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Abstract

Stomach cancer is the fifth most common cancer worldwide, and the third leading cause of death from cancer making up 7% of cases and 9% of deaths. The present
study aimed at providing an image of the incidence of gastric carcinoma, with all its epidemiological and pathological characteristics including their trends during
the last decade in a tertiary care hospital in the western region of Saudi Arabia. After obtaining an Institutional Review Board approval to conduct this retrospective
study in King Faisal Specialist Hospital, a tertiary care institution in the western part of Saudi Arabia; the charts of 76 consecutive patients diagnosed with gastric
cancer between January 2002 and 2013, were abstracted. Forty seven patients were included in the study. The charts were reviewed for demographic data, clinical data,
diagnostic tools, endoscopic location of the tumour, size of the tumour, the imaging performed, the pathological features, the treatment given, and the final outcome.
Forty seven patients were included in the study, thirty three (70%) of them were males, and the mean age of all patients was 57.55 + 19.24 years. Forty three of the
patients (91.5%) had intestinal type, thirty two (68.1%) had poorly differentiated cancer. Fourteen out of the 47 had palliative chemotherapy and twenty two patients
out of 47 underwent surgery with curative intent. Two out of the 22 who had surgery received neoadjuvant chemotherapy, while only 7 had adjuvant chemotherapy.
Fifteen out of the 22 who underwent surgery died, seven out of the 22 had a recurrence. Median overall survival for the 47 patients was 7 months, and the overall
survival for the 22 patients who underwent surgery was 24 months. The median overall survival for the 25 patients, who did not undergo surgery was 2 months (Log
rank, p-value=0.0005). Gastric cancer is among the deadliest forms of cancer in Saudi Arabia, with gradual increase in the incidence over the last decade, but its
incidence still considered low in comparison to other countries worldwide. The outcome of our patients was poor, and we believe this is due to late presentation in the
majority of our patients. Surgery is the mainstay of treatment for resectable gastric cancer, while perioperative and adjuvant chemotherapy, as well as chemoradiation,
can improve outcome of resectable gastric cancer with extended lymph node dissection. Further research is required to study the epidemiology and the pathological

features and the mode of presentation of gastric cancer in the Kingdom of Saudi Arabia.

Introduction

Globally stomach cancer is the fifth most common cancer and the
third leading cause of death from cancer making up 7% of cases and 9%
of deaths [1]. The worldwide incidence of gastric cancer has declined
rapidly over the recent few decades [2-6], despite the decline, the
absolute number of new cases per year is increasing, mainly due to aging
in the world population [7]. The incidence of gastric cancer worldwide
in both genders in 2012 according to world health organization (WHO)
is 952,000 cases (631,000 in men, and 320,000 in women) [8]. This
represents a substantive change since the very first estimates in 1975
when stomach cancer was the most common neoplasm [8]. More than
70% of cases (677,000 cases) occur in developing countries, and half the
world total occurs in Eastern Asia (mainly in China) [8].

As the stomach cancer represents the third leading cause of death
worldwide, the highest estimated mortality rates are in Eastern Asia (24
per 100,000 in men, 9.8 per 100,000 in women), the lowest in Northern
America (2.8 and 1.5, respectively) [8]. Although the incidence of distal
stomach cancer has decreased, still the incidence of proximal stomach
cancer cardia and gastroesophageal junction (GEJ) is increasing [9].
More than two-thirds of patients diagnosed with gastric cancer will
have unresectable disease [10], due to the late presentation. Although
the prognosis has improved over the last two decades due to the
advances in surgical technique, and multimodality therapy, surgical
resection remains the mainstay of treatment of resectable gastric cancer
[11].

