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Meta—analysis of risk factors of surgical site infection in Chinese patients with spinal surgery/CHENG
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[Abstracts] Objectives: To comprehensively evaluate the risk factors of surgical site infection after spinal
surgery, and to provide science basis for the management of surgical site infection in patients with spinal
surgery. Methods: Electronic databases including PubMed(1966.1-2017.5), EMBASE(1974.1-2017.5), Cochrane
Library(2017.5), CNKI(1994.1-2017.5), CBM(1979.1-2017.5), VIP(1989.1-2017.5) and Wanfang(1982.1-2017.5)
were searched to identity studies that assessed the risk factors of surgical site infection in Chinese patients
up to May 2017. Two authors independently conducted the search, extracted the data(including location, time
of study, sample size, age, diagnosis, surgical type and exposure factors), and assessed the quality of included
studies according to Newcastle—Ottawa Scale(NOS). RevMan 5.3 software was used for the statistical analysis.

Results: Totally, 29 studies involving 18486 paties were included in this meta—analysis. Among these, 932
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cases were assigned in infection group, while 17554 cases in control group. All articles were evaluated by

NOS quality criterial and there were 19 papers graded as A, and 10 papers as grade B. The results of
Meta—analysis showed that risk factors related to the surgical site infection in Chinese patients were sex(male)
[OR=1.33, 95%CI(1.08, 1.64), P<0.05], age(>60)[OR=1.44, 95%CI(1.01, 2.04), P<0.05], obesity[OR=2.64, 95%
CI(1.35, 5.15), P<0.05], diabetesfOR=3.86, 95%CI(2.68, 5.55), P<0.05], previous infection[OR=6.64, 95%CI
(1.29, 34.29), P<0.05], ASA score(>2)[OR=2.72, 95%CI(1.38, 5.38), P<0.05], urinary incontinence|OR=6.32,
95%CI1(3.40, 11.76), P<0.05], cerebrovascular disease[OR=5.73, 95%CI(1.62, 20.35), P<0.05], allogeneic bone
graftfOR=3.02, 95%CI(1.09, 8.34), P<0.05], operation time (>3 hours)[OR=3.44, 95%CI(1.92, 6.13), P<0.05],
blood loss(>1000ml)[OR=2.40, 95%CI(1.73, 4.77), P<0.05], transfusion[OR=2.61, 95%CI(1.36, 5.01), P<0.05],
fusion level(>3)[OR=2.23, 95%CI(1.55, 3.23), P<0.05], not prophylactic antibioticlOR=5.43, 95%CI(2.66, 11.08),
P<0.05], surgical visitors] OR=2.28, 95%CI(1.19, 4.37), P<0.05]. Conclusions: Gender(male), age(over 60 years),
obesity, diabetes mellitus, infection history, ASA score(over 2), urinary incontinence, cerebrovascular disease,

allograft bone graft, operation time(more than 3 hours), blood loss(>1000ml), blood transfusion, fusion segments

(>3), no prophylactic antibiotics and visitors are risk factors for SSI in Chinese population undergoing spinal

