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Effective dose of esketamine inhibiting responses to gastroscopy insertion when
combined with propofol in patients of different ages
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[ ABSTRACT ] AIM To investigate the effective dose of esketamine inhibiting responses to gastroscopy insertion when
combined with propofol in patients of different ages. METHODS  Patients scheduled for painless gastroscopy were selected
and divided into three groups according to different ages: youth group ( aged 1-40 years ) , middle age group ( aged 41 - 64
years ) , and elderly group (aged 65—80 years ) . All patients were given propofol 1.5 mg * kg™' combined with esketamine
under intravenous anesthesia, dose of esketamine was determined by up-and-down sequential method, the initial dose of
esketamine set at 0.2 mg * kg™, and the common ratio of esketamine dose in adjacent patients was 1.1. When the response
to gastroscopy insertion was positive reaction, the dose of esketamine was increased in the next patient, and decreased

vice versa. The test ended after 7 crossovers were obtained. Probit analysis was used to calculate the median effective dose
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(EDsy) , 95% effective dose ( EDys ) , and the corresponding 95% confidence interval (CI) . Vital signs, awakening time,
and the occurrence of adverse reactions were recorded. RESULTS  The effective dose of esketamine inhibiting responses to
gastroscopy insertion in patients of different ages when combined with propofol 1.5 mg * kg™': the EDs, of the young group was
0.192 mg * kg™ (95% CI: 0.181 t0 0.202 mg * kg™ ) , EDys was 0.209 mg * kg™ (95% CI: 0.200 to 0.255 mg - kg™ ) ; the
EDs, of the middle age group was 0.157 mg-kg™' (95% CI: 0.106 to 0.183 mg-kg ™ ), EDys was 0.202 mg-kg™' (95% CI: 0.179
10 0.576 mg * kg™ ) ; the EDy, was 0.113 mg * kg™ (95% CI: 0.085 t0 0.131 mg * kg™ ) and EDy; was 0.150 mg * kg™ (95%
CI: 0.131 to 0.303 mg * kg™ ) in the elderly group. There were 2 cases of hypotension and 1 case of respiratory depression in
the elderly group, while there were no significant adverse reactions in the other two groups. CONCLUSION ~ When combined

with propofol 1.5 mg * kg™, the EDy, and EDys of esketamine inhibiting response to gastroscopy insertion in patients of

different ages show decreasing trends with age .

B AR I A T P Y O A RNR YT T
B, (A EE IR EIE I . i R R S,
S RBUEE LIEAE T ER G E BRI SRR S
S RIS R, S G R A T I T 2
ST NS ILE TN B skt , 5 s
PR AH E, R BA U D I R, AR I
g E AR, VIR K A SR, T R A ]
G L (B R LR A TR A e SE R e R 7E R
) A7 1% 8 18 I e A 2 rh R B50A &R i (EDs ) 1Y
FHOCHRIE , A5 NS AE I 2 1 BRI 22071
PR AR BT 5 0L 2o 5 X i 52 5 PRI I e 3 T4
i T 0 AN ) AT 0 B ATE A8 5 TC IR 18 B A A RN 1Y
EDsy & 95% ARG (EDos) , LA Al PRIC A S
TR kG T FH 28 2%

RAREHE

— AR EFE 202243 AR5 AR A EREZ L
A B R A IR, PRI, 4R 18~80 %, 1K
HEAEE (BMI) 18~25kg * m™, ASA 704 1 5 1T %%,
HEBRBRUE « 2200 Bl FLI A 2, XTI YA B AL m) G
i) 3k A0, A 2 P S ORGP S, A L I
A A Y e 0L OB PR, R 24 h AT ] B0
HE Y, A REESETIY) . A AAR B
R H R (KY-2021-010-01), BE S F G %S
R FNIE R B4 o AR B 53 3 4 FH AR (AF
1% 18~40 %), MR (4l 41~64 %), BAFH (4F
% 65~80 % ).,

REEFTE A B AR ZEHT 10 min BN FHIK
Wil, AFEFEERITOBE. 0% (HR). FH3Ik
JE (MAP), k4R (Spo,) Wi, £S48 4
5 Loemin'o FRBKES () SCRIGUEER (7195 1H 5
BB ARAF, #E5 : 210522BL) 2 min J&5, 45
T 1.5 mg - kg™ (PUNIBHME 25\ B A BRA 7,

