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Meta-analysis of efficacy and safety of linezolid combined with antituberculosis
drugs in treatment of tuberculosis meningitis
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Abstract: Object To systematically evaluate the efficacy and security of treating Tuberculous Meningitis by using linezolid
combined with antituberculosis drugs. Methods Such databases as PubMed, Cochrane Library, EMBASE, Web of science, CNKI,
CBM, VIP and Wanfang Database, were searched to collect randomized controlled trials (RCT) concerning linezolid combined with
antituberculosis drugs for treating tuberculous meningitis published from the emergence of these databases to 13th July 2020. There
were two researchers screening the studies, extracting the data and assessing the methodology quality. Revman 5.2 and STATA 10.0
was used to execute the meta-analysis. Results A total of 17 RCTs involving 1 196 patients were included. Meta-analysis showed
that the effective rate of observation group with linezolid plus antituberculosis drugs was higher than control group (OR = 3.53,
95%CI = 2.09 to 5.95,P < 0.05). After four-week treatment with linezolid plus antituberculosis drugs, there was a significant
improvement between observation group and control group in indexes of cerebrospinal fluid pressure (SMD = -50.79, 95%CI =
-53.86 to 47.72, P < 0.05). and GCS score (SMD = 1.22, 95%CI = 0.97 to 1.48, P < 0.05). Moreover, in terms of adverse reactions
rate, group with Linezolid combined Antituberculosis Drugs was similar to that in control group. Conclusion As is showed in these
evidences, compared to antituberculosis drugs, treating tuberculous meningitis with linezolid plus antituberculosis drugs has a better
clinical therapeutic effect. The incidence of adverse reactions of this group is similar to the control group, which can be properly
prevented and controlled. Thus, treating tuberculous meningitis with linezolid pulsing antituberculosis drugs is worthy to
popularization and application.
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Table 1 Basic characteristics of included studies
NS B TR MR 24 TR dRfER
LiH™  xfHE 50 10.58+4.04  FJHIF0.3 g+RIR 0.6 g+ L& T HE0.75 gHIbEREG 1.5 g, 1kd ' 24 H 0
2016 M 36 10.42+3.45  JHFIZE M 600 mg FHR 2 U-d ! 21 H
SunF™ XfEE 17 45.88+2.87  FMHF0.3 g+HRIARF0.45 g+ LMK T E0.75 g HILEIRIG 1.5 g, 1Ikd ' 4 A @B®
2014 ML 16 48.34+3.05  MNHHFIZSMEK 600 mg, 1 K -d ! 44
BRI 100 24.8+5.4  FJEIF0.3 g HFIRT0.45 g+ LM T HE0.75 g HEBRIERZ 1.5 g, 1Ikd ' 44 @®B®
2019 M 100 24.8+54  JUHFIZEMENE 1200 mg, 1kd 44
WGl xR 28 47.87+3.42  SEUEMEO.3 gt RIAR T 0.45 g+ LJE T 0.75 g+ BE TR 1.5 g+ 4 @GO
TP E 04 g, 10d !
2018 ML 28 45.82+1.54  JNAFIZEMEAE 600 mg B, 1 K-d ! 44
O W 17 40.22+5.65  SEMAIEO.3 gt FIART 0.45 g+ T B 0.75 g+ BEEL R 1.5 g+ 4 0e®
EERIE05 g, 1Kd! ®e®
2020  MEE 16 35.88+6.34  JNAHFIZE ML 600 mg B, 1 K-d 4 J4
PSS WA O p 9 41.0+1.16  FHMF0.3 g+FIFET-0.45 g+ L% T B2 0.75 g+t e LA 1.5 g+ 4  @@606
AR E0S g, 1Ikd @
2019 W 8  36.0+2.18 ARG MERE 600 mg FHiE , 1 K-d! 44
DY X 80 61.35.7  FMHME0.3 g+ IR 0.45 g+ Z K T 2 0.75 gt EEERE 1.5 g+ 4 @0®6
KRR 05 g, 1Ikd ! ®
2018 M 80  61.3+5.7  IMAFIZEMEAZ 1200 mg, 1 K-d ! 4
FFEERN IR 27 27.46+2.33  FRIFO.3 g+ 0.45 g+ 2 T HEO.75 g HLEEREI 1.5 g, 1ikd ' 1ANH Q@G
2016 M 28 27.58+2.45  NHFIZEMERE 600 mg EHE, 1Kd ! IR=! ®®
T xR 34 42.543.6 BHE03 gHFIAET 0.45 g+ 2 T IR 0.75 gt EEER 15 g+ 20 H @@B®
LEFWE0S5g, 1kd !
2019 W% 34 455+35  MAFIEMEAZ 1200 mg, 1IK-d! 21 H
XFAREY W 30 36.74+9.63  SMAME0.3 gtARERE0.45 gt A IE T ER0.75 g HILEERRIZ 1 S g 1kd T 4 Q@B®
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D -overall efficiency; @ -incidence of adverse reactions; @) -GCS scores; @ -cerebrospinal fluid glucose; & -cerebrospinal fluid protein; ©) -

