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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.

Keywords: remimazolam; esketamine; alfentanil; elderly; gastrointestinal endoscopy; sedation; analgesia

Wt B FEL T3 A By e A A S B R )
I, AR X TOE H B G A SR 2 Y
it AR BEEEAES M RGN, FEALIRS
BN T R, XTRR B ZG SURE R R . A
FARWY, BAF B R Sy KA VIR BRI ] 45 A
RN, I, deff—Fold oVl | Ik, Ho
AR IR SE M B NIRRT 58, X TR B AR S
WP A Z e B CHE . T MO y- 2 TR
(y—aminobutyric acid, GABA) ZKEahHF|, HAH
PR IR B s R A 45 I3 3 T 27 B R
PETTI, BNIA A AR A 3 B
FRAEE A , I IR VU SRR PRI, FRE A 84
FEE I H E] T AR, (ER, T o SR B A4 U
RORERSS , TR, 5 285 0 2590 5 1l
AT, LM S ERVES R AR A, T ke
SRR RGPS . ABEREER, PSR
Je Sk S CHRE M, AESRREERCR , DR
ANEEAAIN A RS o 3w SR BAT 5 Y B
TEM, JERECR B A SE NP OR300 9 0 7 2 Rt
PR, 3R MR A A R R 5 [ 1)
ZRRTE . A BRI, /N R S - B
G5 HImE, B BRI YIR TR, PR AR
AR RR o RV B S s B I Bl S5 K 3L ] S i
MR FRI T 58, RN PRIGER T, 24 8 B A R H
WrE, (HHERT, ST KPR G IR IR S AE A IO
H WGk i P RCR 5 7 VR BT TR > . h T
AR IREOR MG e S, XA FZ5 A
R, AIREfFEZE S, EALRREE )T R B CE 2,
ST, AT RS T i e e S B 2F R Je s 3 H]
SN BRAE &4 R TR 1B I Bk A v B0 RR AT R B
ek, DM RIE IS B

D

— AR

IR 2024 4F 10 H —2025 4F 7 H T A S5 TR
B A A 1 2 A B 200 ] SR FHREALEGR YL, 4
o Fi BT S BT F R JE 4 (RAZH, n=100) Fi%i
LIS 3R AR (REZH, n=100), FZHAE
FER . AERS . IKEEEL (body mass index, BMI) .
xKE R B E W OB &
Anesthesiologists, ASA) 4> 2% . W 4 [ (systolic
blood pressure, SBP) . £ 9k & (diastolic blood
pressure, DBP) | i[> % (heart rate, HR) Fl K £ J5 1
BRI, ZRPILGEIT AR (P>0.05),
BAWLIE. Wk,

PRI FRT0~85%, ASA T ~ M%;
BMI H7 18 ~ 28 kg/m’; XFAWFoE K04, IF25 5 AI1E A
AT HEBRARIE: XPR TR B2 UK A
HATA Y BRI SR AR
BAEAFERLOLIR D IUESEE™ H0 5l (4
A IRe g ~ V9, 3420 % S
W <40%) #; WG TERLZEMENER (18 VERL 28
P A IRAB W T MR 3 R AG) 5 AEAE RIYEE
(MR BV = WY s Bt A= s R A
KR s IR . BB R 25 M4 .
Wk S Ve bR AR, SON AR T =X,
AR > 1 h BURFASARRIER o AT W7 7L
B BEms 22 [ PR B~ B A B0 2 D3 2 A AZ AL v
12 HAEMHE

{iiJH SPSS 26.0 Feit A # AL AR A | . LA R %
WEERRER AR RSN R AR A, AR T
e, BOE RA MRS ROV & A 308 20.0%, Tl

1.1
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Table 1 Comparison of general data between the two groups
PR 11(%) ASA 534 151(%)
215 A% BMI/(kg/m?)
5 [ %% 123 113
RA 2 (n =100) 72.545.1 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 fi -0.99 0.18" -0.84 0.36"
PE 0.326 0.671 0.399 0.834
Kt vk (%)
) SBP/mmHg DBP/mmHg HR/(¥X/min)
HE 77k =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)
RE4(n=100) 140.2+11.7 79.8+7.9 71.5+9.1 38(38.0) 25(25.0) 37(37.0)
YA -1.06 -1.08 1.12 2.34
P1E 0.292 0.283 0.266 0.311
E: 1R

T RE 4 REIE A X — LU IR 22 5.0% . TEBCE KBk
=005 COUI) . ¥5e20EE B=0.2 (80.0%), LA
BB FAE §=10.0% 1 5%4F T, IR RER:
T 2 /DTRMARIBIEF . FIEE] 10.0% BB 7% 3,
A E RN 100 BB, EFEAR SR 20041,
1.3 BRBEF %