The high mortality rate reflects the prevalence of advanced disease
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at presentation and relatively aggressive biology. According to data
from the National Cancer Institute Surveillance, Epidemiology, and
End Results (SEER) Program, the five-year survival for patients with
gastric cancer improved only modestly over the last 50 years, from 12
percent in the years 1950 to 1954, to 22 percent during the period 1996
to 2003 [12]. The incidence of gastric cancer in Saudi Arabia in 2012 in
both genders as per the WHO is 3.14 (3.84 in men, and 2.41 in women),
while the mortality is 2.68 in both genders (3.29 in men, and 2.05 in
women) [8]. A total of 291 cases of stomach cancer were diagnosed in
2010 in the Kingdom of Saudi Arabia according to the Saudi Cancer
Registry data which reflects gradual increase in the incidence over
the last decade in both males and females. Stomach cancer ranked
the eleventh among the male and female population. It accounts for
2.9% of all diagnosed cancers, with the highest Age Specific Rate (ASR)
being in Najran region at 5.2/100,000, followed by AlJouf region at
4.7/100,000, Riyadh region at 4.2/100,000, Eastern and Qassim regions
at 3.2/100,000 for each [13].
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Materials and methods
Patients

After obtaining an Institutional Review Board approval to conduct
this retrospective study in King Faisal Specialist Hospital, a tertiary
care institution in the western part of Saudi Arabia; the charts of 76
consecutive patients diagnosed with gastric cancer between January
2002 and 2013, were abstracted. The charts were reviewed for
demographic data, clinical data, diagnostic tools, endoscopic location
of the tumour and its size, the imaging performed, the pathological
features, the treatment given, and the outcome.

Patients were staged according to the criteria of the AJCC 7th
edition. The collected data was entered in Case Review Form (CRF) for
analysis. All patients were referred for multidisciplinary team (MDT)
meeting for discussion and decision making about the best treatment
strategy. The MDT consists of medical and radiation oncology,
radiology, pathology, an upper GI surgeon and other general surgeons.
After the preoperative assessment, the patients were divided into two
groups: those with loco-regional disease who are potentially resectable
(stage I to IIT) and those with systemic disease (stage IV) with local
or distant involvement. Patients with advanced stage IV disease are
usually referred to palliative therapy depending on their symptoms and
performance status as discussed by the MDT.

Statistical analyses

Statistical analyses were performed by using SPSS version 20.
Numerical data were presented as mean +/- standard deviation (SD)
(For normally distributed data); median and range (For not normally
distributed data). Nominal data were expressed by percentages.
Kaplan-Meier curve was performed to describe the survivals and the
comparison between the median estimates was assessed by log-rank
test. P-values <0.05 were considered to be statistically significant.

Results

Out of 76 patients twenty nine cases were excluded due to the fact
that the patients presented to our hospital only for second opinion
and no treatment was given because of advanced disease. The total
number of the patients who were diagnosed with gastric carcinoma and
included in the study was 47 patients. The highest and lowest numbers
of the cases over the years were 8(17%) in 2012, 1(2%) in 2003, 1(2%) in
2005 and 1(2%) in 2006 as shown in (Table 1). Thirty three (70%) were
male patients. The ratio of female to male was 1: 2.3 and the mean age
of all was 57.55 + 19.24 years. The mean age of the male patients was
57.87 + 3.50 and for female patients was 57.25 + 4.42 (t=0.10, df=45,
p-value=0.91). Most of the cases had their tumor in the body 25(53%)
(Table 1). Forty three of the patients (91.5%) had intestinal type and 4
(8.5%) had diftuse type. Thirty two (68.1%) were poorly differentiated
and 15 (31.9%) were moderately differentiated. Signet ring features
were present in 26 (55.3%). The median for carcino-embryonic antigen
(CEA) level for 7 patients at the diagnosis was 4.9 ug/L. While test for
human epidermal growth factor receptor-2 (HER2) expression was
only done in 9 patients and it was negative. Fourteen out of the 47 had
palliative chemotherapy and twenty two patients out of 47 underwent
surgery with curative intent (Figure 1).

Patients underwent surgery

Two out of the 22 patients received neoadjuvant chemotherapy.
While only 7 had adjuvant chemotherapy. Ten out of the 22 had
their tumor in the antrum (Table 1). Those who underwent distal
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Table 1. Patients characteristics.

