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Sustainability of Health Care and Big Data

SUGIHARA Shigeru™

Abstract

This paper demonstrates possibilities of big data in enhancing the sustainability of the production and
consumption of health care services. After a review of current social and economic conditions surrounding
health care, three contributions of big data are examined: precise analyses of the effects of health policies;
designing a just and efficient health system through accurate evaluation and proper pricing of health
interventions and elimination of distortions; and reasonable balance with other policy interests such as
financial resources needed to mitigate falling birthrate and inflationary pressure of monetary policy. With
these contributions big data is an essential ingredient of health care reform.

Keywords : Big Data, Statistical Methods (C180), Cost Benefit (D610), Regulation (1180), Health Insurance
(I1130)
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Can Big Data facilitate behavioral change toward
health promotion?

NAKAYAMA Takeo*', FUKUMA Shingo™', SAITO Yoshiyuki*"?

Abstract

For conducting public health, the resource of big data helps promote behavior change aimed at
improving health and can be valuable for enhancing the design and implementation of personalized health
interventions. This editorial introduces how public health researchers use medical and health information to
solve social security problems, with specific examples of interventions. The case study focuses on chronic
kidney disease using health check-up data obtained by health insurers’ health services. It shows that behavior
change interventions designed based on data analysis related to patients’ health check-up data, medical
history, and lifestyle can be useful in disease prevention and management and contribute to developing
effective behavior change strategies. Cycles in which behavior change interventions are appropriately
evaluated and improved into more effective programs based on the evaluation results are expected to promote
the generation of scientific evidence and social implementation and to support daily health behaviors in the
future.

Keywords : Public Health, Behavior Science, Health Promotion, Evidence-Based Policy Making (EBPM)
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The application of data science to healthcare

OHNISHI Takaaki*

Abstract

The depopulation and labor shortage in Japan have made it increasingly difficult for residents to
access shopping and medical services throughout the country. As an application of data science to healthcare,
this study estimated the distance from each individual's location to the nearest stores and facilities using
national census data and geocoded corporate phone directory data at a 100-meter mesh scale. When comparing
data from 2010 to 2015, it was found that the distance decreased for all age groups over the five-year period,
except for the elderly who experienced a relative increase in distance. The estimated distances were
aggregated by prefecture and municipality, stratified by age groups, and used to identify areas where access to
shopping and medical services is challenging. Additionally, the study evaluated the living environment of the
elderly individuals and identified trends in its deterioration or improvement.

Keywords : Big geospatial data, Phone directory data, Shopping difficulties, Medical difficulties, Nearest
stores/ facilities

* Professor, Graduate School of Artificial Intelligence and Science, Rikkyo University
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Current situation and issues on ‘Data Health Plan’
of public medical insurers

SHIBATA Junichirou™’, IHARA Yousuke**

Abstract

In accordance with the Government policy, Japan Health Insurance Association (JHIA) formulates
“Data Health Plan” to enable efficient and effective health activities based on the analysis of various data it
has, such as medical cost data and information from health checks.

Based on the plan, JHIA especially works on two activities: one is activities to prevent lifestyle
diseases and the other is activities to protect the health of employees through collaboration with employers.

To do the activities efficiently, Saitama prefectural branch office of JHIA (JHIA has prefectural
branch offices 47 locations nationwide) devises creative methods such as starting the collaborative analysis
with the University of Tokyo.

To improve the analysis of medical cost data and information from health checks, data linkage
between medical insurers becomes essential. Also, it is necessary to amend Act on the Protection of Personal
Information since it sometimes becomes an obstacle to efficient and effective health activities provided by
public medical insurers.

Keywords : Moderation in healthcare cost, Data Health Plan, Prevent lifestyle diseases, Data linkage

*! Japan Health Insurance Association Tokyo Branch manager
** Japan Health Insurance Association planning department
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Secondary use of large-scale claim databases in Japan

SUZUKI Risa®, KONISHI Takaaki®

Abstract

National Database of Health Insurance Claims (NDB) is a large-scale healthcare database that
contains anonymized information of almost all population in Japan. The Ministry of Health, Labour and Welfare
(MHLW) established NDB for medical expenditure optimization in 2008 and started providing NDB data to
third parties for secondary use in 2011. In 2019, the MHLW also began providing NDB data to private
businesses, given the public benefit of the research and non-commercial use of the data. As of December 2023,
NDB stored approximately 26 billion claims data (such as diagnosis, drugs use, and interventions) and 380
million checkups data (such as results of laboratory tests and medical interviews). More than 500 NDB
datasets have been provided for secondary use and approximately 150 publications issued in 2022. NDB Open
Data also became available since 2016 for free and immediate download of summary tables. The MHLW is
conducting an official research project on prompt provision of NDB data. Furthermore, the MHLW is
developing a cloud-based analysis environment, extending interlinked analysis, expanding NDB-stored data,
streamlining the application, and establishing a support system for researchers.

Keywords : Administrative database, Checkups, Claims, NDB, Secondary use

*M.D., Ph.D., Insurance Data Planning Office, Division for Health Care and Long-term Care Integration, Health
Insurance Bureau, Ministry of Health, Labour and Welfare
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E, MEICRE->77EE (value-based health care) NDZEAAHEHFAIFE I N TWVWD, ZOH#E
BT, BEORE7Y MHLERAEL, EBREERELT I EHNERINTHY, BEEOHRAE
FDICIEZ 27 7TO—FHARIEINTWS, — AT, REBEESFICSTIE Y V7 —20lEFE
AIHEDERIE, COMBEICRE > AEBROERICHTCEELREERATEHBFEINATVS, K
WXlE, COEY ITF— 2P MEICRE - EREHET S 2D DRIEEM EFBICDOVWTEITHRE L
Ex—LU, BERET Y MY LOBARBRCEBKZSEANDIGH, v 77 -2t ER, EER

BRHMAOWEEIL L ENREEREMR L 2o BRADERFIENER T 2ERNE RN ZRA LS LS/
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F-—7— KN fiEICRE > 7~EHE (value-based healthcare),
T4 IR

(PRO), EHE#ZAFTM,
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PHRIZEE LWREET 7 b A LR RK
Lo, EEtr b+ 28| L7z,
fifEC A - 72 EHE N, BEDOT 7 M LICER
24T, TRTOF M REZ EHEE R ME A K O
EHOBET 7 M AORAILEFEHRT L2 &1
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I BERET7Y MHLOKKRRE, BRZE
~DISH
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RERIGHFEN R % TBINICEHI S 5 720 DIRETH
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BOQAFHIMAEIX LT, BFOCHE, s
HNOEEDRIM LAEOEZ KT SE5 2 L
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Zimmermann et al. (2014) J.
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I % BEREHIBE & OB 2 AT, (BFEA~NOT Fe T
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& KRB ORI R B A FIH LKL
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b L<Id52D L)L (EQ-5D-5L) THHMi S 415,
EQ-5D I3 % ik B, MEFEIRAE O FFAM 125 H &
n, BizEE ANDOEBIOMOIEDS THETH
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Big data and value-based healthcare

