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Meta-analysis of efficacy and safety of sedative therapy with midazolam and dexmedetomidine/propofol in
critically ill patients undergoing mechanical ventilation

WU lJiagian', SU Dan',SHAO Tenghao', YU Zhanbiao',ZHAO Congcong’, WANG Yingxin'(1. Dept. of Intensive
Care Medicine, the Affiliated Hospital of Hebei University, Hebei Baoding 071030, China;2. Dept. of Intensive
Care Medicine, the Fourth Hospital of Hebei Medical University, Shijiazhuang 050035, China)

ABSTRACT OBJECTIVE To systematically evaluate the efficacy and safety of midazolam and dexmedetomidine/propofol for
the sedation of critically ill patients undergoing mechanical ventilation, and to provide evidence-based reference for clinical
treatment. METHODS Retrieved from PubMed, Embase, Web of Science, Cochrane Library, Clinical trials. gov, China Journal
Full Text Database, Chinese Science and Technology Journal Database, Wanfang database and China Biomedical Literature
Database, the data on the efficacy and safety of midazolam and dexmetomidine/propofol for the sedation of critically ill patients
undergoing mechanical ventilation were collected from the establishment of the database to March 31, 2023. After extracting data
from clinical studies that met the inclusion criteria, the meta-analysis was conducted by using the RevMan 5.3 statistical software.
RESULTS A total of 31 literature were included, with a total of 2 765 patients. Results of meta-analysis showed that the
mechanical ventilation time [MD=14.13, 95%CI (13.75, 14.52), P<<0.000 01] and the length of hospitalization in the intensive
care unit [MD=0.92, 95%CI (0.54, 1.30), P<<0.000 01] of patients in the midazolam group was longer than dexmedetomidine/
propofol group. The incidence of bradycardia in midazolam group was lower dexmedetomidine/propofol group [OR=0.60, 95%CI
(0.41, 0.90), P=0.01], but there was no statistically significant difference in the incidence of hypotension between the two groups
[OR=0.69, 95%CI (0.47, 1.01), P=0.06]. The incidence of delirium [OR=3.88, 95%CI (2.74, 5.49), P<<0.000 01], ventilator-
associated pneumonia [OR=2.32, 95%CI (1.19, 4.51), P=

ABETE FALAFHLHIITH (No.2022HBKI00030) s fif b4 0.01], and respiratory depression [OR=5.70, 95%CI (3.09,
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the intensive care unit in terms of efficacy, and increases the risk of delirium and pulmonary complications in terms of safety, but

has a smaller cardiovascular impact.

KEYWORDS midazolam; dexmedetomidine; propofol; sedation; mechanical ventilation; critically ill patients; efficacy; safety
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Elgebaly 2018 ICUTDIEFAY RBA ke THRARELS mg(kgh) B0
WAL BREIEKE THBANE08 pe/kgh) 25

Grendelmeier 20149 FFHGFAEE R4 B THRAHE02 pg(kg'h) 50
WA AR FEEZE 12 pgl(kgeh) 4

MacLaren 20151 ICUTERHILAE S RBA ke 27~45pglkgh) 306
WA AT 016~076pglkeh) 1l

Ominani 201" REBR WA e THASAE uglkeh) 6 @
MR AR THPAZAE 12 pgl(kgh) 66

Riker 2009 ICURZHES & ABA ke 0.02~0.10mg/(keh) m 3%
WA RERE  02~14pglkgh) U4

B FL 20170 ICUR LA RIAES & WA BRRMA FAHIER0.05 mgkg BRI 0.02~0.10 mg/(kg'h) 500 G006
WA AR SR | pghe AHERIR 0207 pg/(kgh) 50

B 2017 COPD. S AL TEAEMIR FAEVARG IR S HLBETE ﬁwﬁﬂ;{ BEAE  SURTIE 2~ mgl(kgh) SRR 0.05 mg/(kgeh) 6 023D

SR EELRIRR RS A SR BRI AEE  AEAE0S~10 ugke BRI 0207 pgl(kg'h) 63

BEbIl 2015 AECOPD WRA ORI RETE 0] mgkg AR 300~120 pg/(kgh) a6
MR WRE 5mg/(kgh) 4

TR 20159 AECOPD AR WkME  SmLhREERA 16 GO0
WA AEEKE  SmLAEERA 2

il 20149 AECOPD R BAME  AEIR0.05~0. mgkg BEENIE0.03~02 my (ke h) N 28060
WA REE SR 08~1 pgke, SRR 0.2~0.7 mg/ (kg h) 30

