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Abstract 

Background: As per many populations based cancer registries 
in Egypt, gastric cancer (GC) is the 12th most common cancer 
in both sexes. It represents 1.6% of all malignancies and 2.2% 
of the total Egyptian cancer mortality and despite the 
developments in diagnostic and therapeutic modalities, the 
prognosis for gastric cancer patients remains poor. 
Aim of the study: To evaluate retrospectively the impact of 
clinical, pathological characteristics and the different treatment 
modalities on survival rates of the Egyptian patients with 
gastric cancer referred to Kasr Al Ainy Center of Clinical 
oncology (NEMROCK), Cairo University Hospitals 
Materials and Methods: 92 Egyptian patients with gastric 
cancer were treated at NEMROCK from January 2003 to 
December 2013. The clinical, histological parameters and 
treatment-related factors were analyzed and correlated with 
survival rates. 
Results: Our series included 92 patients with male to female 
ratio of 1:1.3 at the median age of 49 years with 86% of the 
patients presented with advanced stage. The 5 year disease-free 
and overall survival rates were 17% and 5% respectively. On 
multivariate analysis, only negative lymph node metastasis (P= 
0.01), early T-Stages (P=0. 02), early stage of the disease (P=0. 
001) as well as the response to palliative therapy (P< 0.001) 
were proved to be independently significant prognostic factors 
for prolonged survival. 
Conclusion: Our study confirmed the significance of tumor 
depth invasion, stage of the disease, lymph node metastasis, 
curative total gastrectomy and adjuvant treatment 
administration on Egyptian patients’ overall survival. 
 

 

Introduction: 

Rates of cancer stomach have been reported to decline in 
developed countries due to improved nutrition, food 
preservation, better prevention, earlier diagnosis and better 
treatment modalities. But we have to note that it is still ranking 
the 4th most common cause of cancer death and the second 
leading cause of cancer-related death worldwide [1,2]. 
Nevertheless, the incidence of GC in Egypt has a different 
scenario as it is the 12th most common cancer in both sexes 
representing 1.6% of the total cancers with an estimated 1271 
new patients in 2015(3). The incidence varies among the 
different regions of Egypt with the highest incidence being 
reported in Upper Egypt (2.48%) versus 0.98% in Lower 
Egypt. GC is the 12th leading cause of cancer death 
representing 2.2% of the total cancer mortality in Egypt. As 
reported in several Egyptian populations- based cancer 
registries, the median age of GC patients is 56 years [4] while 
the incidence rises with age so that 55% of cases occur 
between 50 and 70 years of age [5].  
 
Because GC is a health and social burden, it has been the 
spotlight of researchers in order to identify significant 
prognostic factors for cancer-related survival and mortality. 
Moreover, the anatomic location of the disease was changing 
to 4 - 5% rise in incidents of proximal or cardiac cancers per 
year in Europe, on the other hand, the incidence of distal 
gastric carcinoma have continued to decrease with higher 
prevalence in Asia [6, 7]. Complete resection (R0) of the tumor 
can only be achieved with curative intent, however, the extent 
of lymph node dissection is controversial (D1-D2 dissection) 
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[8, 9]. The major problem of gastric cancer is the local 
recurrence, which is observed in 50% of patients after surgery 
while spotted in 52% -68% of autopsy series. Individual trials 
failed to show any survival benefit in relation to adjuvant 
therapy however, large meta-analysis demonstrated a significant 
survival benefit in patients receiving postresection adjuvant 
chemotherapy [10]. Hence, evolved the rationale of the present 
study to investigate the prognostic value of several clinical-
pathological features in relation to the 10- year survival rate of 
Egyptian patients who were treated for adenocarcinoma of the 
stomach in NEMROCK. 

Materials and Methods 

The demographic, clinical, and histopathological data were 
reviewed at medical records of gastric carcinoma patients 
registered at Al Kasr Al Ainy Center of Radiation Oncology 
and Nuclear Medicine (NEMROCK), from January 2003 to 
December 2013. The patient’s performance status was 
evaluated according to the ECOG (Eastern Cooperative 
Oncology Group) scoring system at the time of their 
presentation. The disease stage was determined according to 
the 2002 UICC/AJCC TNM classification. Patients with 
insufficient data were excluded. Overall-survival (OS) was 
defined as the time from diagnosis till death. Disease-free 
survival (DFS) was defined as the time from curative surgery 
till recurrence or death. Progression-free survival (PFS) was 
defined as the time from the start of treatment (chemotherapy 
and/or radiotherapy) till progression of the disease or death.  