L5 : 2003085 ) e, T 8 IE B SR 2 1 H IR
— AR R A AT E B A, R 2 W 34 e TR — 7 RR
B pE A, SCRV ARG — BN 5 mL, W —
AL JRR 5 A S it 265 24 FITAG | JRR I S it R 32 1R
BRI o RAP SR T, CRIA
WA B3N 0.2 mg-kg ™', AHAREEFIELL N 1.1,
WE A S B BB SN — iR T R — A
BE, RZIBEAR— B, Fr i B0 7 38 S5 s W22
1EBFSE . BE AR EARE D BB E A
1 min AR BN | B PRSI, Gn i BLEE
PERZIE, BERITAB 0.5 mg - kg™ IIRBRIEEA T4,
AT BN E ER A 5 I E <80/40 mmHg #HE R
HHl 6 mg ; HR<50 UK« min™', #HERTFES 03~0.5 mg ;
Sp0,<90% AHEFAA TS, 156 IF He il B <o
MR ICHEAEE 3min (T,). EHNEHBE
Lmin (T,). HEEEAMZ (T,) KEEH#KEAZ (T,)
B MAP, HR F1 SpO, 5 i 5% R BEES ] ( A 4%
Pk 25 b A B I FL R U S Bt ) ) A S ] (A
SRR T5EE BN AR PRI R S8 R ST B S 1 A
6] ) 5 S0 sR AR I / 8 i (IR 28 i 3 = S (8
20% ). WEWEAAE] (Sp0,<90% ). LMKt 5 .
INFSIEUR ORI =N i} 55 NPIN 1S N Y3 )
RN B E AR 58 UG A E I E B e
R, AERCA A RHE R 30 min & SN IRRRAER
St FE S KA SPSS25.0 i ME HE AT R s A A, IE
BT RIERI LR + bR =R, I xR
FHHE R T 225081 (one-way ANOVA ), ZHIN R
FHEE MR 225507 . RH Probit MEF LT A4
FEHR ) EDsy EDos FIAHR 1 95% E A5 X [A] (95%CI ),
P<0.05 Jy 2254 0355 5L,

s R

—RRFRIFIFERER AT AT L0 S ] S R



W E 25 5 K24 (Chin J New Drugs Clin Rem ) , 2024 4E 1 H, 4543 % 45110 <37 -

FIEBIN 0.2 mg - kg™ FFUREGZ, HopFapdl . g
A IINES 3 B BRBH I R, 4RI NS 4 41 H L FH
VRIS, H MRk BT B9E 100, A I BRI S I A AT 1
Bl FH T RN ART ST, 7 AT S R iR
I 65 BIURH NN, BHE WAL . T3 )
B W W 1, JCIRMEAER s il . &4l =2 a1
S, BMI I ZE R LR EE L (P>0.05), Fitl
WAERFEESR (P<0.05); 5HFLL. P,
AL A RIS [R) RS 25 I () 1 B S 4B (P < 0.05 ),
F1 SEEE—RARIFEER

ezt FHAFA (n=20) FAFEL (n=22) 44 (n=23)
WS 1 % 312+6.4 49.0+6.1" 68.8 £3.7"
P (372 ) /) 10/10 14/8 10/13™
KEAEH (kg - m™  21.4+19 21.8+22" 222+2.2"
IRFERH] / min 5012 53+0.9" 64+12"
BIE L] / min 220+3.7 232+20" 25.6£2.6"

R FE 200 - SEFELLIE, 'P>0.05, "P<0.05; 5
AEL AL, P>0.05, “P<0.05
EMEENTNE 5T, A, FEL T, ) HR B
1 (P<0.05); PAE4H T, T, B HR W3R (P<0.05),
{H T, 1) MAP 3 &M (P<0.05); Z4E4L T, ) HR &
AN Spo, BE T (P<0.05), T,. T, i MAP 3
FEIG (P<0.05). SHAFAHE:, gl AT, 1)
HR %1% (P<0.05),Z4F41 T, i MAP 4% ( P<0.05),
0 45 25 )5 45 41 18] B9 HR . MAP. SpO, G & % % 7
(P>0.05), W% 2.

