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Abstract

AIM: To evaluate the association between
prognosis and C-reactive protein (CRP) in
patients with colorectal cancer.

METHODS: We systematically searched the
relevant studies assessing prognostic value of
C-reactive protein in patients with colorectal
cancer in PubMed and Embase database (up to
May 2015). This meta-analysis was completed
with hazard ratio (HR) and 95% confidence
intervals (CI) as effect measures, using Statal2.0
software. Subgroup and sensitivity analyses
were also performed.

RESULTS: Twenty-one eligible studies were
included in the present meta-analysis, including
4242 patients with colorectal cancer. Our results
showed that elevated CRP was associated with
poor survival in patients with colorectal cancer
(overall survival: HR =1.89, 95%CI: 1.52-2.35, P <
0.001; cancer-specific survival: HR = 2.08, 95%Cl:
1.42-3.04, P < 0.001; disease-free survival: HR =
1.44, 95%CI: 1.25-1.67, P < 0.001). The subgroup
analyses based on the sampling time, sample
size and study region obtained similar results.
Moreover, sensitivity analyses confirmed the
stability of our results.

CONCLUSION: Our meta-analysis indicates
that CRP is significantly associated with a poor
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prognosis for patients with colorectal cancer.
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c-reactive protein. C reactive protein. CRP.

colorectal cancer. colon cancerfllrectal cancer.
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Giit 2 . ORI IP<0.108 # 17 = 50% M A
SN IRIAEAE B S 00 S P, I 9 IR A7 7E
S S5 O A R4S P I AL 2850 R A R ek 4
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1EZ ARER HREE/Q FHE () EVEERTE)  CRPEKER SEEEE
ShibutaniZ&?2015 =P 81/63 64.0(29.0-91.0) ARFl 53/144  CSS, PFS, OS
MoriZ"2015 =W 87/65 66.9(35.0-89.0) AFI 33/1562  DFS
LumachiZ""2014 =vil 51/40 66.0(47.0-79.0) ARAl 48/91 0S
HamiltonZ""2014 DN 34/18 61.0(29.0-86.0) AFI 25/52 0S
TakasuZ"#2013 (=N 99/68 41-93 Al 29/167  0OS
Spencers%72013 Saic] 583 NR NR 291/5683  PFS, OS
LinZ""2013 hE 70/53 NR Al 30/123  0S
LeeZ%2013 HE 44/33 64.4(43.0-79.0) AFI 12/77 DFS
KerstenZ5%'2013 i 232/293 73.0(31.0-97.0) ARAl 252/525  DFS, CSS
FukuchiZ*%2013 =FN 70/42 66.0(31.0-85.0) NR NR 0s
CooneyZ%2013 ESE| 216/152 64.80+11.20 NR NR 0S, CSS
IshizukaZ%"2013 BA 112/57 NR NR NR oS
Bystrdm35%"2012 il 67/39 60.0(37.0-75.00 NR NR 0S

van de PollZ%2011 = 32/18 65.00+10.00 AFI 19/42 0S
ZacharakisZ*2010 7ol 298/243 60.33+7.35 FFA 136/541 0S
KwonZ""2010 5E 79/53 62.0(26.0-83.0) AFI NR DFS, OS
NozoeZ5""2008 (=N 75/41 37-91 Al 47/116  0S
Shiuz*"2008 D 140/72 70.0(28.0-91.0) AFI 109/212  CSS
CrozierZ"*2007 HE 99/81 NR AEL A5 80/180  CSS, OS
WongZ*?2007 EE 106/64 64.00+9.86  AFI 54/170  DFS, OS
ChungZ"*"2003 hE 99/73 NR Al 61/172  0OS

CSS: IBRSMATEE; DFS: TWRERE; NR: KIRS; 0S: 3475%K; CRP: CRIES.
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0S CSS DFS
= n 95%Cl A% n 95%Cl *(%) 95%Cl (%)
SADHT 17 1.893[1.522-2.353] 89.80 5 2.079[1.423-3.038] 55.80 1.443[1.248-1.669] 0.00
ByE

AREI 11 2.876[1.859-4.449] 71.60 4 2.458[1.397-4.324] 65.60 1.523[1.216-1.909] 0.00
X

IR 8 1.445[1.138-1.835] 83.90 2 2.802(0.870-9.024] 57.10 1.505[1.165-1.960] 0.00
FIE 9 2.291[1.621-3.238] 86.40 2.019[1.246-3.271] 68.30 1.417[1.190-1.686] 0.00
RS

=150 8 1.627[1.158-2.286] 91.10 4 2.279[1.370-3.792] 66.90 1.446[1.234-1.695] 2.10
<150 9 2.556[1.633-4.000] 89.70 / 3 1.426[0.993-2.049] 0.00

CSS: IBRRM AR, DFS: TTRERXK; 0S: BEFX.