Statistical analysis 

The data were processed using SPSS 21 software package. The 
Chi-Square test, the Mann-Whitney U test and Kaplan-Meier 
analysis by the log-rank test were used for analyses. 
Multivariate analysis (Cox regression analysis) was used to 
assess the independent factors that have an effect on survival. 
P values ≤0.05 were considered as statistically significant 
throughout the study. 

Results 

In This retrospective study, we reviewed the medical files of 
283 patients diagnosed with primary gastric adenocarcinoma 
treated at (NEMROCK), between January 2003 through 
December 2013. Only 92 patients with complete clinical 
records and follow- up data were included in this study. 
 
The demographic data 
Of the 92 patients, 43 (46.7%) were male and 49 (53.3%) were 
female, with a ratio of 1:1.3. The median age at diagnosis was 
49 years (range 21–74 years). Most of our patients resided in an 
urban area (66.3%). All demographic data are shown in the 
table (1). 
 
Clinical data 
Abdominal pain and dyspepsia (82.6%) were the most 
common presenting symptoms in our series followed by 
vomiting (54.3%) and weight loss of 27.2%, meanwhile, gastric 

outlet obstruction was recorded only in 3.2%. At presentation, 
17(18.5%) patients were reported as ECOG 4 performance 
status, 65% of patients had a hemoglobin level above 10 g/dL. 
Baseline serum tumor markers (CEA or CA19-9) were done in 
38 patients (41.3%) with postoperative high-level CEA and 
CA19-9 observed in 15 (44.1%) and 18 (47.3%) patients, 
respectively. 
 
Histopathological data 
All the cases were reported adenocarcinoma, 41.3% of them 
were the signet ring subtype. The majority of patients had 
grade 3 tumors (58.9%), 51.1% of patients had tumors located 
in the lower third of the stomach while 39.1% had tumors in 
the middle third,78% of the patients presented grossly with 
mass or ulcerative mass tumor while 14 patients (15.2%) had 
linitis plastica. According to the 6th edition of the AJCC/
UICC TNM Classification of Malignant Tumors for gastric 
cancer, 52.1% of the tumors were T3, early stage of the disease 
was diagnosed in 13 patients, whereas 85.9% patients had an 
advanced stage. The tumor’s descriptive data are illustrated in 
table (2). Fifty-five patients (59.7%) presented with metastasis, 
the most common sites of metastasis were abdominal or pelvic 
lymph nodes (13%) followed by peritoneum and liver (9.8% 
and 8.7%, respectively). Multiple sites of metastasis were 
observed in 20.7% of patients and one patient (1.1%) had brain 
parenchyma metastasis. 

Table 1. Patient Demographics Characteristics  

(N=92 Patients) 

Items Number of patients % 

Residence     

Urban 61 66.3% 

Rural 31 33.7% 

Smoking history     

Positive 22 23.9% 

Negative 70 76.1% 

Family history     

Positive 5 5.4% 

Negative 87 94.6% 

Diabetes     

YES 17 18.5% 

NO 75 81.5% 

Hypertension     

YES 11 12% 

NO 81 88% 
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Treatment modalities 

Twenty- eight patients (30.4%) with advanced stage underwent 
the only biopsy while 28 patients underwent palliative surgery 
to relief symptoms Table (3). Surgery with curative intent was 
performed in 36 patients (41.3%). Subtotal gastrectomy was 

the commonest procedure (35.8%) and R0 resection could be 
achieved in the majority of cases (86.1%). Standard (DI) lymph 
node dissection was performed in 46 out of 52patients (88.4%) 
of the patients who underwent a gastrectomy. Ten out of 52 
(19.2%) patients had histopathologically node-negative disease. 
The median count of metastatic and examined the lymph 
nodes (LN) in the surgical specimen were 5 (range; 3-23 lymph 
nodes) and 10 (range; 4-30 LN) lymph nodes respectively.  
 
Adjuvant postoperative radiotherapy was administered to 30 
(32.6%) patients; only 26 (28.3%) patients received 
concomitant radio-chemotherapy (CCRT) with 5 FU. All of 
them completed the whole course of adjuvant treatment. 
Thirty- three patients (35.9%) received postoperative adjuvant 
systemic chemotherapy, only 3 of them got neoadjuvant 
therapy before gastrectomy. A mean of 4 chemotherapy cycles 
was administered (range 2-6 cycles), 51.5% (17/33) of patients 
received the full treatment of 6 cycles, and 4 patients (12.1%) 
received 5cycles, while 12 patients (36.4%) received 4 cycles or 
less. Reasons for withdrawal were intolerance of toxicity in 9 
patients (27.2%) and 7 patients (21.2%) refusal to pursue 
treatment as planned. 5FU- based regimen was commonly used 
among 22 (66.7%) patients while ECF was used only in 11 
(33.3%) of patients.  
 