cerebrospinal fluid white blood cell; D-cerebrospinal fluid pressure
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Table 2 Quality evaluation of included studies
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231 EAHEME  JUE SR SgER e e s T HIFEAT Meta 307 W 1. 45 REIRIGIT G FIZSme
BARCR A 481 8, Forh R 23 iz 2H 231 451 Jlzz 2 5 35 i BRI AL T R4, = 7 BA 4t
%%am@l;ﬁﬁﬁiﬂA SRR, BN T RIAAT 2 X (OR=3.53,95%CI=2.09~5.95,P<<0.05) .



F44E F1H 202118 %!fl-'i{-'[ﬁti Drug Evaluation Research

Vol. 44 No. 1 January 2021 - 183 -

232 WEWTRAR 155 SCRRT PR TS
WHEAR, 31 028 il g, Fo v R Ak iz 26 511 451 L %o
FRZE AR 35 517490 o (LD oG 5 Y0070 260 W 7K« S ol PR A
9 25 B 7R 5 AN 9 B A AE = o 1 (P<<0.05, =
92%) , iR F B AL 280245 B 33 4T Meta 43 87, LI 2.
SR RN G JE , ) 55 W fii 2 5 5 T Vi e
HHKPFHES TXRA, ZRAESIT¥E
X (SMD=1.33,95%CI=0.81~1.85, P<<0.05) . (2)
i A 90 1 B K < S TR R B A AR R, 5 AN
TR AFAE B i 7 FUME (P<<0.05, P=95%) , H K F B
WLRL N BB 4T Meta 707, WK 3. 25 R B IRIGTT
J ) 2% WA frg 2L 6 3 TR R 1 KT B AT
R, Z= A A B X (SMD=-1.26 , 95%CI =
-1.91~-0.62,P<<0.05) . (3) i B [ ZH B i1 % - =
JoR A 56 45 T O A A TR S R M R (<
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X (MD=-50.79,95%CI=-53.86~47.72,P<0.05) .
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Experimental Control Odds Ratio 0Odds Ratio
Study or Subgroup  Events  Total Events Total Weight M-H. Fixed, 95% CI M-H, Fixed, 95% CI
LiH 2016 32 36 35 A0 19.7%  3.43[1.03, 11.41] —
{&5h$2 2020 27 30 23 3 1249% 4700118, 18.70] I
JF4E 2018 27 30 20 30 121%  4.50([1.09,18.50] -
SN 2018 a7 41 27 41 16.0% 4.80([1.42 16.20] —
T 2019 30 32 26 32 98% 3.46[0.64, 18.65] -
Bk 2016 27 28 23 7 51% 4.70[0.49 4503] ]
IS 2020 14 16 14 17 103%  1.50([0.22, 10.40] -
Ep3EZ: 2018 15 18 14 18 141% 1.43[0.27, 7.55] -
Total (95% CI) 231 250 100.0%  3.53[2.09, 5.95] <
Total events 204 182
Heterogeneity: Chi®= 2.47, df= 7 (P = 0.93); F= 0% ID o n=1 1’0 1nn=

Testfor overall effect: Z= 473 (F = 0.00001)

B 1

Favours [experimental] Favours [control]