GAI Ruoyan™

Abstract

In recent years, the concept of value-based healthcare has garnered global attention. This approach
prioritizes maximizing patient health outcomes while optimizing healthcare costs, emphasizing a patient-
centered perspective. Simultaneously, advancements in big data, machine learning, and artificial intelligence in
the field of health care hold significant promise for advancing value-based healthcare. This paper reviews
existing research to explore the potential and challenges of big data in promoting value-based healthcare,
offering insights from the perspective of patients. Specifically, discussions revolve around the application of
patient-reported outcomes in clinical trials and clinical practice, the integration of big data and its societal
implementation, and the refinement of healthcare economic evaluations. This scoping review aims to address
the challenges facing Japan’s healthcare system and provide strategies for enhancing both the quality and
efficiency of healthcare delivery.

Keywords : Value-based health care, Big data, Patient-reported outcomes, Economic evaluation, Data Science
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952 L TR THOIL TS, DNAI, #Eik
DITT —REGERDOBED I AL - Tk -
R A, MBI 2 ¥ — R E (CNV)
RHEERE (SV) L Voo RELELAL S,
FyE (V=27 22 ) Fifiic & o> THRb 7z
77 aiERIE, SHRECY & BT 5 2 & TR
DEAL ON) T b)) L, ZRHISEH S
TV o GG AH 8 AR E AN et AR B I
() BIZT 258, 50% DS T UM S
BN T 2 MIEES NS,

* NERERAE R R R B
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e b7 MBI OMNT T A M IE, 20074F LA
1000 K OVEINIZ &9 L (Hayden EC (2014)), <
DOREER AN =Ty MEEbzfki L T b, 55
2T H B WA Y — 7 T A (NGS) 1
20054ECHES L, BEDOET ) MENT O LR
LR L TWD, 7 AEYIRER, BRI
R CTRBOS FRR O EICETS L, fitih
DEFEETHIITEDL L IR N DODODH b,
NGSIZ KR 7 — s ExEANTIEDTE S
RODY — 7 22 AFAMTH Y, BHIHRE X
15036 A2 O F M R SUS A FH ST b,
Pacific Biosciences fl: % Oxford Nanopore
Technologiesf: DT > 71) — N — /47 v ik,
34y —r o= sh, BHEESICIBUTS
EHT I A MIWBETH Do TIN5 OIEBIITIL,
s X7 BOMMIFLE B 5 A 4 B E G
ARDHZET, ¥a— b)) — FONGSTHHARE
BRERSVOFER, N T ¥ MEFELT LVIC
FEST LB roNTasy 4 7PEEEEIZL
720 BEEBEFIC X £100,0007 / 470 Y 7 b
T, HEfEMZE L L CGenomics England%320134F
IZEEAEE 7z (England G, 20234E5 H 10 H e #%
Weil)o 7/ DERIZET IV T2 L DR T —
FEEBIZ, RVFRINA DAL —T %Al
Z72aA v ¥ a—F =B SN RIRHERK
DEFRE, 7 AT—=5 EBEOHINTIEHRDY)
YK, BHIFEBEEOREIZOWTH - 425
FE R A 15 C, RIS Y) 2 BRI O 7 7 I
T ERYATELEHDIC LI ENMFEEN
(England G (2017), D. Smedley et al. (2021) ],

JLEPH 2 O HME e 7 — & OFIH RO T
I2&oT, M3 7 ARBWEE 0T RO
TANLIRE (A I2& > THHEHSI NS E
o Twh (R Heiletal. (2021)), & MEMERIO
SARIE & R L D BEAR % I L C v 4 Clinvar
&, KEIESEEMRTIC L > GEE S D HB
W27 7R ATELRHMT—H 4 7THb, 20134
227K, 20194E1213500KD & h D EIZH 728 7
¥ FAClinvarlZ /AT S N7z ALK B NY) T~
I @ 5 JE ) 78 A5 A AT S LT\ B Varsome
i, 232251 FEOTO VL P THLNE

(FRESIBE

FEEFHEIC R 2 30 L E 2 — 79

TV, BEGHY -V THD (C. Kopanos et
al. (2019)). HAREWND 7/ AEEEH ) dfmtk:
P THEIZFA S LT A Clinvar 20 5
Varsome™~lE, U ¥ 7 BESICNHEE 7o > T b,
REBRN T -y 7N E, REHEORHEET
& % Human phenotype ontology (HPO) &, AIIZ &
BB WA HELC L 72o HPODZ ML IZ I RE %
FOETHEN T S BREDERE 7V — 712X -
T33O 517 (L. G. Biesecker et al. (2022) )
& NECHE 3T DR B O BIRF RS
T3 B A GFA L 72, JEEERREY — A
(NHS) @734 1 Mif3ETIid, ontologyHaE & I
IRT 77— a v OFELOMEAFERE S LT
V% (D. Smedley et al. (2021) ]

2 HJLEBRORKELNIVADEE L EIRF

HAEE DR EFHE

ANRBEAEMBIZ, 7/ 37 RO CEIEO R
EEERIBNWT, BIENZR ) A7 2L D%
b, EIROERELZET 2 HEELREZESEI N
Tw5 (M. ]. Khoury et al. (2011)), 7/ A 1E#H
P OIREME N T 2 N RRE T AITEANOERE DS
WRENTHD 00, 7/ AEHIPLERT O R
HIZ B 2B BEOBBORREIITIELAL
EENL DI T % h > 72 (W. G. Feero et al.
(2013))0 7/ 3 7 ADEHREIZG 2 BT,
BRI OHIN O F 72 JE K T & 2 HAr 37 T d 5
HE, "NWVATTELTRLERMNANEIHT S
BT D220 DEEHH 5T 5 (Bodenheimer
T. (2005) ), HEIRPERE L BW S 7z BH & Bk
DEFE~NOZEINZ, FEHFEHFIIBT 2580
EORBMENL T Tu—FE2HHTEXLEEZHN
T\ 5, BRI OB xR R oI, &
BERBED A — FREDH SIZOWT, Gl
ICHAREND Z D5,

