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Hamunen & 23455 U 7= iRFF PN/ N 10 4 (FEl (%) : 5.5 = 1.5, {K
# (kg) :22.0 = 4.1) 2 PTZ 0.5 mg/kg 5. 0-150 5314 £ T O R [E15
M O\BEEMMFE DT — A % WebPlotDigitizer software (Ankit Rohatagi,
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Table 1-1 Patient characteristics >

Duration of

No Age (years) Weight (kg) Height (cm) ) )
anesthesia (min)
1 4.3 17.5 110 95
2 4.3 23.0 114 95
3 4.8 19.0 111 80
4 5.2 17.0 111 70
) 6.1 22.0 121 92
6 6.8 23.0 121 63
7 6.9 20.0 115 90
8 7.0 21.0 117 60
9 7.8 27.0 134 55
10 8.8 30.0 142 55
Mean 5.5 22.0 120 75
S. D. 1.5 4.1 11 16
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IRAFAVIZ R A1, e R LI D MRS E TV & Lic, FEEIER,
PSRN EEHERS 2 30y TR R A LU R IR T,

dRespiratory Rate cpY
= kin - (1- 2
dr EC) + cpY

) — koyut - Respiratory Rate, (1)
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) — koye - Oxygen Saturation, (3)

ki, = Oxygen Saturation, e, * koyer» (4)
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FPTIZIRETH S,
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version 4. 1.2 (the R foundation for statistical Computing) ZfHEH L 7=,



3T RER
% 1 I PK/PD &7 /LA 5L

Fig. 1-1{Z/NE PK/PD EF L %, Fig. 12 IZEFAZK 70w F&2Rd, X
R &2 0 B U 7o R [ R OV 56 B fn BE O BIRIME & £ 7 L P RIE ST ME A
LT, HEE L7z PK/PD /3T A —4 % Table 1-2 (2”37,



Dose

2 Peripheral
compartment

’ Peripheral
compartment

° Oxygen
Saturation

PK PD

Fig. 1-1 Schematic representation of the PK/PD model for PTZ
Abbreviations: (L, clearance; V, volume of distribution in the central
compartment; Kis o1, 13, 31, first—order inter—compartmental transfer rate
constant between central and peripheral compartments 2-3, respectively;
ki, 1, zero—order rate constant for the increase in the respiratory rate
generation rate relative to the basal values; k.. 4 first-order rate
constant for decreases in the respiratory rate generation rate relative
to the basal values; ki, 5, zero—order rate constant for the increase in
the oxygen saturation generation rate relative to the basal values,
ko 5, Tirst—order rate constant for decreases in the oxygen saturation

generation rate relative to the basal values.
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Fig. 1-2 Model diagnostic plots between observed and predicted values

1 29)

Open circles represent observed values from Hamunen et a and solid

lines represent population predictions.
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Table 1-2 Parameter Estimates of the

PK/PD Model

Original dataset Range
Lower Upper
Parameter
Estimates S. E. (Estimate — 1.96 (Estimate + 1.96
XS.E.) XS.E.)
Vo (mL) 14800 - - -
ko (/min) 0. 0351 - - -
kiz (/min) 0.241 - - -
ko (/min) 0. 148 - - -
ks (/min) 0.0534 - - -
ky (/min) 0.0174 - - -
Kout, vespiratory rate (/Min) 0. 147 0. 035 0.079 0.22
EGyo, respiratory rate (ng/mL) 270 38.2 195.13 344. 87
Frax, respiratory rate 1 - - -
¥ respiratory rate 0. 827 0.15 0.53 1.13
Respiratory ratease
(min) 26. 8 0.61 25.6 28.0
Kout, oxygen saturation (/min) 0. 669 0.15 0.37 0. 97
EGy0, oxygen saturation (ng/mL) 3840 1170 1546. 8 6133. 2
FBiax, oxygen saturation 1 - - -
¥ oxygen saturation 1.29 0.18 0.94 1.64
Oxygen Saturatiomse
96. 4 0.23 95.9 96.9

(%)

Abbreviations: V, volume of distribution in the central compartment;

kio, 91, 13, 31, first—order inter—compartmental transfer rate constant between

central and peripheral compartments 2-3, respectively; K respiratory rates

first-order rate constant for decreases in the respiratory rate generation

rate relative to the basal values; k. 5 first-order rate constant for

decreases in the oxygen saturation generation rate relative to the basal

values ; ¥ respiratory rates

yoxygen saturations Shape parameter) reSpeCtlvely; EC%O,

respiratory rates EC%O, oxygen saturations plasma pentaZOCine Concentrations that

decrease k;, by 50%; £, maximum effect of PTZ; Respiratory rate,.., Oxygen

Saturation,., baseline respiratory rate and oxygen saturation,

respectively.
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T K DA PTZ JREE, WRWR[EIEL, FRSRARANE ORI D I 2 L —1 3
VAERART, BRI 2 B I PTZ B X b TS ERENR D b,
FEDZ B0 2 [B] B & 5% 0> H/NR O IEE 2 Fal -7z, BRFEREAFIEIZ DN T
b ER P2 DTS FhEl>7-, Fig. 1-5 KO Fig. 1-6 [CHEEMIFE 4. 6 FrR
IZ X B PTZ SR, MR RIEL, BRREaFNE ORIFHIHEB DO I 2L —a v
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Fig. 1-3 Simulation curves after a PTZ dose of 0.5 mg/kg, single
administration

A; plasma concentration of pentazocine, B; respiratory rate, C; oxygen
saturation, yellow areas represent the normal ranges of respiratory rate

and oxygen saturation, respectively.
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Fig. 1-4 Simulated curves for multiple doses of 0.5 mg/kg at 2 hour
intervals

A; plasma concentration of pentazocine, B; respiratory rate, C; oxygen
saturation, yellow areas represent the normal ranges of respiratory rate

and oxygen saturation, respectively.
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Fig. 1-5 Simulated curves for multiple doses of 0.5 mg/kg at 4 hour
intervals

A; plasma concentration of pentazocine, B; respiratory rate, C; oxygen
saturation, yellow areas represent the normal ranges of respiratory rate

and oxygen saturation, respectively.
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Fig. 1-6 Simulated curves for multiple doses of 0.5 mg/kg at 6 hour
intervals

A; plasma concentration of pentazocine, B; respiratory rate, C; oxygen
saturation, yellow areas represent the normal ranges of respiratory rate

and oxygen saturation, respectively.
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Fig. 1-7 Simulated curves for multiple doses of 0.5 mg/kg at 2 hour
intervals for clearance changes

A; plasma concentration of pentazocine, B; respiratory rate, C; oxygen
saturation. Black line represents normal clearance, red line represents
20% decreased clearance, and blue line represents 40% decreased clearance,

yellow area represents normal range, respectively.
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Fig. 1-8 Simulated curves for multiple doses of 0.5 mg/kg at 4 hour
intervals for clearance changes