Palliative chemotherapy was administered to 59 (64.1%) 
patients including 5 (8.4%) patients who relapsed after adjuvant 
treatment. Doublet chemotherapy (incorporating a platinum 
agent and 5 FU) was the most commonly used first-line 
regimen therapy, other options included triplet (ECF regimen) 

Table 2. Patients and Tumor Characteristics (N=92) 

Character   

  
Gender  

  
 

  
 

Male  46.7% 

  53.3% 

Male to Female ratio  

Age groups     

Below 40 years  27.2% 

40-60 years  55.4% 

Above 60 years  17.4% 

Tumor site     

Antrum /pylorus  51.1% 

GEJ/cardia/fundus  39.1% 

  32.6% 

Tumor stage   

  10.9% 

  52.1% 

   

Nodal stage   

  10.9% 

N   39.1% 

N   44.6% 

N    

Stage     

   

   

  26.1% 

  59.8% 

Tumor grade     

   

  34.8% 

  59.8% 

Performance status (PS)     

  22.8% 

  27.2% 

  31.5% 

  18.5% 

Table 3. Treatment Modalities (N=92 patients) 

Surgery No. % 

Curative 36 39.1% 

Subtotal gastrectomy 20 21.7% 

Total gastrectomy 16 17.4% 

Palliative 28 30.4% 

Bypass surgery 12 13% 

Subtotal gastrectomy 13 14.1% 

Total gastrectomy 3 3.3% 

Chemotherapy 

Neoadjuvant 3 3.3% 

Adjuvant 30 32.6% 

Palliative 59 64.1% 

Radiotherapy 

Adjuvant 30 32.6% 

Radiotherapy alone 4 4.3% 

CRT 26 28.3% 

Palliative 13 14.1% 
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and single-agent 5 FU in (55.9%, 37.2% and 6.7% of patients 
respectively, P=0.001). The median number of cycles received 
was 3 (range 1-9).  
 
The patient characteristics were well balanced among the 
whole group of patients in terms of gender (P=0.12), age 
(P=0.95) and comorbidity (P=0.3) in choosing the type of 
chemotherapy regimen. As expected, monotherapy (less 
aggressive approach) was preferably received by patients with 
ECOG performance status 4 (P=0.06). Only 32.2% of the 
patients (19/59) were treated with second-line chemotherapy 
therapy. Disease progression occurred in 24% of our patients 
vs 6.5% who remained with stable the disease (P=0.05). 

Influence of prognostic factors on patients’ survival 

Influence on Disease-Free Survival (DFS) 
At the median follow-up of 10 months (range 3-62 m), 17.3% 
of patients (16/92) were still alive. For the 36 patients who 
underwent curative surgery, the disease-free survival (DFS) rate 
was 87%, 45% and 17% at 1, 3 and 5 years respectively with 
median DFS of 36 months (95% Cl, 29.08- 42.91) as illustrated 
in figure (1). The median time for detection of recurrence was 
21 months (range 5-50 m). Isolated local recurrence was 
detected in 3 (3.3%) patients: 2 patients (2.2%) had a 
recurrence in the anastomosis of subtotal gastrectomy in spite 
of postoperative adjuvant radiotherapy due to close surgical 
margins whereas one patient recurred in the celiac lymph 
nodes.  
 
Distant metastasis was recorded in 15/36 patients (41.6%): 
Liver metastasis in 5 patients, 3 in the peritoneum, 4 in the 
bone, one patient in the supraclavicular lymph node, and 
pulmonary metastasis in 2 patients. 
 
Univariate analysis was performed to evaluate the relationship 
between clinical-pathological features and patients survival. We 
reported a statistically significant median DFS in patients with 
early T stage (50 vs 32 m) P=0.01, negative lymph node 
metastasis (50 vs 36 m) P=0.05, and marginal significance of 
adjuvant chemotherapy (48 vs 24 m) P= 0.06. However, 
multivariate Cox proportional hazards analysis could not detect 
any variable as predictors of poor DFS. 
 
