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Abstract

Objective: To compare the effects of remimazolam besylate or propofol combined with alfentanil on
postoperative delirium (POD) and safety in elderly patients undergoing endoscopic retrograde
cholangiopancreatography (ERCP). Methods: A total of 90 elderly patients aged over 70 years who
underwent painless ERCP in our hospital from April 2023 to January 2024 were selected as the
study subjects. Using a random number table, the patients were divided into a remimazolam group
(n = 45) and a propofol group (n = 45). The remimazolam group received remimazolam besylate
combined with alfentanil for anesthesia, while the propofol group received propofol combined with
alfentanil. The primary outcomes were the incidence of POD at 30 minutes after extubation and on
postoperative day 1. Secondary outcomes included heart rate (HR), mean arterial pressure (MAP),
and the dosage of vasopressors (ephedrine, methoxamine, and norepinephrine) at different time
points: before anesthesia (baseline), 1 minute after induction (T0), during endoscope insertion (T1),
during duodenal dilation (T2), at the end of surgery (T3), and upon awakening (T4). Additionally,
the time to fall asleep, time from drug discontinuation to awakening (modified Observer’s Assess-
ment of Alertness/Sedation [MOAA/S] score 2 3), and anesthesia-related complications (including
hypotension, hypoxia, injection pain, etc.) were compared between the two groups. Results: There
was no statistically significant difference in the incidence of POD at 30 minutes after extubation or
on postoperative day 1 between the two groups (P > 0.05). At TO, T1, and T3, the MAP in the remi-
mazolam group was higher than that in the propofol group (P < 0.05). No significant difference in
HR was observed between the two groups (P > 0.05). The remimazolam group required lower doses
of ephedrine, methoxamine, and norepinephrine compared to the propofol group (P < 0.05). The
time to fall asleep was significantly longer in the remimazolam group (P < 0.05), but there was no
difference in awakening time. The incidence of hypotension and injection pain was lower in the
remimazolam group (P < 0.05). Conclusion: Remimazolam besylate does not increase the incidence
of POD in elderly ERCP patients. Compared with propofol, remimazolam provides more stable in-
traoperative hemodynamics and reduces the need for vasopressors.
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1. 518

Y+ IR S EAL Tl R LR S S R A BB A A BEAT ISR, T AT B B
B — BUE R BTN A B AT IR ILE & 5 AR (ERCP), /22 WrRlA YT IBRAR 50 1% FEOR[1]. BT
ERCP SR H ad i, H ATIRIFBORER 2%, o Z 23T B N HCEIRTT, DR ORAE 78 73 A0 22 4 (1 s
TR P —AEEHFR[2]. ERCP FARPLIEM Z K AR TFAREEREEL, SFEEESHEE
it T AR ARG, RIFIESAERSIE 10%~50% [3], 8HNEE AR RAMKE A
1245 NIRRT A A R B 2 BT R B R R REIK IR [4], TR P 35 £ T 00 JRR I P 243 ol g R e
ARERIBEAR . 7RV BKIA G R A B R SR M AL A2 H BT ERCP TR HIRIRRIE 7 58, (HBRIE M
BHPERRYEE, AR . PRI RS U P I B 0 3 22 5] [6]. SRR B L e —
P bR IEEC R PR T B R R R AR R G5, XTI BN T AR BN, A T Rk e 18 R
AR AN B 22 42 [7]-[9]0 A R TR Bt O R TR SR AR FR I TR B TR VA T S 25 S G, (HL R BOA
R Ol e AN K 5 2 R W BAR TR I T M, HR AR I e 2E 2 W S B A
[10] [11]. fH5&T-Hi Byt I 248 N E 4F ERCP B RSB IIE TR, BRI, AHIE 7E Ul ELE o v
BRI Bt Sy W B A BT 25 KB T2 4R 3% ERCP FR, X2 BB RSB IR AE AR 22 4P
M, NIRRIRHS % .