surgery.
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Table 1 The characteristics of included studies
gawis M L B2 (4 ) E;imﬂ Coes 0 EROPA e gy
Included studies - Location Duration B X IRA B XA Diagnosis Surgery
year Infection ~ Control Infection ~ Control
A LAREOAT Komti 2006 B Xinjiang 1996~2002 48 95 47.8 40 NR NR
F35 -7 Cheng  Qingping 2017 B P Shanxi 2013 31 320 39.2 43.2 a 1
2 ZEHEL Aiguo 2016 i3 Henan 2011~2015 76 924 64.8 a,b,c,e 1,2,3
RO Li He 2014 VL5 Jiangsu 2005~2012 20 1118 59.2 57.8 a 1
ZEMRAENLE Linjun 2014 V1 B Henan 2008~2014 45 167 NR NR b 2
M AL Qingsong 2014 J7ZK Guangdong  2010~2013 38 2045 505 485 a 2
XIHRBELiu Linna 2015 1% Shandong 2011~2013 18 1038 64.4 NR NR
X% Zhian 2013 Wil Zhejiang 2000~2012 12 280 45.3 40.7 NR 2
4% Na Sen 2015 B Xinjiang 2012~2013 34 823 47.1 46.5 a,b,c,e 1,2,3
% #ENie Yan 2015 Wil Zhejiang 2011~2013 10 641 NR NR a,b,e 1,2,3
JEAEER19Qu weijun 2013 WTIL Zhejiang  2007~2012 31 485 NR NR NR NR
M EUSun Hui 2015 VL5 Jiangsu 2013 11 407 NR NR NR 2
E/NK®Tan Xiaoxin 2017 i Henan 2010~2015 15 311 384 2
i A ang Weidong 2015 #H I} Qinghai 2010~2014 25 31 61.4 b 2
TP Wang Jiancong 2017 J" 7R Guangdong 2014 7 185 61.7 a,b,c,e 1,2,3
T IIHiPWang lihang 2015 Bt M Guizhou 2006~2014 21 977 44.3 a,b,e 1,2,3
F &L PWang Zhihong 2015 114t Hubei 2010~2013 38 462 68.2 NR NR
SAEPIWu Hua 2012 Jt 5T Beijing 2006~2011 38 70 NR NR a 2
Y % P Xia0 Anbing 2013 WiiT. Zhejiang 2006~2011 23 822 46.4 a,b,e 1,2,3
BRI AAXu Haili 2015 WL Zhejiang 2009~2012 15 325 60.4 534 NR NR
Y ang Lin 2011 L5 Beijing 2009~2010 7 199 64.7 a 1
5 9P ang Meiying 2005 11 7R Shandong 2000~2004 122 242 NR NR d NR
ik ZE #Zhang Kuibo 2013 I~ Guangdong 2006~2012 8 289 56.3 52.8 a,b,c 1,2,3
K 48 1#)®Zhang Kuibo 2014 J" 7% Guangdong ~ 2011~2013 13 309 50.1 56.3 NR 2
ik F M Zhang Yupeng 2012 Jt 5T Beijing 2010~2012 21 281 53.3 51.1 NR 1
M I Zhang 2015 I 2008-2013 25 472 61.5 NR NR
7k & F-P¥Zhang Shengzhi 2015 Jt 5T Beijing 2008~2013 99 297 54.5 55.2 a 2
FRH P heng Jianping 2016 Wiil Zhejiang  2008~2015 62 3538 485 a 1
RAEFFFZhu Xiugiao 2014 IR Shandong 2008~2013 19 401 NR NR a 1

TE o, FFAEIRATVEAS ;b AL BIG so AL IMRE o P AE 2SR e TR AEIRIE o 1, AR ARG AR 52 40 A A 15 53 1 AR A s NR, R Hi i

Note: a, spinal degeneration; b, spinal trauma; c, spinal tumor; d, spinal tuberculosis; e, spinal deformity; 1, spinal fusion; 2, spinal

instrumentation; 3, spinal decompression; NR, not reported
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72 B A (P=0.16) AERE B} E]>5d(P>0.05), E.4K
Meta 5 M 25 0L 35 3,
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BT, 25 5% 50 7R B AL AR 455 750 5 ] 5 355 1 A 78 -
SEARL AR R — B, R AR SC Meta 43 #7745 5 1 R P
Bhr(F4),
24 RRAwF

MRYEER - &, AR 4 SR FERR (5
PE B >60 & BERE T ARBEIS3h) (98 ABF5E
B> M) HEAT T R R A0 o1 (B 2~5), 45
RWoR, BE T A ] A U = B AR 2 2
INAFAE R FMEAR Y TR >60 2 W IR 45 R 46
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Table 2 The quality assessment of included studies

