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Background: Survival outcomes of gastric cancer in younger patients have been reported in
several studies with controversial results. This systematic review and meta-analysis investigated the
clinicopathological characteristics, postoperative complications, and survival outcomes between younger
and older patients.

Methods: We systematically reviewed clinical researches from PubMed, The Cochrane Library, Embase,
and Web of science published up to December 2019. The effect size for the included studies was estimated
with the odds ratio (OR). Heterogeneity was investigated using the y’ test and I’ test, while sensitivity
analyses were performed to identify the source of substantial heterogeneity.

Results: A total of 25 clinical studies involving 81,188 gastric cancer patients were included in this meta-
analysis, of which one was a prospective study. Younger patients were more likely to be females, pTNM
stage IV and peritoneal metastasis. The incidence of postoperative complications, lymph node metastasis,
as well as hepatic metastasis of younger patients was significantly lower than that of the older. There was
no statistical difference in overall survival (OS) between the younger and older patients with gastric cancer.
After stratification for patients with gastrectomy, however, younger patients were associated with a better
S-year OS relative to older patients.

Conclusions: In conclusion, younger patients with gastric cancer were more often diagnosed as poorly
differentiation and later pTNM tumor stage. However, younger cancer patients following gastrectomy had a

better OS rate than patients in older group. Future large-scale analyses are expected to confirm our findings.
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Introduction obviously during the last decades (3). The growing
Gastric cancer is an aggressive malignancy and remains the incidence, as well as its aggressive biological behavior as
third leading cause of cancer-related death worldwide (1,2). reported (4,5), has renewed interest in the surgery-based
Although the overall incidence of gastric cancer showed a management of younger gastric cancer patients with a focus
decline worldwide, younger cancer patients had increased on therapeutic strategies.
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To date, the survival outcomes of younger patients were
still controversial. Previous data reported that younger
patients had worse survival rates than older (6-9), whereas
several studies showed a similar prognosis (10-20). Some
studies even expressed that younger patients were associated
with improved survival outcomes (21-30). A significant
reason for these inconsistent findings from published
studies was the different age cutoffs on defining younger
patients (6,7,29,30). A published meta-analysis has reported
improved 5-year survival in the younger group. However,
it was primarily limited to the small sample size and
significant heterogeneity (31). Besides, there was currently
no randomized clinical trial that targeted the issue.

As such, our study aimed to compare the
clinicopathological characteristics, postoperative
complications, as well as survival outcomes between
younger and older patients with gastric cancer through
systematic review and meta-analysis, thus providing
evidence for the development of guiding strategies for
younger gastric cancer patients. We present the following
article in accordance with the PRISMA reporting checklist
(available at http://dx.doi.org/10.21037/tcr-20-2024).

Methods
Search strategy

Clinical studies were systematically searched from PubMed,
Web of Science, Embase, and The Cochrane Library.
The following fields were used for the search: “gastric”
or “stomach,” “cancer” or “carcinoma” or “neoplasm” or

“tumor’” 3

young adult” or “younger” or “youth.” These
searches were limited to clinical articles published up to

December 2019.

Inclusion and exclusion criteria

Studies met the following criteria were included: (I)
researches compared gastric cancer in the younger group
(240 years of age) and older group (>40 years of age);
(IT) analyses contained quantitative clinicopathological
information; (III) researches involved at least one of the
mentioned survival outcomes.

Studies were excluded from the analysis as follow: (I)
publications were position papers, editorials, case reports,
comments, or review articles; (II) literature duplication
based on an author or center; (IIT) research data was
inappropriate or cannot be extracted; (IV) studies lacked
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control group for meta-analysis.

Data extraction

Two independent reviewers extracted predesigned data
from the included studies. The extracted information was
as follows: Basic characteristics of the study, including
authors, country, patient inclusion criteria, sample size,
design as well as quality assessment; Clinicopathological
characteristics of patients, including gender, tumor location,
differentiation, Lauren type, Borrmann classification,
pTNM stage, and therapeutic regimens (involving
chemotherapy, total/subtotal gastrectomy, curative
resection, and lymphadenectomy); Survival outcomes,
including metastasis, recurrence, and the short or long-
term survival rates on different clinical tumor stage. The
stage of gastric cancer was based on the American Joint
Committee on Cancer (AJCC) tumor, node, metastasis
(TNM) staging system. Lymphadenectomy was divided
into D1 to D4, depending on the primary tumor location
and removal of each lymph node station (32). Gastrectomy
was defined as patients received surgery with or without D2
lymphadenectomy, while curative gastrectomy was defined
as resection with D2 lymphadenectomy and a negative
margin. The disagreement was resolved through discussion
among the reviewers.

Quality assessment

The quality of the included studies was evaluated using The
Newcastle-Ottawa Quality Assessment Scale (NOS) (33).
The NOS checklist consisted of three major categories
(selection, comparability, and outcome) with a maximum
of nine stars. Each included study achieving six or more
number of stars was graded high quality. Any disagreement
was discussed to reach a consensus.

Statistical analysis

We conducted the review and meta-analysis using Revman
software, version 5.3 (Cochrane Collaboration, Oxford,
United Kingdom). Categorical variables were analyzed
by the odds ratio (OR), while the corresponding 95%
confidence interval (CI) was recorded. The Z test was
conducted to determine the OR, with P<0.05 considered
statistical significance. Heterogeneity was investigated using
the i’ test and the I’ test. If significant heterogeneity existed,
we employed the random effect model; otherwise, the fixed
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> Duplicates excluded (n=857)
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Studies excluded on abstract
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Studies included in final analysis (n=25)

Figure 1 The flow chart of the research process until December 2019.

effects model was adopted (34,35). Sensitivity analyses
were undertaken to investigate sources of substantial
heterogeneity.

Results
Studies selection

Our initial search strategy generated a total of 8,686
relevant clinical studies. After a screening of titles and
abstracts, 108 articles were scrutinized by a full-text
review. Eighty-three studies were eventually excluded by
following the exclusion criteria and inclusion criteria. In
total, the eligible 25 clinical studies (4,5,8-30) involving
81,188 gastric cancer patients were entered into the
review and meta-analysis, of which one was a prospective
study (17), three were multicenter studies (16,19,21), and
the rest were all retrospective studies. Figure I showed
the flow chart of the search process. The NOS scores and
essential characteristics of the eligible studies were shown
in Table 1.
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Clinicopathological characteristics

The clinicopathologic characteristics of the gastric cancer
patients were presented in Tubles 2 and S1. Compared with
the older group, younger patients with gastric cancer were
more often female from pooled 25 studies (OR =2.09, 95%
CI: 1.81-2.41, P<0.001, I’=76%) (Figure S1). Younger
patients were more likely to be a diffuse type (OR =4.29,
95% CI: 3.15-5.85, P<0.001, ’=82%), pTNM stage IV
(OR =1.21, 95% CI: 1.08-1.35, P<0.001, I’=0), poorly
differentiation (OR =3.59, 95% CI: 2.89-4.47, P<0.001,
I’=82%), and a signet ring cell carcinoma (OR =4.81, 95%
CI: 4.33-5.33, P<0.001, I'=0) (Figure S2).