2. WREFHE
2.1. RMR

WA N REFCEEZ 2t 9n 5. IEC-K-AF-016-1.2), IRIGINFIHEbRE, P
2023 4 4 A% 2024 4£ 1 A/ERBE N 85047 T0)E ERCP 1) 70 % DL L2435 90 BIARF et %, Al
BENLEC T R V5H B NEG S (n = 45)FITR VA 4L (n = 45), FrE N4LEE AE B RS

FEARRFS: T BB b D S5 T B4 ERCP AR5 POD UM 5etl /b, AW 7 55 BT
YR RGET-R POD &A% (8.2%~54.4%) [12] M2 Ho Al T A v B T £ 2H (0%~18.6%) 5 & FI R IEE4H.
(16.6%~30.5%)ff] POD ##i[13]-[16]. i+ ERCP ffIRs sl a4 B | MK, R % I HEy2H POD
KAZN 30%. Fi 2N 7%, it RIEF 1HHE (o = 0.05, = 0.2), fHHERAT 42 FI(3L 84 #), %
JELT T%II V3, R&AIN 90 i,

PINFRIE: (1) 70 5 UL EIEFEIAAT o ERCP 2R EH, HAIAIR; (2) EEMEEIT2(ASA)
g~ 2, (3) ARuridEid 3 434 iE %12 Wi % (3-Minute Diagnostic for Confusion As-sessment Method,
3D-CAM)HIIbr Ay E i % 3 .

HEBRARAE: (1) ASA 734 > 1 s (2) AAENEIT)ReRRGaliir . ™ E A8 B Thaepans: (3) AR

PRI EE L (4) KA RE AR I RERI 25 (K — R E 251, SR 2 sl 254,
fiEE MBI R 5E) s (B) XTI ALY EG: (6) HUV T REHBLINMEE; (7) 22 ERCP. RhFHa bk
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WECEREE T ) PARRMEE AT ARE: (8) =PMHANS SRR
22. MIRF*

BT S R0 H A RAEf, MR R B B . NEGEBEDUREML, KmrAm, 4
T & FEWA, AR 2~3 L/min. FERFREEENOEHR). O HE(ECG) R4 LA A E (Sp02), 43
S35 8 B W — e A1 iR (NIBP).

St By 2H FR KRR BT 25 K JE (6 nolkg) fa,  HEVE AR ER 3 5 £ (0.15 mg/kg~0.2 mg/kg) > 60 s
& MOAA/S P43 N 1~2 43 58 BURR R S » 15 k22 1 8 3 2 1k 0.3~0.6 mg/kg/h Al 25 K Jé 1.5~3 pglkg/h
PRI . Q1R MOAA/S Vo T 2 43, BFE N FARRPLE THUK, HIKk4 T 4 pglkg FIZ5 KR AR A%
HMERRTTIR 0.1 mo/kg HEIE AR R 1 W A R 8 M 77

PIVA A B kAR B 25 K JE (6 pa/kg)Ja, HEAF I TER (1 mg/kg~1.5 mg/kg) > 60 s & MOAA/S ¥
938 1~2 43 5ERORBE TS T, SRR I3 A YA B 3~5 mg/kg/h FilE 25 K JE 1.5~3 pg/kg/h 4EREFRIEE . 41 5 MOAA/S
WaomT 2 9, BENFARRMNS T, WEEkeS T 4 volkg FIZFRBEAZSMEUETIA 0.5 mg/kg
PITABE A ML 7

P2l MOAAJS 17538 0~1 7 If A N ERE FEEF ] L, BAMERTE 7-8 Limin, {75
HLAPL I, ¥<0E ) BRI E )Y 20 cmH0, ARHE MOAA/S VE/r 4ERETE 1~2 7y 2 il Rl B
SpO2<90%, T HRMANL FE T A Y KA I S B S 45 S AR B, AbE 5 2085 n S SpO2 75 < 90%,
AT SR RGBS . R P 3h ik E (MAP) < 65 mmHg B IELE R % 20%, 45T H1 4 B BRRR
TOET I, DB E B RS PR R AR E s W MAP >105 mmHg B4R 4L T 20%,
95T by /R B R AR B I, 0 TR N R A VA A R H I AR IR AR, i S AV T 2 A A L
BHE ARG Aldrete $F73IE 9 7 PAL, HIEA S0 MRIE L S5 25 0 55 B A P A 6 e BRI S W YA 77 55 (posst-
anesthesia care unit, PACU).

