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The effect of demographic features on survival in patients with gastric cancer
Mide kanserli hastalarin demografik 6zelliklerinin sag kalima etkisi

Andag Karadeniz Mehmet Bilici Melih Simsek
Hinis State Hospital, Erzurum, Turkiye

ABSTRACT

Aim: This study aimed to investigate the relationship between some demographic and clinical factors
and survival in patients with gastric cancer.

Materials and Methods: We retrospectively evaluated the records of 252 gastric cancer patients
followed up in the medical oncology department between 01.01.2016 and 10.01.2020. Gastric
lymphoma, gastrointestinal stromal tumor, and neuroendocrine tumor were excluded. Factors
evaluated in the study included age, sex, urban/non-urban residence, admitting complaints, smoking
history, Eastern Cooperative Oncology Group (ECOG) score, stage at diagnosis, histological subtype,
surgical history, tumor location, grade, diameter and macroscopic view of tumor, metastatic lymph
node ratio, chemotherapy regimens, febrile neutropenia, post-chemotherapy radiological reports,
chemoradiotherapy (CRT) history and survival after diagnosis.

Results: Mean overall survival (OS) time was significantly shorter in patients with weight loss
(p<0.001), high ECOG score (p<0.001), radiological progression (p<0.001), advanced cancer stage
(p<0.001) and tumor grade (p=0.024). Mean OS was longer in patients who received chemotherapy
compared to those who did not at stage 4 (p<0.001). Mean OS was significantly longer in patients who
underwent gastrectomy and received adjuvant CRT compared to those who did not (p<0.001). Mean
OS was shorter in patients with a metastatic lymph node ratio over 30% (p<0.001) and those with
tumor diameter larger than 3 cm (p=0.02).

Conclusion: In this study, survival time was associated with advanced stage, ECOG score, weight
loss, radiological progression, high tumor grade, history of gastrectomy and adjuvant CRT, metastatic
lymph node ratio >30%, tumor diameter >3 cm and presence of palliative chemotherapy in terminal
patients.
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0z
Amag: Bu calismada, mide kanserine ybnelik ¢cok sayida demografik 6zellik ve klinik faktériin
sagkalima etkisini arastirmayi hedefledik.

Gereg¢ ve Yoéntem: 01.01.2016-70.01.2020 tarihleri arasinda takip edilen, mide kanseri tanili 252
hastanin kayitlari retrospektif olarak degerlendirildi. Mide lenfomasi, gastrointestinal stromal timér ve
néroendokrin timér tanill hastalar ¢alismaya alinmadi. Tanidaki yas, tani tarihi, cinsiyet, kirsalda ya
da sehirde ikamet Ozellikleri, tani sonrasi yasam stireleri, basvuru yakinmasi, sigara Oykusl, Eastern
Cooperative Oncology Group (ECOG) performans skoru, tanidaki evre, histolojik alt tip, operasyon
Oykusi ve tipi, timére ait grade ve ¢ap, makroskobik timér goriintiisi ve lokalizasyonu, metastatik
lenf nodu yiizdesi, kemoterapi (KT) protokolleri, febril nétropeni, KT sonrasi kontrol PET-BT raporlari
ve kemoradyoterapi (KRT) éykiist gibi faktérler degerlendirildi.

Bulgular: Kilo kaybi (p<0,001), yiksek ECOG skoru (p<0,001), kontrol PET-BT'de progresyon
(p<0,001), ileri evre (p<0,001), yiiksek grade tiimér (p=0,024) varliginda ortalama genel sagkalim
(GSK) stiresi anlamli oranda kisaydi.
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Gastrektomi ve adjuvan KRT varliginda GSK sdreleri daha uzundu (p<0,001). Evre 4 hastalikta;
palyatif KT alan hastalarin GSK sdreleri KT almayanlara gére daha uzundu (p<0,001). Metastatik lenf
nodu orani %30’un lzerinde olanlarda ortalama GSK sdresi, anlamli derecede kisaydi (p<0,001).
Tiimér ¢ap! 3 cm’den fazla olanlarda GSK sliresi daha kisaydi (p=0,02).

Sonug¢: Calismamizda; evre, ECOG skoru, kilo kaybi yakinmasi, kontrol PET-BT'de progresyon
olmasi, yliksek evre, gastrektomi &ykiisii, metastatik lenf nodu oraninin %30’un (izerinde olmasi,
tiimér ¢capinin 3 cm’den fazla olmasi, adjuvan KRT 6ykist, terminal d6nem hastalarda palyatif amacli
da olsa KT varliginin GSK stiresi ile iliskili oldugu saptandi.

Anahtar Sézciikler. Demografik 6zellikler, kemoterapi, mide kanseri, radyoterapi.

