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Application of remimazolam besylate combined with esketamine in outpatient colonoscopy in patients with
hypertension
GUO Xiaoyang', LI Wei’, HAO Zaijun’ =
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[ Abstract] Objective To evaluate the efficacy and safety of remimazolam besylate combined with esketamine in outpatient
colonoscopy in patients with hypertension. Methods A total of 48 hypertensive patients undergoing outpatient colonoscopy at the
Ordos Central Hospital in 2023 were enrolled. The patients sequentially received 2% lidocaine 0.5 mg/kg and esketamine 0.15 mg/kg,
followed by either remimazolam besylate 0.15-0.25 mg/kg ( R group ) or propofol 1-2 mg/kg ( P group ) for induction. Continuous
infusion of remimazolam besylate at 1-2 mg/ (kg + h ) (R group ) or propofol at 2-4 mg/ (kg - h) (P group ) was administered to
maintain sedation. Differences between the two groups were observed and compared in terms of mean arterial pressure ( MAP ), heart
rate ( HR ), respiratory rate ( RR ), and pulse oxygen saturation ( Sp0Q, ), perioperative time indicators ( induction time, operation
time, resuscitation time and discharge time ), and sedation indicators [ bispectral index ( BIS ), the Modified Observer’s Assessment of
Alertness/Sedation ( MOAA/S ) score, and the Ramsay sedation score | Adverse events were also recorded. Results At 5 minutes after
colonoscopy (T6 ), the MAP in the R group was higher than that in the P group[ (95.7 + 2.8 ) mmHg v5.( 92.5 + 3.0 ) mmHg, P <0.05 |
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From the beginning to the end of the procedure ( T3-T5 ), HR, RR, myocardial oxygen consumption, and BIS values were also higher in
the R group (all P < 0.05) and all the above indicators remain within the normal range. Moreover, the R group perioperative minimum
Sp0: is significantly higher than that of P group [ (96.1 £2.0) % vs. (94.0 +2.4) %, P < 0.05 ], and postoperative recovery quality
score is higher than P group[ ( 144.0 + 3.5 )vs. (140.9 +3.8), P <0.05 ], the rate of injection pain in R group is lower than P group
(0% vs. 23.1 %, P <0.05) . However, the induction| (4.4 + 1.2 )swvs. (3.7+ 1.1 )s | and resuscitation times|[ (4.4 + 1.2 )swvs. (3.7 +
1.1) s ] were prolonged in the R group ( both P < 0.05) . There was no significant difference in the success rate of induction between
the two groups ( 90.9% vs. 96.2%, P > 0.05) . Conclusions In outpatient colonoscopy for patients with hypertension, remimazolam
besylate and propofol, when combined with esketamine, provide comparable sedative efficacy. However, remimazolam besylate is
associated with less injection pain and more stable hemodynamics, suggesting it may serve as a preferable option in this population.
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Table 1 Comparison of general information between R group and P group
m H R4 (n=22) P4l (n=26) thy* {E P1a
Eﬁ%/y 50.4+5.8 51.7+7.4 0.642 0.524
P In (%) 1.024 0.312
5 15 (68.2) 14 (53.9)
5’8 7 (31.8) 12 (46.2)
BM1/ ( kg/m*) 25.4+2.4 25.0+1.7 0.651 0.518
ASA 53 In (% ) 0.458
I 1(4.6) 0
Jii 21 (95.5) 26 (100.0)
WERFG /n (% ) 7 (31.8) 6 (23.1) 0.461 0.497
e B E /n (% ) 7 (31.8) 7 (26.9) 0.138 0.710
SO I (%) 2(9.1) 4 (15.4) 0.048 0.827
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Table 2 Comparison of mean arterial pressure between

£33 RAMPABE LRI

Table 3 Comparison of heart rate between R group

R group and P group and P group
WHE S R4 (n=22) P4 (n=26) fH PIH e R4 (n=22) P4l (n=26) fH P{H
T1/mmHg  97.3+3.9 95.5+4.5 1.428 0.160 T/ (¥ /%) 80.9+48 80.9+53 0.017 0.987
T2/mmHg  90.8 +3.3 89.3+3.5 1.560 0.126 T2/ (¥ /45) 749+3.4  73.9+35 1.028 0.309
T3/mmHg 88.6+4.6 87.5+4.2  0.866 0.391 T3/ (¥ /45) 72.6+3.1  67.9+29 5.323<0.001
T4/mmHg  85.8 £3.1 85.9+2.6 -0.146 0.884 T4/ (W /145) 69.5+2.5 62.4+2.7 9.372<0.001
TS/mmHg  84.9 +4.5 84.6+3.5 0.215 0.831 TS/ (¥ /4y) 702+2.8 67.4+3.8 2.924 0.005
T6/mmHg  95.7 +2.8 92.5+3.0  3.836 <0.001 T6/ (¥ /4y) 742+2.4 73.0+3.1 1.414 0.164
T7/mmHg 96.0+3.2  958+3.2  0.186 0.853 T7/ (¥ /4y) 76.5+3.1 77.8+3.8 -1.253 0.216
T8/mmHg 96.8 +2.8 96.6+2.9  0.177 0.860 T8/ (¥ /4y) 79.0+2.1 80.7+4.7 -1.653 0.107
¥E: 1 mmHg=0.133 kPa.
A 187 R4l = P4l B 102 R4l = P4l