ST = 71.6%), 15 F BEHLALS AR AL A )
G AR SRR I v C R P KT BB i s A A
I BAL T CRPAC/K - B3 B A A7 28 (HR =
2.88, 95%CI: 1.86-4.45, P<0.001). NEERHIF
V] PR DX S5 R0 99 N PR R AR B 2 5 o0 45 SR 7 AR
S, RATHEAT T A B, WA ATIE R
S 7B AT DX ORI R A S 0 5 SR A A S i 1t
AR N2 : HR = 1.45, 95%CI: 1.14-1.84, P =

2096

0.003; AEIL M 4H: HR = 2.29, 95%CI: 1.62-3.24,
P<0.001); BEAE=>150: (HR = 1.63, 95%CI:
1.16-2.29, P = 0.005); FfAF<150: (HR = 2.56,
95%CI: 1.63-4.00, P<0.000)(£2).

2.3 CRPS % A B4 7 A£G 0%
FOEGNISCHR A, SESHES SCIRE 20PN Ay
CRP 545 B Mys i A AE R MR R,
F XTI E B 7 (P = 55.8%), Wk
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Study HR(95%Cl) Weight(%)
ShibutaniZ?2015 —.— 1.68(1.16, 2.41) 7.70
LumachiZ"92014 — - 8.10(3.00, 21.30) 3.29
HamiltonZ""2014 — 4.00(1.70, 9.31) 3.93
TakasuZ"2013 1.13(0.17, 7.60) 1.16
Spencer&°2013 - 2.78(2.25, 3.48) 8.94
LinZ%"2013 — 5.20(2.90, 9.31) 5.77
FukuchiZ*¥2013 3 1.08(1.00, 1.17) 9.70
CooneyZ%2013 - 1.37(1.05, 1.77) 8.63
IshizukaZ*?2013 - 1.07(0.99, 1.16) 9.70
BystrdmZ&""2012 - 1.11(0.86, 1.43) 8.63
van de Poll&%2011 — 4.55(2.08, 10.00) 4.32
ZacharakisZ*2010 = 1.42(1.15, 1.74) 9.04
KwonZ"%¥2010 = 0.87(0.22, 3.51) 1.98
NozoeZ*"'2008 — = 10.75(2.72, 43.48) 1.98
CrozierE"**2007 S 2.57(1.52, 4.36) 6.24
WongZ®92007 R B 2.86(1.09, 7.49) 3.36
ChungZ""2003 1.03(0.57, 1.88) 5.63
Overall(l* = 89.8%, P = 0.000) 1.89(1.52, 2.35) 100.00
NOTE: Weights are from random effects analysis
1 1
0.023 1 435
2 CRPEZEEMEEEBRIVKR. CRP: CREH.
A Begg's funnel plot with pseudo B Egger's publication bias plot
95% confidence limits ° 10
2t ° °
g
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TR FH B AR Y 2 5 B oR 4 E s i o
AP CRPE A R A b I R e MR A A7 2 AH 5K HL
B G127 F(HR = 2.08, 95%CI: 1.42-3.04,
P<0.001, Kl4), {ffiBegg'sMEgger'si¥i A
P fey (1) 45 SR 1 5. A A 405 SCHERVEAY R AT
M CRPE R HE A AR KR, KIS
BB IR S AL B B R R (C = 65.6%),
45 AL 7R I CRP/K P 55 838 1 b e o e 1
HEAF R A IC(HR = 2.46, 95%CI: 1.40-4.32, P =
0.002). F&-T-Hif 5 X 3l FHARE AR J gk 47 1) 3026 55
AT B R AR T DX R A A B o) 45 SR 7 AR S
PERAE, HARSE RyEnk2.