KM 3 LV A7 10— VIl E (familial
hypercholesterolemia: FH) (&, [4#H OLDLIENE
D AR E T 5 — i R R P EE O IR
BREEETH 2. EDOA T HITIZLD L, A~
TUHBEAEOHEEIZIZE A L OEFITHI: 250L
ENTWD, 77 10— A PEEIIRAEA L O I
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(ASCVD) #5|&i#E2Z L, SETEOJRKE 2 L7280
NREE EEELR S AEEBEENT ST
5o MR T35005 A FHICHER L TWnWb & & 2
LENTWVEY, FDIFEAEWKRSH E /2135
REE R ZIT T v, ERICER D L A S
NTWBEERSHT I, BE & H—E%o. L0
HEHRB O L RIGROREFRE ) Ky Xy B a
L A7 d — JVLDL-CIZ £ % Dutch lipid Clinics
Network %° Simon-Broome 2£ # T & 5, H AR Tl
HABIREE LA S FHZ MR ESH S TE D,
HEFHZ 29 5 KB A KOG AR 2w & 52
FESI, NTUREROBELHFEITL ) EPH
BIRROVEWZ R L, # AT — FRAEIZLD
WA 72K RDASCVD T %S5 &%
ZHNTWD, HATIZ20224E4 7 IZFHO #ERF
By MR A DSB8 ) & 72 o 720 Jackson 5 1319404F
5 20154E £ TOKEIESMAFE R HEH LT,
RN T v N & H T A FHE U E O M % ok
RELT2Hh AT — FAE OB FHxb a4 % 574 L
2o WAET =% 2 5O BEBOBHREL HWTT ~
FOZHER SN RK AR E R, KRENZBIT S
FHO 71 2 — FRAR I3 55— B4 ML E C40m A&
i, S22 TIX 155 A (2 FAG 3 U3 E A%
ROEL e B EME Lz ZOGHT T, FiEE
WO E L - RIREEPHAE L 2T 5 2 LE0ME S
Tz (Jackson CLetal. (2021))o /1 A7 —F
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A7) == 7 OERFRIE, WIRICBI L FERE
BB HAHOENC L) KX 2IE5D0 X
), LELERIPRICEIESH L L ENRT
5% [Smith HSetal. (2021)), * J » ¥ CTl131994
1 5H20144E 12200 T, BURFRIBhIC & 5 & EEAE
DHAr— K A7) —=rr77as 557 FH
BETIFETHDIELZ. 2OTHEAT
VXA B 22 BIEE % 21 72 genetic field worker & F-(E
MWD AR % VT 7= & 7%, TRk X ALBE T
k) VSRR RO, 7942 D
HE CTORIM, FHRARHERES G L 2o 7254
D— MR £ 721X P EA O OHESE % 024
L7:c FHO# A7 — FREIREO B TZIF A
o7z (Louter Letal. (2017)). WHIDELHE T
FHO #ERWZ Wik, FEHZZEMRBENOT 7 &
ADWODVHE SN2 LS, BYIHEESH
72LDL-CL NV D EBHE O AN % RIET 5 IREs
M oW ERmER, FHEE OEGRBRO8ESLM0
FIEZFDTT% 0 H86% ML 72 SNTwb
(R. Huijgen etal. (2012)), L2°L, &1 A7 — N
TDA T VT OWEDOERE Y AT WA A TN
7220144F DIRE, IR RIEFDERF 12 & 2 KIE~D
TR 72 7 70— F WIS TE R RY, k%
ZAF 72 R HRIE500 N A~ L 72 2 & 25 &
T3 (Louter L et al. (2017)),

— R ERORVCBETIZBIT BN T

——index cases

—— family members tested

2011 2012 2013 2014 2015 2016
¥ : Louter Letal. (2017) THif & N7220114E7 520164124 5 » ¥ TifEF-Hde
12 &0 BERIYFH & BT & 7z B & ik % 21 - R bk
HiFT © Atheroscler Suppl. 2017 Nov: 30: 77-85.3[13 & V) 51 .

M1 * 5 FMEEOFHN A — FA 2 ) —= 0 770y 5 LT (20134F) %OFHM B E OB,
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v MOMHIL, BEEEIZB VT OB, B,
BHIZRTDEEZ BN TV A, #REFLIEINHE
i (hereditary breast and ovarian cancer: HBOC)
1%, $£#IZIZBRCA1DH 5 W IZBRCA2D A Jiti il i
SHNDIFII N T > MRS 5 7R S L OUNE
FEEIELOLTINADOGREMEERETH 5,
WROAEDE (B #REXEED, miyNY
7 ¥ MMRIFE OO OFLFERE Y X 71T,
BRCA1/2TZNZENT2%/69% & SN T2 (K.
B. Kuchenbaecker etal, (2017)), I A~ v 7164
BIEFITRNY 7 2 Ve BT 5 v T EFERE
(Lynch syndrome: LS) O K45 A O3 FREE R
&, B45m L E 2 5N TWw b [Louter L et al
(2017), M. A.Rothstein, (2018)Jo & o ["Ih%
B3 S OBIRMENES; TR/ N T 2 b oA
EOMBFEZFEL, VA7 GO 2 RS
952 & &HESEL TV A (N, B. Henrikson et al.
(2020) -

3 TIANY-BEERKEII L= r—Ya

HHRP DT T AN —HHNE, BEREFRRAE 2
oAy NV OE AN R & T/
5 Z IR R e ST Wb, EIRFH
MO R FIEICIH T 5 BT EIC
WS T MEEEIZH Y, HRERR LW
MERID D EE2ENTWD, ZDOWER
ER) A7 BRI S5 L) 3§ 5, H
B E 721 3EBENED ) A7 BB TbINTE T
(M. A. Rothstein (2018)]). KEITIZ, EHieits
W ZBURICE S 247 ) WM 5 I3 L T v
v & RS LT v %, Health Insurance
Portability and Accountability Act of 1996 (HIPAA)
TIANY=HANI BT B AREEENELT
T =%, FEIRGEE SR E T B EIELED
IR CTHA 8T A (N, B. Henrikson et al.
(2020))o —75, 20184124 T ¥ & DEHE, Bk,
—ERZ NG E LCHEESI N T A4 U Fdk
TlE, ZEALEOSMED, FimE & EHEE MK
W) AT DB DHBIENDOHERIRIIZH G RET
H), BEOWHERFEEL DY A 7128683 Tw
BIMAFEENOERIRES LV EETH L EEZ T

(FRESIBE

FEEFHEIC R 2 30 L E 2 — 81

Wb ENImE &/ (L. Marleen Van Den
Heuvel et al. (2020)). HAROMEAIE#R O FREIC
B9 2 CPRTHAEEEER L) T,
FREHIRE NI ) AT — % w BAGRIS 5, B
LIRS I & 27 A EHUIIRE & F Rk,
A AEFRICTE L T b, ZoFEH251H
TRESINDHRIIAFTLEANDEHRTH D,
TIANY —DREOHREEZPNGR LD Z
EREFRLTVDE (BAFHROREICHT 2L
H, 2023%F12H15 H &#&HERD) o BIZITHWMOS &