Fife 1 20120 TP AR kS 004~02mglkgh) % 20
WA RERE  02~07pglkgh) 40

L2019 P2 S il v i WG WEME ST 0.05 mgke, SRR 0.04~020 mg/(kg'h) N 06
MR AR SRR L pghe AHERIR 0207 pg/lkgh) 2

F32016™ AECOPD A M A FFPF I sE WA ke SRAIE0.06 mgke BEAERIE0.04~020 mg/(kg'h) 0 016
WA AEOKE R 10 pgkg BRI 0207 pgllkgh) 30

Bk 20170 il HRA WAME SR 0.06 meke, BRI 0.04~0.06 g (ke h) 0 809
MR AEOKE SR 10 pelke BRI 02~10 pgllkgh) 50

OHUREE S ] 3 @ICU AR B R 7] s @I LA Az 38 @1t Sl 28 e A 285 D1 % e AR 2 s @I MRATLAH D PN 98 4 2 5 5 CONF R o e A 5

COPD : 18 1 BH ZE M i< ( chronic obstructive pulmonary disease) ; AECOPD : COPD 2 % fF (acute exacerbation of COPD) ; ARDS : 2 PE I 36

234 1F (acute respiratory distress syndrome )
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255 2013 AECOPD WA BRAME IR 0.05 mgkg ERHIE0.03~020 mg/(ke+h) 0 Q260
ML AEEE A0S ke R 02~07 pg(kg'h) 30

A 20170 ICUF B RBUIES % WRAE KRG SR 0.06 mgkg, ZEFERIEE 0.04~020 mg/(kg'h) 3 0806
WAL AEORE SR agke BHERIE 0207 pg/(kgrh) 35

P 2001 e 3 WRA BRSSO 0.05 moke, BRI 0.08~0.15 mg/(kg'h) 65 0
WRA O W S 1.5 mgkg, fERFATR 03~04 mg/(kg'h) 05

s 0198 WA ERS Y RBAL BRGS0 mokg FHEAR00~008 my(ke'h) 0 B350
WRAL AEKE R gk SR 0207 pg/lkgeh) 60

Kk 20145 COPD IR EEAFRER: BN & SRR SMIEOPIE L W WRke GBI 0.06 mgke, JEHER0.04~0.20 mg/(kg'h) b )

HIEHEE RS WRAL AEKE AR gk SRR 0207 pg/lkgeh) 2

TRy 201509 AECOPD WA BRRME G 0.05 meke, AEHERIE0.08~0.20 mg/(kg'h) 1 30600
WA REORE SRR 10 ngke, HERIE 03~08 pg/(kg'h) 75

&R 20170 ICUF B RHUIE S & WAL BkEME T mg I 0.05 mg/(kgeh) 0 0805
MRS REEEE SRR 04pg(keh) 40

B 20192 ARDS WRA MRME SRR 0.06 moke, BRI 0.05~020 mg/(ke'h) ¥ 039
WA ARG SRR | mgkg, 4R 1~ mg/(kg'h) 34

S 2019 REEREAEERS WRAE KRG ST 0.04 mgke, JEFERIE 0.04~0.08 mg/(kg'h) 5000 Q9
WA HEOEE AR 06 pgke BHHIR005~07 pgkg'h) 50

R 20150 ICUTEHRIAE BRI WA SR 0.00 kg 04 mgl(kgh) 9 306
WAL AEORE SRR OS pgke BRI 02 pg/(kg'h) 29

Tikg 201180 ICUTHER . PR F AR WRA BkRME TAYRZIE0.06 my(kg'h) % 006
WA RUKE  PRZKIE 038 my(kg'h) 102

S 2018 BEBEME WRA BRME  2~100 ug/(kgh) N QOO
WRAL AEKE 0207 pglkgh) 30

B g 2018 BB WRAL BRREEE TR 0.06 mglke, A 0.04 mg/(ke'h) Mo 00
WA AEOE SRS peke BEERIR02 ng/(kg'h) 4

Wi 20130 COPDFZHHIBLIGE < & WRA BRRME G 0.05 mgke, EHERIE0.06~0.20 mg/(kg'h) U 006
MR BT AR 10 pgkg, R 0208 pgl(kerh) 4

s 20015 BilR 00, BHMEAR ARDS EIERAS JARR B, B ke SRR 003005 mykg AR 005 mg (kg'h) 0 0806

AECOPD, & WA AEOKE  SURE0S~1 pgke, BHHIE02~07 pg/(kg'h) 4%

Skt 202109 ICUTEHHE <% WRA BRAME IR 0.05 mgkg, FHHIE0.03~0.10 mg/(ke+h) 5 306
WA AR SR pgkg BRI 02 pg(ke'h) 4

st 20120 ICUTEHRIAE BRI BAME SURTRIR0.05 mgke, SEREAIARO.03~0.20 my(ke'h) 0 306
WAL AEKE AR gk JEFHIR 0207 pgllkgeh) 30
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Experimental Control Mean Difference Mean Difference

