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Background: Little is known about characteristics of young patients with gastric
carcinoma (GC) in Egypt. Aim: The purpose of this study was to define the
clinicopathological features and survival of young GC patients in our population.
Patients and Methods: We retrospectively analyzed data of 197 GC patients who
were treated at our institution from 2011 to 2016. The clinicopathological
characteristics and survival were compared between 61 young (≤45 years) and 136
older (>45 years) GC patients. We also studied variables impacting survival of
younger patients. Results: The proportion of females, positive family history, and
poorly differentiated tumors were significantly higher in young patients. Younger
group showed significantly longer interval between symptoms and diagnosis (all P
< 0.05). The mean overall survival (OS) of young patients was lower compared to
older patients (10.7 vs. 18.7 months, respectively; P=0.06). Multivariate analyses
revealed that distant metastasis and CA19-9 were independent factors for
reduced survival in younger patients. Conclusion: We conclude that clinicopathological characteristics of GC are different between young and old patients.
Aggressive tumor biology and a significant diagnostic delay may have contributed
to worse survival in younger patients.
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INTRODUCTION
Gastric carcinoma (GC) represents the fifth
most common and the third most deadly
malignancy worldwide based on data from
GLOBOCAN 2018 [Bray et al., 2018]. Classically,
GC is considered a disease of elderly with the
mean age at diagnosis ranging from 50 to 60
years [Piazuelo and Correa, 2013]. Although
younger people are less affected by GC, it has
been recognized that the incidence rate of GC in
young patients shows an increasing trend over
the past few decades [Kuller, 1999; Anderson et
al., 2010; Al-Refaie et al., 2011]. Studies have
reported the percentage of patients with GC
under 40 years of age ranging from 2% to 16%
[Wang et al., 2014].
The data on whether clinicopathological
features and prognosis of GC in young patients
differ from that in older population have been
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controversial. Some reports have suggested
that young patients have adverse features and
worse prognosis compared with older subjects,
while other studies reported equivalent or even
better prognosis among GC patients of young
age [Santoro et al., 2007; Saito et al., 2012;
Hsieh et al., 2012; Takatsu et al., 2015]. These
conflicting results reflect the fact that clinical
characteristics of younger group were analyzed
on the basis of a heterogeneous population of
patients with respect to races and different
definitions of young age across studies [Kunisaki
et al., 2006; Kong et al., 2012; Isobe et al., 2013].
Another issue is the variation in access to care
between different countries that may have a
significant impact on survival. Because of the
lack of data on the characteristics of young GC
patients in our geographical area, we
performed a retrospective cohort study to
assess the clinicopathological features and
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survival of GC patients aged 45 years old or
younger compared with the more typical GC
population of patients > 45 years old.

included in the multivariate analysis using the
Cox proportional hazard model. P-values of
<0.05 were considered significant.

PATIENTS AND METHODS

RESULTS

This is a retrospective observational study of all
patients diagnosed with GC and treated at
Department of Medical Oncology, Mansoura
University, Egypt from 2011 to 2016. In this
study, the data of one hundred and ninetyseven GC patients were collected and
examined. Of these, 61 patients aged 45 years
old or younger were classified as the young
group and 136 patients aged over 45 years old
were classified as the old group. The reason
behind this grouping was to maintain
consistency with prior studies, including largest
population-based study, that have categorized
younger gastric cancer patients as those below
cut off age of 40 to 50 years [Al-Refaie et al.,
2011; Hsieh et al., 2012; Dai et al., 2017].

In our analysis, the mean ages of the young and
old groups were about 37 and 58 years old,
respectively. There was a significant difference
in the proportion of females between both
groups. In the young group, females
represented 63.9% of patients compared to
only 38.2% in the old group (P < 0.001). For the
young group, the percentage of patients giving
positive family history for cancer was higher
than that in old group (5% vs. 0.7%, P = 0.03).
The proportion of patients testing positive for
hepatitis C virus (HCV) antibodies was
significantly higher in older patients than in
young patients (33.1% vs. 14.8%, P < 0.001).

