A ZR W XF EEBE RIS TR 259095 77 MRS A ARG Be PN 2R Ao Al
RATT7 RN 2 2R Meta 734
WS AR AR CEEAERBE—ER, A 510630)

FESES RI78.1 XHEiFRERS A XEHS  1001-0408(2014)20-1900-04
DOI  10.6039/j.issn.1001-0408.2014.20.26

T E B ZARNR Rk et B IR R E 6T AT T R E AR AR & F) H R (MRSA) AR KM R R AR B K 6 97 2k
Fode AV, Fr ik it AU & Medline .[EMBase OVID | ¥ B £ 4 [E 5 ok 3038 & | B 07 4 U384 R 77 o5 #0348 &, & 3%
) Zowdk iz e PO AE B K AL TA 25 4076 97 MRSA A8 K T 1 3R A5 M Al K 64 FEALAT B 38 (RCT) o AT AR &4 69 RCT # 47 FrAHE I A
Jr NG, £ A Rev Man 5.1 463t 28347 Meta 47, 4R 2 2AN8ARCT, 44+ 1 966 4] & %, Meta M & R 27, 4| 2wk
B35 5 MRSA A8 % P[5 1 3543 P A K 6916 JR 38 & £ [RR=1.10,95%CI(1.01,1.20) , P=0.03] . i & 45 7F h & [RR=1.14, 95%CI
(1.03,1.27),P=0.01134 & T A £ 3 254 ; 7 7 4 09 9% 78 £ [RR=0.86,95% C1(0.68,1.08) , P=0.20]4= R BB % % #[RR=
1.05,95%C1(0.94,1.16) ,P=0.41]5b 4 £ F L5 FE N Ll A Ard BBk K 4014 25476 77 MRSA 48 X M I 1 3R AR M A X
TORGEFGE ARG REMAEDFRE AL REREETREERRRER LS, RTHARGRITIIRERE, AL
AR A B —F R0 il

KEIR A AL ERERA NS, 7 FHTBF LT w T ABRE L EF H 2 H ; AR X Meta 547

A Meta-analysis of Therapeutic Efficacy and Safety of Linezolid vs. Glycopeptide Antibiotic in the Treat-
ment of MRSA Relative Nosocomial Pneumonia

LIN Chun-yan, LIU Xiao-yan, LIU Sheng-ming(The First Affiliated Hospital of Jinan University, Guangzhou
510630, China)

ABSTRACT OBJECTIVE: To evaluate therapeutic efficacy and safety of linezolid vs. glycopeptide antibiotic in the treatment of
MRSA related nosocomial pneumonia systematically. METHODS: Randomized controlled trials (RCTs) about linezolid vs. glyco-
peptide antibiotic in the treatment of MRSA relative nosocomial pneumonia were searched from Medline, EMBase, OVID, CBM,
CNKI, VIP and WanFang datebase. The quality of included RCTs were evaluated and the data were extracted. Meta-analysis was
performed with Rev Man 5.1 software. RESULTS: 8 RCTs were included, involving 1 966 patients. Meta-analysis showed that clin-
ical cure rate [RR=1.10, 95% CI(1.01,1.20), P=0.03] and microbial clearance rate [RR=1.14,95% CI(1.03,1.27) ,P=0.01] of
linezolid group were significantly higher than those of glycopeptide antibiotic group; but there were no significant differences in
mortality [RR=0.86, 95% C1(0.68,1.08), P=0.20] and the incidence of ADR [RR=1.05, 95%CI(0.94,1.16), P=0.41] . CON-
CLUSIONS: Compared with glycopeptide antibiotics, linezolid can improve clinical cure rate and microbial clearance rate in pa-
tients with MRSA related nosocomial pneumonia, but has no effect on the mortality and the incidence of ADR. Due to small-scale
and low quality of included studies, more large-scale and high quality RCTs are required for the validation of the conclusion.
KEYWORDS Linezolid; Glycopeptide antibiotics; Vancomycin; Teicoplanin; MRSA; Nosocomial pneumonia; Meta-analysis
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Fig 1 Risk of bias in included studies

linezolid glycopeptide antibiotic Risk Ratio Risk Ratio
. ; 44 Fixed, 9% !

