
ABSTRACT

Background: The aim of the study was to verify the
frequency of the immunohistochemical overexpression of
her-2/neu and p53 in gastric carcinoma and their relation
to the other clinico-pathological features and the impact
on survival rates.

Patients and Methods: A total of 93 patients of gastric
carcinoma, who had a potential curative surgery in the
period from 2001-2007 and with representative paraffin
blocks, and sufficient follow-up data were included in
this study. They were arrayed and evaluated for protein
marker overexpression using tissue microarray (TMA).
Patients, tumor and treatment characteristics were collected
from the patients’ files. The possible prognostic signifi-
cance of p53 and her-2/neu over expression and different
clinico-pathological features on survival rates were ex-
plored.

Results: Twenty four (25.8%) cases were her-2/neu
and p53 positive. None of the examined clinico-pathologic
factors had a significant relation to her-2/neu overexpres-
sion. p53 was overexpressed in intestinal type, 14/34
(41.2%), more than in diffuse type, 10/59 (16.9%), (p=
0.01). There was no relation between the overexpression
of p53 and her-2/neu. The median survival period was
17.7 months. The survival rates at 12 months were 64.2%,
52.2%, 55.6% and 45.0% for overall (OS), local control
(LC), metastasis free survival (MFS) and disease free
survival (DFS) rates, respectively. Patients with advanced
stages had a significantly lower OS and MFS. Age above
57 years was associated with significantly lower OS, LC,
MFS and DFS. Patients who received radiotherapy had
significantly higher OS, LC, MFS and DFS. None of the
survival rates had been affected by the overexpression of
p53, or her-2/neu.

Conclusion: Although, this study failed to show any
prognostic effect of p53 and her-2/neu on survival rates,
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we may suggest that p53 overexpression may play a role
in the pathogenesis of intestinal gastric adenocarcinoma.
It could also demonstrate the significantly improved
survival rates with adjuvant chemoradiation. Also, TMA
is a useful technique for rapid identification of protein
expression profiles using minimal samples from archived
tissues.
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microarray – Prognostic factors.

INTRODUCTION

According to the Department of Pathological
Registry at the National Cancer Institute (NCI),
Cairo University for years 2003-2004, 2.1% of
the total malignancies were gastric tumors, 68%
of them were adenocarcinoma [1]. According
to the annual statistical report for the year 2005
in the NCI, gastric cancer represented 1.7% of
the total malignancies in that year, 85.5% of
these cases were confirmed pathologically [2].
Among the prognostic factors now available
for gastric cancer, the most important is the
TNM stage. However, the prognosis varies
among patients of the same stage and hence it
is necessary to investigate other prognostic
factors. Treatment and other tumor biology-
related factors could be of unexplored signifi-
cance. Much is being done in the field of mi-
croarray studies, gene profiling and the devel-
opment of molecular markers as a means of
providing prognostic information and new ther-
apeutic targets and agents to treat gastric cancer
patients, although many of these markers have
not yet been translated into clinical practice.

The her-2/neu gene is located on chromo-
some 17 at q21 and encodes a 185-kDa cell-
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surface glycoprotein [3]. Gene amplification or
overexpression of her-2/neu and its relation to
prognosis has been reported in several tumors
[4]. Several studies mentioned a number of ge-
netic alterations in gastric carcinoma including
amplification of her-2/neu gene or overexpres-
sion of its protein [5-7].

p53 is a DNA binding cell cycle-regulating
transcription factor and participates in the bal-
ance between cell survival and death. It is also
located on chromosome 17. Losses, deletions,
and mutations of p53 have been determined in
the pathogenesis of a wide range of tumors
including the stomach [8,9].

Kononen et al. [10] developed tissue microar-
ray (TMA) techniques that simultaneously pro-
duce comprehensive protein expression profiles
for numerous tumors. TMA appears to be par-
ticularly useful for immunohistochemical char-
acterization of tumors [11-13].