A; plasma concentration of pentazocine, B; respiratory rate, C; oxygen
saturation. Black line represents normal clearance, red line represents
20% decreased clearance, and blue line represents 40% decreased clearance,
yellow area represents normal range, respectively.
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Fig. 1-9 Simulated curves for multiple doses of 0.5 mg/kg at 6 hour
intervals for clearance changes

A; plasma concentration of pentazocine, B; respiratory rate, C; oxygen
saturation. Black line represents normal clearance, red line represents
20% decreased clearance, and blue line represents 40% decreased clearance,
yellow area represents normal range, respectively.
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L Lz ehar R— kA T 0E AW PK/PD £TUIZEBWT, PTZ ®
i AR EEHERS I SRR [ D LITEN D Z L 2 ME LTV D Y, F2EH
EALIREE D L5 & & BITMEREEUIED L, i PTZ #2250 ng/mL T fKIF
WeIEERIZ 2 L, & O [EE I 10 [8]/43 TH D | 90 43 LANIZ R O 1F 5 &
FHICHEST2Z L2 MELTWD O, ARBFZEIXPKET /L E LT 3- a2 /3— |k X
v NETNVE, PDETNVE LTHEERIGE T V& AW T/RRIZPTZ 0.5 mg/kg
G LSRR TH D, AZEIZIIT 2R EEIIRT3 5 £Gy1X 270 ng/mL T
HY, 1 EREECEFRGEICEE L2 X0, BRI —a U
Re—FL., PK/PDETNVIIZYTHDL EER D,

Fo, BREATEICKT D LG 1ZMEREE & g U TEiRECTh > 72,
PK/PD &7 V& VT, IR SCEFLE L 0 BB RE 2 FEf C PTZ &2 BiEk(E
5 LG, P iREES SR LR B R F &P 2 N e Y | FesRfafn X
O DICIEREFEZ FEl>72, 7 U7 7 AN 400K F Liz/hNEick L, &5
[EIhE 2 WefE] CIE BN MR B B U, BRRAAFNRE & IEH#ipH 2 K& < F[E
ST, —HEMNCAOHE & L COKERFR MAE I XEE R AFE 90%LL T & &, /hNA
(2t D8 5[0 2 e O BEE B G IXMREE R IMSED U 2 7 oSz, 7 U7
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T AP 406D LT Al K G- R 4 RS B T h i PRI IERE L
R [ DI D3GR BTz, T D7, 7 U T 7 ABMETF L TWA/NRIZ
BWTIIERERRZ ER T 5 0HEN R S,

/NR ORI T OREHEME T AL/ E LML 2-3 TR L
MR D EENDM, VLA ROT VT v BIEEITEE 2 £ TR AD L
AOUZEGE LW Z ERES N TS 7 PTZ ORI /v 7 v
RinETH Y 7 JRIZE W T PTZ ORERRIEIC X 2 FFRHIC >V T4y
WCRHETHNERD D, ML PK/PDETNMICE T, Z VT T ANMET
LTWA/NRIZEBWTIE, &5 2 [\ B LA O R [E1 5 M OV 2 o Fi 22 725 IR
HELZ FINCHIE 2 DRI & 70 0 . BEG-fHR 2 B CIEMERfH 25| < 23 2
EEHLMT LT,

AWFZEICIIR AN 5, £9°, Hamunenn ©H OEFEIT L A /NE 10 44 ORI [H]
B ORFEEIR L 13/N R 10 4 OFEBETH 72, PK/PD /3T A — & OEIAKRH]
EENEHEE ST D2 LR, A% T — X EEBE LN T —2a V&5
i DVENRH D EEZ D, RIZEGOTHRE TH S, FHIRE 22 kg 1Tk
LTCPTZ 0.5 mg/kg #H&E L TWAH7=H, 1 [HOPTZ #E5&IT 11 mg 720
ECGo \ZITRAAENE LD AR B 0 | THIRS ISR B A2 I T rIREEDN & 5,

ABFFENZ Lo TINR D PTZ $5 5-4% ORFRANHNZ DU T, RN [E1E M OV i
FE AR L U CHIBRISET VE WD Z & T, BE R ENENORER
HRBZTR T 5T ENAREE R oTz, B OMH THERFEE N E X TV D
NRIZBWCHEBIE IEERET 2 L ERNH DD EEZBND, RIFFEIZL D
PK/PD (2 & » T/NEOITiZ BE1TI 1T 5 PTZ Ol 728 5-fIfE Dk 7 21572,
PTZ OFERANE 2 TR T 2HERET NV E2EETH 2 L1080, @REOROL
LN 2> b e —/LZBWT PTZ OB IEFEHICORRN 5D EE %
Hivd,
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PTZ Z/WNRICEG S5 2 L OREMMEZRGTT 5720, FFRIHIIFRICER L
PK/PD 57V v 7 RO 2 b—ya r&aFEM Lz, #E LT PK/PD 5 /L2
FoT, ZUTTZUANPKT LTWAD/NRIZIW TR, MR, ONEE fia fn
FEREIERHBLZ BN Z D & 720 | & 5-M0E 2 FE CIIrE o] % 51
IR FZEEHLMNT LT,
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NFTT WARE

B T

TEF U ADRETIFERBROERIVESNTZ O THY . BEDRET
HDYVTINY—)L K TIHE S N B LS 7ot A A FEHE 2 7= U 7= B PR
Bz L LR —TEEETH D, KIETIXFDA 7>5 Framework for FDA’ s
Real-World Evidence Program 2%, BRI CTIERINESLST (EMA) 2B LA K
VICHASSHIRICET D HA RIA4 N ENDE, TEIV T LT —L KT
—HZIERIZOVWTER SN TND 2 RIIZBWLTE 2021 4 [AGRHGES
BT DLV YA MY OIFERIZET 2 EANE X HIZONT) OFTELLTWY
%, BLUEIRGEIKGR DO T2 OERARRERIL, A2 F 721X L MO R O 72 12 %t
GRELZRETEIDEH/RN EICED . AL ONZEMIZET D RN R
EIND, VT NWT— )b KT —2 PNEIMER O Z ezl T 5707 —#
V=R L LT, ILOBENSEIERDAREMNH D L LTS ™, BlE
DR CHEY Z G S - A %‘%‘fﬁ%& s L/Uﬁ”‘“ IPK £721XPDICEE LY 5 %
LRI X D AIREMEN B D . NRS %5 BIEWRT —H _X— RSV T
~wF?~&%@*KﬁfﬁéoW%Eﬁﬁﬁ@%ﬂﬁﬁ%&ﬁéﬁﬁ&b
TAGIERBREOBENBRCTEX 20, BRRBROBREZZOETEZ U T
T—)L RIZHMET 2 Z L IXREETH S, BEITHAEE OEFEELZEIEIZITH -
DITIT, JAMTHERE 2 k5 & L3 ORI HER 2 253 PK/PD &7 /L Z 4R
THORENRD D, HANIMCIBNT, B ORBEEZRRE LTPIZE5H%DY
TNT— ) RTF—HEZHWZPK/PDET/UER L I 2 L—r g IHE S
TRV, ZZTARETIE., VTNV T—)L RF—H|Z L5 PIZ DFT IIESR L
1ITHoZ2xHME LT,
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H2H ik