INTRODUCTION

Gastric cancer is the fifth most frequently
diagnosed cancer and the third leading cause of
cancer death world-wide. Its incidence is twice as
high in males as in females. Because it typically
manifests nonspecific symptoms, gastric cancer
is often diagnosed at an advanced stage. Early
surgical intervention may be curative but more
than two-thirds of cases present with locally
advanced or metastatic disease. Chemotherapy
was shown to be superior to the best supportive
therapy in metastatic gastric cancer and
prolonged overall survival (OS) in randomized
trials (1, 2).

High intake of fried food, processed or smoked
meat, fish, and alcohol; low intake of fruits,
vegetables, milk and vitamin A, excessive salt
intake and Helicobacter pylori infection are
involved in the etiology of gastric cancer (3-7).
Distal gastric cancer is twice as common in
patients with a low socioeconomic status, while
proximal gastric cancer is more common in
patients with a high socioeconomic status (8, 9).
Adenocarcinoma is the most common histological
subtype in gastric cancer (95%). Half of the
remaining 5% are lymphomas and the other half
are rare tumors such as squamous cell
carcinoma, leiomyosarcoma, carcinoid tumor and
adenoacanthoma. Adenocarcinomas can be
ulcerated (75%), polypoid (10%), diffuse scirrous
(10%), or superficial mucosal (5%) (10-12).
Curative treatment in gastric cancer consists of
surgical resection of the primary tumor and
regional lymph nodes. Extent of disease, surgical
method and patient selection are important
determinants of outcomes (13). High mortality in
gastric cancer is due to advanced stage at
diagnosis. The 5-year OS rate is 70-75% in
patients who undergo complete resection at
stage 1, while this rate decreases to 35% at
stage 2 (14). Surgery, chemotherapy,
radiotherapy (RT), and targeted treatments are
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used in gastric cancer. Single-agent or combined
therapies can be administered according to
disease stage. The favorable impact of
multimodal treatment on OS has become evident
over time (15, 16).

The primary objective of this study was to
examine the relationship between demographic
characteristics and OS in gastric cancer patients.
Secondary objectives were to investigate the
effects of various clinical and epidemiological
parameters and different chemotherapy regimens
on OS.

MATERIALS and METHODS

This article is based on research conducted for
the author's medical specialization thesis. The
study was conducted in accordance with the
tenets of the Helsinki Declaration, patient rights
regulations, ethical guidelines, and was approved
by the local ethics committee.

We retrospectively evaluated the records of 252
patients over 18 years of age who were
diagnosed as having gastric cancer with no
synchronous tumors and were followed up in the
medical oncology department between
01.01.2016 and 10.01.2020. Patients with gastric
lymphoma, gastrointestinal stromal tumor and
neuroendocrine tumor were not included. Age at
diagnosis, date of diagnosis, sex, area of
residence (urban/non-urban), smoking history,
admitting complaints, Eastern Cooperative
Oncology Group (ECOG) performance score,
stage at diagnosis, chemotherapy protocols,
chemotherapy-related febrile neutropenia, post-
chemotherapy positron emission tomography—
computed tomography (PET-CT) findings, RT
history, tumor location, size, histological subtype
and macroscopic appearance, surgical history
and procedure type, metastatic lymph node ratio
and OS were evaluated. Response to
chemotherapy was assessed according to the
Response Evaluation Criteria in Solid Tumors
(RECIST) version 1.1. The patients’ ECOG
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performance scores were retrieved from their
records. OS was calculated as the time from date
of diagnosis to date of death for non-surviving
patients and from date of diagnosis to the last
outpatient visit for surviving patients. SPSS
version 22.0 (IBM Corp, Armonk, NY) software
was used for statistical evaluation and analysis.

OS analysis was performed using Kaplan-Meier
test and comparisons were made using Log-
Rank analysis. To compare the means of two
groups, independent t test was used when the
groups of 30 or more and Mann-Whitney U test
was used for groups of fewer than 30. The chi-
square test was used for comparisons of
categorical variables between groups. Data
related to quantitative variables were expressed
using mean t standard deviation and median
(minimum-maximum),  while  number  and
percentage (%) were used to express data
pertaining to qualitative variables. Shapiro-Wilk
test was used to test quantitative variables for
normal distribution. Independent variables that
showed a significant association with OS were
investigated using a multivariate Cox regression
model. A p value less than 0.05 was accepted as
statistically significant.

RESULTS

The study included a total of 252 patients. The
demographic and clinical characteristics of the
patients are shown in Table-1. The patients’
median age was 61.6 years (28-97 years) and
the mean OS time was 31.2 + 2.4 months (18
days-72 months). Of the patients included in the
study, 148 (58.7%) died and 104 (41.3%)
survived.