The basic treatment for gastric carcinoma
is radical surgery with extensive lymph node
dissection. Having high incidence of locally
advanced stage, adjuvant treatment arose to be
of significant value to improve control and
survival rates [14]. However, both the utilization
of adjuvant therapy and the different regimens
used vary greatly among countries and institu-
tions. Since 2001, adjuvant treatment was im-
plemented in patients with gastric carcinoma
at  NCI, Cairo University. In this study, the
overexpression of her-2/neu and p53 proteins
was investigated in gastric carcinoma and the
association of their overexpression, histopatho-
logical features and their influence on survival
rates was evaluated.

PATIENTS AND METHODS

This is a retrospective clinico-pathological
study of surgically treated gastric carcinoma
patients at NCI, Cairo University, during the
period from 2001 to 2007. A total of 93 evalu-
able patients who had potentially curative re-
section surgery without neo-adjuvant therapy,
with sufficient follow-up data as well as the
availability of paraffin blocks with representa-
tive tissue were eligible to be included in this
study.

All patients were subjected to full diagnostic
and metastatic workup preoperatively; including
full laboratory investigation, chest radiography,

upper gastrointestinal endoscopy, biopsy in
addition to C.T abdomen and pelvis.

Treatment protocols:
Surgery:

After excluding metastatic and unfit patients,
an initial surgical exploration was done. In the
last 5 years initial laparoscopic exploration
together with laparoscopic intraoperative ultra-
sound were applied for most of the cases posted
for surgery. The extent of gastric resection was
according to the site and extent of the tumor.
Patients having distal tumors were subjected to
distal gastrectomy, patients with proximal tu-
mors were subjected to a total gastrectomy in
most of the cases and those having limited
disease were subjected to a proximal oesopha-
gogastrectomy or total gastrectomy. Total gas-
trectomy was performed in large tumors involv-
ing the body of the stomach and linitis plastica.
Reconstruction after distal gastrectomy was by
a gastrojejuenostomy and jejunojejenostomy.
Oesophagogastrostomy was performed after
proximal gastrectomy and Roux-en Y anasto-
moses was the procedure of choice after total
gastrectomy with few cases having pouch re-
construction. The extent of lymph node dissec-
tion was variable. Patients were kept on intra-
venous fluids for the first 3-4 days and fluid
diet was introduced on return of intestinal func-
tion.

Radiation therapy:
Postoperative adjuvant treatment was indi-

cated for gastric tumors with positive lymph
nodes, extension to serosa or positive margin.
A 6 MV linear accelerator was used. An isocen-
tric technique was adopted at SAD of 100 cm.
All patients were treated in the supine position.
Conventional simulator-based 2 antero-posterior
fields, with or without cone down technique, are
the standard of care in the radiotherapy depart-
ment. More localized 2D/3D CT multiple fields
are used but not in standard level. Irradiation
was given in a dose of 45 Gy/4.5 weeks, 1.8-
2Gy/fraction. Treatment was given 5 days/ week.

Chemotherapy:
Postoperative adjuvant treatment was indi-

cated for gastric tumors with positive lymph
nodes, extension to serosa or positive margin.
The adjuvant treatment consisted of one cycle
of Mayo regimen (425 mg of fluorouracil/m2/
day, plus 20 mg of leucovorin/m2/day, for five
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days) followed by modified doses of bolus
fluorouracil (400mg/m2/day) and leucovorin
20mg/m2/day on the first four and the last three
days of radiotherapy. One month after the com-
pletion of radiotherapy, two five-days cycles
of fluorouracil (425 mg/m2/day) plus leucovorin
(20 mg/m2/day) were given one month apart.

Pathological evaluation:
The histological type of the tumors was

determined according to Lauren’s criteria [15]
and the WHO classification [16]. The tumors
were classified according to (TNM) staging
[17].