Concerning to therapeutic regimen, six studies showed
that younger group had a higher chemotherapy rate when
compared to older group (OR =1.79, 95% CI: 1.49-2.16,
P<0.001, ’=43%). In addition, the proportions of younger
patients underwent subtotal gastrectomy or D1 resection
were significantly lower than those of the older (OR =0.88,
95% CI: 0.79-0.99, P=0.03, ’=39%; OR =0.59, 95% CI:
0.48-0.73, P<0.001, I’=25%, respectively). However, there

Transl Cancer Res 2020;9(10):6026-6038 | http://dx.doi.org/10.21037/tcr-20-2024



6029

Translational Cancer Research, Vol 9, No 10 October 2020

(panurzu0) 1 Sqey,

(9002-866+)

1 Gl 6 L 14 L 14 1At 2z 80FL'/9 98¢ G§S<HO Apms Awooanseb m
- - - - €l L L zh 6 LLF6ve 12 OvSHA L eApoedsoid uemispun 05 'uIyD ‘e jo Buepp
J— - — <
2l S6l 14 Sz R4 lzz eSS [G/-1pl09 vi2 0vP<HO ApMS HOUoS (o1) 810
zs Ll 14 S - - Ll 6¢ es [op-z2zloc 26 OVSHA L onpoadsoned  (#102-0661) 0D AospnL uiseMaL
. . _ (0102-0002)
06 €52 90z 98/ 9y 18 &8¢ Ly 20t [69-09169 Gev'l 092 DO Aprig uopoese 1) 8o
2e 8z 4 S9 Ge 0. Ge 79 ¢, [68-9119¢ 9gL 0FSHA 8 oAjodadsoisey [eolbins jusmispun On  ueder nsiexe|
. _ (¥861-0961)
SS e i 6¢ 99 1€ 4! Ge 16 6L 2el G/TH0 fpms Awororedsy 1) 20
- - - - . el € ve oL 672 ¥€ 0£>HDA 9 oAosdsoley uemispun 0H uedep olowe)QO
(¥ 102-8002)
‘ — ‘Sisejselaw ou
- - - - - - - L0z  G68 960l GG DO Apms ke oUI0LBLO OU 1)
- - - - - - - €8 GLL - 86L OFSHA L/ 8aosdsoney ‘Aisbins Jusmispun 05  BUIYD e e nn
¥ GG=
FEE ¥2L €2k 01§ 891 98¢  OvE 092 859 <Z'€FZ09 816 50 Aprig (6661-5861) AloBins 1) 1810
zk ve 9l 6. 6k G9 44 19 ¥9  0'SFZSE LSl OFSHDA 8§ ennodaedsoliey 8AleInd Juemispun 05  uedep pesiuny|
OFO” <
8¢ GG K% 09 oclk K% 9l €9 LlEL L'EFEeL  ¥6L  0.<D0 Apms m
6¢ 9¢ Lz K% 95 0S €2 22 €9 1'GF9°0€ /€l GESHA 8 eApoadsoned  (0002-9861+) 0D ©010) e Je wiy
. . . . . e . <
28, 829 MYy S9L°L  IpEL V0L 062  LELL 8LS'C O00LFSY9 6Y9'C 0P<DHO Apms oD
8y o1 0¢ 89 (04 0. ve 06 6/ 8PFGYE 69k OVSHA 8 oajoedsoney  (9002-L.61) VO uedep ‘e 1o 8qos|
8GE'y $09'c LOV'E 8€8'€ €vz'Zl LL9'C 6E8'LL LIPSl ¥OL'8e - 126'9Y G9< DO fpms sopE1S ©
G8E 6L 65 LS G/z eeL  see w9 82l - 69€'L GE>DA 8 oAoadsoney  (#102-€261) 0D pejun ayr e je uenn
- - - /i — <
16 GOk 514 9/ £S5l 0z 09¢ 0¥<H0 fpms (6002-0002) (@) 180
9 14 9 9 - - - b 4! - €2 OVSOA L eAjoedsoney  Ausbuns yum 09 [ebnuod saJene|
- — - " <
68 2s 62 Ge 88 Gt ¥2'€9 €22 0¥<D0 Apms ©) 210
9¢ €2 S 14 - - - 1€ ve 1€ L. OvSODA 8 8Apdedsossy  (€102-11L02) 0D [1zeig IPaWI0D
- <
8¢ 902 68 o1 80z  t9 19 ¥8 v.2 86¢ 0/2H0 Apms (1102-2002) )
8l 65 o€ S ¥9 4 4! fole] 65 - Zll OVSDA L onjoadsoney Asebins jusmiepun 09 BuIYD ‘e jo Buog
A Il [ _ lomoT s|ppIN Jeddn sfewed e odfy
aby 'ON dnoiny SON B8O Juslied Anuno) sloyiny
obeys ANLd uoIe0)| Jown| Japusn jusuwinooqd

SIIPMIS Gz PAPN[OUL A3 JO SONSLIAIILIRYD dIseq T I[qE],

Transl Cancer Res 2020;9(10):6026-6038 | http://dx.doi.org/10.21037/tcr-20-2024

© Translational Cancer Research. All rights reserved.



ts

ien

t

IC cancer In younger pa

Niu et al. Gastr

6030

‘BLUOUIDIBD0USPE DLISED ‘OyD ‘4ooued ouseb ‘On) {(|A) seseiselaw juelsip pue (N) sapou ydwA| ‘(1) Jowny Arewnd ‘(d) jeaibojoyred ‘NNLd ‘siuaiied jo jequinu ““ON

(0102-5002)

€9z 2eS'L /g6 9/8  €8l°L WL 1¥8  OFLL 8PP'C LOLFF L9 88SG'C 0v<DHO fpms Awiojoensed 0)
9z /gL 16 z8 YA 6. €S YL 86L TGFLYE  2PE OVS DA 8  OA0SdS0MRY SARRIND JUSMISPUN DB BUIYD ‘e 1o Buem
- - - - L G i "CFGLL ‘I 05=
S B899 wor iL BEFGLL 80CL 09590 APMS HOUoD  (0102-0002) sepis  (69) B e
- - - - i oL ! 44 ve FYFL'PE  9v  OV> DA 8 ©eAloedsolled  OVD elpJed-UoN panun ey} eisiineg
- - - <
A 9l el Se /2 sz [o14 89 09<HO Apms (066 1-1961) (82) 210
l 8 S 9L 9 - - 9L 0z - 9¢ O¥>DHA L °Apoadsoney Aebins jusmispun OH  uedep 1yoepy
S G S G G/ L / 01LF6" S <
2e 4 € L L € Z 8L ¥0LF6'29 0S¢ 0¥<DO Apms (11.02-4002) 02
Sl 99 ze 6¢ G/ 15 8 66 €S  PGGFLEE Sk OVSDA L ©Ajdadsodey suonossal OH eulyo ‘e @ noyz
- - - - <
082 12k G8e 89 G9L 882 €Sy 0V< D0 fpms 92
- Ge - 1z 0S - 6 ve 8¢ - 29 O0VSHA L eAposdsoned  (5002-8861) OVD lizeig e o BAIIS
- - - - S / eFgY. 95 /<
zsth 98 06 601 vZ 6'€¥8Y. 99¢ 0.<9D0 Aprig (1661-5961) (62) 1810
- - - - €9 8G Le G8 68  6PF88E Y.L Ov>DA 9 ©oAipoedsodey Aiebins juemiepun 9o  ueder eleyse
. . . _ _ . . : . <
/66 /9SGl /S0'L 0S8‘C 02, 9/8F G6l'Y 1'8S 120'9 0¥<DO Apms (v00Z-2861) Aiobins v2)
16 €Lz SeL  vhP - - Gzl 0V 9l¥ Ge €88 OFVSHDA 8§ ©A0adsoley 8AJeINd JUsMIBPUN DY) BBI0Y e je e
S S 69/ L1'6¥S2'65 ‘ <
96z t0€ vl 6Eh v29  v9e 0zl 6SE 9 L'6¥G2'6S YLl 0¥<DO Apms (0002-2661) €2
1€ 67 02 6. €8 19 6l =7 00l 92v¥8Sve GLI O¥YSODA L ©Ajoadsoney Aiebins jusmispun On €8I0 e 18 wiy
‘08" <
ot S5 6¢ L €8 6¢ 9z GG YOI  2'0¥8'€9 65l 0P<DHO fpmis (22) 180
A 14 I 14 € € S (o] . 6°0F€9¢ /L OYSHDA L ©Ajoedsoled  (L002-1661) OVD uepiop lueH-iueg
1. G S Ll L L 112" : 112 <
0 08¢ IS¢ Le 9 ¢g¢ 8¢ 06 2'c 0’19 Lg'e 0v<H0 fpms (12
€9 Se 1At ve 9s 95 ve G6 6L 0'ge viZ OFSHDA 9 ennoadsoney  (8661—L61) OD puejod ‘e 1o Biny
- - - - - ‘ =
0SS 6.€  IElk cly €98 G/2't 0S5 DO Apms 02) 10
- - - - e 8G el 29 99 - 82l O¥>HA L ©onpoedsoned  (#861-0.61) 0D uedep IwopnsyA
- - - - ‘ - G/ <
96  00F  €0¥ Ly el 282’ 0P<HD0 fpms (1102-6002) Asobins 61
- L. ve 0¢ - - - (514 9/ - GZl OVSHDA L ©A0adsosey 8AeInd Jusmispun 05  Bulyd ‘e e BN
. (c661-1861)
68 /9% 091 €62 929 09+ 6l €€ 929 600'L 09< D0 Apms ALO}oo1SED BANBIND @1
A 95 ce €z 89 12 A 69 *14 - GLL OYSHDA L ©Ajoedsolley  juemJspun Oy uedep ‘e }8 yoisH
N I Il I JemoT SIppIN Joddn  slewsq se odfy
aby ‘'ON dnoin SON BLIBIO JUBlled Aiunon sioyiny
obeys NI UoIEBo0| Jown| Japusy swinoog