Characteristics N (%)
Gender
Males 33(70)
Females 14(30)
Incidence of cases over the years
2002 6(13)
2003 1(2)
2004 3(6)
2005 1(2)
2006 1(2)
2007 409)
2008 3(6)
2009 2(4)
2010 7(15)
2011 6(13)
2012 8(17)
2013 5(11)
Tumor site (For all cases #47)
Body
Antrum and pyloric area 25(53)
Fundus and cardia 18(38)
AJCC staging (For all cases #47) 4(9)
Stage IV 28(60)
Stage ITI 10(21)
Stage IT 7(15)
Stage | 2(4)
Tumor site (For surgery group #22)
10(46)
Antrum 8(36)
Body 4(18)
Fundus
AJCC staging (For surgery group #22)
Stage IV 3(14)
Stage 111 10(46)
Stage 11 7(32)
Stage 1 2(9)
TNM Staging (For surgery group #22)
T4 11(50)
T3 4(18)
T2 6(27)
Tl 1(5)
N3 7(32)
N2 4(18)
N1 6(27)
NO 5(23)
Ml 3(14)
MO 19(86)

gastrectomy were eight, while 8 had near total gastrectomy and 6 had
total gastrectomy. Thirteen had D1 lymphadenectomy and 9 had D2
lymphadenectomy. The mean follow up in months was 20.75 + 15.24.
Twenty had intestinal type and only 2 had diffuse type. Twelve patients
were poorly differentiated and 10 were moderately differentiated. The
signet ring feature was present in 9 out of the 22. Eleven had positive
lympho-vascular invasion (LVI), which is found to be higher in T4
patients (n=7), (63.6%). The mean of the positive LN was 6.45 + 6.74
and the mean of the total LN removed was 13.72 + 7.87. The mean of
tumor size was 6.23 * 4.6. Twenty one had negative surgical margins.

Eleven (50%) patients had T4, seven (31.8%) had N3 and three
(13.6%) had M1, all of them were diagnosed intraoperatively, two
of them in the liver, and one in the ovaries (Table 1).Those who had
their tumor at antrum had the highest number of N3 (n=4, 18.2%).On
the other hand, those whose tumor size was 6 or above had more N3
(n=5, 22.7%) than those with a size 6 or below. While those who had
signet ring features had higher N3 (n=4, 18.2%) and those who hadn’t
had signet ring features, had higher N1 (n=4, 18.2%). Those who had
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Figure 2. Kaplan-Meier curve shows the OS of Gastric Cancer Patients.

poorly differentiated tumors had higher T4 (n=8, 36.4%). On the other
hand, those who had poorly differentiated tumors had higher N1 (n=5,
22.7%), and those who had moderately differentiated had higher N3
(n=5, 22.7%).

Overall survivals and relapse free survivals

The Overall Survival (OS) was recorded for all patients (47) in
months. 40 patients died, the median estimate was 7 months (95%CI
3.67-10.32) (Figure 2). Disease-free survival was defined as the time
from the day of surgery until the date of registration of recurrence.
Disease Free Survival (DFS) was recorded for the 22 patients who
underwent surgery (Figure 3). Fifteen out of the 22 who underwent
surgery died. The median estimate was 24 months (95%CI 9.15-38.84).
Seven out of the 22 had a recurrence. The disease free survival did not
reach the median (Figure 3). The OS of the patients, who underwent
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surgery, was lower in those who had no adjuvant treatment, the median
estimates in months for those who had (N of events=3) and those who
had no treatments (N of events=12) were29 vs. 21 (95%CI 0-63.35 vs.
2.02 -39.98) (Log rank, p-value=0.88). While the median estimate of
the DFS for adjuvant therapy group (N of events=1) did not reach
the median, and the median estimates for those who had no adjuvant
therapy (N of events=6) was 24 month (95CI% 6.05-41.94) (Log rank,
p-value=0.55).

