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1. [FLC®IC

N %12 L o THlifiti (value) 25 % & D123k L Tid, —#k
2, AN BFERAIMEINSE L) TH D, /2, Th
T 28D H < 200 Mo L Ebh T,

FEGE A [ A e ] R T 22 el ] 7 OB b H %
A, FEIEOAZORRBERE, 0w T3 EE O E R
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Mo RIS, AW RIEEE AT 5 A0 - SR & %
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KO (well-being) DI RKAL % H YIS, MARHI AL
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AT D885 (socioeconomics) DHERT % A, A
TEHORBEO—II LIV EEZ D,
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1) EEREMTOBKRREMEDEANLTEZ
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CH, 1) ol E#% BRI ZHEIMELEzohTw
Bo BIZIE, RFRPRENTBU LMl L 133G L Aok

W EEERE
RIBR 2R B R 2 A FE R R 3 R SEBOR
(T 5650871  KBRAFWKH T I1H I 2-2)

E-mail. takura@heip.med.osaka-u.ac.jp

ANLIgg41% 15 20124¢

RCHMDP R EIND, 20, HAKEZFT 530
FITE o T, TOFTEIHE) filifEid,

BEEE (function) + 2t H (cost)
=#HE /X7 4 —< ¥ A (performance) =i (value)

CHMIND, B, MldEE, WMREINLIHR
(outcome) | EFVWHZ 5T LN TELD, FHRIZE -
THEON LR (utility ; ZIEHEDORRRRGRL) *HEL 2 & T
BHETHIEDNRTH D, L7ed > T, EFRTTFOE
IRFEE Y Al & RIARIS, R & 2387 E O A TR’
BENLBRETHY, N7 r—< A (BHIRE) T
B2 ezt 5,

72720, BEY — Y ADOWEIL, e REE O HE R
HET, BHEZEHGREOKARTRT I LIZR S, OF
D, BEHRFAM DL < b (ORREZ &) 2R - MIET 5
L) HIYIZHH§ 2 REICAMED T2 2 L2 ), Bl 21T,

& FE a1 (outcome) + JHZ &R (cost)
=387 + —< ¥ A (performance) =lifi (value)
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utility Autility X Ayear = AQalys
1.0 T
Therapy(+)
base ..|-. Survival time
(quantitative
profit), Quality of
life (qualitative
profit)
‘ Therapy(-)
0.0 : >
(pre) treat:ment (post) time

1 BEHBE» SRR L2 i (A4S oME
HAR S, BEHREmE EEyH, 385 4%, inpress? X U ER.

&, BRoW & LTIz zhH (utility) ZIGH L7727
7 M ABINOBELBIRT L2 E L hoTVD, £
DTU—=IN - 25 ¥ F— FRBEO 1012, A (&
MFIE) & AG O AR O ) % FIKZEH T & %
BEREBAAF4E (Qaly: quality adjusted life years) 25 % (X
1?2, ZhEMMHLEHSRROFEIL, [#A/ EE
AR I DSHALIZ 2 ), AN S WIZ ET + =< ¥ A8
BWZ LR Do RFEICE, [BAIZWSERTEZ 2T
5 LR VMR T 223 TE 200 ] 2R
HAIaZLilhb,
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DA 72 Z 2 7 | TR & % R HEEHA O FFi -~
T 5K LT, BmE M &85 0 g & 47 ) B E
JA%H It (incremental cost utility ratio: ICUR) 2% %, Z
DICURIE[¥450 B R /¥R ] RS, RS IR
T OB TE A Z THZNL RIS D TH
U, WhbWwB ST +—< v 2 (BN BRL 25 E
WY EZHFTRY, B4 2 RX—3 3 v % Lol B v
TSNS,