(ponurzu0d) 1 S1qey,

Transl Cancer Res 2020;9(10):6026-6038 | http://dx.doi.org/10.21037/tcr-20-2024

© Translational Cancer Research. All rights reserved.



Translational Cancer Research, Vol 9, No 10 October 2020 6031

Table 2 Subgroup meta-analysis of clinicopathological characteristics and survival outcomes between the younger group and older group

Subgroup '22‘;?:: Ig;:ﬁ: P (%) Effectmodel  OR/WMD 95% Cl P
Female 25 81,188 76 Random 2.09 1.81-2.41 <0.001
Diffuse type 10 56,335 82 Random 4.29 3.15-5.85 <0.001
pTNM stage IV 16 26,202 0 Fixed 1.21 1.08-1.35 <0.001
Poorly differentiation 19 75,349 82 Random 3.59 2.89-4.47 <0.001
SRCC 5 52,262 0 Fixed 4.81 4.33-5.33 <0.001
Therapeutic regimen
Subtotal gastrectomy 9 14,427 39 Fixed 0.88 0.79-0.99 0.03
Curative gastrectomy 14 18,159 10 Fixed 0.93 0.82-1.06 0.30
D1 lymphadenectomy 4 7,387 25 Fixed 0.59 0.48-0.73 <0.001
> D2 lymphadenectomy 4 7,387 27 Fixed 1.77 1.44-2.18 <0.001
Chemotherapy 6 8,750 43 Fixed 1.79 1.49-2.16 <0.001
Postoperative complications 5 6,309 73 Random 0.44 0.24-0.79 0.006
Recurrence/metastasis
Peritoneal recurrence 4 1,965 11 Fixed 1.93 1.31-2.84 0.001
Lymph node metastasis 8 3,901 0 Fixed 0.83 0.69-0.98 0.03
Hepatic metastasis 9 11,126 0 Fixed 0.68 0.47-0.98 0.04
Peritoneal metastasis 9 11,695 63 Random 1.63 1.16-2.27 0.004
5-year OS 9 59,647 60 Random 1.01 0.79-1.30 0.92
5-year OS underwent surgery 18 26,770 56 Random 1.35 1.16-1.57 <0.001
Stage I-OS 8 6,536 11 Fixed 2.38 1.56-3.61 <0.001
Stage II-OS 8 3,347 46 Fixed 1.28 0.98-1.66 0.07
Stage llI-OS 7 5,702 27 Fixed 1.36 1.14-1.63 <0.001
Stage IV-0S 7 1,483 0 Fixed 1.93 1.30-2.85 0.001
5-year OS underwent curative surgery 12 19,012 60 Random 1.39 1.12-1.72 0.002
Stage I-OS 4 5,261 51 Random 1.73 0.86-3.49 0.13
Stage II-OS 4 2,771 51 Random 0.95 0.60-1.51 0.83
Stage IlI-OS 4 4,639 0 Fixed 1.29 1.05-1.58 0.01
Stage IV-0OS 3 1,016 0 Fixed 1.86 1.20-2.89 0.006

pTNM, pathological (p), primary tumor (T), lymph nodes (N) and distant metastases (M); SRCC, signet ring cell carcinoma; OS, overall
survival.
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were no statistical differences in curative resection rate
between the two groups (OR =0.93; 95% CI: 0.82-1.06,
P=0.30, ’=10%) (Figure S3).

Postoperative complications

A total of 6,309 patients from five studies were enrolled
in postoperative complications. The result revealed that
the proportion of complications in younger patients was
significantly lower compared to the older (OR =0.44, 95%
CI: 0.24-0.79, P=0.006), and the heterogeneity between
the younger and older group was significant (I°=73%)
(Figure S4).

Survival outcomes

Figure 2 presented the meta-analysis of the 5-year overall
survival (OS) with total patients, gastrectomy group, and
only curative gastrectomy group, respectively. There was
no significant difference for total patients based on the
nine included studies (OR =1.01, 95% CI: 0.79-1.30,
P=0.92, I’=60%). However, the pooled 18 and 12 studies
respectively showed that younger adults in gastrectomy
group and only curative gastrectomy group were associated
with better survival relative to that of the older (OR =1.35,
95% CI: 1.16-1.57, P<0.001, ’=56%; OR =1.39, 95% CI:
1.12-1.72, P=0.002, I’'=60%).

Moreover, further survival analyses between younger
and older patients were done under the different pTNM
tumor stage. Four of the studies provided survival rates
for gastrectomy group, and the meta-analysis showed that
younger patients at pIT'NM stage I, stage III, and stage
IV were associated with better 5-year OS than older (OR
=2.38, 95% CI: 1.56-3.61, P<0.001, I’=11%; OR =1.36,
95% CI: 1.14-1.63, P<0.001, I’=27%; OR =1.93, 95% CI:
1.30-2.85, P=0.001, I’=0%, respectively) (Figure 3). For
the only curative gastrectomy group, three of the included
studies revealed that younger patients at pTINM stage
III and stage IV also had improved survival (OR =1.29,
95% CI: 1.05-1.58, P=0.01, ’=0%; OR =1.86, 95% CI:
1.20-2.89, P=0.006, I’=0%, respectively), but there was
no statistical difference in gastric cancer at stage I (OR
=1.73, 95% CI: 0.86-3.49, P=0.13, I’=51%) (Figure 4). The
short-term (including the 1-, 2-, 3-year) survival rates were
presented in Tuble S2.

Concerning to the metastasis status of gastric cancer,
nine of the 25 studies showed that younger group was
predominant in peritoneal metastasis (OR =1.63, 95%

© Translational Cancer Research. All rights reserved.
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CI: 1.16-2.27, P=0.004, I’=63%). Some included studies
reported the lymph node metastasis and hepatic metastasis
of gastric cancer, and our result showed that both lymph
node metastasis and hepatic metastasis ratio was lower
in younger group compared with those of the older (OR
=0.83, 95% CI: 0.69-0.98, P=0.03, I’=0%; OR =0.68, 95%
CI: 0.47-0.98, P=0.04, I’=0%). In addition, 4 related studies
indicated that the incidence of peritoneal recurrence was
significantly higher in younger group (OR =1.93, 95% CIL:
1.31-2.84, P=0.001, I’=11%) (Figure S5 and Tuable S3).

Discussion

The review and meta-analysis involved 24 retrospective
comparative trails and one prospective study with 81,188
patients with gastric cancer. Our findings demonstrated
that the younger group after gastrectomy or only curative
gastrectomy was correlated with a better OS, but there was
no significant difference for total patients between the two
groups. To our best knowledge, this analysis was the most
extensive evaluation to compare the clinicopathological
feature and prognosis between the younger and older
group.