Clinical and pathological characteristics
including gender, family history, presenting
symptoms, tumor shape, tumor size, tumor
location, histological type, histological grade,
depth of invasion, nodal involvement, extent of
cancer spread, and tumor markers were
compared between both groups. Data on
therapies applied in metastatic cases were also
obtained. Metastatic cases were followed for
response to therapy by CT scans every 3 months
using RECIST 1.1 criteria. Clinicopathological
data and follow-up data were retrieved from
the patients’ electronic records. Survival was
measured in months from date of diagnosis of
GC to date of death. For alive patients, overall
survival was censored on December 31, 2019.
This study was approved by the Ethical
Committee of Mansoura University, Mansoura,
Egypt (IRB code number: MS/17.12.90).
Statistical Analysis
Statistical analysis was done using SPSS
program (SPSS, Inc, Chicago, IL) version 21. Chi
square or Fisher’s exact tests were used to
compare groups. The Kaplan-Meier method was
used to calculate the OS rates. The log-rank test
was used for univariate analysis of the
relationship
between
clinicopathological
variables and survival. Variables that showed
significance in the univariate analysis were
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The main presenting symptom in young patients
was vomiting (49.2%) while older patients
manifested mainly with epigastric pain (43.3%).
Regarding tumor morphology, it was more
common for GC in young patients to present as
stomach wall thickening (44.3%) compared to
gastric mass in older patients (55.9%). The
latent period between symptoms and diagnosis
was significantly higher in young patients
compared to old patients (median: 6 vs. 2
months, P = 0.05). Regarding histological grade,
the percentage of poorly differentiated tumors
in young group was higher than that in old
group (65.6% vs. 39%, P = 0.004). There were no
statistically significant differences in tumor
location, tumor size or pathological type. Other
clinical and demographic data are shown in
Table 1. Although it was not statistically
significant, the rate of curative resection was
numerically higher in younger patients (52.4%
vs. 46.3%). Table 2 illustrates the extent of
cancer spread in both groups at presentation.
For the operated cases, no difference was found
in depth of invasion or lymph node metastasis
between the two groups. Similarly, there was no
difference in the rate of metastatic disease at
presentation or site of metastases between
both groups. However, for younger patients
who were metastatic at presentation, there was
a trend toward multiple sites of metastases
compared with older group (39.4% vs. 29.5%, P
= 0.08).
IJCBR Vol. 5(2): 173-180
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Treatment of metastatic cases according to age
group is summarized in Table 3. The percentage
of patients who did not undergo any active
treatment due to poor performance was
significantly lower in the young group (9.1% vs.
21.1%, P = 0.04). Similarly, more patients in the
young group were fit enough to proceed to third
line therapy in progressive cases (18.2% vs.
5.6%, P = 0.08). No difference was found in the
rate of duplet vs. triplet therapy applied in both
groups. Also, no differences were observed in
the response rate to first line therapy or the rate
of palliative surgery between both groups.
Regarding survival, the mean overall survival
(OS) in young patients was 10.7 months (CI 7.8
– 13.6) which was much lower than that of older
patients (18.7 months, CI 14.5 - 22.8). The
difference showed marginal significance (P =
0.06). One-year survival rates were 28.6% for
the young group vs. 32.4% for the old group.
Three- year survival rates were 8.2% and 20.1%,
respectively. The survival curves of the two
groups are shown in Figure 1. To explore the
variables impacting prognosis in young GC
patients, univariate and multivariate analyses
were performed. Univariate analysis showed
that depth of invasion (T stage), lymph node
involvement (N stage), distant metastases and
CA19-9 level were prognostic factors (Table 4).
Multivariate analysis demonstrated that only
distant metastases and elevated CA19-9 level
were independent negative prognostic factors
of young GC patients.