2.4 CRPE 4 AMERAEFFTW X R £
ISR, FE75 SO 20220 CRP
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B: Egger’s*ﬁg\/ﬁl&]. CRP: CI N EH.
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BRFET = 0.00%), BB E 2 RN
B, G s R R4 B e B P CRPS G
JAEAF R M H LA Gl 2% 22 F(HR = 1.44,
95%CI: 1.25-1.67, P<0.001, [¥6), fi i Begg's Al
Egger'sPU KB R E7. HbHeks
CHREEA R AT ML CRP S IR AR KK &,
S5 IRCRPE/KP B 1 00 A A7 R B
KT CRPAC/AKF & I TE i AR A7 3 (HR = 1.52,
95%CI: 1.22-1.91, P<0.001), H. &1t 8] JCHH B
SR, BT XA A R, BATHHT T
HorHr. MZH 73 Hr i 45 2R st 70 IR A
8 R PR AR SR M MO G PN A: HR = 1.51,
95%CI: 1.16-1.96, P = 0.002; JEFH4H: HR =

2097
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Study HR(95%Cl) Weight(%)
ShibutaniZ"?2015 — - 1.84(1.07, 3.16) 22.06
KerstenZ%¥2013 — 1.58(1.14, 2.18) 31.19
CooneyZ%2013 — 1.65(1.11, 2.45) 28.03
ShiuZ*2008 6.51(1.41, 30.05) 5.33
CrozierE"™2007 . 4.98(2.13, 11.60) 13.39
Overall(l? = 55.8%, P = 0.060) 2.08(1.42, 3.04) 100.00
NOTE: Weights are from randpm effects analysis ‘
0.0333 1 30
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2 | 95% confidence limits
1 [
<
1= o
3 o
0 .
-1 O ! ! ! !
0 0.2 0.4 0.6 0.8
S.e.of: loghr

B Egger's publication bias plot
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B 5 CRPELEEIMERSHEGERIVRBIEMN. A: Begg'skultl4; B: Egger'skt/A. CRP: CRWEH.

Study HR(95%Cl) Weight(%)
ShibutaniZ"*2015 - 1.46(0.99, 2.17) 13.56
Moriz5"“2016 e 3.07(1.25, 7.55) 2.62
TakasuZ""2013 4le 1.38(0.90, 2.12) 11.52
Spencer&?2013 . 1.39(1.14, 1.67) 58.37
LeeZ72013 , 3.14(0.35, 28.54) 0.43
KwonZ:"¥2010 — 1.03(0.38, 2.80) 2.12
WongZ°”2007 . 1.57(1.02, 2.42) 11.38
Overall(l” = 0.0%, P = 0.678) 1.44(1.25,1.67) 100.00
0.035 1 285

B ¢ CRPEZEMETMRETERIRRA. CRP: CIEM.

1.42, 95%CI: 1.19-1.69, P<0.001; FEAE:=>150:
HR = 1.45, 95%CI: 1.23-1.70, P<0.001; FEA &
<150: HR = 1.43, 95%CI: 0.99-2.05, P = 0.055),
AR REinaR2.

2.5 HR VRS AT BUBE 23 BT B 45 R R AN
PR = S AR SR, IEE R AR
UFAR e ME HERRPER AT SE 0

3118

HLAESR, 22 B0 70 36 W bR 1) % 2R ANt 2 5 ML
IR RAEA B H VI 2, 17 H. 280 4ORE7E iR
BTG bk B e B P A B N i

2098

CRPI/KF AT LAME A e 15U B VAN e 4. (H 2
CRPTE 4 B Wk &3 UG (8 v A7 G 130
H AR RIER—80E W, R IRATHAT A
FIRECRP S 45 H i B UG K &,
AHFFIEHE — KT R4, € =P
7 i H CRP/K T4 B i e 1o U 1 2%
. FSEIN2 R B S0, FEiT4242401
4 W R RATMSE R B IR g B e B
MHCRPEI/KFEA RIS AR R
S AR A7 BTN AR A7 A ¢ B A Giit %
Z R (A% HR = 1.89, 95%CI: 1.52-2.35,
P<0.001; Ffeg sy AR A7 HR = 2.08, 95%Cl:
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