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Meta-analysis of Efficacy and Safety of Intrawound Vancomycin Powder for Preventing Surgical Site
Infections in Total Knee and Total Hip Arthroplasty

HE Jiawei', WANG Jing’, WANG Yang'®, JI Baochao'®, REN Xinyu®, ZHAO Jun'"(1.The First Affiliated Hospital of
Xinjiang Medical University, a.Department of Pharmacy, b.Department of Orthopaedics, Urumqi 830054, China; 2.Department of
Pharmacy, The Eighth Affiliated Hospital of Xinjiang Medical University, Urumqi 830054, China; 3.College of Pharmacy, Xinjiang
Medical University, Urumqi 830054, China)

ABSTRACT: OBJECTIVE To systematically evaluate the efficacy and safety of intrawound vancomycin powder for preventing
surgical site infections in total knee and total hip arthroplasty. METHODS  Computer retrieval of PubMed, Embase, Web of
Science, the Cochrane Library, CNKI, Wanfang Database, Chinese Biomedical Literature Database, The clinical research about
intrawound vancomycin in total knee arthroplasty(TKA) and total hip arthroplasty(THA) for the prevention of surgical site
infections were screened. The quality of included studies was assessed using the Cochrane risk bias assessment tool and the
Newcastle-Ottawa Scale. Meta-analysis was performed using RevMan 5.4 software. RESULTS  Finally, 20 literature were
included, including 1 prospective randomized controlled trial, 2 prospective cohort study, and 17 retrospective cohort study, with a
total of 34900 patients. Meta-analysis showed that interventional group had a decreased tolal rate of prosthetic joint
infection(PJI)[OR=0.44, 95%CI(0.35-0.56), P<0.000 01] and superficial infectionfOR=0.27, 95%CI(0.19—0.41), P<0.000 01]
compared with control group. Subgroup analysis showed that TKA and THA, primary and revision patients who received
intrawound vancomycin had lower rates of PJI, the differences were statistical significance(P<0.05). Meta-analysis of 11 studies
reported adverse reaction suggested that the total rate of adverse reactions in the intervention group(7.68%) was higher than that in
the control group(5.68%) with significant differencesfOR=1.47, 95%CI(1.14—1.89), P=0.003)]. CONCLUSION  The current

ESUIH: WiE4EE/R AKX ARRFIESTH (2022D01C240); Frisdi L /R AR XK 254 SRHE 4T H (YXH202124)
fEEE N MRME, B, mt, REHMm E-mail: 252611797@gqq.com HEFE—EH: TF, @, Wit, FEHM E-mail:
307754053@qq.com  CEBIE{EE: &7, L, Wit, L0 E-mail: zhaojun700326@163.com

812 Chin J Mod Appl Pharm, 2024 March, Vol.41, No.6 PR A 227 2024 4F 3 F 45 41 45 6 1



https://doi.org/10.13748/j.cnki.issn1007-7693.20224325
https://doi.org/10.13748/j.cnki.issn1007-7693.20224325
https://doi.org/10.13748/j.cnki.issn1007-7693.20224325
mailto:252611797@qq.com
mailto:307754053@qq.com
mailto:zhaojun700326@163.com

literature suggests that intrawound vancomycin can decrease the rate of PJI and superficial infection in primary and revision TKA
and THA , however, it may increase risk of aseptic wound complications and other adverse reaction.

KEYWORDS: total knee arthroplasty; total hip arthroplasty; vancomycin; prosthetic joint infection; meta-analysis
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Fig. 1 Flow diagram for literature search
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Tab.1 Characteristics of studies included in the meta-analysis
MARIE WM FARIH T Bt il sl spiEd] i1} i) PJISE L TR X
Assor 20102 FEEEFEBABIBIGY  WIKTKA  1~2 g VAXTIHN ARATSLIEMEM 0.5 g, R >4 R#EK Fed I
Ji2gd', 48h
M 4201727 FUEPEBASIF Y WIKTKA 1 g VAN RAETLAIMEM 1 g, RF 24F IDSA ES54
HIKTHA 1g,q8h,48h
Otte 20172 BIEEEBASIFSE  FIRTKA 1 g VAXTHERN  FRERETRI TS 3MH MSIS KA R
WIRTHA
MIBTKA
BETHA
Khatri 201777 BUBFERASIIE WIKTKA 1 g VAN R ATk k¢ 1.5 g, >6MNA WA W Ik 8 DRbuEzwinyTy
ql2h, BHERG FE BAERIRIT, 8
ZIbEME
Dial 20185 BIBHEBASIEFSE  PIRTHA 1 g VARTTHEPNSE RATSLMIA 2 g, K5 >340H  ICM RS 259, A