TMA Construction: A map of receiver block
was prepared with coordinates for each sample
to correctly identify the tumor. Under a micro-
scope, areas of interest that were non-necrotic
and rich in tumoral glands were marked on the
whole hematoxylin and eosin stained (H&E)
section of each donor’s block. TMAs were
constructed using a manual tissue arrayer
(Beacher Instruments Inc.). The system consists
of thin-walled stainless-steel needles with an
inner diameter of about 2 mm and a stiletto for
transferring and emptying needle contents. Spec-
imens were retrieved from selected regions of
donor tissue and precisely arrayed in a new
recipient block. One core per donor block for
each case sampling a 600µm diameter core was
extracted and using 0.8 mm edge-to-edge spac-
ing was arrayed in 3 recipient blocks. H&E
sections were cut from each block to identify
tumor tissue as well as positively charged sec-
tions for immunohistochemistry staining.

Immunohistochemical staining: Slides were
deparaffinized, rehydrated, incubated for 15
min with 3% hydrogen peroxidase to inhibit
endogenous peroxidase activity and then heated
in 0.01 mol/L citrate buffer (pH6.0) in a micro-
wave oven for 5 min at 100ºC for antigen re-
trieval. After cooling down, the sections were
incubated for 15 min in a blocking solution
containing 10% normal goat serum in PBS. A
ready-to-use antibody against p53 (N1518 Dako)
was used. Her-2/neu was stained using Hercep
Test™ Kit (K5204) according to the manufac-
turer’s instructions (DAKO). Detection was by
Biotin-Streptavidin Amplified (B-SA) system
with diaminobenzidine chromogen as in routine
protocol. Meyer’s hematoxylin was used for
counterstaining. The slides were then dehydrat-
ed, cleared and mounted.

Evaluation of scores: The DAKO Hercep
Test Protocol system [18] was used to grade the
degree of membrane staining. The stain was
scored as negative (0) when no membrane stain-
ing was observed, or when membrane staining
was observed in less than 10% of the tumor
cells; weak positive (1+) if weak focal mem-
brane staining was seen in more than 10% of
the tumor cells; intermediate (2+) if weak to
moderate, complete membrane staining was
seen in more than 10% of the tumor cells; and
strongly positive (3+) if intense complete mem-
brane staining was seen in more than 10% of
the tumor cells (Fig. 1). Scores 0 and 1 were
considered negative, while, scores 2 and 3 were
considered positive. Sections were scored as
positive for p53 when more than 10% of tumor
cells displayed nuclear immunostaining (Fig.
2) [19].

Fig. (1): Tissue microarray section of adenocarcinoma
grade I with positive nuclear immunostaining
for p53 (x250).

Fig. (2): Tissue microarray section of adenocarcinoma
grade II with positive membranous immunos-
taining for her-2/neu (x400).
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Statistical analysis:

SPSS package for Windows, version 15
(SPSS Inc., Chicago, Illinois, USA) was used.
Chi-square test (Fisher's exact test) was used
to detect association between qualitative vari-
ables. Survival analysis was performed using
the Kaplan-Meier (product limit) method. Com-
parison between survival curves was done using
the log-rank test. Over all survival (OS) was
calculated from the date of diagnosis to the date
of last follow-up, while the local control rate
(LC) and metastasis free survival (MFS) and
disease free survival (DFS) were calculated
from date of surgery till date of relapse (local,
distant or both) that was confirmed clinically
and/or radiologically using CT of the abdomen
and pelvis. Multivariate analysis was done on
the significant variables affecting survival using
Cox regression: forward likelihood ratio method.
A p-value ≤ 0.05 was considered significant
[20].

RESULTS

The patients, tumor and treatment character-
istics are presented in Table (1). The age of the
studied population ranged between 19 and 81
years with a mean of 56.4±11.8 years. The male
gender constituted 61.3% (57 patients) of them.
Thirty two tumors (34.4%) were located prox-
imally, 35 distally and 26 tumors diffusely
involved the stomach. The average size of tu-
mors was 7.0±3.2 cm ranging from 2.5 to 22
cm. According to the Lauren classification,
there were 34 cases (36.6%) of the intestinal
type and 59 cases (63.4%) of the diffuse type.
Histopathologically, there was 1 (1.1%) case
well differentiated, 30 (32.3%) moderately
differentiated, 26 (27.9%) poorly differentiated
adenocarcino ma, 24 (25.8%) signet and 12
(12.9%) mucinous adenocarcinoma. Two thirds
of the cases (62 cases) were of grade 3. Only
2 cases had early tumor invasion limited to the
mucosa or submucosa. Nodal metastasis was
present in 66 (70.9%) patients. Almost half (45)
of the cases were of stage III. Staging was
inapplicable in 3 cases. Nine patients (9.7%)
were left with positive margin post-surgery.

