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SURVIVAL OF STOMACH CANCER PATIENTS IN WESTERN KAZAKHSTAN:
A REGISTRY-BASED STUDY
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Introduction: Stomach cancer is the fourth most common cancer worldwide. Although there is a lot of international evidence on
survival of stomach cancer patients, the data from Central Asia is still scarce.
Aims: To study one- and five-years survival of stomach cancer patients and its correlates in Western Kazakhstan.
Methods: All histologically confirmed cases of stomach cancer (ICD10 code: C16) registered from 2015 to 2019 in the Aktobe region,
Western Kazakhstan, were included in a registry-based historical cohort study. One- and five-years survival with 95 % confidence in-
tervals (CI) was calculated by life tables method. Independent associations between survival and its correlates were studied using Cox
regression and presented as crude and adjusted hazard ratios (HR).
Results: Altogether, there were 793 new cases of and 587 deaths from stomach cancer in the Aktobe region over the study period.
Sixty-five percent of cases were diagnosed at stage III or IV. The overall one- and five-year survival was 33.1 % and 8.4 %, respec-
tively. Significant differences in survival functions across categories were observed for cancer stage (p < 0.001), morphological type
(p < 0.001) and ethnic background (p = 0.017). After adjustment, only stage and morphological type of tumor remained significantly
associated with the out come. Stage IIT (HR = 2.3, 95 % CI: 1.5-3.6) and stage IV (HR = 4.4, 95 % CI: 2.8-6.9) were associated with
shorter survival compared to the reference category. Patients with intestinal type of cancer were more likely to survive longer (HR =
0.7, 95 % CI: 0.6-0.8).
Conclusions: High proportion of cases diagnosed at advance stage and low survival warrant urgent measures on both population and
institutional levels. Preventive activities, increased awareness of the population and implementation of routine screening should be
among the priority actions to improve survival of stomach cancer patients and decrease cancer mortality in Western Kazakhstan.
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BbIH{UBAEMOCTb B0JIbHbIX PAKOM HEJIYAKA B 3ANNAZJHOM HA3AXCTAHE:
PEFMCTPOBOE UCCNIEAOBAHUE
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BBepeHue. Pak xenyaka 3aHMMaeT YETBEPTOE MECTO MO PacmpoCTPaHEHHOCTU CPefN OHKONOTMYecKux 3aboneBaHuit B Mupe. HecmoTps
Ha 00unne NUTEpaTypbl O BbIXKMBAEMOCTM MALMEHTOB C PAKOM XenyaKka, MH(OPMaLUK O BbIXXUBAEMOCTU U (aKTOpaX, C HEWl CBA3AHHbIX, B
CpepHeit A3uu HegoCTaTOuHO.
Llenb: oueHnTL OfHO- M NATUNETHIOID BbIXKMBAEMOCTb NALMEHTOB C PAKOM XenyAKa W CBA3aHHble C Heil dakTopsl B 3anafHom KaszaxcTaHe.
Metopabl. Bce HoBble ructonoryecku noaTepxAeHHble cnyyan paka xenyaka (kog C16 no MKB-10) 3a nepuop 2015-2019 rr., BKAto-
YeHHble B PervoHanbHbll OHKoperncTp B AKTIOOMHCKOI o6nacTu KasaxctaHa, Gbinn BKIOYEHBI B UCTOPUYECKOE PErUCTPOBOE KOFOPTHOE
uccnegosanne. 0HO- M MATUNETHAS BbIKMBAEMOCTb GbiNa paccyuTaHa C NOMOLbi0 TabauL LOXWTUA M npefcTaBneHa ¢ 95 % fosepu-
TenbHbIMM MHTepBanamu (ON). HesaBucumble cBA3M MeXAy BbIXXMBAEMOCTbIO M aCCOLMMPOBAHHBIMU (HAKTOPAMU OLEHWUBANW C MOMOLLbIO
MHOTOMEPHOro aHanu3a NponopUMOHanbHEIX PUCKOB KOKCa W NpeAcTaBAsnu C NOMOLULbIO HECKOPPEKTUPOBAHHbIX M CKOPPEKTUPOBAHHbIX
oTHOCUTeNbHbIX puckos (OP).
Pe3ynbratbl. Bcero B AkTio6uHCKoM o6nactv B 2015-2019 rr. 66110 3aperucTpupoBaHo 793 HOBbIX clyyasn U 587 neTanbHbIX UCXOA0B OT
paka xenygka. 65 % cnyyaes umenu ctapuu III unu IV npu obpawerun. OfHO- M NATUNETHAS BbXKMUBAEMOCTb cocTaBuiun 33,1 u 84 %
COOTBETCTBEHHO. 3HauMMble pasnuuusa B BbIKMBAEMOCTU ObINW BbIABNEHb AAA cTapuu paka (p < 0,001), mopdonoruyeckoro Tvna (p <
0,001) u HaumMoHanbHocTu (p = 0,017). B MHOroMepHOM aHanu3e CKOppeKTUpOBaHHble OP GbinK CTaTUCTUYECKM 3HAYUMBI TONBKO IS CTa-
Zun 1 mopdonoruyeckoro Tuna onyxonu. OTHocuTenbHble pucku ans nauuentos ¢ III u IV ctagueit coctasunm 2,3 (95 % [W: 1,5-3,6)
W 4.4 (95 % [IN: 2,8-6,9) no cpaBHeHWIO ¢ pedepeHTHOI rpynnoii. IHTeCTUHaNbHLIA TUN Obin CBA3AH C Ayylel BbxuBaemocTbio (OP =
0,7, 95 % AN: 0,6-0,8).
BbiBoAbI. bosbwasn fonsa cnyyaes, AMArHOCTUPOBaHHbIX HA III-IV cTaguu, U HU3Kas BbIKMBAEMOCTb TPEOYIOT aKTUBHBIX Mep Ha nonynsa-
LMOHHOM W OPraHW3aunoHHOM YpoBHAX. [podunakTuka, nosbieHne MHHOPMUPOBAHHOCTU NALMEHTOB, @ TaKXKe Mepbl, HanpaBieHHble Ha
PaHHIOK BHIABNAEMOCTb paKa Jenyaka, AOMKHbI CTaTb NPUOPUTETHBIMM 33fa4aMn ANA YAYYIEHUA BbKMBAEMOCTU U YMEHbLIEHUA CMepT-
HOCTM OT paka xenyaka B 3anagHom KasaxcTaHe.
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Introduction

