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KBRS © 0.10~0.15 mg/kg

HEFF © 0.02~0.03 mg/kg(10~25 45 fF)

Fifi#% 5 : 3 meg/kg/min (BRAGHF)
1-2 mecg/kg/min (%2 & W)
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Nimbex (Cisatracurium besylate) Injection
(Abbvie Inc.)
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Wik - &

RN 5 (bolus)

LUETRE £ 0.15-0.20 mg/kg (R A)
0.10-0.15mg/kg (2-12 FED/NR)
0.15mg/kg (1-23 » A)

HEFF : 0.03 mg/kg (% AN)

Fifi#% 5 (continuous infusion)

W 2-12 5 D /A

3 mcg/kg/min (BH 4R )

1-2 mcg/kg/min (ZZ & IFf)

5 PN4

1 %

Nimbex (. GlaxoSmithKline D FEiE CTdH 5,

e (de%4)

Nimbex Forte Smg/ml solution for
injection/infusion
Nimbex 2mg/ml solution for injection/infusion

(The Wellcome Foundation Limited)
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RN 5 (bolus)

KERFE © 0.15 mg/kg (BRA KOV

HEFF :© 0.03 mg/kg (BN, 2 B AR D /D)
0.02mg/kg (2-12 D /N

R EFE (infusion)
HEFF : 3 meg/kg/min (BHAAIF) . 1-2 meg/kg/min
(% TEWF)
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Nimbex 5mg Injektions-/Infusionsldosung
Nimbex 10mg Injektions-/Infusionsldsung
(GalxoSmithKline GmbH & Co0.KG)
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RN 5 (bolus)

KERFE 0 0.15 mg/kg (BRA KOV

HEFF : 0.03 mg/kg (BN, 2 B AR D /D)
0.02mg/kg (2-12 D /N

i EFE (infusion)
HEFF : 3 meg/kg/min (B4R IF) . 1-2 meg/kg/min
(‘% TEWF)

EFIRHEE TORAN~DfEH
3 mcg/kg/min THHAR L, 1 B HE IR
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Mot (E%4)

Nimbex 2mg/ml, solution injectable/pour
perfusion
Nimbex 5mg/ml, solution injectable/pour
perfusion

(Laboratoire GalxoSmithKline)
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0.02mg/kg (2-12 D /N

i EFE (infusion)
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Nimbex (cisatracurium besylate injection)

(Abbvie Corporation)
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LUETRE £ 0.15~0.20 mg/kg (FEA)
0.10-0.15mg/kg (2-12 5K D /)
0.15mg/kg (1-23 » H)

HEFFE : 0.03 mg/kg (X AN)

Fifi ¢ 5 (Continuous Infusion) : X A & OY
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3 mcg/kg/min (BH 4R RF)
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Nimbex Injection

(Aspen Australia Pty Ltd.)
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1-2 mcg/kg/min (ZZ & IFf)
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® Embase ® “DRUG search” HEREZ AW, LT OLMTHMRA2EHE LT (K

RFEMHA 201447 H 7 H), 28rec

FRERFE :  cisatracurium’

Quick limits: ~ humans’ AND ‘only in English’

Study type: ‘randomized controlled study’

Publication type: ‘article’

Subheading: ‘drug comparison’

Embase @ “DRUG search” B48EZ VN, LT OFMHETHRE L T L2 (&
SIEMA 201447 H 22 H),  18rec

i3855 cisatracurium’

Quick limits: ~ humans’ AND ‘only in English’

Publication type: ‘article’

Subheading: ‘pharmacology’ AND ‘pharmacokinetics’ AND ‘drug comparison’
Embase @ “DRUG search” #iEA H\ . A TFORMTHRELZFEB L= (R
SRIFEME A 0 2014 4F 10 A 21 AH),  Trec (FEARUHIFR7Z: L : 16rec)

i3855 7 cisatracurium’

Quick limits: ~ humans’ AND ‘only in English’

Publication type: ‘review’

Publication years: 2010 - 2014

EHEEE MW T FORMETRFEZER L7 (MBRERA 2014 4 8 7 25
H),

MRERFE :  cisatracurium’

M0 AT A 7 AT

ERROBMBIZEIVEF S3 La—RFRo@@mXAiZEd L., 20955 cisatracurium &
O AR shFEH (atracurium ZFR<) OFHMARD R H D VXL 2T OV Tk




RET S ATV D 30K 21 fR2 I Lo, 21 SCERO NERIE. JEAE 2 (b Ll el B X
I B RGBT AR D A SR ¢ 18 f:| Peer-reviewed journal DG X IL A &
TV RAEOHRE 4 ThoTe, B, AARICEIT DERRBREICE YT
HERIFEO N o T,

DL I HEAE 2 b e 3l T K B Bl IR D AR Uk & L THiH =
o2 IO W T E 2 /RT,

<YM BT D B IR AR R >
1) Neuromuscular blocking effects and train-of-four fade with cisatracurium:
comparison with other nondepolarising relaxants [Carroll 1998] ({&23£-1)

B R 2 FEBL 0 R A 8 A 08 T K 00 % 5o RR L2 1%, AR AR E O FRHE T d
% PEANE (TOF) 123 A KGO ENRBDO LD, TN E TOMET, £
75 % FE M. 4y R 4o A5 A S T 3 C T B S AT M O FREICHHE R A B L, — D
A TIX TOF W HBMBEMREBINALND Z & HLRBIR TS, AR
B%ClX. cisatracurium @ TOF J8{ = RMEZ Moo I < A S 70T 5 i il % 38
(atracurium. mivacurium, X7 0= A T =0 L) LHELEZ, ZDS5
& D f tR% 3K O 3l ASIF IR & 72 D & C O 3B K& OME H £ ot i i 12
DWW T HEeEk L 7=, Cisatracurium /% 2 B D FH & C# 5 L. TOF W= 2 =4
BMERTZD 5N DOV T H R LTz,
RRJROFE : Flin 18~65 1% T ASA /0% 1 XX 2 OFEFE 90 il &2 ARBRICH
AT, BHERERE E OIS RERR E N 5 D BE . B 2\ IR 3K L AR
HERT 22 ENRmoTVWHHEFEZHER L TV D EFIIEN LRI LT,
Tz H =) 1~5 pglkg KON B AR T 4 —/L 1.5~2.5 mg/kg THI%Z, RE-
LR (66%) RETAZHEG L, 7R 73— ZFRFHEALE,
T — X OHFEFHENTIZ X Kruskal-Wallis 182 & &% O Dunn # & & H VY, p<0.05 Z #t 3
FTHICARREE BRI LT,
RE B AR AT E B AAIC, TOF Hid T1 @NME T4 512 o THIER K
WEE L, A LR OREICER R < T1 23 25% D IF T
/N2 72> 72 (Table 2), T1 23 90% &% O8N 75% D K& C TOF kb (%) HRfE (2 BE
M CTHERZTIBD LN o7, T1 2 50% Kk 08 25%D K f7. Tl cisatracurium
0.05 mg/kg T TOF thNfef & 720 . W T L b cisatracurium 0.1 mg/kg & A & 72
a7 (T1 3 50%D K58 T 70% vs 77%., T1 2% 25%D EE 5T 56% vs. 69%.
p<0.01), 27 1 =1 AFED TOF id T1 A3 50% K% Y 25%D KL TZE L 73%
KN 63%THY ., WT b cisatracurium 0.1 mg/kg I[ZHE_NFEIZTIEVETH -
7= (p<0.05), L2>LAanbEICEMLULZEET, 27 ve=7 2.0 TOF iz
DO TOLEHNCESS LD THo7=, T4 LTI O FiEfE ol 2 g L 7=
EXICROONTZME— DA B R 21X, cisatracurium 0.05 mg/kg TIE D X
DREDoTZERTETTHD (p<0.05),

10




MR AR 5 ORIEH TIE, WTHhoOEATHLRL~Ld Tl THEBEH
%ﬁ%:m&nm@ﬁﬁ@k%@okm%wwﬁi%%ﬁ%@@ﬁ%f@%
IR EE IR o T,

5 oD ol 3E O A T &= 31T D E R BLRFA] Ot LB L cisatracurium
0.1 mg/kg (3.4 43) ML KX W B> 723, AERZED A L IVZ O atracurium (1.5
) Orszue=uk (1.04) EOBIZBWNTEIFTH-72 (p<0.01),
HEMA K bEN>T=DIn /o= A ThH-o 7T, Eﬁfﬁﬁﬂﬁ@iﬁfﬁ@ﬁmﬂﬁﬁﬁ
(T1 28 25%\Z 01183 25 £ TORFHE) B cisatracurium 0.1 mg/kg (41 57)
M O atracurium 0.5 mg/kg (43 43) X7 uv=U L. (314%) kU rsa=7 A
(33 47) ICHARRREDN oD, TOEITAHETIE R o7 (Table 4),
Mivacurium O {EH e I T R 72 oz o TR b E 2 o 72 (p<0.01),
TOF £t 0.8 B RFEIT W o 3K HI & Bl Tz, Cisatracurium 0.05 mg/kg O 5
RIEEWT T BRI 1 4.8 47, T1 @ 25%F TORIERE[ X 21 43, TOF L 0.8 [F118
REfMIZ 43 o CTh o 7=,

Table 2 TOF ratios (%) during onset of neuromuscular block at different heights of T|; AUC: area under the curve; median (range).

n T, 90% T, 75% T, 50% T, 25% AUC-T4/AUC-T, ratio
Cisatracurium 0.05 mg.kg ~ 14 87 (81-93) 80 (73-85) 70 (56-84)* 56 (37-67)* 83 (79-90)1
Cisatracurium 0.1 mg kg ' 14 87 (82-92) 84 (76-89) 77 (67-81) 69 (55-76) 89 (85-93)
Atracurium 0.5mg.kg ' 15 87 (80-100) * 81 (71-90) © 74 (62-79) 1 63 (50-73) 89 (82-90)
Mivacurium 0.15 mg.kg ' 15 88 (79-93) 82 (75-85) 9 74 (69-77) 1 64 (56-69) 89 (83-91)
Vecuronium 0.08mg.kg 13 90 (77-97) ® 82 (77-90) 74 (66-79) ¢ 85 (62-74) 90 (84-91)
Rocuronium 0.6mgkg ' 15 82 (76-89) ® 76 (73-79) ° 73 (B4-74) % 63 (36-68)h* 91 (86-94)

n=10;"n=5%n=80=11"n=2"n=129n=9,"n=16; ' n = 13;! n = 14 (in other patients the height of T, did not correspond to
any of the end-points at which the TOF was recorded); * p<0.05 vs. cisatracurium 0.1mg.kg ~'; T p<0.05 compared to other relaxants.

Table 3. TOF ratios during recovery from neuromuscular block; median (range).

n T, 25% T, 50% T, 75% T, 90%

Cisatracurium 0,05 mg.kg ™' 14 0 (0-28)° 27 (0-50) 46 (15-66) 67 (29-85)
Cisatracurium 0.1mg kg™ 14 0 (0-20) 24 (0-43) 40 (27-66) 51 (42-65)
Atracurium 0.5 mg kg™ 14 0(0-17) 21 (0-38) 38 (25-60) 51 (38-80)
Mivacurium 0.15mg.kg~" 15 0(0-23) 33 (22-45) 50 (41-75) 66 (48-90)
Vecuronium 0.08 mg.kg 13 0 (0-21) 20 (0-29) 41 (28-54) 56 (44-73)
Rocurcnium 0.6mg.kg ' 15 0 (0-22)° 25 (0-42) 45 (14-64) 58 (22-86)

*n=13; "n=14; * p<0.05 vs. vecuronium and atracurium.

Table 4. Onset and recovery (in min) of neuromuscular block; median (range)

Time to Time to Time to
maximum recovery of recovery of
n block T, to 25% TOF ratio of 0.8

Cisatracurium 0.1mg.kg™" 14 3.4 (2.1-5.6)* 41 (20.6-50.0) 65 (39.6-77.7)
Atracurium 0.5mg.kg ™’ 15 1.5(1.2-23) 3(37.0-53.7)° 69 (58.0-79.4)
Mivacurium 0.15mg.kg ' 15 2.1(1.2-2.6) 5 (10.8-19.8)T 25 (18.0-29.7)1
Vecuronium 0,08 mg.kg ™" 13 2.0 (1.5-2.7) 31 (23.0-46.4) 60 (45.4-116.9)
Rocuronium 0.6 mg.kg~' 15 1.0 (0.7-1.3)*+ 33 (18.1-51.3) 50 (28.4-76.1)°

*p<0.01 vs. atracurium and rocuronium; ** p<0.01 vs. mivacurium and vecuronium; T p<0.01 vs. all other groups; *n=13, n=14.
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T HiREEENMAETERS Lz L &, cisatracurium O E MR BLIX
atracurium, N7 B =T AR PR m =7 AL LEBWR, 0 OEHF LD
H CARRER COEMFHIMICA EZIT o 7o, B A TIEL, mivacurium (%
b EEAR OIER SERHMEIE TCHY, e =y ARKLEIETSH
%o ARFRER T L 7ok~ 72 stz K b | % & TiX TOF B IZH T 072
7= L2272\, Cisatracurium % 5-%% @ TOF B I HEMHEMTH Y KHEIZE
WENDRKE o T,

2 ) Reversal of rocuronium-induced neuromuscular block with sugammadex is faster
than reversal of cisatracurium-induced block with neostigmine. [Flockton 2008]  ({&

%-2)

HRY : KRBT, v 7 v =0 AFRBEMRHER OB T2 A T~T 7 A
DENER NE2ME, FAARAF I LHBLCIHMET I 2 ML L
7=,
ﬂ%&vﬁzﬁ c ARREBR T, BN 8 o B TTHEM L7 Sk dhE . EIEA(L, L4
PEREE B R, WATREM EL, B la AR CTh o 72, B Six, 18 Ll L,
ASA Z3¥E 1~ T, fh#g %z B9 25 G BEE FPEML TOAE T &2 =10 5 &
FEThHhoTm, PREMELILV AT ACEVEBEFLEZHRBREONTN (B 0=
T LS AR T 7 AREN T cisatracurium,/ R A AT 7 I UHE) ICEAESAIZED
70, BMBME, 7eRT7r— b LIT =)L T =V T
sufentanil D W T IO FHEIZ X VEA L MEFMEEE L TIT7Te R 7 4+ — %
FifiiE A L, S OIS EITN U TR 2 & 3EA L,
MO XEIMEEHIZ, ANV ~T 7 AT A AT 7 I o HE5BLE) S TOF
09 ETORBERE E Lz, AA~T 7 AFEIZRY | HEEOR 7 =17 A
DI ENT-BELFEEREICNZ 1 EU Lo REZ &S S-BETE
PETAMIE B O PRER M 728 Lhi 24T - 72,
BRMEDOMNTEMNIT, BMIEAET T ENTAI T 7 ANEIRA AT ITI V%
BhH I, X—=2T A4 CLUBEOANMERNZ 1 [FILL R U 72 B 210 6 Rk
% Intention-to-Treat (ITT) #£[M & Lz, AH~TFT 7 AXIIX A AF 7 I U &E
BR4G7/> 5 TOF kb 0.7, 0.8 T 0.9 £ CTOREEREM 1L, B 5HE M OV Jiti fiti 5% % 2
K &T DT NDIEHHIHTIC LD T LT,
RO ERIL, BEABMTENTAT T 7 AXFIAFAFII V%
1 BILL B 5 S -85 26 7 5K 5 All-Subject-Treated (AST) £ & L7,
R G 4 pl2E8IEAEILLE (B0 - AH~T 7 AFE n=40,
cisatracurium-R 4 A F 7 I U EE n=44), &5 I 7 BESH DA MO SN &
1 EIBLESERE L, ITTEMAICANGNT: (RAT~T 7 AR n=34, X4 AF T3
VB n=39),
PR 5205 TOF [ 0.9 I35 £ CORIZ, 7 n =0 A H5HZIZA
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H~T 7 A% LIEHAOIE 9 08, cisatracurium HGRICKR A AF 7 I V%
B LG E I~ RICHED o T2 CGRITFEIE [95%FE#XE] 1.9 [1.6~
2.27 4% vs9.0 [7.5~10.8] 4. p<0.0001) (Table2),

A2

AT 7 AL vmr e =0 AOEHZHEH L2846 @ TOF H 0.9 [FI1E K fH
X, XA AF 7 Ik 0 cisatracurium ODEA ZFET L= 8812~ 4.7 (25
notz, TOF 0.7 BL 08 ICEETHETORME, r/a=y L2 H~
T 7 ARET cisatracurium- R A4 A F 7 I UREICHA_NEFRIZEN -T2 (p<0.0001)

(Table 2),

Table 2 Time (min) from stan of administration of sugammadex or
neostigmine o recovery of the trmin-of-four (TOF) ratio o 0.7, 0.8, and 08
(ITT population). sp, standard deviation. *P-value for geometric mean only

Rocuromum-= Cisalracurium- P-value
sugammadex neostigmineg
(m=34) (m=30)
Recovery of TOF
ratio to 0.7
n 32 36
(Geomelric mean 1.4 L TH | <().M01*
Median (range) 1.2 (0.7=-29) 4.7 (24=-109
Recovery of TOF
ratio o 0.8
n 32 36
Geomelric mean 1.6 6.5 =001 *
Median (range) 1.5 (0. 7-34) 3.9 (3.2-15.6)
Recovery of TOF
rabio to (L9
n 32 34
Geomelric mean 1.9 Q.0 <{).(NN}1*
Median (range) 1.90.7-64) 1.3 (4.2-282)

AT ~=T 7 AT D ERBAMHT OFES . TOF k0.9 [FERFEIITFFE O =
s = hDHERGSNZEE (n=17) SEEEICNZ 1R EOMRE%
BTSN HEE (n=15) CTRBRETH 7= (LMFEHE 2.0 vs1.84),
AT ~T 7 AFED 34 5 22 B (65%) KORA AT 7 I HEO 39 il 27 f
(69%) ., MIEEICELANCEE L CRYEPR O -7z, MG E HREH
DOBENH I TS B OIEHZE ENTE  2F I O EFNIL 2o (F
3). R ATREGI D 5 B 36l (AH~T 7 AREL . FARTF 7 I U8 2 )& B
AR, FEENOIBET HRIICEE L TRYFHEN & -7 (Table 3),
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Table 3 Assessment of clinical signs of recovery (ITT population). *Data missing for two patients. '1f a patient was uncooperative, 5 s head lift and general
muscle weakness were not assessed

Alter extubation but before transfer to recovery room Before discharge [rom recovery room
Rocuronivm/sugammadex Cisatracurium/neostigmine Rocuronivm/sugammadex Cisatmacurinm/neostigmine
=3 n (%) n=3% n (%) (n=3)n (%) r=30*)n (%)

Level of consciousness

Awake and orientated 22 (64.7) 21 (69.2) 33(97.1) 33 (94.6)
Amusable with minimal 7 (20.6) T7.9 1(29) 2(54)
stimulation
Responsive only 1o tactile 5(147) 5 (12.8) 0 (0 0
stimulation
Cooperative
Yes 26 (76.3) 31 (79.5) 34 (1L 37 (1R
No 8235 8 (20.5) 00 00
Able to perform 5 s head 1ift'
Yes 25(96.2) 31 (100.0) 34 (10000 37010000
No 1(3.8) 0 0l [N{1)]
General muscle weakness'
No 23 (BR.5) 29 (93.5) 34 (100 37 (100.0)
Yes 3011.5) 2 (6.5) 0y 0o

Ak

I PR i K OV R D L 2 B G TRIT W28, HEPuE
Beh- 245, 5 3 KON 10 43t OYEESINE O SEBEICRY . 2 A AF 7 I O
IF 9 D@D 7o, BOHE I =>160 mmHg X 13<90 mmHg, &5 #] 1. )+> 95 mmHg
X 1¥<45 mmHg, 04A%0>120 bpm XiX<50 bpm WO LN BEHIT, AT ~T
JARET ORI, RAARAFITIVEET8BITHoTz, D5 LERKRMIZEK L A
RENTHERRZ L LTRESINHIT o T,