161

o " 100

;314- £, S

Z. o' 98

212 =

* 104 96

g —-——+—+— L L A P P
TI T2 T3 T4 T5 T6 T7 T8 T1 T2 T3 T4 T5 T6 T7 T8
Time Time
T = FoRAA AL P < 0.05,
E 1 RZAMPHEBEARERZ RR A SpO, EHE

Figure 1 The trend of respiratory rate and SpO; in R group and P group at different time points
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A 140007 - R4]

= P

12 000+

10 000+

RPP

8000+

6 000 T T T T T T T T
TI T2 T3 T4 T5 T6 T7 T8
Time

e FoRdlim i P <0.05.

2.5 2HFEFHINELE
R 4H % 5 i 21 % 4 90.9% (20/22), P4 Ky
96.2%( 25/26 ), 2 HEF TG TTE L (P> 0.05 ),

15— R4l -= P4l
*
1.4 *
*

ol3
[
1.2

1.14

TI T2 T3 T4 T5 T6 T7 T8
Time

2 RAMPABEARRFRE SR RPP # PRQ EHE
Figure 2 The trend of RPP and PRQ in R group and P group at different time points

2.6 2 HREIARMAR EIFER i

R 415 R AR R K F P4 (¥ P<
0.05), 2 ZHFRAERTE) AN Be i 18] L35 22 5% e 4e it
R (B P>0.05), W4,
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Table 4 Comparison of perioperative time indicators
between R group and P group

BflEFEAr  R4(n=22) PH(n=26) ({8 PIH

5 R /s 14.4+2.4 8.8+ 1.5 9.484 <0.001
PRAERTE] /min 11.2+2.6  10.9+2.1  0.494 0.623
JRERRFE] /min - 4.4£1.2 37+1.1 2224 0.031
HUBEEF ] /min 19.3+£3.1 21.0+£3.0 1.917 0.061

2.7 2 AEFREIR R

R 20 T3~T5 B BIS {5 F P41 (¥ P <0.05),
1] T4~T5 B} Ramsay SHEHEMET P4 (P <0.05),
T1~T5 2 2 MOAA/S W22 R gt 2 (3
P>0.05), W5,
28 24AARFERHEELK

RABFWEESZTPA (P<005), 24K
BRI ARG E X (P> 0.05), WL
%6,
29 2HBENMSIKRE SRR

R AARJEIKE T (P <0.05), HAERR 2
ML TG FE L (¥ P>0.05), Wik,

&5 RAMPABEHEFHERAILR

Table 5 Comparison of sedation scale between R group and P group

W oH o [i) R4 (n=22) P4 (n=26) U E P Y
BIS T1 93.0+£2.2 93.2+1.9 0.401 0.690
T2 83.1+2.0 82.9+£2.0 0.212 0.833
T3 58.5+4.7 50.2+5.7 5.465 <0.001
T4 54.3+6.0 46.3+3.9 5.561 <0.001
T5 71.2+6.8 63.8+5.4 4.198 <0.001
Ramsay 4H7HPE5> T1 2.0 (2.0, 2.0) 2.0 (2.0, 2.0) 286.0 1.000
T2 3.0 (3.0, 3.0) 3.0 (3.0, 3.0) 255.0 0.225
T3 5.0 (5.0, 5.0) 5.0 (5.0, 5.0) 274.0 0.761
T4 6.0 (5.0, 6.0) 6.0 (6.0, 6.0) 189.0 0.009
T5 4.0 (3.0, 4.0) 4.0 (4.0, 5.0) 165.0 0.005
MOAA/S T4 T1 5.0+0.0 5.0+0.0 0.000 1.000
T2 4103 42+04 0.646 0.521
T3 2.8+0.4 2.8+0.8 0.053 0.958
T4 23207 2.0+0.5 1.764 0.086
T5 2.9+0.6 3.0+ 0.6 0.739 0.463
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Table 6 Comparison of doctor and patient satisfaction between R group and P group