2.3. YEIgHR

WREFA SIS Lmin, BEE . B K. FARLEEENT HR. MAP B &,
ZHE ERER. SRR, RNERGMETEEZA H & I NHER 8] {524 M8 BT 75 1) [l (MOAA/S
> 34%)s 0P ALRRIEAH 5 I RRE R AE R DL (LR INLE . R ESHREE). #1555 30 min 7E9% 55 Al
K F 3D-CAM 2R X} #HE 4T POD ¥{h; TARJG 1 d 7655 W KA 3D-CAM &£ X} &4 1T POD ¥
fili o

24. GHFELE

KHI SPSS22.0 BAF AT Bt b, THETIRERHI %L £ drifEZ%E(mean + standard deviation, (X +£5))
B AL (VY 2 S & BB, MIQL, Q31w A1 HLBCR P FEAS t 4050 Mann-Whitney U £%; i
R DA (F 70 B, n (%0))3RoR, 2H IR AR R 7 K56 (Chi-square test, 2 K 56) 5% Fisher k& i 56 (1
WA <5 1), 24 P<0.05 B iANNESAGGITER L.

3. fIRGER

(1) Wil H — R RS PR L L Gt (P > 0.05) (% 1)

(2) WLEFHE G 30 min FIARJG 1 K POD RAERES T 2ER L (E 2).

() HHRIABYAAMLL, BLMCHE SR BN PRGN M PRI /N, RS,
AW, ZHYE RIREAED THAMAP <0.05), fEHEFREGEE 3. % 4).

DOI: 10.12677/jcpm.2025.42269 998 s RN PEAL 2 2


https://doi.org/10.12677/jcpm.2025.42269

RK F

(4) Fiy Ty W 2 A A ™ SR I s A S B SR AR T PR VA R 4. (P < 0.05) (% 5)-
(5) Fiy 5 M 2N I (1] ) S8 AC T PIVAR 4L (P < 0.05) (4 6).

Table 1. Comparison of demographic characteristics and surgical parameters between groups
=1 MABE—RERNRFRIBFRLR

EERT ASAII Z&/111 Z&(n/n) (X s, ) BMI (Xts,kg/m?)  FAREFE(X£s, min)
By Ey A 2 34/10 82.30 £6.29 20.86 +2.97 43.07 £21.05
[SREI RN 33/11 80.41 + 6.80 21.95 + 2,62 38.14 + 19.63
P{H 0.805 0.180 0.071 0.259

Table 2. Incidence of postoperative delirium (POD) between groups

52 2. FLAEE POD £

Rl 5 30 min UNERPS
By Ey A 2 4 (9%) 1 (2%)
[SREl ik 9 (20%) 2 (4%)
P 1H 0.133 0.556

Table 3. Mean arterial pressure (MAP) profiles between groups

3. MHBE MAP LR

MAP (mmHg)
ENil] 7S5 1 min B BREEY IR FARGHRN JRBEIS
i e 2 9496 £12.52 90.45+14.03 87.61+12.62 9446+1515 102.02+14.25 100.62 +13.59
[SRELGEN 90.97.+£12.33 80.03%+9.20 7406 £11.77 91.79+14.07 88.99+15.12 92.59+13.48

45

PofE 0.135 <0.01 <0.01 0.137 <0.01 0.006
P11 0.08 0.003 0.56 0.57 0.06
P21E <0.01 <0.01 0.75 0.49 0.47

T Po AAIEILEEL, PLOYH N LA G MG H 5 ARHFTHILE), P2 NN HE (WA AL S AR ETAHEL).

Table 4. Dosage of vasoactive drugs administered between groups
4. MABEMEFHHMASLER

pER R (ma) F 4B (mg) E G _EARE (ug/h)
Fig Ly O 40 0.20 +£0.76 0 42.09 + 28.74
[EREL 1.30 +1.98 0.38 +1.09 88.77 + 18.64
P{H 0.001 <0.01 <0.01

Table 5. Postoperative adverse events between groups
5 MABERGETRRBEGIHLER

51 (s NIk i E TSR
Fig Ly O 40 0 5 0
[AREILEA:N 2 17 4

P{H 0.153 0.003 0.041
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Table 6. Induction time and recovery time between groups
# 6. FILAEBE NRERT B0 BR8] EL 42

215 NG SRR [ (s)

Fig Ly 0> 40 40.11+12.96 204.32 £ 158.23

[SRELGEN 33.86 £8.95 167.5 £ 116.08
P1H 0.010 0.217

4. ¥1ig

AHIF 735 AR [R) 70 BB 25 R JE B, PRAUEZEL TR R mT Btk o BT 25 R JE A — A R B 8B 25, &
A FEIAMRT A, A RRGE R & SR R B 1 13, B3R KB 110, BEALIF KB 4 £5[17]. 5
SR ZF AR AL, BT 25K JE TR UE B AT B2 AL M 38 5 77 2 R PR IR 5 R B I P ] . ST C R
M, 3& G RN AR N B A A 18R [18] [19].

