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COX-2 Protein Expression and Its Relation to Clinico-
pathological Features of Hepatocellular Carcinoma:A

Meta Analysis
YU Yang,ZHANG Cui-ping, WANG Shu-xia,et al.
(The Affiliated Hospital of Qingdao University, Qingdao 266003, China)

Abstract: [Purpose |To evaluate the expression of COX-2 protein in hepatocellular carcinoma
(HCC) and its relation to clinicopathologic features by Meta-analysis. [Methods] The published
case-control studies about COX-2 expression in HCC were retrieved by searching CNKI, Wanfang,
Cochrane library and PubMed database before October 2016. Studies were considered to be high
quality if the NOS-scale score was 5 or more,including the reseaches by using immunohistochem-

ical method to determine COX-2 and those by synthesizing staining range and staining intensity to
evaluating expression level. Statistical heterogeneity evaluation and systematic review was per-
formed by Revman 5.3 ,;merged odds ratio(OR) and 95% confidence interval (95%CI) were calcu-
lated , subgroup analysis was performed to investigate the sources of heterogeneity. Publication bias
was investigated through funnel plots and Egger’s regression model by Stata 12.0. [Results JA total
of twenty-one studies were enrolled for systematic valuation. The expression level of COX-2 in
HCC tissues was significantly higher than that in normal tissues(OR=15.69,95%CI1.9.73~25.32, P<
0.00001); significant differences were tested between cancer adjacent tissues and normal tissues
(OR=9.47,95%C1.4.70 ~19.10, P<0.00001). The expression level of COX-2 in well differential
HCC was higher than that in moderate-poor differentiation group(OR=1.97,95%CI:1.43~2.72,P<
0.0001) ; but no significant differences were found in different gender,tumor sizes,tumor stages and
other clinicopathologic features. [Conclusion] There is over-expression of COX-2 in HCC,COX-2
may play a role in the early stage of hepatocarcinogensis,but not advanced stage. The results indi-
cate that COX-2 mightit be used as a new molecular target for early diagnosis,chemoprevention
and treatment of HCC.

Key words:cyclooxygenase-2;hepatocellular carcinoma;clinicopathology ; differentiation degree ;
Meta-analysis
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Figure 1 The process and result of literature filtration
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Table 1 Basic characteristics of 21 included studies in Meta analysis

Pathology grade

Blind

Number Time range

NOS
score

Journal

Year

Study

No.

918

Japanese Liver Cancer Group

ND

2002.1~2004.1
2004~2006

38

2004 Dissertation

2007

Zuo ZH!"
2 Qi Yp®

1

Edmondson

ND

Chinese Journal of Immunology
2010 World Chinese Journal of Digestology

2007

ND Edmondson
Double blind ND

2007.3~2010.4
2007.1~2009.5

2006.6~2009.6

59

Liang X"
4 Zhao Y™

3

64

Dissertation

Double blind ND

ND
ND
ND
ND
ND

58

2013 Dissertation

Zhang QP!
6  Cheng BH!"
7  Guo J™

5

ND

2008.9~2008.12
1998.12~2000.12
ND

45
105

2009 Dissertation

Edmondson

2006 Dissertation

Japanese Liver Cancer Group

23

2004 Modern Pathology

Cheng AS™

9 Yang Y™
10  Zhang HP!

8

Edmondson

2000.7~2003.7
2002.6~2005.3
2003.3-2004.9

2006.1~2010.9
1988~1997

ND

63

2011 Medical Oncology

2006 Dissertation

Japanese Liver Cancer Group

80

Double blind  Japanese Liver Cancer Group
Double blind  Edmondson

ND

ND

ND
ND

52

2008 Dissertation

2012

Yu HC*
12 Liu DT*

11

50

Dissertation

Edmondson

68

Dissertation

2007

Zhong 1.7
14 Qiu DK™

13

27 Japanese Liver Cancer Group

145

2001 Chinese Journal of Digestion

Edmondson

ND

1990.1~2000.12
2003.10~2009.10

1989~~1997

ND

6

2008 Chinese Journal of Clinical and Experimental Pathology

2012 Clinical & Molecular Hepatology

2001

Zhao XL
16 Kwon SH?!

15

35
100

ND

ND
ND

Clinical Cancer Research

2007 Medscape General Medicine

2015 Dissertation

17 Rahman MAP

ND

125

Elbassiouny AE®!