AT~ T 7 AFED 34 i 27 ] (79%) K ORAAF 7 I HED 39 il 28 4
(72%) THEFZPEBLLL, E2AFFL (WThhrOER THRBLE
>10%) (%, BRI X 2%, B, ZEEO V., R, RY N-TETF
NN ayI=Z—F (NAG) #I1, Rk, > AU 27 GH:Td -7 (Table
4),

Table 4 Most commonly reported AEs (i.e. = 10% in either reatment group) and/or considered drug relaed (AST group)

Adverse event, n (%) Rocuronivm/sugammadex (n=34) Cisatracurium/neostigmine (n=39)
All Drug-related All Drug-related

Procedural pain 16 (47.1) 0 16 (41.00 0
Nausea 7 (2060 1(29) 1 (25.6) 1(2.6)
B-N-acetyl-D-glucosaminidase increased 7 (20.6) 2(59) 1(26) 0
Dizziness 6(17.6) ] 4(10.3) 0

Chills 5(14.7) 1(29) 0 i}
Headuche 2(39) 0 6 (15.4) o
Tremor 2(59 1(2.9) 1(26) 0
Insomnia 1(29) 0 5{12.8) 0
Altered facial sensation 1(29) 1(29) [} 0
Vomiling 0 ] 4(10.3) ]

HEREGICLDRBRP LGNNI 2o T2, EERAERFR LT OREIT 20
> 72,

WINOERERETHIEFRIK - OB E M 2 65 E T & 72 W LK 5 09 A A 1 i
WAEALFREMORFE T/ ZeMICBE UM CHIRMICEE 2 Z1T 2o
7=

PR W 2+ ICHE LT E e o 72 SUTEW DT LBl 2o 72,
AIT=T 7 A ERNREIARMEEEY (v 7 a=0 L04) OMEAER %R
TR BE I A DN o T,
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3 ) Recovery from Neuromuscular Blockade After Either Bolus and Prolonged
Infusions of Cisatracurium or Rocuronium Using Either Isoflurane or Propofol-Based
Anesthetics. [Jellish 2000] ({&3-3)

BH) : o7 o =17 A5 K cisatracurium O [ 512 DWW TIIE AW ERER 23T
NTEY, BITHEOIZEAEN, 2D OfMERITRFEAL THERL
RWNEFETROIT TWD N, IR TOMBEFRICEIICOIEV FiEALIZEEZOD
WA O B R E 2 e L e ilBid ey, £ 2T, e R 7+ — XA Y 7 v
Z 2 KD TIVA F T cisatracurium X O 7 =7 Ax AR —T7 AEE5 T EM
FREA LT E 2 ORERMEZHRHT O LI L, S6I2F, 5 ML R
DIV FIEA L & S ICHERBNREICIERE T 2089, £77aR>7
F— VO FHEFEIC X0 WA BREERE & [RRR B (AR R B S RS 5 A 8D
ARRSY =0 MO

KREOFEE 5 K LL B0 2 AN B BIR 251 5 ASA 3 A1 ~1V O B
60 5] 2 AR KL A2 ATz, BEZ 4 BEICIEA/ESIZEI 0 1T, B 1 BELOE 2
HORFIXITFT AN ¥ — )5 mgkg HEK N7 = > % =) 2 mg/kg §riE TR
A LT, MERFRIEIZ IR RIRE 04~0.8%DA Y 7LV T7 LV RN T = v
H =)L 2~4 ug/kg/Mi DFRGEEANEZ W=, FE3IFHELOFE 4 HOBRFIZIT T o R
74—V 2 mg/kg FIEM DT = X =) 2 mg/kg §iE CHRRERE B L, HERFRR
BT 7 v AR 7 4+ —/b 100~200 p/kg/min LT = > ¥ =)L 2~4pg/kg/RF D Ff
BEEANZ W2, 88 1 BE L OV 3 BEIZ 1T cisatracurium 0.2 mg/kg & R — T A FriE
L., B2HLARFEA4RICETr 7820406 mgkg R — T A§ELE, AF
FTHET D 90 ZrEi. BREEDZE LIIREB TR DOIGHERX—Z T A D 5% F
TEIE LR T, FEAZ IR U TR AER S B AREIE S H 72,

TOF O & A O WHE (T1) ¥ L O TOF [0l 15 B o B [ 7 o B 5
Kolmogorov-Smirnov @ 2 BEAKE % Ao, [ — BRI T TOR—F AR5
EFRHIEANDORICBIT 2EERRI L N TI BRX—RA T A4 D 25%15 75%F T
B9 2 OICES 2 & &% L2 EE L (RD OIS [FMBEZ HVWe,
i R VR Rt R ] O BER 221300 B0 AT THRR T L 72, LRI O FR E i p<0.05 & 72
STEGEICAEEZH Y R LT,

R ThEh 1540 4 BERIT. ANOSEEHT — X 02T enoTz, Fif
EARFEIE 390~645 53 CTdH - 7=,

RN—T ABG % OBERERFHFRIZ, WThomMBHETbrZ o=y AL
B (FaR 7 3 —:434+149%5 .14 Y 70T 2 :40.9115.9 43) A cisatracurium
BhHRE (FaR7+—b 6935152 45, AV 7T 7631163 57) Ttk
_E o T2 (p<0.05), T1 B 5%DORFSERXR—AT7 A4 LTHELE 2O
AAEEE D T1 MIEEE 2, HEEN (R—F 2 E5 K OEREA) 12 2 ok
Wit cteig U7z (Figure 1),
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Figure 1. T, percent recovery Hmes compared among the four
groups after bolus and infusion dosing of muscle relaxant. Iso/
Cis = patients receiving isoflurane and dsatracurium, Prop/Cis =
patients receiving total IV anesthesia (TIVA) with propofol and
cisatracurium, Iso/Roc = patents receiving isoflurane and rocuro-
nium, Prop/Boc = patients receiving TIVA with propofol and
rocuronium. *P < 0.05 compared with Iso/Cis.
B a0 NMIRRRE DR BT L A ET Do Tehy R — BRIFE TRk
e, FRIEATEHR—T AFREIZH AT BHERESER L. (F2), FUT
<VORBMEIZBIfR 2 <0 WO T FFIEAK O RI R — T A
HG#IZHA_ED o7 (Table2), m 27 v =17 A TIL, cisatracurium (Tt~ Fife
HFHRDRIZERENRENWEL S Th-oT,

Cisatracurium ¢t 1A% @ TOF ELEIE X, W T LD REE TH R — T 2% 5
‘ERERTH-7Z (Table 2), THIZKLEZ B=7 LATIE, WITORREE
THRIEAZORIERM N A — T AR GRICH_GRICEN > 7- (Table 2),

Table 2. Median Times to Twitch (T} and TOF Recovery to Baseline Levels After Bolus or Infusion Dosing

I50/CIS PROP/CIS 150/ROC PROF/ROC
B 1 B I B 1 B I
T, 25% 12.3 228 Q.0 13.0 11.0 15.8 13.0 17.3

(3.0-16.00  (16.8-42.5) (6.8-15.9) (10.0-23.1) (45-23.5) (5.5-33.9) (8.5-28.00 (6.0-30.5)

Ty 75% 304 4047 240 320"t 2B.8 38.1° 260 385
(15.0-50.00 (33.8-75.00 (14.9-32.0) (21.0-429) (101-540) (22.0-73.0) (17.2-45.00 (21.8-58.9)

TOF ratio 75% 50.1 479 33.5 37.8 314 47.2° 248" 49,0¢
(31.4-59.5) (28.2-54.4) (24.0-54.00 (24.0-57.0) (215-51.00 (17.0-72.6) (1424500 (22.0-74.2)

Recovery index 164 20.5 140 19.3* 17.0 238 17.0 23.5*
) (8.0-38.4) (122-32.5) (7.7-164)  (11.0-23.0) (109-39.0) (127-62.00 (p.8-38.8) (13.7-38.8)

All values are expressed as madian (range). T; 5% time point was considered as zero for recovery time comparisons between bolus and infusion dosing, TOF =

train-od-four, 150/ CIS = patients raceiving isoflurane and cisatracurium, PROP/CIS = patients recaiving total TV anesthesia with propofol and cisatracurium,
BO/ROC = patients receiving isoflurans and mcuronium, PROP/ROC = patients receiving total TV anesthesia with propofol and rocuronium, B = baolus, T =
infusion.

* P < 006 infusion versus bolus recovery same time point.

1P < (05 compared with 150/C1S.

1P < 005 compared with PROP/CIS,

) 1 RERE LARE O 3 AR EE 1, cisatracurium $#¢ 5-4] TREFFAJIZIR T L,
BRIZA Y 70T VB CTIR T LT\ (3R 3), v v=7 AOFHHENHE
X, A Y TN T UG TIERBRIHAZB LT EDEETHY ., T u R T+
—/WIZ &% TIVA # Tl T L7z (Table 3),
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Table 3. Mean Infusion Rates Compared Among Groups Over Time

150/CIS 150/ROC PROP/CIS PROP/ROC

After 15 min 3920 7130 3844 87220

After 60 min 13 D9 £9+36 29+38 87 x44

After 120 min 10 =0.1 70*+39 2635 7030

Average infusicn rate 1813 6716 3110 7920

All rates are pg - kg~ - min aﬂdl;jp esonted as mean = sn

The first six 10-min periods were used for infusion adjustments and were not included in the data analysis. Ave erage L’T{'LLI]I'I rate was calculated by adding
the hourly rate after 160 min and dividing by the remaining mumber of hours the infusion was ma lI'lL]I]'IE‘d IS0/CIS = patients receiving soflurane and
cisatracurium, PROP; -_|=. patients receiving o “total IV anesthesia with propofol and csatracurium, S0 /ROC = patients recaiving isoflurane and rocuronium,
PROF/ROC = patients receiving total IV anesthesia with propofol and rocuronium

F L s =1 AL cisatracurium (ZV A G £ BE O # R E T THE
T HOIZEU e fAEE TH Y . FiEAZ O T1 B8R I REME T2 %
KIEFSBWE DD, WO FiffEdE T b RfeiE AR IZHEBIEHA R O 61
oo BZ B =0 AORITFHRIEADPRG S IZONMERIND Z LR, A—7
A2 AR TOF BIERMPSIER T 5 2 &b b 6N holc, n 7 n =1
Ak cisatracurium OWT LTS FFEFEARZ IR — 7 A G I~ RI AT
£ L7223, cisatracurium T 2047, RZ7 B =0 AT24 3L PREIL, EFf
Ml A F 8 A 5t 6% 3K @ pipecuronium, /X2 2 B =17 & metocurine @ 25~40 4y &
WY RIZHARD EELITRY, 7 =0 ATIER— T A KL% OEKIEH
Frfoe Rp [ 28 FLBRBO B s > 7o b D O | FRfEiE NI v 7 1 =7 L [E]15 RFf#] 12 52 288
MIF L, —HOEHE TIEL TOF O T5%[EE K23 70 73 LL B2 272 ERE 7
HENRO LN, LTEN-s T, 2T o s RRFHFRIEAT L EBE
OFIIE, MHFRAER O EZBT 5702l V2 X T 7 —ERKEITR D
FbWnan EBbnsd, FRIEAZO RIICZ O 2 FEOF R CTH DL/ HiE
TR IICEE T 2w E Bbnd b O D, cisatracurium (ZE W EHEA L
THHEIEIZIFEAEZER W En, ERMICORZ S Tk
cisatracurium 7355 — RO FHhAEIE & W2 57006 L,

4 ) Effects of Pretreatment with Cisatracurium, Rocuronium, and d-Tubocurarine on
Succinylcholine-Induced Fasciculations and Myalgia: A Comparison with Placebo.
[Joshi 1999] ({/=3-4)

BR) A RFRZ2 T EL TWARBELZRGIC, V7 =12l R R
PEAEHE O FB5IZ 31T 5 cisatracurium 0.01 mg/kg DA zhtkE% d-V R 27 Z U 2 0.05
mg/kg k¥ 7 v =1 A 0.06 mgkg & i+ 257 7RI ERZ TV AL
7o

PIE Y AR ﬂélr“ﬁ FRMWTRTIRTES) FH (ASA Physical Status) T2 7 A 1
KO 72 NMICHEESh, B HRBEZLE LTSRN FIRNTFESLTVDS
1@5@7‘@%;{%»@%% 80 fil & AFABRIZ AL A AT,

MREE T 4 ODOBRGHEO T 1 BEICEER IR AT 72, 51 B4
HA®EWR, B2 BT d-YARZ TV > 0.05 mgkg, %3 HIZiFerse=0 A
0.06 mg/kg, M OV 4 FEIZIX cisatracurium 0.01 mg/kg # TN ENHKE5325 2 &
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LTz, REBERELS D3 NHBIC, SX4 YT L5 2mg OFIRNERN (LT, T#

E) Ltk ., 72 Z =1 Ogkg OFEL N T B R T +—/L 2~2.5 mg/kg
DFEICL D 2 RBAEZEANL, Z0H%Y 7 =12l 1.5 mgkg ZEEL
oo W7 v=nal o OEENG 1 5%ICHESIR A A FE L CREFE S0
Ze b L7,

BREEZ, T ATV T 2 3% ~5%DMRMERIRE) XiZA Y 7107 (0.5%~
1.5% DMK RIEEE) & 60%HifR{kEFE (N20) /40%E+% (02) A OFH L THE
FrL72, MARRELE CH o2 MITEIRROLZEEZHFETER2VWEAICIE., 72
X =)L 25~50 Og DEFEZBMLTE, £/-, HEZIELT, rZ7 =7 A 5~
10 mg X IZ cisatracurium 2~4 mg O SR EE LT o 7o, ERIKAIZ 22 & ] S
NAHHAEIZRY , FAAF 7 I 25 mgHFEKOZ Y at e L— |k 0.5 mg §F
IR FRAFT DA W o [RIE & X - 7=,

AR (BEERT — & WRERFRE, FREEEMNE &R ) [T iathiEic T
fEHT L. post hoc tL#Z D 7= & @ Bonferroni {EIZ XD MIEHITo72, /3T A
NU w7325 — 2 1E A " Fefi € X% Kruskal-wallis # & (2 Tl Gl figEHT L 7=,
p % p<0.05 DA, AEEHV & HWr L7z,

R BEERKROHIET —ZICoWTIE, 4 5L BIZIFRETH -2,

77 & AR HE K O cisatracurium £ CTld, BHERMEREN -V R 7 7V VAN
Ju= g AREICHARTEBEEICEE L (p<0.05) (£ 2), L2rL, d-VAR7
ZUUHEr v =0 AL O CRUME SRS O BLRICEITE O bk
mole (ZLEIL, 21% vs 10%)

Table 2. Intensity of Fasciculations in the Four Treammem
Groups

Placebo dTubocurarine Rocuroninm Cisatracurium

{n = 20) {n = 19) {n = 20) n=17)
Nil 3{15) 15 (79)#% 15 (Q)* T (41}
Mild 12 (6d) 2011} 1 (5) b {20}
Moderme 4 (20) 1(5) 1 (5] 3 (18)
Severe l (B} 1(5) ) 2012}

Noter Values are numbers (percentages).

*h =2 0,05 versus placebo and cisatracurium groups.
Cisatracurium # T8 D AL 7 BRAE RIS OB T 7 7 B ARBEIC I~ &
B o7z (59% vs 85%) 23, Z DZETMEHENATITITE L o7z, HESK
ROV TR, BFRZE IR B> 72 (Table 3),
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Table 3. Inwubaiing Condidons in the Four Treaument Groups

Placebo dTobocurarine Rocuronivm Cisstracuriom
n = 20) (n =19 n= 20 n=17)

Excelleme 16 (80) 16 (84) 16 (75) 16 (94}
Cood 1 (20} 211} 1 (20) 1 (61
Poor 0 1 {5) l (5) 0 (o)
Inadequare 0 (0) 00 i 40) 0 (0

Mote: Values are numbers (percentages).

T, WEHAROREFEDL 4 B CRIEZE TH > 7= (Table 4),

Table 4. Intensity of Myalgia in the Postanesthesia Care Unit (PACU) and ai 24 Hours Posioperatively in the Four Treatment Groups

Macebo d-Tubocurarine Rocuronium Cisatracurium
(n= 20} (n=19) (n = 20) (n=17)
Myalgia in PACU
Nil 15 (75) 15 (79) 19 (95) 15 188)
Mild 1(20) 3 (16) 1 (") 2{12)
Modere 1 {5) 1(5) Q{0 LR
Severe 0 {0y (6 0 {0) 010)
Myalgia at 24 hours
Nil 14 {70} 15 (78} 16 (80) 15 188)
Mild 1(20) 2 (11) 2 {10) 1 (6)
Moderae 1 (5) 2 (11) 2(10) 1 (8]

Severe 1 {5) (o (1) 0 {0) 0 (0)

MNote: Values are numbers (percentages).

T AFORBERNSG, /7= Lk ONd-YARZZ U 03 EbIT, T
7 =y a ) CEERMEOBHE R MERENE 2 T 57 5 1 C cisatracurium X Y i T
Wb ZEMNIRE LT, Cisatracurium BE S 77 B ARBEICEE R D & BRHESRMEREAE
DOIRBBEE T o 7203, T OEITHRFFFIEBEICITZE LR -T2,

5) Neuromuscular interaction between cisatracurium and mivacurium, atracurium,

vecuronium or rocuronium administered in combination. [Kim 1998] ({23£-5)

HHY : AGER ClX, cisatracurium, mivacurium, atracurium, X7 2 =17 A KN
nr7u=y  AOHBEMISEREZEHE L, B MIBIT 5 cisatracurium & LD 4
DODWHBEEREZT A YARa 7 7 AMEFTICE Y BRET LT,