Several findings regarding the clinicopathological
characteristics in the meta-analysis were in agreement
with previous researches, including a higher proportion of
female, poorly differentiation, signet ring cell carcinoma,
diffuse histology, and pTNM tumor stage IV in younger
adults (8-21). Our survey revealed that younger patients had
a higher proportion of females, while male predominance
was mostly seen in the older group. Although the reasons
for female predominance in younger patients were not clear,
some potential explanations had been identified. Several
studies considered hormonal factors, such as estrogens and
higher percentages of estrogen receptor-positive cells might
be associated with the predominance of younger females
(36,37). Compared to older patients, younger patients with
gastric cancer had been believed to be related to genetic
changes rather than environmental factors (38). Thereby
more frequent exposure to environmental carcinogens,
such as cigarettes, might lead to the dominance among
older male patients (39). Concerning to histological type,
our analysis revealed that poorly differentiation, diffuse-
type, and signet ring cell carcinoma were predominant in
the younger group. In comparison, more patients in the
older group were diagnosed as intestinal type and mucous
adenocarcinoma. The primary reason may be germline
mutations, specifically in the CDHI gene, as reported in

Transl Cancer Res 2020;9(10):6026-6038 | http://dx.doi.org/10.21037/tcr-20-2024
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A Younger group  Older group Odds Ratio 0Odds Ratio
Study or Subgrou Events  Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% C

Bani 2005 8 92 83 774 75% 0.79[0.37,1.70] —
Bautista and Jiang etal 2014 28 62 140 453 1156% 1.84 [1.07, 3.19] ———
Cormedi and Katayama et al 2018 ag 169 2346 3649 183% 0.77 [0.56, 1.05] —
Guan and Yuan etal 2019 82 128 778 1275 1B.1% 1.14[0.78, 1.66] S
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Total events 581 17302
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Figure 2 The 5-year overall survival for gastric cancer between younger and older group. (A) The 5-year overall survival of total patients; (B)

the 5-year overall survival of patients underwent gastrectomy; (C) the 5-year overall survival of patients underwent curative gastrectomy.
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Figure 3 The 5-year overall survival of gastric cancer underwent gastrectomy between younger and older group. (A) Meta-analysis of

patients at pTNM stage I; (B) meta-analysis of patients at pTNM stage II; (C) meta-analysis of patients at pTINM stage III; (D) meta-

analysis of patients at pTNM stage IV.
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Figure 4 The 5-year overall survival of gastric cancer underwent curative gastrectomy between younger and older group. (A) Meta-analysis

of patients at pTNM stage I. (B) meta-analysis of patients at pTNM stage II; (C) meta-analysis of patients at pTNM stage III; (D) meta-

analysis of patients at pTINM stage IV.

some researches (26,40,41). While the included studies
rarely capture the duration of symptoms before initial
diagnosis, other researches have reported delayed diagnosis,
and hereditary factors may be closely correlated with
advanced gastric cancer (42,43).

Surgery, especially curative resection, was an important
approach for patients with gastric cancer (44). There
were higher proportions of chemotherapy and > D2
lymphadenectomy in the younger group compared with
the older. However, the percentages of total gastrectomy

© Translational Cancer Research. All rights reserved.

and curative resection revealed no statistical differences
between younger and older groups, while subtotal
gastrectomy was frequently performed in older patients.
These results may be due to the significant comorbidities
and impairment of functional status in older patients
(45-47). Moreover, a previous study demonstrated that
the ratio of older patients who had other synchronous or
previous malignancies at initial diagnosis was up to 21%
based on Munich Cancer Registry data (48). In our review,
postoperative complications were more prevalent in the
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older group, which also reflected a worse tolerance for
surgery or chemotherapy. Several studies investigated that
the incidence of postoperative complications was closely
correlated with poor prognosis (49,50), thus providing a
survival advantage for the younger group.

In this analysis, a tendency of peritoneal metastasis in the
younger group may reflect the genetic susceptibility, such
as CDH1 and RhoA, that could lead to more aggressive
biological behaviors (40,51). Moreover, the infiltration of
poorly differentiated gastric cancer was more pronounced
in the vertical direction, thus conferring lymph node
involvement and peritoneal dissemination. Metastasis was
the leading cause of recurrence, and it had been thought
that peritoneal metastasis was the most common form of
repetition in gastric carcinoma (15). Our finding indicated
a higher incidence of peritoneal recurrence in younger
patients, which was similar to the other conclusion (12).

Younger gastric cancer patients as a group revealed
similar long-term OS compared to older, and this finding
was consistent with previous studies (5,10,11,20). In the
subgroups of gastrectomy and only curative gastrectomy,
both the short-term (including the 1-, 2-, 3-year) and
long-term (including the 5-year) OS for older group was
more miserable than those of the younger group, possibly
due to a more significant percentage of comorbidities and
complications. When the 5-year OS under different pTNM
stages was evaluated, the results differed substantially
between the younger and older group. A trend towards
better long-term survival in the younger group may reflect
a higher tolerance for the patients given a younger age and
fewer comorbidities. Moreover, the shorter life expectancy
of the older group compared to the younger may also be
responsible.

There were several limitations in the analysis because
of the characteristics of the included studies identified.
Firstly, only one of the trials we identified was a prospective
study. Secondly, most of the included studies were from
Eastern Asia, which might not have a great representative
and guiding value across the globe, especially in Western
countries. Thereby, more related researches were expected
to evaluate in gastric cancer patients at a younger age.
Thirdly, there were inevitable heterogeneities, such as
female ratio, diffuse type, as well as several survival variables
in the analysis. The contribution of each included study to
the pooled estimate was evaluated in the sensitivity analyses,
and the result showed that sources of these heterogeneities
were mainly from the selection bias. Furthermore, the lack
of available patient data did not allow our analysis to assess

© Translational Cancer Research. All rights reserved.
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disease-specific survival and disease-free survival. Despite
these limitations, the study to our knowledge was the
most extensive analysis evaluating the clinicopathological
characteristics and survival outcomes in the younger and
older patients, which may overcome the limitation of small
sample size and single-institution targeted the field. Besides,
all of the clinical studies involved in the meta-analysis had
a high quality and met our inclusion criteria, thus might
provide more valuable resources for the clinicians in
patients’ management and decision-making.

Conclusions

In conclusion, younger patients with gastric cancer were
more often diagnosed as poorly differentiation and later
pTINM tumor stage. However, younger cancer patients
following gastrectomy had a better OS rate than patients
in older group. Future large-scale analyses are expected to
confirm our findings.
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Supplementary