B L OB R IR R S ORI 2, HAAHERNHZEES -E TR A BZR@-
aminobutyric acid type A receptor, GABAA 32 14) b [)2K — % % (benzodiazepine, BZD)%E & s il i FE 4 - 1
Gh5 T R AR FD VR F [20] - B B O e L I RR AT BRI 24 ok ik e O RN 25K JE I 2 B R [21], T8
Tk TR DRI W (1) A0 27 5 R BN — A SR R T ) 35 45 S P — ol 284 (08 0 R R 9, X P R IR T BB AE
P PR 2 i L TS AR S [20] 0 TR S Ty e B SR, T BRERE, ASSZEER R R, LA
TEARN B RSERE 5 [22]-[24]. 46, FHEFE S G DOt O O L I R ISR LT B AT I PR
SUM[25] . ERITKHEE 5 Souf LB 12 5w i /N[26], BRI L eid 4 78 2 4E FR 3 N B AG 25 vR 7 vh B

POD 2 —Fpath R AEM . BRMPERTh RS, ZHOREERE LN, DUERAAES . BHKF
AN EN Ty B B OB N RHIE. POD RIS INE AR5 H B I AR R A 2 . IERKAFE BRI [R] . 3840 B2 7 9
FAAI30d FEABER, MM EE TG, EHEHZ POD RAENEMANEE, g2 POD KA MM &
RrlRl 2%, T BRI F AR K 0 PR S A &AL 2 5 POD KRR . WFFRER, 78 1ICU H &
IR R R SR R 0 FE A LU P PRI B A S Rk B I R VB R AR R N [27] [28], At S
A 2.3 (CEFHFEZIFIFR, HPZFEREL Y 25%, BT 30 KERE 2 26 2FEFAREH
(>65 %) HRIEE s, POD Sk & 4% 12.0% [29] [30]. HAMEEBGERPIMRS) #8505, 5
SEUNEE R R, X POD HIR 8 A <[31].

AW EE R SR, i LA NS POD KAEFRERE FCT MM A EKE 5 30 708 : 9% vs 20%;
RJG 24 /NEF: 2% vs 4%), {HA R Z T ST % X (P > 0.05). AlFE&R N: ERCP 5Zfx POD X% Al fE
T, SFEGAN RS Ui EAREAR R, FEOTE /N ZE T (W sEBRRI R 11%) Rl oh 304
Ay WBTERNRA R R (I FARRAER H] . B AF RN R a4% M POD VG774 (ln 3D-CAM &)
BRI 1) S5 f B B T BEAEAE R R . tbAh, MOAAJS 15y < 2 23 Ja HEAT TARHERAE, Bt D4 A\ BRI (7]
FE PR TARY 2 A, (H P2 TR (R DG B S 22 SR o DAY A e R B AR S R AR R 2 T i e A (R
6), X 5PAMAE B35 BRI A SR A 5 [32]. 4L E S S 2 B AN MR PG, (HE D MG
HEFE BEE . TR AN IREER ML A N, AP, RILESF R (R 3, &
4); BT, HAH. EHY LRRSFRAYHEH R (G 5), RS me g SRR BES
FIF Y2 B FH AR PP AE A, AT O MU A B A1)k 2R o Xt n] RE 25 5 A3 i POD &
AR EZ —. Bk, RELGIHEER, HI MO POD KA H- ka3 vl GE B A G IR & X,
TN T4 ERCP B . ARTHEERFEAR . /™R MR OB (I8 7 2 R AT R
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SR, SRR N AR R By S IR 1 BT S5 K JE RN I 2 4 5 ERCP R Jm POD IR A,

SABAEL, SRR S S B PRI AR DL A, HJCTE S A AL, IR JE R A SE N,
REE R ERCP FARPHEBENZ i) — B Ak, HILH T E L m RS I sehs it —
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