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Fig. 2. Dose response curves plotted from probit analysis



Abstract

The influence of age and gender on remifentanil ECsy for
preventing microemulsion propofol injection pain

- Remifentanil ECso on propofol injection pain -

Lee Bo Won
Advisor: Prof. So Keum Young
Department of Medicine,

Graduate School of Chosun University

Background: Propofol injection pain is an unpleasant experience of patients
and its prevalence can influence on the age and gender. The pretreatment of
remifentanil have been reported to reduce the propofol injection pain. In
this study, we determined the half maximal effective concentration (ECs) of
remifentanil for preventing the microemulsion propofol injection pain in
male, female, old and young group.

Materials and method: After institutional review board approval, a total of
120 patients was assigned into 4 groups depending on their age and gender;
group M (adult male, 20-65 yrs), group F (adult female, 20-65 yrs), group O
(age > 65 yrs), and group Y (age 20-65 yrs). Anesthesia was induced with a
propofol and remifentanil by target-controlled infusion (TCl). Effect-site
target concentration (Ce) of propofol was 4 ug/ml. Ce of remifentanil for
the first patient started at 4.0 ng/ml. Ce of remifentanil for each
subsequent patient was determined by the response of the previous patient by
the Dixon's wup-and-down method with an interval of 0.2 ng/ml. After
remifentanil reached target concentration, propofol was administered, and
the pain response was observed.

Results: The remifentanil ECsp was 3.8 +£0.2, 2.7 £0.2, 3.2 +£0.2,and
3.5 £ 0.1 ng/ml in group M, F, O and Y, respectively, by Dixon's



up—and-down method. From probit analysis, the remifentanil ECsy was 3.7 (95%
confidence interval(Cl), 3.0-4.3), 2.7 (95% CI, 1.8-2.9), 3.1 (95% Cl,
2.8-3.4), 3.5 (95% CI, 3.4-3.7) ng/ml in group M, F, O and Y, respectively.

Conclusions: The remifentanil ECsy for preventing propofol injection pain
was lowest in female, highest in male, and higher in young group than the

old group.

Key Words : Age factors, Gender identity, Pain, Propofol, Remifentanil.
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&8t JI=0ICt. Propofollt remifentanil 2 #tE ZLSAIID H2 ZHZAI2HD
22 Hlxs S4g2 XD AN TCIE 0/8st MIZUOHFN A&otCt. el
Propofol &2 0t 2 2gE FAEC=2 FHIb D= 33K = 7HME
AXE FEZ 00 QASHA 2400 S JUCH [1]. =2 HLEHH AISEHD

Q= microemulsion propofol (Aquafol® Daewon Pharmaceutical Co., Ltd,
Seoul, South Korea)2 JIZ propofoll XNZE20He 2= &4
dEE2 AUd UL, HFSU A= JIE propofol 2L =

= Bl et A&t
EE2 RYcte A2z LAM UCH [2]. =2 propofol HFESS 24 L=
OletotDd] /I8t HRE0] 2Ol OI2HMNBLH, OFESAIMS EMHX 28O0l 0 =
SN 2oz el AZZD UCH [3-6]. URES MASE2 OHESAMME
23 F= Y-S 0l8oA2L, =2 TCIE 018ot =HZES remifentanill
2 s£2 KXol¥s O BU sWUESZ propofoll HFSS 22 #
UCHD 2OEAUCH [7]. 2Lt propofol EFSS L0l SZ0 WetN ZEs
g2 = UA2H, U0IIt #S2+5 d2ld HE8UA O Ast 382 202
SOEAUCH [8].

2 AP0 AME microemulsion propofol H=&2 G0 CHSt remifentanil 2

50% 22 X sS(half maximal target effect-site concentration, ECsy) 0l

et gl S0 HE &S Bluot At Stit.
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S 22 2 s&Eo s

o

A2t 25 X8 WXt 88 OIFH &

B SHAW Aets= remifentanil K= &= &It microemulsion propofo
AL H=F= M SHOIQUCH HEL(HZ SHY 20% 014 2rA )0 A B (AEk
453 /& 0lot)0l Za5tH, ephedrine 0.25 mg/kget atropine 0.5 mg=S 2
A FotACH

SH 4 SPSS (version 19.0, SPSS Inc, Chicago, IL, USA)E ALEotACH
BE SEXs 87 £HEUXN, 87 (Mz72H) 8 =2 J|ISsstt. 82
S WA Aet= Kruskal-Wallis test2 =480 220t JUCHH, 22+ Hlde=
Mann-Whitney U test, =LH HlwE= Wilcoxon singed-rank testE OI&0otH
ZA0HACH. Dixon s up—and-down methodOfl 2o 2O & ECso2 Kruskal-Wallis

test= ARSI 2120 QUCHH, MannWhitney U test = Al
Probit regression model £ O|Z0t0 ECsy, ECe:sE 282t M R22tE HAMGHALCEH.
=g Bt 2482 Sigma Plot 9.02 01

e} Al 2f0l 0
0.008 (Mann-Whitney U test) 0|2t AR SHAECZ Kost 2102 2HF0oIULH.



