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Comparison of anesthetic effects of alfentanil versus esketamine
combined with remimazolam during painless gastrointestinal
endoscopy in elderly patients: a randomized controlled trial

Su Mengyun, Li Dandan, Li Yuhong
[Department of Anesthesiology, Shulan International Medical College, Zhejiang Shuren University,
Shulan (Hangzhou) Hospital, Hangzhou, Zhejiang 310004, China]

Abstract: Objective To compare the efficacy and safety of remimazolam combined with alfentanil or
esketamine for sedation during painless gastrointestinal endoscopy in elderly patients. Methods 200 elderly
patients undergoing painless gastrointestinal endoscopy from October 2024 to July 2025 were selected and randomly
divided into a remimazolam and alfentanil combination group (RA group, n=100) and a remimazolam and
esketamine combination group (RE group, n=100). The incidence of body movement reactions, physician
satisfaction, awakening time, orientation restoration time, discharge from the recovery room time, hemodynamic
parameters, and incidence of adverse reactions were observed during the procedure. Results The incidence of body
movement reactions in the RE group was significantly lower than that in the RA group (5.0% vs. 19.0%), and the

endoscopic physician satisfaction score was also significantly higher in the RE group, the difference was statistically
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significant (P < 0.05). During the procedure, the RE group maintained more stable mean arterial pressure (MAP) and

heart rate (HR), with significantly lower incidences of hypotension (5.0% vs. 15.0%) and respiratory depression

(3.0% vs. 12.0%) compared to the RA group, the differences were statistically significant (P < 0.05). There were no

statistically significant differences between the two groups in awakening time, orientation restoration time, and other

complications incidence rate (P> 0.05). Conclusion In the process of painless gastrointestinal endoscopy for

elderly patients, remimazolam combined with esketamine provides superior analgesia and procedural conditions

compared to remimazolam combined with alfentanil, significantly enhancing hemodynamic stability and improving

safety. It is a worthy clinical application.
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pressure, DBP) | i[> % (heart rate, HR) Fl K £ J5 1
BRI, ZRPIGIT AR (P>0.05),
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Table 1 Comparison of general data between the two groups
PR 11(%) ASA 534 151(%)
215 ARG % BMI/(kg/m?)
5 1% 123 1|3
RAZH(n = 100) 72.5+5.1 52(52.0) 48(48.0) 23.8+2.5 22(22.0) 58(58.0) 20(20.0)
RE4(n =100) 73.2+4.8 55(55.0) 45(45.0) 24.1+2.7 25(25.0) 55(55.0) 20(20.0)
i i -0.99 0.18" -0.84 0.36"
PE 0.326 0.671 0.399 0.834
Kt 7k Bl (%)
b SBP/mmHg DBP/mmHg HR/(¥X/min)
= i77k58 =17k
RA 4 (n = 100) 138.5+12.3 78.6+8.5 72.8+8.4 35(35.0) 28(28.0) 37(37.0)
RE#{(n=100) 140.2+11.7 79.8+7.9 71.5+9.1 38(38.0) 25(25.0) 37(37.0)
X8 -1.06 -1.08 1.12 2.34
P1E 0.292 0.283 0.266 0.311
1.

T RE 4 RE 1 IX — LU BIREAR 22 5.0% . TEBCE K3 /K
=005 COI) . ¥50EE B=0.2 (80.0%), LA
FARBNETFAE §=10.0% I 550F T, ITHEERER:
TR FEDTNA R B . IR 10.0% W BivE 5%,
e BN 100 B RS, RRRAS B 200 441

1.3  FREEA &
131 JREATE & KeAWET, 288 8h, 2EK2h,

AZEJG, WIEFE, ORE . 2R shkin AL
J# (percutaneous arterial oxygen saturation, Sp0,)
IR, IR, R IOE N 5 Limin,
132 RAZL G, FRKIEERCSREESE (L
PR TLIR AL B BRA R, S [
ZyETF H20213853, 2 mL : 1 mg) 10 peke (FHATZ)
30s). 1minf5, WHPKIETIGSMEE (4 %K. L
e E 2 By A PR AR, HEHESCS . E 2GS
H20190034, #it%: 36 mg) 0.20 mgrkg (FHAF#530 ~
60s).