Of the 111 patients who underwent surgery, 96
(86.4%) had a significant number of countable
lymph nodes resected (=15) and 31 patients
(28%) had a metastatic lymph node ratio of 30%
or higher. Mean OS time was 54.1+5.3 months
among those with a metastatic lymph node ratio
below 30% and 26.9+2.4 months in those with a
metastatic lymph node ratio above 30%
(p<0.001).

Tumor diameter data was not available for 11
patients (4.3%). Maximum tumor diameter was
<3 cm in 77 patients (30.5%) and >3 cm in 164
patients (65.2%) (range, 0.6-15 cm). There was a
statistically ~ significant relationship between
maximum tumor diameter and OS (p=0.02).
Mean OS time was 40.9+4.7 months in patients
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with a maximum tumor diameter <3 cm and
26.1+1.9 months in those with a maximum tumor
diameter >3 cm.

In terms of degree of differentiation, tumors were
evaluated as grade 1 in 10 patients (9%), grade 2
in 60 patients (54%), and grade 3 in 41 patients
(37%). A significant relationship was detected
between grade and OS (p=0.02). The mean OS
time was 59.5+4.2 months in surgical patients
who had grade 1 tumors, compared to 33.2+2.6
months in patients with grade 3 tumors.

The mean OS time of the patients with
progression/relapse reported in the PET-CT
report was 22.4+2.1 months while the mean OS
time of the patients with complete cure reported
in the PET-CT report was 62.6x1.3 months. It
was determined that the mean OS time of the
patients with progression in the control PET-CT
report was statistically shorter (p<0.001).

Febrile neutropenia occurred in 59 (23.4%) of the
patients and was most commonly associated with
the FLOT, FOLFOX, and FOLFIRI chemotherapy
regimens. There was no significant relationship
between the development of febrile neutropenia
and OS (p=0.982).

The mean OS time was 33.4+1.9 months among
69 patients who received adjuvant
chemoradiotherapy and 17.7+2.2 months in
those who did not receive adjuvant
chemoradiotherapy. Mean OS of patients
receiving adjuvant chemoradiotherapy was
statistically significantly longer (p<0.001).
Comparison of stage 4 patients who did and did
not receive chemotherapy revealed a statistically
significant relationship. Mean OS time was
4.8+1.01 months in the 13 patients (18.8%) not
treated with chemotherapy and 10.4+0.7 months
in the 54 patients (78.2%) who received
chemotherapy (p<0.001). Chemotherapy
information was not available for 2 patients
(2.8%) with stage 4 cancer. We also grouped the
stage 4 patients who received chemotherapy
according to chemotherapy regimen for OS
analysis. The patients were grouped as those
who received CAPEOX (n=10, 14.9%), EOX
(n=10, 14.9%), FLOT (n=10, 14.9%), carboplatin-
paclitaxel (n=10, 14.9%), and other (n=14,
20.8%). There was no statistically significant
relationship between chemotherapy regimen and
mean OS in these stage 4 patients (p=0.874).
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Table-1. Clinical and demographic characteristics of the patients.

Patient Median overall
Parameter number survival P value
(n = 252) (months)
Stage 0 1 42.0+0
Stage 1 24 68.8+3
Disease stage Stage 2 66 46.614.8 <0.001
Stage 3 92 19.9+1.2
Stage 4 69 9.2+0.6
None 31 24.3+4.8
Neoadjuvant 17 41.1:1.7
%‘;:mherapy Adjuvant 55 36£2.1 <0.001
Neoadjuvant + Adjuvant 34 33.9+2.3
Palliative 114 16.9+1.7
None 141 15.8+1.4
Surgery Total 73 37.8+1.7 <0.001
Subtotal/Distal 38 45.315.3
. None 179 17.742.2
Radiotherapy Local 73 33.4%1.9 <0.001
ECOG Score at 0,1,2 161 41.442.7
Diagnosis 3,4 68 9.8+1.9 <0.001
. Yes 38 14.1+1.9
Weight loss No 214 30943 1 <0.001
Age (years) <65 160 30.243.4 0.743
>65 92 30.8+3.3
Cardia/Esophagogastric 103 25.3+1.7
. . Corpus 36 36.9+5.1
Primary Site Antrum 75 31.93.6 0.166
Pyloric 14 25.6+4.6
None 31 23.845.3
Oxgllplatln + 5-FU* based 53 295425
. regimens
Main Groups of Irinotecan based regimens 11 20.7+2.6
Chemotherapy Docetaxel + 5-FU based 66 29.5+4.6
Regimens at All regimens 0.006
Srages as First Epirubicin + 5-FU based 42 215:2.3
regimens
Other regimens** 29 21.2+2.7
Capecitabine only 20 441155
Female 86 29.1+3.4
Sex Male 166 32431 0.398
. Yes 114 31.543.3
Smoking No 111 30£2.9 0.057