W1H 7—2 Y —2X

1) RHEMPKET Y VI F—H ) —2R

PTZ ORHEM] PK & F VFEHTICE T A IMSEFEE L. SE0 Y KOOSR 5 P
DWENOIIF LT, S SIE, PTZ 1 mg/kg Z BRI G K Ol P 5
L7 ANERFE 124 GFEl (5%) : 43.8 = 12.5, K& (kg) :58.7 = 9.7) K&
O PTZ 1 mg/kg DWW HF G R OT 7 £ F Vo 2 HERE Lok ANBE 114 (F
i (5%) © 40.8 £ 16.9, {KHE (kg) : 52.4+ 7.3) OF—FEWEL T2,
MAEE PTZ #5:4% 5. 30, 90, 150, 210 TR S, HAZa~w 57 ¢
—THMT ST, SRINBIE, Hi2IC PTZ 0.5 mg/ke & HEIFARPR G S huiopk
NEHE 10 4 (i (%) @ 38.8%14.5) OF —H ZWEL T35, 7 10 41
0.5 mg/kg ZFARAIERE L, 1. 2, 3, 5, 10, 15, 20, 30, 45, 60 s ZIniE%
BRHLL 72,

2) PK/PDETV U TT—HJ—A

AMFEiE, BEEINERERWGE W25 14-R143) LOVHAKRT: (19-005-1)
DEERMHEEAELZ B ORREZ T2, T A XL b AT T 472
A—hE L, FENCAREZ R LIERBREICOWTUIHN RN LA Lz, RIE
2015 4F 1 725 2018 4F 3 A DOMITEEIZANEL Fl7 2 52 1T LIl #% 48 ReEILANIC PTZ 15
mg/[F] % 0-9 [El#&5- Sz ABefEE 520 4 & LT BRSO N, A~—H— &
LT, A9 7e — T I ZE NRS (0-10) Z2 VN CRHM L 7=, NRS 1X, B A3 A
Z 11 RO — 27— (0 : A7 L, 10 1 23 E T U - O A)
T2 HDTH D, NRS 2 27 E, WO F#EMAMZIC L > TATI LT,
PTZ 73 48 R LANIZ # 5- S 72 o 72 B3 O NRS (TR IRER R & 2 3 WK AT
SRR HIC W, BTRERE, BURERE. MERESE DA L), KT — 2 1%
PRMCHE Uiz, Mo eI, (1) PTZ BBUENK CBEWERED & % B, (2)
HE DM - BRRERE K NEFREESHH L T 8E, (3) thodimits if
&=, (4) NRS 28 PTZ $EHH T L 0 IR By LIN) IR S
nizgE, 6) KN AKPThH-o7mBH, (6) PTZ HHERIZHENHF LT,
DIV Bz - HBE L LTz, Fig. 2-1 [T ME PTZ J#2BE-NRS HFfE] 71 7 7 A
JL % . Table 2-1 IZHEHE & %2 ~7 ., Creatine clearance (CLcr) IX
Cockeroft—-Gault M= T serum creatinine (Scr) < 0.6 ZWJV EIFCTEHL
776

26



10000~

1000-

Pentazocine (ng/mL)

10-

Numerical rating scale

0 24 48 72 96 120 144 168

Time after operation (hr)

Fig. 2-1 Plasma concentration—time profiles after PTZ administration (A)

and NRS—time profiles postoperatively (B)
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Table 2-1 Patient characteristics

IQR Range
Characteristic No. Median
25% 75% Minimum Maximum
No. of patients
(male/female) 219/241
NRS 997
Age (years) 54 35 71 8 98
Height (cm) 164 157 170 97.4 194
Body weight (kg) 64. 2 54.5  74.8 14 132
ALB (g/dL) 4.2 4.2 4.3 2 5.2
AST (IU/L) 22 19 26 9 148
ALT (IU/L) 19 15 27 ) 256
T-Bil (mg/dL) 0.6 0.5 0.7 0.2 2
Scr (mg/dL) 0.72 0.6 0.84 0.11 13.8
CLcr (mL/min) 97.5 68.4 129.0 5.b 271.2
Hb (g/dL) 13.6 12.5 14. 8 6.6 18. 6
PLT (X 1000/ L) 237 203.3 276.8 107 842
APTT (seconds) 28 26. 3 30.1 21.4 72.9
WBC (X1000/ 1 L) 6.6 5.6 7.8 2.9 18. 8
CRP (mg/dL) 0.1 0.04 0.42 0 15. 2

Abbreviations: ALB, albumin; AST, aspartate aminotransferase, ALT, alanine
aminotransferase; T-Bil, total bilirubin; Scr, serum creatinine; Clcr,
creatine clearance; Hb, hemoglobin; PLT, platelet count; APTT, activated
partial thromboplastin time; WBC, white blood cell count; CRP, C-reactive

protein.
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WoTH REMPKETY

££ [ f# #7 1% . NONMEM version 7.4.3, PsN, Wings for NONMEM
(http://wfn. sourceofrge. net/) KMTR4.1.2 ZHWTHE L7-, M PTZ &
E7a 7y A NVERIRT D PIZPKET LV E LT, 2-a /83— kA NET VK
W3- 8— b A FEFAZRE LIz, ZHE O ClE, PK /35 A—Z D
ERRIEB IS E T A %, BENEBITAIEEEF A2 AV TEF L
b U7, MEAEHZBE L7 R & — UG RHEEE (FOCE-T 15) Z Wiz, £
7= L% D PTZ O PR AZFE TR W ERGE LT,

% 3IE PK/PDETY

REERH PD & 7 /WAL R AREAT THESE U RESER PK £ 7 WIERER PK £ 7 U
TIZBWGRIRENT -3 0 =" 2> hET VE AW, BHEEN] PD /3T £
— ZIIBIEE S A2 NRS Z FHWTHERE L, RHERI PK /3T A — & [ IRER PK £ 7
U o 7 THEE SNTMEICHEE Lz, ARBROT X TORET —Z 2B\, PTZ
1% 15 mg OHECTHRIE - IFEHRIE G Sz, RS ITET Y > 7 BT —
2L L TH-T=, HBEDNRS OEGE AT 572912, Fossler b YD
BTSN T, BRI R e ON PTZ 2h 5% & de M S ST T /L 238 IR L 7=,
MBS T A EBIT DI A 2 7 ORFIZLIZLLFO L 5 ITER LT,

