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Abstract: Objective To compare the differences in efficacy and safety between remimazolam tosylate and propofol for sedation
during painless gastroscopy, and its effect on awakening time and discharge time. Methods A total of 80 patients scheduled
for painless gastroscopy at Henan Provincial People's Hospital from August 2023 to October 2024 were selected as the study
subjects. According to a random number table, the patients were divided into a remimazolam group (n=40) and a propofol
group (n=40). The sedation success rates were compared between the two groups. Mean arterial pressure (MAP), heart rate
and end-tidal carbon dioxide partial pressure (P=CO.) were compared between the two groups at the following time points:
upon entering the procedure room, during gastroscope insertion, during gastroscope withdrawal, and at the end of anesthesia.
The incidence of adverse events (including swallowing movements and body movements during gastroscope insertion, as well
as intraoperative respiratory depression, etc.) was recorded for both groups. The time from the end of the last drug
administration to complete awakening and the time to discharge were recorded for both groups. Results There was no
statistically significant difference in sedation success rate between the remimazolam group and the propofol group [92.5% (37/40)
vs 87.5% (35/40), ¥'=0.139, £=0.709]. In terms of MAP, heart rate and PCO: between the two groups, had statistically significant
between-group effect, time effect, and between -group x time interaction effect (P<0.01). Moreover, the three indicators in the
remimazolam group were better than those in the propofol group at gastroscope insertion, gastroscope withdrawal and the
end of anesthesia (P<0.05). The total incidence of adverse reactions in the remimazolam group was 15.00% (6/40), and the
difference was not statistically significant compared with 27.50% (11/40) in the propofol group (x2=1.867, P=0.172). There was
no statistically significant difference in recovery time between the remimazolam group and the propofol group [ (7.2+3.6) min
vs (8.5+4.2) min, t=1.486, P=0.141]. The discharge time in the remimazolam group was earlier than that in the propofol group,
and the difference was statistically significant [ (23.6 £ 5.7) min v5(27.4 = 7.8) min, £=2.488, £=0.015]. Conclusion Remimazolam
tosilate provides effective sedation with good safety when used for painless gastroscopy.
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In recent years, an increasing number of patients have
chosen to undergo gastrointestinal endoscopy under
painless and comfortable conditions [1]. Propofol has the
advantages of rapid onset, quick recovery, short context-
sensitive half-life, and complete awakening, making it the
most widely used drug in the field of anesthesia sedation
in China. However, propofol has side effects such as
respiratory depression and intravenous injection pain [2-4].
Remimazolam tosylate is a novel benzodiazepine drug that
is rapidly hydrolyzed in vivo by tissue esterases in the
blood. It has the characteristics of rapid onset, short
maintenance and recovery times, no accumulation,
metabolism independent of liver and kidney function, and
no serious side effects. Even after prolonged infusion,
patients can awaken within a few minutes after drug
discontinuation, allowing for neurological assessment [5-
7]. This study aims to compare the efficacy and safety of
remimazolam tosylate and propofol in painless
gastroscopic diagnosis and treatment.

1 Data and Methods
1.1 General Data

This study was approved by the Ethics Committee of
Henan Provincial People's Hospital [Ethics Number: (2021)
Ethics Review No. (58)], and all patients signed informed

consent forms. A total of 80 patients undergoing painless
gastrointestinal endoscopy diagnosis and treatment at
Henan Provincial People's Hospital from August 2023 to
October 2024 were selected. The patients were divided into
a propofol group and a remimazolam group by a random
number table method, with 40 patients in each group.

Inclusion criteria: age 18-60 years; body mass index
(BMI) 18.5-29.9 kg/m?  American Society of
Anesthesiologists (ASA) physical status classification I-I1I.

Exclusion criteria: any cerebrovascular accident (e.g.,
stroke, transient ischemic attack) within the past 3 months;
unstable angina or myocardial infarction within the past 3
months; confirmed or suspected abuse or long-term use of
narcotic sedatives and analgesics; contraindications or
allergies to the study drugs or other anesthetics.