Surgery: Curative surgery was done for all
patients except one who had partial gastrectomy
as a palliative procedure. Total gastrectomy was
done in 31 cases, subtotal gastrectomy in 51
cases and proximal oesophagogastrectomy in

11 cases. D1 lymph node dissection was done
in 66 cases and D2 dissection was done in 27
cases. The mean number of retrieved lymph
nodes was 13.1±8.4 (range 2-40) in all cases.
The mean number of positive lymph nodes was
5.3±7 (range 0-40). Operative mortality was
19.3%. Operative morbidity was 34%; the com-
monest surgical morbidity was anastomotic
leakage and sepsis. R0 (curative resection with
no residual) was achieved in 84 cases, nine
patients (9.6%) had R1 resection (microscopic
residual with positive resection margin).

Radiation therapy: Only 21 patients (22.6%)
received radiotherapy, 20 of them (95.2%) on
adjuvant bases. Radiotherapy dose had a mean
value of 4389±446cGy (range from 30-50Gy).
Cases received dose more than 46Gy had cone
down technique with or without 3D planning.

Adjuvant chemotherapy: Similarly, 32
(34.4%) patients received postoperative chemo-
therapy. Two patients received chemotherapy
on palliative bases since they were stage IV.
Overall the treatment was well tolerated. The
main encountered side effects were hematolog-
ical and gastrointestinal toxicities. Grade 2
gastrointestinal toxicities were encountered in
17 (53%) mainly in the form of oral mucositis
and diarrhea. Grade 3 diarrhea occurred in only
1 patient. Grade 3 thrombocytopenia was en-
countered in only 1 patient.

Immunohistochemical results: 
p53 was overexpressed in 25.8% of the

cases, being more in intestinal than diffuse type.
The difference was statistically significant, p=
0.01. There was no correlation with the overex-
pression of p53 and gender, tumor grade, stage,
or lymph node involvement. Similarly there
was no significant relation with the age of
patients or tumor site (Table 2).

Her-2/neu was overexpressed in 25.8% of
the cases. It was overexpressed more in smaller
tumors, p=0.038, but there was no relation
between overexpression of her-2/neu and any
of the other clinico-pathologic parameters ex-
amined in this study (Table 2). It was also
expressed more in distally located tumors, dif-
fuse type, high grade tumors, node-positive
cases and in late stages, but this difference was
not statistically significant. Also, there was no
correlation with p53 overexpression.

Clinicopathologic & Prognostic Significance
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Survival and pattern of treatment failure:

The median follow-up period was 6.7 months
(range 2.1-85.8). At the end of the follow-up,
39 patients (41.9%) were dead, 4 (4.3%) had
disease and 50 (53.8%) were free of disease.
Twenty two patients had treatment failure, 6
had isolated local recurrence, 6 had isolated
metastasis and 10 had both local recurrence and
metastasis. OS rate at the end of follow-up
period was 22.7%, with a median survival of
17.7 months (Fig. 3).

Table (3) shows the survival rates at 12
months with 64.2%, 52.2%, 55.6% and 45.0%
for OS, LC, MFS, DFS rates, respectively. As
expected, patients with higher stages and those
with lymph node involvement had a significantly
lower survival; OS and MFS. Age above 57
years was associated with significantly lower
OS, LC, MFS and DFS. Patients who received
radiotherapy had significantly higher OS, LC,
MFS and DFS. However, adding chemotherapy
improved OS and MFS but did not affect LC
or DFS rates. None of the survival rates had
been affected by the overexpression of p53, nor
her-2/neu.

Table (4) shows the results of multivariate
analysis of the significant factors that affects
survival. Radiotherapy and lymph node positiv-
ity significantly affected DFS, MFS and LC.
OS was also significantly affected by radiother-
apy in addition to tumor stage.

