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Clinical effect and safety analysis of remimazolam combined with
alfentanil in painless gastroenteroscopy in elderly patients*
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(Department of Anesthesia and Perioperative Medicine, the First Affiliated Hospital of Xinxiang Medical
University, Weihui, Henan 453100, China)

Abstract: Objective To explore the clinical effect and safety of remimazolam combined with alfentanil in
painless gastroenteroscopy in elderly patients. Methods 188 elderly patients who were scheduled to undergo

painless gastroenteroscopy from October 2021 to February 2023 were selected and divided into group A, group B,
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group C, and group D by random number table method, with 47 cases in each group. The group A, group B and
group C were used remimazolam 0.2, 0.3 and 0.4 mg/kg, and alfentanil 3 pg/kg respectively, and the remimazolam
2.5 mg/time was added during the operation. The group D was used propofol 1.5 mg/kg and alfentanil 3 pg/kg, and a
single dose of propofol 0.5 mg/kg was added during the operation. The hemodynamics at different time points
[3 min before anesthesia administration (T,), immediately after endoscopy (T,), 3 min after endoscopy (T,), at the
end of examination (T,), at the time of awakening (T,)], anesthesia onset time, sedation success rate, gastrointestinal
endoscopy time, awakening time, time to leave the observation room and intraoperative/postoperative complications
were compared, and the test results of neurobehavioral cognitive state examination (NCSE) were compared at
different times. Results The percutaneous arterial oxygen saturation (SpO,) at T, and T, time point were higher than
group C and group D, and the differences were statistically significant (P <0.05). There was no statistically
significant difference in the heart rate (HR) and mean arterial pressure (MAP) among group A, group B, group C and
group D at each time point (P > 0.05). There was no statistically significant difference in SpO, between group A and
group B at each time point (P > 0.05). There was no statistically significant difference in the success rate of sedation,
gastrointestinal endoscopy examination time and time of leaving the observation room among the four groups
(P> 0.05), but the onset time of anesthesia in group A was longer than that in group B, group C and group D, and the
awakening time in group A and group B was shorter than that in group C and group D, and the differences were
statistically significant (P < 0.05). There was no statistically significant difference in awakening time between group
A and group B (P > 0.05). The incidence rate of bradycardia in group A and group B was lower than in group D, and
the incidence rates of hypoxemia, respiratory depression, hypotension, and dizziness in group A were lower than
those in group D, and the incidence rate of injection pain in group A, group B and group C was lower than that in
group D, and the differences were statistically significant (P < 0.05). After 10 minutes of complete wakefulness,
there was no statistically significant difference in the passing rates of calculation ability and the memory tests
between group A and group B (P> 0.05), but the passing rates of calculation ability and memory test in group A
were higher than those in group C and group D, and the differences were statistically significant (P < 0.05).
Conclusion During painless gastroenteroscopy in elderly patients, the sedative effect of using 0.3 mg/kg
remimazolam combined with alfentanil is good, and it has stable hemodynamics, and the occurrence rate of
complications such as bradycardia and espiratory depression is low, and the early postoperative cognitive function is
recovered well.
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PR 2021 4F 10 H —2023 45 2 7 A B 17 TooR
R B AR A 188 4, At BRI,
SRAY (n=47), B4l (n=47). C4l (n=47)
DA (n=47). AHEFAFR . YEnl . SEEFREE UM
4> (American Society of Anesthesiologists, ASA) 7
. REFEEL (body mass index, BMI) 25—
BHEE, ZREIgiit e (P>0.05), ALY
Pho WA,

PABRUE: 1) TEATIONE kA 2) Rk

60~80%; 3) ASArg¢ I sk 11 %%; 4) BMI N
18.5~28.0 kg/m*; 5) BEWMEKBEAIEFE . HEbRR
#E: 1) EWIRFGE R 2) TR BT RE R
i 3) BtmiiE . BERE, WEERIAEE; 4)
L COEERE R S5 ) . il (2 S RH 2
I ds) . I OHREE AR5 ) A (SRR
FRFEAESE) SRS IIRERENS; 5) MImAEsam . FEeh
PIREL G T REIRIF LR GRS s 6) T4
AR L s 7) MY BECE 29ER RAE; 8) FRAE
FiE. P ERERS S RE A A RS S 9)
THAGEAERE , thifn; 10) AEORsCFLI. AR AR
BEfeHiZ i ditiEat, #9: EC-021-497%,