Kohno 2007 21 51 9 26 27% 1.19[0.64,222 -+
Lin 2008 19 38 18 42 38% 1.17(0.73,187) T
Richard 2003 3/ 75 22 85 48%  1.85[1.21,285 -
Rubinstein 2001 71 203 62 193 143%  1.09[0.82,1.44] r
Stevents 2002 20 50 2% 49 59%  0.75(0.49,1.16] -1
Wilcox 2004 51 57 52 59 115%  1.02(0.89,1.1§]
Wunderink 2003 14 37 1 302 257%  097(0.78,1.19] b
Wunderink 2012 181 201 145 214 315%  1.18[1.05,1.33] o
Total (95% CI) 996 970 100.0%  1.10[1.01,1.20]
Tolal events 493 445
Heterogeneity: Chi*=13.22, di= 7 (P= 0.07); F= 47% lum—u*‘——|'u—mui

Testfor overall effect 2= 216 (P = 0.03) Favours experimental Favours control

E2 MAREIRKERZER Meta 51 7RME
Fig 2 Forest plot of Meta-analysis of clinical cure rate in
2 groups

242 BAMIERRA 6 WUWISHGE 1 ICEYERED Y, S
TH798 Bl BT TG i e Btk (P=0.18,1°=35%) ,
SR I 1 52 25 g BT A Hr , PE LI 3. Meta 2B 45 9 R L i 56
2 FB TR D B R T v T R A R 2 A

2% Y [RR=1.14,95% CI(1.03,1.27) , P=0.01], $& /= | &=
ﬂ%ﬁvﬁﬁ MRSA FH S NP B3R P03 BR300 TR AR B i

Experimental Control Risk Ratio Risk Ratio

r Subgre vents  Total Events Total Weight M-H,Fix: 1 M.H, Fixed, 95% CI
Kohno 2007 12 35 719 40%  093(0.44,1.96) -1
Lin 2008 17 2 15 28 58%  1.44(0.95,2.18) ~—
Rubinstein 2001 % 50 28 39 139%  1.00(0.77,1.30] T
Wilcox 2004 51 53 52 56 224%  1.04(0.95,1.13]
Wunderink 2003 a7 76 42 79 182%  1.16(0.89,1.53] -
Wunderink 2012 97 167 82 174 356%  1.23[1.01,151] o
Total (95% Cl) 403 395 100.0%  1.44[1.03,1.27) 1
Total events 260 226
Heterogeneity: Chi*= 7.64, df= 5 (P = 0.18); "= 35% '0 o 0‘1 1‘0 100]

Test for overall effect: Z= 2.50 (P = 0.01) Favours experimental Favours control
E3 MWABEMEDBRER Meta 347 7R E
Fig 3 Forest plot of Meta-analysis of microbial clearance
rate in 2 groups

2.4.3  JRIEAR 3TUMFFLHGE THRIERSY, S 1 244 Bl B
AW GE T 5 (P=0.39,1°=0) , 2R F i 7 25001
BRI HT , VEULIE 4. Meta 53 BT45 2R R AR E AL 1L
W25 K G2 5 L [RR=0.86, 95% CI(0.68, 1.08) , P=
0.20], /R FIZE e I6 9T MRSA HISETE NP (9558 % 5 B Ik
L2525

244 AR THRFFRIE TAS RN R A,
At 1386 il B, S WM TEGE i Bk (P=0.74,1° =

- 1902 - China Pharmacy 2014 Vol. 25 No. 20

0), KA B E RV ASTLHT , PE L 5. Meta 23 Hrgs SR g, 7
B A R R AR 325 T IR GE T2 7 L [RR=1.05,
95%CI1(0.94,1.16) , P=0.41], $&£ /5 F 23 4 e 14 97 MRS A A%
PENP e ek SRS IR 25 TE 22 5.

linezolid glycopeptide antiboitic Risk Ratio Risk Ratio

Study or Subgroup _ Events Total Events Total Weight M-H, Fixed, 95%Cl MH, Fixed, 95% CI
Rubinstein 2001 36 203 49 193 386% 0.70(048,102) -
Wunderink 2003 64 321 61 302 483% 0.99[0.72,1.35] -
Wunderink 2012 15 618 17 607 132%  0.87([0.44,1.72] -
Total (95% CI) 1142 1102 100.0%  0.86 [0.68, 1.08] L
Total evenls 15 127

i i*= s = . P= e e B ——
Heterogeneity: Chi*=1.88, df= 2 (P=0.39); F= 0% 001 01 10 100

Testfor overall efect 2=1.30 (P = 0.20) Favours experimental Favours control

B4 PHBERIEEN Meta 1T 7R E
Fig 4 Forest plot of Meta-analysis of mortality rate in 2

groups

linezolid glycopeptide antibiotic Risk Ratio Risk Ratio
Study or Subgrouy Events Total Events Total Weight M-H, Fixed, 95% C| M.H, Fixed, 95% CI
Kohno 2007 55 100 22 51 68%  1.27(0.89,1.83] [
Lin 2008 18 k4l 12 7 28% 1.50(0.78, 2.88] T
Rubinstein 2001 11 203 11 193 26%  0.95(042,214] e
Stevents 2002 10 240 10 220 24%  0.92(0.38,2.16] -1
Wilcox 2004 121 215 110 215 257% 1.10(0.92,1.31) "
Wunderink 2003 45 321 42 302 101%  1.01(0.68,1.49) T
Waunderink 2012 208 597 210 587 495%  098(0.84,1.14] [ ]
Total (95% CI) 1747 1639 100.0%  1.05[0.94,1.16]
Total events