19 Lu BH®

18

WHO group standard

Edmondson

ND
ND
ND

2013.1~2014.4
2008.5~2011.5

ND

57
116

2016 World Journal of Gastroenterology

20  Yang HJ®Y

Japanese Liver Cancer Group

45

2005 Cancer Research on Prevention and Treatment

Peng 14

21
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HCC Normal tissues

Odds ratio Odds ratio

Study or subgroup o T el Events Total " OEM M.H Fixed 95%CI L M-H. Fixed ,95%CI

oyl 81 105 0 20 1.8% 136.39(7.96~2337.93) 2006 -

Zhang H 54 80 0 6 29%  26.74(1.45~492.58) 2006

Elbassiouny AE 20 30 4 15 16.8% 5.50(1.39~21.71) 2007 —

0i YL 2100 30 0 10 2.1%  47.53(2.52~897.20) 2007 -

Zhong 1.Z 49 68 0 10 23%  53.31(2.98~954.42) 2007 S

Yu HC 36 52 0 10 24%  46.45(2.57~840.90) 2008 = -

Cheng BH 21 45 3 19 213% 4.67(1.19~18.28) 2009 —

Liang X 43 59 4 18 157% 9.41(2.69~32.85) 2010 —

Zhao Y 48 64 0 8 21% 49.97(2.73-913.94) 2011 -

Yang Y 53 63 3 10 78%  12.37(2.73-56.09) 2011 -

Liu DT 3 50 6 40 152%  17.94(6.07~53.04) 2012 R

Zhang QP 41 58 2 10 9.5% 9.65(1.85~50.20) 2013 e —

Total(95%Cl) 704 176 100.0%  15.69(9.73~25.32) >

Total events 505 22 X ) ) )

Heterogeneity ; y’=11.14 ,df=11(P=0.43) ; P=1% ! ! ! !

Teat fog overall effect: 721 1.28((P<0.00())()1) 0.01 0.1 1 10 100
Favours[HCC] Favours[normal tissues]

Figure 2 Forest plot of COX-2 expression in HCC and normal tissues

Stud b Adjacent tissues Normal tissues Weicht Odds ratio Y Odds ratio
HEY OF SUDSTOUP Tp onts Total Events Total ' ®' M-H,Fixed ,95%CI M-H, Fixed ,95%CI
Zhang H 10 32 0 6 83%  6.07(0.31~118.04) 2006 >
Guo J 51 62 0 20 2.0% 183.61(10.33~3262.08) 2006 —
Qi YL 8 20 4 10 5.8%  14.28(0.73~277.74) 2007 ’
Zhong LZ 332 0 10 9.9% 2.49(0.12~52.39) 2007 .
Yu HC 2 52 0 10 7.1%  15.49(0.86~278.43) 2008 ¥
Zhao Y 8 20 0 8  62%  11.56(0.59~228.11) 2011 ’
Yang Y 8 10 3 10 89% 9.33(1.19~72.99) 2011 —
Liu DT 1 32 6 40 51.8% 2.97(0.96~9.22) 2012 —
Total(95%C) 260 114 100.0% 9.47(4.70~19.10) -
Total events 121 9

X ity - yv2= —7(P= . P= k t t |
Heterogeneity : y’=9.13 ,df=7(P=0.24) ; P=23% 001 01 | 10 100

Test for overall effect:Z=6.28(P<0.00001)

Favours[adjacent tissues]

Favours[normal tissues]

Figure 3 Forest plot of COX-2 expression in adjacent non-cancerous tissues and normal tissues

Stud L Well Moderate-poor Weich Odds ratio Ye: 0Odds ratio
tudy or SUDEIOUP “F ents Total Events Total ' o'  M-H,Fixed,95%Cl M-H, Fixed ,95%CI
Rahman MA 15 20 22 34 7.4%  1.64(0.48~5.61) 2001 ]
Cheng AS 5 5 13 18 1.0% 4. 48(0 21~95.59) 2004 N
Peng L. 9 9 24 36 1.0% 9.69(0.52~180.51) 2005 ] iy
Guo J 34 43 47 62 147%  121(0.47~3.08) 2006 -
Zhang H 15 22 39 58 125% 1.04(0 36~2.99) 2006
Qi YL 10 14 11 16 54%  1.14(0.24~5.46) 2007 -
Zhong LZ 29 39 20 29  10.7%  1.30(0.45~3.79) 2007
Yu HC 10 13 26 39 55%  1.67(0.39~7.12) 2008 -1
Cheng BH 15 20 8 25 32%  6.38(1.71~23.76) 2009 -
Liang X 28 37 15 22 84%  1.45(0.45~4.68) 2010 -
Zhao Y 19 20 31 44 1.8% 7. 97(0 96~65.89) 2011
Liu DT 25 32 1318 6.6%  137(0.36~5.19) 2012 D
Zhang QP 15 19 26 39 6.5%  1.88(0.52~6.80) 2013 S
Lu BH 2 2 46 55 1.4%  1.02(0.05~23.03) 2015
Yang HJ 37 63 17 53 139%  3.01(1.40~6.47) 2016 —
Total(95%CI) 358 548 100.0%  1.97(1.43~2.72) <
Total events 268 358