Those who had positive lympho-vascular invasion (LVI) (N of
events=9) had lower OS compared to those who were negative (N of
events=6). The overall survival in months for positive and negative
were 15 vs. 24 (95%CI 0-34.66 vs. 99.85, respectively) (Log rank,
p-value=0.1). The DFS estimates for the LVI positive (N of events=3)
and negative (N of events 4) didn’t reach the median. (Log rank,
p-value=0.7).

Those who had poorly differentiated adenocarcinoma (N of
events=6) the OS estimates in months were 29 versus 15 for the
moderately differentiated adenocarcinoma (N of events=9) (95%CI
18.64-39.35 vs. 3.27-26.72, respectively) (Log rank, p-value=0.1).The
DEFS estimates for both groups didn’t reach the median (N of events
for moderately=3 and n of events in poorly=4) (Log rank, p-value=0.3).

The OS in those who had signet ring feature (N of events=7)
was lower than those who did not have (N of events=8). The median
estimate in months for the presence and absence of the signet ring
feature were 15 vs. 29 (95%CI 0-31.43 vs. 0-65.96, respectively) (Log
rank, p-value=0.12). While the median estimate of the DFS (N of
events=3) in months for the presence of the signet ring feature was 24
(95%CI 0-49.87) and for the absence of this feature it didn’t reach the
median. (Log rank, p-value=0.64).

Discussion

The National Cancer Registry of Saudi Arabia [13] revealed
a total of 291 cases of stomach cancer diagnosed in 2010 in the
Kingdom of Saudi Arabia according to the Saudi Cancer Registry
data. This reflects a gradual increase in the incidence over the last
decade in both male and female patients. Stomach cancer is the
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Figure 3. Kaplan-Meier curve shows the DFS for resectable gastric cancer.
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eleventh commonest cancer among the male and female populations.
With 3.9% incidence in males. It affected 165 (56.7%) males
and 126 (43.3%) females with a male to female ratio of 131:100.
The median age at diagnosis was 65 years for males (range 4-94 years),
and 60 years for females (range 23-100 years). It account for 2.9% of all
diagnosed cancers in Saudi Arabia. The overall ASR was 2.7/100,000.
ASR was 3.1/100,000 for males and 2.3/100,000 for females. The five
regions with the highest ASR were Najran region at 5.2/100,000,
AlJouf region at 4.7/100,000, Riyadh region at 4.2/100,000, Eastern and
Qassim regions at 3.2/100,000 for each [13].

In comparison of ASR for stomach cancer among Saudis with ASR
in selected countries, it was one of the lowest. It was 2.3 for females
and 3.1 for males while in Korea for example it was 26.7 for females
and 64.2 for males, in the UK was 5.1 for females and 12.5 for males,
and in USA was 4.6 for females and 9.2 for males [13]. 29.9% of all
patients presented with distant metastasis, while only 16.5% presented
with localized disease, and 30.6% had regional disease [13]. There was a
steady increase in the number of new cases diagnosed per year in Saudi
Arabia since 1994. It was 130 new cases in males and 67 in females in
1994, and has increased to 165 in males and 126 in females in 2010 [13].

In the United States in 2015, the estimated number of new cases
and deaths from gastric cancer were 24,590 and 10,720 respectively.
The 5-year survival rate is only 29.3% in the years between 2005-2011
[12]. While it varies from 10% to 55% worldwide [14]. 26.0% are
diagnosed at a local stage. The 5-year survival for localized stomach
cancer is 65.4% and (35%) are diagnosed with distant metastasis [12].

Although gastric cancer is not one of the commonest cancers in
Saudi Arabia, in our institution being a tertiary care hospital we get
more referrals of gastric cancer cases more than other hospitals in
the western region of Saudi Arabia. The total number of new cases is
increasing gradually over the years as shown in Table 1.

We believe that the relatively high mortality in our center can be
attributed to the patients’ late presentation in addition to the high lethal
nature of the disease. The result of these factors must have resulted in
a 7 months total median Overall Survival (OS) for all our patients (47).
Forty patients of the 47 died, this high mortality is also due the late
presentation since 60% of the (47) patients were stage four, while only
4% were stage 1.