NOS % H -4+ NOS score

PN WFoe 2 — — B PR Jo A5 2
Included Studies Research type PO U Ay 55 )5 1 5 Score Grade
Selection Comparability Exposure
A e s 6 B 5 0 s
Ai Komti Case—control study
R D s 0 5 ) 0 )
Cheng Qingping Case—control study
W s 8 5 5 0 ;
Li Aiguo Case—control study
Bl 3 151 % BRI 5 3 0 3
Li He Case—control study
A i R B 5 5 ) 5
Li Linjun Case—control study
A R 3 191 % R AT 5 3 2 2
Lin Qingsong Case—control study
s g s 0 5 s s ;
Liu Linna Case—control study
X ks g () f BRI 5 4 0 3
Liu Zhian Case—control study
2y AR 9o 191 % R 5 ) 2 3
Na Sen Case—control study
09 3 X1 B 5 5 0 )
Nie Yan Case—control study
R {21 s 0 A5 ; s s
Qu weijun Case—control study
PN 9o 151 % R 5 2 2 3
Sun Hui Case—control study
N s 8 5 ) ) )
Tan Xiaoxin Case—control study
A 2 s 0 5T 5 5 ;
Tang Weidong Case—control study
eyl s 91 f R AT 5T B 0 B
Wang Jiancong Case—control study
E Sy 93 51 BT 5% 4 0 3
Wang lihang Case—control study
FEa s 91 % BRI 5T ) 2 2
Wang Zhihong Case—control study
e 93 191 % BRI 5 3 0 2
Wu Hua Case—control study
B % s 0 5 s ) ;
Xiao Anbing Case—control study N
ik it 3 091 % AT 5 2 2 3
Xu Haili Case—control study
9 el 0 191 o R 5 2 2 3
Yang Lin Case—control study
oty 3 s 0 BB 5 ; 0 s
Yang Meiying Case—control study
T s 0 5 ; 0 s
Zhang Kuibo Case—control study
i 2 i 9o 191 % R 5 3 0 3
Zhang Kuibo Case—control study
K e 9o 51 BRI 5 4 0 3
Zhang Yupeng Case—control study
KA R 3 091 % BT 52 3 2 2
Zhang Chanchen Case—control study
K S 9 151 BRI 5 2 0 3
Zhang Shengzhi Case—control study
A AT 3 51 BT 5% 3 0 2
Zheng Jianping Case—control study
e e i U0 1 5 5 , )

Zhu Xiuqiao

Case—control study
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Table 3 The results of Meta—analysis of risk factors

afgcs AP Rumbers rre OR 95601 5 AE ()
studies SR Y2 Xt R 21 Effective model Heterogeneity
Infection Control
HH M KA K Patient related factors
T Male 15 447 7851 Fifi Bl Random 1.33(1.08,1.64)" 77%
FE>60 % >60 years 13 510 6597 Ffi ¥l Random 1.44(1.01,2.04)® 58%
HEE Obesity 7 290 2443 Bi#l Random 2.64(1.35,5.15)7 74%
B PRI Diabetes 19 641 9348 B Hl Random 3.86(2.68,5.55)" 57%
55025 Coronary heart disease 3 182 2509 5 Fixed 1.14(0.63,2.06) 1%
M 4 Smoking 8 281 4984 [ 5E Fixed 1.15(0.83,1.58) 43%
#5 1L Hypertension 6 242 3922 B4l Random 0.88(0.42,1.85) 7%
i Alcohol 3 117 2625 5 Fixed 1.73(0.99,3.03) 17%
HF# R K Malnutrition 2 31 1639 [ 3 Fixed 1.34(0.53,3.39) 0%
ASA>2 4y 4 158 974 5 Fixed 2.72(1.38,5.38)7 0%
JR 4<% Urinary Incontinence 2 55 1821 [ 5E Fixed 6.32(3.40,11.76)" 0%
F- AR Surgical history 2 58 736 [ 3 Fixed 1.52(0.81,2.81) 30%
J&HL 81 Tnfection history 1 48 95 [#5E Fixed 6.64(1.29,34.29) -
i FHFE Use steroid 3 101 551 Fifi L Random 2.09(0.82,5.32) 58%
B 3 64 2635 BBl Random  5.73(1.62,20.35)" 51%
COPD 4 163 2932 5 Fixed 1.76(0.75,4.09) 0%
;?;fglﬂklﬁd factors 15 325

IF) #5445 Allogeneic bone 4 103 1516 i Random 3.02(1.09,8.34)7 75%
P 22 5 A Implantation 5 134 2345 Fifi L Random 1.80(0.71,4.59) 68%
& Sgﬂ;ﬁl 10 306 6021 Bi#lL Random 3.44(1.92,6.13)" 76%
Jeli > 1000ml 4 202 2213 B #L Random 2.40(1.73,4.77)7 79%
i1 1. Transfusion 5 206 2694 Bl Random 2.61(1.36,5.01)7 67%
iy e 5 161 3011 5 Fixed 2.23(1.55,3.23)7 0%
WA Visitors 2 38 2174 452 Fixed 2.28(1.19,4.37)7 0%
EE’E&T 'ﬂ?jgy 2 3 1405 & Fixed 2.13(0.95,4.80) 48%
TGl P Hi 2 3¢ 8 193 5240 Bi#L Random 5.43(2.66,1.08)" 62%