Stomach cancer is among the most common cancers.
More than a million new cases and 783,000 deaths are
registered worldwide every year. It is the fourth most fre-
quently diagnosed cancer and the third leading cause of
death from cancer [10]. As for many other cancers, more
than 70 % of cases of stomach cancer occur in developing
countries and 50 % occur in Asia. The incidence of gastric
cancer is high and increasing in most Asian countries,
while the opposite has been reported from North America,
Northern Europe and some African settings [2].

Stomach cancer is a multifactorial disease with both
genetic and environmental components. Advanced age,
male gender, obesity, smoking, family history, exces-
sive salt consumption, Helicobacter pylori infection
and gastroesophageal reflux disease have been shown
to be associated with stomach cancer [14]. More
information about genetic predisposition, risk factors
and pathophysiology of stomach cancer is presented
elsewhere [4, 6-9, 24]

Several classifications of gastric cancer have been
proposed. Borrmann [1], WHO [27], Ming [26] and
Lauren [20] classifications are among the most com-
mon in the literature. The latter seems to be the most
frequently used in epidemiological studies on survival
[22, 25, 29, 33].

In Kazakhstan, the overall incidence of gastric cancer
in 2018 was 9.2 per 100,000 people making it the third
most common cancer in the country after breast cancer
and lung cancer, and the second most common cause
of cancer death. The incidence of gastric cancer among
men (12.5 per 100,000) is double as high as among
women (6.2 per 100,000) [11]. However, Kazakhstan is
a large country with significant East-West and North-
South economic, ethnic, cultural and health differences.
Given that national data may mask regional variation,
studies on regional level are warranted.

Cancer registries with high coverage and complete-
ness are a gold mine for epidemiological research not
only in developed but also in developing countries [5].
Several regional cancer registries have been established
in Kazakhstan in the 2000s providing opportunities for
both research and monitoring.