: - tYtime Emax " G i
e (- ) () e 0

Y Y¢i
PT50+ t¥time EC50+Cp

kin = Pain,gge * koues (2)
ZICy ki BN ko 1. BRI (O KON G OWT OB 2R D R 2
T OEEIE N & ENENGLR T 2 EEEETH Y | Pl TR O e KB R
THY ., PLXRFEIZER T 2 E TORBTH D, v IR R O TR
INT A—Z B WL PTZ DERINF, ECo 1% PTZ ZhR D 50%0 035 H i % 1
PTZ BETH D, N—A T A &R (Paim..) 1T Gerbershagen & D& IZ
FEANWTHEFMCHEE L (Paina. NRS 5: 260 i, Painm,.. NRS 6: 158 #il, Paim...
NRS 7: 20 ) . Gerbershage H DT Y TILE H2WFIk (82 f) (25T
ITHEE LTz, Paim.. OEAMZEENIAGB), ) TET AL LT,

A=Ln{6/(1 —-06)}, O

Painggs. = 10 - exp (A + ) / (1 + exp (A + 0, )), (4)

Paing X kin/ ke TEIND, ZILHD/NRNT A =D HH 2D UL L THE
ETERNTED, Paitye & kyy TETIVE/NT XA =21, £k, ZIE Paing. *
ko DIEZARN Uz, EGo DRI A BN IFEEGAZE T T V& EIRNZE 3 3 HE
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MEET NV ERAWTET L LT,

PD &5 /L1, NONMEM ®$PRIOR NWPRI 7 /L—F L &5 = & THIE 2%
S, HAME BRI, IR DR R e SR R A s L7
PK/PD &7 /L7 B3R L, FERMRIFHI 28R D SRR T A =4 (Pl PTioy ¥ tine)
DIEENT A =% (0), KOEERNLEH/ ST A—% (o) 22T NONMEM D
$PRIOR NWPRI # 7 /L —F & HWTHERE LTz, 0 OFFITEREMAIATIZIE,
ZDOHEFINT A —ZHEEMOSENC, FAiERICET 2 RS2 s 5
VERH D2, 0 DFERIFRICONT, o DHHEIZKROXTEHE L,

df = 2- [0? / (standard error [S.E.] of 62)]?> + 1, (5)

FA4E WEBRETY T

RAEM PD 5V o 7 Tl &, albumin (ALB) | aspartate aminotransferase

(AST). alanine aminotransferase (ALT). total bilirubin (T-Bil). Secr.
CLer %7 NV ORI Bgli & LTI L7=, C-reactive protein (CRP)
XA TEBIEI 2 E Bl & EOFRENH D EHE SN TWVD 720 Z b el L
7=
Hr LA mIIREMO P RE TR L CESIL L. power model % HVTHLAA
NWOARMEZ G Lo, et EO R T — F 13RIl 2 -V CRiE L7,

P; = P,,, - (covariate/median covariate)? , (6)
ZIZTC, 0 BEEEBORS—ANT 77 H—T, LEELNTA—ZOREFRED
RESHRT, W7 IV INT—H L LT, 65Ah Ny NATEET HF ML
MlE AW, 7TV INANREEIFUTO L S IZET ML LT,
P; = Pyop-(1 4+ n-0), (7)

ZZTon XHEELESE (0/1) Th b, LB EOZEINIL, forward step & backward
step DHFIETITV, AEAME W THAEBZBMLIEE, 7VETADNDAE
KYE WP THE TR DZHIER LkET L& Lz,

%55 ET LR

B 7e R ] PK L OVPK/PD B 7 WL, BT VBT 1y T X — 2
T, N7 A —HHEEMED S.E. )t (N objective function value (OFV) Z Hu»
TEIR LT, RTA—FHEEORMEINEILT — b A N T v 7EZ O CRHG
L. UH o7V 713500 [BfT o7z, PK/XT A —2 PMEBEIZHHIT 5T L &
L CWATDRHMER PK £5 VX, prediction corrected visual predictive
check (pcVPC) 12X VW RHli L7, PK/PD ET /I EENHRHBEINT, ET L
ICHHAIA FE L TR U= | visual predictive check (VPC) (& X 0 3¥Afl L 7=,
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AT T UL 1000 B OMERGHNS I 2 L—3 3 » U TERENZVPCIZ L v §E
ffi L7=, pcVPC TR VPC IL, Wings for NONMEM % TXR @ tidyvpe /N r— %
4 L C NONMEM T3 L7= 0, S D712 BTz NRS DN, itk 48 FERE LA
BeD Y 7 VBT 10T 7 72 v o T2 728 VPC 13974 48 WEfE TR L 7=,
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B1E BEMPKETY 7

RHEM PK XT A —HHEEE E 7 — P A N T v 7GR % Table 2-2 |29, /3
T A —H DN S ITHFRFPHNTH o 72, pcVPC % Fig. 2-2 12-d, Tl
ESNT-BUHHED N S— o Z AN FHIED 2.5 BLRI7.5 /8—k L Z A )L
D 95%CI PIZIZITUL F - TV 7=,
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Fig. 2-2 Prediction—corrected visual predictive check for PK model
X-axis and Y-axis vrepresent the time after administration and

prediction—corrected observed and predicted values, respectively.

33



Table 2-2 Parameter estimates of the PK model

Original dataset Range Bootstrap result (n = 500)
Lower Upper
Parameter Lower Upper
Estimates S.E. (Estimate - (Estimate + Median
2. 5% 97. 5%
1.96 X S.E.) 1.96 X S.E.)