conducted mainly in Asian countries [Saito et
al., 2012; Hsieh et al., 2012; Wang et al., 2014;
Takatsu et al., 2015], while only few, if any, data
come from Africa and the Middle East. In
addition, data on differing prognosis between
younger and older patient groups have not been
consistent [Santoro et al., 2007; Al-Refaie et al.,
2011; Bautista et al., 2014]. That is why we
decided to look into the characteristics and
prognosis of this group of patients in our
population. In the current study, we noted a
significantly higher female prevalence among
young group compared with older subjects. This
was consistent with several other studies [Wang
et al., 201; Prochorov et al., 2015; Liu et al.,
2016].
Reasons behind such discrepancy are still
unknown however hormonal differences may
be implicated. Another explanation may be the
higher estrogen receptors expression and intracytoplasmic estradiol in young patients with GC
[Wakui et al., 2008]. Moreover, a study
suggested that the higher female prevalence
among young patients may be associated with
recent pregnancies [Kath et al., 2000]. However,
we did not find female gender to be a
prognostic variable in this group of patients.
Nevertheless, the evidence connecting gender
to GC prognosis remains controversial, and
more research is required to confirm whether
gender impacts the prognosis of younger
patients or not.

Figure 1. Kaplan Meier curve for OS in young and old group of patients.
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Table 1. Demographic and clinicopathological characteristics of both groups
Age group

Parameter
Age in years: (Mean ± SD)
Gender: No (%)
Male
Female
Positive Family History: No (%)
Positive for viral markers: No (%)
HCV
HBV
Presenting Symptoms: No (%)
Epigastic pain
Hematemsis and melena
Vomiting
Abdominal enlargement
Anemia & Cachexia
Interval between symptoms and diagnosis
(months): median (range)
Site: No (%)
Pylorus & Antrum
Body
Fundus
Undetermined
Shape: No (%)
Mass
Ulcer
Thickening
Size (cm): median (range)
Pathology: No (%)
Adenocarcinoma
Signet cell carcinoma
Grade: No (%)
Well differentiated
Moderately differentiated
Poorly/undifferentiated
Unknown grade
Tumor markers: median (IQ range)
CA 19-9
CEA
CA 125

P value

Young (N=61)
37.2 ± 6.5

Old (N=136)
58.6 ± 7.9

22 (36.1)
39 (63.9)
3 (5)

84 (61.8)
52 (38.2)
1 (0.7)

0.001*

9 (14.8)
1 (1.6)

45 (33.1)
0 (0)

0.03*

15 (24.6)
9 (14.8)
30 (49.2)
5 (8.2)
2 (3.2)

59 (43.3)
28 (20.6)
39 (28.7)
2 (1.5)
8 (5.9)

6 (1-12)

2 (1-6)

30 (49.1)
20 (32.8)
4 (6.6)
7 (11.5)

70 (51.4)
39 (28.6)
18 (13.4)
9 (6.6)

23 (37.7)
11 (18.0)
27 (44.3)
5 (2-12)

76 (55.9)
21 (15.4)
39 (28.7)
4 (1-9)

34 (55.7)
27 (44.3)

87 (64)
49 (36)

1 (1.6)
10 (16.4)
40 (65.6)
10 (16.4)

10 (7.4)
43 (31.6)
53 (39)
30 (22)

12 (2188)
2 (82)
277 (356)

14 (709)
2 (58)
74 (279)