F1 AHBE-MARILER

Table 1 Comparison of general data in four groups

an I R R
AZl(n=47) 28(59.57)  19(40.43) 69.85+6.33 22.65+2.28 7(14.89) 40(85.11) 5(10.64) 9(19.15)
B4 (n=47) 30(63.83) 17(36.17) 68.62+6.15 22.73+2.19 8(17.02) 39(82.98) 8(17.02) 10(21.28)
C#(n=47) 29(61.70) 18(38.30) 69.34+6.27 22.54+2.23 10(21.28) 37(78.72) 6(12.77) 12(25.53)
D (n=47) 27(5745)  20(42.55) 68.93+6.22 22.81+2.34 9(19.15) 38(80.85) 7(14.89) 11(23.40)
X/FE 0.45 0.34" 0.12° 0.72 0.89 0.613

PIH 0.931 0.795 0.947 0.869 0.827 0.893

TR FfHE,
12 FHik A 1 min 5 PSR AR (47T K PRI

12,1 & kg IrAfTEhRAENERE,
EHTE AT 6 h L, K20l L, TThbik
H, WFERGEE, AREEE, THEEE T
WP, BEHLO M, WA AR A A R XL
$i$8 %0 (bispectral index, BIS) 4§, 258 S48 H
Smin (5 L/min).

122 Hmsthd RS S mEEREY RIR—4H
PRI B T 5 9 AR S I St o 4 2L 2% S bk A v By 25
KIe 77T % HEAEZDIARRSHEA R, s
5 EZGET H20203054, BiAS: 2mL: 1mg) 3 pe/ke,
60 s INHEFESEEE. 1) A4L: 1 min 5 ik 99 B Sk
© (7T W EEGE A R A BRA T, S
Z EZ5ET H20190034, A& : 36 mg) 0.2 mg/ke,
VRS E] 230 85 2) BZAL: 1 min J #IK T 5 Bi 2 mk
£ 0.3 mg/kg, FESAIER30s; 3) C4: 1 minJ5#E
Jok 1 5 B Tk A4S 0.4 mg/kg, 30s NIEST5EEE; 4) D

T2 ARRAE], HEHESCS: [H 255 H20040300, #
Ke: 50mL : 0.5g) 1.5mgks, 30s N2, 254
A e R )E, VA R O R A E (modified
observer’ s assessment of alertness/sedation, MOAA/S)
PN, A MOAA/S T3 HE 343 AT . BISiA %] 60,
WIS Bk A E . A 45253 min 5, MOAA/
SPEAr# It 34, WIAZL. BAIAIC UL BN FG s
©2.5mg/R, #7515 min NIBMZ5%Y) >3k, MOAA/S
WK T 345, ICMBHER M, W45 7 A IR
50 mg B KFEST A TANRL, DAARZEHRE; #4452 3 min
Ji, DAL MOAA/S PR 34, HIRE T INIA
1 0.5 me/kg HATIE NN . B HEfa ot fd, e
& (heart rate, HR) 7818 (HR < 50 ¥X/min 8% | P&
JERTIHAHE 20%) , Hrid 0.5 mg BUFEA;  HEUG M0
JE - (CHE 5 < 90 mmHg BT R R i FE 2R A1 20% ) ,
FHE 1.0 mg A ; UG SRS S 0L, 3B AR
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IR 24y 5 ) SHLIF R 400 o) A1 4L L [ P AR AR T
8 YK /min BLEE JZ B Ik i AN (percutaneous arterial
oxygen saturation, Sp0,) <90%]|, % T [ =5 & %
o KAl ferdr, BISZERFTESS ~ 60,

123 e EEan KRESRE, FEREKEE
%, AR 10 min X HLHEAT — PP, AR Aldrete
WAL 973, AR RIS T BT

1.3 VZEIER

130 A e WERREINELE A E M RIE . 8
ARG R, A IR RIS 25 3 min
(T,) . #EBENZ] (T,) . #ES3 min (T,) . AL

(T, MGREERS (T,) BHR. “FH3IK)E (mean
arterial pressure, MAP) #1SpO,.