V. (L/kg) 1. 04 0. 237 0. 58 1.5 1.03 0.639 1. 56
cL (L/h/kg) 1.19 0.171 0.85 1.53 1.23 0. 854 1.68
§ (L/h/kg) 3.44 0.332 2.79 4.09 3.48 2.79 4.29
i, (L/kg) 3.02 0.524 1.99 4. 05 2.90 1. 89 4.15
o 1.76 0.430 0.92 2.6 1.72 0.93 2.49
o’ 0.339 0.125 0.09 0.58 0.33 0.08 0.65
0’ 0.220 0.0618 0.1 0.34 0.20 0.07 0.40
o2 0.789 0.215 0.37 1.21 0.79 0.32 1.24

W -1 —0. 478 0.119 -0.71 —0.24 —0.60 —0.833 —0.11
W g 0.0374 0. 0664 —0. 09 0.17 0.15 —0. 784 0.71
oy 0.271 0.133 0.01 0. 53 0. 42 0. 006 0. 96

W em 0. 164 0.104 0.19 0.6 0.39 —0. 21 0.89

O -0. 295 0. 102 -0.49 -0. 10 -0.59 -0. 807 —0. 25

O e 1.15 0.301 0.56 1.74 0.96 0.236 1. 00

5 0.158 0.0162 0.13 0.19 0.16 0.129 0.19

Abbreviations: S.E., standard error; V., volume of central compartment; CL, clearance;
¢, inter compartmental clearance between central compartment and peripheral compartment;
V., volumes of distributional peripheral compartment; w?, interindividual variability
of Ve; w?y, interindividual variability of CL; w? interindividual variability of &;
w2y, interindividual variability of J; - covariance between interindividual
variability of V. and CL; w g-¢ covariance between interindividual variability of (L and
§; g, covariance between interindividual variability of @ and V.; wgen, covariance
between interindividual variability of @ and J; wgw covariance between
interindividual variability of (L and V,; o w-p, covariance between interindividual

variability of V. and V,; o, intra—individual variability
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T— AT v FEICEL AR Table 2-3 1277, 77— A2 +F v 7 CI I,
FVPFNT—E¥y MBI CL EUfll L7z, VPC % Fig. 2-4 (27”9, VPC
T, BUAE AR T 2K N — 2 AT, Y Iab—Ta VREIZBITS
BX—F o ZAND 95%CT IZIFIFULE » T, BEER PK €7 L & T PK/PD
EFLOEFT AR STy N Fig. 2-5 KR 2-6 127 F, PTZ OBhEIZHNT
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Fig. 2-3 Schematic representation of the PK/PD model for PTZ used to
describe NRS pain scores and effects of PTZ

Abbreviations: (L, apparent clearance; 4, zero—order rate constant for
increases in pain scores (NRS) generation relative to basal values; &y,
first-order rate constant for decreases in pain scores (NRS) generation;
¢, apparent intercompartmental clearance; V,, apparent volume of
distribution in the central compartment; J,, apparent volume of

distribution in the peripheral compartment.
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Fig. 2-4 Visual predictive check for PK/PD model

X-axis and Y-axis represent the time postoperatively and observed and

predicted values, respectively.
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Fig. 2-5 Goodness—of fit plots of population PK model of pentazocine
CWRES: conditional weighted residuals.
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Fig. 2-6 Goodness—of—-fit plots of population PK/PD model of pentazocine
CWRES: conditional weighted residuals.
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Table 2-3 Parameter estimates of the PK/PD model
Original dataset Bootstrap result (n = 500)
Lower Upper
Parameter Lower Upper
Estimates S. E. (Estimate - (Estimate + Median
2.5% 97. 5%
1.96 XS.E.) 1.96 X S.E.)
Paing.se
(X10 Pain 0. 397 0. 0485 0. 30 0.49 0. 390 0.319 0.461
scale)
PTy (h) 17.1 0.204 16.7 17.5 17.1 17.0 17.9

Plhax 0. 567 0. 00266 0. 56 0.57 0. 55 0. 396 0. 70

¥ time 0.373 0.129 0.12 0.63 0. 38 0. 0044 1.84

ECs

144 16.5 111.7 176. 3 143 48. 4 1747
(ng/mL)

Frax 1 fixed - - - _ _ _
ko (/h) 2.82 0. 268 2.29 3.35 2.75 0.961 10. 70
@2 painbase 1.32 0. 0089 1. 30 1.34 1.3 1.02 1.69

 Zeso 4. 03 0. 0816 3. 87 4. 19 4.23 2.12 10.5
o 1.78 0. 0404 1.70 1. 86 1.78 1.67 1.89

Abbreviations: Pain,., baseline pain score; PTi,

effect; Pl maximum effect of time;

time to half-maximal

¥ 1ime»  Shape parameter for time effect;

ECy,, PTZ concentration associated with the half-maximal effect, £,,, maximum

. . . . . 2
effect of PTZ; k.., first—order rate constant for decrease in pain; o painpases

interindividual variability of Paim..; o%cs, interindividual variability

of ECsy; o,

intra—individual variability.
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FRARRERIT, &2 BEEHICK T 2382 1R & IR T £ 72 131R%
%O 1 DU EORROFIRE LIS 2 2 L THMET 2 DO TH D, HERDERIR
R BR D PK/PD AT IR DNMFAE LR WA DT T VR8T A — X — LRI

WICARETHY, FBEEIIRN—AT AV TETHDHEEZLNLTNS, L
L\Hm% 2B WA OFREFRE & & HITHIENZELT 572D, DR
RFFOHERS D BLIE 23] & e B 7avy, RIF9EClE, 2FEER %50k 9% PTZ @
RHEMPK EF /L L LT 2-KOR3-a L 8%— s A NEFAEZRE L, 3-2
N—= K A NET IR TOREERAEE ZEE LT T Lo, [EERRZAE)
RT A =R EPD L THE L7203, 7~bzb7y7&@F%Xmﬂyﬂ~b
A2 N OMERBIEENO FEEAS 0 IV T A —Z NGB0 HivTz, & TOEIKH
EEN N OB OMBEREZEEBE LIz 2-a /83— A hET UL, 3-a2 %
— "XV BRETIVEREZED OFV THH 272D PKET VT 2-a3 78— K A K
EFIEER LT, BHEM PK BT VDT — & YV — AL, fiih - #iifk o ik 3 o
TNERBLESERTH S, 2D OSCHRIFER MR B2 5728, PK /YT R
— X OHEENZSAEINE U D, & T, JirH L4552 T PTZ O PKIZZEDR RN H D &
E L. BEM PK =5V &21ERL L7=, PD &7 /L% Fossler HOMEIZEESN
TAMEIGREE 2 =R KRB & PTZ 12 & 2 80820 B 2 M 20 A AU T2 I I
ST V& VT PK/PD BT VA HEEE LT- 0, PTZ #%5- 60 4y LARRIZ BT 2 I H
T FE DOARIR EEIR I B W THEE RS EE O T 2788 72 3 PK/PD T /LD EG, 1 144
ng/mL T& ¥ PK/PD BT /L OEIRNROHEEMREITITHE L 2N EE X HND,
AT T LN RHEN] PK XT A — 2 [ ZREROFBNTH VD . KE 40-80 kg
D2 —arTERYETHDLEEZBND P £ Ritschel HIXAE
95.5 kg DAEF D PK XT A —F ZHH L TEY Y, KEFFEOREM PK /37 A
— X EFRILCThHoT,