Table S1 Clinicopathological characteristics of the included 25 studies

Cardiopulmonary

Differentiation

Lauren type

Borrmann classification

Authors Group No. Tumor size + SD (cm) Pain  Bleeding } SRCC Mucinous

disease Well  Poor Intestinal Diffuse Mixed I I I v
Song YG 112 <6 n=70; >6 n=42 - - - 6 106 - - - - - - - - -
etal. (4) OG 358  <6n=239;>6n=119 - - - 83 275 - - - - - - - - -
Cormedi YG 71 - - - - - - - - 3 57 3 - - - -
etal. () oG 223 - - - - - - - - 78 74 14 - - - -
Tavares YG 23 - 12 3 - 4 12 - - 8 15 0 - - - -
etal. () oG 360 - 160 100 - 56 89 - - 255 105 0 - - - -
Guan YG 1,369 5.003.00 - - - 31 916 558 25 668 652 - - - - -
etal. (9) 0G 46,521 4.00+1.47 - - - 2493 22,616 5756 990 37,799 7,021 - - - - -
Isobe YG 169 - - - - - 66 75 4 - - - - - - -
etal. (10 o 3640 - - - - - 943 600 82 - - - - - - -
Kim YG 137 5.07+3.23 - - - - - 25 4 - - - 5 13 93 26
etal. (1) og 104 5.16+3.45 - - - - - 6 10 - - - 10 43 128 13
Kunisaki YG 131 <5 n=76; =5 n=55 - - - 30 101 - - - - - - - - -
etal. (120 5a 918 <5n-536;25n-382 - - - 479 439 - - - - - - - - -
Liu YG 198 - - - 0 7 164 - - - - - - - - -
eta. (13 6a 1,006 - - - 29 123 587 - - - - - - - - -
Okamoto  YG 34 - - - - - 22 2 0 - - - 020 0 12 4
eta. (19 55 132 - - - - - 51 1 5 - - - 385 25 34 14
Takatsu YG 136 - - - - 13 123 - - - - - - - - -
etal. (19 55 1435 - - - - 662 773 - - - - - - - - -
Tekesin YG 92 - 22 6 - - - - - 39 s 7 - - - -
etal. (18 og 774 - 191 52 - - - - - 526 220 21 - - - -
Wang YG 21 <6 n=13; =5 n=8 - - - 4 10 4 1 - - - 1 6 12 2
eta. (1) g 36 <5n=23; 5 n=13 - - - 10 4 2 5 - - - 2 13 19 1
Hsieh YG 115 4.80+3.50 - - - 17 98 - - 17 64 13 - - - -
etal. (18 oa 1,009 4.50+3.00 - - - 453 556 - - 491 279 103 - - - -
Ma Ya 125 - - - - 3 1 - - - - - - - - -
eta. (19 55 1780 - - - - 93 1228 - - - - - - - - -
Mitsudomi  YG 128 - 48 6 3 5 94 - - - - - 2 11 28 20
etal. 20) g 1075 - 20 3 14 600 449 - - - - - 20 175 347 106
Kulig YG 214 - 90 12 2 - - - - 42 g0 18 - - - -
etal. @) og 3217 - 1831 186 293 - - - - 1,106 623 207 - - - -
Bani-Hani  YG 17 - 12 2 - - 8 - - 6 1" - - - - -
etal. 22 g 159 - 109 23 - - 41 - - 121 18 - - - - -
Kim Ya 175 - - - - 42 133 - - - - - - - - -
eta. @) 5a 1124 - - - - 608 516 - - - - - - - - -
Lai YG 883  <4n=586;>4n=288 - - - 135 711 - - - - - 10 114 297 75
etal. 24 oq 6071 <4n=354;>4n=2488 - - - 2661 3232 - - - - - 665 812 2,039 405
Maehara YG 174 7.10£4.20 - - - 39 135 - - - - - - - - -
etal. 25 oa 386 6.30£3.80 - - - 225 129 - - - - - - - - -
Silva YG 62 <5n=31; >5 n=27 - - - - - - - 15 % 11 - - - -
etal. 26) oG 453 <5ne179;55n=259 - - - - - - - 230 146 77 - - - -
Zhou YG 152 - 73 19 - - - - - 14 120 18 - - - -
etal. 2l oa 250 - 98 11 - - - - - 156 73 21 - - - -
Adachi YG 36 6 23 - 0 - 33 - - - - - - - - -
etal. 28) g 68 6.05 16 - 21 - 35 - - - - - - - - -
Bautista YG 46 - - - 3 0 37 - - 14 2 - - - - -
etal. 29 oa 1208 - - - 564 40 759 - - 754 494 - - - - -
Wang YG 342 - - - - 16 258 86 16 64 166 112 18 114 156 54
eta. B0 5g 3588 - - - - 172 2244 534 233 790 2,049 1,027 272 1,252 1,756 308

No., number of patients; Pain, abdominal pain; SRCC, signet ring cell carcinoma; YG, younger group; OG, older group.



Younger group  Older group Odds Ratio Odds Ratio

_Study or Subgroup Events  Total Events Total Weight M-H,Random.95%Cl  M-H, Random.95%Cl
Adachi and Ogawa et al 1994 16 36 25 68 21% 1.38[0.61,313) = e
Bani 2005 10 17 55 159 1.5% 2.70[0.97,7.49)
Bautista and Jiang et al 2014 22 46 494 1208 31% 1.32[0.73, 2.39] e
Cormedi and Katayama et al 2018 37 71 88 223 34% 1.67 [0.98, 2.86) T
Guan and Yuan et al 2019 641 1369 18417 46521 6.3% 1.341.21,1.50) oz
Hsieh and Wang et al 2012 69 115 373 1009 4.4% 2.56[1.72,3.79] T
Isobe and Hashimoto et al 2013 90 169 1131 3649 50% 2.54[1.86, 3.46) i
Kim and Boo et al 2008 75 175 359 1124 4.9% 1.60[1.16,2.21) I
Kim and Joo et al 2005 74 137 63 194 40% 2.44[1.56, 3.83] =
Kulig and Popiela et al 2008 95 214 940 3INT 52% 1.93[1.46, 2.56) s
Kunisaki and Akiyama et al 2006 67 13 260 918 45% 265[1.83, 384 =3
Lai and Kim et al 2008 407 883 1876 6BO7T1  BA% 1.91 [1.66, 2.21) =
Liu and Feng etal 2016 83 198 201 1096 4.9% 3.21[2.33,4.43) T
Ma and Ren et al 2018 49 125 411 1752 45% 210[1.44,3.08) e
Maehara and Emi et al1996 85 174 108 356 45% 216[1.49,314) R
Mitsudami and Matsusaka et al 1989 62 128 412 1275  46% 1.97 [1.36, 2.84) —t
Okamoto and Makino et al 1988 24 34 3% 132 20% 6.65[2.89,15.30]
Silva and Begnami et al 2008 24 62 165 453  3.4% 1.10[0.64,1.90] ] S
Song and Lietal 2017 53 112 a4 358 4.0% 2.93[1.88,457) —=
Takatsu and Hiki et al 2018 B4 136 411 1435  46% 2.21[1.55,3.186) e
Tavares and Gandra etal 2013 11 23 153 360 2.0% 1.24[0.53, 2.89] —
Tekesin and Gunes etal 2019 39 92 221 774 4.0% 1.84[1.18,2.86]  fes
Wang and Hsieh et al 1996 12 21 14 36 14% 210([0.70,6.25) =
Wang and Xu et al 2016 144 342 1140 3588 5.6% 1.56 [1.25, 1.96) e
Zhou and Shi etal 2015 99 152 72 250 41% 4.62[3.00,7.11] .
Total (95% CI) 4962 76226 100.0% 2.09[1.81,2.41] L 4
Total events 2352 27509
Heterogeneity: Tau®= 0.08; Chi*= 99.01, df = 24 (P < 0.00001); F= 76% 011 0:2 0:5 2 5 1:0

Testfor overall effect: Z=10.03 (P < 0.00001) Younger Older

Figure S1 Meta-analysis of female ratio between younger and older group.



_Study or Subgroup Events al_Events otal Weig -H, Rand % CI
Bani 2005 1 17 18 158 51% 14.36 [4.74, 43.54] - —
Bautista and Jiang et al 2014 32 46 494 1208 89% 3.30[1.74,6.26) e
Cormedi and Katayama et al 2018 a7 71 74 223 8.8% 8.20 [4.29,15.67] ——
Guan and Yuan etal 2018 652 1368 7021 46521 141% 5.121[4.59,5.71] i
Hsieh and Wang et al 2012 64 115 279 1008 11.7% 3.28 [2.22, 4 .886) -
Kulig and Popiela et al 2008 80 214 623 3217 128% 2.49[1.86,3.32] T
Silva and Begnami et al 2008 36 62 148 453 10.0% 2.81 [1.69,5.00] =
Tavares and Gandra etal 2013 15 23 105 360 B.6% 4.55[1.87,11.08] TR
Tekesin and Gunes etal 2019 45 92 220 774 11.2% 2.41[1.56,3.73] -
Zhou and Shi etal 2015 120 152 73 250 107% 9.09 [5.65, 14.63] —
Total (95% CI) 2161 54174 100.0% 4,29 [3.15, 5.85] L 4
Total events 1112 9053
Heterogeneity: Tau?= 0.17; Chi*= 50.88, df= 9 (P < 0.00001); F= 82% n =05 0;2 5 2:0
Testfor overall effect Z= 9.20 (P < 0.00001) i g Younger Older
B Younger group  Older group Odds Ratio Odds Ratio
Study or Subgrou Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Adachi and Ogawa et al 1994 T 36 14 B8 14%  0.93[0.34, 2.56)
Bani 2005 7 17 46 159  1.0% 1.72[0.62, 4.79)
Cormedi and Katayama et al 2018 36 71 89 223 39% 1.55[0.91, 2.65) =
Hsieh and Wang et al 2012 14 115 89 1009 29% 1.43[0.79, 2.61) =
Isobe and Hashimoto et al 2013 48 169 782 3643 91% 1.45[1.03, 2.05)
Kirm and Boo et al 2008 37 175 236 1124 92% 1.01[0.68, 1.49) = =
Kim and Joo et al 2005 39 137 38 194 41%  1.63([0.98,2.73] —
Kulig and Popiela et al 2008 63 214 T70 3117 124% 1.33(0.98, 1.80] |
Kunisaki and Akiyama et al 20086 12 13 1 918  46% 0.73[0.39,1.37] = .
Lai and Kim et al 2008 a1 883 597 6071 250%  1.05[0.83,1.33] -
Song and Lietal 2017 18 12 38 358 28% 1.61[0.88, 2.96) I
Takatsu and Hiki et al 2016 22 136 190 1435 51% 1.26 [0.78, 2.05) R B
Tavares and Gandra et al 2013 B 23 97 360 1.6%  0.96[0.37,250]
Tekesin and Gunes et al 2019 52 92 372 774 B3%  1.40[091,217) S
Wang and Xu et al 2016 26 342 263 3588 76% 1.04 [0.68, 1.58] S
Zhou and Shi et al 2015 15 152 22 250 28% 1.13[0.57, 2.26) =
Total (95% CI) 2805 23397 100.0%  1.21[1.08, 1.35] L
Total events 493 3754
Heterogeneity: ChiF=11.34, df= 15 (P = 0.73); F= 0% 0 2 u:s ] = 5=