Fig. (3): Overall survival with the 95% confidence interval
curves.
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Table (1): Characteristics of studied gastric carcinoma
patients, tumor and treatment.

Age:
Mean ± SD

Sex (M:F ratio):
Male
Female

Tumor site:
Proximal
Distal
Diffuse

Tumor size:
Mean ± SD
Median (range)

Histological type:
Adenocarcinoma
Signet
Mucinous

Pathological subtype:
Diffuse
Intestinal

Grade:
I-II (Low)
III (High)

Stage* (n=90):
I
II
III
IV

LN stage* (n=90):
N0
N1
N2
N3

Surgical margin* (n=73):
Positive
Negative

Her-2/neu:
Positive
Negative

p53:
Positive
Negative

Treatment received surgery:
Curative
Palliative

Surgical operation:
Partial/subtotal G**
Total G

Radiotherapy:
Yes
No

Chemotherapy:
Yes
No

Median follow-up (Range)

* Cases with no data were excluded.                ** Gastrectomy.

56.4±11.8

1.6:1
57 (61.3%)
36 (38.7%)

32 (34.4%)
35 (37.6%)
26 (28.0%)

7.0±3.2
6.0 (2.5-22.0)

57 (61.3%)
24 (25.8%)
12 (12.9)

59 (63.4%)
34 (36.6%)

31 (33.3%)
62 (66.7%)

7   (7.3%)
29 (32.2%)
45 (50.0%)
9   (10.0%)

24 (26.7%)
40 (44.4%)
20 (22.2%)
6   (6.7%)

9   (9.7%)
64 (68.8%)

24 (25.8%)
69 (74.2%)

24 (25.8%)
69 (74.2%)

92 (98.9%)
1   (1.1%)

62 (66.7%)
31 (33.3%)

21 (22.6%)
72 (77.4%)

32 (34.4%)
61 (65.6%)

6.7 (2.1-85.8)

n = 93
Number (%)

Characteristic
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Table (2): Relation between overexpression of tumors markers and different clinico-pathological criteria in studied gastric
carcinoma patients.

*Cases with no data were excluded.       LN: Lymph nodes.       SM: Safety margin.       RTH: Radiotherapy.        CTH: Chemotherapy.

Age:
≤ 57 years
> 57 years

Tumor site:
Proximal
Distal
Diffuse

Tumor size:
< 6 cm
≥ 6 cm

Histological cell type:
Adenocarcinoma
Signet
Mucinous

Pathological type:
Diffuse
Intestinal

Grade:
Low
High

Stage* (n=90):
I & II
III & IV

LN stage* (n=90):
Positive
Negative

SM* (n=73):
Positive
Negative

RTH:
Yes
No

CTH:
Yes
No

p53:
Positive
Negative

Her-2/neu

13 (26.0%)
11 (25.6%)

9   (28.1%)
10 (28.6%)
5   (19.2%)

13 (38.2%)
11 (18.6%)

17 (29.8%)
4   (16.7%)
3   (25.0%)

15 (25.4%)
9   (26.5%)

9   (29.0%)
15 (24.2%)

8   (22.2%)
16 (29.6%)

18 (27.3%)
6   (25.0%)

3   (33.3%)
13 (20.3%)

6   (28.6%)
18 (25.0%)

6   (18.8%)
18 (29.5%)

6   (25.0%)
18 (26.1%)

37 (74.0%)
32 (74.4%)

23 (71.9%)
25 (71.4%)
21 (80.8%)

21 (61.8%)
48 (81.4%)

40 (70.2%)
20 (83.3%)
9   (75.0%)

44 (74.6%)
25 (73.5%)

22 (71.0%)
47 (75.8%)

28 (77.8%)
38 (70.4%)

48 (72.7%)
18 (75.0%)

6   (66.7%)
51 (79.7%)

15 (71.4%)
54 (75.0%)

26 (81.3%)
43 (70.5%)

18 (75.0%)
51 (73.9%)