132 B A E Bt gG SRR B R
M.
133 JREFACR RMGEANTE OGS T RREEZG )

THR, HREFEERSH R | SR
H kA ] AR A BB EIFLG . 2B A
[E]) . FRmEmE] AU E B, ZEE 2 IR
FUIFIE]) AT T Sz ] (AR, BRR
Aldrete V4343 9 73 BB ] ) o
134 A8 b LGS I A A I ) AR AR ) 5
JERI 24 S5t 22 [ A AH G
135 JF &g AR RPEARJEIRSIRN . M
W%, Ol e, AREUAE . PPN TSR . i
JE . O REREFSL 25
136 A ik S TRARTS min (K& TTI6G
Hil 5 min 58 ML) FI5E 2T BESS 10 min, Xf 834 3
T 247 AINFPR S (neurobehavioral cognitive
state examination, NCSE) ", F3E{PfL B HiE S .
50 TR HERERE I RNCAZ I SAS TN, Geit
A TTRE 7 I e R
1.4 SitFEHE

K H SPSS 26.0 B AE T & . 455 IR A (1
THEGORIDIIEL £ brfi2s (v £5) FoR, ZHRILAL
FHEARIR Ty 22000, AR TR [ s b, SRHTEE A
M7 22 5085 PRI (%) Rom, 47 ¥
By, AT —HSIBON 1 ~5, MR YR8,
N0, AT Fisher B UIHEA L 5 18 1 Ba kG £ ik (] 411

PR (8] 5 PR EE 2y e iU AH G, SR ] Pearson AH G
T P<0.05 M550 Gt #E L,

2 R

4 48 B A [F Bt 8] s 37 3h 1 F FE AR b 4%
AT FIT,H 8 SpO, m T CHMDA, 7
Giit L (P<0.05); A4, B4, CHIMID AN
A OHR M MAP W8, Z KB LA it ¥ E X
(P>0.05); AZLAMHE & Sp0, 5 BA L, 2ZR7Y
TGeit2#E L (P>0.05), W2,
22 AHEBERBEHWAELER

A2 B CHM G S SRR (1215«
1.23), (18.11+1.35) F1 (23.85+1.47) mg. Hr,
A LA LR BRI, KIS 50.0 mg TTA T
TLARNK, T BALR C 4T ER R IOE B, AR
PIIHE . DR NIAE SRS (90.35 £12.68) mg.
2.3 4HABEBHERERXBERILE

AU BTN S A A e [R]R E T
gL A LA, 2RISR X (P>0.05); A
HRBERAT R T B4, CAMDAL, A4 B
ERTEE T CHAMDA, ZRWASGII¥EX
(P<0.05); A4S BAJEERTHLLES, 225 Tgit2
B (P>0.05), W3,
24 BREREREFMAERNBESRESREZE
RIHE X1

2% Pearson M CME AT, 15 I Ba A A B 1] 5 JRR 1
MBI EYE (r=0.169, P>0.05), ZhiEmE S
JRIEZG A S IEAA G (r=0.406, P<0.05),
25 AEBEHEERLERILE

AR BA BT KRBT DA, A4IRE
MLAE . PEOAS] . AR RSk = R A RILF D4, A
4. BAFCHFEGMAERNT DA, Z5H4%
B (P<0.05), L4,
2.6 4HBEHEINNINEELLE

SEASIEWL)S 10 min, A Z1HAAE S 5042 R
MR TFCHMDAH, ZRIAZITHE X
(P<0.05). WS,
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Table 2 Comparison of hemodynamic index among the four groups at different time points  (x + s)
4151 T, T, T, T, T,
HR/(¥K/min)
Adl(n=47) 81.59+10.46 77.27+9.61" 76.569.72" 79.46210.18 80.98+10.33"
B4 (n=47) 81.85+10.23 76.24+8.86" 75.79+9.15" 78.65+9.79 79.76+10.02"
CHl(n=47) 81.67+10.31 74.89+8.75" 74.33+9.06" 77.25+9.83" 78.74+10.05"
D4 (n=47) 81.75+10.52 73.16+9.02" 72.41+8.87" 75.48+9.04" 78.32+9.58"
FIH 0.01 1.81 1.85 1.52 0.66
PAE 0.999 0.147 0.140 0.212 0.577
MAP/mmHg
AH(n=47) 104.64+12.76 88.16+11.32" 90.04+11.65" 90.63+11.85" 101.41£12.49%4%
B4l (n=47) 105.69+12.41 87.62+11.25" 88.95+11.18" 90.24+11.35" 101.26+12.2434%
CHl(n=47) 105.22+12.63 87.55+11.19" 88.36+11.24" 90.01x11.27" 101.12+12.33949
D4 (n=47) 104.19+12.58 87.49+11.07" 85.33+10.16" 88.47+11.61" 100.94+12.39%4%
FAE 0.13 0.04 1.56 0.32 0.01
PAE 0.944 0.991 0.201 0.813 0.998
Sp0,/%
AZH(n=47) 97.36+1.71 97.19+1.522 94.27+1.60"2%% 97.08+1.66" 97.21+1.68"
B4 (n=47) 97.51+1.75 96.92+1.49" 93.62+1.65" 96.85+1.54"% 97.14+1.63"
C#l(n=47) 97.47+1.73 96.35+1.44" 93.22+1.67" 96.77+1.56"% 97.11+1.66"
D (n=47) 97.55+1.69 96.55+1.47" 93.18+1.82"% 96.72+1.58"% 97.06+1.65*
FAG 0.11 3.02 422 0.47 0.07
PAE 0.956 0.031 0.006 0.701 0.977