Heterogeneity : ’=11.72,df=14(P=0.63) ; P=0%
Test for overall effect:Z=4.15(P<0.0001)

0.01 0.1

Favours[well differentiation]

1 10 100
Favours[moderately-poorly
differentiation]

Figure 4 Forest plot of COX-2 expression in well and moderately-poorly differentiated HCC
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Test for overall effect:Z=2.49(P=0.01)

Figure 5 Forest plot of COX-2 expression in well an

< Well Poor . Mean difference Mean difference
Study or subgroup Weight Year
Mean SD Total Mean SD Total IV ,Random,95%ClI IV, Random,95%C1
Qiu DK 568 1.19 11 333 150 9 2259  2.35(1.14~3.56) 2001 "
Zuo ZH 546 027 12 327 020 9 277%  2.19(1.99~2.39) 2004 B
Zhao XL 351 1.08 66 334 079 22 27.1% 0.17(-0.25~0.59) 2008
Kwon SH 550 1.00 6 340 240 29 227% 2.10(0.92~3.28) 2012 B
Total(95%CI) . . 95 69 100.0%  1.66(0.35~2.96) : . ' . i
itv - T, = sy= = - ’=96Y > y . L
Heterogeneity : Tau’=1.59 ;\’=73.08 , df=3(P<0.0001) ; ’=96% _100 ~50 0 50 100

Favours[well differentiation] ~Favours|[poor differentiation]

d poorly differentiated HCC with quantitative data

Test for overall effect:Z=2.55(P=0.01)
Test for sub group differences:x’=43.05 ,df=1(P<0.00001); P=97.7%

Stud b Well Poor Weich Mean difference Mean difference

tudy or subgroup Mean SD Total Mean SD Total eight IV, Random ,95%CI IV, Random ,95%CI
Range+Intensity

Qiu DK 5.68 1.19 11 3.37 I 16 24.6% 2.31(1.45~3.17) "

Kwon SH 550 1.00 6 340 240 29 223%  2.10(0.92~3.28) "

Zuo ZH 546 027 12 331 1.17 19 263%  2.15(1.60~2.70) "

Subtotal(95%Cl) 1.08 29 64  73.1%  2.18(1.75~2.61) '

Heterogeneity : Tau’=0.00; x’=0.12 , df=2(P=0.94) ; ’=0%

Test for overall effect:Z=9.95(P<0.00001)

RangexIntensity

Zhao XL 3.51 66 334 079 22 269% 0.17(-0.25~0.59) '

Subtotal(95%CI) 66 22 269% 0.17(-0.25~0.59)

Heterogeneity : Not applicable

Test for overall effect:Z=0.79(P=0.43)

Total(95%CI) 95 86 100.0%  1.65(0.38~2.91) |

Heterogeneity : Tau’=1.50; ’=43.17 ,df=3(P<0.00001) ; P=93% f t f 1

-100 -50 0 50 100

Figure 6 Subgroup analysis of COX-2 expression in well and poorly differentiated HCC

Favours|well differentiation] ~Favours[poor differentiation]
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Figure 7 Funeral plot of COX-2 expression in HCC
and normal tissues
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Table 2 Meta analysis of the relationship between COX-2 and the clinical pathological features of HCC

flinicopathological Study Proportion Heterogeneity test fiffect OR  95% CI p .Sta.ti.stical