MEKROFE: ASA T XX THREIAEFIF 2% 1 2 19~58 il D HH
180 1] & 6 S\ ik BR & i L7, BREMIZ 7 = % =)V 4~5 nglkg, 70 R 7 4
—/L 2~2.5 mg/kg  NFEFE-T0% L B RIREG T A TEAL, #EFFRELE LT
X7 1R 7 3 —/L 8~10 mg/kg/bs DFEFfeiE AN BRE-T0% ML =R IRA T A |
FENIIIC 7 = % = /b 1~2ug/kg DI RIIA—F A5 2 H L7, 30 500 |k
IZOT D MRIRZEOLZE L&D G oNB T, BEF L IFOWT N
HEAEZIZHI T 70, &8 20 filé L, £ 4 cisatracurium, mivacurium,
atracurium, X7 7 =17 A  ©B 7 B =17 A cisatracurium + mivacurium ,

cisatracurium + atracurium. cisatracurium-+ X2 @ =17 A XX cisatracurium+ =2

run=ubzigG L, lx0fBFEORGIL AREITEEDISGERLE, Zh
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O OFEANTEREH SUIF HIAERIE CTh o oo, BEIEGIC X Y HERISH
A R DT, 25 3A D H &1 cisatracurium 30, 40 1% 50 pg/kg, mivacurium 30,
50 X 1% 70 ug/kg, atracurium 150, 200 X% 250 ug/kg, X7 1z =17 A 30, 40 X
1% 50 pg/kg, @7 =17 A 100, 200 X% 300 pgkg & L. FEED 20 B2 HEAE
ZICEIRLTHE TR L,
AN Z 6 B X T B OV T I —T1CkE L, S BB TREFE L, FH
BECIIABICIFA L7 2 KOFIRY = 2 — L2 Eh &~ T2 Fl &R,
7277 LIRIRFICIEA LT,
FERHREATICIL, BB ENGE AT L3 BHT. XPIE O 720 Student O t E ., 47K
ST EER LTz, FFit O WER U | i I EHME (95% 15 #H X)) T7s L. p<0.05
EREE BRI LT,
R BER CEE T RICEIT R D o To, BIAEIHNIZ S W TR L 72 ED50 fE
I%. cisatracurium 7% 40.9 pg/kg (95%(5 2 X i : 38.1~43.7) . mivacurium 7% 49.8
ng/kg (47.0~52.6). atracurium 7% 187.2 ug/kg (175.1~199.3), X7 @z =17 AR
36.6 ug/kg (34.7~38.5), B 7/ v =1 AN 136.4 ug/kg (129.2~143.6) TH Y .
ED9S fl1XF 241 57.6 ng/kg (53.5~61.7) . 91. 8 pg/kg (88.1~95.5) ,253.1 png/kg
(238.9~267.3). 52.9 pg/kg (49.1~56.7) S 1*288.7 ug/kg (276.2~301.2) T
& o 7z, Cisatracurium, mivacurium, atracurium, X7 B =7 AN Rr 7 =1
LOAEIE, TN L 54 (3.8~6.9), 42 (3.1~5.3), 5.1 (43~59), 4.7 (3.4
~6.1) KU3.0 (2.6~34) ThoT,
TAYARw T AMEN T, cisatracurium & mivacurium, X7 12 =17 AX|Inw Y
2= AEDOG TR ERIEEICE LEROMEAEERZ R LD,
cisatracurium & atracurium O ff FIFAHMBMH BAER 2~ LTz,
BRI Z IR E L 72 OF % 5-FF @ ED5O0 fE X, cisatracurium 23 12.7 pg/kg (11.8~
13.5). mivacurium 7% 15.4 pg/kg (14.6~16.3) TH » 7=, Him EOEIA EDSO
B %58 35 & cisatracurium 2% 20.5 pg/kg (19.1~21.8). mivacurium 7% 24.9
ngkg (23.5~26.3) Lo, TNHLDOREEMOEHXEIZE R > TEH T,
ZhF1 2 B9 5 Student D t BE DFERIZAE TH 7= (p<0.0001),
Cisatracurium & atracurium OAH A EAIZE L Tix., BB E LS
KF D ED50 23 cisatracurium (£ 19.6 pg/kg (18.3~21.0) . atracurium 2% 89.9 pg/kg
(84.0~95.7) Toh o7z, Hia LOIEIMNK) ED50 EZ G5 9% & | cisatracurium
2% 20.5 pg/kg (19.1~21.8). atracurium 7% 93.6 pg/kg (87.6~99.7) L72-7-,
INHORMEEMOEFEXEIIEZL > TEY 2 /1HICEIT % Student @ t i E
DfEFRITAE TR oT,
Cisatracurium & X7 v =0 AOMAFERICE L Tk, BBRAYICRE L2 OF
H.1F  ED50 fE 73 cisatracurium 1% 9.4 ng/kg(8.8~10.1) X7 7 =7 A7) 8.4 ug/kg
(8.0~8.9) THH7-, BHim LOFIP ED50fE % 754 35 & cisatracurium 2%
20.5 pg/kg (19.1~21.8). 7 B =7 L7 183 pgke (17.4~19.3) & 727,
INLORMEEMOEHEXEITER > TE57 ., 2 JICET 5 Student @ t
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BMEOERIIAR TH -T2 (p<0.0001),
Cisatracurium & 2 7 2 =70 ADOFHEERIZ OV T HREROFER TH - 72, AR
AIZ P E L 7= OF H % 5-5F o EDS0 fE 28 cisatracurium (X 9.0 ug/kg (8.4~9.6), &
7 v =17 AN 30.0pgkg (28.4~31.6) Th o7z, Him EOFHIA ED50 {E % 5t
H4 5 L. cisatracurium 728 20.5 pg/kg (19.1~21.8), B 7 12 =17 A} 68.2 ug/kg
(64.6~71.8) Loz, ZTHNLDRHEEHEDOFEHXHEIIE LR > TEL T, &)
SB35 Student D t EDFERIFAE TH -7 (p<0.0001),
IO OMAEAERD 7 Z 7 v a VN TH . cisatracurium & atracurium O ff
ZERWTHENRMBAEEH TH S Z & DR I 7z, Cisatracurium & X7 B2 =
VAXiFrza=0AEONFHOFHEFEEMIL, cisatracurium & mivacurium ff H
DOFFEEHALID KE o7 (p<0.05),
% & ® : cisatracurium & mivacurium, N7 B =0 AX|[Zu s v=7 AOMAALE
I CTH Y | cisatracurium & atracurium O BEAEHIZAEMB TH L Z &
DB NT 72 o7z, Cisatracurium X7 n =y A |Fursa=y AL DOfHO
FEAIEM X, cisatracurium & mivacurium FH OMHBIEH L KEx o7,

6 ) Transcranial Doppler Ultrasonography With Induction of Anesthesia and
Neuromuscular Blockade in Surgical Patients. [Kofke 2001]  ({&3-6)

BEY : BREEE AW TFMEEOMEGHEB I 2 2 3EA & L TiX
cis-atracurium X X 7 0 =7 AN H 5D, \_ﬁ/bif@ LA, ENDDOMKINE
IZXET HEHSC ICP 12k T 2 BB 2 ML RV, £ 2T, FREEBH 15 O
FERERY 7R R B AP iz 7 o =7 A KON cis-atracurium &5 L7- & & O
BT HERAZHLNCT2HET, ARBRAZ FE L7z, BEARMIZIE, 3EE
NELA D AE Tl & 52 1 5 3 T TCD I & 0 A5 H KA ED AR if 37t 33 £ (MCAFV)
ZHIE L,
Xt & N F 1 : West Virginia University Hospital O 7= TEHZE N LIS DA EL T
Waz= T H5HRF 39 flNoRBBMA~OREZ G, ﬁi’ﬁiﬁif???“ﬁ
cis-atracurium Bf, @7 0 =7 ARED 3 BEICE NI 13 Hil &2 BAESIE D £
7o XRBHITHFE 18~T75 . ASA B XN Th -7,
FARXHF =L F P T L4 mgkg MONT =X =)V 1 ugkg TRH % E
ALTHhb, 3FOMERIE, 3725 cisatracurium 0.15 mg/kg, 27 2 =17 A
1.0 mg/kg XITAHBHBEOWTNNZ, 10mL RA—F ZA§FE L, FAH
— N EZIT~ A7 THFHRK L LK KR CO2 IR £ (ETCO2) 4 30~40 mmHg
(ZHEFF L T2,
B 5% D MCFAV Zaffili L. & O i KA K& OV /ME & £ D iz 2>\ T
Sy HUIHT (ANOVA) Zfli o TREMZEDOFE L ME L7z, P fEAY 0.05 Kiii Td
NWIEHE L A2 LTz, PLICTHOWT S RIERIZAENT Lz, FHENRE & Y ETCO2
DEEFNRIT DN TIX L Z B ANOVA fifHT TREAf L 7=,
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R MM ChERCEICEEZIT RN o7, FFRKER CO2 1% 25~28+7~17
mmHg TH VY, B TEIX e oT2, BEOEMOEEREIMEIL 42~46 % T
HO ., BERZEIL Do T,

MR ET — 2 2K 1R T, X—RA T A ORERPEH M FEEE (MFV) 1% 48
~60 cm/sec T o 7=, RERIKE 5% OBER D /s MFV 1 32~39 cm/sec. B K
MFV (X 57~65cm/sec ThHo7o, T —F AL E Z A, MFV [ZREREHIC =
HLU,BLUTREKE TSI > THRAK MFV IZEIZE L TW iz, /N MFV i
B BB O bz, B CABEZE T 2o Tz, X—AT A4 D MFV [
T D TRLET =X OMITHERTH, BEICEZETRO N7,
ﬁ%@wmpli0%~0%\WkPIiow~Lm1ﬁyﬁg3#%1%?@%

mu&) [5“%@75)0 7':_0

Mean Flow Velocity (MFV)

[Tm

. .- oo

40 +
30 + -
{ £ = % v 8 & 3 588 8 § ¥ &
Time [sec)

Figure 1. Right middle cerebral arery mean flow velociy (MFV} afier thiopenl/ fenanyl followed by IV injection of saline(ns),

rocuronimm (roch, or csatacurium (o). No berweengroup differences were evident. Awake = an unanesthetred baseline.

TPL = valve ||:q||.|r: d immediately afier |_'rt1-::p-t neal injection, at ime of injection of study drag (=al, roc, or cis-)
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FLD  TFARVE—NROT =2 =V KDHRBEEARICE 7 n =0 WK

U\ cisatracurium % # 5 L T I & % ~D1EH %*ﬁﬁb?ﬁﬁ) B i s E A
IR N T,

7 ) A Two-Center Comparison of the Cardiovascular Effects of Cisatracurium
(NimbexTM) and Vecuronium in Patients with Coronary Artery Disease. [Konstadt
19951  (423€-7)

HR) : lFE- 7 2 X =) -2 Y T AL DB FICEEBIR SN A R ZA BRI %
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0 B BFE & XSRIZ ED9S @ 2 5 & D cisatracurium % 60 £ X% 30 B i T
EL7E EOMATHREIZKMITTHEZ MG T 5510 7y MRS & (ED95 @ 2
*%0) cisatracurium X |IX7 B = A% 5~10 P CRBEFHELZ & 2O MmITHE)

FAETHEE R T 0 BAELA b bkt BRI 0 2 #i TR s 2 il %
%ﬁﬂz L7,
KRG K7 OFE - VBRI =R 2 sk i1 D x4 B, afl, FRHE
RN A RABHEMN TESNTWHEE T, BE-T 2 X =V-I XV T A
WX DM EZ T2, Sy FaBROMREE T 10 il THERS, Znb
10 Blzzkd A #EE B HED 2 BEIZIERMAANTZ, A B (n =5 ) 121
cisatracurium 0.10 mg/kg (ED95 @ 2 f &) % 60 #7227 TifiE L. B (n=5
f5l) 1Zi%. cisatracurium 0.10 mg/kg % 30 b7 CT#EiE L7z, XA 2 v Mk %
Fhe U7z B, mEBRE B BE AR 2 S fE L & & OR2ME L i
LT Thole, —J)., EWIERALERIKFER iétlfa*ﬁnitﬁﬁk L. RN EE
6015J%0*(®C%$XiDE$@2E$ CHAEZICEROAM T, T2 6, CH (n=30
f5]) 121, cisatracurium 0.10 mg/kg%SNlO@“(“%ﬁ%‘L‘I_ L. D#E (n=230%1)
Iz, N‘& 7 =7, 0.10 mg/kg (ED95 @ 2 f%&) # R U< 5~10 B CRaEHE
L7z, BAEAALGBR 2 580 L7- HPOIL, cisatracurium O MATEIRE ~D A% X
=y AEREBETLZLETHoT, ABKAD BHOBERMFL C LD D
BEICEI O M D= &9 5 BliE HYHA ODFEREN 7 7 A 111 XX 11T 0 &
HTHoTe, TDOH%, HYHA OLHERED R 7 2 IV OFBE bl AN b iz,
FRFICBT HDMATERO SN OATZEN LT O NI T 570, MATENREN
TA—HIIR—AT A MEEHEE LT 20%L00 EOZEE) () R0 izl
Ba ABE~D BEIZOWTHER Lo, MATEIRE/ N A =X ITEFBHPHD b
HOFNEITOWTIL, Fisher DEZMERREIC THRAIFRAEEDAEZH S
MZ L7, £, CEELO D BENIC Téﬂﬁlﬁ@J EROG S . B RNERF R OAET
— X OYEJEIT DN T oI M N L B ik 4 FE i L THEH PR B2 R
E L7z, 512, Student D t EIWC T, CHEE DBMOEEZKRE Lz, 728,
WAt FAE BEMEIL p<0.05 L EFR LT,
FER - G EE 70 LI EBIAARRERZ5E T U, sUBREEA ST a5R 5 e 3 8 3
CERTL2EERAEFEERITRO NN o7, A vy FBRDO AFENTB
HlZoWnWTHE LN MITERE T — X IS &, MBS b KBNS M ONVEE
HREDBD B2 o T2 2 En D, DILE B ESE ~O cisatracurium #% 5 D%

BENESIT N, 2B, 1 HIEN— R T A R R ORERIER % 10 45 [
(ARMLE 2 2R LR LE L I oTe, ZOBEIXEOR, BT ORI 0 5 ERS
SH, KM EIX B Z S < cisatracurium O GIZEE T D5 O TEHRVWEZ XL
Nz, Zoficix, REBREHEFEE 10 oMIcmiTERERE 2k L THEZ L
FE LIBF TN\ o 7o, RRERO W 100 O IF RIS B G AL O 18U 2378 9
b BE bW o T,

AFE~D HEOWTNDOEBEIZB T, lBCERAIFER 10 5HIC 20% Lo
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MAPR TIXRB O LN ole, RXR—A T A M & g L 72 HR L T'MAP ® 20%
PLEoZEE (W) % CREICOWTIER 112, DEEICOW TR 2 IcEnZEh
R, ADEE, EHMEIRE. PCWP, CO, 1 [EFHE, SVR K OVfi i & #E
PUZOW T CHELODHETHEO LN —RAT A MEN D 20%LL o miTHE)
REEL DR BLREE 1 |Z”T, Fisher D EEMRREICIKE S &, MITEEE
ERBO LN EBEOEEGICAEEZITRD N> T,

CHEEODBIZOWTHE LN MATENET — & O Ll AR & OV B T O
RER2ITRT HHFNICHERMATEREZ(LOEFANENTEZEBO L,
if:i‘ézLz%bf:%ﬁaﬁ?%%ﬁm&)Eznto INHDOTF—EnG, CEHEOD
HTER—AT A VUBRICOT TS 203 FMICHEZ HR TN CO ©
WP REN, DT TIEH 2 PHMEFHICHEEZ SVR OB D N5,
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A 51W89 A Vecuronium
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Figure 1, A—C. The percentage change in mean arterial pressure . ()

(MAP) versus percentage change in heart rate (IIR) at 2 min (A), Figure 2, A-C. The percentage change in mean arterial pressure
5 min (B), and 10 min (C) after a bolus injection of cisatracurium (MAP) versus percentage change in heart rate (HR) at 2 min (A),
(51W89). Any points outside of the rectangle indicated by the dotted 5 min (B), and 10 min (C) after a bolus injection of vecuronium. Any
line represent patients who had =20% changes from the baseline points outside of the rectangle indicated by the dotted line represent
value. patients who had =20% changes from the baseline value.

L ARORBROBMIL, ERXRLMDERKELZAT 5 HEIC EDIS @ 2
2 & O cisatracurium Z %5 L7~ & X O MAITEIREO L EM 2 M T52 L TH-
7=,

AEIORBERL G, MATEEAZE L TWHEZIZ EDIS O 2 {FED
cisatracurium Z/SHFFEL TH., b A X I VilFREICER T 5 mATERE 2 L34
KROOLNRNWZ EDRBMEE o7, FrIZ, ZofEmiE. KRBRoREH O
WTFHIZEBNT S 20%LL ED MAP IR FAARBD GNRNo72Z EMBEDITH
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nos,

A Bl OFER CTld, cisatracurium FE NN 7 v =0 A8 (CEHELXODEE) &b,
FRBRIE AN O FR AT & B U TR 10 43I HR X ONCD O 03386 b 7z
B MAP IZDOWTITEERT & ik L CEBITRO b ole, R—AF A
BFD SVR 14 cisatracurium #E & X7 B =7 A CTHEHFHAEBEEDNRO LIz
. FRERT & PR U CERIEML 10 RIS A A7z SVR OBy T fE & b AR
ThoT,

PLEXY, ER2OMEREREZA T 5 EHIT cisatracurium Z 20HERHEL TH
AFNIMATEEOICLZETH D Z ENEFEI T,

8 ) Antagonism of profound cisatracurium and rocuronium block: the role of
objective assessment of neuromuscular function. [Kopman 2005] (423-8)

B : L2 ) =7 7 —BEITIL, T BBOEEIC TR b D,
RVCIEWr 24550 L LD &9 2 &, #HHEORRRBZFITHR VD TRERZR T T b
—MHNH LN, ZhiEsia ) AT T — B OTEMEE & RS IR o B 4R
HEDNRT U AREEZFEL TS, TOFAI T b 1L F TR AZBBT S L.
22720 FH.C TOF b 0.40 ([ZEETEX 508 LIV WA, Z 1L LI O #fk f7 [1]
EHRFRIBIZ 2D L3V, TOF BIE L 0.40~0.50 TlE. T G TfE
1) 720 DR ITAZHEMEN 22 < L BREME ENC 22 o TH ERIRIIC = 1 ALEE W
JRBPEIRBE DN Rt T2 Z L3 H 5, ARBRIZ, TOF 7 7 > b 1 OFF T CIS X%
ROC T#E% L7k MW ORI L7 & T, 2D X O REFRNAFBAT
LAEE ZHEET D B THEM LT,

S KEOHEE AR, AtiE IR o 5.0 @Y R SR A B =i 220 5 .
ASA 73 T L OV THEHiE 20~70 75k D AN B 40 il 2 fHL A N a7z, ok i 7% R
ZAHTHHNL L . RN EBIEED 20% N Th > 72, MBI T 0 R 7 4 —
L 1.5~2.5 m/kg FriEKL DT = > X =)L 2~4 ng/kg TEA L, N20/T A7)V
»CHERF L T BT DRI 2 Ml 2 8 5- L 7=,

PRI A% . AR R B BRI 5 DO R— R T A U EALIR A BT, I
2 b —/UE (Tc) XONTOF = (T4/T1) ZRDd7=, BIZEWET 20 721
b T TOF il & 5 % . &A1 TOF WiEm /= > b a—ViUfEs (T1/Te) & &
7 LI BRI E . KO TOF i A fiffe AU IZ R ek L7, 2 BEIC 20 il T >0 &
F WAL ZE AT TRET LT,

%1 EE (CIS BE. n=20) DOHEFIZIL CIS 0.10 mg/kg & 2R — 7 AFEL 1=,
I BN 28 e KIZ 2 LR CRE NS Lc, WIER— 7 A& 5%, K
SRR o T2 72 BT L IZ CIS FifeidkE A (1 pg/kg/min) % B4R L7z, 100%HE K7
DR T E RWEGEA I, & RIS O CRIEAZ B AR L7, £ D%IT,
70 O A8 U TR 95% D IUFEIS] 2 MEFF 95 L 9 A Z T L=, AR
FERFIE T T 90 w a2 Tz, ARFIFO 72O DOtlifR D LER R 2o

26




T biE, HAZPIEL, 2 908ICKAAATFZ 2005 mgkg 5 L-, £
D% 20 55BN TOF A v haE=X— L7, # 28 (ROCHE. n=20)
%, #ElIAR—F 2% 5% 0.60 mg/kg & L., FfiE AOWHEE % 5 ug/kg/min
ELEDIAME, FBIREERIERE LT,
Wi E EE T — 2 1E, mBICHIE L Tl EHIZOWTHEEL L, T —% OfiF
Frici3 s Bl 72 eV 2 V. p<0.05 ZHFHFEMIICAER & Al LTz, BB
fr R DM I I 2 FEAS Student D t #E & FH N BEEE A AT O BER] Hhig iz
LA ZF e x Wi,
FEE  ROC #E & CIS BECAEEFEO NOMH ORI EZIT R0 o7, WEEE D
TIER 2 b — /L DK 6% DK R CHTIIE A& G L, EAFFRFFEICHEM T
XMoo Tz, EHRERERBIIOVWTHOETHLZNZEN O EDIS HDOK 4 5T
H o,
PR 5% O E ORI TS, TOF Js e I ICBER] T2 R0 o 7o, WRE
akr % %P4 L7z TOF fEDF¥fE (£SD) 1. 5 5. 10 47, 15 53 &8 20
DOERFRTENZEN 0.31+0.12, 0.55£0.13, 0.71£0.13 % 0.81+0.12 TH
STy RAATFT T I UG 20 4 OFFST, 5615 TOF b 0.70 LA E % 2L T
X707z (Table 2), XA AF 7 2 & E4# 20 4y LLNIZ TOF = 0.90 DL
bARERTEZOX, 40 FlHF 11 FlIZ T E 720> 7= (Table 3),

Table 2 Tram-of-fouwr fade ratios & vanous time miferval after
neostigmine admmnistration

5 mm 10 mimn £5 mum 2{} tm
CIS 029 + 011 053 =+ k15 .71+ 0015 08y + 012
ROC 033+ 013 057+ 4.1 070+ (012 0T+ 012
Thres patients n the CIS group had TOF ratios <070 at 20 minues (066,
0.64, and 0.54).
Two patients in the ROC goup had TOF mtie <070 a0t 20 mimuotes (0,54
und 046}