I 1) ST AR, 2RE50HFE L (P<0.05); 2) SDANE, 2RA51HFE YL (P<0.05); 3) 5T LK, ZRA%
HEEESL (P<0.05); 4) 5T, E A, 2FAGTFEY (P<0.05); 5) STIAIE, ZRA5HESL (P<0.05); 6) H5C4Lk

B, ZRA501FEX (P<0.05),

#®3 AHABEBHERTHEXBERLEE (xxs)
Table 3 Comparison of gastroenteroscopy related information among the four groups  (x + s)

215 JPRIE 4[] /min R B(%) B Sk /min JN B[] /min BIPULEEE I ] /min
Al (n=47) 1.79+0.32"2% 46(97.87) 10.55+2.16 5.43+1.02%% 26.79+5.63

B4l (n=47) 1.52+0.39 47(100.00) 10.67+2.19 5.79+1.16"% 27.33+5.56
C#(n=47) 1.49+0.36 47(100.00) 10.45+2.13 6.47+1.18 27.75+5.49

DA (n=47) 1.45+0.28 47(100.00) 10.14+2.09 6.64+1.24 28.01%5.76

FIx {4 9.69" 3.02” 0.53% 11.46% 0.42%

PE 0.000 0.389 0.664 0.000 0.736

F: 1) B4, ZRAGIIFEN (P<0.05); 2) SC4lbis, Z2RAFIEE L (P<0.05); 3) 5D, ERAEGIE

B (P<0.05); 4) HFE; 5) A {E.

11 -
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Table 4 Comparison of complication rate among the four groups n (%)

4151 =5 1% LEhid g2 IRALAE I A )
A (n=47) 5(10.64) 1(2.13) 1(2.13)" 1(2.13)" 1(2.13)"
B (n=47) 4(8.51) 1(2.13) 1(2.13)" 2(4.26) 2(4.26)
C#l(n=47) 3(6.38) 1(2.13) 3(6.38) 3(6.38) 3(6.38)
D4 (n=47) 3(6.38) 1(2.13) 8(17.02) 9(19.15) 8(17.02)
X1E 0.80 10.83 11.23 8.95
PIE 0.850 0.013 0.011 0.030
4151 TESR fIfi LK IR S
Adl(n=47) 0(0.00)" 1(2.13)" 1(2.13) 2(4.26) 1(2.13)"
B4l (n=47) 0(0.00)" 2(4.26) 2(4.26) 2(4.26) 2(4.26)
CH(n=47) 0(0.00)" 3(6.38) 4(8.51) 3(6.38) 3(6.38)
D4 (n=47) 30(63.83) 9(19.15) 7(14.89) 6(12.77) 8(17.02)
X 11.23 6.48 3.55 8.95
Pi 0.000” 0.011 0.090 0.314 0.030

H: 1) 504, Z2RA4HAEL (P<0.05); 2) K Fisher Ik

#x5 A4AEENCSEEIRILE F1(%)
Table 5 Comparison of NCSE pass rates among the four groups n (%)

- HERES ZitEe ) THREET
ATHTS min  SERNEMES 10 min - AATETS min - SERTEMES 10 min - ASAFHTS min SEAGE LG 10 min
A (n=47) 47(100.00) 46(97.87) 45(95.74) 43(91.49) 39(82.98) 38(80.85)"%
B4 (n=47) 47(100.00) 45(95.74) 45(95.74) 42(89.36) 39(82.98) 36(76.60)
C4l(n=47) 47(100.00) 44(93.62) 44(93.62) 42(89.36) 38(80.85) 28(59.57)
D4 (n=47) 47(100.00) 44(93.62) 44(93.62) 41(87.23) 38(80.85) 28(59.57)
Y18 1.28 0.42 0.45 0.14 8.28
PE 0.733 0.936 0.930 0.986 0.041
HEHRE S idfe