R2 BABREFEEWREEREN

25 WA HR/YK - min' MAP/mmHg Sp0,/%
T T, 81.0+13.4 88.6+14.8 99.8+0.4
(n=20) T,  786+9.6" 87.4£142"° 992120
T, 79.8£9.2" 92.8+148"  994=x12"
T, 75.0£10.1° 840+12.7° 99.7+0.6"
rpAR T, 724 £11.0° 938+ 121"  99.8+0.5"
(n=22) 1,  764+11.8" 897+ 102"  99.8+0.5"
T, 80.4 + 14.6™ 99.8 +14.6"  99.6 +0.9"
T, 73.2 £10.3" 88.6+12.0"  99.6+0.6"
BAE T, 712 +8.3% 100.2 + 9.4 99.6 +0.8"
(n=23) 1, 72.9 + 8.0™* 92.7+132"  99.4+ 13"
T, 74.8 £10.2"* 98.3+£10.8"% 982+ 1.5
T, 70.4 + 8.9 87.5+13.2" 987+ 1.3"™

HR : LR, MAP : F#3IKE, Spo, : Bk AME, T, .
AZEJG 3 min, T, : EHHWIABE 1 min, Ty : BEEANZ, T,:
HEm iz, 2EEZWE 2080 57T, kg, 'P>0.05,
"P<0.05, ZMHEZEMH - SEAEALLE, 'P>0.05, ‘P<0.05;
Hrpapd i, #P>0.05

YAISERMEAREHMME BRENK BN
B THEHMED, }0.192 mg- ke '(95%CI: 0.181 ~
0.202mg kg™ ), EDgs 5 0.209 mg - kg™'(95%CI : 0.200 ~

0.255mg kg '), HAEAIIED, K 0.157 mg - ke ' (95%Cl ;
0.106~0.183 mg* kg ), EDgs 40.202 mg * kg '(95%ClI :
0.179~0.576 mg - kg ' )o BRI EDHHN0.113 mg -
kg '(95%C1:0.085~0.131 mg*kg' ), EDys 5 0.150 mg
kg '(95%CI:0.131~0.303 mg- kg ' ). JF & WA 1,
SR ) A [ A 2 £ S R A SO A R -
RO R LA 2.

0.28
0.26
0.24

0.22
Fon OM
F0a8 fo o W W W o

% 0.16
£ 014
E 012
010
0.08
0.06
0.04
0.02

o [tk
o [
—o- FHAFELL
o RG]
-o- BARLH

:
-

0 2 4 6 8 1012 14 16 18 20 22 24
BEHT
E1 YASEmMAGHARFREETRENRNNFRE

100
90 L — A
80 L — AR
70 + _él:q:éﬁ
60
50
40 |
30
20
10
0 1 1 1 1
0 0.030.06 0.09 0.12 0.15 0.18 0.21 0.24 0.27 0.30
Fl /mg - kg

B2 XEGRIINERR SR EETHENR TS - H
%E

ARRE APOCEAEA B2 G R, I 1 fia
TP WA R B AT R PR R Bl L
St 2% U L PR | S R R Bl AR A R AR AN L
B, AR5 24 h S BE DS , fBE BIURICHISEANTE o

BRI 1%

Wit

e PR b 4 B R 2 24 W 265 PRI I oy FH T 4% 28
INFAREOSTT A, B 7 2525 ) B R SR A 350 B
JIER Rk I R it NP TN L N =S E S e
BN B R 7o Bl R Ak B R ek B A2 ARl
(ERAS) BUGM R, 5005 AR IR AR L e i 2k
ke ik 22 ISR BT TR T AR 5 2 24 1) oA
BURZY . ORI & —Fh e 32 75 BR 0BT R
25, fFEh—FP N- L -D KA R (NMDA ) “Z21k%;
il AR LA AR 25 AR PR
Ane s, AT, RS RAE IR L R GE A3 0 Y



- 38 - HE T2 Sk RZ9E (Chin J New Drugs Clin Rem ) , 2024 4E 1 H, 4543 % 45 1 40

LN X IR RGN,
A YR 25 BT AL AR 1 BL A

AOFF B, 3R MR A A T T 47 S
oA B AT AR S 45T TS T IT I, HLATIS KR
BSSRJE . J5 KB A S R 2 T AR,
B/ DA B B T, B ORI . DR PR R Se e
B N BRI AN, B R AR R TR
WA JRE IS, AR HEAR S IV IR Y, I B
AT B SR e L HAT, LRIk
R 76 TG B W Bk A v v 1 AR (A5 3 T S840 AT,
T s AR IR I I 2525, ARDFSEAR Y A
WFSE B Bk g 5, H5 2L R AR 0.2 mg « kg™ A
MG R, EATIAE 1.5 mg - kg™ ) KRR,
SR R B WL A ) S ) A TR AR R B
AT ST O 2, IS A 20 b e B AF I 43
KRB, 47 I% 25 I PR P e T AR A 3 B4R I
PEATA LR

