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Correlation between osteopontin protein expression
and risk of gastric cancer: a Meta—analysis
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Lin—na Jiang, Xin An, Feng Yin
(Department of Pathology, the First Hospital of Handan, Handan, Hebei 056000, China)

Abstract: Objective To systematically review the correlations between osteopontin  (OPN) protein expres—
sion and different clinical pathological features of gastric cancer (GC). Methods The published studies were
searched in the PubMed, Cochrane Library, CBM, etc. Relevant journals were also handsearched to identify
all the relevant case—control studies. The quality of the included studies was assessed. The Cochrane Collabo—
ration’s software RevMan 5.30 was used to test the heterogeneity, overall effect and publication bias of the
combined studies. Results A total of 17 studies including 1,965 patients were recruited. Compared with the
non—cancerous gastric tissue group, OPN expression level was significantly higher in the GC. There was a
significantly higher OPN expression rate in the lymph node positive group than in the lymph node negative
group. OPN expression rate in the patients with distant metastasis was higher than that in the patients without
distant metastasis. Furthermore, OPN expression increased with the increase in the invasive depth, progress
degree, differentiation degree and TNM staging. Conclusions OPN can be served as an important reference in—
dex for early diagnosis of gastric cancer and evaluation of biological characteristics of GC.
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Odds Ratio

Study or Events _ Total Events Total Weight M-H. Random. 95% CI_Year M-H. Random. 95% Cl
1.1.1SP
Sunxianjun 2004 48 66 0 20 36% 107.49(6.18,1869.52] 2004
Haoho 2005 37 46 0 12 35% 98.68 [5.35,1820.55] 2005 —_—
Zhangaiaoying 2006 60 99 0 25 37% 78.11[4.62,1320.27] 2008 ———————F
zhao zhiguo 2007 47 67 3 20 11.8% 13.32[3.51,50.57] 2007 =
Chen gingjiang2007 30 40 2 20 9.1% 27.00[5.31,137.36) 2007 I
Xujuan 2007 64 80 2 20 9.6% 36.00[7.56,171.35] 2007 - =
wangjian2009 98 120 34 110 236% 9.96 [5.39, 18.40] 2009 =
Ma guifang 2012 48 69 8 25 16.6% 4.86(1.81,13.00] 2012 —
Xiao Haipeng 2012 44 60 1" 54 18.5% 10.75[4.48,25.79] 2012 ———
Subtotal (95% CI) 647 306 100.0% 14.64 [8.22, 26.08] -
Total events 476 60
Heterogeneity: Tau*= 0.27; Chi*= 13.33, df= 8 (P = 0.10); F= 40%
Test for overall effect: Z=9.11 (P < 0.00001)
1.1.2 SABCik
Yangli 2004 47 72 0 12 10.0% 46.57 [2.65,819.17] 2004
Tang hongwei2005 40 53 0 40 10.1% 243.00(13.97,4226.53] 2005 —_—
Shi feitao2007 47 64 0 20 101% 111.29[6.38,1940.19] 2007 —k
Hao yongyan2011 68 80 5 120 69.8% 130.33 [44.02,385.91] 2011 —i—
Subtotal (95% Cl) 269 192 100.0%  123.23[49.75, 305.25] -
Total events 202 5
Heterogeneity: Tau®= 0.00; Chi*= 0.68, df= 3 (P = 0.88); F=0%
Test for overall effect: Z= 10.40 (P < 0.00001)
1.1.3 Envisionik
Gang Song 2008 2 32 0 32 285% 121.52[6.80,2172.13] 2008 —_—
chengijinjin2011 30 40 2 20 426% 27.00[5.31,137.36) 2011 —
Wang Yandong 2014 68 80 0 80 28.9% 882.28([51.29,15176.62] 2014 ——*
Subtotal (95% CI) 152 132 100.0% 113.61[12.40, 1040.53] —————
Total events 119 2
Heterogeneity: Tau®= 2.31; Chi*= 5.06, df= 2 (P = 0.08), F= 60%
Test for overall effect. Z= 4.19 (P < 0.0001)
1.1.4 No metioned
Yue Qiu 2014 133 243 0 24 100.0% 59.20 [3.56, 984.54] 2014 i
Subtotal (95% CI) 243 24 100.0% 59.20 [3.56, 984.54]
Total events 133 0
Heterogeneity: Not applicable
Test for overall effect: Z= 2.85 (P = 0.004)
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gastric cancer  non-cancerous gastric tissues 0Odds Ratio Odds Ratio
Study or Events  Total Events Total Weight M-H, Fixed, 95% Cl _Year M-H. Fixed, 95% CI
1.1.18P
Sunxianjun 2004 48 66 0 20 1.3% 107.49(6.18, 1869.52] 2004 —
Haoho 2005 37 46 ) 12 1.0% 98.68 [5.35, 1820.55] 2005 ————————*
Zhanggiaoying 2006 B0 99 0 25 1.9% 78.11[4.62,1320.27] 2006 —_—"
zhao zhiguo 2007 47 67 3 20 83% 13.32[3.51,50.57] 2007
Chen gingjiang2007 30 40 2 20 4.0% 27.00[5.31,137.36) 2007
Xujuan 2007 64 80 2 20 3.9% 36.00(7.56,171.35] 2007
wangjian2009 98 120 34 110 39.3% 9.96 [5.39,18.40] 2009 ——
Ma guifang 2012 48 69 8 25 21.6% 4.86[1.81,13.000 2012 .
Xiao Haipeng 2012 44 60 1 54 18.7% 10.75[4.48,25.79] 2012 ———
Subtotal (95% Cl) 647 306 100.0% 14.36 [9.89, 20.85] L 4
Total events 476 60