Test for overall effect: Z= 3.40 (P = 0.0007) Younger Older

C Younger group  Older group Odds Ratio Odds Ratio
_ Study or Subgroup Events _ Total 1l al Weight M-H.R 95% -H, Random, 95¢

Adachi and Ogawa et al 1994 33 36 35 68  22% 10.37 [2.90, 37.08]
Bani 2005 8 17 4 159  29% 2.56[0.93,7.07) 1
Bautista and Jiang et al 2014 3r 46 759 1208 4.2% 2.43[1.16,5.09] —
Guan and Yuan etal 2019 916 1369 22616 46521 79% 2141.91, 2.40) -
Hsieh and Wang et al 2012 10 21 4 3B 20% 7.27[1.89, 27.96]
Isobe and Hashimoto et al 2013 66 169 943 3649 BY% 1.84[1.34,2.53] e
Kirm and Boo et al 2008 133 175 516 1124 6.6% 3.73[2.59,5.38] T
Kunisaki and Akiyama et al 2006 101 1 439 918  62% 3.67[2.40,5.63) =_
Lai and Kim et al 2008 m 883 3232 60T 7.7% 3.63[3.05 4.32] g
Liu and Feng et al 2016 164 198 587 1096 6.5% 4.18[2.84,6.18) =
Ma and Ren etal 2018 11 125 1228 1752 53% 3.38[1.92,5.95] T e
Maehara and Emi et al1996 135 174 129 356 65.3% 6.09[4.02,9.24)] S
Mitsudomi and Malsusaka et al 1989 94 128 449 1275 B.3% 5.09 [3.38, 7.65] ==
Okamoto and Makino et al 1988 22 34 51 132 4.0% 2.91 [1.33,6.39] =
Song and Lietal 2017 106 112 275 358 36% 5.33[2.26,12.58) s
Takatsu and Hiki et al 2016 123 136 773 1435 52% 8.10[4.53,14.49] T
Tavares and Gandra etal 2013 12 23 89 360 36% 3.32[1.42,7.79 —
Wang and Hsieh etal 1996 a8 115 556 1009 55% 470[2.77,7.98] s
Wang and Xu et al 2016 258 342 2244 3588 7.3% 1.841.43,237 G
Total (95% CI) 4234 71115 100.0% 3.59[2.89,4.47] *
Total events 3138 34966
Heterogeneity, Tau*=0.15; Chi*=102.79, df= 18 (P < 0.00001); F= 82% o 1:35 012 T 5 210
Test for overall effect: Z= 11.46 (P = 0.00001) ) : Younger Older

D Younger group  Older group Odds Ratio 0Odds Ratio
Study or Subgroup Events  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Guan and Yuan et al 2019 558 1369 5756 46521 84.7% 4.87 [4.36, 5.45]
Isobe and Hashimoto etal 2013 75 169 600 3649 128% 4.05[2.96, 5.56] T
Kirm and Joo et al 2005 25 137 B 194 1.8% 6.99([2.78,17.57]
Okamoto and Makino et al 1988 2 34 1 132 02% 819[0.7293.13]
Wang and Hsieh et al 1996 4 pal 2 36 05% 4.00[0866, 24.06) =
Total (95% CI) 1730 50532 100.0%  4.81[4.33,5.33] ‘
Total events 664 6365
Heterogeneity: Chi*= 2.03, df=4 (P=0.73); F= 0% a_’bz l.‘f1 1% ;'U

Testfor overall effect: Z= 29.52 (P < 0.00001) Younger Older

Figure S2 The proportion of clinicopathologic feature between younger and older group. (A) Meta-analysis of diffuse type; (B) meta-
analysis of pTNM stage IV; (C) meta-analysis of poorly differentiation; (D) meta-analysis of signet ring cell carcinoma.
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Odds Ratio

M-H, Fixed, 95% CI

Hsieh and Wang et al 2012 84 115 753 10089 6.4% 0.92 [0.60,1.42] —
Kim and Joo et al 2005 78 125 122 174 59% 0.71[0.44,1.15] =
Kulig and Popiela et al 2008 a9 152 1195 2093 104%  1.06[0.76,1.48] il
Kunisaki and Akiyama et al 2006 93 13 644 918 7.2%  1.04[0.70,1.56] )
Lai and Kim et al 2008 612 883 4491 6071 543%  079[0.68, 093] &
Maehara and Emi et al1996 112 174 212 356 7.7%  1.23[0.84,1.79) e S
Mitsudomi and Matsusaka et al 1988 13 123 a0 1228 2.3% 1.49[0.81, 2.76] —
Tavares and Gandra et al 2013 4 23 133 360 20% 0.36[0.12,1.08]
Tekesin and Gunes etal 2019 17 49 185 443 37T% 0.74[0.40,1.37) I
Total (95% CI) 1775 12652 100.0%  0.88[0.79, 0.99] L
Total events 1102 7825
Heterogeneity: Chi*=13.11, df= 8 (P = 0.11); F= 38% n’z u}s 5 2 5
Testfor overall effect: Z=2.21 (P=0.03) # Ybungm older
Younger group  Older group Odds Ratio Odds Ratio
_ Study or Subgroup Events  Total Events Total Weight M-H. Fixed, 95%Cl  M-H.Fixed, 95%Cl
Isohe and Hashimoto etal 2013 30 152 988 3411 26.7% 0.60[0.40,0.91] —
Kulig and Popiela et al 2008 39 152 641 2083 255% 0.78[0.54,1.14] —
Kunisaki and Akiyama et al 2006 24 131 280 918 226% 0.51[0.32,0.81] —
Maehara and Emi et al1996 32 174 119 356 25.2% 0.45[0.29, 0.70] %
Total (95% CI) 609 6778 100.0%  0.59 [0.48, 0.73] S
Total events 125 2028
Heterogeneity: Chi*= 4.01, df= 3 (P = 0.26); F= 25% n=2 0*5 2 5
Test for overall effect: Z= 4.96 (P < 0.00001) : \Ifounger older
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Study o baroup 2Nts Tota e d eig M-H, Fixed, 95% Cl ixed, 95% C
Bautista and Jiang et al 2014 31 46 475 1208 69%  319[1.70,597)
Cormedi and Katayama et al 2018 21 71 59 223 121% 1.17 [0.65, 2.11] —
Hsieh and Wang et al 2012 82 15 590 1009 20.9% 1.76 [1.16, 2.69] —r—
Isobe and Hashimoto etal 2013 69 169 1180 3649 37.3% 1.44 [1.05,1.98] —a—
Ma and Ren etal 2018 96 125 1023 1752 191%  2.36[1.54, 3.61] -
Tavares and Gandra etal 2013 ] 23 86 360 38% 2.05[0.86, 4.90]
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Blani 2005 7 17 66 159 1.6% 0.99 [0.36, 2.72) .
Hsieh and Wang et al 2012 1M 115 893 1009 4.9% 0.94 [0.52, 1.69] —
Isobe and Hashimoto et al 2013 112 169 2728 3649 17.8%  0.66[0.48,092) =
Kirm and Boo et al 2008 144 175 888 1124 92%  1.23[0.82,1.87] I
Kim and Joo et al 2005 101 137 157 194 74%  066[0.39,1.11] -
Kulig and Popiela et al 2008 78 152 1146 2093 16.5%  0.87[0.63,1.21] T
Kunisaki and Akiyama et al 2006 121 131 827 918 34%  1.33[0.67,2.63] —
Maehara and Emi et al1996 125 174 255 356 10.3%  1.01[0.68,1.51] S
Mitsudomi and Matsusaka et al 1989 103 128 1076 1275 8.4%  0.76([0.48,1.21] =
Okamoto and Makino et al 1988 15 34 73 132 3.6% 0.64 [0.30, 1.36] —
Song and Lietal 2017 85 112 260 358 6.5% 1.1910.73,1.94] =
Takatsu and Hiki et al 2018 114 126 1241 1435 4.2% 1.49[0.80, 2.74] ]
YWang and Hsieh et al 1996 19 i 33 36 0.5% 0.86 [0.13, 5.84]
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Total (95% CI) 1833 16326 100.0% 0.93 [0.82, 1.06]
Total events 1452 13049
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Test for overall effect: Z=1.05 (F = 0.30)