RO RN NEE L 72 59550 L LT, AETREERE O BN AT
X9 BERBROEREZZOEFE Y TATU—L NIANET S Z LN REER - L
Wb, El-, BKOBE CIIMEERNBLEN G 7 78R e R 5T 5 Z L idHK
RN, AW TIE, BB 2 KRR IR A AT, Z & TPTZ %
F 5 L TW R WETEAVEL I BB O REIs R 25tk 42 2 &L Z FREIC LTz,
Z ORIGIREIERRIE., thoBERANISANARETH Y . AlEIEEIERE & FKAI
LR A DB CIMi T 2 2 E A FREE T AR THAMERE VLD L E
bbb,

PTZ IZ X 58I FILY T ROZHREFERICL DB RAy B Dy —
INEHETR Y T MR Z N L CRBT 2 Z ERHLMMCEINTEY ) @E i
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R & SR RIIIRR O TR H 5, ZOTDEHELEET VTR < M
BEROnTET v Az, LxL., PTZ D8R EIZIL ceiling effect N D Z
EMHBENTWNWADTZYD, ZOET NV EMOA A A NIZHEAT HLEITEEN
VETHD,

JET RS & k5 & L2 BRI W T, 4R, PEBIR ON CLler 23 PK /85 A —
HICHBEE RIETT 2 ERMLNTND P PTZ (TR E LR TR I HE
ENDD, KEDIEIFIE T CYP (R A OV L7 v VR A RO L v Rt s h
Do Flo, FFHEABETIIPIZOZ VT TV AMETT 52 ERHESILTWH
%50 e RO NI v BRI EERE T TV VT g v ONEIIE 8
ERZRTZENAMBLILTWAER, PTZ ORBFWITEFREERICIZTE A S EEL
RNEHEINTWD Y, PK BT UEREL, PK T T UEEICE S L BE L
DB PG PD B 7 WABEE 21T O BT A 52t L 72, PK JEZ8 &% PD /X
TA—HDOHERL L THRHEENDTZH ) ALB, MTAM\FMLCMr%
PD /RTG A =K DIHEEL L THRFLEN, WTHOHREELET L EFHEIZ
#7207, Pisanu HiE, AMEERICHT L4414 ROFS 30 4 ff(x“@)i
M FEZ RO I o T- 2 L HE L TWD %9 Fillingim B % PTZ O$EIR %)
FlIHEEZZRD RN 2L 2HRE LTS P, Abou HIZE/LEFRD
kinetics—PD BT L AAELET DERFENS, A, KEZZE LN ETLVEAR
BlCET 2 AT A EE R0 o 72 % ARBFZEIZE T PK/PD € 7 /L CRENT
L7-BEOREEOFKAIIRS . HEEL L CUIEAEREL KIT S o Tz
LOLEBEZOLND, FAEAA RZREEZHEITIEAZERTBD LY, BisT
%@@ﬁEﬁ4F@ﬁ%&%@Lfbé7“oLt#of\_@%ﬁéﬁbﬁ
NTETIVORGEEITOMERNSH D, Fiz, ERIIME UV X L2392 L0 a
SNTEY, WAL E A A RROAEFMEITME U XAk THI SN T
WD ZEBRHESN TS ™ ABIIR U X AZET /UZRY A
ZEMMETH D,

AHFIEIZIE, WL ODDOEBENRIBA NS 5, TT VOB FHEE 1T H— 5%

D FFHRAFFENZIE SN TND T2, A T AR OKRE D AR+ % [B1kES 5
ZEMTERPoT, T PTZ OERNRITIZT T ERDENEZENTED
NRS I IX B - JAE 2 i A DEHRE N H O | PTZ ORh R 28 KFEA 3 2 rTRENE
IEEETERY, 77 AR A T 2083w B 7 B s AT D72 o
770 JEIHDOFAMRE & LTl visual analog scale (VAS) 23AL &G ST
DM, A L ORI EE CIIEME CRAENRE W= ™ ARAFSETIE NRS
IR A DRI L7z, NRS (X VAS L TEEDFEAZTRTN ™, I BRDNED
HBNIRECH o7z, 8 I, EREFERONAL T ADOF RN S 572, Y
Bt CIXE NI BBE T R A 42 £ L, I aMRIc+ 2 8 Eo-d
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DFENEE L OVE W EOT= D DBENSER A K7 A FEORFELEL % 7ML <
Wb, D728, BiROEAN NS, T AL LCHHlT— % OfERICE END ]
REMEDN B D, BT, LGy OFHIRETH D, HARIZET HIGREHO-D 0
PTZ DR NG EIT 15 mg Th D, ZIUIKEICEFRRS 1 FoHREETHS
7o, EG\TITRENE ENDAHEMEN H D, F 2. 554072 NRS 11Ttk 48 I
FILAND S DONRZ W=, 48 BRI X PR EME T35, S BIT, PTZ #&
HRFERRGE L CH 2L UG LR WEE T, oA L OfFHE RAA v F
T A MEEEEN D, T 7 U — =V TR T — X RN BRI S
Nic, ZD72, Wi NRS = 7 OBEN DI, THKEICEELZ MIE Liza]
REMEDN B D,

43



5 HET /NME

JETH R O 2 W UNCEER B ok, AERE BT U T LY
— /)L KT —% % H\T PK/PD BT NVEMET HIVNERND H, AW CIIIKE
40-120 kg, NRS 5-6 DHBE 2T 5 PTZ O PK/PD BT /L5 L, FIRICKT
% PTZ ORI FHERE O TR 4 FIREIZ L7z,
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W3 BN/ KN BT T L DR L B R O EAL
BO1E P

IR FT o F T & N TREBERE BT M OV T B A 18 B | 3482 6D T ol
BT OFRNMFRDO—2>TH Y JERIBEIINRS 5.6 & G SN TH5H "™,
JEAHIOE R = > b e — L OFRIDKEEE 2 585 LT, ik ORI IREH
RICEDHEROMATER, Si ik, ATRBEMRERITIR VT, ik 1
HE?D 5 HHE CTORHERR & SAITRIR SRS E L2 2 liE LT
W RGBT DRRHEEEICRT D LY A N OIS 5 AR
EZZHITHOWT] OFT, UTALT— )L RF—ZOFTEHR L LT, 1BEHED
HERHIZ K 2 BME OO 2258 E KON, A 20K OB O R ) 72 il B % 2 551
TV 9, RETIE, BN 5 8BF ONMTRENR & BIER Z i/ MRIZH 2
HZEHAMIC, B1ELOE 2FEITBWTHEE L PK/PDET /L2 HWT,
ERGEAZEE LV I a2 b—a v aFET D2 & T, mAKLOVNEOHER
PR 2 MR8 U, WU 22 8 BMIR 2 Mat L7z,
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%28 Ak