Table 3 The number of individuals with TOF mbos =0.90
gt various time intervals after neostigmine antagonism of

residual hlock
€IS {n = 20) ROC {n = 20)
10 min 0 0
15 min | i
20 min B 3

FEPU% A % 725 05 C TOF H>0.39 K (8<0.70 DAL RO 7=, Z O#EPHO
TOF LT 6 ISR 2 ik EIE 2R L TW\WbH & A7 Sivbd, LA L TOF
BENOETZN040 22D E AT E A EDRREIIMEMICHEZBRET 2
ZEIETERVOT, ZOX ) RER TITEAHGR AN FEE STV, IFE
T — & THiPLEE G 10 515, 15 701 KT 20 531£ 12 TOF ey EEC o & Ic A
STEBEBEDOFEIEIX., ENEI 73%., 43%. 13% T > 7= (Table 4),
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Table 4 The mumber of individuals with TOF ratios between
0.39 and 0.70 at various time miervals after neostigmine
antagonism of residual block

TOF ratio =039 and =304 ot CIS {n =21 ROC (n= )
10 min it T
15 mun B 9
20 min 3 2

* Pluy 4 subjects with TOF ratios of <040,
" Phis 1 subject with o TOF ratio of <040,

9) Brock-Utne JG. A Comparison of the Onset and Clinical Duration of High Doses
of Cisatracurium and Rocuronium. [Lighthall 1999] ({&3-9)

HH : Cisatracurium X O'r 7 v =7 A Z[[—ORBRSEME T CRI%EON ) 2T
M EA G LTk Uz BRRBRIL 22, £ 2 THEL 95%F #h& (ED9S) @
3EEM N4 58O cisatracurium & 2 7 B =7 A& &5 L Tl Z g4 5
Bra i L7z, TORRIZIE, T4 RREL AV TNVT KD NT A
Wtk 2 VN SRR AT IR D F8 B & ARk BT 2~ © O [E14E 12 A5 B L C il Al O i
AT o T,

KRB R OFE KRR O REBEE 2 FAN/ER L 2B TR, rr7r=
7509 mgkgBE, v @ =17 A 1.2 mg/kg #f. cisatracurium 0.15 mg/kg #. X
I% cisatracurium 0.2 mg/kg #EIZZNZH 10 BT OF O fFiF72, 26D HEIT
FHAN O EDIS DTN TN 3 EEL D 4FRICHET D, EEORLGEITTFIN
VHICHER SN EBFORENOREB LT,

POV AFEAESEE L EER T — 2 3 7 Y — (piezoelectric motion sensor) % i
FRIA AT TH AR O 2 1E (Paragraph, Vital Signs, Inc., Totowa, NJ) % ) H 3~ 2 0
HEIEIC LY o WERE ST A =2 Z2[E Uiz, B L CTHITHEREE 40~60 mA,

FIVHAREE 2 Hz D Fe K FRIC TREMEEZ 20 PHEBE TR L, F40%
— /L 3~4mg/kg XX 7 2R 7 4 —/b2~3 mg/kg DT I K D RREFE AT,
N=RA T A OBRIUFEORBEZEDTZ, ~AZICLDIBMEANTETNWDH I LA
fER L, BEMEOH D X—2 T A4 OHIFEDFLE S N2 R T, BRIEH %
RN BEE D 7T — T VIR RIEETHEAL, A A~y —2 4,k arEa—F D7
FRIZENM LTz, T X TOHEAENRI O NICTHE LTERR T, [UEFHE 2340 L
oo Tz A= MBI ER A TNV T L (EREF2~3 Oglkg. 50%K
W 0.6%~1%) |2 XD /NT o A RBES TIRRER 2 HERE L7z,

F R MR (adductor pollicus longus) O # R 77 B 8 Bl & C O FFfE e VR 1
WHERN—=ZA T A4 o OEmS (IRME) D450 1IZEEST 2 F TOFEREFIZD
WTERGREAZ L Uiz, 7 — Z MEHT ISR EEANE A IUHETE K. KOV 1 G (T1)
D 25%EE DO FEREMZHEHIT 52 L & Lz, BEO LRI Tukey B EHFH TD 4y
BHTIZ X VATV, p D p<0.05 DA, FatFMICER A7 LT,

FER  ARBITILE S6 Bl BEPMAANDLN, 2056, 4 BRETENE
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10 B9, G40 Bl & B IR ORISR & LTz,
BEERICINLORBBEEM CTHAEEITR DN R o T,
e 777 208 T 0D 38 B Mg OV R B W 2> © D [B11E £ T O ¥ A2 Table 1 KO
Figure 3 & 4 1Z/:7, B 7 1 =17 A K cisatracurium @ ED95 O ZiL £ 41 3 %
BLO4EELZEEG L CHAIZR LIEER, vy o=y AR TIEIRBENED
(adductor pollicus) @ fi% 5% 58 BLRF ] 23 cisatracurium BE L W H BRI TH - 7=,
ED95 D 3 &L DN 4 EEEZH G LT & X O cisatracurium #E & 127 v =7 AfE
WO ETENET 86 LT 67 W Th o7z (Mt E b p<0.05), %A
DM &E% EDIS D3 EEND 4EEICHET D L. GHERGRFO T DR
W OB HE DM DR D SN, T OETWA & b ICHEFIICHEE
TlE ot

Table 1. Group Daa for Onser and Clinical Recovery of New-
romuscular Blockade

Cisairacurinm Rocuroninm

0.15 0.2 0.9 1.2
mg kg mg,/ kg mg,/ kg mg kg

Onset (seconds)

n 1o io g9 Ly
Mean 220 L6z 134 a5
SD 59 iz 7 32
Range I30-333 g7—220 BH—206 35152
Recovery (min)
n ] 1] 1] Lo
Mean 60 69 i B0
sD 12 i 17 20
Range 2676 BO—RT 3285 ha-118

Mote: Smtstocal data for onset and recovery of neuromuscular
blockade are shown by sindy group,
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Onset of Neuromuscular Blockade
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o
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=
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Cix 0,15 Cha 1 Hae 1.9 Hac 1.2

Figure 3. Scatter plots for onset of neuromusoular blockade.
Means for group data and 5D are indicated alongside scaner
points. *f << 0L05 for rocuronium s cisatracurinm at three
dmes EDy... *¥p < .05 for rocuronium w5, csatracurinm at
four dmes EDy..

Time to 25% T1 Recovery of
Neuromuscular Blockade

121k a

T

-1

Time to 25% recovery (min +/- 5D}

2 v T

T T T v T -
Cis 0.5 Cis 0.2 Roc 0.9 Roe 1.2

Figure 4. Scaner plows are presented for clinical recovery of
neuromuscilar blockade. Means for group data and SD are
indicated alongside scatter points.

AR T, FHERGERFMICO 2D OIX 5 2& R LN, B—03EA/ HER
THIOELOEITBEETH -2, ilT —% O % Figure 3 LT 4 127w
T, ZNHDT =06, FEOHHZRTHEOR 7 0 =0 A% 5K L g
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L C. cisatracurium (Z & 2 AW 2> 5 OFRKAIEIEIX XL D #HOTh 51
M REBEINDN, 2D OEITREFIICHE TlE7eh - 72, Cisatracurium
FETITMHREAEORBICe 7 o= AL B L TERARIEIL DX NADL
. ZOREITEDIS O 4 EERERENIR GIE Th oo (Ml 38 £
T O OFEUERF 7= « cisatracurium AL SO F) vs m 7 m = ARE31 ), Z iz
LT, B7v=0 ARECTIIMRAER OFERFRICERRIILSE RO H
7z (ED95 @ 3 fi5 &k O 4 5 & G- R O iR AW i R 01X b2 & - m
J = AFETIEZENEI 17 47 & 20 47 vs cisatracurium A ClXZ N E 40 12 4y
E1247),

10) Cisatracurium versus vecuronium: a comparative, double blind, randomized,
multicenter study in adult patients under propofol/fentanyl/N20 anesthesia. [Melloni
2006] ({=2-10)

HEY : AREBRIT 0.15 mg/kg @ Cisatracurium (C) & 0.1 mg/kg @ Vecuronium (V)P
ERFR R 2 i35 2 L 2 B E L, BRI YRE#E 55412 T1/Te A
25%F CTHEIE T LKEH, WIE&ED 550 1 B2 KER—T7 AFEEH%IZ T1/Te 2
25%F CHET DRE. fia V) UAEREZ G TR TR T HRBEE S
HC T4/T1 ka2 0.80 F ClalfE 3~ 5 el 2 7F il L 7=,

BV B YIE, TEA 2 53 1% OFFEIRE O FEE I OV 2 Al O3 T) 2 %7 2 i D 52
BRFMIT oL ThoT,

IR OFE AR TIT ASA 708 T UL I, 4 18~90 7%, HABIKRE D 30%
UINT, 2HRERMS 90 5Ll EE PRI RENTE 253 510 T
a5 8k DEF R E LT,

iE BB = EEE T B O 8 (FI[E1HE G- 1% O 1 1% 17 8 7 Bt IR [ Je OVE 42 70 4o
RAEIE F CORMOITH X)) ITHSWTEHEE L., 240 ] (%8 120 ) %
HAEEFI S L Lz,

BEHMEO EHEFAMEE L ORIRFHIEE, E6I1I2EH 50 5RIEAIZOWT,
LN R R A SRS, EOHTIC LD 2 BEA LR L, 0B 95%(F #H X [H % H
Lz, RBER LT —ZIZOWT FREZIToTo, ERSMLRWVWT =4I
DNWTIE, S X F A MY v 7B EZ AW, P<0.05 D552 FE L LTz,
FER  ARRBRTIT 181 BN AAI DIV, 173 BID KRBT OxtG & 72 o 72,
WA TEITDT 0 L0idd Hiv7 - 7=, Intent-to-treat fifHT (2 B 1T 5 ] El % 5
% D 25%[EEFERIZ, C TSIS5 0 THY, VD 3825 K 0 Ed-o7z (p<0.02),
Per-protocol fifHT 2 36 1) 2% W) a5 5-1 D 25%[E 1L, C TS51.7THH . V
D383 LV EMN-T= (p<0.02),

ClI VICHAAMER BRI NE N> 72186 0303 5 9°.25% t1 2> 5 T4/t1 25 80%
2725 £ TORMIZ, AETIEAR»o72b00 V (274 47) TC (18.8 43)
X ENT,
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2ﬂ6TUmﬁ>%1%n180%§?6@&Hﬁaf*l:iV'GcCtbﬁt%ﬁ»akﬁi(sts
43 vs 2~103 57) . intention-to-treat AT &2 TX per-protocol EHT D WA TH |
HOXICTHFFFEAREZIT Do 72, TOF>0.80 =K £ TOREMIZ Ohf%\
[A 41T intention-to-treat fEHT K& O per-protocol fEHT DWW CTH B A B =1
BOLNRoT- CEHHEIXC T46.4+17.5%5, V T502+23.27%5),
fREIREBIL, 2 B CRERTH o 7,
WLV OER Rt R RIC A B 28 2 KIF L, R LRI R O+ X Tl
T 65 At & 65 LA EOM TRERENHED b (p=0.01), C TIIFEHE N
B o CHIEAFIBREOIERIZRO SN0 -o 7o, mliBE TIX, mafL
e O T X TIZOWT V TIEEHFRE R 2 B IZIE Y, 2 AR 0 21X
HICAE CTh-o7z (pfEIX 0.001~0.003),
RN—F 2GRS, 2L LT COFERFRFMIZVICHERES, Z20E1T2
B GEITHRBE CTh -7, $hE &K OEIEEIRE F TORM, 5 71 EI1E O 5K
e (BT, BHEEE L) OFELE W ZEHKFHIEE T 2 AICEZ TR D b
o T,
DA QML E ORI EE I, PRl EEERGH%O 5 SEICX—2 T4 VENLD
25%LL ESNILD T Eix o Tz,
FLH 2H0%OFEREIZ, WAL LRAREICHEONSEDODL S THY |
FEBI D 90%LA | THF / BareffEkEn®o b,
ARRTITEEIR (REZRGICEVIEAFEBBDPREICRS DL EE
#) FTRDOND ST OD, FEEFE TILCIZHRV TNMBIEADIEE
RO L, Hx OFMEEIC LD | FICEENTOSEHEICERNH DL Z L2 E
17T 3, Atracurium & IEHE 720 C TIEBHEMEM ST E A CRD LTV
NWZELHY, ZOBENLL COIEINERLTWD EEDND,
PLEDFERNG @ind ClExrn =0 AOERFRHEBDIEET 25U X7 0
HDDIZKE L., cisatracurium (T EMICHOZ OV KERG L-H L TH EmE &4
ERE & THRIZEN R, LER> TERBHOFHCTEMBEARAENH 5 A
BFTHELWERICRY > D EEZLND,

11) Cumulation characteristics of cisatracurium and rocuronium during continuous
infusion. [Miller 2000] ({=3-11)

B : i EHIC D725 FHEIEM P IZI T 5 cisatracurium (CIS) K U'm 7 v
=7 4 (ROC) DOAEMFEILE TORFH, BRI BE L7ziE AL & HKAIE
= FERFE & g L 72,

RBEROFE  SHHEE T CORENTIRNEZ TEL TWDHLBE 40 FilziE
2 ANFU, cisatracurium (CIS) BEXlinm 27 m =7 A (ROC) BEDO W ESE
ZIZEO AT, EIER b, ZEHE R, WATHM RS 1 0 k0 B a Eihi
L7z,
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BT R, 2~4 B0 D & TR SN DA, I, EAAME ST A
B ORI T 2200 283F T, ASA T XTI, Fin 18~70 mk & 5t &
L7,

JREME N & L T sufentanil 0.3 pg/kg # §iE%., 7 2R 7 4+ —/L 1.5~2.0 mg/kg
ZEE Lz, ERRHEK%. 02 100% TR E#LS L, £ Of#IZ Datex Relaxograph
DXy VT b—arzitolz, [VEWNHE LT N20/02 th 2 1 1 CTHRE:Z e
FL, MxoBFOLBEEROHNARBIM LN VIZIEE THEBELRZNS
sufentanil 0.15~0.25 pg/kg//Fi e N7 11 R 7 4 — /L 50~150 pg/kg/min % #HRA
S LT,

HBRIEIL 2 RKOR LD a— N LT EL ) P2 FoTHRELE, B
B2 HERF 4 572 CIS L TYROC DWW b TR D S 7 VB 2 Bk <
AR L. CIS/ROC Siffitbz 6 : 1 LEEL TCEBCTENME 2 DREIEREL L
oo WTNOBETH, I AEDO SmL VU > VX 2XEDIS fHY O A M HELE L,
IhE 30O THEFFIRNA —7 2AZ 5 L2, 2 KHD 60mL v U > VI AR
FEOEANNBA-TEY, THEFEANL THBRAEN 2R LT,
FHESERIT., TP o IR GEANRE & LT,

TG R A% NG B OO B L I T R AR I E I D ANOVA % W72, T I & 7z
> TiX, (AREOEENGEIERZ D) HEABRMGK S ZRFH =0 & L7z, B &k
MOZAEAERMDPRD SN EIE. FEAIZ ANOVA IS D & % Student
DtHREEBEMA L, BB ECTORMICET 2 EROMITICIZ, 56 DFITE
U T ANOVA X% Wilcoxon AAZFIAR & 2 F W 7z, 18 f5E 28 3 D i F 13 - 44 = SD
T L, p<0.05 THIITHFMIZARE L AR LT,

R Bl s, PINEEM. ROCEHEARBII@EEECRE TH - 72, 1EA%
Bl (T1<10%ERK) X ROCHEE T CIS BEL W Binodz (p<0.05), 7272L., O &7z
CMERADRRET DL, WTNOEATHELEE LT L-LOER (T1 #RIEO 90
~99%imiHl) MES, P E2E U THREINL W, WEEE b, Mg %
HEANRE T RO 1R TR 50%I2IK T L, £0%IE%EE L TWie (Figure 2),
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FIGURE 1 Singte rwitch hrights {eapressed 2s per cent of con-
tzof) during continoous infedons of siatscuriera and rocursai- .
wmt. Loading doscs were administered ar 1-8 min. Adjustmenis of
the infusion rmtes of cisatracurinm and vocuronium dowed the
depth: of newromuscolar block 1o be mainmined a1 a kevel repre-
senting 95 « 5% T, suppression throughout sargery with both
nenrnmuscidar blocking drugs.
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FIGURE 2 Mean infusion rates of cisatrecurium and rocureni-
um sospiired 10 maingain ¥5 = 5% T, supgression of the single
rwitch height during balanced ancselesin. An initiad decrease in
infusion requirements of both dregs represents 2 sezhilization per-
cd, aficr which potency-adjusted infusion requiremenss wore simi-
lar with both drogs. The aumber of patieers {observations) for
cach group and sims period 2rc displayrd above and below the
cormesponding standard devisuon bar
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[FIARIZ . N A RIS BRI IS8 L7223, 30 0 [AIfR C o RIEII V374
HLmEECRI TV, BRI 208 U R EALE R URE & R O 2 B AE
MiZZe oty L L, MRREMERT 2 HEFF 92 720 ORE[H 2 72 0 3EHI & 13 CIS
($3.57£0.09) 73 ROC ($6.03£0.27) IZH~ED > 72 (p<0.001), #BFEK G
2 (FEAH) X CIS 28 8.624mg 2k L, ROC (X 583*+155mg THh-o7, X
FAF T I G5 %OFEYRIE (T4/T1 H>0.7) FE#X, ROC#E (6.5+2.2 %))
TCISHE (8.9%347%r) LVHED»->7= (p<0.05),
TRTORENMER S FREEDSEIE Lz, WTHORBETYH HhiEiRIcERN 4
HEEZONDEE L RWVEEIRDONT, T MEEZEIE= (PACU)
T R AR R A B W D R IR R IR D L e o T,
T KRB CTEONZEE AL, cisatracurium & 27 7 =17 ADUWE
b, ERRPYIC B RE O AERT (T1 O 95 5%l ZHEFF 35729
DEGRFICEEPRBO NN ool Thsd, IMZEYMEEZE LZE X
DY) T FE% A M &L, cisatracurium 73 0.81+0.02 pg/kg/min {Z%f L |
07 u=17A558+1.94 ug/kg/min TH o7, FEABETOLEEDEHHIL,
DGR COBIRER L —E L Tz, Cisatracurium 7EA T, (EUEH &
DRFAF 7 I G HROFEHEIERH A r 7 0 =0 LAJEANIZE~3 555 )
oo WO X DR OAHRAERIIZ L TH, XA ATF IV EE
ITEEREICE LB TH > 7=, i H TO cisatracurium & 227 12 =17 A
DIEANENZRHHIIFAETH D EOfEwmICE -T2,

12) Comparison of the cardiovascular effects of cisatracurium and vecuronium in

patients with coronary artery disease. [Reich 1998] ({23£-12)

HAY : ARBR I, wEEREBEFE TE HEO cisatracurium O MLATE)REIZ 3 5

EELBRATIEEAME LT,

*t M Ok - KEBRIX 3 fiiiX (The Mount Sinai Medical Center, New York, NY,

USA; Copenhagen University Hospital, Rigshospitalet, Demark; and the Universitaire

Ziekenhuizen, Leuven, Belgium) (23 CTHRIFEI) 22w BIIR S A N 2252 01F 5T

EOBFEZRGLE L, LLT O 3 o35 & #ie i1 K L7z,

1. 4XED95 ® & (0.20 mg/kg) @ cisatracurium % 5~10 P THEA L TEhE
ERET 2IFER AL 7y FERBE (A BE, n=7)

2. 6XED95 ®HE (0.30 mg/kg) O cisatracurium (B #£. n=31) % 6 XED95 ®
A& (0.30mgkg) OX7ra=v A (CH., n=31) &Ikikd 25 " EHEMREE
FoAb e s iR

3. 8XED95 ® H & (0.40 mg/kg) @ cisatracurium (D #£, n=21) % 6XED95 @
A& (030mgkg) X7 r=v A (E&., n=10) LT 2 " HEREE
FoAb e BREAER