Bl 20X, RBHA & HARTIRWEHTH D) 2SR
REVEGEETEM]ERY, FLBREELHLERZRID
BEVWEHTH ) RESRHIVNE W EIE[HM] L%
% (B2)o —MIZ, #i7z 70 BEHHAM 03 2 il O s
W 5 DI%, M2OG TICMESTONL [HR]DOY —
YERY, ZITIE, LVEBMUYD D HESREFE LES
WDHEIVET Vv ANLEILR DD EO—F% RIZIFH
T 5o

3) EEFIMNAT HMEZSKINE T D&M

5L Tid, TOICURZ AWM OB WS Z &8
oo ZOMRUL, BHIIKNT 2 EROZIERE (WTP:

Cost

A
Doubtful Dominant
Cost: §  Utility : - Cost: & utiity :
Utility ¢ JUtility
(-) (+)
Inferior Effective
Cost : A utiity : B Cost : A utility:f
v i i
Cost consideration

(+)
ICUR : Performances are compared between medical technology
= Value of medicine is discussed with acceptance of public health insurance

B2 PR o B PR AR T 10 2 il % 20309 2 M2 CEH & %)
K24l 6B 5 7)) ¢ Incremental Cost Utility
Ratio (ICUR)

AL, BEAEL 551 207 2 A 1 C —BEAERE O R

D7 . IR 1340: 16-7, 2009 P

willingness to pay) *E2 DFARE R R SO X, EHRER
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HE2ZEPHAWICa vy RAE2BLNLOT, T
FLENZNT 3 =<2 2D DI AN AT Y & i X
nad, 2%, ThidthassQaly =4 LTI ICERHE
ORFWEFML CHD L EBFRTLELEDEZOND,
1 Qaly®7: ) OEROZIEREIZL, KETH WD
PO O HREIZH ), #1600 HHI#HETH 5 L L
ENb, TOZPEEHL BRMOEDE LTADA
- R YET DL LIV HAETLIENFRESIN
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[N X ERE IR R 5, &b, MAOREEZE 48
W53 B 8i4% (benefit) OGS X, R ICIRBUE AT
2DLFFETHL, LiL, Bkl S 2R IHIRFHELED
] R DR B B A R U R 0 A W & 2 ISR
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K1 AHBYN LD HZIH 73T (USS/Qaly) Ot B

Range of Cost-Utility
Therapy (Performance: USS$/Qaly) Notes Reference
Usual clinical ventricular assist system 78,000 ~ 324,100 BTT/LTCS 7)~11)
Implantable clinical ventricular assist 198,184 ~ 414,200 HeartMate I ®, BTT/DT, 13),14)
system (second-generation) significantly increases survival
and QOL (but high cost)
Transplantation 29,000 ~ 57,000 — 12)

BTT: bridge to transplantation, LTCS: long-term chronic support, DT: destination therapy, QOL: quality of life.

%5, Qaly & w72 EHE IR (RHR M IR 2R ERE) O
BLAIZDWTIE, RO &) RikamdgEs il S b, i
I, THRICHEOND Z IS N5 Qaly ITHD X3
MIREZAT) & v ) “prospective health rule” % FEAIZ L
D0, [EimE & A THS Qaly D EADITE LR 5 |
&\ 9 “fair inning rule” R [BIEW LR BOKMIC I D
COEPREDZMRT ] LV “rule of rescue” % b ERE T
ELVIHEMLEONS, DX )T, FEGEDRIER
FH 2 AlifE 2 2500 L2 Ao IREEROEH IO W T,
SRR M2 S ORI R EZZ 5N D,

3. 1EARMHBNA T OO EEHEDEIT

1) EARMHEN A TIOREOE A AD

[2. ERHFRSAMr o W R AE U O RFAl O B 2 | TR L 72l il
R o FEF & LT, i B A 0K (ventricular assist
system: VAS) (2D % O ATHISE DML E T L D720
BERITH D, BRNFED R SN E25R)IL <, FET
YA VR GIEGIRE D M x 272 0BZ O E IR WA, K
D &9 AR AFARN S o