0.963

0.665

0.038

0.465

0.912

0.615

0.436

0.829

0.377

0.742

0.260

0.917

14 (28.0%)
10 (23.3%)

9 (28.1%)
9 (25.7%)
6 (23.1%)

9   (26.5%)
15 (25.4%)

19 (33.3%)
2   (8.3%)
3   (25.0%)

10 (16.9%)
14 (41.2%)

11 (35.5%)
13 (21.0%)

6   (16.7%)
18 (33.3%)

20 (30.3%)
4   (16.7%)

1   (11.1%)
16 (25.0%)

5   (23.8%)
19 (26.4%)

11 (34.4%)
13 (21.3%)

36 (72.0%)
33 (76.7%)

23 (71.9%)
26 (74.3%)
20 (76.9%)

25 (73.5%)
44 (74.6%)

38 (66.7%)
22 (91.7%)
9   (75.0%)

49 (83.1%)
20 (58.8%)

20 (64.5%)
49 (79.0%)

30 (83.3%)
36 (66.7%)

46 (69.7%)
20 (83.3%)

8   (88.9%)
48 (75.0%)

16 (76.2%)
53 (73.6%)

21 (65.6%)
48 (78.7%)

0.602

0.909

0.912

0.063

0.010

0.123

0.080

0.196

0.675

0.812

0.171

p53

+ve -ve +ve

p
value

-ve

p
value
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Table (3): Survival rates at 12 months of studied gastric carcinoma patients.

LN: Lymph nodes.           RTH: Radiotherapy.         CTH: Chemotherapy.          OS: Overall survival.          LC: Local recurrence rate.
 MFS: Metastasis free survival.            DFS: Disease free survival.

Whole group

Age:
≤ 57 years
> 57 years

Sex:
Male
Female

Tumor site:
Proximal
Distal
Diffuse

Tumor size:
< 6 cm
≥ 6 cm

Pathological type:
Intestinal
Diffuse

Grade:
Low
High

p53:
Positive
Negative

Her-2/neu:
+ve
-ve

Stage (n=90):
I & II
III & IV

LN stage (n=90):
Negative
Positive

RTH:
Yes
No

CTH:
Yes
No

93

50
43

57
36

32
35
26

34
59

34
59

31
62

24
69

24
69

36
54

24
66

21
72

32
61

64.2%

73.5%
51.5%

60.7%
69.9%

60.4%
68.4%
62.5%

69.1%
62.0%

70.1%
60.1%

70.1%
60.4%

76.2%
59.6%

70.8
62.0

78.5%
53.5%

86.7%
54.6%

93.3%
54.1%

83.2%
52.1%

0.011

0.178

0.256

0.466

0.661

0.543

0.936

0.234

0.020

0.034

0.004

0.069

p
value

p
value

52.2%

62.3%
38.0%

45.6%
62.4%

50.4%
55.9%
48.3%

67.2%
48.8%

62.4%
46.2%

57.8%
49.0%

50.0%
52.5%

55.1%
51.3%

66.9%
36.9%

75.7%
39.0%

75.4%
43.8%

49.3%
52.7%

0.046

0.329

0.826

0.235

0.382

0.511

0.874

0.833

0.067

0.021

0.011

0.264

55.6%

68.6%
37.3%

46.9%
68.4%

43.1%
59.8%
54.4%

59.3%
53.4%

42.5%
58.2%

50.5%
58.3%

47.7%
58.0%

63.8%
52.8%

71.3%
40.9%

80.7%
42.8%

68.6%
50.5%

55.0%
53.8%

0.009

0.126

0.386

0.880

0.490

0.615

0.405

0.508

0.026

0.013

0.013

0.078

45.0%

54.0%
32.7%

34.9%
59.9%

34.5%
53.1%
44.2%

54.3%
39.6%

46.6%
44.9%

45.8%
44.6%

34.4%
48.5%

50.9%
42.6%

59.5%
30.5%

65.4%
33.7%

61.0%
39.1%

38.8%
45.5%

0.025

0.077

0.379

0.515

0.815

0.669

0.442

0.485

0.063

0.066

0.012

0.173

N OS LC MFSp
value

p
value DFS
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DISCUSSION

Excellent correlation has been reported be-
tween data obtained from TMA and convention-
al blocks in a variety of tumor types. Also it
has been found that sampling with optimal cores
was sufficient to accurately detect clinico-
pathological correlations [21,22].