ABOXBEOMATENET —F 2L e=2—PHat L7z, BELAORCRHO
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PEBRF LRI IS AL, EEfERR Y 7= 0 A NES 10 BBl Eic7e D X5
L7z, BEEM O CHOLREMNT — % % PHICHIT L T2r6, DEELOE %
[RIREICAH A2 AN ATz,
3EIMEEM DT Z2 &0 ZOFEEEE S T 1R &, (K& T,
MERRZEH Lz, X—RA T4 EN D 20%LL EHERE L 72 mA7 8 Ef‘ﬁ@ﬁf
ZHERNZZEIZ L, Fisher @ﬁﬁﬁﬁi—#m%ﬁo’Cﬁiﬁﬁﬁ?%ﬁ*ﬁdbto B f. C
#. DHEALOEBHANOELOREFIA BEMHEOREICIX ANOVA Z HV, £H
ﬁw%ﬁotoBﬁkcﬁ@#&UDﬁ&Eﬁ@% ZOWTCIE Student O t KR
E T Lz, MAIHE T p<0.05 THIVUTHIFICAE L AR LI,
R ABOT —F 2Bt LR, 228 FoMBEITER O b o7, B#E,
C . DEAXOVE BEO M TA O MG AR E ﬁi@%i&#oto&ﬁﬂ@
@%ﬁ%iﬁ@otoDﬁ®2WT¥W%%V@ﬂm M TIRTF LA, Z
D) HBIBRABELT-DIZ 1B ThoT-, ERED 1513008 5 0 W 3K & 4% 5
LTA5BIIRIMEIC RS2, 72=Lb 7Y o285 L, EARI% TR
HFRIICHERMAITEIRED AL N A L= H DD, cisatracurium #f & X7
0= ARETCARBHE N AN THNT - T2,
FEH  KRBOMEENS, MITERENZE L TV 5 HEEIZ 6~8XED95 d
8 C cisatracurium Z 2R — T AL E L TH., b AX I VilFREWE O & 52
@éﬂéiﬁﬁmﬁ%%®£kiibﬁﬁotoﬁ \MMWDN%ML@
KT ARG O cisatracurium G- Fl TIX 2 Bl 2 RSB O LN o T RN Z
it o AT TV D
AREBR CTlL, cisatracurium M ORZ7 o= A0 W T NE KRG LTZEETYH,
NHTZ EE_E A 10 4712 HR, MPAP, RAP K O PCWP | _/J\éi,cﬁ%?ﬁm
AL, MAP IZIFXTEARIR TED RN T2,

13) Physicochemical properties of neuromuscular blocking agents and their impact on
the pharmacokinetic—pharmacodynamic relationship. [Roy 2004] ({23-13)

B RRBRIL, PR EDNERD2EEOMRIEREIZONWT, Zhboy
LR ER (JEEEMENME, invivo EEEAER) OFBERFLNCTLHZ L%
BRELTHEM L, SHIZ, ZNUHOHERKE (hirErdale) &, KBITT 50
KRR CTH LN N DA DS (EC50) XL IMGE L L= o — K A
v N ORENHHEE EE (Ked) OWT & OREEORRE LT 5 2 &
HHBE LT,

& J O 0 (HPLC fif#ttr) ¥R ERIEIL. doxacurium 73 HPLC-UV ¥4,
atracurium, cisatracurium X O mivacurium 7% HPLC-# 7k, 27 o =7 A&
N7 m =7 A HPLC-EC &, 7 v =1a ) v R¥ 7 NEESHTEZ AV
THEME L7z,

(PD T A7 U TH) ILMHHEINMELFN/NT X — % PK-PD BIf% O +H B
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DREEZPAONICT D70, IR EMFEND Z & 620 50%MEICHY
LI N— M A MEE (EC50), MOMLHE L I = o X— F A DfH
DR ERE (ke0) 2T A7 U7X & L TEIRLT,

(FEatHfENT) —HONERAE (EC50 KON ke0) A QNI A, T 70b b #E %
DK Doy 8. Syl BEEEm S OFEGIC 1T, BB EG & OV EARE AR
AW, MIERG TITRERE (12) &2, ZEBFE TITIZEREHRE (r2)
AT, e, R FERmoESEOREE L THW, BlsIcmMBE 1%
BIIT 2 EFRITOWTIL, partial Ff#E K& V% H partial FIREEZ T L=, A
EKUENT 0.05 & LT,

FER Fig2 1o, FMRAGENSKEOMIULFINT A =2 ThDdA I 2 ) —N/
FRTEL T D log D D43 Aii & 1,

max
—0.7540.06
TE%
v )
-1 n=15 25
-1.68:0.08 miin

=)
>
2 T
‘E -2 neis  —2AEE010 551007
- —2.93H0.
E “25B005 5014014
3 -
8 4 n=18 n=16
5 B neig ~37310.22
5 ~3.9840.20
=2
= * ~2.15:0.18
. il
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n=10 =B
-5 T - T P [ T ™ = 1
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Fig 2 Quartile distribution of the distribution coetficients (log D) for various neuromuscular blocking drugs. The number of samples studied are given (n).
Results are also expressed as mean log D (sD).

FEHLEET VEAOF TR OBEENE P T2DIX, —flioT I ) AT7a A
NMeaE#, 3 7bbR/n=vLkr/u=yLTholc, 7 =12
Vi log D 23-4.15 T, fix b IRIEMESMR WA R G IERT K TH D Z E A L, 4
7B )= ~DOREII_N7 0= LDIFE 1 HHD 1 Tholz, BN
BREIL 6% ARM THY . HEBIELSGWI L2 R LTV,

Table 1|2, cisatracurium, 227 B =07 AN OH 7 =L a3V CHIE L 7= m5E
H OB I 53 A RS, E DAl O R R AR EE T 3K (atracurium, mivacurium, doxacurium,
R B =T L) IZONWTHE, RO GETERFEENNE LR EBEICRER
HHTHD,
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Table 1 Physicochemical and PK-PD parameters of neuromuscular blocking agents. *Values obtained for mivacurium pharmacological concentration (sum of

cis-trans and trans-trans isomers); "values reported by Cameron er al.;" 'this value was later corrected for the potentiating effect of isoflurane

Physicochemical properties

Pharmacodynamic parameters

MW Free (raction Authors Anaesthetics  Nerve ECs ECsq, ke
Base (% 5D) stimulus (ngml™)  (nmol mI™")  (minY)
WVecuronium 558 314" Alloul and colleagues, 1996'° Isofturane TOF 1541 02761 0.085
Ducharme and colleagnes, 1993'"  Isoflurane Single rwitch 1221 0219 0.086
Rocuronium 546 544 Dragne and colleagues, 2002'7 Propofol Single twitch 1008 1.847 0.127
Isoflurane Single twitch 5927 1.085" 0.09
Mivacurium® 1029 70 (3) Laurin and colleagues, 2001 Balanced Single twitch 130 0.126 0.101
Doxacurium 1035 53(6)7 Zhu and colleagues, 1997 Propofol TOF 129 0.125 0.053
Gariépy and colleagues, 1993 Isoflurane TOF 54t 0.052! 0.051
Cisatracurium 933 62(9) Tran and colleagues, 19987 Propofol TOF 153 0.164 0.054
Bergeron and colleagues, 2001 Propofol TOF 157 0.168 0.057
Atracunum 929 63 (7" Donati and colleagues, 1991* Isoffurane TOF 4547 04897 0.068
Duchame and colleagues, 19952 Isoflurane Single twitch 4317 0464 0.043
Succinylcholine 290 80(7) Roy and colleagues, 2002 Propofol Single twitch 734 2531 0.058

MR IEWT I OB~ 2 FptE (7 18, log D, WEREMIZ)) & keO O ICHHBI 23 72

- =

W RRET LTz,

ZZTHWEET VAT,
2 keO R bEWHBEZ R LZ, W2 keO EAHBEINKD - 7= IE, HEHEW 5y
(r2=0.07) KO8 (12=0.16) ToH>7=, Fig 32, —HO MR W3z >

N4

E‘#

T keO @D log D T T 2 MK ENYE A R T (12=0.45, p=0.016),

0.20-
® Log D (r?=0.45)
0.15_ O Log D and fu (F2=0.74)
= .
E  0.104 °
_— L
= 0.054 p ]
= ]
2 0.00-
E (o}
-0.05- = D
O
-0.10 I T | |
-4 -3 -2 -1

Log D

DINLEELE LT log D

Fig 3 The linear dependence ot k.qon log D for a senes of neuromuscular
blocking agents 1s illustrated. The correlation improves when the free frac-
tion 1s included as a covariate in the multiple linear regression. The y axis
represents the k.o value for the linear regression, and a function of ke
(f(ken)) for the multiple linear regression, where ke is adjusted to account
for the free fraction. The lines represent the predicted values.

gL U CEBEm 0 2 BIN3 5 &, IRERBPARICE L 2ol (12=0.74,
p=0.002), % & partial F # & M O\ partial F #7E D P EIZW 4 E 0.001 A0 &
720 WEREE S Z ER OMBIN L L CGEMT 0%y LR b, 2
DLZEEIFORIZLL T DO LB Th D,
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ke0=0.0567+(0.0300xlog D)+(0.00173xfu)
WEREE > TlE < o EEZBNLESE. HEBEOREIZE RbhoTn
(r2=0.49)
H—OMsEHE L ToaFREIT. 22 THWEET VA DO EC50 Lk b
mWHHBESE R L7z (Fig4),

3 =
® ® MW (r?=0.63)
2
B g O MW and fu {r?=0.84)
=
2
= 1
g
5 —17
o= O
i
o
o -2
-3 T 1 T | 1
200 400 600 800 1000 1200

MW (Da)

Fig 4 The linear dependence of ECs; on molecular weight is illustrated.
The correlation improves when the free fraction is included as a covariate in
the multiple linear regression. The y axis represents the ECs; value for the
linear regression, and a function of the ECsq (T{ECsg)) tor the multiple linear
regression, where the ECsg 1s adjusted to account for the free fraction. The
lines represent the predicted values.

EC50 (nmol/mL) & OAHPBEME - =Dk, WEREME 4y (r2=0.11) &Y log D
M(mm)fﬁotﬂEQO@ %i’ﬂﬁéﬁ%wﬁ%lrﬁé(gﬂ&\
p=0.002), HZ&E/E L L TlogD ZEMT D &, IRERKDL L 2o (12=0.77,
p=0.001, ¥ —Z IR &72VN), % partial F & M O partial F #E O P E IV
TIDH 005K THY, log D ZEUFOMBKE T L L TEMNT 01T Y LHE
fPrenz, ZoLEMEFORITILULTOLEEY TH D,
EC50=2.429—(0.00307xMW)—(0.271xlog D)
log D ROV ICHEREE > = FREOREREE L GEN LSS, Z2EEEE
Jif Z i > 72 EC50 (nmol/mL) DOWREREITIHE Tm< 72d (r2=0.84, p<0.001,
4),
EC50=1.409—(0.0028 1 xMW)+(0.0275xfu)
F L KRBORENS, JREt., EAKGE. o TFEF O Fa0 R
&L D PK-PD /X T A —HF  F xR R O/ AR BB 0T 2 7
U7E2E LTHERENDZ ENRSZV EC50 & O ke i & D REIIZFRVFEEI 23
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b b,

14) Edrophonium effectively antagonizes neuromuscular block at the laryngeal
adductors induced by rapacuronium, rocuronium and cisatracurium, but not
mivacurium. [Suzuki 2003] ({23£-14)

BB : AFRER TIL. rapacuronium, mivacurium, 7 7 1 =177 A K X cisatracurium
TR AT T A FE LT . PR AR RE D B SR [EIE IRr K OVSE PR 2 Y 7 [B1 18 (i o Iy
(BT HMEIHNERF (LA) Ofh ) 5EamiE O R A e Lz,

KBEROFE = —F /LK% Weill Medical College 1235 T 104 i D 5 11 B
NOARIFERABRA~OSINZHONWTREEZHTZ, MEEFIL ASA 58 1 i
II, FHn 18~59 3% T, WIR# R DFRHEMIRBEFINRAZ TEL TWEEE TH -
oo RRBRICHANE., BE L 8 MEHORERE (rapacuronium 1.5 mg/kg+ H 5K
A48 # | rapacuronium 1.5 mg/kg+ = KR =7 A& 5# | mivacurium 0.25 mg/kg
+ HAREIERE. mivacurium 0.25 mg/kg+ T KA =U ARGHE, vrn=0U A
0.9 mg/kg+ HARFBIER, vr/7o=72A. 09 mgkgt = Ruk=0 LAFEGHE,
cisatracurium 0.15 mg/kg+ H ZRFEIfE#E, cisatracurium 0.15 mg/kg+ = R k=17
LR OWTANICHD BT,

BIEOZICE T 2 BAREIER & = k=7 AREIEER O EZIZIT Student
Dt BRE &2 M To, iR o L B30 8ot 2 vz, P<0.05 Thih
THFIFEICAB L AR L, SRR T PEPSAEE L 2> 7% A 1%, Fisher
@ PLSD FHEMEZ AW TS HIZEBIRER O LL# 21T - 72,

R BFOLEY R, KE, FRICHEMTAEZETIRDONT, EHRKE
Wik & 2 CRREZE CTh o 72,

othfE G026 LA TO T1 A 10%E TEE T 2 £ TORMIC, HREERE
tx Ruekr=7 ARERERE TEIX 2D > 72, Rapacuronium #f, 27 o=
LBE 8 cisatracurium B TIL, LA TO T1 282> k2 — L{ED 95%I2 B T %
F CORFH KO TOF 0.7 1% 0.9 £ TORERMA, = FrR=0 AIZXY
BIEZRE LS TR O BREERICEXAEIZE» -T2,
mivacurium T FeR=U 22K 5 L THREIERMANEMRT 22 L1372
Mmole, TN 10%ICEE LR T RriR=r A a2 &KE53 25 L TI=10%0°
5 TOF 0.7 2 11 0.9 F T D [E11E KF[H 1%, rapacuronium # TE L Z 41 6.6 53 (41%)
FOr7.0 43 (27%) .02 7 0 =7 ARETZEILE L 13.3 57 (48%) K N 19.7 53 (44%) |
cisatracurium £ TZ L4 12.4 57 (53%) MUY 10.9 43 (31%) %EiE L 7=,
rapacuronium, 2 7 2 =17 A KT cisatracurium (2 X VU FFE L7k L, F
BIEE (T1 23 10%2> 5 25%~DEHE KT 25%00 5 75%~DEE L EE) 13,
T RrAR=T LI X2 EEEERETHREERICHENRE RO b, % 51E
B (T1 23 75%0° 5 95%~D[EIfE X 1% TOF 23 0.4 725 0.9 ~D[alfH & EF) 1T
DWTHBEREMILRD DL o,
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FEH T B 10%ETHELEFFATTE FrA= WA%&@?%&
rapacuronium, 2 7 7 =7 A X | cisatracurium % 5-5 C LA (235 1F 2 & i b e
D EE I BEF 2 e ] 28 B L 72, E%@@:ktb«t&%ﬁ@&ﬁ IX. TOF k. 0.7
F COMEEIFH T 41~53%. TOF Lt 0.9 £ TOEEREH T 27~44%Th - 7z,
Mivacurium {2 K % BEWr OFEHTIT AR 7 #E 5E 0 [B118 IRF fH] 2 A B IS AL 3 5 121X

BEHRNoT,

ARFER ClX. mivacurium (2 X VR SR VEWRH IS BUER T L 0 118 R
WHEMET D Z Loz,

rapacuronium, 2 7 1 =17 & XX cisatracurium | #FE L 72 LA TOMRE T

%ﬁ\IPBT”?AOSWWg@&QTﬁ%% ﬁf%ﬁ@AP BT 5%
WA O FE B ISR O LN TV D L H 12, LA Tk v EENRET 5
DT ORI R S 47,

15) A comparison of tubocurarine, rocuronium, and cisatracurium in the prevention
and reduction of succinylcholine-induced muscle fasciculations. [True 2003] ({B3£
-15)

B : CNETICHEONTZZET > A0 G BRHERMEENE 2 1 2 2 DL ik
iz (NDMR) & 672 CLood g5 L THIZ 7 — L {k (precurarization)
T5HZ LT, MHERMEEMHEORMERZMZAOND Z EBHLNITHR ST
ZD FIZ T, VYARIZZY Y, mrra=17 LA, cisatracurium &\ 9 3 fli?®> NDMR
CRDY T =3 U R M AR RO AR oD R R B A bk U e
X‘T%&U‘jﬂf  ARBIIEIM E, BERML, ZEHEBRT VA TV ERIRTIE
Flatbig Lc, MO I 2 =7 4 —FHEICEWVWTRENETREE T CTFiT %
ST HMNEBEEN ORI ZBRRL T,
R RIL, KEEOFAEFEENTE, AR R TRENET ML 2T 5
WA&L<MAA@IXiHT§%%%T@w &R E LIz,
WERE 2 A FHEO W T DI EAERIZHI VAT T T2, BRI H 1 2Ty R
770 v, B22RIIEr Y D%?A\ f 3 BEIZIX cisatracurium 85 L. % 4
FEIIERE S L CEREOEFAOR DY IcER ARG Lz, T— X2 INET D
RBEYEMIRENRICOVWTERIRE L Lo, SR oF R Y 2 38 E
DEEMZHET HTEDBEGNEDNLNDIREBICLTEBWZ, ZOXoiCL
T, 7= va Y FE R AR ME AR SR D B SO EE R AT R 2 A
BEEDOF ML RE LT,
A R BRI DWW T, BRIRERBRERATICY 7 v =1va ) &5 8 filx 3
A OB Y EMAFRFICBIZE LTI L, BEERH D 2 & 2R LT,
FEE . B LA ERAN OBEIRN Y 7 > = b 3 ) 33 M D 7 R HE R MR i O FR
RFBUBHE B L KX T &t Lz (Table 3), #RMESRMERIE AR 27 (0~
3 TR OFEMEIE, FIFETO03, F2RETO2ICH L, HIMEFI4RET
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TE<. ENEN 1.4 LO2.0 THoT-, BEI L cisatracurium O L e 7
H=ULAEYRLT Z ) OB THAIMICHITFRICAERERETIRD IR
/x> 7= (Table 4),

07 wv=1 A& cisatracurium, YR 727 7 U L cisatracurium, YR Z VU L
BIIR OB TIX, T ENMBMERMERENE X 27 ICHFTFHIAEERZRD LN
2o Tdno, REBETOEAWOBEGEBRHLNTH D, HIE 10.176 (p=0.001)
X, VAR Z U ERBBEE CHECICHEFRICABERENH D Z L ERL T
W5, ZO HEIL, Kruskal-Wallis D53 #5741 (ANOVA) ORREMFTETH Y |
3ULEOMS. LIZHEMOA a7 OELZRET 5, HAE 4279 (p=0.039) & VR
277V v & cisatracurium O ] TRAALICH T FRIICABRERERNH DL L 2R L
TWo, YARZZ U rénra=yLOR TIERERIZ AR ARIZ T
7REDRBO B o 7= (H=0.300, p=0.584), 1 7 1 =17 A & cisatracurium @
I LM FRABEZTRBD b o7 (H=5.437, p=0.020),

Table 3. Raw data for fascimlatmn scores™

% Fas:imlatiol SLOTe lnt.ufumm Tubocurarine Cisatracurism Safine* :_é
% 0 9 8 4 1 g
,‘_—FF 1 1] i a 1 §
E 2 1 1 4 2 &
& 3 0 0 2 5 %
5 Total 10 10 10 LLI
% otal g %
= 52 R Tt S e b e S b r Lt g

* Ons patlm im 1bn nim- group mnrludnd fram the mdy dua wa dumian l'mn !tud:,'pmmml_

Table 4. Kruskal-Wallis ana[ysis of defasciculation*®

15

W

= H value .F"m!ue E
i Tubocurarine/saline 10,176 201 %
;%E Tubocurarine recuronium 0,300 S84 %
;:? Tubacurarine /cisatracurium 4,279 039 g
% Cisatracurium/saline 2.3%3 122 g
= Rocuronium/saline 11.238 001 =
g Rocuronium,/ cisatracurum 5.437 020 g

o Rt e

u Thm was s M:m&ﬂhﬂ signmnm fwnﬂ'[m.qu a iefudmuﬂlg
drug bebween tubocwrarine and saline, tubocuraring and dsatracuriem, and
rocurenivm 2nd clsatracuriom as indicated by the H and Pyvalues, The
relationship bebwean cisatracerivm and saline was not statbstically
slgnificant. Nete the lack of & statistically significant diference between
tubocararine and roturonbem,