There was no statistically significant difference in
general data between two groups (P>0.05). See Table 1.

Tab.1 Comparison of general data between two groups

(n=40, X =+s)
Group Male/Female Age BMl2 .Surger.y
(case) (years) (kg/m”) time (min)
Propofol group 22/18 46+13  22.3+4.6 8.543.2
Remimazolam group 19/21 42+17  24.1£39 9.1£2.6
2/t value 0.450 1.182 1.888 0.920
P value 0.502 0.241 0.063 0.360
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1.2 Methods

After the patients entered the operating room, a
peripheral intravenous line was established, and vital signs
were monitored: (1) non-invasive blood pressure using a
non-invasive cuff, (2) heart rate; (3) saturation of
peripheral oxygen (SpO»); (4) end-tidal carbon dioxide
partial pressure (PerCO») monitored using
Capnostream™20P (Medtronic, USA). The remimazolam
group received intravenous injection of remimazolam
tosylate (Jiangsu Hengrui Medicine, National Drug
Approval Number H20190034, 36 mg), with an initial dose
of 0.2 mg/kg and a supplemental dose of 0.05 mg/kg each
time. The propofol group received intravenous injection of
propofol (Fresenius Kabi (China), National Drug Approval
Number HJ20150661, 50 mL:0.5 g), with a loading dose
of 1.5 mg/kg and a supplemental dose of 0.5 mg/kg each
time. Both groups received sufentanil (Yichang
Humanwell Pharmaceutical, National Drug Approval
Number H20054171, 1 mL:50 pg) 5 pg before
administration of the study drug. Blood pressure
fluctuations were maintained within 20% of baseline blood
pressure, with systolic blood pressure >90 mmHg;
vasoactive drugs were used if necessary. If heart rate <50
beats/min during the procedure, atropine or ephedrine
could be given as a small single intravenous dose, while
the cause was identified and the treatment recorded; if
heart rate >90 to 100 beats/min, the cause was identified
and the treatment recorded, and 5-10 mg of esmolol was
given intravenously if necessary. Ventilation was
performed by Capnostream™20P dual-lumen nasal
cannula. All the examinations were completed by the same
group of physicians.

1.3 Observation Indicators

(1) The sedation success rate in both groups was
recorded (criteria for successful sedation:
completion of the gastroscopic diagnosis and
treatment;
no use of rescue sedative drugs;
number of drug administration’s <5 times within
a 15-minute period).
(2) Mean arterial pressure (MAP), heart rate, and
PerCO, were recorded in both groups at the time of
entering the room (To), when the gastroscope was inserted

(T1), when the gastroscope was withdrawn (T5), and at the
end of anesthesia (T3).

(3) The incidence of adverse events such as
swallowing movements and body movement responses
during gastroscope insertion, as well as intraoperative
respiratory depression, was recorded for both groups.

(4) The time from the last drug administration to full
awakening and the discharge time from the hospital were
recorded for both groups. Discharge criteria: The Post-
Anesthesia Discharge Scoring System [3] was used;
discharge was allowed only when the score was >9.

1.4 Statistical Methods

SPSS 25.0 software was used for data analysis.
Measurement data conforming to normal distribution were
expressed as x +s and analyzed by #-tests; comparisons at
multiple time points were performed using repeated
measures analysis of variance. Count data were expressed
as case (%), and intergroup comparisons were performed
using the chi-square test. P<0.05 was considered
statistically significant.

2 Results

2.1 Comparison of sedation success rates
between the two groups
The sedation success rate of the propofol group was
87.5% (35/40), and that of the remimazolam group was
92.5% (37/40). There was no statistically significant

difference in sedation success rates between the two
groups (y*>=0.139, P=0.709).

2.2 Comparison of MAP, heart rate, and PerCO>
between the two groups
The differences in MAP, heart rate, and PrrCO, at

each time point between the two groups were statistically
significant (P<0.05). See Table 2.