JF B — R AT L PRI 258 ED, 1977 3%,
AT DR B B s DR A i, AT T AS, BT
259 EDg, #7117 RS R TR 25 L
FH 2570 1k LA B i 6 P 5 6 A B v R R R R 5
(25 AR 2 , A SR T R A A I RRIAES) o [ 2 Py
B AR B BRI A SR, PR I DT R RR IR 5 A 1 T A2
Kot >10 4. i T E BRI 2505 (3£ 1) min
M e B AT R S, BRI, T TR T LRI A
IR G 2 min J5 FEEIIAM, 4R R ST %k
HR M 28 K 29 25 25 T K B8 A BE (Z9799A
B4 2505 1 min ), B CR7E 2506 1] P EAT 1 B AG £
3UBFE R, EHA AR R R I PTIAI, TARLL
3L ) RO S I AR L B A R e,
HERTIRIE SN TR 5 BB AR, TPAEd] . BAE4
AR RBEWOBUN, LR G RAE A f t i ., fH
B BRI R A B D . AR TIIA A
VEFRIMEIEIT, 00> iPAR | AR B TE BRI S5 I
JESA R R I FHE, {H—JF FiE B 97 3 7E 20%
DAY, AHBFSE AU AR I 2 B LR, v 1
R I FE SpO, B2 90%, X A fit 5 3 ) S8 e i i 28
JE 2 2L VR PRI T PR 99 X AT B 2 5 fy 0 ol
P LR IA B BB A 56 Y SRy, AR R
5 ) DL IV A0 g 2 A V] 3 B 7 18 T s A S
{H A4 I TE A5 R AE R A 91, SRR B i, A BB
W, E I ARG 24 h BT BE R & B
RERR, SRS R N, AR
BAFIZGF R T A, SRR A, T ARG A

BB R BRAE 10 R A R PR e B 2 X6k 465 24 s AL
2y AR O, R HAt I 24 % 45 TTOUL 5 4
PRI, ASBIF S BRI 2405 253 B ot 25 0 ol i
PRSI 259, FRER 31 3 ) S T 0 S5 A7 /0 e 16 fn
W 3 D6 AR AN B S, {ELI A 5 | £ 35 s 1 i ) AN
W, TOHRRRAL IR, X T AR S5 A i 2 i FH 24
BB/ X,

ZE LR, A PRI T S S ] S T )
LR AT R B 2 32 BAR IS TR 3 A0 R,
AE AR BAR R 3R @R EDS, 4390 0192
0.157. 0.113 mg + kg™', EDgs N4351 0.209, 0.202.
0.150 mg - kg™, HIBHAFE B K T  08 . (HASHE ST A
LSRR . BMI 85 PR 2 X 2 45 PRI 5 i 23 ) e e ] 41
i AN A RN R R, R — AT
TyAN, PRI B AN B NG 2 i 25 (5 FH 70 8 48 A i
%, WRFBREERFNIAm SRS, BRI
A A5 AN B R 114 2 A 238 38 i 3w U ) 11 A 4
ik, (EFRRALRIT .

[ &30k ]

[1] ABRAHAM NS, FALLONE CA, MAYRAND S, et al. Sedation versus
no sedation in the performance of diagnostic upper gastrointestinal
endoscopy: a Canadian randomized controlled cost-outcome study/[ J | .
Am J Gastroenterol, 2004, 99 (9 ) : 1692 —1699.

[2] ZHENG XS, SHEN Y, YANG YY, et al. EDs, and EDys of propofol
combined with different doses of esketamine for children undergoing
upper gastrointestinal endoscopy: a prospective dose-finding study
using up-and-down sequential allocation method[ J ] . J Clin Pharm
Ther, 2022,47 (7) : 1002-1009.

(3] 77 .0 .0 G, 5 IWRREN i 3R UK 2 5
IR N T 00 B A & A RCR [T] . I R BR A2 2%
W% ,2022,38 (2) : 144-148. WAN X, YANG QQ, FAN D, et al.
Effect of subanesthetic dose of esketamine combined with prpofol
on painless gastroenterological endoscopy [ J ] . J Clin Anesthesiol,
2022,38 (2) : 144-148.

[4] ZHAN YT, LIANG SQ, YANG ZC, et al. Efficacy and safety of
subanesthetic doses of esketamine combined with propofol in
painless gastrointestinal endoscopy: a prospective, double-blind,
randomized controlled trial[ J ]. BMC Gastroenterol, 2022,22( 1 ):
391.