BT D IEHRDS, R EES AT 1
NIZHT2HEMTH LE121E, YA T A1
NIZET2HEHICOESTHME L D0 BfED
HECh2DOTHREZZTMMADT T 4N
V—ERES LB ) A7 OB S MEFE
OFHE DBIZEFE»ER-THED, Zo7ak
AT ARAES B MBS T 5 T b,

Baroutsou & (&, 20204 |ZHBOC % 72 13 LS @
RCTZRGE L7, RikOaIa=Fr—ar%
YT 00K, RN, fTEin R
FErxEUNAEN T & TRIED X 5 BT &
Bz SELTEFRMEOEREMAE & DOINE R
k)T ey asllih, FiEaIaz
r—a yOZALOMEREIINS L, AETER
Motz =7, NAT— F#EETFREOEEN
BIREII NS VL ODOHETH LR Z R LT
(V. Baroutsou etal. (2021)]). HARTIX, #InIEHR
[ZHEED EBEIS UGB 2 T 5 2 L 22
OFi1k7e & 28T 5 [ 7/ LE#E: ] 25202346 H
WZHGSZ L7z (77 AR, 20234F12 H 25 H e
) e L L s, 7/ AEEGRZHBEN
POFIEIICHEET 5 BT, REXR—ADT T
0 —F B3 AHFEIEA R L T 5,

4 AHEOEK

Z OWFETIE, 20194E % 5 20234F D fiz it D 54F
B3R S N FIE & UGS~ O BIEF B
DB NI T 5B L Ea—%4TH) 2 &
ZHE L7z,
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I A&

WrEDMmBICHEHA SN T — 5 XN— R
Pubmed, Web of Science7’ - 72, #iZiid [gene*
[cascade] & [cost-effective® | # ZZHE L T, 2019
FE1HA 252023412 F TOSEMIZEIT S Nzt
EAT v —FVORBEED D BT HRE L
7o BIRFEHEIIDIT & L7z 0 1) &SCRHRE, 2)
BERMEE & BEFIRAICEIS LS TH R TY
%, 3) BN R E G SEIIE CEB S L Tw
ho Flo, BHEIEIILITE LD L2 —G
X, 2) BYIERME % xR & L TR
%, 3) ZHETFHEE.

RS NWIED ) b, AT R E L THS
1% 72 EHEEFREICL DNV AT 7 OBE» S
ICER (incremental cost-effectiveness ratio) 2% H
ENAFWRELRIEEDIEAR Y 51 F Dindex
case & cascade test case DICERMEN. 32 % 1ERL L 72
ICERJEALEKIZ BT Ak P DA THE S L2
incremental costid AR H D 2% L — b TUSDNZE
72 (1CAD=0.7627 USD; 201942 H2H 1CAD
=(.7192; 202045 H 20 H, 1AUD = 0.6880 USD;
20194E5 H 22 H, 0.6961 USD; 20194F-6 H 22 H,
0.7266 USD; 2021 411 A 17 H, 1CHF = 1.0752
USD; 2021411 16H ) o

BEIZ— I AFWRELZAM SN TS T—%
Yy MEGHT LR TH S 720, WIgemEigst
DFFHD S I S VmBERA O LEMEIT R S
726

Vol.9 No.1

m R

M i, WEMREICED {4321 o512
L7zo BB XU, BRIMEREIZEY S 241710
BRot S, mEMICISHOM R EIRS L E L
2o 6 REDS, 3BFEA—AMT Y T 05,
I F DS, FHNTY A, AL A, FEE, A
AT INPHENETNIUT o 7z, B S L7z E
{RARIRRAT G X, ERIRF W e 128D MRS
Mt (CG) SBT3 2 bW 2572 SR
7T — TIEBZFRIRRAT I HE < ) R 7 RIRIPE
PUEAE AT (RRSO) D & 9 7% IR PR sEDs &
FNTzo TNLUNDAMEIZERA 7 ) — =0 7,
W (PS) % FEAi3 5 b D72 o 7z X R HEIE
HBOC6fF [Hoskins Petal. (2019), Z.Kemp etal.
(2019), M. Hurry etal. (2020), G.F.Guzauskas et
al. (2020), R.Michaelson-Cohen etal. (2022), P.
Lertwilaiwittaya et al. (2023)), FH2{} (Jackson CL
etal. (2021), C.Marquina etal. (2022)), LS1/} (1.
Salikhanov etal. (2022)]), I 5D3EELEL D
DO (G.F. Guzauskas etal. (2023)), /NEATAL
4 [G.O’Brienetal. (2021)], JoRibgEL (D.
Schofield et al. (2019)), BEASA1H (Krepline AN
etal. (2021)), /NEFERFELE (M. S. Goodsmith et
al. (2019)), PEERELLEIAELHE (M. Catchpool et al.
(2019)) 72-72 (F1),

W] e 7 CG & PSHIGE D $ R T OISR T, 7
A — FRAEO BN OE FRRIAR OF) 555 &
7z (X2).

CGHBEIZ BT B8 A7 B ABZIZONT,

1 ZOUEMNL Y 2— 128 F N WZ2e 0

No %4 ML /@ EEFRIHRAY EFNV/ERINY T 2 M ICER/
¥, izt BEMAEITA N HE DG TERH
1 Targeted surgical prevention of epithelial 7774 BRCA1/ 21545 504F [, -8919% [+1/
ovarian cancer is cost effective and saves money ~ / CAD 675$ LR PRI EAT A A 2,904,486 $
in BRCA mutation carrying family members of /QALY BRCAJEWg /N ) 7~ b R

women with epithelial ovarian cancer. A /CG
Canadian model

Hoskins et al., 2019

H512.46% (FI50i%) /
U A7 AR T (B g
T 90 O HE B A )
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2 Long-term economic impacts of exome A—AF T V—AT— 204F[H], 31,144.35$
sequencing for suspected monogenic disorders: 7 ') 7 T H—tmthmEEssbit 20839578 [+]
diagnosis, management, and reproductive /AUD 2,000 $ ~3,100 $ 50~2i DOFLIE /-
outcomes / QALY

/CG
Schofield et al., 2019

3 Evaluation of Cancer-Based Criteria for Use in  2[%] BRCA1/ 254 504E [, 1,330$ [+]
Mainstream BRCA1 and BRCA2 Genetic /USD (306 £ 20174F) FLASABE IR Lm0 /-

Testing in Patients With Breast Cancer / QALY N T2 M EHEERI10%
/CG DA
Kemp et al., 2019

4 A cost-effectiveness model of genetic testing A4 —AF L7 V—AT— PEERIL G 6,100$ [ +]
and periodical clinical screening for the 77 TYA JHEEIC DT D ERER, /-
evaluation  of  families  with  dilated /AUD 1,200 $ TARIA N HDH
cardiomyopathy / QALY Wy