<0.001*

0.03*

0.003*

0.05*

0.4

0.04*
0.3
0.2

0.004*

0.4
0.5
0.9

*P value is statistically significant

DISCUSSION
Most research investigating the impact of young
age at diagnosis on GC outcome have been Not
surprisingly, a higher prevalence of positive
family history has been observed in our study
among younger patients with GC, a finding that
we see in other reports [Bautista et al., 2014]. A
possible explanation is that in young patients,
the development of GC is more likely a result of
genetic predisposition. That is why clinicians
176

should pay more attention when a positive
family history of cancer exists in a young patient
who presents with suspicious symptoms and
signs.
In our study, we found that the proportion of
young patients who were seropositive for HCV
was significantly lower than older patients
(14.8% vs. 33.1%, P = 0.03). Limited data exist
about the association of HCV with GC. A recent
Taiwanese study concluded that HCV infection,
IJCBR Vol. 5(2): 173-180
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Table 2. Extent of cancer spread for operated and non-operated cases among both groups
Age group

Parameter No (%)
Rate of curative resection:
Depth of invasion:
T1
T2
T3
T4
Nodal involvement:
N0
N1
N2
N3
Metastatic at presentation:
Site of Metastasis:
Abdomen (ovary or peritoneal deposits
or abdominal lymph nodes)
Liver
Multiple sites

Young

Old

32 (52.4)

63 (46.3)

1 (3.1)
13 (40.6)
12 (37.5)
6 (18.8)

2 (3.2)
27 (42.9)
26 (41.2)
8 (12.7)

8 (25)
9 (28.1)
4 (12.5)
11 (34.4)
33 (54.1)

17 (27)
20 (31.7)
16 (25.4)
10 (15.9)
71 (52.2)

17 (51.5)

43 (60.6)

3 (9.1)
13 (39.4)

7 (9.9)
21 (29.5)

P value
0.1
0.3

0.1

0.7
0.08

Table 3. Type of therapy in metastatic cases among both groups
Age group
Young (N=33) Old (N=71)
3 (9.1)
15 (21.1)

Type of therapy No (%)
Best supportive care
First line chemotherapy
Duplet
Triplet

13 (42.4)
16 (48.5)

35 (49.3)
21 (29.6)

Response to first line chemotherapy
Regressive/Stationary
Progressive

18 (54.5)
15 (45.5)

43 (60.6)
28 (39.4)

Multiple lines of chemotherapy:
2 lines
≥ 3 lines
Palliative surgery

21 (63.6)
6 (18.2)
9 (27.3)

43 (60.5)
4 (5.6)
9 (12.7)

P value
0.04*
0.5

0.9

0.08

0.07

*P value is statistically significant
Table 4. Univariate and multivariate survival analysis in young patients
Univariate analysis
(P-value)
0.7
0.4
0.08
0.5
0.6

Multivariate analysis
(P-value)
-

T classification (T3/4)

0.02*

0.7

2.446

0.872-9.992

N classification (N2/3)

<0.001*

0.6

0.865

0.109–4.059

Distant metastasis

<0.001*

0.018*

4.231

1.254-15.872

Serum CEA (elevated)
Serum CA19-9 (elevated)

0.1
0.004*

0.03*

1.983

1.239-3.175

Variable
Gender (female)
HCV (positive)
Tumor site (pylorus)
Tumor size (≥5 cm)
Differentiation (poorly)