A E R B A TO0E 2 5 2 B R 54T ot
HED-IIZ X B E, FITODEBAEAND D% X (bridge to
transplantation: BTT) @ i #C 78,000 ~ 324,100 USS/Qaly
W27, HiR O 2 BEFEE IR 2 ARG S Bl S Bk
D5 &, BRREEN N7 4 —< v AOMBIIEE 722 H5
WELTWARWEHREIND, TOBBE LTV 29D
WRDZBRT SN 5D, £EDE (quality of life: QOL) DLk
HBRHRBFOFEBL L V) ROV T, BE - RIROVLY;
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HEHEITE C QOLOY SR S ER ORI, fwH &
[l ULV E THIRET & .Ul AR O B H R H 5341 O
561 (B4229,000 ~ 57,000 USS/Qaly) 12 & Ibigd % & B
LN TH b,

i, A ORA R ) A O GO AR > 7y

4 7) Td % DuraHeart® ¥ EVAHEART™%S, HELAE
TOMBEBAZ L T2 B 2 RITIRBEEE A 2 S h
TWwb, MFHEHI, Ky 7oFRITVTNRL HH 1T ml
EABITIHERD R 2D, £ DERIDVIETHEEDS W
RIS N TV, L2LBEDLEZ A, O
Z A o RARIE ) N 0 is o0 B RIR)H 5 AT oW ge i 1 &
BEALERL, 2011 DHFE~20124FE O MBI 2T T,
WMEDP2DODARD LD Zihik, BTTHES L OEW
TG (destination therapy: DT) Hi& @ HeartMate I®
ZDOWTI VI TETFTVEHWAY I 2L —Y 3 VHF%ET
H5b, QalylZBx 5.2 5GP HL QOLIZE Lk
PROOLNDL D DD, EREVPHBE 2D/ 87 +—=
VAIIPERM L 3T EE D S VSR (198,184 ~ 414,200
USS/Qaly) & 7> TWa,
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HEE HIE L 72iamasiE s b3 5, MRS O EESIN
ZBIEIZEHE LIEH L Tw 720112y, bbb ry
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DEHALTH) ZEHNEREELER D,
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ZEEALLEBREAPEAT LI LICH L, ZOEROIbIE
(value of medicine) AL NI LBOER EICKMBL X9 &
W RAE, HRTH12DWHICE > T b,
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To urge
technological

3 index of
socioeconomics

innovation

Improvement of burden
( 0S, QOL, etc. )

Evaluation of
medical

Reduction of social cost
( Budget impact, etc. )

discusses
technology as
economical

technology

value

Growth of economic condition
—1 ( GDR trade balance, etc. )

B3 BEHREM DA ) N—3 a3 v 2 SRRENICEHIS 2 3D 0k
A, BB B H72 2 LA 1 C — PSRBT O AT O 7 ik £ 1%, BEIERE T 1340: 16-7, 20099

BRFHAM OB F O & | T b7 B0, [H
H oY (Improvement of burden) [12&H L, #E3kD
BRI ICEE - RIKOWMH R EZBIMT 52 L1k 5%,
EHIT, BHRERVAT AT 2HEBE W LS [HafHO
7 1EAE (Reduction of social cost) ] 3% F o5, F72, &
IR DG & 7 22 ORF W R IEELOBNTH %
[ OHESE (Growth of economic condition) | H F%
THAHY, wiFhd, WPETE A 2ER»ITHONRT
ThlrolzbDTH BN, AFROBAMGESR D 72012130
TR R L RSN D, G141, 3OO AR
R (EHRHK) \CHE LoD, EREOMHEOILAILIZIAT
TR DOHEHELHF I NS,