/CG
Catchpool et al., 2019

5 The Impact of Biomarker Screening and K[ MODY#{nfHdr 3047, -36,700 $
Cascade Genetic Testing on the Cost- /USD AN Y 290,692 $ [ +]
Effectiveness of MODY Genetic Testing / QALY PIGADPURREY:, CRTTF /-

/CG N Bt/
GoodSmith et al., 2019 A=Y LT %S

6  Canadian cost-effectiveness model of BRCA- )% BRCA1/ 2f7% 504 [ 14,942 $ [ +]
driven surgical prevention of breast/ovarian /CAD FLAS AT EE
cancers compared to treatment if cancer /QALY ) A 7RI
develops /CG
Hurry et al., 2020

7  Cost-effectiveness  analysis  of universal K[E HEIEMIIE R IR R BRI L KR 121,942 $
germline testing for patients with pancreatic /USD 200$ BNy 7y MRAEER /-
cancer /LYG 20% D FIRENZ T #

/CG RAGMAE Ly ARG
Krepline et al., 2021 (PARPi % & 1)

8  Cost-effectiveness of cascade genetic testing for K[ FH# =754 )V FHAE#Z0.004, S 1BEF40%
familial hypercholesterolemia in the United /USD fi#HT FAREDY T 2L — M2 18,860.2% [+]
States: A simulation analysis /LYG 250 $ L2020 — A& (95% CI 11618-

/CG 95%CIEBEOWTP L @It 50083)
Jackson et al., 2021 /Ay Fr, TEF I FEBEISHE
7', PCSK9\Z X % 3EWh  9,194.858 [+]
e (95% CI 4927-
68650) /-

9  Estimated Cost-effectiveness of Genetic Testing > [% INBAS AR T DA ESZ IR N T v 16,9108 [ +]
in Siblings of Newborns With Cancer /USD AR % FEFEOHAR DK~ (95% UL 7060-
Susceptibility Gene Variants /LYG DA A — P/ BRIRE  31440)

/CG # /-
O’Brien et al., 2021

10 Swiss cost-effectiveness analysis of universal A A{ A LESEMI RIS BO4ER, 65,058CHF[ + ]
screening for Lynch syndrome of patients with ~ / CHF 3,500CHF RIS A /-
colorectal cancer followed by cascade genetic /QALY o — NReAy i o P
testing of relatives /CG FERAT & ih
Salikhanov et al., 2022

11 A cost-utility analysis of BRCA1 and BRCA2 % A BRCA1/ 21845 A, 455 EH573 $
testing in high-risk breast cancer patients and /USD 666.88 $ BRCAJR I8 7 > M IE A 4,200
family members in Thailand: a cost-effective / QALY FHHE186% 1) A7 A $[+]
policy in resource-limited settings /CG A/RRM, RRSO /54 #17C3,469 $

Lertwilaiwittaya et al., 2023
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12 Cost-effectiveness of Population-Wide Genomic K[ BRCA1/ 254 L, 307 L1
Screening for Hereditary Breast and Ovarian /USD 200 $ 477/ RRM - RRSO 92,600 $
Cancer in the United States / QALY 87,700 % [+ 1]

/PS /-
Guzauskas et al., 2020

13 Population genomic screening of young adults 4 — A+ FH/ SR LA PR NERARZE0.004 27,705 $
for familial hypercholesterolaemia: a cost- V7 <250$ (i) /-
effectiveness analysis /AUD

/ QALY
Marquina et al., 2022

14 Real World Cost-Effectiveness Analysis of 1 A5 T  BRCA1/ 27 RN 7 MMERE 422619
Population Screening for BRCA Variants among )V 178 $ 25%DET VarF—T 2118758 [+]
Ashkenazi Jews Compared with Family History- /USD R Nz LS /-

Based Strategies / QALY A — RAE O K IEEEZ
/PS & % IR L/ RRM -
Michaelson-Cohen et al., 2022 RRSO

15 Population Genomic Screening for Three K[ LS-HBOC-FH®  4:30/%/HBOCIAIFRRM - 73,300 $
Common Hereditary Conditions: A Cost- /USD GlEAE NI R RRSO, LSIHVTHEBASEE  (95%UI
Effectiveness Analysis / QALY 250 $ M, FHIPREAC T  42000-96100)
Guzauskas et al., 2023 /PS % 68,6008 [ +]

(95%UI
41800-88900)
/-

W [+] i A — FiFE % & ©ICER ICER: incremental cost-effectiveness ratio CG: criteria-based genetic testing PS: population
screening QALY : B HEAMEY LYG : A4 FH: FiEME I VA7 0 — ) VIE WTP @ HIHWEEAE CL: XK UL:
AHEFMEXE RRM V) A 7R FLEYIERM  RRSO @ 1) A 7 g4 IR ELAE Al LS: Lynch syndrome  HBOC : =LA A JHH:
WS AFERETE

100000

80000

60000

40000

20000

1 2 3 4 6 10 11 12 13 14 15
—20000

CG i PS ik
US$ / QALY
W ARBZEICE ENIIROM (R oA R E L CHAN F 72 EBEBEERTICL 2 VAT
7 O HICERP M S 7z, 1RO # & i % & CICERDNRM F 2 (Fl. Hihid#Rl
D No% ##k 7 %, ICER: incremental cost-effectiveness ratio (3445 %4 1), CG: criteria-based
genetic testing, PS: population screeningo

M2 PWrEEICED CGREFIHRE (CGHNE) LHEFZ 7)) —=> 7 (PSHME) DICERIFM#
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Lertwilaiwittaya (2023) 5 (ZBRCA1/ 2/%2i13 % H
KERNFASE <, B AT — FIRA L F RN F 0
HHZEEWRE L, 2, hIMEETH LY A
DOEFNFEED L OFATA O ABEEFE L L%
flicdh V), 5HEMOHEETFHPEIL34695USDT
HDHLEMEL, TN ORRIL20224F |2 [ R
WAy r— U CHEGE &7z BRCAL/ 21%F %
M25%ThHHT v art—YRLYYANIBY
%PSIZ2WC, Michaelson-Cohen (2022) 5 I3#
FRa s <, a2 1 A r — NER A
PUHFE SN L RAEROHIR 2 O LB LR &+
FiswhlF & B W BEMED D D & #hiE L ze 7272
L, BEREEEEOEHIA ML, EFVTHEES
N7240i% Tl 2 {30 D6, AN AT 104 &
<Y, 4 AT TV OGDPL~3fE KD LI\ E
B LB SR EEL 255003 2 MY
WAZE B S 2w ESH 2 L S (R
Michaelson-Cohen et al. (2022)), —7/, HBOC®
PSHEHE 12DV T, Guzauskas (2020) 5 (3307 201k
TIEE R RDE 45/ TRV T e % 7R
L7z,