Ha SWAY defe+= 2= Z0M remifentanil &0 MOl Hioh 2UH =&
= OI0] UA ZABIRA2LHP < 0.05), =2t HIWOHAM 22 Ues X0IE
OIXI £UACH (Table 2).

Dixon” s up—and-down methodE OIZ35tH Foil& propofol EFSS
|8t remifentanil ECs= MZ*OIA 3.8 +0.2 ng/ml, FEWHA 2.7 +£0.2 ng/ml,

0=Z0lMd 3.2 £0.2 ng/ml, YZ2OIM 3.5 £0.1 ng/mlOIACH(Table 3, Fig. 1).
2 FZDt HIWStH 29 UH = ECop 2 UERH2H(P = 0.001), 0=

10

~

=
M

o

o HIWSHH 29 UN ZE ECr S LIEHHCHP = 0.003). M2 Y22 |2

<
M

SHE X0IE Z20IKl ALUACHP = 0.01).

Probit analysisE 0l&8t remifentanil2 ECs2 OGIZEXI= MZOAM 3.7 ng/ml
(95% confidence interval(Cl), 3.0-4.3), FZ20IA 2.7 ng/ml (95% CI, 1.8-2.9),
0=0lM 3.1 ng/ml (95% CI, 2.8-3.4), Y=0IA 3.5 ng/ml (95% ClI,
3.4-3.7)0IAUCHTable 3, Fig. 2). ECs2l 0= Xl= MZO0A 4.5 ng/ml (95% CI,
4.0-16.3), FZ20A 3.1 ng/ml (95% Cl, 2.9-7.4), 0=20lA 3.6 ng/ml (95% Cl,
3.4-5.6), YZ2UIA 3.7 ng/ml (95% Cl, 3.6-4.5)0IACH(Table 3, Fig. 2).



Table 1. Demographics of patients

Group M Group F Group O Group Y
(n = 28) (n =24) (n=27) (n = 23)
Gender (M/F) 28/0 0/24 16/11 18/5

Age(years) 38.9 £12.6 42.9 £14.7 71.8 £5.2 41.8 £14.8
Height(cm) 171.8 £4.6 159.6 £5.3 161.6 £7.4 169.1 x£9.5
Weight (kg) 67.9 £10.1  57.5 £9.3 59.3 £9.8 71.8 £16.0

Values are mean =+ SD or numbers of patient. Group M (adult male,
20-65 yrs), group F (adult female, 20-65 yrs), group O (age > 65
yrs), and group Y (age 20-65 yrs).

Table 2. Changes in mean arterial pressure and heart rate after
remifentanil infusion

Baseline Post-remifentani |

MAP (mmHg) Group M 95.6 £10.8 89.1 £14.5

Group F 93.2 £9.0 87.0 £12.7°

Group 0 100.8 +£15.5 94.9 £15.9

Group Y 97.2 £12.8 93.5 £12.7°
HR(beats/min)  Group M 70.0 £15.0 65.4 £16.0"

Group F 71.1 £11.1 64.7 +8.9°

Group 0 66.4 £11.6 63.9 £12.7°

Group Y 70.6 £13.4 69.4 +16.0°

Values are mean +£SD. Group M (adult male, 20-65 yrs), group F (adult
female, 20-65 yrs), group O (age > 65 yrs), and group Y (age 20-65
yrs). MAP: mean arterial pressure, HR: heart rate, Baseline: before
administration of remifentanil, Post-Remi: immediately after reaching
the equilibrium between effect and plasma concentration of
remifentanil =: P < 0.05 compared with baseline within each group.