131 JREFATE & KAHT, 258 8h, Z5K2h,
AZEJG, W, CREL 2R sk E i
J# (percutaneous arterial oxygen saturation, Sp0,) #Fl
WP S, PR, A EIE N S L/min,
132 RAZ Hi, WKHEER R TSN’ (4
PRI LA A A RR S ], HEfESCS: [H
25 H20213853, 2mL : 1 mg) 10 petke (JHATZ
30s). 1 minfi, FRKIES G S-S (A=) %K. 1L
I E G Ry AR A |, S . BT
H20190034, #it%: 36 mg) 0.20 mgrkg (FHAF#530 ~
60s),

133 REZ [, Wbk ER R 30w GG 5
W (R 58 ToMEERE A IRAA FRA ], fitifE S
5. [ 25 1fE 7 H20193336, HLHE . 2 mL: 50 mg)
0.20 mgrkg (FHRTZ930s). 1 min 5, FRkIE I thm
£:0.20 mg/kg (JHIFZ930 ~60s) . FrAT 25434111 0.9%
A PRER KRR AR RMAF (5 mL), DABRERIMIL—EL,
134 Wit d A 4n 442 FERERHREE %
BT 4> (modified observer’ s assessment of

alertness/sedation scale, MOAA/S) & 0] f=, TR AT
WBRARAE . AR rp o DR Sl b T 0 2 17 e e T 52 Wi 45
£, RALLKIG B ZF K JE S pe/kg, 1 RE 410
A5 58 0 3w SRR 0.10 me/kg, G BB R B
(MOAA/S > 147), B3 E A 0.05 mgkg, £ ARH
A TEE IR AN E] (SpO, < 90.0% HAFLE > 10s, 5%
MR > 30 s) , SR EUHE TS A alg 1A 55 4 B < it
A AR R, B P KE (mean arterial
pressure, MAP) T [ Hi 8 2k (5 20.0%, L7 PR #b
W, ALEEY, FRIK SRR K 6 mg; A7 IO B
2%, Bl: HR <50 /min, HESFTHEM 0.3 mg.

1.4 WEiEER

141 EZUEGEAA KRR EAER: 1E
Rodridferh, S AR WY A Sl K T8, S0 N
BEHRAE -5 18 BRI 25 ) 0 S8 8 R R
Vags

142 KRB EIRAR REFROCR . BB ITERAE
THRRE . R (P i AR ThaB IR 251 00 s R
1~ 1053 PFA- R0, Al P58 BRI B R B, 404K
M, FORERE M ST AL B D il
P FIR B IR 25 W01 00 o IR A DRI
[B) L ) 7 A2 () R S I ) 5 SR B A () S
R — IR 2yt la], B E P Z IR A E] ;18]
JIRIE IR Oh e —IRER 2], B B3 IE
iy [ 25 B2 b S PR T 5 B S Tl SR s B —
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W2, B R BRI = 9 4 (i a]
143 diRsh A F4e AR TIREERT (T,) . 855l
A WFER IS (T) o KA IR IR i (T,) FK: A 45 o i)
(T,), ICFMAPFIHR, JFiT504 I A SRR T HLk
(B AR
144 RERE TPARPAARF24hN, JCRAMRI0
JE o WD O g ELIKRE | BERAHDCAN R
FRNL ., Sk# . Z)ueREREIR . BREh 1 AN A
SRS
1.5 SitEHE

K JH SPSS 26.0 Ge it A o A kidls . FF A IES
SR THE ORI IR = bR s (v xs) Fom, 4]
PR IS AR A s o 2 I 2508 LU A, SR
B &7 22508, i — L PP LA T LSD-t 6
5o THECERLIB (%) Fow, BRI K5 ag
Fisher IR, P<0.05 WZESAHGIFE L.

2 HR

21 WHBEREBHEXERILE

RE 4 AR th ik gy Jz h & AR IR T RA 41
(5.0% F119.0%) , RE 25 N 5 = U 4 06 2 2 0 43 W]
BEFRAL (92+£0.8) Ml (85+1.1) 4r], 5
WAEGIERE X (P<0.05). PALBE N &

K R A S A R, 2R TRGIEE
X (P>0.05). P4 EHESMACIH SR 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), WL3&R2,
2.2 WHEBE MR NFEREER

T, F S, P E MAPAITHR Fbis, 2R 4%
T2EE Y (P>0.05). T, AT, 4, RAZLMAPFIHR
W1 TR, REAMAINFRE, REZ MAPFIHR P
T RAA, ZRWAGITFEXL (P<0.05), T,Hf
M, PILEE MAP FITHR ¥ 2 2 5 T WS e, 4
WAL e H, ZRBLHEIT=E XL (P>0.05),
W3,
23 WHBEALIRKMILE