N E%

20194F: 2> 520234E D N2 FEFK S N7z TRk B LT
55 & IMAFE O BRI O B xR R
DNV, CGEPSOWTNDHEE L H1 A7 — i
EOBINEE R RD ORI HAER S 7. 50
FHDMAFEND A A — NN, ~NIVAT TIZ
B AARUE R A% HE$ 2 28 % R/ 36
Wb EARIBEINTZ. LA L, PSEMBEDSL
VBB D CEARIRIEEE L Wi
Tho 2 HElEDH > 77,

R OSER O Z O L €2 — ok RI1E, D
A OHBOCIZ BT % H AR D CGHk g % 7% 7AiM &
—H L Tw7e LN 5 1320184E IC H A D
BRCAY/ 29M9N) 7 v MEF&EICBIT 2B L
FEHFEAEIZ DOV, 34D ) A 7 KIFLE Y Bl
(RRM), 45#% ®RRSO, RRM +RRSOD§ X T7*
BHNROENFHEIETH L 2 & 2t L7z
(H. Yamauchi et al. (2018)]), H 4T 1320204F 2

BARFHIRA

FEEFHEIC R 2 30 L E 2 — 85

BRCAY/ 21 A 3 R & 720 1L S O FFZE
T, BRI H A — Figoahnsg % &
fliLCTBEHT, ZOWEDL ¥ a—I1Zid HAOH
TRITEENLPoT0 FAICBITLE) ATIHN
ABLD, BF 7B A EREINENABIT S
BRCA1/ 28 D E—BEE~D B A r — AR,
RRSOD I e 12 & % B HEREN R 2R L CTB Y
(Hoskins P et al. (2019), P. Lertwilaiwittaya et al.
(2023)]), WAL OBFFERER L b —F L Tz,
PSHERE X, IR E O B o B I 222
523NN ERDEL ZEPEHIATY
Do ZD72OCGHIEIC X 2 EIBFIRAEDF D
BOFHERREOIA N2 GHOENET LI L L
B Do ZIRESRGETT 70 —F & —RERIY
TIZos [y >y 7 b d—&SEOE
ERMAMAIE, Tt — EAFHSLEEOR
T EEHL v [THGokM] 25l &i22 L
W 1 OB T B R R RS L 7
TREVED S % 2 & SHRfE S LT\ % (1 M. Sajid et
al. (2022)), Z®L ¥ 2 —Tlx, FHOPSHEME D)
METIVICIE, EEEFIREOKEL100% (C.
Marquina et al. (2022)]), A% F VEFED LA
30% (G.F.Guzauskas et al. (2023)) 7z & DHEHIT
ETNHARIRS N7z FHOERDOREHI /N 7 >~
k D50% Ll FIZLDLZ AR # (5T (LDLR) H
HEEZ5NTWD, 19874 O W O fEHT Tl
LDLR7' U — % — O L 1) 2OV #E{mT
E by YUIME T2 A >15kbASFHD 7 5
YARHFFND63% ZHAE S/ (Hobbs HH
et al. (1987)), Miyake & & H A AFH 205 A ®
LDLREE %54 L, 11I8ADHEE (57.6%) T
INETRN) T N (<25bp) ERFESEL, JHEAGNY
7 v N S e D o 728 A I MLPAEAT %
T57C10.2% (21/205) 12K & R I B L7z
HARANIBWC 7Y v1ET 7 V2~30DK
FIIHBAEE TH D 2 LA L7z (Miyake Y
etal. (2009))c ZEH1L, 20224F 1 INHK S 7= b
W I LDLR 18 {2 % B A O B R 75 W & DR — 31
A, KRy — o —1c X s aE—EKRED
Fe S EEBR S A2 IR L 72 5E Bl i L 72 (Keiko
Goto-Hirano et al. (2023)])o SVOISAE L ¥ &1



86 e R

BETICE->TRLZY, FHORKEETTH S
LDLR\ZIZFEEDVLETH 5, PSEIETIE, #Ho
TAGERIZ L D 2 DOBROEFEH A LS 5 72012
L EmORERESREI NS 720, MLPAE /-
oy 7)) —Ky—4r 20k H7%, Ya—+
1) — FONGS & V) 15 0 ZEHT T A b DS AE R IR
AMAE D REEE AT, & 0 B 7 7OV EIRDS
PLL R DUREMEDSD B o

) WESRGRE 2 A B ORI HEE S 5
72012iE, FIEN—207 70 —FIZlT5E5
% BWMENVETH Lo MELZITMADT
AN —DR#EEL, ) A7 OB 5 MFEE~DHEH
EOBOT Ot ZADMRHEE, ~NVAT T OBLET
BN FIRSIC O D5 T RN H 5. F72, HH
s ) AEREOITI =71 O—HE L THER
B OB BREEIC BT EELEL 25T
bo 7 DEROREL NVOEEL | HHEE
ORI A A D THREIG S D 2 & AHE
Thb, HnEhE H7-ZhEE, REREE A
LTS A TV ANEEFLTEBY, BRI
DHEMEIZIE, WA F A T H<T 4 7 ADE A
e LGB E O B & KEER, B L CEEIC
B U7 A R T B RE AR N TV 5B, &
YIR - VEFEEEE (NPM) 7077 41,
R 2 TS 5 720 OB R D105 4F 5
T, BHXRIRDE <, Rl i % BRIS H &
ETAHZETEROERYYET LI LEHME
LT, 20174 ICHE LERX= =2 v TOF
W, BWmr s/ ay— A4 N—kF2) T 1,
NTHReRE #2578 o 5@ b3 T 72 (Wong E et
al. (2023)]. The Welcome Trust!d 2 E & Kk D F}
RIS T A BUFECRUEETH Y, TOE
442t % 5215 72 Welcome connecting science I3 7
LT LR L E O, HaNOREE ER
TELEHITTHI Laflidre L, 202345101 12
W R CHAf & 1172Human Genetics Asia 202351
HlE T — s v ay TERBMR L. KEOF
T ¥ ve-learningtH 4, NA A A T Frv T4
Ty v, BIERNEM, £ T4 N7 2 MER
V= VIgMEE 5 0 F — 41%, GitHub & {533 fData
file2SH W BN 8F v — v, BEIRIFSE F 721365

Vol.9 No.1

IREEWICBIFL2EERAT Yy JIZET a7~
VEER L, HROEKRT 7 3 7 258 ORE
REREMEE LR L2, SIZZ LT 57/ 2
7 AT OMHESE IR THATELLHICTS
12iE, AMOZAFVESE Ay NT—F 2 70
ERFELEEEA Y 7 50OLEIET > TV
%o

ZOWMFEIZIZ VL O DHIRA?H 5. 1 H I
S & RO BIEF AR OB IZ DV THE
AERFgE L, HEEMEE VRO TR EE N
720 THUTBIREN/2T N COMETH AT —F
HARFHRAT OB INEE FX AR OF] 2550 S
TR OB B L 5 2 RN D 5o 2
FHIZICERD AN 2212 750 R B & ORI
SND BRI ENE TN Lotz ALE L
INEERRE TG AN EERET Y M4
X, ZOBROAFEFEMEDOKE S 204 MR T
SHFENTEY, BASSmEIRME S 3 EEL
BIRL, FRaza=r—TaicR7&EE
B b0, SHLYE =25 ah,

158
AT 1L JSPSFEHAF & 22H03307 35 X OV A= 57 @ £}
TR 21FC1009 D B BY % 52 ) 72 e 0 — BB C
Hbo

SE

Hayden EC. Technology: The $1,000 genome. Nature.
2014; 507 (7492), pp.294-5.