Table 3. Effect—site concentration of remifentanil

Group M Group F Group 0 Group Y
(n = 28) (n = 24) (n =27) (n = 23)

ECso by Dixon” s
up—and-down 3.8 +0.2 2.7 £0.2° 3.2 £0.2°7 3.5 +0.1"*
method (ng/ml)

ECso by probit 3.7 2.7 3.1 3.5
regression(ng/ml) (3.0 -4.3) (1.8-2.9) (2.8 - 3.4) (3.4-3.7)

ECos by probit 45 3.1 3.6 3.7
regression(ng/ml) (4.0 - 16.3) (2.9-7.4) (3.4 - 5.6) (3.6 - 4.5)

Values are mean £SD and mean (95% confidence interval). Group M (adult
male, 20-65 yrs), group F (adult female, 20-65 yrs), group O (age > 65
yrs), and group Y (age 20-65 yrs). *: P < 0.008 compared with Group M.
T: P <0.008 compared with Group F. £: P < 0.008 compared with Group 0

by Mann-Whitney U test.
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Fig. 1. Consecutive target remifentanil concentrations for determining the
ECso. Consecutive target remifentanil concentrations for determining the ECso.
The arrow represents the mean remifentanil| concentration when crossing from
significant pain (grade 2,3) to no pain (grade 0,1). Arrow represent the
mean concentration of remifentanil when crossing form a ‘response’ (white
circles) to a ‘no response’ (black circles). The average of these
concentrations is the ECsp. ECso is 3.8 £0.2, 2.7 £0.2, 3.2 £0.2,and 3.5
+0.1 ng/ml in the group M, F, 0 and Y. Group M (adult male, 20-65 yrs),
group F (adult female, 20-65 yrs), group O (age > 65 yrs), and group Y (age
20-65 yrs).
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Fig. 2. Dose response curves plotted from probit analysis of individual
remifentanil concentration and respective reaction to propofol injection.
ECso is 3.7 ng/ml (95% CI, 3.0-4.3), 2.7 ng/ml (95% Cl, 1.8-2.9), 3.1 ng/ml
(95% Cl, 2.8-3.4), 3.5 ng/ml (95% Cl, 3.4-3.7) in the group M, F, O and Y.
ECes is 4.5 ng/ml (95% CI, 4.0-16.3), 3.1 ng/ml (95% Cl, 2.9-7.4), 3.6 ng/ml
(95% Cl, 3.4-5.6), 3.7 ng/ml (95% Cl, 3.6-4.5) in the group M, F, O and Y.
Group M (adult male, 20-65 yrs), group F (adult female, 20-65 yrs), group O
(age > 65 yrs), and group Y (age 20-65 yrs).
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2

=2
remifenatnil2 SEXH

=
(+E XOIE dluot= A

=2 00l Y&  microemulsion propofoll AF==SZ2 0OE&scHI <Ist
remifentanil ECso=2 Y& (3.8, 3.7 ng/ml), (H&(2.7, 2.7 ng/ml), =9QI(3.2, 3.1
ng/ml)2 A901(3.5, 3.5 ng/ml)22 2 X0 LO0IK LAULt.

Remifentani |t 22 OIEKALAIN Cist A2 AN O 242 XH0|2

ECso0ll CHEF HDF A RS0, OHESAINS 480 ASN HE S IOl
CHet HRES OYst ZUE BI0UL. == = S35 =22 98 morphinel
QLA St ARUAM HE2 KRS X0IE 2O0IX %LXQH, Hi=xst S5 24
SUE I oiAdE <40l HEEC 40% O 2 S0l ot
SBO6HACH [11]. Minto S2 [12] HEE remifentanil2 ASsn 4SS
gets 0IXIX  @E2el, dgdz U0t SIitg=s=E  remifentanil ECsE
ZAAZICHD 206HACH. 01248 X0le H8 ) 480 OE MAY S Lo
24, Jdeln HAsS XMoo o Hez 2I6HACH. Park S [13]
rocuronium HF=S0l CHSt remifentanil ECsOl CHSF HAF0AM, =21 ZO0IA
20 ¥ sSH SUX =59 remifentanilOl 2IFE/ULH, Ol o9
remifentani |0l CH8H fsstir aEAStA HSHN HE J&x2 S HOHULH Lot
40l 420 Het == oot AH =EE remifentanil ECs2
SHEC=Z 290t QIYU2H, Ol= OHEKRAMCS 5501 420 &0l O
2ot MEoletd Eot. 2 HIF0M= =SS olgotdl st
emifentanil EC50l &0l (d 20U =U2H, =2 420l =UHA 20 =
SHEAUCH. 2 AP} HIWote Park 2 [13] 2722 ZUAM X0IE 20l=
Olgs &H2 24 =2 WA2Z Dixon’ s up-and-down methodE AtE5HRUD]
20 CHa XSl OtEsALMIO Oist =59 XH0IJF Z0l IS OIS
2o=2 MZED. Lee S2 [7] 40N EUH =sZE 088 TCIE AES
HAF0AM 4.0 ng/ml8l remifentani |2 &6t HHSS RO L0 SWHECZ
propofol =SS 62.5% OIA MEZE = JUUCID 200/} L. = AF0MAM B2
o179 microemulsion propofol &EF&0l CH8H ECst ECes2 252F 3.5 ng/mll
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