T ARBROT—F0nE, 7=y NIV ART T Y 2L RREONE
NENH D Z ERMER SN, RI3IRT LI, F1HLOE 2 HEOWRE
D 90% (& HE 9/10 1)) IXHRHERMERMERBD SN2V, BO LN TH]RET
HoTe, TIUCKUE 3 BEL O 4 B CIIMMERMESEHENRO b ey, XT
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BT o IR 1T Z 24 40% (4/10 1) KON 22% (2/9 Bi) 129 X 72 h

> 7,

ARREBROFERIL, 7 =3 U FEFME O B ME AR ME S o 1 B SR BENIC

nr7n=9AKONYRYZ T U UM ccisatracurium X OVBEFR L VENLTEZD TH

52 HICEMTTND,

AKRBROT —21%, 7= al VFREHHRMEREREEOAE (HERT —

Z) 12T TR diE R E ARG O EE B RN L 72, £ ORE R, cisatracurium

ODEGIIMECICE LEREREEFAREOHRER LIV ERN D> 2
(p=0.122), L7223 T, cisatracurium X2 Z T L7z HETIEBMALICH

TRV E DR & o7z,

16) Assessment of neuromuscular and haemodynamic effects of cisatracurium and
vecuronium under sevoflurane-remifentanil anaesthesia in elderly patients. [Keles
2004]  (4k3€-16)

B : KRR TIX, BRIV T LI T2 U X VIREE RO E R EBRE T, R
2 =1 A & cisatracurium OERZSEBLIRFM . BRIR/EHA RN, BIEfRK. B R
IR, K& NFREIRRE, MATEN B A & ik L 72,

RBEROFE  RlBRITEFER L ZEERABRTHY | 65 Ll L, ASA 5%
[ ~1., BAEEED 30%UNT, KU A7 0L H%EEY 27 OFREN T2 %
0. BEREEE ML L T 5 ERFE 40 Fl 2 A AT,

BRI T AN 7 — (3~4mgkg) THAL, I%EARAT7LVT 0, LI Tz
Z =) (0.05 pg/kg/min) MK OV EFE-50%N20 IRA H A THERF L 72,
BEOBEMIHEAE., B % 2 FEICEERIZE D T, cisatracurium 0.15 mg/kg
XI~7 v =7 2501 mgkg & 5~10 72T THEA Lo, #RREA DS 95%HE K <
AV U CARUE N UTc, MR 388 5- % O F I8 BLIRE [ (T95 « 1%k
7 JHE By BE 2 558 T IR R B BLNGHE D s KN, 7206 T1 @ 95% i £ TO
WEf)) . EwEEAOVE A Ffe e (T25 « R — T R G588 TR D T1 2 25%I2[H]
T35 E TORM) ., BIEREE (T25-75 : T1 28 25%0 5 75%I(ZBIE S5 £ TOD
WEfE]) . HARIEIE IR (T4/T1 EE>80%I2 72 5 £ CTOREM) A WL CLE L7,
R IRBEIX. Viby-Mogensen ©H 23EME L 72 REE[41ICH/EV TS, TR, TR
B, IRA[) 2L,

MATENRE N T A — 2 & U, IO 8=, JRRM i+, PR ER)E 2 |
RO GERT, &5 250, 50KV 10 5%ICHIE LT,

MATEYREZSE D He AT IR SR B E D 43 Wi &2 Tz, FE#ME & LT Tukey
BEZMBEHLIZDOT, MMIEHROEKICITIUBREL D tBREETH W, F—X
X T _RCOEHE IR ZE (SD) Trd, P<0.15 Zfat#AaE L Lz,
FER 2 ABRBEICEE, (KE, MR ASA DO DA TEIL o7,

YEF 38 BLHE R (T95) 13 cisatracurium £f (200+£50 ) L 0 X7 1 =7 AR (158+34
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) THEMNo T (p<0.05), FEERAIVERH R e 13, cisatracurium £ T 56.5il4.3
. X7 v =g ARED 55.6£19.7 53 ThH o7z (p>0.05), [EIEFEE (T25-75) |
cisatracurium £ (19.5+7.5%3) X7 m =9 AFE (33.7£18.6 77) LV EMN - 71
(p=0.007), HREIEFFME (T4/T1 EE>80%) (Wi CHEMRAEIT R o Tz,
A T4HTI 08 ZEK LIZb DD, BRMICITRZ a=v LD 2 BT
FRIBL RO v, TNEHEIT D72 OANE B TRICRA A A F 272 2 0.02
mg/kg & 5 L7z,
Cisatracurium F£ D 20 Bl 2F N7 v =7 AFED 18 B2, & IRAED B4 X
FES EHES T (p>0.4) (Table2), N7 v =7 LD 2 fHiliX, HIDOKJE
NI ICRI L7225, 30 pRICHEER L., HEREBIIRGTH -,

Table 2. Neuromuscular block onser and offset times (dacz are
mean * 513 and rracheal intubating conditions {percentage of

patients).
Cisatracurium  Vecuronium
{n = 20) (= 201
Block onser time {Tgs = 95% 200 * 50 158 * 347
T, suppression) (5}
Clinical durazion (Tyy = 23% 56 % 14 36 * 20
T recovery) (min)
Becovery index {Tys 7<) {min) 20 x75 34 = 19"
Sponranecis recovery ime g8 * 19 05 = 19
(T4T1 = 80%) {min)
Intubacing condicions (%)
Goodfexcellent 20 (100%) 18 (90%)
Poor - 2105

Mot pross ible - -

e 005, TP <001,
MATENRE A H L B TI TV 7= (Table 3), Cisatracurium D 1 1] (8 72
B W H-45]) I XRREEE AT b o REEVNIEL LT,

Table 3. Hasmodynamic variables.

Baseline 2 min 5 min 10min
HE (beats min™") Cisarracurinm 740 £ 14.3 3.5+ 174 3B+ 125 695 = 139
Vecuronium 817174 L = B0.5 £ 181 77.2*+118
SAP {mmHg) Cisarracurium 140 * 27 131 £ 34 137 *£ 26 129 £ 25
Vecuronium 125 £ 39 103 % 27 103 + 29 116 = 3.4
DAF {(mmHg) Cisatracurium IBE 14 77T E26 T4 x 18 T4 E£15
Vecuronium EEE=] 63 + 14 62+ 20 J1*+23
MAP (mmHg) Crsarracurinm 99 £ 18 97 £ 29 97 £ 18 93 + 16
Vecuroninm Q21+ 37 7T+ 18 70 = 23 HE + 27

SAP: syseolic amerial pressure; DAP: diastolic arterial pressure; MAP: mean arterial pressure; baseline, 2, 5 and 10 min — before and times afrer
administration of neuromuscular blocking agenc.

TOM, b AL IR, R SORE, W, BEESOFER I, wITho
,'%%T H %ﬂiﬁﬁ)/)ﬁ_o

Ea R
ARBOERERNL, EARTALT - LI T2 o VKB FOEBE T
cisatracurium & X7 0 =0 ADMATENREIZ K T HEHIZFETH - 7228, B4
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FE#01Z cisatracurium DIF 9 NN - T, i, ERREEMIZINZ =720
EO Do T, U END fiFlE bmiE TR TINVT - LI T ==
MEEE DFH L CTERTH Y . iR IEIT T 5 T AL OBE O BEITHE > TER
TRETHD EDFwmNELNT,

ARRER OFEHRIT . cisatracurium K ORI o =7 AFEALRTINLT - I T =
2 =)V O E RS CIATERE O R EMEICEELY T X T, BMEA b5 X
B SRNWZ EZRILTnD,

BN T3 cisatracurium 5% O BAREBEIERB N E o, S 512,
cisatracurium TIEN7 B =T AZHANGRERDIT L DEDB/NE ol

17) Comparison of the variability of the onset and recovery from neuromuscular
blockade with cisatracurium versus rocuronium in elderly patients under total
intravenous anesthesia. [Xiaobo 2012] ({E3-17)

HE) : m 7 n=0 LZAT v REOHFRHIEMNETHEMERZ /10D NBD Th
D, EE L THEEZ N L CHRtt S 2, R MR ER DN 2B TH D,
AT a4 RROAMFRIKE TR 2D, XUV A VX7 U RO cisatracurium
I3 Hofmann VHRIZ XV ESMEKAFNIIoMESND, £Z T, 7 r=7 L%
cisatracurium X D EHFHRFHNARESIEZL 2N REVO TIERWNE B X
oo EFFIRFRE: (TIVA) TOmEmEFR 2 x5 L LTI O 2 AlO/EHFEELRH &
CMERE R OIX b 2E 2 i L2 BRI I E T2ov, KRB CldmE i
#T cisatracurium 0.15mg/kg Xidv 7 v =7 A 0.9 mg/kg # HEh L, ¥y
NI A= EBITEOEIZHER LN LT,
KRZEOFE - AKRBRIZ. Zhongnan JiBE (Wuhan University) (ZBW T, K&
WS . Ao X OV TR 21T 5 TIVA F TR — BB Bt 221057
ENZ 72> TV 5 American Society of Anesthesiologists (ASA) Z3H I ~ 1 Ok A
B 80 Bl & R RN Lo, BRAE ONFRI, FEmilmEE (18~64 %) 7% 40
Bl s EE (65l L) 240 B TH T,
RIS ATIC B R ZEE 2 > TRE DO NDFEHFHT — &, 772 b bR F .
RE, K, ASADELAZINEL, BHATF XA —% (BMIL, K&REME) ZHMHL
oo BEZ 20 BT 20 4 FEICHEAEZITHI O £11F 7=, Cisatracurium O IE & fin
BN OV i BE O B 121 cisatracurium 0.15mg/kg 25 L, v/ n =07 L0
FHEEmEEL O EBEROBREICIIn 70 =75 09 mgkg &5 L7=, 7 n
v VEAEZICEY, A Ca— 2 TERLET ¥ LEFK T 2> TR THE
B DT AN END LI LT,

(RREE) TIVA (ZTEAZLE 2 > TEA - HERF L. BREE T TORKROSIZIE T
THEI L7z, I XY 7501 mgkg, 2R 7+—/L 1.5 mgkg, 7= X =)L
3~4 ng/kg THEEZE A%, 1727 2 =7 0.9 mgkg XL cisatracurium 0.15mg/kg
B, FAI7 7 v va LTEREEET A 2o TSBMNT THEALRE, MEF
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L LTI, el 73— 4~8 mg/g/fi L 2 7 =% =)L 0.05~0.5
pg/kg/min & FifeiE A L7z,

(WEFHRENTIE) A RED B O N OREHFRIFREIZ DWW TREE ESD 25 H L,
ST (ANOVA) IC XV BRI ORMEIFRIELZRE Lic, A7 TV —2% (F
RPHMER, ASA 3B, BMI, AFFREHOAME) OLEITITN A RMRIE
AWz, HEEA (T2b b EMBERER, /EHFRERFHE. B1EREER) ok
$x I% Tamhane ® T2 Z HW /o, {EHFEBLRFM ., EH LR & O EIE FEH D

IO OXDHEIZIE FREE AV, P<0.05 THOIITHFFMAEEEDH Y L L
710
R ARBRICIT 80 BloBFE L MAANT, RBRBEM THERETRO LN
RN Tz,
TER R BLIFA]IX, cisatracurium 23 I & #n & #E T 249.30+93.25 b, %lﬁ/\%ﬁif
261.0064.56 HTHY, v ru=0 LRI EREHEFET 115.90137.01 . &k
HRET 104.25£33.75 B Toh o 7=, Cisatracurium X e 7 n=7 ADHF & ?B\
TERRBIRE & 20X 0> E ICE T LT & TEN RPN (ENEh
p=0.998 KU p=0.552), {EMZEILRFHE FMEIL, FEmlma Bk Ol fE oW
T THRr Y v =10 A0 cisatracurium & D #H7> 72 (p=0.000), — K. TEHAFE
B X 6> X3, Rl —F#p4ER N T cisatracurium 252 7 0 =7 A |ZHK
o7z (p=0.000),
PR A7 S BT D FEfGERF IR 1, cisatracurium $& 5 D JE & # & #E T 49.50+9.15 47,
B FHET 50451466 3 CThH Y, v 7 o=y LFEL5OIEEEE R T 48. 3o+13 97
Sy, EEERET 707522731  Th oo, EARERMIIe n=0 4850
kAR CIXIER AR NERBIZE 272 (p=0.017) ., cisatracurium %
HOEEWMEREE B ERETIIEZN 2o 72 (p=0.999), 7 =7 LEHD
i W B T cisatracurium % G- D @A IR FRERFH A R o 72, S HIC
nru=vsEEOERERCBT SRR O 6 D XX, cisatracurium %
HOBWHMEEICBITDIEL DX ICHARFEICKRE -T2,
[FIE 4645013 cisatracurium #2503 @&ifin & T 15.30+2.55 47, @& T 15.50
228 3 THY ., mru=0 AERGOESEEERET 17.10+27.04 47, & E
T 2240%E7.16 53 CThoTo, @M ERETIE, =7 2 =17 A cisatracurium (Z ft
NEERFHE OELENARICELS, 62BN RKENoT,
MFT LT T A—=Z OREENEDIE O D& & K ilBRIEDFEERIZ Figure
1125,
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Aocuronium  Clsatracurium Focuronium  Cisatracurium Rocurcnium  Cisatracurium

. ROC aduk . ROC eldardy D CIS adult . 1S eldedy

Figure 1. Comparison of the effect of rocuronium (ROC) and cisatracurium {CIS) on onset time {4), duration of action (B} and recovery
index (C) for 20 patients (ROC/CIS aduits and ROCICIS elderly) in each group. Data are reported as plots of quartiles (boxes), median
{line within box), 10th and 90th percentiles (eror bars), and outliers {open circles). The maintenance doses were 0.025 mg/kg CIS and
0.15 mg/kg ROC.
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Ja

F L BB RMPREAERNIL, INEMEOHEZ O L) 2HELRFRTH
Do €T, MR 26 DEIE 2 L0 K< PHITE 2 BARAY 72 7 il 58 38 53
ROHID, EEEOBRRICHIZ> T, ZORMERFHICEZEIZR D, AR
BrCix. FEE B KON E i A3 T cisatracurium O 1E F Fifee RERE M OV E] 18 FF
DIELSENR 7 B =T MIHERFREIT/NENWZ ERH LT T2,
Cisatracurium |£7F & i B & min BFE & TR FRifod IF [ M ONEI1E KR R 23 [R] F2 B2
Tholdl, B/ u=Y AORAETEREE THESELL, S5IC,
cisatracurium X2 HD/NRT A —=ZDIEHHE R =0 LI~
B BB /NS o te = & RNEEERMICER S, UL, EEbBmE L
mlin i QX7 AFHBEBREMOIE S >E IR 7 m =7 A KXY cisatracurium
TREMNoT=,

18) Randomised controlled trial comparing cisatracurium and vecuronium infusions in
a paediatric intensive care unit. [Burmester 2005] ({23£-18)

BRY : REBRIX, AN TSR 21T 9 T/ HBE T cisatracurium O 1 AGH B % fifg
EL, FTLANMMELOEE T e 77 A V22X 0= AT 52 L2 HBY
& LTCHEM LT,

XKL OS5 PICU 15 RICBWT, NMBAXELT53 5 AND 16 E T
O/ EBRBRE R OHAERITE £ Z2RlBrktg s Lz,

4 Bl 1 MArETLHr7my s oA E—va ik HBREE
cisatracurium X (Z-X7 @ =7 ADOWT IV ELEL IZEI D £ 7=,

T — & O EIZ 1L Mann-Whitney @ U &, #EEVUFE ST CEXEAEE LW
B IREH]) . M Fisher O EEfE=RBE & HIGOZEO EMREHEXHE (EIEE
MAER) & o, SEaEHIENT 121X StatXact (version 4.0.1) }% OF Statistica (version
5.5)%H L7c, S FRIMRBMBE T XTI OWTHEAKRET % E LT,
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FE B : Cisatracurium O 7EAREE e fE (63 BFfE]. IQR : 23~88 KFfl]) 1TX7 m
=L (40 FFfH, 27~72 WffH) A EZED L oT2 (p=0.65),

AR ESFHEZCE N, FEABRZHESCT LI T A —T AZREEL LT,
HYEOHW TEINA — 7 A& 5 % 520 L 72 381X cisatracurium #E T 8 f], X
7= LAHETIFTHY, EEiEAEEITZERE 1HITD 0.1 R—TF X KT
b oTo, MEER CHREFFMICEERZIT R > 72 (p=0.18), FEAHM A2 @ U7z
¥ TOF & w7 B cisatracurium #£ T 0.5 (0.3~0.84), X7/ o= ARETO0.2
(0~0.83) TH-o7= (p=0.13),

TOF H>70%F TOEERRHIZ., Mg & LB 2l omfﬁ@é:k
MNTE -, RGP LIRS TO TOF AUy MCEEB THEEZEIT L.
minm@OT%otﬂ\%@£Wﬁﬁ%%ﬁ®m@1ﬁmuifnmﬁi
YRR 1L EIZ o TV e, BEHERE P REZ X7 2 =7 AT 123 5> (IQR:
80~480) . cisatracurium T 52 43 (35~73) ToH o7, (p =0.001, 95% CI: 24.1
~305.1), [EI1ERFH & NMB 3oy AR (Fig2) . Fhn, PRI, HEAREE Y
fll, MBS EORICEERIIBD N hoTe, X/ =7 AE50 6 FliXH
ERFE S 6 BFM 28 2 (p=0.0498, 95% CI : 1.1~64.3%) . %o>9t)1&JiEﬁi
(227 BE 2o 72 (p=0.73), Z O 1 BUIEEHIEDOBIRTH Y | BHERERE
X722 o T,

Fig. 2 The duration of neuro- 150
muscular blocking (NMB) drog
infusion (hours) is compared Lo
the neuromuscular recovery
" 3 ) denoted ag . Cigatmcunum = 0.0029, p=0827

time (minutes) denoted as the B . Vecuronium = 00416 p=0.417
time to achieve a tmin-of-four £
ratio greater or equal o 70% for s 100 2
cisatracurium (n=19) and ve- @ g":
curonium children (n=18) E W
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¥ &8 : PICU 1281 % cisatracurium EAIL, X7 0 =7 AZHREENEE
_ﬁ%ﬁf%égkéﬁﬁkb\L#%NMBﬂ%@?é ENIRNo T, Fh
AR HUHEE =4 U > 71X NMB 3O H&FFHE OB)T 121372 525, R H i 18
7] AR OHLN W TIEEEER 2N ERH Y, X7 D%?A&’#WJ’GE@@
PEAE & PEBR T D I2id o Tl o Tz,

< A ARITBUT B AR R R >
1) 7oL
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(2) Peer-reviewed journal DFRFE, A ¥ « 7 F U U REDOHEIRD

(1) TEE{EAA(LEGRER, KBRS AR E L TomERR)
OIETit# L7-mBE R L0 i & vz Xk, Peer-reviewed journal ®#& L
XIFAZ 7TV REORE L LT AR ST,
LFIZZDEK 2 IZ oW T 277,

1) Postoperative Residual Paralysi. [Andrade 2012] ({=2-19)

BHE) : iz &k ME (PORP) ORIBHE, ZWE, AOHEXOTBIIZ OV TH
5 HMT, PubMed 77— # N — R & R#E L CHEEMENT FIET VA >0
WX AEMELIEOL, TROORNFEZAHITBE L TZET v A UL &
E L7,
[#2E 7 L — REROT BT v A L]

A) BEEMEDE T FEBRI) ST B E2 T

B) A MRS D BRI B Z R

C) JEFIHE (FEHnEEER)

D) = kYR AT TEIY T T VIS W IR RS Tk &

72 FL iR

WHRERREDORRARLELT H2ER

Cisatracurium ka7 1o = L% G # 5-1% O PORP O ¥ B2 K Ui IRF fH]
L U=, TR TR TO PORP ORBLRNn 7/ o= L5 (44%)
TlX cisatracurium &5 (57%) I[ZHEA_NAEICEWZ EBRH LN -72, L
L. NMB O#&EEG NS T4/T1 LEAR<0.9 12725 F TORMIZr 7 n =7 A
DIEI>IPAFEECEVB), AR FHET 5 2%ICHE L THTL T
cisatracurium (Ztb_Xa 7 B =7 A THEIZEN -T2, 10 RIS HEZ D
2 fid> NMB T T4/T1 HIZ b IFR°AEEITR D b e - 72(A),