England G. https://www.genomicsengland.co.uk/. (2023
412 7 15 H A 32

England G. The 100,000 Genomes Project protocol. 2017.

Reinhard Heil NBH, Martina Baumann, Barbel Hiising,
Daniel Bachlechner, Ulrich Schmoch, Harald Koénig
Artificial intelligence in human genomics and
biomedicine: Dynamics, potentials and challenges.
Journal for Technology Assessment in Theory and
Practice. 2021; 30 (3), pp.30-6.

Kopanos C, Tsiolkas V, Kouris A, Chapple CE, Albarca
Aguilera M, Meyer R, et al. VarSome: the human
genomic variant search engine. Bioinformatics. 2019;
35 (11), pp.1978-80.

Biesecker LG, Adam MP, Chung BH, Kosaki K, Menke
LA, White SM, et al. Elements of morphology: Standard
terminology for the trunk and limbs. Am ] Med Genet



A. 2022; 188 (11), pp.3191-228.

Smedley D, Smith KR, Martin A, Thomas EA, McDonagh
EM, Cipriani V, et al. 100,000 Genomes Pilot on Rare-
Disease Diagnosis in Health Care - Preliminary Report.
N Engl ] Med. 2021; 385 (20), pp.1868-80.

Khoury MJ, Bowen MS, Burke W, Coates RJ, Dowling
NF, Evans ]JP, et al. Current priorities for public health
practice in addressing the role of human genomics in
improving population health. Am J Prev Med. 2011; 40
(4), pp.486-93.

Feero WG, Wicklund C, Veenstra DL. The economics of
genomic medicine: insights from the IOM Roundtable
on Translating Genomic-Based Research for Health.
Jama. 2013; 309 (12), pp.1235-6.

Bodenheimer T. High and rising health care costs. Part 2:
technologic innovation. Annals of internal medicine.
2005; 142 (11), pp.932-7.

Jackson CL, Huschka T, Borah B, Agre K, Zordok M,
Farwati M, et al. Cost-effectiveness of cascade genetic
testing for familial hypercholesterolemia in the United
States: A simulation analysis. Am ] Prev Cardiol. 2021;
8: 100245.

Smith HS, McGuire AL, Wittenberg E, Lavelle TA.
Family-level impact of genetic testing: integrating
health economics and ethical, legal, and social
implications. Per Med. 2021; 18 (3), pp.209-12.

Louter L, Defesche ], Roeters van Lennep J. Cascade
screening for familial hypercholesterolemia: Practical
consequences. Atheroscler Suppl. 2017; 30, pp.77-85.

Huijgen R, Homsma SJ, Hutten BA, Kindt I, Vissers MN,
Kastelein JJ, et al. Improved access to life insurance
after genetic diagnosis of familial
hypercholesterolaemia: cross-sectional postal
questionnaire study. Eur ] Hum Genet. 2012; 20 (7),
pp.722-8.

Kuchenbaecker KB, Hopper JL, Barnes DR, Phillips KA,
Mooij TM, Roos-Blom M]J, et al. Risks of Breast,
Ovarian, and Contralateral Breast Cancer for BRCA1
and BRCA2 Mutation Carriers. JAMA. 2017; 317 (23),
pp.2402-2416.

Rothstein  MA. Reconsidering the duty to warn
genetically at-risk relatives. Genet Med. 2018; 20 (3),
pp.285-90.

Henrikson NB, Wagner JK, Hampel H, DeVore C,
Shridhar N, Williams JL, et al. What guidance does
HIPAA offer to providers considering familial risk
notification and cascade genetic testing? ] Law Biosci.
2020; 7 (1):1saa071.

Marleen van den Heuvel L, Stemkens D, van Zelst-Stams
WAG, Willeboordse F, Christiaans I. How to inform at-
risk relatives? Attitudes of 1379 Dutch patients,
relatives, and members of the general population. J

7 WEBORE L ) O L BRI RGBT A I L Y — 87

Genet Couns. 2020; 29 (5), pp.786-99.

A8 N AFB R D PRI B3 % i https:/elaws.e-gov.go.jp/
document? lawid=415AC0000000057. (2023 4% 12 A 15
H i A 72)

Baroutsou V, Underhill-Blazey ML, Appenzeller-Herzog
C, Katapodi MC. Interventions Facilitating Family
Communication of Genetic Testing Results and
Cascade Screening in Hereditary Breast/ Ovarian
Cancer or Lynch Syndrome: A Systematic Review and
Meta-Analysis. Cancers (Basel). 2021; 13 (4).

T NERE  BE»O®Y) T SRR R ERE
LLTZTEND LHIZT 5 720DMEROBEN D
O EH Y 7 3 1 12 B 9 % At https://elaws.e-gov.go.
jp/ document? lawid=505AC1000000057. (2023 4F- 12 H
25 H i #<HERE)

Hoskins P, Eccleston A, Hurry M, Dyer M. Targeted
surgical prevention of epithelial ovarian cancer is cost
effective and saves money in BRCA mutation carrying
family members of women with epithelial ovarian
cancer. A Canadian model. Gynecol Oncol. 2019; 153
(1), pp.87-91.

Kemp Z, Turnbull A, Yost S, Seal S, Mahamdallie S,
Poyastro-Pearson E, et al. Evaluation of Cancer-Based
Criteria for Use in Mainstream BRCA1 and BRCA2
Genetic Testing in Patients With Breast Cancer. JAMA
Netw Open. 2019; 2 (5):e194428.

Hurry M, Eccleston A, Dyer M, Hoskins P. Canadian
cost-effectiveness model of BRCA-driven surgical
prevention of breast/ovarian cancers compared to
treatment if cancer develops. Int J Technol Assess
Health Care. 2020; 36 (2), pp.104-12.

Guzauskas GF, Garbett S, Zhou Z, Spencer SJ, Smith HS,
Hao ], et al. Cost-effectiveness of Population-Wide
Genomic Screening for Hereditary Breast and Ovarian
Cancer in the United States. JAMA Netw Open. 2020; 3
(10) :e2022874.