133 REZL G, WHBKESTERIR L R SN R
W R 5 TLIME R BE 2 B A R A, HHHESC
5. [ 25 1fE 7 H20193336, FLHE . 2 mL: 50 mg)
0.20 mgrkg (FHRTZ30s). 1 min 5, FRkIE G Chm
£:0.20 mg/kg (JHIFZ330 ~60s) . FrAT 25434111 0.9%
AR KRR R AEEARY (5 mL), DABERIMIL—EL.
134 WEkEAMX LR FREBRFEK[K
K25 7 (modified observer” s assessment of

alertness/sedation scale, MOAA/S) & 0] =, TR AT
WERARAE . AR v DR A Sl b T 0 2 17 e e T 52 Wi 45
fE, RALUKIG BT 25 KJE S pe/kg, 1 RE 410
H 18 0 3w SRR 0.10 merkg. A R OR B
(MOAA/S > 147), BG4 0.05 mgkg, A5 ARH
A TEE IR AN E] (SpO, < 90.0% HAFLE > 10 s, 5%
W5 > 30 s), SR EUFE TS A alg I 55 4 B S it
A AR R, B PR (mean arterial
pressure, MAP) T [ Hi i 4k (5 20.0%, L7 PR #b
W, AL, FRIK SRR K 6 mg; A7 RO B
2%, Bl: HR <50 /min, HSFTHEM 0.3 mg.
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FHEEFIAR B IR 25 W01 00 o IR b DRI
[B) L ) 7 A2 () R I ) 5 SRR A ) S
B JE— IR 2], 2 RE P Z B IR B E] s R )
TV R SOh s e —IR G 2], B 3 IE
iy [ 25 0o 2 b S PR T 5 B S Tl SR B —
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(T,), ICFMAPFIHR, JFiT54& I A s T HLk
(B AR MR
44 RRREE TARPHARE24 0N, ds AR
JESINIR 11 I 2NN T N U 117 1§ 7 N =
FRRE . Sk# . Z)uERE RN . BREh 1 AN A
SR AE L
1.5 SitEHE

K SPSS 26.0 Ge it A o M kidls . FF A IES
AR THE ORI AR = bR s (v xs) Fom, 4l
PR I IS AR A s o 2 I 58 LU A, SR
FHESE D& T 225581, i — L WP LA T LSD-t 46
5o THECERILIB (%) Fow, WHRCRH K5 e
Fisher Ik, P<0.05 WA GIFE L.

2 HR

21 WHBEREBHEXERILE

RE 4 AR th & gy 2 h & AR W IR T RA 41
(5.0% F119.0%) , RE 20 PN 55 = I B4 16 2 2 0 43 W]
BEFRAL (92+0.8) Ml (85+1.1) 4r], 5
WAEGITERE X (P<0.05). PALBE RN . &

K R A S R, 2RI R
X (P>0.05). PZEHFESMWACIHERR . BN
MEHREE, ZRYTLHEITFEEL (P>0.05),
RE 41 AR w38 8 25 19 EL BB 8 /0 F RA 41 (5.0%
F119.0%), ZRAZIFEEL (P=0.003), WL3R2,
2.2 WABREMTEIHNHFIEIRLER

T, F S, PR E MAPAITHR Fb4s, 254
2EE Y (P>0.05). T, FIT,H 4, RAZLMAPFIHR
W1 TR, REAMAIXFRE, REZ MAPFIHR W
T RAA, ZRWAGITFEL (P<0.05), T,Hf
A, P ERE MAP FITHR ¥ 2 2 5 T WS fEir, 41
WHIAL R e H, ZRBLHEIT=E XL (P>0.05),
W3,
23 WHBETLIRKRMILE