Influence on Overall Survival (OS) 
The median OS of our series (92 patients) was 12 months 
(range 3-60) with survival rates of 17. 5% and 5% at 3 and 5-
years respectively (Fig 2). The median OS was significantly 
better (P=0.001) in non-metastatic patients compared to those 
who developed a disseminated disease (28 vs 8 months,). 
Moreover, Univariate analysis documented significant 
prognostic factors: early T stage (P=0.004), depth of tumor 
infiltration (P=0.01), negative lymph node metastasis (P=0.03), 
curative total gastrectomy (P=0.03), good performance status 
(P=0.001), age above 40 (P=0.02) and adjuvant radiotherapy 
(P=0.005) or chemotherapy (p=0.02) post curative surgery. 
Nevertheless using multivariate analysis, negative lymph node 

metastasis (P= 0.01), early T-Stages (P=0.02) and early stage of 
the disease (P=0.001) were the only independently significant 
prognostic factors for prolonged survival. 
 
Influence on Progression-Free Survival (PFS) 
Among patients who received palliative treatment, the median 
OS and PFS were 8 months (range 3-25 m) and 6 months 
(range; 0-16 months) respectively, Fig (3). Univariate analysis, 
documented that responders to palliative therapy had a longer 
median OS than none responding patients (12 vs 6 m, 
P=0.01).Furthermore, multivariate analysis confirmed that the 
response to the palliative therapy was the significant 
independent prognostic factor for long-term survival in our 
series, P< 0.001, HR.80 (CI: 0.45-0.79). 

Fig. 1. Disease free survival  
(N=36 patients who underwent curative gastrectomy) 

Time (Months) 

Fig. 2. Overall survival  
(N=36 patients who underwent curative gastrectomy) 
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Discussion 

Gastric carcinoma (GC) is the 4th most common cancer 
worldwide and peak age is 60–80 years, with the male to female 
ratio of 2:1 and characteristic high mortality rates. In Egypt, 
Incidence rates were low and vary from 3.3 in men to 2.0 in 
women meanwhile is high in far east (65.9 in men and 25.9 in 
women in Korea) [11]. Although the incidence has fallen 
steadily in developed countries over the past 50 years, 
outcomes in Western countries remain poor due to the 
advanced stage of the disease at presentation. In Europe, the 
overall 5-year survival of GC is 25%, versus 70% in Japan [12]. 
In Egypt is ranking the 12th most common cancer in both 
sexes representing 1.6% of the total cancers with an estimated 
1271 newly diagnosed patients in 2015. The incidence varies 
within different geographic areas in Egypt: highest was 
reported in southern Upper Egypt (2.48%) and lowest in 
northern governorates (0.98%). It is the 12th leading cause of 
cancer death representing 2.2% of the total cancer mortality as 
reported in many Egyptian population-based cancer registries 
[3]. The median age of GC in the Egyptians is 56 years [4]. The 
incidence rises with age and 55% of cases occur between 50 
and 70 years of age [5]. Healthy diet in addition to reduced 
incidence of chronic Helicobacter pylori infection induced a 
steady fall in incidence and mortality rates of GC in the 
developed countries over the past 50 years [12]. The Egyptian 
food is rich in green leafy vegetables, citrus fruits and beans 
which were proved to inhibit the formation of potent chemical 
carcinogens (nitrosamine) [13]. Our review at (NEMROCK), 
was consistent with the published studies in some aspects, we 
observed a steady rise in the incidence of GC patients from 0.1 
to 1.6 per year during the period between 2003 and 2013. By 
gender, the incidence of GC is nearly equal distributed between 
male and female (with a ratio of 1:1.3). The median age (49 
years) recorded among our patients at presentation was 

younger than western studies while patients above 60 years 
represented a small percent (17.3%).  
 
The anatomic location of gastric cancer is changing. A 4–5% 
increase in the incidence of proximal or cardiac cancers per 
year in Europe has been noted, distal gastric cancers, on the 
other hand, have continued to decrease in incidence and are 
seen most commonly in Asia [6,7]. This increase is thought to 
reflect a rise in the gastro-esophageal reflux disease associated 
with the obesity epidemic [14]. In our series, we observed that 
the distal stomach is the most frequent site of GC 51 % vs. 
39% in the proximal portion, this is in contrast to two 
published Egyptian series which reported that the proximal 
region was the predominant site of GC (63.3% and 41% 
respectively) [13,15].  
 