The aim of this study was to assess one- and five-
years survival of patients with gastric cancer in West
Kazakhstan as well as to provide quantitative estimates
of the associations between selected factors influencing
survival of gastric patients using a regional population-
based cancer registry.

Methods

This is a registry-based historical cohort study. All
histologically confirmed cases of gastric cancer (ICD10
code: C16) registered from 1 January 2015 to 31 De-
cember 2019 in the Aktobe region, West Kazakhstan,
comprised the study base. The main source of data was
a regional electronic cancer registry which covers virtu-
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ally all cancer cases in the Aktobe region. Cases with
stomach cancer diagnosed only at autopsy were excluded.
For the purpose of this paper we extracted information
on date of birth, date of diagnosis of stomach cancer,
date of death or censoring, place of residence, ethnic
background, morphological type of tumor by Lauren [20]
and stage of cancer. All cases were followed up until
death or 31 December 2019 whichever occurred first.
Age at the time of diagnosis was calculated using date
of birth and date of diagnosis and was classified as 18-
49, 50-59 and 60+ years. By ethnicity all patients were
dichotomized into Kazakhs and others. The overwhelming
majority among the others were ethnic Russians. Place
of residence was dichotomized into urban and rural. By
morphological type the following categories were used:
diffuse, intestinal and mixed. The stage of stomach cancer
was based on the classification of the American Joint
Committee on Cancer TNM classification, 7th edition
and coded from I to IV. By localization, the cancers were
dichotomized into cardia- and other parts of the stomach
cancer (non-cardia cancers). What is considered the most
favorable category was selected as the reference group.
One- and five-years survival with 95 % confidence
intervals (CI) was calculated by life tables method across
independent variables and compared using Wilcoxon-
Gehan tests. Survival functions were plotted using
Kaplan-Maier curves and compared across independent
variables by log-rank tests. Independent associations
between potential predictors and survival were studied
using Cox regression. Crude and adjusted hazard ratios
(HR) were calculated with 95 % CI.
The study was approved be the local ethical com-
mittee at the West Kazakhstan Marat Ospanov Medical
University (Protocol #24 from 3 October 2017).

Results

Altogether, there were 793 new cases of and 587
deaths from gastric cancer in the Aktobe region over the
study period. Of them, only 5.0 % were diagnosed at
the stage I cancer while 64.7 % were diagnosed at the
stages IIl or IV. Patient’s characteristics and pathologi-
cal features of the tumors are summarized in Table 1.

The overall one-year and five-year survival was
33.1 % and 8.4 %, respectively. Significant differences
in survival measured using life-tables were observed by
stage (p < 0.001), morphological type of the tumor (p
< 0.001) and ethnic background (p = 0.036). Ethnic
Kazakhs were more likely to survive longer than patients
belonging to other ethnic groups. Detailed information
about one- and five-years survival across all studied
variables is presented in Table 1.

Kaplan-Meier survival curves for each of the selected
factors are presented in Figure 1. Significant differences
in survival functions across categories were observed
for cancer stage (p < 0.001), morphological type (p <
0.001) and ethnic background (p = 0.017).