= HR R R4 (n=22) P4 (n=26) il P Y
BEW R 9.1+0.7 8.5+1.0 2.664 0.011
PR 5 I DT 2 8/ 4y 8.8+0.7 9.0+0.8 -1.007 0.319

x7 RAMPANNSHELFBIERAILLE

Table 7 Comparison of cognitive and recovery outcomes between R group and P group

NN SR 2 45 )R R4 (n=22) P4 (n=26) X Pl
AR A MMSE/ 4> 27.1+1.1 27.2+1.2 0.302 0.764
UNE & T 27+1.3 3113 1.071 0.290
ENEL/CRT W 144.0 + 3.5 140.9 + 3.8 2.889 0.006
K5 MMSE/ 43 26.6+0.7 26.3+1.3 0.892 0.377

2.10 2 HEENREHLE

R ZH e fI i AU A RS 5 1 P 2 [ (96.1 £2.0) %
vs. (94.0£2.4) % |, HEGPREARBANT P4l (3
P<0.05), HARRIN 2 HESHIGHFE L
(P>005), WL#S8.

K8 RAMPAEAARREMHMILE

Table 8 Comparison of adverse events between
R group and P group

R#H(n=22) P4 (n=26) PIH

A RFF

Wshin (%) 2(9.1) 3(11.5) 1.000
ARAENE /n (% ) 0(0.0) 1(3.9) 1.000
W5 /n (%) 0(0.0) 6 (23.1) 0.025
RIGEOIKM: /n (%) 1 (4.6) 2(7.7) 1.000
WA /n (% ) 1(4.6) 2(7.7) 1.000
S&/n (%) 1(4.6) 7 (26.9) 0.055
Z1% In (%) 0(0.0) 1(3.9) 1.000
LBt in (%) 1(4.6) 2(7.7) 1.000

3 #

IR PR Bt Eh O 2 S S B T R A RS2 AR R A
BUAICR, BB I B R AN R R S
AL, AT H AR RS 4RREE . B e
OREA U A, SO 5 H A R 254 &2 A 1
FHYO 3EA] ST SRR () S- X e S A, 2Y
B R AT ) 2 A%, T A A8 AT A B ) & A
R, EAETEmERA", AR ER 2 45T
T AARRL, $ R R R H e i A SR A
i 1] 1 132 W MR AR B ia T 7 BRI

AWFFE BN R 41 T6 If MAP & T P 4H, x ]
A 5 ity T I X008 410 ) A /N LA B S ) e M e 1
il L2 B B i FE IR O TR B PR iy S e A

K2 AR . CE AR, 2
F T RE IR, EIGYT N, 2 4 HR 3
AR, 1H R 40 T3~T5 WAa] HR K iR B /)N,
RAER 1 FlLeshid kA, BEETERRE AR
Br, HARARMT PA, M ES 5 AR 0 R 5
AT 5, AHSCHFFTAR 52 A 3L R U R PR
ALY PR Y (B HR 30, DR HE R R e
TAE 24 i v T A ) ot 8 ) 2 o A BURAE A
A, 2 4RI A 1] SpO, B4 FFIEAIR, R ZH Ak
Sp0, & P v, X SHATIIAIGY —2, R5 e
538 R G 2 X R P i e

FE RS 10 8] 24 S e B AN 2 a0 i o KR
A1 = (1A I K7 117 = A N [ == o
FEHLILEK 7L O WL 58 BE L R E, B
Il R b5 FH RPP T PRQ AF A PF Ak O LAE A9 4
Fro RPP<12 000 i B0y (L= #B kI, i H 20 000
WA A RE & A2 200 ; PRQ>1 278 O LA LT
i T AR AW BoR 2 AR YT IE
RPP ¥J[%MI, H R 40 PRQ 76 IR FHa, #n
IGTT WIIE] 2 45 AT A N R N AR FILRE AR
i, [AET R AR O VAT P . R 41 T3~T6
ff RPP /&, R B R AT 2 4t B 4r .o LA, 7
T3~T5 Bf R 41 PRQ ik, XFIfgH R 4.03hid 22
RARMT PAA ., JERALA HR Al /bl
e, (O3l 57 kG OB, &k
JriR, R ZH AT GERRC U LAY [R] It O LA L A5
A

PR F L BIS WERRIIREE , [FIR, A
WF5E s BIS Wil [RIFEE FH F o e, (HY
REARIGAH L, ABFFE T 2 21 BIS {EmG =, X ATfE
2 FH S D e T XS A e PR e T R, HE S
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