B AR In LT

PORP OHRBUMHE TR <. AFEFEL L Lo TINEORBSHETEHMNESE LB
TN D, MEEERMA G EET = — %2 L2 ERORAEIEIC L D4
R ER DT =42V IR ERIND, Fial) =X 7 T —EHERKIC K50
FE AW O KB TICIIRIERR® 5, LizRn->T, vr =9 LI~
7 u =7 KX R LR IER O P IE, AN ~T 7 2ADOFH & #HELE
T 5,

2 ) Current Therapeutic Uses, Pharmacology, and Clinical Considerations of
Neuromuscular Blocking Agents for Critically I11 Adults. [Warr 2011] ({23
-20)
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CHR IR 3R
MEDLINE (1975 4£~2011 4 5 H). EMBASE (1980 4~2011 4 5 H),
Cumulative Index to Nursing and Allied Health Literature (1981 4~2011
FH5H) OXE a2 Ea—ZIZ X i¥E L, ALVARDS, Wi B RFEFERE.
ICP JTiE ARRIEFREOEE B B ToO NMBA i A2 oW TRl L 72 B2 HF 98 K
OIS AW 2 R E L T2,
cisatracurium OFWEH A7 L 72RO K> T, BRUEOLE, RIE
B DR, di#E% 90 HAEFRO LA N Tz 15,19,20, Gainnier
51X, PEEP 5 cm H20 Ll T PaO2/FiO2 k72 150 mmHg A iifi © # JE ARDS
TR 1R EE RV EFH CTEHE L TV BEE 6 235 & L% i
L7z, Cisatracurium % 7|2 48 FFfHIC 7= 0 5 L7 B3 Tk, 120 FFE
PRI ] 20 U CRR B IR ICBHE D DR i R BB N R O B v, ICU JETHEN
RT3 2@ mH -7z,
HEARDS & 340l x5 & L FIHICHI 727 T — LARIZBE T 2 S sk 3t
A, HEERL, —EHEMR, EFFAAERER (ACURASYS #ER) T, PUERIK
(TOF) BE{E 0/4 Z#eFF9 5 L 9 BT cisatracurium % BA4A L T 48 KEf &
59 2 EEEDI NEIZ DWW TEHE L 72, Cisatracurium & 5% CTIIiE£B g
PRGN L ~_FEE L 90 H AAFERE < AN LIREN 72 U O H #0 % OVl % fE Fi 55 73
RWHEN S, EAMEET D7 — T, BHERADBE A2 b o Tz,
ARDS 3 36 5] & xf G R FEHRIG 2 R H L 72 S DD TRET L 723l ©
cisatracurium 5 TiX 7 7 B R EGHNZ 0L OB ORIEMEY A b
A VBREMEWZ EBRH LN IR TVND,

KA OBREOHE - HE
B E 1X ALIJARDS 5~ cisatracurium # 5% X420 L 2> T
D0, FOMORMIGHE OB IGHE T, £ NMBA % ISR IRT & D5 H|C
BT —FITHE IR, Lo THA 2SN 2B, H @ R s iE
(ARDS %), mET 50 ke, BE OFRME (FFKE. e ~2%) .
HMBNIOFHFRENMNE, BHE VS TAHZZEICANDSRETH S 2,
Atracurium & O cisatracurium (%, FEM 0N ERE L TR AT ERT 23 K5t 35 U X
7 INHEHRW 2D | B A 22 AT 2O CTHEOEE TIIFELWVWI &
DD, ZibOREFTZ AT VKLY Hofmann JE% (IEH 72 pH &
MR THA U D IEREFR 0 fiR) 2510 5 DT, ZOHEM X EHEE & OFRERE I
ML TH D, LA L., atracurium @ Hofmann JH512 K 0 Ak & U 2 #fk il
EMAHY laudanosine (%, RSB FAE2OHLBETEHT LI EnH . BIE
EEWS D (B ERTHRESINALTEY, B NTH 1 HFHREINTWVD),
Atracurium [FHEKFICE X ¥ I VilERER MERMEZFFE R T LD T, O R
MARTH 5 cisatracurium DIE I B FENDH T ENE,
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T=2 Y VT ROAPHE

TOF =%V v 7 MPEGIKREEIF &K O I KIE T 0 R 2 70 U 72 /i ) & R
By 3B -7, N7 v = A EEFC TOF €= &J/ﬂ%ﬂﬁﬁék JFR
BB (KNI A= 6 TPRIEND LV HIETED 50~100%IELE & &
DIBIRED E VD) HMTHIETHD Z ENPHL N> TV 5, Atracurium X°
cisatracurium DOFHGHFIZIZZ DO L 59 R ENBD N2V, TS OFEH|
DHKELDTFRHLLTWI ERTOEBELEDNLD,

Table 2. Comparison of Nondepolarizing NMBAsz31-s2
Aminosteroidal Agents Benzylisoquinolinium Agents

Parameter Pancuronium Vecuronium Rocuronium Atracurium Cisatracurium
Bolus dosing® 0.05-0.1 mg'kg 0.08-0.1 mg/kg 0.6-1 mg/kg 0.4-0.5 mg/kg 0.1-0.2 mg/kg
Continuous 0.8-1.7 pg/kg/min 0.8-1.7 pg/kg/min 8-12 pg/kg/min 5-20 pg/kg/min 3 pg’kg/min (initial rate);

infusion dosing 1-2 pg/kg/min
(maintenance rate)
Time to maximal 2-3 3-4 1-2 35 2-3
blockade (min)
Duration® (min) 90-100 35-45 30 25-35 45-60
Elimination (%) 45-70 Renal; 10-15 50 Renal; 35-50 hepatic = 33 Renal; <75 hepatic  5-10 Renal; Hofmann Hofmann elimination
hepatic elimination
Active metabolites  3-OH and 17-OH 3-Desacetyivecuronium  None None (toxic metabolite:  None
pancuronium laudanosine)

Histamine release No No No Yes (dose-dependent) No
Vagal blockade Yes No At higher doses No No
Prolonged blockade Yes Yes No Rare Rare
NMBAs = neuromuscular blocking agents.
Mivacurium and doxacurium have been discontinued: vecuronium is not available in Canada.
bldeal body weight.
cTime to recovery to 25% of control.

3 ) Neuromuscular blocking agents for electroconvulsive therapy: a
systematic review. [Mirzakhani 2012] ({23£-21)

ECT (FBREEEFEIE) MATRICK T 2K OMERICET 2 A7 ~7 1 v

7L E a—

Cisatracurium 0.05mg/kg # 5% O 90%#H % i HEWr /E 3 Bl £ TORFEIZH
55T, K (100%) thit MW EMBROBEIIT T HE2HE L, K5&

OHINNZ L0 e RAPRRAERE AR Bl E CORFMITEMNE T 228, fERE L TE

AR OIERE 24 T, 217 ECT M TRHCIZ @ E £ L< e,

B I RE & RN U 7o S AN K 0 RN B R I GE S AT WD b

DD, Z I E TIT cisatracurium % V7= ECT O ERIEEHRE X720,

— 07, Wbk bEOor 7 v =0 MIEAFEBERERE A A XS A F =0 H(THA

TOTMPCENOALTHY, ECTIZBITAAXY A =0 L0 720 L7

2o

TR EHR B OCERFFI OB S LWV I SICBWTAFH XA =T A T4

ECT Ickt9 B Mot & L CiIRs b, Lo, ERRHFERICE > TZ
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AXH AN AOFEREZBET 2L A RV BND, FEBL 0 f: 5
BHRIIAFI A M=V AREBROLGICIIETHDL, AH~T 7 AL
vecronium K ONR 7 1 =7 5 5% O THEEMEH 2 300y T o T
MTo2emnb, AT A FRGBHMFEELE OFMICEY | ECT fifTHR O R F 4
A= NI T OO BRREFELE R D5,

4 ) Continuous-Infusion Neuromuscular Blocking Agents in Critically Ill
Neonates and Children. [Johnson 2011] ({&3£-22)

fEfEIRREIZ & 2 G T /N I %7 5 Mstigg Mo @I\ 2 AT 2 BT, 24
IREFA] 2 2 2 i st 3K o0 B e Fffe 12 A ICBE 3 2 SCikil A 2 330 L 72, &I
MEDLINE (1950 4~2010 4 8 H). EMBASE (1988 4~2010 4 8 H).

International Pharmaceutical Abstracts (1970 #~2010 4 8 H). KO
Cochrane Library (1996 #~2010 4= 8 A)IZEES W C kR B 217V, il &
=G5 13 # 208 B O h Vi i3/ NS B9 5 fEar &2 St L 7=,

— WO BEEMATIEEGEOFENIMEH T 2HEA L RINT L08R HH L5
Z Bi%, Pancronium [FKEMBRITKT T HIEM O 0o & B E SO AR
BEMDOERELBREBEEZGET H/NNRICHT HEAEZRTIRETHDL, & -
JFIR P 2 2 A 2 ISk L Tid, IR S 4 5 1 ot % 38 K OV o7& PEAE ) D
EHENBRBICESWTHEMRE 41T 5> Y& Th 5, Cisatracurium K O
atracurium I ATFEE S ST AFHERE 1217 L 72\ Hofmann elimination (2 Xk - T
DREINDTZO, B - FEEELZAFTL2EFICOHENH T2 L 2MHEHT
X%, 7277 L. Hofmann elimination (X pH KX ONEEIZIKFE L CTHfE T vt &
DT 7o ARIRIE SO MRIRFA SRR L, KOV LT ¥ F—v 2 (Mt >~
gy 7RE) OHLNLBRTIE, EAOSHPEERNZERHL, TOM
DOMRELREREEOHDBEICK L THEMNT A2 EIXFIEETH D2, IR
EIXF R R REEZ R/NRICE D, HBICE=Z—Z1T\, 10 OFAH
DEMEHIRTRETH D,

SCHERIZ B THEDE S 41 2 45 ol 6 K O § RN 2 G- R £ 13 Table 2 (2R @0 T
HY, LHINTWLIEABRENMEHINDOIRETHD, LLREHELD
faEIREBICH 2 AR, HREOVNETIIEREEEI RN A OND Z b, B
EWRENVLEERLIGEND D,

i AR FE DI Y 72 - TE ., BRREIXR IR OB IRGE (& .OFREEE) . BITEM.
K OBEMRNENRBIZIE R 20 9 X& Th 5, Cisatracurium, atracurium K& O
vecronium (Z DWW TIF/NITK T 2 fsfE KO FFEAICE L TEZ< o e T
VARSI TV D,
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Table 1. Summary of Clinical Trials of Continnous Infusions of Neuromuscular Blocking Agents in Infants and Children

Study Design Age Range Initial Dose Dose Range Duration of Treatment
Pancuronium
Prospective, 3 mo-17 yrs 0.1-mg/kg bolus, 0.03-0.22 mg/kg/hr 37-192 hrs

open label,
dose finding
(n=25)"
Vecuronium
Prospective
(n=15)"

Prospective,
dose finding
(n=30)"®

Case series
(n=2)'7
Rocuronium
Prospective,
open label,
dose finding
(n=20)"¢
Atracurium
Case report
(Tl= 1 ) g
Prospective,
dose finding
(Tl: 1 2) 20
Prospective
(n=20)"

Cisatracurium
Prospective,
dose finding
(n=15)3
Case report
(n=1)3
Prospective,
open label,
dose finding
(n=11)*
Comparison trials
Prospective,
randomized,
double-blind
(n=19)*

Prospective,
randomized,
double blind
(n=37)%*

Neonates (n=4):
1-17 days
Infants and

children (n=11):

2-137 mo

Infants (n=12):
IQR 2-5 mo
Children (n=18):
IQR 2-10 yrs
Patient 1: 2 mo
Patient 2: 4 yrs

2 mo—16 yrs

6 mo

2-15yrs

I mo-13 yrs

10 mo—11 yrs

0-2 yrs

2-163 days

3 mo-16 yrs

then 0.05 mg/kg/hr

0.1-mg/kg bolus
then 0.1 mg/kg/hr

Age<lyn

0.02-0.04 mg/kg/hr
1-10 yrs: 0.1 mg/kg/hr
> 10 yrs: 0.07 mg/kg/hr
0.1 mg/kg/hr

0.6-mg/kg bolus,
then 0.6 mg/kg/hr®

0.7 mg/kg/hr
0.5 mg/kg/hr

0.5 mg/kg bolus,
then 0.3 mg/kg/hr

200 ng/kg bolus,
then 3 pg/kg/min

100 pg/kg bolus,
then 3 pg/kg/min

100 pg/kg bolus,
then 2 pg/kg/min

Cisatracurium (n=10):

1 pg/kg/min

Vecuronium (n=9)

0.06 mg/kg/hr
Cisatracurium (n=19):
4 pg/kg/min®

Vecuronium (n=18):

0.24 mg/kg/hr®

(mean = SD 0.07
+0.03 mg/kg/hr)

Meonates: 0.07-0.18

mg/kg/hr (mean + SD
0.11 + 0.05 mg/kg/hr)

Infants and children:

0.1-0.27 mg/kg/hr

(mean +SD 0.14 £+ 0.05
g/hr)
0.02-0.147 mg/kg/hr

0.1 mg/kg/hr

0.3-0.22 mg/kg/hr
(mean = SD

0.95 + 0.4 mg/kg/hr)

0.7-1.8 mg/kg/hr

Mean = SEM
1.6 + 0.08 mg/kg/hr

0.44-2.4 mg/kg/hr
(mean = SEM
141 + 0.071 mg/kg/hr)

1.4-22 7 pg/kg/min

2.8-22 3 pg/kg/min

2-16 pg/kg/min

(mean = SD
5.36 = 3.0 pg'kg/min)

0.75-11.5 png/kg/min
(mean 2.8 pg/kg/min)
0.03-0.18 mg/kg/hr

(mean 0.066 mg/kg/hr)

4-10 pg/kg/min

(mean = 5D

3.9 + 1.3 pg/kg/min)
0.24-0.6 mg/kg/hr
(mean = 5D

0.16 + 0.08 mg/kg/hr)

(mean + SD
71.9 + 51.3 hrs)

Neonates: 9.5-64.5 hrs
(mean = SD
36.8 + 24.3 hrs)
Infants and children:
13-179 hrs
{mean + SD
51.2 + 51.6 hrs)
6-187 hrs
(median 64.5 hrs,
IQR 30-81 5 hrs)

Patient 1: 26 days
Patient 2: 4 days

26-172 hrs
(mean + SD
74.6 +41.2 hrs)

7 days

36-284 hrs
{mean 98 hrs)

10-163 hrs
{mean =+ SEM
55.7 + 6.16 hrs)

18-224 hrs

40 days

14-122 hrs
(mean = SD
64.5 + 36 hrs)

25-157 hrs
(median 64.5 hrs)
15-55 hrs
(median 46 hrs)

IQR 23-88 hrs
(median 63 hrs)

IQR 27-72 hrs
(median 40 hrs)

SD = standard deviation; IQR = interquartile range; SEM = standard error of the mean: ICU = intensive care unit.
“Patients already receiving another neuromuscular blocking agent and having no twitch began to receive the continuous infusion at the first
twitch without a bolus dose. All other patients received a bolus, then began the continuous infusion.

"Bolus dose of 100 pg/kg of cisaracurium or 0.1 mg/kg of vecuronium was administered if clinically indicated.
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Table 2. Summary of Neuromuscular Blocking Agents Administered as Continuous Infusions in Infants and Children

Parameter

Pancuronium

Vecuronium

Atracurinum

Chemical classification

Active metabolite (% activity
of parent compound)
Need for dosage adjustment
Hepatic
Renal
Bolus dose
Initial Dose
Dose range
Time to recovery after
drug discontinuation
Recommended intravenous
concentrations®™*
Alternate concentration®™2% ¢
Cost'

Long acting aminosteroid

3 hydroxypancuronium
(33-50%)

Yes

Yes

0.1 mg/kg

0.05 mg/kg/hr
0.03-0.22 mg/kg/hr
25-75 min

0.01-0.8 mg/ml

1 or 2 mg/ml
5096

Intermediate acting
aminosteroid

3 desacetylvecuronium
(50-70%)

Yes
None
0.1 mg/kg"

0.02-0.24 mg/kg/hr
0.02-0 6 mg/kg/hr

20-435 min*
0.1-1 mg/ml

2 mg/ml
$1.28-9.72

Intermediate-acting
benzylisoquinolinium
None®

None
None

0.5 mg/kg®
0.3-0.7 mg/kg/hr

0.44-2.4 mg/kg/hr
8-56 min
0.2-0.5 mg/ml

Not available
$5.20-12.13

‘Both atracurium and cisatracurium can result in accumulation of laudanoesine, resulting in the theoretical risk of seizures (atracurium >
cisatracurinm) 2831

"Patients received a bolus dose in only one of three published clinical reports each for vecuronium® and atracurium.*

“In one case series, two patients had prolonged paralysis (3—15 days)."

“These concentrations were used in fluid-restricted, critically ill children.

“Data were also from anecdotal experience.

"The estimated cost is based on a 10-kg patient receiving the lowest initial starting dose for the drug based on published reports from Table 1.
Pricing was based on our institution’s cost; this may vary based on institution-specific pricing.

Table 2. (continued)

Cisatracurium

Rocuronium

Intermediate acting
benzylisoquinolinium
None®

None

None

100-200 pg/kg

1-4 pg/kg/min
0.75-22.7 pg/kg/min
0-106.8 min

0.1-0.4 mg/ml

1, 5, or 10 mg/ml
$14.60-58.24

Intermediate acting
aminosteroid

17 desacetylrocuronium
(5-10%)

Yes

None

0.6 mg/kg

0.6 mg/kg/hr
0.3-2.2 mg/kg/hr

24-44 min
0.5-1 mg/ml

5 mg/ml
$6.70

(3) R EF~OFEENIGR L L TORBIRD

<IN BIT D HREE >

1 )Miller's Anethesia 7th Edition ({23£-23)

VEBAREFE BT, BANEIRAEFZSNELEI N6 - HRITH L,
RRAKIZBWTHEH SN TV DR NI N TWDHET T, EENREEE L
THALE AT T &AL T2 AL OFLaR 1T 72 WV (4B 2 23, p859-911)

(Table29-6 and 29-7 D i F)
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Table 29-6 Guide to Nondepaolarizing Relaxant Dosage (mg'kg) with Different Anesthetic Technigues®

ED.. under N,0/O, Dose for Intubation
Long-Acting
Pancuronium 0.07 0.08-0.12
d-Tubocurarine 05 0506
Intermediate-Acting
Vecuronium 005 0.1-0.2
Atracurium 023 0.5-0.6
Cisatracurium 005 01502
Rocuronium 03 0610
Short-Acting
Mivacurium 0.08 0.2-0.25

Continuous Infusion Dosage (ug/kg/min) Required to Maintain 90%-95% Twitch Inhibition under N,0/O, with Intravenous Agents

Mivacurium
Atracurium
Cisatracurium
Vecuronium
Rocuronium

315
412
12
0810
912

Supplemental Dose
after Intubation

002
01

002
0.1
002
0.1

0.05

Dosage for Relaxation

N0

0.05
03

0.05
03
005
03

01

Anesthetic Vapors®

0.03
0.15

003
015
0.04
0.15

0.08

*The suggested dosages provide good intubating conditions under light anesthesia. Satisfactory abdominal relaxation may be achieved at the dosages listed after intuba-
tion without a refaxant or with succinylcholing. This table is intended as a general guide to dosage. Individual relaxant requirements should be confirmed with a peripheral

nerve stimulator.

1The potentiation of nondepolarizing relaxants by different anesthetic vapors has been reported to vary 20% to 50%. Recent data suggest, however, that this variation may
be much less, particularly in the case of intermediate- and short-acting relaxants. Therefore, for the sake of simplicity, this table assumes a potentiation of 40% in the case
of all volatile anesthetics.