*5-FU: 5-Fluorouracil

**Qther regimens include carboplatin, cisplatin, calcium folinate, paclitaxel, trastuzumab or bevacizumab.

DISCUSSION

Gastric cancer is the fifth most common cancer
and the third leading cause of cancer mortality
worldwide, despite its decreasing incidence in
recent decades. Moreover, there is a sex-specific
disparity in gastric cancer incidence. Incidence
rates are 2-fold higher in men than in women
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worldwide (17). In Turkey, the incidence of
gastric cancer was reported as 9.6/100,000 in
men and 5.7/100,000 in women (18). Tuncer et
al. determined the male to female ratio to be
1.6:1 in a study conducted in the Van Lake basin
between 1994 and 2000 (19). In the present
study, the male to female ratio was 1.9:1.
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Several studies have shown that gastric cancer
patients with ECOG performance scores of O or 1
have a better prognosis than patients with
performance scores of 2 or higher (20-22).
Consistent with the literature, we observed a
significant decrease in OS with higher ECOG
performance score.

Tumor stage is the most important prognostic
factor in gastric cancer. Numerous studies have
demonstrated the marked effect of stage on OS
(23-26). Similarly, we detected a highly significant
relationship between disease stage and OS in
this study.

Ock et al. reported that weight loss at the time of
diagnosis and in the first month of palliative
chemotherapy were associated with poorer
prognosis in patients with advanced gastric
cancer (27). Similarly, we identified a statistically
significant  relationship  between  admitting
complaints of weight loss and shorter OS.

OS was significantly longer in patients who
received adjuvant chemoradiotherapy. Smalley et
al. also demonstrated significantly better OS in
the adjuvant chemoradiotherapy group in their
randomized phase 3 trial (28).

In the present study, findings of progression or
regression on control PET-CT were strongly
associated with mean OS. Mean OS time was
22.4+2.1 months in patients with findings of
progression/recurrence on PET-CT and 62.6+1.3
months in patients with complete response. Our
study is consistent with the literature in this
respect (29).

We found that the mean OS time was 54.1+5.3
months among patients with a metastatic lymph
node ratio below 30% and 26.9+2.4 months in
those with a ratio of 30% or higher. Similar to the
literature, there was a highly significant
relationship between metastatic lymph node ratio
and OS (30).

Many studies have reported that performing RO
resection results in long OS time (31, 32). In
accordance with the literature, we also found that
when gastrectomy could be performed, the mean
OS was significantly longer. In addition, higher
tumor grade in operated patients was associated
with significantly shorter OS. This result was also
consistent with the literature (33).
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In our patient population, there was a statistically
significant relationship between maximum tumor
diameter and OS. There are also reports in the
literature that tumor diameter is an independent
prognostic factor in gastric cancer (34).

Febrile neutropenia occurred in 59 patients in this
study, and the most common causes were the
chemotherapy regimens FLOT, FOLFOX, and
FOLFIRI. However, we observed no statistically
significant difference in OS between patients with
and without febrile neutropenia. Nardi et al.
reported that DCF and FLOT were the regimens
most commonly associated with grade 3-4
hematologic toxicity (35). Febrile neutropenia
may be less common in our clinic because we

administer prophylactic granulocyte colony-
stimulating factor (G-CSF) after the DCF
regimen.

Catalano et al. showed that palliative

chemotherapy had a favorable effect on mean
OS in metastatic gastric cancer in their study of
625 patients, but observed no significant
difference in OS among chemotherapy regimens
(36). The outcomes of metastatic cases in the
present study are consistent with the literature (1,
36, 37).

CONCLUSION

In conclusion, the parameters statistically
associated with shorter mean OS in patients with
gastric cancer were advanced disease stage at
diagnosis, high ECOG performance score,
history of weight loss, detection of progression on
PET-CT, high tumor grade, inability to perform
gastrectomy, metastatic lymph node ratio greater
than 30% and tumor diameter greater than 3 cm.
Parameters associated with longer mean OS
were history of adjuvant chemoradiotherapy and
palliative chemotherapy at stage 4 patients.
Limitations of our study include its retrospective
design, the lack of a standard surgical approach
due to patients presenting from different centers
and insufficient follow-up due to socioeconomic
limitations and adverse climatic conditions related
to the geography in our region. More extensive
studies with larger patient samples are needed.
Conflict of interest: The authors declared no
conflict of interest.
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