Younger Older

Figure S3 The proportion of therapeutic regimen between younger and older group. (A) Meta-analysis of subtotal gastrectomy; (B) meta-

analysis of D1 lymphadenectomy; (C) meta-analysis of chemotherapy; (D) meta-analysis of curative resection.



Younger group  Older group Odds Ratio Odds Ratio

Study or Subgrou Events Total Events Total Weight M-H. Random, 95% CI M-H, Random, 95% CI

Adachi and Ogawa et al 1994 7 36 25 68 16.8% 0.42 (0.16,1.09] —a—r

Hsieh and Wang et al 2012 4 115 153 1009 16.0% 0.20 (0.07,055) ——*——

Kulig and Popiela et al 2008 65 214 1058 3217 27.7% 0.89 [0.66, 1.20] ==

Mitsudomi and Matsusaka et al 1989 ) 48 15 31 16.0% 0.25[0.09,088 —

Takatsu and Hiki et al 2016 14 136 276 1435 235% 0.48 (0.27, 0.85] ——

Total (95% CI) 549 5760 100.0% 0.44[0.24, 0.79] e

Total events 99 1527

Heterogeneity: Tau®= 0.31; Chi*= 15.06, df = 4 (P = 0.005); F=73% 0=1 u:z 0:5 1 2 5 1=g

Test for overall effect Z= 2.74 (P = 0.006) Younger Older

Figure S4 Meta-analysis of the proportion of postoperative complications between younger and older group.



Table S2 Subgroup meta-analysis of overall survival comparison between the younger group and older group

Subgroup '22‘3?:: ';;’t'i‘:r';’: (%)  Effectmodel ORMWMD  95% Cl P
0os

1-year OS 8 59,132 81 Random 1.08 0.80-1.45 0.63

2-year OS 8 59,132 78 Random 1.04 0.79-1.36 0.79

3-year OS 8 59,132 74 Random 1.01 0.78-1.32 0.93

5-year OS 9 59,647 60 Random 1.01 0.79-1.30 0.92
OS underwent gastrectomy

1-year OS 15 18,442 0 Fixed 1.20 1.04-1.39 0.01

2-year OS 15 18,442 56 Random 1.31 1.08-1.58 0.005

3-year OS 15 18,442 1 Fixed 1.33 1.19-1.48 <0.001

5-year OS 18 26,770 56 Random 1.35 1.16-1.57 <0.001
Stage I-OS underwent gastrectomy1

1-year OS 5 5,437 0 Fixed 5.18 1.03-26.03 0.05

2-year OS 5 5,437 0 Fixed 2.29 1.11-4.71 0.02

3-year OS 5 5,437 0 Fixed 3.32 1.72-6.40 <0.001

5-year OS 8 6,536 11 Fixed 2.38 1.56-3.61 <0.001
Stage 1I-OS underwent gastrectomy

1-year OS 5 2,735 0 Fixed 1.54 0.72-3.33 0.27

2-year OS 5 2,735 0 Fixed 1.25 0.80-1.94 0.33

3-year OS 5 2,735 45 Fixed 1.47 1.01-2.14 0.04

5-year OS 8 3,347 46 Fixed 1.28 0.98-1.66 0.07
Stage IlI-OS underwent gastrectomy

1-year OS 5 4,499 61 Random 1.41 0.81-2.45 0.22

2-year OS 5 4,499 55 Random 1.53 1.07-2.20 0.02

3-year OS 5 4,499 60 Random 1.62 1.14-2.31 0.007

5-year OS 7 5,702 27 Fixed 1.36 1.14-1.63 <0.001
Stage IV-OS underwent gastrectomy

1-year OS 5 1,341 74 Random 1.18 0.54-2.58 0.68

2-year OS 5 1,341 83 Random 3.46 1.26-9.56 0.02

3-year OS 5 1,341 41 Fixed 1.77 1.23-2.54 0.002

5-year OS 7 1,483 0 Fixed 1.93 1.30-2.85 0.001
OS underwent curative surgery

1-year OS 11 12,660 0 Fixed 1.35 1.05-1.72 0.02

2-year OS 11 12,660 33 Fixed 1.22 1.03-1.45 0.02

3-year OS 11 12,660 0 Fixed 1.36 1.17-1.58 <0.001

5-year OS 12 19,012 60 Random 1.39 1.12-1.72 0.002
Stage I-OS underwent curative surgery

5-year OS 4 5,261 51 Random 1.73 0.86-3.49 0.13
Stage 1I-OS underwent curative surgery

5-year OS 4 2,771 51 Random 1.07 0.80-1.43 0.67
Stage IlI-OS underwent curative surgery

5-year OS 4 4,639 0 Fixed 1.29 1.05-1.58 0.01
Stage IV-OS underwent curative surgery

5-year OS 3 1,016 0 Fixed 1.86 1.20-2.89 0.006
OS underwent Non-curative surgery

1-year OS 3 268 70 Random 1.31 0.40-4.29 0.66

2-year OS 3 268 38 Fixed 0.92 0.49-1.71 0.87

3-year OS 3 268 0 Fixed 1.37 0.72-2.61 0.34

5-year OS 3 268 0 Fixed 1.14 0.56-2.36 0.72

1stage, pTNM stage. OS, overall survival.