WAL E IR LA AR N, IR R AR
FNEZ . RA LR LT FNIF WA 4 K Az 22 0 4 g T
RE4, ZR¥WAGIFE L (P<0.05), RE41HH
PO RS (AN FHFES RN RAEIR ) A A
RFRAH, HERTHRITFEX (P>0.05), RA4
ARJG DR & AR e T REYA, HER TG HE
L (P>0.05), RE4AT 201 H RARMLIW, (HE
AR, HICT AR IR, PR R L] v As
SEAR BRI, Z2RIEHRIT¥EL (P>0.05) .
k4,

*2 WABEMREHEXBERILE
Table 2 Comparison of anesthesia—related conditions between the two groups

4151 ARfkgl §1(%)  ABEITERAEEERETF/7 RN R/min W PR [El/min 5 Z [ /min
RA 21 (n = 100) 19(19.0) 8.5+1.1 8.242.1 10.52.5 25.845.6
RE 4 (n = 100) 5(5.0) 9.2+0.8 8.5+1.9 10.8+2.3 26.545.1
Xl 9.10" -4.93 -1.06 -0.89 -0.94
P{H 0.003 0.000 0.292 0.372 0.347
4151 Tt L T i /mg Jit s 3B Tt /mg Fit LA ] et Amg JEIMEERZS (%)
RA 21 (n = 100) 14.3+2.1 2.5+1.0 16.82.5 19(19.0)
RE 4 (n = 100) 14.642.3 2.340.9 16.9+2.6 5(5.0)
Y/l -0.98 1.52 -0.27 9.10"
P1E 0.327 0.130 0.787 0.003
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Table 3 Comparison of hemodynamic indicators at different time points between the two groups  (x = s)

4151 T, T, T, T,
MAP/mmHg

RAZH(n = 100) 95.2+6.8 82.5+7.9" 85.8+8.1" 92.1+7.3

RE 41 (n =100) 94.8+7.1 91.3+6.5” 93.5+6.9” 93.8+6.7

= P 15.23/28.45/6.78

g rp——" 0.000/0.000/0.002
HR/(¥/min)

RA 41 (n = 100) 72.8+8.4 68.5+7.6" 69.2+7.9" 71.5+8.0

RE 4 (n =100) 71.549.1 73.8+8.5% 75.18.77 72.2+8.4

FAH ynginses 8.12/12.34/4.56

[P 0.005/0.000/0.010

FE: 1) SAYT R, ZRASIEEEL (P<0.05); 2) SRAAHE, ZRAGEITEEL (P<0.05),
F4 MABEARRMIEEE F(%)
Table 4 Comparison of adverse reactions between the two groups n (%)
205 R MR DB R BEEHDCA RN ARFEROIKE kR ZISERTIEIR
RA4(n =100) 15(15.0) 12(12.0) 8(8.0) 2(2.0) 5(5.0) 10(10.0) 7(7.0) 0(0.0)
RE41(n=100) 5(5.0) 3(3.0) 6(6.0) 1(1.0) 2(2.0) 5(5.0) 9(9.0) 2(2.0)
X1H 5.56 5.68 0.31 0.59 1.32 0.28
P 0.018 0.017 0.578 0.561" 0.442 0.180 0.599 0.497"
TE: R Fisher BT R
3 iFig o BT 2GRS PRI . HUAE R T
PR, HEMCRE, R, (FIHERECRAH

31 YASKRMEARIVCATEEEELRES

R BN

AWFFE, SR F BRI 5 JE A SE ) SO 43 3B £
Fig Hy O PR FPRR R 73R, I T RAERE TN E
gty , A5RFW] . SCn] Sl & 4 i 45 5
(REZL) FEIRRMA R0bE 1 (B B ik sh & 24E %)
WL TRIFREE G e % (RA4D); TER
frz etk I, JUHAESAES B, REAFE4ERF Il
Bl )RR T RN AICR W A ) & A= 2 5 T, P b
T RAZ . P, 3E ) Ul 5 4 B S e R N A5
PRVEARAL T RAFAY S5, BB A BT R 5
3.0 A Z R R RIS, REAERAES
i v A g B kAR W AR T RA A (5.0% il
19.0%) , X—45 R 5EE W GFHHRBART, ##F—
A3 ] SR B A AR A OO T A RO