2.3 Comparison of the incidence of adverse
reactions between the two groups
There was no statistically significant difference in the

total incidence of adverse reactions between the two
groups (P>0.05). See Table 3.

Tab.2 Comparison of MAP, heart rate, and PerCOz between two groups (n=40, X =s)

Group MAP (mmHg) heart rate (beats/min) PerCO2(mmHg)

To T: T, T; To T, T, T3 To T; T, T
Propofol group 8349 76+6 70+5 7146 7248 62+6 6442 5945 3943 3945 48+4 47+5
Remimazolam group 81+11 7949 7748 7849 7844 91+7 8644 84+7 3845 3943 41+4 41£3
F/Pyetween-group Value 29.163/<0.001 969.350/<0.001 60.277/<0.001
F/Pyime value 14.695/<0.001 10.261/<0.001 38.291/<0.001
F/Pinteraction Value 5.473/0.002 61.340/<0.001 11.345/<0.001

Tab.3 Comparison of adverse reaction rates between two groups

(n=40, case)
.. Intraoperative Total
. Somatic h .

Group Swallowing . respiratory incidence
reaction . o

depression rate (%)
Propofol group 3 2 6 27.50
Remimazolam 2 1 3 15.00

group

2 value 1.867
P value 0.172

2.4 Comparison of awakening time and
discharge time between the two groups

There was no statistically significant difference in
the time from the end of the last drug administration to
complete awakening between the two groups (P>0.05).
The discharge time of the remimazolam group was earlier
than that of the propofol group (P<0.05). See Table 4.
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Tab.4 Comparison of awakening time and discharge time
between two groups (n=40, X =)

Awaking time Discharge time
Group . A
(min) (min)
Propofol group 8.5+4.2 27.4£7.8
Remimazolam group 7.2+£3.6 23.6+5.7
t value 1.486 2.488
P value 0.141 0.015

3 Discussion

Gastroscopy is the most direct and effective method
widely used in the diagnosis and treatment of digestive
system discases at present. However, the examination
process can bring a certain degree of pain to patients [6].
Therefore, the implementation of painless gastroscopy has
become very important. Currently, intravenous anesthesia
with propofol combined with opioid analgesics is mostly
used in clinical practice [1, 8], which has good sedative and
analgesic effects. However, besides injection pain,
propofol also has significant inhibitory effects on the
respiratory and circulatory systems [2, 4, 9]
Remimazolam, when used for painless gastroscopy,
ensures successful sedation while significantly reducing
the incidence of respiratory and circulatory depression [10-
12]. The results of this study show that the sedation success
rate was similar between the propofol group and the
remimazolam group, but the PgrCO, was lower in the
remimazolam group. The respiratory depression effect of
propofol is mainly related to its influence on the sensitivity
of central chemoreceptors, reducing the body's
responsiveness to hypercapnia and hypoxia, and causing a
decrease in respiratory rate and tidal volume [2, 4]; at the
same time, propofol causes a decrease in blood pressure
through the dual effects of directly inhibiting myocardial
contraction and dilating peripheral blood vessels, and the
degree of respiratory and circulatory depression caused by
propofol is dose-dependent [13-16].

The results of this study show that compared with the
propofol group, the remimazolam group had a lower
incidence of respiratory depression and lower PerCO»,
with statistically significant differences. Although the
heart rate increased after drug administration in the
remimazolam group, vital signs remained stable
throughout, with no occurrence of hypotension or
hypertension, and no carbon dioxide accumulation. The
pharmacokinetics of remimazolam are linear, and its
clearance is independent of body weight [7, 17]. Studies
have shown that the remimazolam group has rapid onset
and dose-dependent sedative effects [7, 12]. Remimazolam
is a novel short-acting water-soluble benzodiazepine
derivative. Its sedative effect has rapid onset and short
duration; it can be rapidly hydrolyzed by tissue esterases
into inactive metabolites, has little effect on the
cardiovascular and respiratory systems, and patients
recover cognitive ability quickly and completely [18-20].
The results of this study show that compared with the
propofol group, patients in the remimazolam group
recovered neuropsychiatric function faster, had earlier
discharge times from the hospital, and returned to normal
faster. Moreover, no serious adverse events requiring
emergency treatment occurred in the remimazolam group.