Heterogeneity: Chi*= 13.33, df= 8 (P = 0.10); F= 40%
Test for overall effect: Z=14.01 (P < 0.00001)

1.1.2 SABCi%

Yangli 2004 47 72 0 12 23.9% 46.57 [2.65,819.17] 2004 _ &
Tang hongwei2005 40 53 0 40 11.4% 243.00(13.97,4226.53] 2005 —_——
Shi feitao2007 47 64 0 20 16.4%  111.29[6.38,1940.19] 2007 ——F
Hao yongyan2011 68 80 5 120 48.3% 130.33 [44.02,385.91] 2011 —a—
Subtotal (95% CI) 269 192 100.0%  120.11[44.63, 323.25] g

Total events 202 5

Heterogeneity: Chi*= 0.68, df= 3 (P = 0.88); F=0%

Test for overall effect: Z= 9.48 (P < 0.00001)

1.1.3 Envisioni%

Gang Song 2008 il 32 0 32 19.0%  121.52[6.80,2172.13] 2008 —————
chengijinjin2011 30 40 2 20 726% 27.00[5.31,137.36] 2011 —a—

Wang Yandong 2014 68 80 0 80  8.4% 882.28(51.29,15176.62] 2014 —_—
Subtotal (95% Cl) 152 132 100.0%  116.82[36.64, 372.52] st

Total events 119 2

Heterogeneity: Chi*= 5.0, df= 2 (P = 0.08); F= 60%
Test for overall effect: Z= 8.05 (P < 0.00001)

1.1.4 No metioned
Yue Qiu 2014 133 243 0 24 100.0% 59.20 [3.56, 984.54] 2014 i
Subtotal (95% Cl) 243 24 100.0% 59.20 [3.56, 984.54]

Total events 133 0

Heterogeneity: Not applicable
Test for overall effect: Z= 2.85 (P = 0.004)
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>60yearsold =60 years old 0Odds Ratio Odds Ratio
Study or Subgrou Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% ClI
1.8.1 Age
Shi feitao2007 25 35 24 29 47.0% 0.52[0.16,1.75] —
zhao zhiguo 2007 30 40 17 27 53.0% 1.76 [0.61, 5.09] —
Subtotal (95% Cl) 75 56 100.0% 0.99 [0.30, 3.28] i
Total events 55 41

Heterogeneity: Tau®= 0.41; Chi*=2.21, df=1 (P=0.14); F= 55%
Testfor overall effect: Z=0.01 (P = 0.99)

0.01 0.1 10 100

Favours >60 years old Favours =60 years old
=60yearsold <60years old Odds Ratio Odds Ratio
1.10.1 Age
Ma guifang 2012 29 42 19 27 427% 0.94[0.33, 2.69]
wangjian2009 41 53 48 67 57.3% 1.35[0.59, 3.11]
Subtotal (95% CI) 95 94 100.0%  1.18[0.61,2.25]
Total events 70 67

Heterogeneity: Chi*= 0.28, df=1 (P=0.59); F=0%
Testfor overall effect Z= 049 (P=063)
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% i Odds Ratio 0dds Ratio
Study or Subaroup _ Events Total Events Total Weight M-H, Fixed, 95% C M-H, Fixed, 95% Cl
Hao yongyan2011 3/ 43 32 37 113%  0.80([0.23,2.78] —
Ma guifang 2012 30 44 18 25 147%  0.83[0.28, 2.45] —r
Shi feitan2007 3/ 45 13 19 74%  1.85([0.55,6.20] T
wangjian2009 67 89 22 31 162%  1.25[0.50,3.10] i
Yue Qiu 2014 104 187 29 56 39.9% 1.17[0.64,2.12) ——
zhao zhiguo 2007 3N 42 16 25 106%  1.59[0.54, 4.61] .
Total (95% CI) 450 193 100.0%  1.18[0.81, 1.72] >
Total events 304 130
Heterogeneity; Chi*= 1.60, df= 5 (P = 0.90); = 0% u P n: " 1:0 1uu:

Testfor overall effect. 2= 0.88 (P = 0.38) Favours [experimental] Favours [control]
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BURAOLH AN IR ADLE 461 5], TEIR RS 0AE
272 (9, SRS e R TR, P=0.22,12=27%, i 3¢
IR N R FE e R R AR & 550 45
RO, HNZERE SR L [OR=3.58( 95%CI.
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236 OPN 5Bt RER R ES T 34
WS OPN 515 unﬁ%ﬁm%%o ELHIZH 40 431,
HHREHIZH 180 ¢, F e sh iR T R, P=0.57,
12=0% , BF 33 (R ANAF f SR, RABEESN RS
HEE, SRR, HRZESFE SIS X [OR=4.93,

5} Odds Ratio Odds Ratio
Study or Subgroup Events Total Evems Total Weight M-H. Fixed, 95% CI M-H, Fixed. 95% CI
Wang Yandong 2014 44 56 24 24 142%  0.07[0.00,1.28] *
Yue Qiu 2014 98 158 35 85 33.0%  2.33[1.36,4.00] —a—
xujuan 2007 37 42 26 38  6.2% 3.42[1.07,10.87]
Zhanggiaoying 2006 38 51 22 48 11.0%  3.45[1.48,8.07] —
Yangli 2004 20 26 13 30 53% 4.36[1.36,13.95]
Ma guifang 2012 35 43 13 26 57% 4.38[1.48,12.97]
zhao zhiguo 2007 3B 44 11 23  50% 4.91[1.60,15.06]
Xiao Haipeng 2012 3B 42 9 18 4.0% 5.00[1.46,17.10]
Shi feitan2007 32 37 15 27  45% 512[1.53,17.17]
Hao yongyan2011 54 59 14 21 33% 5.40[1.49,19.61]
Haoho 2005 25 27 12 19 2.0% 7.29[1.31,40.54]
wangjian2009 82 101 719 42% 7.40([2.57,21.30]
Chen gingjiang2007 29 52 1 8 15% 8.83[1.01,76.96]
Total (95% CI) 738 386 100.0%  3.30[2.49, 4.37] L 2
Total events 565 202
Heterogeneity: Chi*= 14.73, df= 12 (P = 0.26); F= 19% 0 . 011 1=0 100’

Test for overall effect: Z= 8.29 (P < 0.00001)

Favours experimental Favours control

5 OPN 5BEHEBEFEBHERES T

distantnode”  distant node’
Study or Subgrou Events _ Total Events Total Wei

Odds Ratio Odds Ratio
ht M-H. Fixed, 95% CI M.H, Fixed, 95% Cl

Chen qgingjiang2007 12 24 23 36 Not estimahle

Hao yongyan2011 54 59 14 21 24.0% 5.40[1.49,19.61] I —
Zhanggiaoying 2006 16 19 44 80 36.6% 4.36[1.18,16.16) —
zhao zhiguo 2007 25 43 12 24 39.4% 4.38[1.44,13.26) —
Total (95% CI) 121 125 100.0%  4.62[2.25, 9.46] -
Total events 105 70

Heterogeneity: Chi*= 0.07, df=2 (P = 0.96);, F= 0%
Test for overall effect: Z=4.18 (P < 0.0001)

0.01 0.1 1 10 100
Favours distantnode’ Favours distant node’

E 6 OPN 5BEZAHEBHMEXESHT

FHBEAL AL Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M.H, Fixed. 95% Cl M-H, Fixed, 95% CI
Shi feitan2007 34 40 13 24 81% 4.79[1.47, 15.64]
Wang Yandong 2014 60 68 8 12 53% 3.75[0.92,15.34) T
wangjian2009 68 77 21 43 105% 7.92[3.16,19.80] =&
Xiao Haipeng 2012 37 44 7 16  54% 6.80[1.90,24.35) T S—
Yue Qiu 2014 107 180 26 63 521%  2.09[1.16,3.74] ——
Zhanggiaoying 2006 10 13 50 86 101%  2.40[0.62,9.35] —
zhao zhiguo 2007 33 39 14 28  84% 550[1.75,17.24]
Total (95% CI) 461 272 100.0%  3.58[2.48,5.17] L 4
Total events 349 139
Heterogeneity: Chi*= 8.25, df = 6 (P = 0.22); F= 27% 0 0 s 0=2 5 2=0

Test for overall effect: Z= 6.80 (P < 0.00001)

Favours experimental Favours control
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FRFAE RS T RIS, WA 8,