Xt N fE B B A S R, AR AR
YE, WanERAA NI ARG . NI, @2
i AR RAM AR B SN Bl 25K e A o 2 i ) e
R 228y, RO w BT 2 RO AR AR
PERI®, SRTAT, AT JRAE X B] 288 24 )5 | 7B Ay I IR 410
AL 80 )~ e Sl s, eI IRSE B, Gl
SR AR SF BOR o, 3K AT A2 RA 4IRS O &
A AR D PR

302 AR s RGBS AR .l
AP N- B -D- RN & RS2 R S AR AR T, FUAR
TR IR S5 225 )W AR, REREAT R
i AR A, T OGS P A B AT R ) 4 A
RS2 AT, /NG B SR S R AN
WS R BT EL T, RERSHRALS BT R 28251
Y, EREERRBURACR . AN, REAT
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313 @ik H FAEE AR EAR, RE4EYE
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s, SR U R FA S SRR N T Rk, (HAS B
FELERAESE, HAREMERE Dy e i . TEnE
W Ty T, SE A R — R IR e A R BKORR
W2y, RERETE SRR T, PRERSE TR A FERFN,
HAR= A gm0 X 5AHESE T, RE 40F
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L G GRS S R] U ) 77 58 T e de LT S
Yok
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FI [ 1 25 2 s [0y TR G BH A3, 6P SRS
FRAINA , HARIEBBFIARSGIRE . i e i1
W BRI B Dhfe, P8 e o A R S e
A,k Sy b HORT IO Y o, BRI T 2 B AR
Bl FEAHFTE T, AU F/INR 3 R A (75 S
15 0.20 mg/kg, BN 0.10 me/kg) , S H R
Wi e K, (HAEQNI /N, AR AR
BN JE L2 ) LA i s A 1 Sy 32 5 1 5 T Ao
FE BRAh, REAHRUE MM sh 112, B0 T i
S A B BOME R, T RE SN A TR 259
AOARIERIIE R, ANITHETH 13w Ui~ 5 A BT

R TR A
315 RRRE Y ARWFEEH, AR BT E
AR FA . BT 22 O R AR S5 B O i 4 B2
SN R 2R, 3 ] SRR ] R ST A AN ] R A
BLRL, ARG RO X I 1) e Az ZRAR KA, (B AR L
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YRR AT, RIS, 20 de KR B b O I 8 25 1Y) 22
&, JUHORMFI AR Dy RE R RS E RN, SR, SEER
X—HbrEGE 2R Bk, ShsaalEh—f
CEPEVRE . BT R H R TR, SRR Y B
Y N (R BN L S S e M E e o SR I D €
AR HOR, KA AR S, a0 g
i, AR SRR, ATRES| AR SEME
RGTRINNEASR, HBURIEEA T, 5 SEURE kR
BFIMENZ, LG RO A NN, NI A
AU e 2 LA I A 1) e A= 28 IR, B R D)
&, B TWE AN RE T, BENG LK
T, XU R E R PR BRI R T RE R IR, 0
REJTUk S, DLZE T4 5 PR AIE A R G paas Y,
PR, 2 4F B PR TOR B BRI 7 58, ks
L, BEARE SR eV 2GR A Pk K
3.3 AMEMBRE

AR B E 250500 5, R AR R
IAARTESL (. ARG IFRE) SEF7 SRS 4 Ak 5]
IR, ACRTIRREMAN G TS, BEFE
W T B FAR R EIAE R, REEITAS PR 7 2% 8
BEARE I s (an: IAFITIRE) AU, X2
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