WAL E IR LA AR N, IR RA B
FNEZ . RA LR T FNIF WA (4 Az 22 0] 4 g T
RE4, ZRWAGIFE L (P<0.05), RE41HH
PO R B (AN FHFES R RN RAEIR ) A A
RFRAH, HERTHITFEX (P>0.05), RA4
ARJG DR & A RS T REY, HER TG HEE
L (P>0.05), RE4AT 201 EH LA RMLIW, (HY
AR, HICT AR IR, PR R L] v AE
SRR BRI, ZRIEHRIT¥E L (P>0.05) .
k4,

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

4151 ARfggl §1(%) ARG/ RN min & PR I El/min B 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
PfH 0.003 0.000 0.292 0.372 0.347
4151 Tt LI T i /mg Fit Ly -3 T e /mgg Tt LA 5 ] et fmg JEINEERZS (%)
RA 21 (n = 100) 14.342.1 2.5+1.0 16.8+2.5 19(19.0)
RE 4 (n = 100) 14.642.3 2.340.9 16.9+2.6 5(5.0)
Y/i1H -0.98 1.52 -0.27 9.10
P1E 0.327 0.130 0.787 0.003

TE: b ME.
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*3 WAREEMERLRENIFERER  (x£5s)
Table 3 Comparison of hemodynamic indicators at different time points between the two groups  (x = s)

bl T, T, T, T,
MAP/mmHg

RA#H(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

FA8 i 15.23/28.45/6.78

g P——" 0.000/0.000/0.002
HR/(¥/min)

RA#H(n = 100) 72.848.4 68.5+7.6" 69.2+7.9" 71.548.0

RE 4 (n =100) 71.549.1 73.8+8.5” 75.148.7 72.2+8.4

FI g mmimes 8.12/12.34/4.56

[P 0.005/0.000/0.010

FE: 1) SAYT RS, ZRASIEEEL (P<0.05); 2) SRAMHE, ZRAGKITEEL (P<0.05),
F4 MABEARRMIEEE F(%)
Table 4 Comparison of adverse reactions between the two groups n (%)
205 R WEGmg]  0Ehidg: ESE CEEADCARRN AREEOKE Sk LY BERERIAER
RA 4 (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)
e 5.56 5.68 0.31 0.59 1.32 0.28
PAE 0.018 0.017 0.578 0.561" 0.442 0.180 0.599 0.497"
TE: 1R Fisher BEIHER B o
3 itie e, BRI YRR KT . O T
PR, HEMCRE, YRR, (FIHEURECRAH

31 YASKRMEARIVCATEEEELRES

AR TR

AWFFE, SR F BRI 5 JE A S ] SEUe R 43 3B £
Fig Hy O PR FPRR B 73R, I T RAFEBE IO E
gty , S5 RFW]: SCa] S & 4 i G5 5
(REZL) FERRMEA R0bE L (e B ik sh & A4 %)
WL TRIFREE G e % (RA4D); TER
Mtk I, JUHAES RS D, REAFE4ERF v
Bl ) AR T RN AR W 0 ) & A= 2 5 T, P
T RAZ . PRI, 3E ) U R 5 4 B S e R N A5
PRVEARAL T RAFAY S5, BB AE BT R 5
3.0 A xR AREFSEH, REAERAES
T v A g B & AR T AR T RA A (5.0% il
19.0%) , X—45 R 5EE W HFHHRBAERT, ##F—
A 3 ] SR B AR A OO T A RO

POEZET AR = /7T e Ul s SN2 A Ve e
1, Wosn R NIRRT FIAIE . I, e
AR SRAM S AR S R o BT 25K JeA R A 42 s g e S
SR A2, AR T w BT A2 AR SRR
PR, BRI, B4 ) 2525405 | A P 17
AL B0 70 20k S AR, ARG RSB, @
23R FHARX RSP AR &, 30T BB RA LA Oy &
A R A SR R

3.1.2 ARk Ry LRI ZTEVER . 8
PR N-H B -D- KT & &R 2 R EE ],
SRAE IR B S BT R 2525 B AN TR, REAS A
il PR BTk, I G P SR R LA R 1 4 o A
FAY O RO NG A 38 R R R AN
B SIS R R VTS O , RRISHR AL S BT 2525
Y, HEWERAERACR . FEARVE T, REAH
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FLIE UM 25 A0 FL 0 A>T RA AL, dE—2Fse T
SR ST S F S G R, BERSER ML TR S Y B
A, DTTHR PR N BEERAE ORI EA T, 3 B I eAe
RE 20 = 114 P9 B3 BRI BV s B P b

