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Clinical study of an oral midazolam and esketamine mixture for preoperative sedation in children

LIU Guangbo"?, LI Siyuan’, XIONG Hongfei*, ZHANG Yunyun®, WEI Ziwen’, LIANG Wenwen’,
ZHAO Xuemer’, XUE Rongliang®, MA Jiguang’ (1. Xi’an Jiaotong University Health Science Center, Shaanxi Xi’an
710061, China; 2. Second Department of Anesthesiology and Surgery, Xi’an International Medical Center Hospital, Shaanxi
Xi’an 710100, China;3. Department of Anesthesiology and Operating Theatre, The First Affiliated Hospital of Xi’an Jiaotong
University, Shaanxi Xi’an 710061, China)

ABSTRACT: OBJECTIVE To compare the efficacy and safety of an oral midazolam and esketamine mixture versus oral mid-
azolam alone for preoperative sedation in children, with respect to separation from parents and painless venipuncture.
METHODS Children aged 1 to 6 years scheduled for elective surgery under general anesthesia and classified as American Soci~
ety of Anesthesiologists (ASA) physical status [ to Il were enrolled and randomly assigned to the ME group or the M group.
The ME group received an oral mixture of midazolam 0. 41 mg-kg ' and esketamine 4. 1 mg-kg ' before surgery, while the M
group received oral midazolam solution 0.82 mg-kg '. The following were recorded: behavioral score at drug administration;
modified Ramsay sedation score every 5 min after administration; parental separation anxiety scale (PSAS) at separation from par-
ents; emotional state scale (ESS) during venipuncture; time from successful sedation to separation; use of rescue sedation; surgi-
cal duration; recovery time; dose of anesthetic maintenance drugs; adverse reactions during sedation; and parental satisfaction.
RESULTS The sedation success rate was 69. 8% (37/53) in the ME group, which was higher than 26. 8% (15/56) in the M
group, with a statistically significant difference (P<C0.01). The separation success rate was lower in the ME group than in the M
group (75.5% wvs. 94.6%, P=0.005), but the modified Ramsay sedation score during venipuncture was higher in the ME group
than in the M group (P=0.002). Regarding poor compliance during drug administration, the behavioral score was higher in the
ME group than in the M group (P=0.022). Four adverse reactions occurred in the ME group (3 cases of agitation and 1 case of
vomiting) , and 2 adverse reactions occurred in the M group (2 cases of agitation) ; the difference in adverse reaction rates between
the two groups was not statistically significant (P=0.433). CONCLUSION An oral midazolam and esketamine mixture for pre-
operative sedation in children can significantly improve the sedation success rate compared with oral midazolam alone, without

increasing the incidence of adverse reactions. It is an effective and safe preoperative medication regimen.
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2.2 FEWIEIEAR ME 53 FE LT, A4
HIIbRIES 37 1] BEER LN 2R 69. 8 6 s M 4H 56 4]
AL AR 15 61, IR R 26. 800 . PHZH AR
B 25 7 B S22 B L (2=19. 82, P<<
0.01), FH ME 4B E RS T M4,
2.3 WEFIEI ME 48 L5 5 T 40 4
(75.5%0) KT M AL 53 1 (94. 6 %) , 2 7R HA %
AR L (P<<0.05) . SR, ME 20 ik 25 iRk A ede
K Ramsay #H##T5r 5 T M 41 (P<0.05), 7EMRZ
ANECAFEEE T I, ME 4B LIAT RIS T M4l
(P<<0.05), BEAN, WA B LAE R B V5 K
L3 B TA] T AR IS R] | 5% I (] K 4 R 4 457 FH 24
M ZE R TG E L (P>0.05), W#E2,

FEZE A7 T, ME 21 & A48 4 611 ] CJ g
34 MKt 1 D M ALK A 2 0 O 2 1), FIZH R K
RN R AR 22 7RG 2E B L (P>0.05),
W33,
3 itig

246020 1Y L2 7E 12 52 R B RN TR i 23t L )
WAEEN S RS EEIES B AP ZMA R 4R
BRI A s R LR AT A B B A I
PR o JLEEAR A FH 24 594 R0 i 6 38 1 25 A 4
B AT PPl A0 45 78 R Fi A5 X1 £ 18 5 BE i K
-, DL RCFE RIS T O IR (A 5 A RE53 85 L THI B2
TSR A O AT S R K SR B D T AT O IR
R SR AR R B R S R] Bl A2
3L 3 B Ik B Ramsay ¥F43=>3a . PSAS P-5>
<243 ESSIFH<24r

WK A IS — PP ROR R, D R
YR RS, T T ILEES, BN R B, H
VeI ), HOBAT BB AICR o 3R] S8 e i 38 o
Wr N-H E-D- R A AR AR, B o B PR f s, 1



Hh I B B 2457 2k ks 2026 4F 9 A 2R 46 45 17 1] Chin J Hosp Pharm, Sep 2026, Vol 46,No. 17 . 2049 -

K2 REHRIERILE

Tab 2 Comparison of secondary study outcomes
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M4 11,1 53(94.6) 5(4,5) 66(30,132) 20(20,25) 3a(3a,4b) 140(89,314) 102(50,227) 37(12.25,50)
P 0.022 0.005 0.059 0.3 0.586 0.002 0.704 0.846 0.107

7 (note) :a. AT AL LA ST, 2 41390 A 56 {4 (all enrolled patients were included in the analysis, with 56 cases in each of the two
groups) ; b. {44 A MR 25 5 ) 1 B L IEAT 40 #1 , ME 41 53 i, M 41 56 1] Conly children with successful drug administration were included in the
analysis, with 53 cases in the ME group and 56 cases in the M group) ;c. {4 A 53 B I 14 2 LEAT 04T, ME 41 40 46, M 41 53 4 Conly patients

with successful detachment were included in the analysis, with 40 cases in the ME group and 53 cases in the M group) .
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Tab 3  Comparison of the incidence of adverse reactions
between the two groups
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