After adjustment for all factors included in this study,
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Table 1
One- and five-years survival of gastric cancer patients in 2015-2019 in the Aktobe region (Western Kazakhstan)
with 95 % confidence intervals (CI)
. N of new o o One-year o Five-years o Meqian
Variable % N deaths % : 95 % CI . 95 % CI | survival, p*
cases survival survival months
Age, years 0.842
18-49 108 13.6 73 12.4 0.34 0.24-0.44 0.16 0.06-0.26 9.05
50-59 189 12.8 136 23.2 0.37 0.29-0.46 0.11 0.05-0.17 9.46
60+ 496 62.6 378 64.4 0.32 0.28-0.36 0.06 0.02-0.10 8.78
Gender 0.159
Female 277 34.9 218 37.1 0.28 0.22-0.34 0.08 0.04-0.12 8.37
Male 516 65.1 369 62.9 0.36 0.32-0.40 0.09 0.05-0.13 9.33
Ethnicity 0.036
Kazakh 651 82.1 470 80.0 0.35 0.31-0.39 0.10 0.06-0.14 9.18
Other 142 17.9 117 20.0 0.26 0.18-0.34 0.04 0.00-0.08 8.14
Place of residence 0.171
Urban 441 55.6 317 54.0 0.35 0.31-0.39 0.09 0.05-0.13 9.29
Rural 351 44.4 270 46.0 0.30 0.26-0.34 0.08 0.02-0.14 8.61
Stage <0.001
[ 40 5.0 23 3.9 0.65 0.49-0.81 0.11 0.00-0.25 19.1
11 240 30.3 133 22.7 0.65 0.59-0.71 0.16 0.08-0.22 18.3
111 330 41.6 260 44.3 0.22 0.18-0.26 0.07 0.03-0.11 7.73
I\ 183 23.1 171 29.1 0.08 0.04-0.12 0.02 0.00-0.06 6.49
Tumor location 0.858
Cardia 344 43.4 251 42.8 0.33 0.27-0.39 0.12 0.06-0.18 8.99
Non-cardia 449 56.6 336 57.2 0.33 0.29-0.37 0.07 0.03-0.11 8.96
Morphological type <0.001
Diffuse 349 44.0 292 49.7 0.19 0.15-0.23 0.06 0.02-0.10 7.42
Intestinal 417 52.6 280 47.7 0.45 0.39-0.51 0.10 0.06-0.14 10.8
Mixed 27 3.4 15 2.6 0.43 0.23-0.63 - - 10.5
Total 793 100.0 587 100.0 0.33 0.29-0.37 0.08 0.04-0.12 8.97
*Calculated using Wilcoxon-Gehan tests.
Table 2

Crude and adjusted hazard ratios (HR) with 95 % confidence intervals (Cl) for the associations between selected factors
and survival of gastric cancer patients in 2015-2019 in the Aktobe region (Western Kazakhstan)

Variable Crude HR 95 % CI p Adjusted HR 95 % CI p
Age. years 0.196 0.301
18-49 1.00 Reference 1.00 Reference
50-59 0.96 0.72-1.28 1.23 0.92-1.65
60+ 1.14 0.88-1.49 1.21 0.94-1.55
Gender 0.074 0.121
Female 1.00 Reference 1.00 Reference
Male 0.86 0.73-1.02 0.88 0.74-1.04
Ethnicity 0.024 0.418
Kazakh 1.00 Reference 1.00 Reference
Other 1.24 1.03-1.55 1.09 0.89-1.34
Place of residence 0.109 0.127
Urban 1.00 Reference 1.00 Reference
Rural 1.14 0.97-1.34 1.14 0.96-1.34
Stage <0.001 <0.001
I 1.00 Reference 1.00 Reference
11 0.86 0.57-1.39 0.88 0.56-1.38
I 2.40 1.56-3.68 2.33 1.51-3.61
v 4.84 2.98-7.21 4.43 2.82-6.94
Tumor location 0.767 0.255
Cardia 1.00 Reference 1.00 Reference
Non-cardia 1.03 0.87-1.21 1.10 0.93-1.30
Morphological type <0.001 <0.001
Difiuse 1.00 Reference 1.00 Reference
Intestinal 0.60 0.51-0.71 0.71 0.60-0.84
Mixed 0.59 0.35-0.99 0.65 0.39-1.10
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only stage and morphological type of tumor remained
significantly associated with survival (Table 2). Stage
I (HR = 2.3, 95 % CI: 1.5-3.6) and stage IV (HR
=4.4,95 % CI: 2.8-6.9) were associated with shorter
survival compared to the reference category. Patients
with intestinal type of stomach cancer were more likely
to survive longer (HR = 0.7, 95 % CI: 0.6-0.8). Mixed
type of cancer was also associated with better survival,
but the results have not reached statistical significance.