237 OPN 58U 104
WFREETT OPN S ER AR R A . Eh oL
489 5], {IK5 1 21 400 ], S thta e 45 R B ow, P=
0.27,17=19%, iF AR N, SR EE R A
GIHEE, SRR, AREFESIFE X [OR=
1.73( 95%Cl.1.27,2.36) , P=0.001], FHHIL{LH
i OPN Rk T o e, ILE 9,

2.3.8 OPN 5EJE TNM S HIRME S 74
FFSEETT OPN 5 5% TNM 43 B 6 2, 1 I1H4E
325 {5, 111 IVHAZE 374 ), ke a5 R o, P=

0.29, 1%=18%, WF5R Al BT Ry N, R EIE RN AR
GHEAE, SRER, HRES AR OR=
advanced stage  early stage
Hao yongyan2011 62 69 6 11 20.0%
Xiao Haipeng 2012 35 44 9 16 51.4%
Xujuan 2007 57 67 6 13 28.6%
Total (95% CI) 180 40 100.0%
Total events 154 21

Heterogeneity: Chi*=1.13,df=2 (P=0.57), F=0%

3.00( 95%Cl.2.13,4.22) , P=0.000], FHHIII . IV i
e OPN Zoikm T 1 ITIHEE, WA 10,
239 ER FREMEUEEST X OPN
5 B G5 N ) AR AR S O SR T
FARFIITENY, DL OPN ZRik Bt ARk, IOR(E
AREAARR, DL SE AP TlIRSHE, SRR, TR
“HEB S AT S (B A G AR, SR
—ENE ERERREIRT, RERTRESMAS
RREEA IR D SR AR TP A 2 RS e 1 T E
ﬁzﬁaﬁfﬁ%ﬂz& IR SR TN AT 52, B HT 5 SR
2% JUE11,12) SR SP e OPN 75
SRR IR A ) Rk KCE )2 OPN 5 aaz-?- DEEEE,
TNM 43 HIFE S HTRY 3 ZE SR TRUR M T,

BRI & FORME, & ATRORE M AIE

Odds Ratio

0dds Ratio
M-H, Fixed. 95% CI
7.38 [1.78, 30.57)
3.02[0.88, 10.35)
6.65 [1.85, 23.94]

4.93[2.32, 10.48]

0.01 0.1 10 100

o 1
Testfor overall effect Z= 4.15 (P < 0.0001) Favours advanced stage Favours early stage
E 8 OPN 5BE#REENHEXESR
{ior 1k wa~rh ok Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed. 95% CI
Chen gingjiang2007 39 45 11 15 35% 2.36[0.56, 9.89] -1
Hao yongyan2011 27 28 41 52 1.6% 7.24[0.88,59.39] b
Haoho 2005 20 21 17 25 1.2% 9.41[1.07,83.02
Ma guifang 2012 22 30 26 39 9.6% 1.38[0.48, 3.92) N
Shi feitao2007 15 22 32 42 11.1% 0.67 [0.21,2.10] I
wangjian2009 52 71 27 49 13.6% 2.23[1.03,4.82] =
Xiao Haipeng 2012 17 23 27 37 86% 1.05[0.32,3.42] I
Xujuan 2007 25 27 38 53  3.0% 4.93[1.04,23.47)
Yue Qiu 2014 68 113 65 130 38.3% 1.51[0.91,2.52] T
zhao zhiguo 2007 14 20 33 47 9.4% 0.89[0.32,3.10] I B
Total (95% Cl) 400 489 100.0%  1.73[1.27,2.36] <&
Total events 299 N7
e ARiE— . - R I t t J
I
e - Favours experimental Favours control
9 OPN 58BEAUEERNMBEXES T
I~V stage I ~ i stage Odds Ratio Odds Ratio
Study or Subgrou Events Total Events Total Weight M-H, Fixed, 95% Cl M.H. Fixed, 95% CI
Chen gingjiang2007 34 47 7 13 7.9% 2.24 [0.63,7.93) ==t
Ma guifang 2012 34 40 14 29 6.3%  6.07[1.96,18.85]
wangjian2009 41 65 38 65 23.0% 2.08[0.95, 4.55] | il
Xiao Haipeng 2012 28 32 16 28 55%  5.25[1.4519.03]
Xujuan 2007 20 20 43 60 1.4% 16.49[0.94, 287.94] »
Yue Qiu 2014 90 144 43 99 49.6% 2.17[1.29, 3.66] ——
zhao zhiguo 2007 kil 36 16 31 6.2%  5.81[1.79,18.89]
Total (95% CI) 374 325 100.0% 3.00 [2.13,4.22] <>
Total events 278 177
Heterogeneity: Chi*= 7.31, df = 6 (P = 0.29); F= 18% r t t i
s 0.01 0.1 10 100
Test for overall effect: Z= 6.27 (P < 0.00001) Favours Ill~IV stage Favours [ ~Ii stage
10 OPN 55E7& TNM 4 HirgME X404
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