The most frequent sites of metastasis were abdominal or pelvic 
lymph nodes (13%) followed by peritoneum (9.8%), then liver 
(8.7%). The higher percent of regional disease in our study may 
reflect late diagnosis due to non-specific symptoms, advanced 
stage of the disease and aggressiveness of the disease among 
our patients. Surgery is the only means of cure for patients with 
GC and is the treatment of choice for early-stage disease [12]. 
In spite of the high percentage of patients who presented with 
a metastatic or inoperable disease, yet surgery whether (total or 
partial) gastrectomy was the most common approached in 
56.5% of our patients. It is worth noting that curative surgery 
was achieved only in 39.1% of patients compared to 55% in 
the West [12]. 
 
Several reports have demonstrated that the significant 
prognostic factors are the stage of the disease, lymph node 
status, and the depth of penetration into the gastric wall. 
Overall survival of the patients with no lymph node metastasis 
is about 40-80% [16-19]. In the present study, which reflects 
the Egyptian scenario, the majority of our patients diagnosed 
with advanced gastric cancer and hence we reported low 3 and 
5-year OS in patients with positive lymph nodes (13% and 0%, 
respectively) which are less than that quoted in the literature. It 
was one of the significant independent prognostic factors, by 
multivariate analysis in our analysis (P=0. 01). Five-year 
survival rate after curative surgical resection ranges from 50% 
to 70% in patients with stage II disease and from 29% to 42% 
in patients with stage III disease [20, 21]. In our analysis, we 
also documented the influence of tumor depth penetration and 
stage of the disease as independently significant prognostic 
factors for prolonged survival in the multivariate analysis. The 
prognostic value of age in gastric cancer patients remains 
controversial. Some researchers thought that it was not an 
independent prognostic factor, whereas others thought that 
younger patients have worse prognoses than elderly due to the 
worse biological behaviors of tumors and histological type [22]. 
Our results confirmed that younger age was a significant 
prognostic factor with poor OS in univariate analysis (p=0.02). 
Adjuvant chemotherapy has been shown to improve the 
survival in gastric cancer in general and has become a standard 

Fig. 3. Progression free survival  (N=92) 
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option in Asia [10, 23-28]. However, other authors reported a 
minimal positive effect of adjuvant chemotherapy for gastric 
cancer patients [29-31]. A meta-analysis of adjuvant 
chemotherapy trials suggested that such treatment is beneficial, 
although the size of the effect is small and the optimal agents 
are unclear. The GASTRIC meta-analysis was an individual 
patient-level analysis of 17 trials recruiting 3838 patients. At a 
median follow-up of 7 years, adjuvant chemotherapy 
significantly increased OS from 49.6% to 55.3% [HR = 0.82 
(0.76-0.90); P < 0.001] with was significantly associated with 
increased DFS [10]. 
 
Right now, evidence supporting the adjuvant chemotherapy are 
lacking focus on which subgroup of patients, stage, and clinical 
status could benefit more from the treatment. Three 
randomized clinical trials are undergoing to evaluate different 
drug regimens of adjuvant therapy only in patients with stage 
Ⅲ disease [32].Based on the results of MacDonald and 
colleagues study published in 2001[33] and its follow-up study 
published in 2012, The HR for OS after CRT compared with 
surgery alone was 1.32 (P = 0.004) and 1.51 for recurrence- 
free survival (P < 0.001) [34].  
 
Adjuvant CRT is currently the standard treatment adopted in 
NEMROCK for surgically treated gastric cancer patients. In 
the present study, we documented a marginal significance 
impact on DFS with adjuvant chemotherapy (48 vs 24 months) 
P= 0. 06. While adjuvant treatment whether radiotherapy (P=0. 
005) or chemotherapy (P=0. 02) had a significant impact on 
OS in univariate analysis for our patients. However, we did not 
observe the continuous influence of adjuvant treatment on 
patient survival in multivariate analysis, may be due to the small 
number of patients in our series. 
 
For the advanced stage, it will be difficult to achieve further 
improvement beyond current therapeutic outcomes with 
existing anticancer drugs. Meanwhile, there are high 
expectations for targeted therapy as trastuzumab in The ToGA 
study [35], bevacizumab in The AVAGAST trial[36], 
ramucirumab in The REGARD study[37] as well as the phase 
III RAINBOW trial [38].  

Conclusion 

The management of gastric cancer has been rapidly evolving 
over the past decade. Clinical data demonstrated that earlier 
diagnosis, the better understanding of the biology and 
multidisciplinary approach are required to achieve maximum 
clinical curative benefit in resected patients. There are many 
ongoing clinical trials attempting to make breakthroughs, 
including targeted therapy. 
 
In spite of the present study limitations being retrospective 
with a small number of patients, yet our data are in 
concordance with the literature that defined the current 
numerous prognostic factors for gastric cancer.  
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