A Younger group  Older group Odds Ratio Odds Ratio

Study or Subgrou; Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% ClI

Kunisaki and Akiyama et al 2006 18 131 B1 918 40.9% 2.241.28,3.92) —

Maehara and Emi et al1996 15 125 25 255 451% 1.25[0.64, 2.47] —ri—

Takatsu and Hiki et al 2016 6 14 58 276 10.0% 2.82[0.94,8.45) T— = ..
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Heterogeneity. Chi*= 3.38, df=3 (P=0.34); F=11%
Test for overall effect: Z= 3.30 (P = 0.0010)

B Younger group  Older group Odds Ratio Odds Ratio
Study or S ou Events Total Events Total Weight M-H. Random, 95% CI M-H. Random, 95% CI
Adachi and Ogawa et al 1994 4 7 7 24 31% 3.24 [0.57,18.38]
Hsieh and Wang et al 2012 76 115 461 1009 152% 2.32[1.54,3.47) T
Isobe and Hashimoto et al 2013 33 169 414 3649 154% 1.90[1.28,2.81) S
Kim and Joo et al 2005 21 137 18 194 11.0% 1.77[0.90, 3.47) T =
Kunisaki and Akiyama et al 2006 6 13 44 918  84% 0.95[0.40, 2.28] T
Maehara and Emi et al1996 23 125 23 255 11.7% 2271.22,4.24) .
Okamoto and Makino et al 1988 13 34 20 132 88% 3.47[1.50,8.03] —
Tekesin and Gunes et al 2019 26 92 230 774 14.0% 0.93[0.58, 1.50] s
Wang and Xu et al 2016 13 342 173 3588 124% 0.78[0.44,1.39] T I
Total (95% CI) 1152 10543 100.0% 1.63[1.16, 2.27] >
Total events 215 1380
Heterogeneity: Tau®= 0.15; Chi*= 21.36, df = 8 (P = 0.006); F= 63% *0 05 n=2 é 2tl=
Test for overall effect Z= 2.85 (P = 0.004) * > Younger Older

C Younger group  Older group Odds Ratio Odds Ratio
Study or Subgroup Events a Veight M-H, Fi -H, Fixed, 95%
Adachi and Ogawa et al 1994 17 36 33 [ 43%  095(042 213
Kim and Boo et al 2008 86 175 566 1124 27.8% 0.95 [0.69, 1.31]
Kim and Joo et al 2005 70 137 106 194 154% 0.87 [0.56, 1.34] o
Kunisaki and Akivama et al 2006 48 13 397 918 22.5% 0.76 [0.52,1.11] —
Maehara and Emi et al1996 95 125 207 256 11.7% 0.73[0.44,1.23] S T
Okamoto and Makino et al 1988 19 34 64 132 41% 1.35[0.63, 2.87] -1 -
Silva and Begnami et al 2008 38 62 342 453 11.4% 0.51 [0.30, 0.89] _—
Wang and Hsieh et al 1396 12 sl 25 3B 28% 0.59[019,1.79]
Total (95% CI) 721 3180 100.0% 0.83 [0.69, 0.98] ’
Total events 385 1740
Heterogeneity: Chi*= 6.0, df= 7 (P = 0.53); F= 0% n=2 055 2 5
Testfor overall eflect: Z= 2,15 (P = 0.03) ’ .Younger Older

D Younger group  Older group Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Adachi and Ogawa et al 1994 1 7 3 24 15% 1171[010,13.36]
Isobe and Hashimoto et al 2013 4 168 203 3469 230%  0.39[0.14,1.06) —_—
Kim and Joo et al 2005 5 137 i] 194 6.0% 1.19[0.35, 3.97] S
Kunisaki and Akiyvama et al 2006 2 iyl 22 918  68% 0.63[0.15,2.72) - =1 -
Maehara and Emi et al1996 2 125 16 255 13.0% 0.24[0.05,1.07) — = |
Okamoto and Makino et al 1988 2 34 10 132 48% 0.76 [0.16, 3.66]
Takatsu and Hiki et al 2016 1 114 33 124 6.9% 0.32 [0.04, 2.39]
Tavares and Gandra etal 2013 1 19 21 227 38% 0.54 [0.07, 4.29]
Wang and Xu et al 2016 16 342 185 3588 342% 1.02[060,1.72] ——
Total (95% CI1) 1078 10048 100.0% 0.68 [0.47, 0.98] -
Total events 34 479
Heterogeneity: Chi*= 6.90, df= 8 (P = 0.55); F= 0% S o8 012 5 25:

Test for overall effect: Z= 2.07 (P = 0.04) Younger Older

Figure S5 The proportion of metastasis and recurrence between younger and older group. (A) Meta-analysis of peritoneal recurrence; (B)

meta-analysis of peritoneal metastasis; (C) meta-analysis of lymph node metastasis; (D) meta-analysis of hepatic metastasis.



Table S3 Therapeutic regimens and survival outcomes of the included studies

Type of gastrectomy Resection margin Lymphadenectomy Peritoneal Metastasis
Authors Group No. Chemotherapy Complication
Subtotal Total RO R1/R2 DO D1 =D2 recurrenc® | ymphnode Vessel Hepatic  Peritoneal
Song et al. (4) YG 112 - - 85 27 - - - - - - - - - -
oG 358 - - 260 98 - - - - - - - - - -
Cormedi et al. (5) YG 71 - - - - - - - 21 - - - - - -
oG 223 - - - - - - - 59 - - - - - -
Tavares et al. (8) YG 23 4 19 - - - - - 9 - 3 - - 1 -
oG 360 133 227 - - - - - 86 - 10 - - 21 -
Guan et al. (9) YG 1,349 - - - - - - - - - - - - - -
oG 46,521 - - - - - - - - - - - - - -
Isobe et al. (10) YG 169 - 52 112 - 3 30 119 69 - - - - 4 33
oG 3,649 - 936 2,728 - 217 988 2,205 1,180 - - - - 203 414
Kim et al. (11) YG 137 78 47 101 - - - - - - - 70 - 5 21
oG 194 122 52 157 - - - - - - - 106 - 6 18
Kunisaki et al. (12) YG 131 93 25 121 - - 24 107 - - 18 48 34 2 6
oG 918 644 274 827 - - 280 638 - - 61 397 332 22 44
Liu et al. (13) YG - - - - - - - - - - - - - - -
OoG - - - - - - - - - - - - - - -
Okamoto et al. (14) YG 34 - - 15 - 10 - - - - - 19 - 2 13
oG 132 - - 73 - 23 - - - - - 64 - 10 20
Takatsu et al. (15) YG 126 - 32 114 22 - - - - 14 6 - - 1/114 -
oG 1,435 - 445 1,241 194 - - - - 276 58 - - 33/1,241 -
Tekesin et al. (16) YG 92 17 32 - - - - - - - - - 29 - 26
oG 774 185 260 - - - - - - - - - 254 - 230
Wang et al. (17) YG 21 - - 19 - - - - - 4 - - 20 - 76
oG 36 - - 33 - - - - - 153 - - 155 - 461
Hsieh et al. (18) YG 115 84 31 101 14 - - - 82 - - 12 - - -
oG 1,009 753 256 893 116 - - - 590 - - 25 - - -
Ma et al. (19) YG 125 - - - - - - - 96 - - - 43 - -
oG 1,752 - - - - - - - 1,023 - - - 451 - -
Mitsudomi et al. (20) YG 128 13 29 103 - - - - - 9 - - - - -
oG 1,275 90 236 1,076 - - - - - 15 - - - - -
Kulig et al. (21) YG 214 89 63 78 74 - 39 113 - 65 - - - - -
OoG 3,217 1,195 898 1,146 947 - 641 1,452 - 1,058 - - - - -
Bani-Hani et al. (22) YG 17 - - 7 - - - - - - - - - - -
oG 159 - - 66 - - - - - - - - - - -
Kim et al. (23) YG 175 - - 144 31 - - - - - - 86 - - -
oG 1,124 - - 888 236 - - - - - - 566 - - -
Lai et al. (24) YG 883 612 262 - - - - - - - - - - - -
oG 6,071 4,491 1,519 - - - - - - - - - - - -
Maehara et al. (25) YG 174 112 62 125 - - 32 141 - - 15 95 15 2 23
oG 356 212 139 255 - - 119 237 - - 25 207 81 16 23
Silva et al. (26) YG - - - - - - - - - - - 38 - - -
OoG - - - - - - - - - - - 342 - - -
Adachi et al. (28) YG® 36 - - - - - - - - 7 - 17 - 1/7 4/7
oG’ 68 - - - - - - - - 25 - 33 - 3/24 7/24
Bautista et al. (29) YG 46 - - - - - - - 31 - - - - - -
OoG 1,208 - - - - - - - 475 - - - - - -
Wang et al. (30) YG 342 - - 327 15 - - - 267 - - - - 16 13
oG 3,588 - - 3,406 182 - - - 2,856 - - - - 165 173

No., number of patients; YG, younger group; OG, older group; R, resection margin.