3) EABEMA T DEOHERENLRR

[2) i 4 2 N—3 3 v O S REFE WG O 2 ] T
Al U 7oA e B 2 5Tl 2, AEA BRI B A OB D T
BAT L7 R VK2 2 %0 HREOAEDRER 2 XTI,
PRAFHRE CEMH#RE:), fER DM N TOE, ROATIRBIA
TOED 3D DEREICONVT, ANERY AT L% L2
E OIS [ B ORREYEE (BB 2 HiH & U7z & w1l
fif) ] & Mt oL (AR EREHCHAEE) ]
BIUOTREGEOHEMAE Bl LOHSREROWHR) | D
FEEE TR TG L T b,

ZOHEEHNTE, TR LA A L ORI b 5 3
DICHRD 39 70 5, YRR, AP, AAFER, # AR S, BB,
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PEDRBEEZFM L TV,

ZRMET OIS b O D, Z OHEFF O R, A
B CGEWHRE) 23304 (EAROBRD? S IEHICIEZ < O

FEBIAS12 20 A Kiil) TEREIAD 72 F352,166 5 DL
KAMHPAL 2 0I5 LT, 1EROHBIA L0 IE 5,402
FH, ER OB A TOMIE2,374 T & 2 Y, ik
B9, AEARIR B A T OB A SRR BT (LAERIRsE T
79175 HM) THHZ EHHRETE 5,

ZOBRELT, ROFRA Y BT ONE, £9, [H
B OMEREYGEE L, R Qaly & IAE B O RRFR 72
PSS 2 (Qaly (57 B A4 R O R E T N5 Hidiom
EH2bDD) 2 & T, HAERCATHEDOEAEMAE %
EEALL TV 2285, REARIY A OIS T4
WREBRAEL o TWwA (7T AHE 881K M/3
e N)o T, [HafAHoBIE L1, B - T
WAL - B EOERBER ARG LT\ 505, HARIHEIA
TOlE IR BE - BB DB G720, FARI R AV
ELBoT0D (XA F ABH #3326 /34 - N)o
X512, [#EFINEIOMEE |13, VASZES H ORI % &Y
AR - JBES 2 O Gp A A & S L 7 B CEIR AR
SR JFE % 3R DT 2 A%, KA A 03
DB DHANEFEVBREINIHERE ST S
(75 ARH 70 M /34 - N)o

PLEo X902, RAREBI A To0 L, A E D
PRAFH D (M #633:) (2207 T /34 - Aotk il
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Total
socioeconomics
A + ®B) + (C)
Accumulation
(thousand Yen/3
years, per person)
A 21,669.2
A 54,020.0
A23744.8
A2075.6

0.0
0.0
703.5

(thousand Yen/3
703.5

Accumulation
years, per person)

Growth of economic condition
(C) : impact (+)

Labor productivity-National contribution
Model

.IA

Sr: Survival rate, S: Sex, A: Age,
N: National contribution rate,
i: time of post treatment

(monthly)

X fill, U, Br,Sr,S,A, N)

vs. Conservative Treatment

Ur: Unemployment rate,
Br: Comeback ratio to work,
(Medicine)

1: Annual income,

A
i=36

Accumulation
(thousand Yen/3
years, per person)

A 21,820.0

A58714.0

A 33.260.0

A 11,440.0

Reduction of social cost
(B) : imapct (—)

Medical cost (Public sector) , etc.
Model

1

vs. Conservative Treatment

S: Sex, A: Age, i: time of post
(Medicine)

outpatient) , Sr: Survival rate,
treatment (monthly)

X fi(C S S, A)
C: Cost (surgery, hospital,

i=36

K2 RGARIAHI A LU0 SR 2 3 R 0¥

Accumulation
(thousand Yen/3
years, per person)
150.8
4,694.0
8,811.7
8,660.9

Improvement of burden
(A) : impact (+)

Utility-Benefit (Spirit of cooperation) , etc.
Model

36
1

vs. Conservative Treatment

to society, Sr: Survival rate, S:
(Medicine)

Sex, A: Age, i: time of post

W: WTP-Qaly, Rr: Return ratio
treatment (monthly)

