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4.4. Initial and Subsequent Costs

Another important principle of economic evaluation is that health
care decisions may have long-term economic effects, so the anal-
ysis should include both initial and subsequent costs of a given
care program. For example, early discharge of patients from the
hospital may decrease initial costs of care but might increase
total costs if patients are readmitted more often. The decision to
implant a medical device might incur substantial “downstream™
costs for monitoring, device-related complications, and subse-
quent device repair or replacement. An important corollary to
this principle is that the overall net cost of an intervention may
be substantially lower or even “pay for itself” if it prevents future
clinical events. Conversely, an initially low-cost medical deci-
sion can incur substantial overall costs due to the subsequent
need for additional treatments, occurrence of clinical events,
or both. Therefore, the time horizon of an economic evaluation
must be of sufficient duration to include all costs and health
benefits of the medical intervention or program under study. For
studies involving chronic diseases, cost-effectiveness guidelines
recommend a life-long time horizon. This often requires a model
to project or simulate costs and benefits beyond the time frame
of a clinical trial, which can create challenges.

4.5. Patient-Centered Outcomes and
Quality-Adjusted Life-Years

Determining the health benefits of a medical intervention or
program is more difficult (and may be more influential on

4.6. Incremental Cost-Effectiveness Ratio

A final key concept of economic evaluation is that the value
of an intervention or a program must be considered in incre-
mental terms compared with the relevant alternatives. Cost-
effectiveness analysis applies this principle by comparing the
intervention or program of interest with the best available
alternative, much like when a clinical trial compares a new
drug with an active control rather than with a placebo. The
incremental cost-effectiveness ratio (ICER), which is used to
compare a new intervention or program with its alternative
{alt.), is expressed symbolically as follows:

ICER = (Cpayy —Cyyy )

(QALY oy —QALY, ) )

where C indicates the net cost of the intervention/program
and QALY indicates the quality-adjusted life-years that result
from that intervention/program.

4.7. Use of Cost-Effectiveness Analysis in Healthcare
Decision Making

It is ultimately a matter of judgment whether a medical pro-
gram (ie, an intervention or strategy) produces sufficient
improvement in medical outcomes to justify its added costs.
Consequently, no single level of the ICER indicates that a pro-
gram is acceptable or worthwhile. In the United States, the
annual cost of dialysis for end-stage renal disease provided
an early benchmark for the assessment of cost-effectiveness

hittp:eire .ahaj-}mna]s.nrg-'cautent":rulppl"f 01 4."63."34-'(:']:&.60‘0'300 0000000042 DC1 hitml
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Index mean = SD

Cases (n)

Age (years)

Etiology (n)

Dialysis duration (years)
Dialysis time (hours per session)
Biochemistry

Male
Female

Male
Female

Glomerulonephritis
Diabetic nephropathy
Others

Cr (mg/dL)
BUN (mg/dL)
Alb (g/dL)
Ca (mg/dL)
P (mg/dL)

K (mEq/L)
Hb (g/dL)
HDL (mg/dL)
LDL (mg/dL)
TC (mg/dL)
TG (mg/dL)

29 (100.0%)
11 (37.9%)
18 (62.1%)
59.9 +13.1
62.1 +17.9
58.9 + 9.7
29 (100.0%)
13 (44.8%)
8 (27.6%)

8 (27.6%)
14.1 + 9.3
42 +04

10.16 = 2.64
69.23 =15.18
3.91 +£0.31
9.07 £ 0.53
531 = 1.19
4.95 = 0.59
10.22 = 1.01
63.51 =18.73
87.53 = 23.43
170.14 =30.60

115.93 +=67.62
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Parameter All Subjects Glomerulonephritis Diabetic nephropathy

Utility (QALY)
mean £ SD
Median
P-Value

Cost (10 thousand US$/year)
mean = SD
Median
P-Value

Cost-Effectiveness (10 thousand US$/QALY)
mean = SD
Median
P-Value
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(H#) Tomoyuki Takura, Takeshi Nakanishi, Hideki Kawanishi, Kosaku Nitta, Tadao Akizawa, Makoto Hiramatsu, Tadayuki Kawasaki, Kazutaka Kukita, Hidehisa Soejima, Hideki
Hirakata, Toyohiko Yoshida, Takashi Miyamoto, Susumu Takahashi. Cost-Effectiveness of Maintenance Hemodialysis in Japan. Ther Apher Dial. In press.
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Figure 2. Model Structure to Estimate the Long-term
Prognosis of PCI (Markov Chain Model)

MMarkov Chain Model is a random process that undergoes
transitions from one state to another on a state space (it is
used to describe stochastic processes). By simulating longer
time pericds (ten vears), we evaluated long-term costs and
health effects of present intervention strategies {PCI) for
izchemic heart disease. Bubble diagram shows the initial
therapeutic decision (PCI) followed by the first year of life
after the index procedure. The hMarkov health states are
represented in the ovals with arrows indicating movement
between the states from 1 vear to next.

iMNote 1) Patients who underwent CABG after TLR were
excluded from the analvsis.

(Note 2) The decreased utilitv due to the cccurrence of
events is based on reports from preceding studies.

iMNote 3) The increased claim due to the oecurrence of
events 1s based on the lst of medical treatment fees and
reports from preceding studies.




Copyright @ 2016 Osaka University Graduate School of Medicine. All Rights Reserved.