p53 positivity was detected in 25.8% of our
gastric carcinoma cases. In this study, we found
that intestinal type cancer had more positive
p53 expression than the diffuse type. Some
studies have shown similar results [8,23] but
others could not find such difference [24]. Gen-
erally, intestinal-type carcinomas originate from
the atrophic gastritis or intestinal metaplasia of
gastric epithelium, the latter being considered
as an important precancerous lesion [25]. Dif-
fuse-type carcinomas are derived from the stem
cells of gastric gland neck. Although a recent
study indicated that all gastric epithelial cells
originated from the stem cells of bone marrow
[26]. p53 alterations have been reported to ap-
pear specifically at the stage of dysplasia during
tumor genesis of the intestinal gastric cancer
[27,28] and they also have been reported to occur
in intestinal metaplasia [29]. Thus, we may
suggest that p53 alterations have a crucial and
early role in gastric carcinogenesis of intestinal
type, likely acting at the transition step between
intestinal metaplasia and dysplasia.

There are conflicting results in studies of
the prognostic significance of p53. In Western
countries and Korea, p53 overexpression had a
poor prognostic effect [8,30,31], whereas in Japan
positive p53 was not related to prognosis in
gastric carcinoma patients [32,33]. In this study,
p53 had no relation to prognosis. This may be
attributed to our late stage tumors.

Immunohistochemical membranous staining
incidence of her-2/neu protein has been reported
to be 10-45% in gastric carcinomas [6,7,34,35].
This is consistent with the positive rate of 25.8%
which was achieved for her-2/neu immunoreac-
tivity in this study. We found that her-2/neu was
significantly overexpressed in smaller tumors.
This may reflect its role in carcinogenesis at a
rather early step and thus may justify testing
for its overexpression in gastric biopsies, being
one of the risk factors. Some researchers report-
ed a significant relation with larger tumors [36],
while others did not find any relation [8]. There
are conflicting results in studies of her-2/neu
regarding the relationship with prognosis in
gastric carcinoma. Some found that its overex-
pression had a good prognostic significance
[37], whereas others stated that its overexpres-
sion was related to poor prognosis [38-40]. In
our study, her-2/neu overexpression was not
related to prognosis of gastric carcinoma. Sim-
ilar relation was reported by several researchers
[8,32,41]. In this study, a relatively small percent-
age of her-2/neu positive cases was observed.
In general, low incidence of an event can sub-
stantially attenuate the statistical power of a
study and can easily lead to false negative
results; a fact which could potentially be one
reason why some studies on her-2/neu in gastric
cancer cases failed to determine a significant
prognostic impact.

Many factors may account for the variable
rates of p53 and her-2/neu immunoreactivity,
as well as the conflicting reports suggesting
that they are associated with adverse clinical
outcomes, in some studies but not others. These
factors include small study sample sizes, tissue
fixation, processing, choice of primary antibod-
ies, detection systems, methods of antigen re-
trieval, as well as the subjective scoring system.
Most of the patients who presented to the NCI
were in a relatively advanced stage.

In this study, survival rates were worse in
older age and advanced stage. Park and col-
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Table (4): Multivariate analysis for factors significantly
affecting survival of studied gastric carcinoma
patients.

OS:
Stage
RTH

LC:
LN positivity
RTH

MFS:
LN positivity
RTH

DFS:
LN positivity
RTH

0.988
1.705

1.233
1.655

1.301
1.300

0.876
1.312

p
value

0.373
0.607

0.472
0.613

0.497
0.539

0.385
0.486

0.008
0.005

0.009
0.007

0.009
0.016

0.023
0.007

2.69
5.50

3.43
5.23

3.67
3.67

2.40
3.71

1.29-5.58
1.67-18.09

1.36-8.66
1.57-17.41

1.39-9.72
1.28-10.54

1.13-5.10
1.43-9.62

B SE OR 95.0% CI
for OR

: Overall survival.
: Local recurrence rate.
: Metastasis free survival.
: Disease free survival.
: Lymph nodes.