FHBE BARELILERH Meta 317 FR W E

Fig. 1 Forest plot of Meta-analysis in overall efficiency between two groups

Std. Mean Difference
IV, Random, 95% CI

Std. Mean Difference
IV, Random, 95% CI

Experimental Control
Study or Subgrou Mean SD_Total Mean SD Total Weight
SunF 2014 04 004 16 035 0.04 17 B.8%
FFE, 2014 261 07 43 179 04 41 7.4%
f23hfs 2020 015  0.06 30 0417 008 1\ TA%
AR 2018 046 00% 100 037 005 100 7.7%
| FAk 2018 257 047 30 1.87 041 30 T2%
A 2019 2586 034 32 1.482 047 32 T1%
23R 2014 028 002 8 042 0 9 1.8%
StElE 2018 047 011 80 038 0.08 a0 TT%
FE 2018 042 002 24 027 0.04 24 58%
FH 2014 045 003 34 042 0.04 34 T4%
Bk 2016 305 0494 28 287 D44 2F 7.3%
HHE= 2018 287 083 28 179 D44 28 71%
I 2020 1.848 0.458 16 0.378 0.183 17 5.4%
RpEE 2018 2486 034 18 152 047 19 B.6%
shaEs 2019 046 004 24 043 005 25 T2%
Total (95% CI) 511 517 100.0%

Heterogeneity: Tau®= 0.89; Chi*=170.65, df=14 (P < 0.00001); F=92%

Test for overall effect £= 5.00 (P = 0.00001)

1.081[0.34, 1.82]
1.411[0.93, 1.89]
-0.36 F0.85, 0.13]
1.34 [1.04, 1.65]
1.57 [0.98, 2.15]
2.19[1.56, 2.82]
-8.58 [12.00,-5.15]
1.01 [0.68, 1.34]
4.67 [3.54, 5.74]
0.54 [0.34, 1.34]
0.11 F0.42, 0.64] T
1.75[1.13, 2.37]
4,16 [2.89, 5.43]
217 [1.33, 3.01]
(.65 [0.07, 1.23]

1.33 [0.81, 1.85]

4 -2 0 2 4
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Fig.2 Forest plot of Meta-analysis in cerebrospinal fluid glucose between two groups
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Sun F 2014
74, 2019
fEEms 2020
HEEHE 2013
A4k 2018
3l 2019
2352019
HiglE 2018
FE 2018
F 2019
S 2016
BAEE 2018
34 2020
RRiE 2018
PhalEg 2019

Total (95% CI)

Experimental
Study or Subgroup _Mean SD_Total

1.07
0.62
314
1.06
0.95
0.4
1.09
1.19
0.51
0.749
0.58
0.36
1.873
0.4
n.a

Control

Mean

SD_Total Weight

Std. Mean Difference
IV, Random, 95% CI

Std. Mean Difference
IV, Random, 95% CI1

0.z27
018
1.09
0.09
0.026
014
021
013
015
019
0.09
0.z27
0.263
015
0.2

511

1.41 013 17 6.5% -1.68 [2.38,-0.79]
1.35 0.3 i1 6.7% -2.94 [3.57,-2.32]
308 0.44 35 649% 0.06 [-0.43, 0.55]
118 012 100 71% -1.13 F1.43,-0.83]
207 045 30 6.4% -3.47 [4.29,-2.69]
0.86 0.46 32 6.8% -1.33 [F1.87,-0.78]
1.81  0.34 9 5.9% -1.39 [2.48,-0.30]
1.08 015 20 7.0% 0.78[0.48, 1.10]
062 0.31 24 B.8% -0.44 F1.02,013]
0.94 027 34 6.49% -0.64 [F1.12,-0.14]
084 0.1 T B.3% -3.54 [4.40,-2.67]
1.64 0.69 28 6.6% -2.41 F3.11,-1.71]
1.508 0.833 17 B.6% 087 [0.13,1.27]
0.86 0.46 18 6.6% -1.31 [2.04,-0.59]
085 0.28 25 6.8% -0.60 [1.18,-0.03]
517 100.0% -1.26 [-1.91, -0.62]
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Fig. 3 Forest plot of Meta-analysis in cerebrospinal fluid protein between two groups
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