Frm GRIEDT DIE SDIRAEEH ¢ X =)

EITHRDIETURZLLEIC. FIRT A A0RFELRMEOND
BHHEE, BEERERAL:

Fi 5. Cost-effectiv A bility Curve of the I 1 Cost- == 7 = [
uﬁ}gﬁ;'pgﬁte ectiveness Acceptability Curve of the Incremental Cost (HIE LT:)‘DZ_'G‘ F}-IJZ_[,J:

The cost-effectiveness acceptability curve show the probability that the 7 {g—pti‘} . TVR/'TLR
intervention is cost-effectiveness at different levels of socioeconomics =

(willingness to pay) INE—2Q): IEA%H A
DHHEAD QalyelEL DINSA—ADEBA K
209 BMIEE
(10FEIFHh)

Simulation (ICER)

(D36t HREITTVR/TLR
f]hU%ig'q}i%Ej\ & Thahadits .
( 105EB] 5. BTOSE y: * ¥+ #% e : —hHhETILIEL,

REAATZ
Iyl: ¥, ly2: %% ly3: ** SITHETENS
A—2%ETEL.
BEHEHTT
> propability ;ﬁljig-égiﬁ

. k% - *% k% L, =
mace-a: **, mace-b: **, mace-c: **, a[EETH S
mace-d: **, mace-e: ¥*

Frohability (%)

utility-s1: ***, utility-s2: ***

#//

50,000 100,000 150,000 200,000 250,000
Inoemental Cost-Utility Ratio (AUS3/QALY gain; Based on pre-intervention)




Copyright @ 2016 Osaka University Graduate School of Medicine. All Rights Reserved.

ol DiEIE B3 ERE D CRNRIERD =2

[ERESDBEILIERMBEOERINEOHHELTHETHS

EfRgRORMEMEERMEBOBIERIEZRCSCEZBIELUCERRHICHITS
HE2E BN MBETFHA2 207 2D—F (ELMHIRICH \T)

EBFERE S EEE LI BREEESTELLF
WA ES . REER R LEE PO ER -
IMEsrmmBEEZ ST EEMELET

M\.h —tf,-—-

(#8315 (]
[FRAFRD T

ancnasnn R
(EEE) ﬁ

HEOmEME L TR

EROESCEAERS & HRRERD/ (S ANTE (SHffe e T 5RANMRESD
L. HTAZRERS 23013, $SHEHHIC O3 St e 5N)

EHAT @ EfrWE . - BT IE S EE A o N e LA B4k, Sl - BASES - BBET R - for the people  SRETEESTE (M FHEED .
W, A v — o pp2BG-pp 20, 2004 E b 58 {FE

43
(HE)AEE 2. BSMEROHSBFNGMEDNRZ 5. 2013



Copyright @ 2016 Osaka University Graduate School of Medicine. All Rights Reserved.
S EEEDEERIEZGRDIFIEDZ S E TS A

[ER(E1QALYZEEH 3 48IC655.2 5D WEEH D 1LV TRER
Bhh b, FDEFME(1QALY=655.2 1) % &I, BT ABRNOEEE
BRELESDBEQALY) DEEEELRBTHE., “ARER<ABRBRR”
CDEIGTHAERREREZALGTHL, RERABEODERLEOAFLEEFNS
GCE:EADREEILERAZAVV-ESTICEE OADRRAHY)

EEZF
+
FEIfER (HD)D (éﬁgrgf
HEEes 14.592 12018 D 4
= Ef ﬁﬁ; ({BF/4E. 201 14£59) (EF/£E. 201 1 £E4)
ER IR

+3.4
(FH/E-A)

EIH

BISWAE ZLEEE LEREW

B (HD)D

Eg&gﬁﬁ) ({gﬂlé'%?ﬁﬁﬁ) 29 S22 0%y 208
4 \ ly/£F- A) & ly)

e (Qaly/#- M) & Br/Qaly) A

YV EAIOY=ab—3ViE
+61 1 (@mR/F)

* NIVBREMRREZEAIELILAMRIROINBREDE R EE 44
[T AOHE MEHREMPE REMMHFMR K5 HEELZ

(HHBAYEAEE Y E19mB AHDEFRIE LM EE LD . LS S ,F o , =34+ —6 2012



Copyright @ 2016 Osaka University Graduate School of Medicine. All Rights Reserved.

E= =i (ERass: D%’)Ma@\ac‘:%@%ﬁ,m

ERMEZIRZ51EITAHET, SHRLGIIGOARAHEZEDHSHESIC
%’) —7A T, 2 TOMHED EE fEIFEELL, BHBADMTMHBELL

ZFRIFILIEH B £ ThOff{E (Value) &
(A& 1 ZET 5 = T2t HDITEELLY
{dfE(value)
ORZ3(t
S
IXRI—

A=A K2




FED

1 [EROHRERNE)D)
= EAEFECTERELIRONT-ERERDEIER T HDUEC

1 BEHRAMROBRERF
> ERHIEORE RE. ABNGERATERT Y— LA

1 BHRAMROGAITEN
= BEEMBZHLISEHITERZEDOARBEANDIRILZE
1 BHAMROTHEH

= BHTEE. AT Dl RTURED

1 ERFAMMRZEBDICIEF
= FTREDETIL. EELRIEDEE., BIELZEHRERLGE

46

IRAROLBIRSND

=




Copyright @ 2016 Osaka University Graduate School of Medicine. All Rights Reserved.

B E

#8100 B#MEIRBFR (20175F) Z2L+—tva’
P EBREHRICHH STERBEBICHLET EMIXR
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