Features of gastric cancer among our patients are comparable
to those reported from high risk areas worldwide [14]. While the
mean age of all patients at our institution was 57.55 + 19.24 years,
males (70%) are more frequently affected than females. Intestinal
type adenocarcinoma (91.5%) is more common than diffuse type,
(68.1%) of which were poorly differentiated. For those who had poorly
differentiated adenocarcinoma, the OS estimated in months was 29
versus 15 for the moderately differentiated adenocarcinoma. In the
United States, the median age at diagnosis was 69 years, males were
more commonly affected than females [12].

Lauren [15] has classified the gastric cancer into two types, the
intestinal and diffuse types, which are two different biological types
with different epidemiology, etiology, pathogenesis, and behavior. In
the last few decades there has been a worldwide decline in the incidence
of the intestinal type, while the decline in the diffuse type has been more
gradual, which accounts approximately for 30% of the gastric cancer in
some of the reported series [16].

A study by Adachi et al. [17], considered the histological type of
gastric cancer (well differentiated and poorly differentiated) as one of
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the independent prognostic factors, withoverall 5-year survival rate
for patients with well differentiated gastric cancer being higher than
that for patients with poorly differentiated gastric cancer (76% vs.
67%; P=0.058). There are four major histological patterns of gastric
cancer recognized by the WHO classification of the year 2010: tubular,
papillary, mucinous and poorly cohesive (including signet ring cell
carcinoma), plus uncommon histologic variants [18]. Signet ring
cell carcinoma and other poorly cohesive carcinomas tend to have
lymphovascular invasion and lymph node metastasis if it occurs at the
antro-pyloric region with serosal involvement [19].

In our study those who had signet ring features had higher N3
incidence (n=4, 18.2%) and those who didn’t have higher N1 incidence
(n=4, 18.2%). The prognosis of signet-ring cell adenocarcinoma
is still debatable, in our study the OS in months for those who had
signet ring feature (15) was lower than those who had not (29). Signet
ring histology used to be considered as an independent predictor of
worse prognosis in some of reported literature [20,21]. While some
studies suggest that signet ring histology is associated with a more
advanced stage of the disease at presentation, and doesn’t portend a
worse prognosis after adjustment of the stage [22-24].Surgery remains
the mainstay of therapy for gastric cancer, with lymph node status
being the most important prognostic factor [25]. While perioperative
and adjuvant chemotherapy, as well as chemoradiation, can improve
the outcome of resectable gastric cancer with extended lymph node
dissection, neoadjuvant chemotherapy for gastric cancer aims for
down-staging the disease and increases the chances of curative
resection. Currently most guidelines recommend chemotherapy alone
without radiotherapy (either as adjuvant treatment or combined
preoperative and postoperative administration as in the multinational
MAGIC trial [26]. In comparing the addition of chemotherapy or
chemo-radiotherapy to surgery alone there was a survival benefit not
obtained with adjuvant radiotherapy alone [27-30].

Currently centers in the United States have adopted the use of
chemo-radiotherapy after resection as it showed survival benefit in the
study done by a large American Intergroup trial (INT0116). Despite
concerns that inadequate surgical staging (particularly the extent of
lymphadenectomy) may have led to an overestimation of benefit [31].

As per the National Comprehensive Cancer Network (NCCN)
guidelines for the treatment of stage IB to IIIC gastric cancer [32]
in potentially resectable tumors, preoperative chemotherapy or
chemoradiotherapy followed by surgery is appropriate, while patients
who underwent D2 lymphadenectomy will receive postoperative
chemoradiation or chemotherapy patients with unresectable tumors,
treatment with fluoropyrimidine- or taxane-based chemoradiotherapy
or chemotherapy is acceptable.