PK/PD &7 /WVHEEE T15 & AT REE R SERE & OME AR ZE 8 D 43 Bz -V T
BTN Y ab—a AT KO RERFE 1000 NDOSAERE S E T,
Gerbershagen B DIEICHK DX, 1 FEAEDEEMN Pain.. NRS 5 (260/520
N). Painy,. NRS 6 (158/520 N) (2SN TWe/o®d, Pain.. NRS 5 KT
Paim,. NRS 6 ICBITHERIEL T I 2L —ar Lz, RADYI 2L —
3 VAFIXRE 40, 80, 120 kg, &5 EIX PTZ 15 mg/[e] & L7=, Kapstad HiE
M BERE & 72 13 BAEE B O LR EEORAD T v hARA U b
BEALHRELTCNDZEND ™, BIFRERa Y ha— LDz /RT A
— X% NRS < 3.5 & L7c, HiEl#& 5T, iz AEEE 1000 AH NRS < 3.5
BEERL LT2EIS B Uz B 5 O BA 13 1514 48 S 0 80% & 72 % 38. 4
BREILL EIZPESTNRS < 3.5 Cay ha— L En-E8E528H L. 7770
YER%IZIE R version 4.1.2 (the R foundation for statistical Computing)
ZEER L7z, /NEOBEFROHERIL, 5 1 IR LI/NEO PKE7 1T, 5
QETHSE L-PDEFAZHEEL, I alb—Tar iz MEDOTI 21—
¥a URRMIX Pain,.. NRS 6, {AHE 22 kg, #5-% 0.5 mg/kg, &5-MHMRE 2, 4. 6
B TR 5 L 72 NRS ORREFOHERR & Lz, 72 PTZ 027 U T T 2 AR DR
BEFNDI2D, 7 U T T AN 20, 40ME T L72BEICHOWTH FERRICHE
L7z,
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%3 AER

Pain.. NRS 5 OV 6, {KH 40, 80, 120 kg D% IAEREZEIZ PTZ 15 mg &
B 5 U ks B4 Fig. 3-1. 3-227~7, Paim,.. NRS5, {KH 40, 80, 120 kg
DENBEHIZ PTZ 15 mg ZHEEE L7-fE R, &5 1 BRI NRS < 3.5
o EIBIXFENFN 3.4, 67.5, 63.3%Tdh o7, —J7. Pain.. NRS 6 T
IZZFNZH 65.7, 57.4, 53.8%CTdh>72, Pain. NRS 5 K N6, {KHE 80 kg D
RAREEE 2 PTZ % 5-5 156 mg/[Bla2 & 5-RIfE 4. 8. 12 K TG L7 82 Rk
HBEVI a2l —v g LickER% Fig. 3-3, 3-4 1239, F7z Table 3-11(Z
Paim... NRS 5 KN 6 OKHE 80 kg DBEFIZ PTZ 15 mg A 5-flfm 4, 8, 12
MCcHehE L. 7% 48 BRI D 80% & 72 % 38. 4 FFREILL FIci7= > TNRS < 3.5 1(Z
ay hu— L ENTEEEYI2L—ar LEERETRT, KHE 80 kg DK
BT PTZ 156 mg/[Bl & G-ffkE 4 Kef TR G- L7125 &1, Pain.. NRS 5 T
1L 61.8, 55.1, 51.4%& 2> hu—/LRAFTH>T=h, Pain,... NRS 6 Tl 48.5,
40.0, 37.4%ThH VY > be— VIRt ThoT,

Pain,.. NRS 6, {REH 22 kg O/NENZIAREE T PTZ 0.5 mg/kg Z % G-I
2, 4, 6 CHRE LT-#RIRHEEE S I 2L —a U LIERERE Fig. 3-5
WZRT, INRIZBWTIE Paing.. NRS 6 [IZBWT, ZUT T ANEETHD
BE . AL RERICH S 1 BELLNICNRS < 3.5 & 7o/, #E[E 2. 4. 6
RE TR G- LT/ R W T o5 HIEICEBWTHNRS < 3.5 hr—/b
i,
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Table 3—-1 Number of patients with NRS of < 3.5 for > 38.4 h of the 48-h

postoperative period in 1000 virtual postoperative patients

Dosing interval

Body
4h 8h 12h
weight (kg)
Painpase: NRS 5 Painpase: NRS 6 Painpase: NRS 5 Painpase: NRS 6 Painpase: NRS 5 Painpase: NRS 6
40 655 536 574 435 538 395
80 618 485 551 400 514 374
120 584 459 532 388 500 364

Abbreviations: NRS, Numerical rating scale; Pain.,.., baseline pain score.
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Fig. 3-1 Simulation of the pain—time curves after single administration
Simulated pain—time curves after 15 mg single administration in the case
of 40 (A), 80 (B), 120 (C) kg body weight and no—administration (D),
respectively. Red line represents median value of 1000 simulations. Black
lines represent 10" and 90" percentiles, respectively. Paim,. was set as

5 value. Thin gray lines represent individual simulation curves.
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Fig. 3-2 Simulation of the pain—time curves after single administration
Simulated pain—time curves after 15 mg single administration in the case
of 40 (A), 80 (B), 120 (C) kg body weight and no—administration (D),
respectively. Red line represents median value of 1000 simulations. Black
lines represent 10" and 90" percentiles, respectively. Paim,. was set as

6 value. Thin gray lines represent individual simulation curves.
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Fig. 3-3 Simulation of the pain—time curves after multiple administrations
Simulated pain—time curves after 15 mgmultiple administrations in the case
of 4 h (A), 8 h B), and 12 h (C) every and no-administration (D),
respectively. Red line represents median value of 1000 simulations. Black
lines represent 10" and 90" percentiles, respectively. Thin gray lines
represent individual simulation curves. Body weight was set as 80 kg.

Pain,. was set as b value.
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Fig. 3-4 Simulation of the pain—time curves after multiple administrations
Simulated pain—time curves after 15 mg multiple administrations in the
case of 4 h (A), 8 h (B), and 12 h (C) every and no—administration (D),
respectively. Red line represents median value of 1000 simulations. Black
lines represent 10" and 90" percentiles, respectively. Thin gray lines
represent individual simulation curves. Body weight was set as 80 kg.

Pain,. was set as 6 value.
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Fig. 3-5 Simulation of the pain—time curves after multiple administrations
Simulated pain—time curves after 0.5 mg/kgmultiple administrations in the
case of 2h (A), 4 h (B), and 6 h (C) respectively. Black line represents
median value of normal clearance simulation. Red line represents median
value of 20% decreased clearance simulation. Blue line represents median
value of 40% decreased clearance simulation. Body weight was set as 22 kg.