HR

95% CI

-

-

*P value is statistically significant
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male sex and old age were risk factors for GC
development and that risk might not be
reversed by interferon-based therapy [Chen et
al., 2019]. However, it is not clear whether such
infection would affect patients' prognosis or
not. Further research is needed in this area.
The most frequent symptoms in our study
population were vomiting in young patients
(49.2%), and epigastric pain in old patients
(43.3%). We also observed that distal tumor
location was the most frequent location among
young group, similar to old group, and in
agreement with findings in other studies [Liu et
al., 2016]. However, with regard to tumor
shape, gastric wall thickening was more
frequent in young patients in contrast to old
group who presented more commonly with
gastric mass (P = 0.04). This could be correlated
with the differing symptomatology between
both groups. However, despite that these
differences were statistically significant, we
believe that clinical manifestations of gastric
cancer are not specific for either young or old
age, and that medical community should raise
the awareness of GC manifestations and
prevalence.
Consistent with previous research, we found
that
younger
patients
had
more
poorly/undifferentiated histological grade
tumors compared with older subjects who
presented more with well/moderately
differentiated tumors [Kong et al., 2012;
Bautista et al., 2014; Dai et al., 2017]. Some
authors
attributed
these
results
to
predominance of H. pylori infection among
young patients compared to older patients and
suggested that infection with H. pylori may play
a role in development of poorly differentiated
tumors in young subjects [Hirahashi et al.,
2007]. Unfortunately, the data on the rate of H.
pylori infection among our patients was not
available. On the other hand, there was no
significant difference in the rate of signet ring
carcinoma between both groups in our study.
Regarding survival of our patients, we found
that mean OS was lower in young patients
compared to older patients (10.7 vs.18.7
months, P = 0.06). Studies have reported
conflicting results regarding survival rates of
younger patients with GC. The poorer survival in
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young patient groups that was reported in some
studies was thought to be secondary to
aggressive tumor behavior reflected by higher
grade and advanced stage at diagnosis [Isobe et
al., 2013; Wang et al., 2014]. However, one
study found that among those who underwent
curative resection, patients ≤40 years had
similar 5-year survival rates compared with
those ＞40 years [Isobe et al., 2013]. Similarly,
other studies found equivalent survival
between young and older groups of GC patients
[Liu et al., 2016]. In contrast, a large populationbased study found that despite a higher
proportion of young patients had higher
histological grades and more advanced stage,
the 5-year survival rates were better in young
patients than in older patients [Al-Refaie et al.,
2011]. This was supported by another recent
study that found that 5-year disease-specific
survival rate in young patients was significantly
higher than that in older group [Dai et al., 2017].
We looked into the interval between symptom
recognition by patients and establishing GC
diagnosis in both groups. Younger patients
showed significantly longer median duration to
diagnosis versus older group (6 vs. 2 months, P
= 0.05). This longer latency before reaching
diagnosis may be in part due to younger
patients not seeking medical advice early
enough as old patients, and in part due to lower
clinical suspicion for malignancy by physicians in
younger patients compared to older patients.
This goes in line with suggestions that a
diagnostic delay in young patients may attribute
to poorer outcome observed in some studies
[Isobe et al., 2013; Wang et al., 2014; Dai et al.,
2017]. This finding together with high rate of
metastatic disease at presentation (54.1%), and
poor response to first line chemotherapy
(45.5% non-responders), are most likely the
reasons why the 3-year survival rate in our
patient population is less than 10% for the
young group. Regarding prognostic variable,
other studies have suggested various factors
that contribute to poorer survival outcomes
[Isobe et al., 2013; Liu et al., 2016; Dai et al.,
2017]. In this study, distant metastasis and
CA19-9 were independent factors in younger
patients for reduced survival by multivariate
analysis. Our study had few limitations. First,
this was a retrospective analysis with relatively
IJCBR Vol. 5(2): 173-180
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small patient numbers; a larger well-designed
randomized trial should be carried to avoid
statistical bias in the future. Second, therapy for
metastatic cases was not standardized in our
patient population due to variability in access to
cancer care in our country (e.g. targeted
therapies).

CONCLUSION
We conclude from our study that the clinical
and pathological characteristics of GC are
different between young and old patients. We
found that survival of young patients was worse
than that of older patients. Multiple age-related
factors may have contributed to this worse
survival, most notably aggressive tumor biology,
and a significant diagnostic delay. Thus, despite
that young patients are generally healthier and
can receive more aggressive treatments
compared to older patients, the prognosis for
this subset of patients remains poor. Our
findings highlight the importance of high clinical
suspicion for GC regardless of age. Also, further
investigations
of
the
genetic,
and
environmental factors behind these age-related
differences are warranted. This will better
define age-specific patterns of gastric cancer
which in turn will help in delivering personalized
care for patients in each age group to improve
survival rates.
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