Prophylactic antibiotics

% :MP<0.05
Note: DP<0.05

P I <1 1 0 T D REAS X B, e 3R i ) T RE A

B

3 it

A RLIBTHAE ARG SSI R AL SRR il
KEME M Z—, ER/PNPE AR SSIAHR
YN AN R S G D R N B s A T
A e A A A PR BRI AR B e
FARBART M T ERAEET7 50, AR T

HEARJE SST Y KRBT, [E] AR SCHRPIE 28 X 15 AR AR
Ja SSI W fER N ZR#EAT T RGBT, KBS5H
FEAR G SSIAH A B N &R AL 45 . AR ASA 3
Gr>2 gp MDA B R R K B
S5 o SR, X T e [ R HER S A A SST TG B
PER, AT JC SR 1] 1 R 4E 73 #r
AHFEETIR I, AFU>60 2 JE AR5 SSI 1)
—MERINER , B BH B IRS TR AL TR
LB BE 2L MBS BE ) I AIRBU IR UL i BE I [ A1, =
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I8 1 36 I 48 B 0 [E] RE 300 R AR B i E 45 R L B
Table 4 The comparison of results of random effect and fixed effect [l 5 %5 #5575

4 g HA T Cases BHLEC 3 7 1 A )
M Results. - ; (OR % 95%CI) (OR % 95%CI)
esulls IE%%?E éfﬁﬁzﬂl Random effective model Fixed effective model
niection ontro

HH M &K & Patient related factors
Pk Male 447 7851 1.33(1.08,1.64)Y 1.28(1.04,1.58)
AEES60 % >60 years 510 6597 1.44(1.01,2.04)® 1.32(1.07,1.63)
HEE i Obesity 290 2443 2.64(1.35,5.15) 2.41(1.76,3.30)¥
W IRI% Diabetes 641 9348 3.86(2.68,5.55)V 3.67(2.94,4.56)®
560 Coronary heart disease 182 2509 1.21(0.73,2.00) 1.14(0.63,2.06)
W 48 Smoking 281 4984 1.28(0.91,1.80) 1.15(0.83,1.58)
75 1ML Hypertension 242 3922 0.88(0.42,1.85) 0.94(0.70,1.27)
TR Alcohol 117 2625 1.73(0.99,3.03) 1.71(0.87,3.35)
#3:R B Malnutrition 31 1639 1.62(0.71,3.67) 1.35(0.52,3.50)
ASA >2 4% 158 974 2.72(1.38,5.38)" 2.34(1.14,4.77)¥
JRJES Urinary Incontinence 55 1821 6.32(3.40,11.76)% 6.34(3.42,11.76)"
F Al Surgical history 58 736 1.52(0.81,2.81) 1.72(0.75,3.98)
JE 41 Infection history 43 95 6.64(1.29,34.29)7 6.64(1.29,34.29)7
i L2 Use steroid 101 551 2.09(0.82,5.32) 2.21(1.29,3.77)®
Jifi 1M 45 %995 Cerebrovascular disease 64 2635 5.73(1.62,20.35)% 5.20(2.44,11.07)%
COPD 163 2932 1.76(0.75,4.09) 1.86(0.81,4.28)

FARMEHZFE

Surgical related factors 15 325
[ Fl 5444 Allogeneic bone 103 1516 3.02(1.09,8.34) 2.54(1.60,4.02)
P E A Tmplantation 134 2345 1.80(0.71,4.59) 2.03(1.24,3.33)®
s gfﬂﬂﬁf 306 6021 3.44(1.92,6.13)7 3.03(2.34,3.93)7
g‘j fgﬁjgsoooml 202 213 2.40(1.73,4.77) 1.37(0.89,2.12)
1 Transfusion 206 2694 2.61(1.36,5.01)® 2.37(1.67,3.37)Y
Hily /N 2 PIL AN ~ Y
R 161 3011 223(1.55,3.23)% 2.19(1.51,3.17)%
S A Visitors 38 2174 2.28(1.19,4.37)% 2.29(1.19,4.38)%
fE Bz RS >5d Length of stay 32 1405 2.13(0.95,4.80) 2.18(0.66,7.25)
WG A & 0 ®
Prophylactic_mntibiotics 193 5240 5.43(2.66,11.08) 5.03(3.30,7.68)

7 :DP<0.05

Note: DP<0.05
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