313 @k H FAEE AR EAR, REAEYE
R s Sy Re M, 3 RA 41 B AT I AL .
FEFAR RS, RE QLR A A0 30 i & A S 4%
TRAZ., X—KM;, X TAEMMEFIIRE TR, &
Wi 1L/ B PP 2R G S A ER A R AOR U, HLA
HEPIGIRE . M IEARuE, REEEER
FARM R BOF A RE BT EEE N R, BAR G
Th IS XA R F 5 e BH S /N P ™ ), (R
SRS R A T, BT 2R 58 R/ B2
IEMEIME R, 80 R R, AT BB 0 X 0 I A
Al BT SRR e T S SO AR 1 HR 6 2% R I
JE R B, 38 0 TP AR CO, R, &
ESQRY @A O IR 12 i K =t X
AW, B0 HR _E TR R AR, K
T X 03 S e m B R I E AR, A AR
sh, SRR ) U SE BRALN T eV, (AAHE
FAERAUES, HARGF R E V7 T RS b, 7R
W 7T, 3R — PRI A AT R K ORR
fezh, RRfEAE SR T, OREAE R A 2P,
HARF= AR TR, X 5ARMF5EH, RE 4PN
M & R AR (3.0%) RIS REEYA. Fit,
XA I 9L S I T REAS 4 B AR R
it eI 3 ) SRR ) 5 8 T BEHR R B = 1Y
e

314  RHER KGR E RN EEFEERE, R
& RE A BURSCR S, IR ERE, (HERRBEE )
FI [ 1 25 2 s [y TR JC BH A3, 6P SRSl
R INA, FHARIER B ARG o B Dy AR
BT PRSI B DhRE, SRS P e S e S ks b
R, 1A AR BT SO A R, PR T 2 A O
B, ZEAEGE T, A /N SR SR (15
H0.20 mg/kg, BN 0.10 me/kg) , S HW R
WiER O K, BT NG FIR R, FR A A
RIS I LA R D Bty w2 AR08 A 32 5 00 O i 5
R B4, REAERE MR 2%, B0 T
S A R BOME R, T RE RN AT 254
AT A B, DTS T 38 A U 2 A Jor

R TR
315 RRRE Y ARWFFEH, AR BT E
ANRFA . B2 O AR G B O i 4 B2
SEMA R 2R, 3 ] SR ] DR ST Al AN ] ) 1
BLL, ARG RO X I 1) e A ZRAR KA, (B AR L
I, ABFRETEM 2 RGIF &0 I AT 1 IR0
5, WIHBIRKAEARGREFNE S, RTPFN T 27E
GHFET, XBERETIMEREEWEN, Z4
PER4F. REZHA 20 Bl TR £ s 5
RS, HRC T, oAb, X 53 RS
] %) 225 R OGP, 38 AR 7 A3 5 R TR
&, IFIF AR O T, RIS, FE IRk A
o B RIOR A (e DR LSRG R A
H), AT RCH T B 4 e RS IR A & 2k
32 HARLTEEBEREMNEX

JoiF WA A T e, WS -G
-4 ZA R R AR A, SO0 RIS BRER I T
FREMEOR . HA O T IR S5 H
AR, DS EER A AR T, R, R
YEMARN AT, RIS, 20 de KR B b O e £ 5 1Y) 22
&, JUHORMFI AR Dy RE A AR E RN, SR, SEER
X—HbrmEGE 2R B, ShsaalEh—f
CEPEVEE . BT B H TR, SRR Y B
v SN (TR BN L St M E e o SR I D €
AR HOR, KA AR S, 0. g
i, AR SRS, ATReS| AR SE S
RGTFINNEASR, HBURIEEA T, 5 FEURE R
BFIMENZ, FLZE G A A NN, AT A
IR e 2 FLAE I AR 1 R A= 28 IR, B ok )
&, B TmE AN RE T, BENS LK
T, XU R R R A BRI A SRR R IR, 0
RETUk S, DLZE T4 5 PR AIE A R G pEas Y,
PR, 2 4F B PR TOR B BRI 7 58, ks
L, BIEARIE SR eV Z 0GR A Pk K
3.3 AMREMERME

AR B E 25500 5, R AR R
IARTESL (. ARG IFRE) #EF7 IR 4Rk 5]
PR, ACRTIRREMAN G TS, BEFE
WG T B FA R EIAE R, REBITAS PR 7 2% &
BEARSE I i (an: IAFITIRE) AU, X2
FARAFFE R I 1]

’
’
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