—_

Heterogeneity. Chi*= 3 54 d’ 8 (P 0.74),F= U'b 001 o1 10 100

E5 ﬁéﬁ%?KEﬁEﬁi%ﬁ‘]MetaﬁffﬁﬁM
Fig 5 Forest plot of Meta-analysis of the incidence of
ADR in 2 groups
25 RFRR
X9 ARG I DR VA 5 4 480U <1 181, PR LIl 5. 45
AT RN S| B AR G0, SRR AR R R A 1)
ATREMEA K .

o SEC00RRD

. ; | RR
Bor 100

6 Wiﬂ%%‘llmﬂ? EI%H’J@JF&—HEI

Fig 6 Inverted funnel plot of clinical cure rate in 2 groups
2.6 ﬁi@'&mﬁ

AR UESS 1S B E P, XA SRR A I PRIA R AH 5%
M K] 2 41 ﬁﬁciﬁﬁﬁé}ff}f 1) G4 8 5 SClik i 3 eI e
AR B S K N TR BRI SN RR=1.13,
95%CI( 1.05,1.23),P=0.002, 5545 RAHML. 2) HAISES
SCHRTPA 7R BRI T RIRYT LR RL TR
57, S B3k e SCHik S, 2 {1 RR=1.14,95% C1(1.05,1.23) ,
P=0.002, 5JFEERAM . FRAWFREE R AT E M
3 itig

ARFFE S VZ W T 2000— 2013 45 FIrAg WS HI| 28 W Jlie ot 1
EIRIS TR 259 (38 T 88 R BP0 T ) iRYT MRSA AH K
P NP TR % AT IEYE RCT, RGE0HT T FIZsme iz
Ko BB IR 2T 1 20 %) T MRS A AR P NP 8 2 77 RcFAs
B o 45 4 (1) 75 MRSA FH G NP £ 5 1 R34 L
PR ERR R b RIS M Y O A RSB 259, 5
KTV EII LS R —E B8 PK/PD BLE , Bl 4L rp (1 2}
WM R T AR A B ISR R B MRS B A S T
TR R R BT A B U (R 25 M e BE A, A b

HEZG 20144855 25 4555 20



A ATV P T R R AR AN TP 2 SR B R R 52% (A AE
JUENE G IR, T R R R Al A R 25 Ly
1+ 6" 1 A 25 e e oAy 8.35151, ASBIFGE 45 R T BB I & 7E
o B AR R B R B 2E AT O . ALY
Walkey AJ S Meta 43 45 R A — 2, L F 2 R AT REAE
TAMITRNA T Wunderink RG®'Z5 ) RCT, M 1% RCT WF ¢ 1%
TIP3 BEACE K, FEARZE S A 43591 Y 31.5% F135.6% ,
T AR F X il SR 2250, 2 FEAF 98 45 SR n IR B . (2)
AR5 R BRI 4 o e RO R 2 470 18 25 W) 7 MRS A A G H: NP
HRAER L JC R B 225 o FEER PR 1 7™ S A B 2 07 ks
R, BRI b, S 1 E A R A ATE S VT RE S B AICAS: Hh 1) 2

MR T R B TT fEYE . Wunderink RGUZEHIYE B 25 KLk 22k
FRANNEPEAE R (APACHE 11 ) W43 #4020 43T , K BRI A ki
1£ APACHE [T $F-437£ 16~ 19 35 il A i 5 A FAIC A 2 AL 25
(P=0.011), i #E APACHE 1T 343 & F s A% T 0k 3 ol A9 340
FORE LR ENER . BEFIMRSAMICENPH B E LS
FEILR GG , TN SCRRANA 3 5 4 T k2R e s ™ s i
FE A FEm e S O, R BB RS T4 BT, i LK
WIS AR A Y I E5 e T 1, S — P S i T £
B SCHR 215 (3) AR RGN KB, BRI 258 A A BRI % A
RIBIRTC P25 5 (FURAS R R 1 ELAR B[], ) 2 i
W2l RPN VS RIS R TR M
I/ INAR B 85 R S BT TR 24 0 4 e L 1) 245 0 AH DG I RN
R AN = N S ThRERI T . WAL AN R R
LR AR ZHATTEN 2y M H A K
KA TR e A B I BRI B BR PR BR iR AR
PR IGHL B  EAIG A R AT TR A2, L D RE R 4 114 2 A R B
/NI B R R ML/ IR RE A R B T R
R, I PRAE ) 2 e B (s P b 3 8 i Nl 9 A5 1

