lymph node dissec- gery was performed in our institute, the results of this
tion should be required in the surgical treatment of stage study agree with previous reports. However, the correla-
IV gastric cancer because both pN factors revealed ation between hsp27 overexpression and the prognosis of
significant prognostic power in the univariate analysis. progressive gastric cancer patients has not been clear
It is of interest that only the Lauren classification had until now. To our knowledge, this is the first report to
an independent prognostic power in this series. The clarify this correlation. Furthermore, hsp27 has been
result of the present study did not agree with Lauren’s shown to inhibit tumor necrosis facteinduced cyto-
results?t perhaps because only “resectable” stage IV toxicity,14.15.26and it plays an important role in apoptosis
cases were used in the present study against Lauren’ssuppressioas1? Clearly, hsp27 is a negative prognostic
overall analysis. factor in cancer patients. Although hsp27 overexpression
The tumor suppressor p53 plays an important role in revealed poor prognosis of stage IV gastric cancer pa-
the control of cell cycle and apoptosis. Clinical studies tients in the univariate analysis, it was not an indepen-
have linked either a p53 gene mutation or p53 overex- dent prognostic factor in multivariate analysis. Likewise,
pression to aggressive tumor behavior and a poor prog-the index of p53 and hsp27 was a negative prognostic
nosis in gastric cancért68-10 Authors have reported factor in univariate analysis but not in multivariate
p53 overexpression to be a predictor of poor response toanalysis.
5-fluorouracil and cisplatin chemotherapy in gastric can-  However, interestingly, five of six patients with longer
cer patients.Nevertheless, others have reported that p53 survival revealed a similar pattern of protein expression.
was not an independent prognostic factor by multivariate They were immunonegative for both p53 and hsp27.
analysis?2-25 Although our data showed that p53-nega- Therefore, we believe that immunohistochemical analy-
tive cases tended to have a longer survival period, p53sis is useful in predicting the prognosis of stage IV
status did not influence the prognosis significantly. gastric cancer patients.
These results suggest that overexpression of p53 protein
is associated with cancer progression before advancing
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