Study or Subaroup __Mean __SD_Total Mean _ SD Total Weight IV, Fixed, 95%Cl IV, Fixed, 95% CI

3iRh 2021 10436 11.16 50 8898 11.36 48 07% 15.38(10.92,19.84] —
£ 2017 12142 2124 40 10624 2003 40 02% 1518(6.13,24.23)

235 2021 16872 121 65 15456 105 65 98.0% 14.16[13.77,1455] u
2882019 6665 866 34 5652 724 34 1.0% 1013(6.34,1397 —_—

R 2017 14266 4377 61 11937 47.76 63 01% 2329(7.17,39.41]

Total (95% CI) 250 250 100.0% 1413 [13.75,14.52] ‘
Heterogeneity: Chi*= 5.89, df= 4 (P = 0.21); F= 32% s s 2>

10
Testfor overall eflect Z= 71.86 (P < 0.00001) Favours [experimental] Favours [control]
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Experimental Control Mean Difference Mean Difference
Study or Subroup _ Mean SO _Total Mean _ SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Elgebaly 2018 91 122 25 865 088 25 408% 045(014,1.04 =
SBE 2019 168 376 50 136 069 50 126%  0.32(0.74,1.38 T
282018 994 1548 30 785 1626 30 02% 209(594,10.12) e

M 2013 851 173 30 735 141 30 223%  1.16[036,1.95) -
FERRE 2017 716 6360 61 604 5792 63 00% 1.12(1853,2077)

BAsRAL 2012 515 241 36 365 246 40 118%  1.50(0.40,260) -
B 2014 933 274 30 725 125 30 122%  208(1.00,316) -
Total (95% CI) 262 268 100.0%  0.92[0.54,1.30] +
Heterogeneity: Chi*= 9,63, df= 6 (P = 0.14); F'= 38%

q0 5 5 1
Testfor overall eflect 2= 4.78 (P < 0.00001) Favours [experimental] Favours [control]
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Experimental Control Odds Ratio 0Odds Ratio
Study or Subgroup _ Events  Total Events Total Weight M-H, Random, 95% CI M-H, Rand 95%Cl
Grendelmeier 2014 18 45 37 45 5.3% 0.14[0.05,0.38]
MacLaren 2015 6 12 10 11 20% 0.10(0.01,1.04) 4
Ominami 2018 19 86 31 BB 6.3% 0.45[0.22,0.94] -
Riker 2009 68 122 137 244 74% 0.98(0.63,1.52) BE
T 2011 1 98 28 102 61% 0.33[0.16,0.72) _—
282018 5 30 430 38% 1.30(0.31,5.40) e b
2372016 4 3 330 34% 1.38(0.28,6.80) —
B 2017 9 50 8 50 50% 1.15[0.41,3.28)
33T 2021 3 50 13 48 41% 0.17 [0.05, 0.65)
B4R 2018 5 3 134 22%  560[063,51.57) —
DRI 2015 3 18 420 32% 092[0.17,4.89) — T
i 2017 4 4 5 40 39% 0.78(0.19,3.14] I
FFE 2017 8 35 2 35 33% 4.89 [0.96, 24.97) T
e 2019 5 60 2 B0 31%  264(0.49,14.16) —
BER) 2015 729 229 32%  430(0.81,2280) T
2E8S 2019 1o 6 34 22% 014[0.02,1.2) —————
BEH 2015 217 3975 65% 039(0.20,0.77)
i 2012 6 30 5 30 41% 1.25(0.34, 4.64)
T 2021 4 45 145 21%  4.29(0.46,40.01)
Bﬁ%ha 2013 12 34 18 34 53% 048[0.18,1.28) T
9 50 750 49% 1.35[0.46, 3.96) T
2 4 9 41 3.3% 0.18[0.04, 0.90]
5 61 14 63 49% 0.31(0.10,0.93) —
6 30 T30 44% 082[0.24,2.81) T
Total (95% CI) 113 1246 100.0% 0.69[0.47,1.01] @
Total events
Heterogeneity: Tau*= 045 cm 57.40, df= 23 (P <0.0001); = 60% b ] 708

10
Testfor overall effect Z= 1.89 (P = 0.06) Favours [experimental] Favours [control]
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Experimental  Control 0Odds Ratio Odds Ratio
Study or Subgroup _Events _ Total Events Total Weight M.H,Random, 95%Cl M-H, Random, 95% CI
MacLaren 2015 712 71 36% 0.80(0.15,4.30]
Orninami 2018 13 86 13 86 71% 1.00(0.42, 2.36) —
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