[5] ¥t X 1 ik 5% ZEPIAmN e E
BB ARNIPEECA RO R ()] IR 25 | 2022, 38
(8) :791-794. JIANG TT, LIU Y, XU M, et al. Median effective
dose of alfentanil blunting responses to gastroscopy when combined
with propofol [ J | . J Clin Anesthesiol, 2022, 38 (8) : 791 -794.

[6] WO, IR, Rt 4 G TIABI BTN e i G
o BUAS AR EARE A R R T ROCR [0 ] AR



W E 25 5 K24 (Chin J New Drugs Clin Rem ) , 2024 4E 1 H, 4543 % 45110

« 30 .

[7]

[8]

[9]

[10]

[11]

[12]

2, 2021, 41 (4) :459-461. HU SY, HU JF, YU DH, et al.
Dose-response relationship of alfentanil inhibiting gag reflex when
combined with propofol in elderly patients undergoing painless
gastroscopy [ J | . Clin J Anesthesiol, 2021, 41 (4 ) :459-461.
NAZEMROAYA B, MAJEDI MA, SHETABI H, et al. Comparison
of propofol and ketamine combination ( Ketofol ) and propofol and
fentanyl combination ( Fenofol ) on quality of sedation and analgesia
in the lumpectomy: a randomized clinical trial [ T ] . Adv Biomed
Res, 2018, 7 : 134.

WANG J, HUANG J, YANG 8, et al. Pharmacokinetics and safety
of esketamine in Chinese patients undergoing painless gastroscopy
in comparison with ketamine: a randomized, open-label clinical
study[ J ] . Drug Des Devel Ther, 2019, 13 : 4135-4144.
JONKMAN K, van RIJNSOEVER E, OLOFSEN E, et al.
Esketamine counters opioid-induced respiratory depression[J ] .
BrJ Anaesth, 2018, 120 (5) : 1117-1127.

EBERL S, KOERS L, van HOOFT J, et al. The effectiveness of
a low-dose esketamine versus an alfentanil adjunct to propofol
sedation during endoscopic retrograde cholangiopancreatography:
a randomised controlled multicentre trial [J ] . Eur J Anaesthesiol,
2020,37 (5) :394-401.

XIN NX, YAN W, JIN SF. Efficacy of analgesic propofol/esketamine
and propofol/fentanyl for painless induced abortion: a randomized
clinical trial [ J | . Biomed Res Int, 2022, 2022 : 5095282.

TR VEE  SHER A5 PRI /N R e R ST
TS BEEA BT RGN [) ] IRRIRR RS20 |, 2021,
37 (9) :949-952. ZHANG ZQ, XU YF, ZHANG Y], et al.
Effective dose of propofol combined with low-dose esketamine

inhibiting response to gastroscopy insertion [J] .7 Clin Anesthesiol,

2021,37 (9) :949-952.

[13]

[14]

[16]

HUANG X, Al P, WEI CW, et al. Comparison of the effects of
esketamine/propofol and sufentanil/propofol on the incidence of
intraoperative hypoxemia during bronchoscopy: protocol for a
randomized, prospective, parallel-group trial [ J ] . J Clin Med,
2022, 11 (15) :4587.

XU YF, ZHENG YL, TANG TY, et al. The effectiveness of
esketamine and propofol versus dezocine and propofol sedation
during gastroscopy: a randomized controlled study [T ] . J Clin
Pharm Ther, 2022, 47 (9) : 1402-1408.

TU WC, YUAN HB, ZHANG SJ, et al. Influence of anesthetic
induction of propofol combined with esketamine on perioperative
stress and inflammatory responses and postoperative cognition of
elderly surgical patients [ J | . Am J Transl Res, 2021, 13 (3) :
1701 -1709.

FU DY, WANG DD, LI WX, et al. Pretreatment with low-dose
esketamine for reduction of propofol injection pain: a randomized
controlled trial [ J | . Pain Res Manag, 2022, 2022 : 4289905.
T LR LA R A TR 4 A D
Jei KA B AR A RS S R B G (0] . pd)i]
P& 2% ,2019,40 (12) : 1193-1195. LUO M, YANG C, WANG
Q, et al. Half effective dose of nalbuphine inhibiting body motion
response in elderly patients undergoing painless gastroscopy during
anesthesia with propofol [ J | . Sichuan Med J, 2019, 40 (12) :
1193-1195.

YANG H, ZHAO Q, CHEN HY, et al. The median effective
concentration of propofol with different doses of esketamine during
gastrointestinal endoscopy in elderly patients: a randomized
controlled trial [ J | . Br J Clin Pharmacol, 2022, 88 (3) : 1279—
1287.