In summary, when remimazolam tosylate is used for
painless gastroscopy diagnosis and treatment in the
endoscopy center, it can provide effective sedation and has
the characteristics of rapid onset, short maintenance and
recovery times, no accumulation, and no intravenous
injection pain. It can be safely and effectively used for
painless gastroscopy diagnosis and treatment.
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Abstract: Objective To compare the differences in efficacy and safety between remimazolam tosylate and propofol for
sedation during painless gastroscopy, and its effect on awakening time and discharge time. Methods A total of 80 patients
scheduled for painless gastroscopy at Henan Provincial People’s Hospital from August 2023 to October 2024 were
selected as the study subjects. According to a random number table, the patients were divided into a remimazolam group
(n=40) and a propofol group (n=40). The sedation success rates were compared between the two groups. Mean arterial
pressure (MAP) , heart rate and end-tidal carbon dioxide partial pressure (PiCO,) were compared between the two
groups at the following time points: upon entering the procedure room, during gastroscope insertion, during gastroscope
withdrawal, and at the end of anesthesia. The incidence of adverse events (including swallowing movements and body

movements during gastroscope insertion, as well as intraoperative respiratory depression, etc.) was recorded for both

DOI: 10.13429/.cnki.cjer.2026.03.005

E & : FELIAMEEACEE HARK EPNEHARE RS TR IOCE I H (0747-2461SCCZA303-8)
T 4 B2 F R OG5 H (LHGJ20230127)

BIEEE: KA, E-mail :369485918@qq.com .

HARBEA: 2026-03-20 QR code for Engllbh version




- 348 -

Hh I PR

2026 4F 3 H%5 39 %55 3]  Chin J Clin Res, March 2026, Vol.39 , No.3

groups. The time from the end of the last drug administration to complete awakening and the time to discharge were
recorded for both groups. Results There was no statistically significant difference in sedation success rate between the
remimazolam group and the propofol group [92.5% (37/40) vs 87.5%(35/40), x’=0.139, P=0.709]. In terms of MAP,
heart rate and PiCO, between the two groups, had statistically significant between-group effect, between-time effect,
and group X time interaction effect (P<0.01). Moreover, the three indicators in the remimazolam group were better than
those in the propofol group at gastroscope insertion, gastroscope withdrawal and the end of anesthesia (P<0.05). The
total incidence of adverse reactions in the remimazolam group was 15.00% (6/40) , and the difference was not
statistically significant compared with 27.50% (11/40) in the propofol group (}’=1.867, P=0.172). There was no
statistically significant difference in recovery time between the remimazolam group and the propofol group [ (7.2+3.6)min
vs (8.5+4.2)min, 1=1.486, P=0.141]. The discharge time in the remimazolam group was earlier than that in the propofol
group, and the difference was statistically significant [ (23.6 £5.7) min vs (27.4 = 7.8) min, 1=2.488, P=0.015].
Conclusion Remimazolam tosilate provides effective sedation with good safety when used for painless gastroscopy.
Keywords: Remimazolam tosylate; Propofol; Painless gastroscopy; Endoscopy; Anesthesia
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1.3 WLERIAF (1) 04 B 1B & i 2 R ) & B
(L L BT v - (D52 1L B B 187 s @AM b -
YRR 25 s BFE 15 min BRI BE N 45 25 IRB<5 1K) . 2.1 WL BH MR FLE VB A E R

(2) i ML FH AR (T,) , 8 B (T) B
BB (T2) JRR 45 AN () 79 F- 24 ) Bk K (mean
arterial pressure, MAP) ..0> % fl PiCO,. (3) 0 W
2 B R 1 M B I AT A R S A Bl sz LB oR
HIE R A0 1 S5 A R R R AR R (4) e S PILR
B n — AR 2 45 R 2 58 4 I R R IR (] B8 e I
], BIBEARE : R FHBLRE / RIS B BT o i,
PEI>9 53 T7 Al B B o