Pain,. was set as 6 value.
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AR B

FWATBEFOEEOEITEL, IMEOEMEREN a2 he—rIivne A
B D IE R e OB IMEIRIC D723 D Z EMME SN TN D720, EREFHEFIT
WEIRZ A 7 TEIBAIO R ZFHE L, &GHREL R 201 H D,
JEIRE B I BV CIE, itk OFRFRIRGE & & HITREENELT 5720, FHD
ﬁﬁ%%%@ﬁ%%ﬁﬁ%&i&%&m JEMTHINC 3 T 5 B O E R & &l
YER Z B/ NRICHN 2. B 72002, #ESE L 7= PK/PD £5 V& W T, RS & 48
ELTHM%%Twuié/::v~ya/%%mb\%A&Umm@ﬁr%
R AR L, WY& 5HBEEZ R L,

VIalb—va URERESATIISRER T 5 LT AR CTHEE LT
BT IVESMNERREAM L7z 2 1 T v M2 B EhIE PTZ BRI B 514 30 4y
DINIZHBL LEEYD, 2-6 BEfEIFRGE T2 LB ST d 77, EARNB S 135y
I L DHERNFEN =D, PTZ RZEAFNT L 2 8m 2 Mt L7 BEsRic i v
TIE, AR HNRWERZFHFZ D £ TORMIL 6.3-12. 7 FFE L85 LT 5
9 PK/PD EFMIC LD PTZ B EDT I 2 L—3 3 v OfER, BEE#Z)
HHIND T HAL, K 1R TER DR KR E 2D . £ D% 4 IR THDH
WML, BRSO R L FEETH-7-, Farrar Hix. NRS @ 2 S FE721% 30%D IR
DINEERRNCEE A AR T EME LT D 0 ABFZECHESE LT PK/PD
T VIZNRS 2 JE 7213 30% DD 258 BRIRAVICEE 224K L T\ 5, Abou
SIXPKT —Z DG OINRWVENLE RHET —F EVASORX—RA T A4 & HWT,
BIAVELFAR B I 3681T 2 TV & R ORI BLIN Gl 20 3 0 R R 2 W82
EFILTEET A Kinetic-PDEF /L EREE L TV 5P AKIFSEDEF L % Abou
5 OHE L RIERIZ, PTZ H 5RO L TS HBEEZ R L TV
5o THHDFERNOARFETHERE LY 7V T —L K5 —% % f/= PK/PD
ETFNMCED VI ab—y g d RN ThEEEZ NS,

KIFFED PD DF — 4 V) — A3 132 kg F TRV AL T L TWA720, &
JFE R B Nk A AME R FTRE LRI L, 120kg ETOV I 2 b — 3 U &AT
S72, Paim.. NRS 5 OFE . PTZ 15 mg % 8-12 Rl & & 5795 &, (KE
40-80 kg DEEZE DHI 0% MEANRS < 3.5y ha—/LT& =, —F Painy,..
NRS 6 OE AR 40 kg D EE TIIE G 4 FE ORI G122 D NRS <
3.5y ha—/LTX 5, {AE 80-120 kg DHEHE TIX PTZ 15 mg HIMTO
Koy ha— /WIREETH 2 AlEEMED R S viz, ARFRTIL PTZ OB H-&iX
1E1m@&5&b %@%zg’muf&4ﬁ%ﬁmﬁm&5\aiﬁmi@

BEHEE LTS, HARREE 2B E O BRI & OB BT T T A R
74/%3W_kwfi«m%ﬁfkLfﬁZ%ﬁ%#é%@JEmmw\ﬁ
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R UT 3-4 B 2L BB S0 @SR S Tng 9, AP eIER L
TWRWA, KRET/VEZHWTPIZ 30 mg &5ICLDVIab—ra & FEli
LTCWB2, FEHLREOBIIIHIFRF CEX -T2, D7), {KHE 40-80 kg
THIHE D Pain,. NRS 5 OFE1E 812 Fef] = L 1B 528 L, (KEICH
MO O TMED Paim.. NRS 6 UL EOGEIIZHOFHER 2 Metd~& L& %
HiLhH, EHIZ 100 kg YL EDO NIFZBAERDHK) 2. 5% & T —Z DD Ipnizd, B
WREIC T AHEERE IOV TIEZET A LERH 5,

INEIZBWTIX, Paine. NRS 6 ICBWT, Z U T TV ANER THHIEE.
N & FIREIC G 1 EERLLNIC NRS < 3.5 & 720 ¥ 5[0 2. 4. 6 R °#¢
HLIERER W Tho&R5HEICB N THEZANRS < 3.5(a> be—L&n
Too 51 B CHE G MR 2 RefE] CIIPE ] 2~ LB R EME T LT\ 5,
BEERIRE A B TIE 2 U 7 5 o 2T K o TITMERINE 2~ U, BREafn B H K
Tl Thbb/hRIzENTIE, &5RREE 4-6 FFRILL BT 52 LT, B
HRNBIER oy b — A NG oN5 72 TRl BIERA & ERES 5 2 L 3T
RTHLZENHLNE ST,
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5 HET /INME

JEIN R I 1T 2 BB DI & BIWE & S/ MRIZINZ. 272012, LTz
PK/PDET V& HWT, WARGHEZEE L CPK/PDET MICE DY I 2 b—T 3
VEEMLZ, Y alb—va VORER, PTZE 5% O 82 R 2 T 5 2
RFEZ DWW CHfEIZ L. BWER 2 5/ RICH 2 2 b) e & MR 2R ET 5 2
EEAIREIC L, EINIICERIT H2PTZO@E EFERIC SRR b D EEZE 2 b5,
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el

F 1 BETINE~DOLEMEZRFTT 57202, PK/PD 7 /v % HWT PTZ
& D MERNHIC DOV TRRET L. A6 B 70 SRR G X il 2 51 &kl = Ui
BFEME T T2 2 L ZHLMNI LI 2 ETIHNEER =2 hr—1DOF
SR EE & e 2 AMGTREEIRIC X D8RR EEZER L CY TV Y— L R TF—X
ZALAIALTE PTZ D PK/PD BT VAL L, BRIRIZHIT 5 PTZ DSEIFEL RIS
DOFRZATREIC LTz, 8 3 BTl BEOINEER & BIER & 5/NRICEN 2 5
72O 1 B, 52 ECTRES L7 PK/PD BF L& W TR A M8 E L=
Ralb—rarEEmL, RAE/NRIZEBT 5 PTZ O 55HE O f#Eb 217 -
776

PLE &0 ARBFgEIE. RIVER Z B/ NRIZHN 2 2 88 89) 72 5 5-FIRR O T & K Y PTZ
B 5% O BR N B2 S 5 BRI OW T L, BB 5 PTZ
O EFERIZORBD LD EEZ HD,

~
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Takayuki Omori, Takahiko Aoyama, Aoi Miyamoto, Yoshiaki Matsumoto.

Pharmacokinetic/Pharmacodynamic Modeling and Simulation of the Analgesic Effects

of Pentazocine Using Perioperative Real-World Data.

Biological and Pharmaceutical Bulletin. 2022; 45 (12): 1754—-1763.
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