On the other hand The European Society for Medical Oncology/
European Society of Surgical Oncology/ European Society for
Therapeutic Radiology and Oncology (ESMO-ESSO-ESTRO)
recommendations for treatment of gastric cancer [33]: In general,the
preferred treatment for operable gastric cancers beyond stage TINO is
surgery with both preoperative and postoperative chemotherapy, and it
is similar to NCCN guidelines for patients withstage IB disease or higher
who do not receive preoperative chemotherapy. The treatment options
include either chemoradiotherapy or chemotherapy in the adjuvant
setting for medically fit patients, D2 lymph node dissection should be
standard approach. While For inoperable or metastatic gastric cancer,
treatment is with palliative chemotherapy, or best supportive care if the
patient is unfit for treatment.
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HER2 gene and the role of monoclonal antibodies in the treatment
of gastric cancer is still an area which need further research and
assessment. In a reported Japanese series, HER2 overexpression in
gastric cancer was 12% [34], while in other recent studies it is 22.1% [35-
37]. Human epithelial growth factor receptor 2 (HER2), is a member
of the human epidermal growth factor receptor (EGFR) family with
immunohistochemical stain. In a phase III international clinical trial
called ToGA, it showed that combined chemotherapy (capocitabine or
5-fluorouracil and cisplatin), with humanized monoclonal antibody
against HER2, Trastuzumab (Herceptin), could effectively prolong
overall survival and progression-free survival, in HER2 positive
advanced gastric carcinoma [36] and The European Society for Medical
Oncology/ European Society of Surgical Oncology/ European Society
for Therapeutic Radiology and Oncology (ESMO-ESSO-ESTRO) [33]
recommended this treatment line too in patient with HER2 positive.

Our results showed that 15 out of the 22 patients who underwent
surgery died. The survival median estimate was 24 months (95%CI
9.15-38.84). Seven out of the 22 patients had recurrence. The OS of
our patients, who underwent surgery, was lower in those who didn’t
have adjuvant treatment with the survival median estimates in months
for those who had treatment and those who didn’t was 29 vs. 21. In
comparison to western countries more than half of radically resected
gastric cancer patients relapse, either locally or with distant metastases
(38].

The extent of lymphadenectomy in the treatment of gastric
cancer is still widely controversial, but there is a general agreement
that at least a D1 lymphadenectomy (namely lymph node stations
from 1 to 7 according to the Japanese Gastric Cancer Association
(JGCA) classification should be performed [39]. While the results of
two European randomized trials carried out in the 1990s showed no
survival benefit for D2 over D1 lymphadenectomy [40,41], and this
was confirmed again with a recent meta-analysis which showed no
significant differences in overall survival between D1 and D2, except in
the group of patients who had D2 lymphadenectomy with splenectomy
and/or pancreatectomy showed longer overall survival and a significant
better disease-free survival rate [42]. Other eastern centers recommend
D2 lymphadenectomy as part of the curative surgery as it significantly
improves long-term results and overall survival rates [43]. In our study,
13 patients had D1 lymphadenectomy and 9 had D2 lymphadenectomy.
The mean of the positive LN was 6.45 * 6.74 and the mean of the total
LN removed was 13.72 + 7.87, and (31.8%) had N3 staging.

Conclusion

Gastric cancer is among the deadliest forms of cancer in Saudi
Arabia, surgery is the mainstay of curative treatment for resectable
gastric cancer. More studies are required to look into the epidemiology
and the pathology of gastric cancer in Saudi Arabia. As the prognosis
of the disease remains poor in spite of all the advances achieved, even
in those who had their resections done with a curative intent, this could
be attributed to the high rates of recurrence, involved lymph nodes and
systemic involvement. These together reveals the necessity for better and
more effective adjuvant or neoadjuvant treatment. Therefore, in view
of these facts, new perioperative, neoadjuvant, adjuvant and palliative
chemotherapy strategies will be paramount for the treatment of these
patients. Our study has described the general pattern of gastric cancer
in a tertiary care hospital in the western region of Saudi Arabia with
some of the features comparable to those seen in high risk populations
worldwide. But there are still some differences that need to be further
investigated considering the various geographical and demographical
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features of different provinces of the Kingdom of Saudi Arabia.
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