OS
LC
MFS
DFS
LN

RTH
B
SE
OR
CI

: Radiotherapy.
: Regression coefficient.
: Standard error.
: Odds ratio.
: Confidence interval.
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leagues [36] reported similar relation, while Jang
et al. [42] found that only the stage affected the
survival.

Using chemotherapy alone on an adjuvant
base has generally been disappointing. Despite
the marginal benefit shown by several meta-
analyses, the majority of individual studies of
adjuvant chemotherapy in gastric cancer showed
negative results. Several factors may contribute
to these outcomes. Many trials have included
relatively small numbers of patients and were,
therefore, underpowered to detect clinically
significant survival differences between treat-
ment and control arms. Moreover, the chemo-
therapy regimens used in many of these adjuvant
studies were suboptimal, as demonstrated by
their low response rates and a short duration of
response in advanced gastric cancer. Therefore,
lack of efficacy in the adjuvant setting is not
unexpected. During the last 4 decades, many
trials addressed adjuvant chemoradiation to
improve treatment outcome of gastric cancer
patients [14,43-45]. Adjuvant chemoradiotherapy
has a sound rationale in gastric cancer to im-
prove locoregional control, which is a valid
objective given the high relapse rates after
surgery alone. The combination of radiation for
local control and chemotherapy to control sys-
temic micrometastases and radiosensitization
makes combined chemoradiotherapy a logical
postoperative adjuvant treatment for gastric
cancer [46]. However, none of the early trials
could draw a definitive survival benefit until
the Gastrointestinal Cancer Intergroup Trial
(INT 0116) was initiated in 1991 [47]. This trial
was a landmark study in the adjuvant treatment
of gastric cancer. In this trial, good performance
status patients with stage IB-1V M0 gastric
adenocarcinoma who had en-bloc resection and
negative surgical margins were randomized
after their operation to either an observation
arm or to adjuvant chemoradiotherapy. This
consisted of 5-FU/ leucovorin followed by
4500cGy radiation accompanied by 5-FU/LV
and followed by a further two cycles of the
same chemotherapy regimen. In considering
the survival outcome of the trial, it should be
noted that 54% of patients included had a less
than D1 dissection (involving incomplete re-
moval of N1 nodes), while 36% had a D1 dis-
section. Only in 10% of patients was the D2
procedure used. Based on data noted above, it
is therefore likely that 60%-70% of patients

had residual cancer in nodes not removed during
surgery. The outcome of the trial was exception-
ally positive. Compared with patients in the
observation-only arm, those treated with chemo-
radiotherapy experienced significantly longer
progression-free survival (median, 30 Vs 19
months; p=0.0001) and significantly longer
overall survival (35 Vs 28 months; p=0.01).
The latter data are based on a median follow-
up of 58.8 months. Furthermore, the improved
survival following chemoradiotherapy in
resected gastric cancer is achieved with accept-
able toxicity [14].

In conclusion, this study failed to show any
prognostic effect of p53 and her-2/neu on sur-
vival rates. However, it could demonstrate the
significantly improved survival rates with ad-
juvant chemoradiation. Thus, we stress on the
importance of adjuvant chemoradiotherapy as
a standard of care management. TMA is a useful
technique for rapid identification of protein
expression profiles using minimal samples from
archived tissues and we recommend the appli-
cation of TMA technique for its economic im-
portance and reliable quick throughput. Also,
almost all of our patients sought treatment in a
relatively late stage, so early detection protocols
for gastric malignancy should be adopted to
establish the diagnosis at an early stage. This
may help in performing further studies to estab-
lish the role of p53 in the pathogenesis of intes-
tinal type adenocarcinoma and to investigate
more accurately the predictive and prognostic
significance of p53 and her-2/neu.
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