24 h {224 FTIAR
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SR 1

ELYN oisne=iil FARIM T it KT FH 2y Fifi 58 1] PIISE X IR E L
Patel 2018F" MIEFEBRSISE WIKTKA 1 g VASETHEN AR B 2% >3AH MSIS BN RGO A B3R Bk
FEE
Riesgo 2018%  [EUHiPEASIMFSY  BMETKA  HEERAIEAS1 g VA RIS AL P IR > 14 MSIS Fedi
HIETHA BT 24, % /0 Fp ek
6 Jfl
Winkler 20187 [l BAFIAFFT  WIKTKA 2 g VAXRTIHEP WV ARk fmesk, R>64H  MSIS ESi4
WK THA Ja 3 7;
THETKA BE: R VA, HEIAR
FETHA A R
B &2019%9  BUFMEBRIIBIS FIKTHA 0.6 g VA ZEIN, 0.4 g AR7T2 gk Famobk >34 ICM FRPLAE R, RFH
WML FAR )
FCH20195°  mIEEEASIESY WIRTKA 1 g VAXRTIERN ARHT 2 g hFmepk, A5 148 ICM WUREZYIRYY, TG
1g, ql2h, 48h TFAR
Hanada 201959 [EIE{PEBASIRFGE  #IKTKA 1 g VARTI#N AT 2 gkf@mAk, R=14F 1M HAR K
Ji 1g,q12h,48 h
Koutalos 2020°" HilEMEBAFIAFTY  WIRTKA 2 g VARTHER RIEK =248 MSIS WHO#R
WIRTHA
Matziolis 2020°*) MIEH:BAFIBISE  ¥IRTKA 1 g VARTHEN ARAG2 gk fmepk 14 MSIS A I
I THA
Xu 20205 MBS BIRKTKA 0.5 g VAXTIHERN Rl 1 g Lk, R =14 I1CMm WREZYIRYY, T
J& 24 h Py 2 7 TFAR
Yavuz 20204 EIEPERASITFSY PIKTKA 2 g VARTEEN ARHT2 g famek =24 ICM 7Y
Torio 20201 [EPEASIBESE FIKTKA 1 g VA IRTHE, FIARBIA T w2y 34 H MSIS FAR K
WK THA 1 g P Wy
BB TKA
FETHA
Aljuhani 2021 FIEHEASITFSY - PIRKTKA 2 g VARTTEEN ERe 34 H KL KR
Tahmasebi 2021 I AFIBISE  PIRTKA 1 g VARTHEN RIEK =14 ICM YIOZrgE, Kk,
SR, SR
B
Buchalter 2021 FIBEEBASIAFSE  WIKTKA — IREMBES1 g VA RET 2 g kb, £ =14 MSIS AR K
%24 h
254202144 R ERCT WIRTKA 1 g VAXTTEN AR 2 gk famebk, R4 PS94 A

J5 1g,ql2h,48h

H: VA-TTHER; IDSA-EEBGR A2y ; MSIS-IILAS B s 4y ICM-EPRILRSI; WHO-HE R TAZH41,

Note: VA—vancomycin; IDSA—Infections Diseases Society of America; MSIS—Musculoskeletal Infection Society; ICM—International Consensus Meeting;

WHO—-World Health Organization.
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. Random sequence generation (selection bias)

2548 2021

=5 | Allocation concealment (selection bias)

5 | Blinding of participants and personnel (performance bias)