eatures number model significance

Gender 6 Male 325 P=0.94, P=0% Fix 092 0.52~1.63 0.77 No
Female 82

Tumor diameter 8 >5¢m 289 P=0.24, P=24% Fix 1.05 0.68~1.61 0.83 No
<5cm 183

Cirhosis 5 Yes 242 P=0.63, P=0% Fix 095 0.55~1.62 0.84 No
No 108

Vascular invasion 7 Yes 184 P<0.0001,P=81% Random 132  0.36~4.82 0.68 No
No 273

TNM stage 6 [ .1 243 P=0.0001,P=80% Random 1.06  0.29~3.85 0.93 No
I .1V 166

HBsAg 5 (+)270 P=0.95, P=0% Fix 143 0.79~2.57 0.23 No
(=)77

AFP 4 >400pg/L 129 P=0.84, P=0% Fix 1.68  0.89~3.17 0.11 No
<400pg/L 126

Capsule 6 Yes 199 P=0.70, P=0% Fix 0.68 0.43~1.07 0.10 No
No 199

Tumor number 5 Multiple 104  P=0.08, P=52% Random 1.38  0.59~3.23 0.45 No
Single 241

it Jeg 2 084 B 400 0 O T 5 (D5 ) e g ) I A A
@ 5l ; DL Mgz 27K 03 522
it 245 1 1, e S COX-2 03] 50) A B A e 280 0 . 28
FE A0 L2 K P45 80 )12 B - Cheng % 0 7 JiT- 98 410
Jf 2 7K & B, COX-2 4 S MM il 77 NS-398 LAF it
S D 2 A TR AN R 5 s Ha 45 7 0 & BRAE
COX-2 ik FHIERY HepG2 41 i ,NS-398 A LA i
FEAR PGE2 /K Pl HEM HE . Kern 45287 2 51
6y et I S SR COX-2 41 i) 3510 T LA A T 9 2R
K, 5[ FDA Bt 400mg bid 114 ZE 4 H i (cele-
coxib ) F TVRYT Z M W98 v B R (FAP) , {H R %
A 70 (rofecoxib ) ¥ 78 WO 1L G B 1, H A4S 5+
P COX-2 1 il 71 i A R E A I PRI 25 P 0k 9%, 2%
TR A S H N TR 25 R 1 B B e R M COX-2
T, LU — A AR S IE s e et B
BT, 56T COX-2 Rik 5 &L X R IE
TE—E 40, ARBFFE G Cochrane 2 48 T4 B U,
12 JH Meta 43 BT (4 77 76 X I DR BERHEEAT 2 1 5 0T, L
B COX-2 Fih 5 8 K L PR s FHLAREAIE ] 4 AH 5
P, DU Ry il R A4 BEAE IR 2 T30

Meta 73 #7145 5 527 : COX-2 75 P b i #2 ik 7K
RS FIERAL, BREAGSEIFEEL, #R
COX-2 Iy &L Fe 3B T 9 19 &0 KUK o 53 41,
COX-2 fE3 557 N4 ) B IR B 8 1 IE W 4141
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25 B G L, COX-2 78 55 41 40 b 52 9k
Fik  Hon COX-2 AIRES 5 T 98 56 X W 00E Sl
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FEAEFR, PR e COX-2 mIAE A 38 w8 F AR A 7 30 0
A S 2 Wi MR AR o Giannitrapani 55 ¥ F 58 & 3
COX-2 TEAETAG 1 BE 05 P I 48 18k 98 itk rh
() 23Kt 3 1 5, Cheng 55 000 & B0 76 18 £ T % 241
AUt COX-2 1Y 23k Bl I 21 2 A0 2 B2 A o 8 T 44 5
WHEABE T 2518 (0 B FT R E X COX-2 7612 M T
AL LU R R IRAF IR L, SR B — R
W, X T COX-2 5 o b R B e A i 1 9%
o 25 R OR B R IR LR COX-2 1 kK
T TR, 2R EASIT¥EN, KT
COX-2 7 = 43 M 9 21 23 v 52 390 735 2R 3k 1) D PR T g
A LUTF LA . DCOX-2 ik 32 [T bk iy 4 F K 17
oA 2 p D B o T A T e
2 iy 2 ik Ak i, R R AR 2 3R s @ Koga 45 “UHIFIT
R BREE T T A0 B A P A A L COX-2 238 PR
MAEAE b R 4 COX-2 2 FAME, /8 COX-2 &
5T 40 434k, COX-2 I 2 35 18 2 25 40 g 36 4 ff
B AN ; AT BRI R S5 2 oA A v A 5 Ak
KA F a(TCF-a) LA S 3 Bz A= K H F Z (K (EGFR) %
KB, COX-2 321X R Gu I 2 B R 3k | i 2R 43
P 3E h 1aR B FR 37 AR A il COX-2 FikoK
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W RAEAE R, COX-2 A BN i R 2 W | 1k
TR K36 97 B 7 43 - 0 0 TG IR
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