AR Meta BTN A Y 8 W RCT )& T2 Dol RIS |
HZ AT LU 84 WAL, 35 T REAL S %, I 4 7 R 5t 3
KIE R B0 AR RIE R BT RIS . A
STRFSE H 257 B Je I SE B E 2, R B I RCT H R T ™
FEWE . AN, GBI IS R DT BI04, BARRAE T
VTR A T & a8 AR A — e TR T RR 2
ARG R ELSPE . 90 ABIFFE 45 S R oM 4007, B X I R TR
A R B T HE RRSPUA 25 250 B RRE . i
T2 R R PEA b, (0 S| B S SR FR AT SR AR R
PO R PT BEMEAR K

ARG A7 A — BB - (1) P E AR 78 e iR 46
IR, BT AR SCHR O 12 i 1 B AR A < (2) R gl ) 2 e
JHe o HUARE IR S U T 25901697 MRSA M S&E NP 97 85t 4730
A0, AN e E R A IR O A SRR TN
IR AT 45

25 1T, R 2w e 7E i 3% MRSA AR 61k NP 1911 PR
IR EYERRR EOE TR PR 259, (B2 IR T A5
R T AR5 BT, 56 T RIZR e B TRTT MRSA AH G NP (1)1l
IRIT AT HE— 25 PR (20, 75 B 2 KREAS BT 411
RCTHILABEIE o

TEHE 2014 FEH 5 HBHE 20

&% 3k

[1] Rubinstein E, Cammarata S, Oliphant T, ef al. Linezolid
(PNU-100766) versus vancomycin in the treatment of
hospitalized patients with nosocomial pneumonia: a ran-
domized, double-blind, multicenter study[J]. Clin Infect
Dis, 2001,32(3):402.

[2] Stevens DL, Herr D, Lampiris H, et al. Linezolid versus
vancomycin for the treatment of methicillin-resistant
Staphylococcus aureus infections[J]. Clin Infect Dis,
2002,34(11):1 481.

[ 3] Wunderink RG, Cammarata SK, Oliphant TH, et al. Co-
ntinuation of a randomized, double-blind, multicenter
study of linezolid versus vancomycin in the treatment of
patients with nosocomial pneumonia[J]. Clin Ther, 2003,
25(3):980.

[4] Wunderink RG, Rello J, Cammarata SK, et al. Linezolid
vs vancomycin: analysis of two double-blind studies of
patients with methicillin-resistant Staphylococcus aureus
nosocomial pneumonia[J]. Chest, 2003,124(5):1 789.

[5] Wilcox M, Nathwani D, Dryden M. Linezolid compared
with teicoplanin for the treatment of suspected or proven
Gram-positive infections[J]. J Antimicrob Chemother,
2004,53(2):335.

[6] Kohno S, Yamaguchi K, Aikawa N, et al. Linezolid ver-
sus vancomycin for the treatment of infections caused by
methicillin-resistant Staphylococcus aureus in Japan[J]. J
Antimicrob Chemother, 2007,60(6):1 361.

[7] LinDF, Zhang YY, Wu JF, et al. Linezolid for the treat-
ment of infections caused by Gram-positive pathogens in
China[J]. Int J Antimicrob Agents, 2008,32(3):241.

[8] Wunderink RG, Niederman MS, Kollef MH, et al. Line-
zolid in methicillin-resistant Staphylococcus aureus noso-
comial pneumonia: a randomized, controlled study[J].
Clin Infect Dis, 2012,54(5) :621.

[9] REVL, TR A A M SR AL TR Y 7o 22 PP ER %
Py TR AL I]. & B 25 %, 2012,23(10) : 914.

[10] Rybak MIJ. The pharmacokinetic and pharmacodynamic
properties of vancomycin[J]. Clin Infect Dis, 2006, 42
(Suppl 1):S35.

[11] Castro P, Soriano A, Escrich C, et al. Linezolid treat-
ment of ventriculoperitoneal shunt infection without im-
plant removal[J]. Eur J Clin Microbiol Infect Dis, 2005,
24(9):603.

[12] Walkey AJ, O'Donnell MR, Wiener RS. Linezolid vs gly-
copeptide antibiotics for the treatment of suspected methi-
cillin-resistant Staphylococcus aureus nosocomial pneu-
monia: a meta-analysis of randomized controlled trials[J].
Chest, 2011,139(5):1 148.

(ki H91: 20131122 &[81 H ] : 2014-04-10)

China FPharmacy 2014 Vol. 25 No. 20 - 1903 -