.~ | Blinding of outcome assessment (detection bias)
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=3 | Other bias
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Fig. 2 Risk of bias assessment for the included RCT study
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Tab.2 Newcastle-Ottawa scale quality assessment of included cohort studies a
ELYN T PN iEa7iE Al HeE g J=vi AT NS Al TR B4y
Assor 20102 4 2 3 9 Hanada 20197 4 1 3 8
201727 4 2 2 8 Koutalos 20208"! 4 1 3 8
Otte 20171 4 1 3 8 Matziolis 20207 4 1 3 8
Khatri 2017 4 1 1 6 Xu 20205 4 2 3 9
Dial 20187 4 2 3 9 Yavuz 20201" 4 2 3 9
Patel 2018 4 2 2 8 Torio 2020"" 4 2 2 8
Riesgo 20181 4 1 2 7 Aljuhani 20217 4 2 3 9
Winkler 20185 3 2 2 7 Tahmasebi 20211 4 2 2 8
B 552019 4 2 2 8 Buchalter 20211 4 2 2 8
2019 4 2 2 8
R3 HAFEF P Ak k B HIE
Tab.3 PJI and superficial infection information of included studies 11
WABF B RYEAL ‘ paiistac] ‘
At PJI TR IR Gt PJI TR IR &t PJI TR
WIKTKA 22928 211 107 14708 84 47 8220 127 60
Assor 2010 135 3 3 62 0 1 73 3 2
MH=£2017271 217 5 2 146 1 1 71 4 1
Otte 20172 792 3 0 400 1 0 392 2 0
Khatri 20172 115 10 3 51 4 1 64 6 2
Patel 20185 243 2 0 187 0 0 56 2 0
Winkler 20185 343 18 0 191 6 0 152 12 0
H 220195 290 8 8 178 5 5 112 3 3
Hanada 201959 202 12 0 110 5 0 92 7 0
Koutalos 2020%" 259 3 0 83 1 0 176 2 0
Matziolis 2020 4121 46 0 650 2 0 3471 44 0
Xu 20208 855 5 19 437 0 6 418 5 13
Yavuz 20200 976 9 0 474 4 0 502 5 0
Aljuhani 20217 98 0 49 0 0 49 1 0
Tahmasebi 2021 2024 13 68 1710 7 32 314 6 36
Buchalter 2021 12 066 69 0 9884 47 0 2182 22 0
242021144 192 4 4 96 1 1 96 3 3
FIETKA 253 24 0 115 5 0 138 19 0
Otte 20172 126 2 0 53 0 0 73 2 0
Winkler 20185 91 8 0 46 1 0 45 7 0
Riesgo 201852 36 14 0 16 4 0 20 10 0
PR MIBETKA 2259 45 0 649 10 0 1610 35 0
Torio 202011 2259 45 0 649 10 0 1610 35 0
TKART 25 440 280 107 15 472 99 47 9968 181 60
WIRTHA 6749 76 8 1450 10 3 5299 66 5
fH=E20172" 170 1 1 103 1 0 67 0 1
Otte 20172 534 7 0 282 3 0 252 4 0
Dial 20185 265 8 3 137 1 1 128 7 2
Patel 20185" 217 2 1 161 1 1 56 1 0
Winkler 2018" 230 2 0 133 1 0 97 1 0
58 8201964 300 4 3 143 0 1 157 4 2
Koutalos 202087 209 2 0 59 1 0 150 1 0
Matziolis 20205 4824 50 0 432 2 0 4392 48 0
FIETHA 306 19 0 144 5 0 162 14 0
Otte 20172 188 0 81 0 0 107 0
Riesgo 201862 38 6 0 20 2 0 18 4 0
Winkler 20185 80 8 0 43 3 0 37 0
HIR T MIETHA 2 405 34 0 764 9 0 1 641 25 0
Torio 202011 2 405 34 0 764 9 0 1641 25 0
THART 9 460 129 8 2358 24 3 7102 105 5
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Experimental Control

Aljuhani 2021 0 49 1 43 07%

Assor 2010 0 62 3 73 1.5%
Buchalter 2021 47 9884 222182 16.9%
Dial 2018 1 137 7 128 34%
Hanada 2019 5 110 7 92 34%
lorio 2020 19 1413 60 3251 16.9%
Khatri 2017 4 51 ] 64 23%
Koutalos 2020 2 142 3 326 08%
Matziolis 2020 4 1082 92 7863 105%
Otte 2017 4 816 13 824  B1%
Patel 2018 1 348 3 112 21%
Riesgo 2018 6 36 14 38 54%
Tahmasehi 2021 71710 6 314 48%
Winkler 2018 11 413 25 33 127%
¥u 2020 0 437 5 418 26%
Yavuz 2020 4 474 5 502 2.3%
BIEE2019 5 178 3 112 1.7%
482021 1 96 3 96 1.4%
HEE2019 0 143 4 157 2.0%
HE2017 2 249 4 138 24%
Total (95% CI) 17830 17070 100.0%
Total events 123 286

Heterogeneity: Chi*=17.83, df=19 (P=0.53); F=0%
Testfor overall effect Z=6.63 (P = 0.00001)

3 PILEARAEEHRME

Fig. 3 Forest plot of the tolal rate of PJI
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Fig. 4 Funnel plot of included studies