L4 geit ok RHISPSS 25.0 B HEATHdE 4
Mro FFEIES MG BT R BORER ] xes 2R, R
56, 22 I A PG AR A P R A 0 ) O 2 A s TR
BORHHIBIZ R 411 LR A R . P<0.05 225+

K2 PIHANIA S MAP OF K Py CO, UL

Tab.2 Comparison of MAP, heart rate, and PiCO, between two groups at each time point

HH 87.5%(35/40) , Fitg Ty s> 4 BT %0 92.5%(37/
40), A R BRI R LR ZE R G4 L
(x’=0.139,P=0.709) .,

22 WAMAP, S FE PuCO i T B H 4]
JUMAP DM PrCO, 1Y HL A 25 58 Gt L (P<
0.05), W2,

23 HAERFRRREAAEFLE WAHBREAR
R AR RS HE R L (P>0.05) . W3R3,
2.4 WLLEF RELE I A B TR ) pbA AR
G — IR B N 2 58 A U RN IR R] F 25 S To 4t
THEE L (P>0.05) , it ZhmRA>2H 25 e i [R]85
H, ZFAGIEEL(P<0.05), K4,

(x+s)

(x+s)

a5 MAP(mmHg) LR (WK /min ) PiCO.(mmHg)
T, T, T, T T, T, T, T To T T, T,
ESR(EEN 839 7626 705 7126 728 62+6 6422 59+5 39+3 39+5 48+4 47+5
B b4 8111 79+9 77+8 78+9 78+4 91+7 86+4 84+7 38+5 39+3 41+4 4143
F ol P o {H 29.163/<0.001 969.350/<0.001 60.277/<0.001
F gl P s {EL 14.695/<0.001 10.261/<0.001 38.291/<0.001
F ol P oo 5.473/0.002 61.340/<0.001 11.345/<0.001
R®3 WHBEANRRNEA R (=40, §i) JEAsfE A EE . Bk R B REZRANIAEGE 4

Tab.3 Comparison of incidence of adverse reactions between

two groups  (n=40, case)
25 R RS ARFEIRAN G B LR (%)
RS EGN 3 2 6 27.50
Fi Lh g4 2 1 3 15.00
Y1E 1.867
PH 0.172
4 WA IREERT RS BER ] L EE (xs)

Tab.4 Comparison of awakening time and discharge time

between two groups (fcis )
215 %k FpEEAF 8] (min ) B BERT ] (min)
AT 40 8.5+4.2 27.427.8
Sty 21 40 7.2+3.6 23.625.7
fE 1.486 2.488
PlE 0.141 0.015
3 3t i

B B AR HRTH AL R G2 W iAol
3 7 FH A f B R T 0k AR iR A i R
AR —E R, N T 1B B AT

A F B 2 R ORR I, LR R A B B
ROR SRMTTHBRER 1 KR Z Sh X IR AR
ZAGEA B WL AR > B S T J0h
H BT , 7E R UL B[R] w] W] S AR P A
PR B A R R ARBEREESR R WA 41
Tt s 2 B I I AT, (8 B e 2 P COL 8K
o PRI T T I R P40 ) 44 P 2 85 2 i X A
IR A U R TR BIL A X o Ak T IR D 4
B8 S 5 RSO A R A 5
(7] ERF P T P30 o A oo JU LS A 5 1 A i
R OUEE AR 5 S i P e, EL PRI B X R R4 A
FIRAI ) R S PO

ARBEFEER WS, ST B AR L B O 21
I IR 41 ) 4 A 238 P COL AR, 25 5 e 27 8 3L
A Fin Sy LA 25 5 0 R A B TE e (B A A iR
MEAR LR AR , BOAT IR M A sl M s ) R A, BT
TR E R R B S 2B e
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