Table 29-7 Pharmacodynamic Effects of Succinylcholine and Nondepolarizing Neuromuscular Blockers

Succinylcholine
Succinylcholine
Succinylcholine
Succinylcholine
Succinylcholine
Succinylcholine

Succinylcholine

Anesthesia

Narcotic or halothane
Desflurane

Narcotic or halothane
Desflurane

Narcofic

Narcotic

Isefiurane

Steroidal Compounds

Rocuronium
Rocurohium
Rocuronium
Racuranium
Vecuronium
Vecuronium
Pancuronium
Pancuronium

Narcotic
Isaflurane
Isefiurane
Isaflurane
Isofiurane
MNarcotic
Narcotic
Marcotic

Benzylisoquinolinium Compounds

Mivacurium
Mivacuriuvm
Mivacurium
Mivacurium
Mivacurium
Mivacurium
Atracurium
Cisatracurium
Cisatracurium
Cisatracurium
Cisatracurium
d-Tubocurarine

Narcaotic
Narcatic
Halothane
Marcotic
MNarcotic
Narcotic
Marcatic
Marcatic
Narcotic
Marcotic
Marcotic
Narcotic

Intubating
Dose (mg/kg)

05
0.6
1.0
1.0
1.0
1.0
1.0

0.6
0.6
08
1.2
01
0.1
0.08
01

0.15
0.15
0.5
0.2
0.25
0.25
0.5
0.1
0.1
0.2
0.4
0.6

Approximate

ED=: Multiples

T

2

Woow W W

—- NN W RN

=

= 0 = Nk

b

Maximum Time to Maximum
Block (%) Block {min)
100 —
100 14
100 —
100 12
— b |
— 5
100 0.8
100 b ¥
100 15
100 1.3
100 09
100 24
100 24
100 29
o9 4
100 33
100 3
100 28
100 25
100 23
— 21
100 32
o9 o)
100 52
100 27
100 1.9
97 57

For atracurium and mivacurium, slower injection {30 seconds) is recommended to minimize circulatory effects.
*Time from injection of the intubating dose to recovery of twitch to 25% of contral.

5 it % 0D 20 R FEBL AN N Z

Clinical
Duration* {min)

67
746
113
93

36
37
53
73
4
44
86
0o

16.8
145
186
197
20.3

EH& &R

N
81

Reference
144
145
144
145
146
147
148

149
148
148
148
148
150

152

149
153

147
1
154
1
1
1
152

ENTRHE R REMER DO MLERMED 1 > TH LN, [k

LMD EmNENTHL AT T 7 VU AOHRERDP R HES, Kb I
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DIk Ve =0 AL TN a =7 NI b RREEL H VO (Figure29-18) ) &

B STV D (122-23, p876),

(p876 D 1k Fr)

The times to 95% blockade at the adductor pollicis after
administration of the EDs. dose of succinylcholine, rocuronium,
vecuronium, atracurium, mivacurium, and cisatracurium are
shown in Figure 29-18."7"**"7 This illustration shows that the
most potent compound, cisatracurium, has the slowest onset and
that the least potent compound, rocuronium, has the most rapid
onset.'""**"*" Bevan'” also proposed that rapid plasma clearance
is associated with a rapid onset of action. The fast onset of succi-
nylcholine’s action is related to its rapid metabolism and plasma
clearance.

1 x EDgs
100 -
g{] —
ol ¥
E 70 — o
E
= 50—
7] L
% 40 ay Succinylcholine (75 + 11 8)
£ 30 g ) == Rapacuronium {77 + 17 5)
20 _ v == Focuronium {105 + 36 5)
& == Aliracurium {192 + 23 &)
10 — =t Mivacurium (192 + 26 5)
[ =@~ Vecuronium (201 = 208)
=iz Cisatracurium {268 + 45 8)

LSS RIS RN T L N MR S I TV SN O N B |
0 60 120 180 240 300 360 420 480
Time (s)

Figure 29-18 Percentages of peak effect after an ED,. of succnylcholine,
rOCUronium, rapacuronium, vecuronium, atracurium, mivacurium, and
cisatracurium at the adductor poliicis muscle. Times [mean £ 5D) in seconds
to O5% of peak eifect are shown in parentheses. (Daota from Koprman AF,
Kilewicka MM, Ghori K, et al: Doseresponse and onsetioffset characteristics
af Fapacuranium. Anesthesiology 93:1017-1021, 2000; Kopman AF, Klewicka
MM, Kopman DJ, Neuman GG: Molar potency is predictive of the speed af
onset of neuromuscuiar biock for agents of intermediate, short, and
witragshart duration. Anesthesiciogy 90:-425-431, 1999, and Kopman AF,
Klewicka MM, Neumon GG: Molar potency is not predictive of the speed of
anset of atrocurium. Anesth Anolg B9:1046-1049, 1994

> T 74 T7F =IO T

=

HA/NBKAEFSOBEEEZIT HEERo T 7 0 7% —& LTI,
rocuronium <> vecuronium [XELEEAIE V2 & ARG I TUW A DY, cisatracurium
TOMREITHETH D, X 5T cisatracurium X, rocuronium *° vecuronium & @

cross-reactivity 2MEFETH L (LR 11) . ] LB TWD,
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lcisatracurium CTOWEHEITHMETH 5, | L OFCBIZEAL TiE, sIHL TS XL
Mk 11 (1281 2 3Tk Tpancuronium, cisatracurium TO 7 F 7 4 7% — D
HFIIHEETHDL, LLeRND, TNENOREFNZHEH LIEEEN DN,
COMROKBELZ T TEY, 774 7F v —ORBED 95%EFHXHE O L
FRIZ. £ £ 41 33/100000, 17/100000 ThH 5,] s TR, 7F 747
F—DRBRD O5S%EHXE 2 EAHE. %3 L cisatracurium 7237 7 7
A4 T7F VORIV THEEL (IF 2720,

(p982-983 D i)

Rocuronium had the highest rate of anaphylaxis, at 8.0
episodes per 100 000 administrations over the 10 yr period
(95% CI 5.8-11/100 000; see Fig. 2). This was greater than
the rate of vecuronium anaphylaxis at 2.8 per 100000
administrations (95% CI 1.3-5.3/100 000). This difference
was statistically significant when considered over the 10 yr
period (P=0.0013), or when limited to the 5 yr for which
sales data are available (9.2 vs 3.1/100 000; P=0.01).
The next most frequently administered NMBD, atracurium,
had a rate of 4.01 per 100000 (95% CI 1.6-8.3/100000).
No cases of pancuronium or cisatracurium anaphylaxis
were diagnosed. However, the small number of patients
exposed to each of these drugs reduces the precision of
this result, and the upper limit of the 95% CIs for rates of
anaphylaxis is 33/100000 and 17/100 000, respectively.

—a&— Succinylcholine ~ —#— Cisatracurium
—#— Rocuronium —&— Pancuronium
—&— Vecuronium —+— Mivacurium
—— Atracurium

120000

100000 =
Anaphylaxis rate per 100 000 exposures

in WA, 2001-2011 (95% CI)

80000

12
60 000 -
‘\/ 10 - }

8
40000
’*———f——’—-g\. 6
4
20000 o e
o 5
¢ " " 0 L 1
" im::p = i :
oo | o | e | 5 Rocuronium Vecuronium Atracurium
Fig 1 Market share of NMBDs sold annually in Westermn Australia Fig 2 Point estimate of cmaphylnxis rate per 100 000 exposures,
2007-2011. Units are number of EDgs doses for a hypothetical 70 with 95% Cls

kg patient sold.
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THICEE L, YEEBEREFEICBWTE, [T ToMifEEITe 2% I -N-A
FNVET AT 2T —EBOkBEEHEFELEZT, LML, 0.1~02mgkg TZ D
ERERT R n =0 AR, HEFICLERREIXBRKRERREI VXD,
IZEWV, X7 = AFEEHOBRBFTE XICALND GHERRE BB AD
JRIKIE, ZOBZORETHLARENS H, ) LRl STV 5 (p8sd),

(p884 DI HE)

All neuromuscular blocking drugs can cause noncompeti-
tive inhibition of histamine-N-methyltransferase, but the concen-

trations required for such inhibition far exceed those that would
be used clinically, except in the case of vecuronium, with which
the effect becomes manifested at 0.1 to 0.2 mg/kg.*** This could
explain the occurrence of occasional severe bronchospasm in
patients after receiving vecuronium.**

> BIEMREBIEEREDOBFIZONT
AA/NEREESS0EEFEITIT NEFE, BEMFREEEREOBE I LT,
frakESE . #FIZ cisatracurium OGN EFZTHD L W) HMENTA I, WL
DDA RTA L THHRINS>OH D (SCHR 9, SCHR 10), TR A #E 722 BjE
FER AR EERE DN TR OB E L TCHEATH D ARMENRE W, | il &
TW5,

SCHR 9. 3CHK 10 1d. ARDS &2 9 2 stz K o 7l O FLib 23 & % 7215 T
cisatracurium 7% ARDS B F# (Z%f L rocuronium <X° vecuronium (2 bk~ THH & /(T
TS E W) Il TR,

CHUCEE L, YEEFRFIZB W TIL. ARDS EHE 392 7 ot 5 o F A
FLIR T 72,

2)FR bR S e HRE
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<HRIZIBIDLHTARTA L %E>

HABRBE 72 MO ARERFEEFSIIAAR NI EE RPN EE S
ATz 2hig « W RITK T DBEF OFRIE A T E 4 TRRERIE 3 I OVpR I BE 1 3K 5
A RTA I (B¥-24), TANTMERFPOEEFOTLODTA K7 A ]
IZBWTAELTWDS ({25,

(REERE S X OBRERBEDERRGE R T A BT A 25 3 D Hikr)

VI EabEsE - HiE *

Os0=9LE{Et%¥) rocuronium bromide (B :E{EO020O0=9L)
O FRIFRE O[O/O0 -V AR | OB @X/NERRE QO[OO0-JLEY | OB
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2)ili S

B AR TR YAy o, FEREE AICLD — EL VO IR 2 OIEL TS
(1) B OFHE
(2) REEESORHLE

3)EEE

(1) |{EE4EFT, WAIHFERELCOrO=74 0.6 ~0.9meks TR IEL, #iP4202I50T 0.1~ 0.2 mg/ke BN 5F
A, (ERIF s A R ISR L TR S72, 0.9 me/ke Bl LEIFE AR LL TS TABRIZIER T 2. it Al kb5
BYSEE, Tuelkeimin OF S 4 1 CHSE ATRAS 5. Fl SR RIS CEE T 2.

A S L COAF Y A=y AL O U= AT 225 7+ Y ksl nra=94 1. 2meke @

BBV TAT AL AL IR L T E IR SRR A S 2 ks, (R 2 I EL AR Th AL SN,

(2) BERBEGE S HEIIHLEOATHE, ERARK 20% L2 Rk chs, FIREHEOFTIF—0, FFR0y—
MR 73RO FEMER 53 2L B A L0 T, I ARHTER AL 2w, IS ARCR G LAWIDIC T2 &8 e
L€, TARTIY Y, LNADTA 3 7 PEF AR, 703430y, BFOanF 'y anyBr A7 Mo s, AFLFLE=vn
YaANFBEIAT N, 7N, FRFATT L FNIERE, Nravf Y BTER VA,

VI iabigse - s *

ANoOO=ZYLERIE¥ vecuronium bromide (B4 : 2ERZO=H L)
O ERIFEERE Q[ N0 LEY  DEA @X /NMNERERE Q[ ~NIO-T7LES OB

2)# b
(1) RS OFTE ERERORIE

3) Rk

ABEFERICL HEEO~NYT=7A(0.08~ 0. 1mgke) 2FHET 2. FHEHE S SI00ET 2 T2 3 54855
A5, G A O FEBLE LD v Fod, 2 4 TR TR A5 L4 5 R B e 554 30 /0@l ing: 7 (0.02
~0.02b mgike) {7\, FOHEIIH 16~ 20 HTHIZEINT S, v ru=s Az 2T, RELGEMEE 5217 Tb BRI A
v, MRS THOM AT L pglkeg/min GRS G-$ 545, BREEH sz, A0a0-& OFE 35 LU F 38 R0 1 i e 11
VBRI AOT, AN AR BB IC e s — i R E L,

B EAREOEI BB L R 572012, B84 5 priming principle (7#HE5) 2, HHEERT 0.2~ 0.3 mg/kg (I E
FTEHEENRAALNTOES, OB ROERIZIEH B IEAT R L0 0, FEO it ORI 1 AR R o i 250
HITEHIb RS Tha.

BRI LS O R R A TR T AR A ZEds, " U= A0 E NS ENFIESSEFINLZ LN H A £
7o P BRI T R M LA A DI B A Ch B0 &, Ryu = A i3 L L BT AL L TIL 2 A
RBE LA LR LB T A Y AN AE 5. SRLICHLTE, wihlzh A~ ru= 243 E A M G it Lok
FEATTRERLZICT S, LR ORI -> T § 20T, BEro=yiarshzfl B4 a2k im0 Lal,
TRF L)AL FROEEDE Thd im0, CORIEFE ALLH AR BENOREFERETLOT, AT AF IV
SOTEF LA L 2AFT—EHEEII L) - 2R R EZEER O F I H TT R SR 597 08, ORI AE

BT 5.
W BRI P T 5, F 4y — R F 77— VORI SRR A T AL R E L0 T IEARRZR A LR

(NORER P DOESHDT-DDHTA KT 4 D Fy)
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[PEZIITE

a. AIOZJL(TRE2T9TAR)
TE/ATAAFEEYT. PEFRERLOER SEME S, A EMREEN{EREILY, 0.08~0.1mgke D iFE
#o0~90F IR R AR T 2. Bl 325~300 L0V, irshiEEAE RS g A I E RN S L
HESh, 0.05~0.08mgkg/hFHEIFREET 5,

L E Y Tdd H3-desacetyl vecuroniumt, 80%I[FEDFREZHLTHEY . FEHHHERITIEAL LVRTHL. FFTE
RETHH-HHSETLTOSES IFERANZBELLT{ RMBRSOESEEBEEOHAETISEESBHETH
Y, —EMICRLY, MERiR S LT AOAEELLVHEEB)

b. MAHOZDL(EFTOYIR)
TFI/ATOAMEEY T, BEHEEREO RSB MIESE. 0.06~0.1mgkefdiEITEU4 LINICEIRAH b AT
~007 T B, 0.02~0.03meke# 1 ~ 2B I T LI ELHER T 5. BB 5T 55 8130.06~0.08mgkeF F5EL .
0.02~0.03mgkg/hr@RE CIEHHIET 4. BRESEET L0, —A—HIEHRESEPLELT FEOFENLE
NOEHIGEFHERT HILEFHET L (HEEB).,

BHENAIAZD LIFHESERICHEREERICES>—BIEOEIR, MEEFEE-T, EICRERFCEEER
E. [REXERHGLE cAFIVERICHIBERGEADIEENH L. BHEITF- BREETERTE. AH-OH#GE
ELTHERANERT 5108 T 5,

(5) BELENEITIHRDAFRTOEKRRERBE N, OCFRMEHASERE (EFE (1) B
) iz on T

AFBICBNWTHARY =V RS (BT 7 Y - AI 27 T4 AL
23 1990 AR WA ZE 1T FHEG R 3B 2 520 L T\ 523, BIEE BHIALNBLE O
RAEBIRSE TIZHEVY, 2008 4F 10 AICBEFE SN Z 2R LTI, 2B, Y
EARRBOMBFEICOVWTARIMEFIZAH I N L DIE RN,

(6) EREo (1) nb (5) ZEEXTZEEDRZYPEIZHONT

< HERHE - ROV T >

AFNLIZNETIZ 92 WETHERB I, 2R TRE 203 AR R—
&ﬁ%ﬁﬁfwékﬁﬁéﬂfkw\%@iET/xi%<@ﬁ4%74/
THELSFHES TS, L Lann, BIE, FEROmBMEGmERE LT
AN G N ODOBRIRENRH D | ffﬂﬂn&iabﬁwfﬁﬂ%%ﬁ@%iT@H#F‘aﬁ%ﬁmﬂéﬁ
MDA DEDFEIZ DWW TIEARK & FEDOEANEHRETH D, FFlZEh
HOEAEFRFICHNWOND U N—RFEKOFEHIZL D | RHRFECE P IREE
TO#EFHZHENE LRI T, AF EREEITENL EOFZME, F
EMENFE O BN DIRREFTIENESL TV D

<HEHYEHE - HEIZSDWT>
RKENIOAE« AEIZHOWTIEHA R4 VHBITETOEWILLD OO, #
R TICRTAREICB T AEBHE - HE#EUTHLI EEZLNS,

IR AN 4 5-
KB  [BOA] 0.15-0.20 mg/kg
[2-12 7%] 0.10-0.15mg/kg
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[1-23 /» H] 0.15mg/kg
HMERF [T 0.03 mg/kg
Fife i 5- - [l AN] 3 mcg/kg/min (FH 45 F)
1-2 meg/kg/min (22 7€ IK§)
[2-12 7%] 3 mcg/kg/min (BA 45 FF)
1-2 meg/kg/min (22 7€ IK§)

< BERALE S I Iz oW T >
HA/NRRKAESZSOELETIRIL & S 72 CHkix, STk 2 Z2FrE, Yis

SNBBEINT-B6E - Zh R i2xk L. [cisatracurium 723 BEAF @ rocuronium <°
vecuronium ([ZHERTH L MIEN TS ] ET2WETIT RN T,
SCHR 2 1, NREBEICBNTHME N AT L T2 0fHIoBRIEIZE L,

[cisatracurium 7% vecuronium (ZH_TH BN TWS ] & D 2005 4FDH
ETHSTN, 2010 LY BARTHMHEHAIEE & 72 > 72 Sugammadex % H VW THy
AR R O VE NI EGR IS HEBU 3 2 RN ERBEIGICGE A I CLEkE, i HEE O
Bl )5 1 cisatracrium O [ERE FEOVLEMEIILT L H E < X720,
AR N R & D WXL B D W TR F S0 TV D CERIT DWW TR L
TRERMN B Y, cisatracurium DO TR IZHEXTHLNIZTEATWS Z &
ZRTHEIIEON R0 T,
725 . Sugammadex fif FH #Z I FHFE DL & 72 Y rocuronium & FH#& 5 L7254 .
fLHZ 7 U —® Sugammadex 77 F 235817 L. FALUZHE G S5 rocuronium (24
BT o5 8., MR EEER S+ oI BE SN WATEEEN H V|
Sugammadex & #& &M D 722\ cisatracurium N E L DFERIN H 5,
ikt L, 18-45 DA T T 4 7 TORERIZIB VT Sugammadexdmg/kg £
5o 5755, 304y, 4557, 60 537 I\Z rocuronium % 1.2mg/kg $¢5- L. 5 531 Tl
rocuronium -4 5-4% ) 3.06 43 T, 25 LA TIX 1.73 R ICH iR 2/ TE
D ({23-26). IZ 1mg/kg LA E® rocuronium &R EHIZE > TilmEE -T2
ELTH, ZO®RICHE Sugammadex #HWNIEMLTHI TE DT (3
27 EHRENLE L 5 A ICB VT cisatracrium D ERE _EO ML EYE IS
FLbm TR,

BEYHERIIRBE SN TWDET T 74 7% —ORELEEIZTOVWTIHAE LK
B, GSK tE» CCDS DFt# TiX. 1997 LIk, ZHF TIZAHA 392 Ao
T ENDOTFT 7 47X — PN E SN TWD,

B L., RAERE (NMBA) O7F 7 4 7% —(ZBT 2 HEITOVTIHLL
TONAT AEEBETAHIVLENLDLEEZEZILND,

*NMBAIZ K DTF 74 7% —DRBEMENIEFICTENTHD Z & (NMBA
#5410 1/6,000 - 1/20,000)

WS ICHZENREO D 2k
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CHEICHIRAAS T ANFET DR H D 2 &

*NMBA IZ X BT 57 4 T7% L —DBWEENEELIH TRV &
FRONRA T ZNZONWTEH<EEER L N>F THEELINTE Y, NMBA
WZEDT 7 4 TF =IOV TIL NMBA [H O E 73 b 23 8 L,

Fo. BRIERZAT o 7284 OB ER NG b 7577 4 7% —BEEFNIC
® LT, RITEEAED NMBA ZHEEICHEEGTHZ L THICAETHL F A
A NE/BTWD,

4. BT _ERBOBHELE 0 HER
B

5. fH#&
< FDfh >
PA=RAAP
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