AR ST BN A R FARFAL . AR F AR T2
AR JE PILIY & A IR AH [/l . 97 K TKA il
THA RJ5 PIL EAR TR 1% M 2%, FEKAT
ﬁﬁ*%@&%%ﬁﬁ*ﬁﬁ%@%ﬁi@%,
PIL K3 R 4% Sy T i — 20 K 55 R
ﬁEg?ﬁLﬁ%ﬁEﬁ$%ﬁFﬁian@
Wi, AHEFEXS AN [ FARERLL (TKA Fl THA), AN[H]
FARER (FIUCHEIME) B 1 PIL & AR PR AT I
Hobr. Z5R B, XFF TKA il THA WK S, )
WHEE R E LA 6, IR PIL KA T
popiisEiE %ﬁﬁﬁ%ﬁ%%Xakwﬂ 5T ]
YLt S m M (P=0%, P>0.1), W20/ 1 3%
FR R A 227 2024 45 3 H45 41 45 6 1

0.33[0.01, 822]

0,16 [0.01, 3.18]
0.47 [0.28, 0.78] ——
0.131[0.02,1.05]

0.5 [0.18, 1.89] —
0.72[0.43,1.22] —
0.82[0.22, 3.09] —
1.54 [0.25, 8.31] —
0.31[0.11, 0.85] —
0.31 [0.10, 0.85] ——
0.101[0.01,1.02]

0.34[0.11,1.03] —
0.21 [0.07, 0.63] —
0.33[0.16, 0.69] —
0.09 [0.00, 1.56] I
0.85[0.23, 3.17] —
1.05 [0.25, 4.48] ——
0.33[0.03,3.19] ——
0.42[0.01,2.23] —
0.27 [0.05, 1.50] I

0.44 [0.35, 0.56] *

0.002 o1 1 10 500
Favours [experimental] Favours [control]

W, JRrdB T 8 AR AT LAREAIR TKA Fl THA .
VIR FEIE BB E ARG PO R R R A
10 5 SCHR 2 18 Tk 3R B Yy Bersniessnas)
meta 73 BT 45 R R W, 5 4/ PIL B AR & A4 %
(1.47%) & T X R4 (4.03%), ZSHGH%E X
[OR=0.27, 95%CI( 0.19~0.41), P<0.000 01], #5%
45 R\ Gt 5 B AL (P=26%, P=0.20), UL
Kl 7.
2 3 2 Hﬁﬂ:,%,ré ﬁ 11 %i@}( [27,30-32,34-37,39-40,44] j;liﬁ
TARRN, #&K&rA RO 46 2 B8
PIOCE I LA . VIO @A RHRE R | B4
TR I A AR e D . TR R KIS (deep vein
thrombosis, DVT) @ filit4: Z€ (pulmonary embolism,
PE). WIS, Ao NUEE, Wk 4, £
AN BN R T E JE T M T & i DT 1 G e (]
R, Y)W I RORE R AE M . BERE . B
L TSSO, #E—20 1 meta 73BT R ik
N, RIS A BRSNS BRI KA R (7.68%)>%) IR
4 (5.68%), ZFAGiiT2=E L (OR=1.47, 95%CI
(1.14~1.89), P=0.003), F5E&ER MGt otk
BAK (P=36%, P=0.11), WLIK 8, FMJmHN T
RN T ARG I AR AR
3 it

HT, 76 TKA Fil THA TR bR 38m 7 i
TR AR L 2 EMA SNSRI, FB5
meta %*ﬁﬁ@ﬁﬁ%%%ﬁﬁ%%ﬁ@ﬁﬁﬁﬁ%%ﬂﬁ%

Chin J Mod Appl Pharm, 2024 March, Vol.41, No.6 - 817 -




Experimental Control

Odds Ratio Odds Ratio

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

2.1.1 TKA

Aljuhani 2021 0 49 1 49 0.7%
Assor 2010 1] 62 3 73 15%
Buchalter 2021 47 9884 22 182 169%
Hanada 2019 5 110 7 92 34%
lorio 2020 10 549 35 1610  9.3%
Khatri 2017 4 51 [ 64 23%
Koutalos 2020 1 83 2 176 06%
Matziolis 2020 2 650 44 3471 6.5%
Otte 2017 1 453 4 465 1.9%
Patel 2018 0 187 2 56 1.8%
Riesgo 2018 4 16 10 20 31%
Tahmasehi 2021 71710 3} 314 4.8%
Winkler 2018 7 237 19 197 9.5%
Hu 2020 0 437 5 418 26%
Yavuz 2020 4 474 5 502 2.3%
BIEE2019 5 178 3 112 1.7%
482021 1 96 3 96 1.4%
HAE2017 1 146 4 71 2.5%
Subtotal (95% CI) 15472 9968 72.8%
Total events 99 181

Heterogeneity: Chi*=14.29, df= 17 (P = 0.65); F= 0%
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Tab. 4 Basic information on adverse reactions included in the study
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