2

KA HT S min SE4THBEJ5 10 min KA AT S min SEATEHEES 10 min
A4l (n=47) 37(78.72) 34(72.34) 41(87.23) 40(85.11)"%
B (n=47) 37(78.72) 34(72.34) 42(89.36) 39(82.98)
C#H(n=47) 36(76.60) 33(70.21) 42(89.36) 31(65.96)
D (n=47) 37(78.72) 33(70.21) 42(89.36) 31(65.96)
X 1H 0.09 0.10 0.16 8.26
P1H 0.993 0.991 0.984 0.041

e 1) 5CHLE, ERAERITFEN (P<0.05); 2) SDALE, ZRAEZITFEN (P<0.05),

12 -
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Bl O R AR IR SR, TR B R T
FENGIR Bz, HR 2 R . R R
PRz R A e A, RO IR SRR R R
N, GRS, SR B S, AR
T BER AR St H A B AT SRR
EHAVLREZWIRGR , AR S Iss , FLRRIAAERE 5 X
BRI . Anfalfe B4R B JOTR B BTN, R
A AR T 58, R I DR 1S U G 3 179 [
Z—

32 AEAREBAYMEFEEELBEEHEREFM
e F1F RN

AR, R RE IO B sk, N
FHE A4 0.2 850.3 markg A BIZF RS, SHHLA M
BN 12 R RN . AR IR, B e
0.2 mg/kg A RO T ICRIE LN Bak A, B
DR, RERRTEE, HAe et . B
WFFEHE H, 0.2 F110.3 me/ke Fif k-4 T EAE B E TG
i ESI2TT, ERE sl J15 07 1H , WA AR AR
T, AR AR
33 AEAREBAYMNEFEEELBEERRERERE
R RAI M

FEXPEE ISR, 3 wekg BT KIEE A
TAM AR ACR A, BRI AER R T IR 2 )24
S, WUCTIIAm R, RN N, XTI AT fE
TR, R 3 ne/ke FIFRIETE E Wk A
Hr, B RAFRY N HNE . (EFR RSB dE
RT3 SH9 pe/kgFITFRIE, 7 nekgbT2F KIEE
ARIAE T Jo0 E A b, SR E U,
WIAE D, R RN KRR LD, SRR
3 petke BTSSR ICAEAEATR], ST i R . ABE SR X
Z¥0 60 ~ 80 % ZAE B, MUK Z M N RE, 1 L
IRBIFSEHIE 1) BB AR IR L R 18 ~ 60 %, IZAF IR B
BV Z ML BI2F R IR T Fr sz R s )
ERGREIRAY), RRGE, Rrgnt g, AT
HoAbB 22y, HAGA AR MRS, PRI I /E -
e, WAMEAY, EOREhERAT, HAR
S AR A, PIIA B R R ke, FLARIERGE
OB A, AR AT P AR b2 Bz 25 18 SRR
B, IS IR HLAXT B N, TRl

2 EAEAN LS R A e E A R CEER-, A
SRR IR FEAR RS, 80K HR FIMAP 55
PRI, B ThE Ay R B AR I 2y, B
YERH T y-2 TR A 24, X0 sl A
VEFE, 0% K455 40 PAsO BRI E M B 6 &, H
AR Wy G PEAR, X AL AR I I AT B % 400 i 1 FH
AN, M TPIAG, fEcatt RS, 225 R
GRS, TETOR B A A T, AT NI
HEPIERIE, RAEmSMEE AWK, Miks)
FIEFNREE, ARSI R B — 8k, RS
K, 0.2 me/kg i A5 A BT S AR I RRESEL RHT
) %52 0.3 F1 0.4 mg/ke i Z -G 5 VA 1 &2 A BT 25 K e
AR, HE2EBEA/N, Xl R SE PR TAE I 52
Wi o ARBIFGEXT L AT T AS [V S5 ity e 02 A BT 25K
JERIIGIRACR 52 4, Nl RIS 15 I Baks A R I
AR 25 SR R A PR, SR T 1A%
s

ARG EERELH, N 0.3 mgke B DS E G
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