Discussion

This study is among the first studies from Kazakhstan
assessing survival and associated factors using data from
regional cancer registries. The main findings suggest
that both one- and five-years survival of stomach cancer
patients in the Aktobe region is considerably lower than
in most other countries of the European WHO region
which can be at least partly explained by the fact that
only 5 % of cases were diagnosed at stage 1 while
64.7 % of cases were diagnosed at advanced stages of
the disease. At the same time, the factors associated
with survival, namely, stage and morphological type are
in line with the international evidence.

Although male gender is often considered as a risk
factor for stomach cancer for several reasons and that
almost two thirds of cases in our study were men,
we have not observed differences in survival between
genders. Moreover, men tended to have better one-
year and median survival compared to women in our
study, although the results have not reached the level
of statistical significance.

Advanced age is known to be associated with greater
probability to develop cancer. Some studies have shown
poorer survival in young patients [15, 21, 23] while other
studies have reported comparable survival of patients
form different age groups [12, 28, 30-33]. In our study
there was no association between survival and age at
diagnosis in either crude or adjusted analysis.

Urban residents have slightly better survival not
reaching the level of significance compared to their
rural counterparts. One could hypothesize that rural
residence may be associated with greater probability
of late detection of cancers. However, adjustment for
stage at diagnosis have not influenced the hazard ratio
indications that both urban and rural residents contact
medical facilities similarly late.

Ethnic Kazakhs had longer median survival and
were more likely to live longer than patients of other
ethnicities. One may speculate that stronger family ties
and better support to the patients in Kazakh families
may contribute to this finding. However, the HR in
multivariable survival analysis was substantially reduced
after adjustment for the other studied variables and the
association lost its statistical significance. This means
that the factors included in Table 2 can explain the
initial differences in survival between ethnic groups.

Similarly to most other studies, we found an inverse
association between survival and stage of cancer at the
time of diagnosis. The stage at which the disease is
detected plays an important role in treatment selection,
which in turn influences the survival [3, 17, 18]. Inter-
estingly, one-year survival of patients with stage II was
similar to that in the most favorable group, but five-years

Original Articles

survival was 16 % compared to the 11 % in the refer-
ence group. However, wide confidence intervals indicate
that these point estimates are not statistically different.

Earlier studies have reported differences in survival
between cardia and non-cardia cancers [ 13] while other
authors suggested no difference if a stage is taken into
account [18]. We found no differences in survival by
tumor localization in either crude or adjusted analysis
with harard ratios being close to unity.

We found that patients with intestinal type of cancer
had better survival. Intestinal-type cancers occur as
a result of chronic atrophic gastritis and subsequent
intestinal metaplasia and are associated predominantly
with chronic Helicobacter pylori infection [16, 19].

Although the main advantage of this study is the use
of the regional cancer registry covering virtually all cases
of stomach cancer in the region, the results of the study
should be interpreted with caution taking into account its
limitations. We cannot generalize our findings to other
settings of Kazakhstan due to substantial heterogeneity
of the regions. Moreover, although we included all cases
from the registry, the size of the study is fairly small to
detect small and moderate effects. At the same time,
we were able to detect significant hazard ratios of 2.3 or
greater. The number of variables is also limited. However,
our findings on no differences across genders, place of
residence and ethnic background may reflect low level
of inequalities in terms of availability and affordability of
medical services to all residents of Western Kazakhstan.

Given that a new national electronic cancer registry
has been recently established in Kazakhstan further re-
search should use the data from that registry to ensure
sufficient number of cases to detect moderate and minor
associations between survival and associated factors.

Given that the incidence of stomach cancer in Western
Kazakhstan and in Kazakhstan in general is high, one
should consider development of a screening program
to increase the proportion of cases detected at an early
stage since the treatment is available. Although screen-
ing programs for stomach cancer have not been recom-
mended in countries with low incidence [ 14], they may be
relevant for Kazakhstan. In addition, our observation on
that almost two thirds of cases approach medical facilities
at an advanced stage may indicate low cancer awareness
in the region and poor prevention of stomach cancer.

To conclude, high proportion of cases diagnosed at
advance stage and low survival warrant urgent measures
on both population and institutional levels. Preventive
activities, increased awareness of the population and
implementation of stomach cancer screening should
be among the priority actions to improve survival of
stomach cancer patients and decrease cancer mortality
in Western Kazakhstan.
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