Y fi (W Rr,Sr,S, A)

i

i

Therapy

Treatment (Medicine)
Usual Clinical
Socioeconomic gain of
Implantable Clinical
Ventricular Assist

Implantable Clinical
System

Ventricular Assist
System (second-

Ventricular Assist
generation)

Conservative
System

OAfifiti %, AR RERRPA SR L WO Bl D E %
19 S EHHME 2 Do BIZIE, HEAREFEN MO
A1 &, RUARIEEY N T IE, FER OB R
BFE T + —< Y ADEWT E DU & LTS
ENbo EAENIBIT L EH Y AT 5 OHME S &% T
IZHED B 202D, SHRIIZD L) RFERRHEOIEF v
AEERHL, AEEERERBEEEZRL TV EHLHE
EEZONL, 2%, HIREOAEOBHEY AT L OEHK
AL 2 ST IR L BFEONT Y AZm LA Z LR, E
WX —BORBO—IPNID EHEIND,

30,275.2

703.5

X ®
1) HERZ  EREMORFFMiOME LoEREEHO
FitE —RERSOHLESRFBEIA NI 4 UHPEET D
D. HARERHEW S 77: 836-46, 2007
2) HERZ © R R L E Y, 2B, in press
3) HEEZ « RHI BT 57z i fE A 2\ 1A T — R
B O REETHI O Eam & . BRI 1340: 167,
2009
4) Guidelines Manual-Appraising Orphan Drugs, NICE, 2006.
Available from: http://www.nice.org.uk
5) HERZ, BA £ Wb & i BEEASESIC
3 % MERFIMLBRENT L OB M O, AN TR
40 (Suppl) : $107, 2011
6) KHEES, HHERE  IQALY AN 3 2 KKV
BAUCBE T 20178, R & 14y 16: 157-65, 2006
7) Hutchinson J, Scott DA, Clegg AJ, et al: Cost-effectiveness
of left ventricular-assist devices in end-stage heart failure.
Expert Rev Cardiovasc Ther 6: 175-85, 2008
8) Sharples LD, Dyer M, Cafferty F, et al: Cost-effectiveness of
ventricular assist device use in the United Kingdom: results
from the evaluation of ventricular assist device programme
in the UK (EVAD-UK). J Heart Lung Transplant 25:
1336-43, 2006
9) Mahle WT, Ianucci G, Vincent RN, et al: Costs associated
with ventricular assist device use in children. Ann Thorac
Surg 86: 1592-7, 2008
10) Sharples L, Buxton M, Caine N, et al: Evaluation of the
ventricular assist device programme in the UK. Health
Technol Assess 10: 1-119, iii-iv, 2006
11) Clegg AJ, Scott DA, Loveman E, et al: The clinical and cost-
effectiveness of left ventricular assist devices for end-stage
heart failure: a systematic review and economic evaluation.
Health Technol Assess 9: 1-132, iii-iv, 2005
12) HERMZ, & i RSB HORE M -4% ok
B D). A 44: 60-8, 2009
13) Rogers JG, Bostic RR, Tong KB, et al: Cost-effectiveness
analysis of continuous-flow left ventricular assist devices as
destination therapy. Circ Heart Fail 5: 10-6, 2012
14) Moreno SG, Novielli N, Cooper NJ: Cost-effectiveness of
the implantable HeartMate II left ventricular assist device
for patients awaiting heart transplantation. J] Heart Lung
Transplant, 2011 [Epub ahead of print]
15) HERZ @ BHEII BT B H 72 iR 2 ¢ — R
B — XDl & O E 2 ). EIHEREF 1338: 14-5,
2008

vs. Usual Clinical Ventricular

Assist System

25,454.0

F247 5720

vs. Usual Clinical Ventricular
Assist System
&0 HARFEN R OHEE

4,117.6

vs. Usual Clinical Ventricular

Assist System

‘The labor production is not converted into the tax and insurance fee. WTP: willingness to pay, QALY: quality adjusted life year.
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