Michaelson-Cohen R, Cohen MJ, Cohen C, Greenberg D,
Shmueli A, Lieberman S, et al. Real World Cost-
Effectiveness Analysis of Population Screening for
BRCA Variants among Ashkenazi Jews Compared with
Family History-Based Strategies. Cancers (Basel).
2022; 14 (24).

Lertwilaiwittaya P, Tantai N, Maneeon S, Kongbunrak S,
Nonpanya N, Hurst ACE, et al. A cost-utility analysis of
BRCA1 and BRCA2 testing in high-risk breast cancer
patients and family members in Thailand: a cost-
effective policy in resource-limited settings. Front
Public Health. 2023; 11: 1257668.

Marquina C, Lacaze P, Tiller ], Riaz M, Sturm AC, Nelson
MR, et al. Population genomic screening of young
adults for familial hypercholesterolaemia: a cost-
effectiveness analysis. Eur Heart J. 2022; 43 (34),



88 & PR B WE 5E

pp.3243-54.

Salikhanov I, Heinimann K, Chappuis P, Buerki N,
Graffeo R, Heinzelmann V, et al. Swiss cost-
effectiveness analysis of universal screening for Lynch
syndrome of patients with colorectal cancer followed by
cascade genetic testing of relatives. ] Med Genet. 2022;
59 (9), pp.924-30.

Guzauskas GF, Garbett S, Zhou Z, Schildcrout JS, Graves
JA, Williams MS, et al. Population Genomic Screening
for Three Common Hereditary Conditions: A Cost-
Effectiveness Analysis. Annals of internal medicine.
2023; 176 (5), pp.585-95.

O’Brien G, Christensen KD, Sullivan HK, Stout NK,
Diller L, Yeh JM, et al. Estimated Cost-effectiveness of
Genetic Testing in Siblings of Newborns With Cancer
Susceptibility Gene Variants. JAMA Netw Open. 2021;
4 (10):2129742.

Schofield D, Rynehart L, Shresthra R, White SM, Stark Z.
Long-term economic impacts of exome sequencing for
suspected monogenic disorders: diagnosis,
management, and reproductive outcomes. Genet Med.
2019; 21 (11), pp.2586-93.

Krepline AN, Geurts JL, George B, Kamgar M, Madhavan
S, Erickson BA, et al. Cost-effectiveness analysis of
universal germline testing for patients with pancreatic
cancer. Surgery. 2021; 169 (3), pp.629-35.

GoodSmith MS, Skandari MR, Huang ES, Naylor RN. The
Impact of Biomarker Screening and Cascade Genetic
Testing on the Cost-Effectiveness of MODY Genetic
Testing. Diabetes Care. 2019; 42 (12), pp.2247-55.

Catchpool M, Ramchand J, Martyn M, Hare DL, James
PA, Trainer AH, et al. A cost-effectiveness model of
genetic testing and periodical clinical screening for the
evaluation of families with dilated cardiomyopathy.

Vol.9 No.1

Genet Med. 2019; 21 (12), pp.2815-22.

Yamauchi H, Nakagawa C, Kobayashi M, Kobayashi Y,
Mano T, Nakamura S, et al. Cost-effectiveness of
surveillance and prevention strategies in BRCA1/2
mutation carriers. Breast Cancer. 2018; 25 (2),
pp-141-50.

Sajid IM, Frost K, Paul AK.Diagnostic downshift’ :
clinical and system consequences of extrapolating
secondary care testing tactics to primary care. BMJ
Evid Based Med. 2022; 27 (3), pp.141-8.

Hobbs HH, Brown MS, Russell DW, Davignon ],
Goldstein JL. Deletion in the gene for the low-density-
lipoprotein receptor in a majority of French Canadians
with familial hypercholesterolemia. N Engl J Med.
1987; 317 (12), pp.734-7.

Miyake Y, Yamamura T, Sakai N, Miyata T, Kokubo Y,
Yamamoto A. Update of Japanese common LDLR gene
mutations and their phenotypes: Mild type mutation
L547V might predominate in the Japanese population.
Atherosclerosis. 2009; 203 (1), pp.153-60.

Keiko Goto-Hirano HE, Yasushi Okazaki, Atsuko
Okazaki, Masami Arai, Takao Kato, Hirotoshi Ohmura,
Hiroyuki Daida, Tohru Minamino. Discrepancy in
insurance covered LDLR genetic testing in familial
hypercholesterolemia: A case report. report & quot;
Human Genetics Asia 2023/ H AR ANFHEIEF 54468
[ K4% © 2023.10.12; Tokyo, Japan2023.

Wong E, Bertin N, Hebrard M, Tirado-Magallanes R,
Bellis C, Lim WK, et al. The Singapore National
Precision Medicine Strategy. Nat Genet. 2023; 55 (2),
pp.178-86.

(ZT&9H - Fw)



89

Family-level impact of genomic information and genetic testing:
a literature review on economic evaluation

GOTO Keiko*

Abstract

Genome sequencing has become increasingly available to healthcare providers worldwide. In clinical
practice, extensive and complex genomic information is used for diagnosis. The cascade genetic testing of
family members of a proband diagnosed with a genetic disease has been reported to be cost-effective.
However, there is a lack of research on family-based approaches. This study reviewed the cost-effectiveness
of genetic testing for probands and relatives published in the last five years from 2019-2023. The addition of
cascade genetic testing highlights the cost-effectiveness of both clinical diagnostic criteria-based genetic
testing and population screening strategies. Further research is needed to facilitate the protection of the
privacy of the individuals tested and the right of relatives to be informed of their genetic information. The
family-level impact of genomic information must be clinically adapted in combination with enhanced
information science.

Keywords : Genome data, Genetic test, Privacy, Cascade test, Cost-effectiveness
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Exploring the possibilities and challenges of utilizing big data
in the development of diagnostic and therapeutic methods
for rare diseases

KAWAMOTO Yuko™

Abstract

Big data possess a strong capability to reveal unexpected patterns and hidden insights from large
volumes of data and have found applications across various fields, including healthcare. Rare diseases stand out
as a domain where big data hold promise for transformative impact in healthcare. Globally, rare diseases pose a
significant public health challenge, impacting more than 400 million people. Patients with rare diseases often
encounter limitations in accessing effective treatments due to an incomplete understanding of their
pathophysiology, undefined diagnostic criteria, and the absence of specific treatments. This study elucidates
the possibilities and challenges associated with leveraging big data in the development of the diagnosis and
treatment of rare diseases.

Keywords : Big data, Real-world data, Data science, Rare diseases, Challenges
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Positive correlation (p<0.001)

PDC rate (%)

(* Reciprocal processing was performed
for scoring)

Qo

A

Causal relation

Severity (clinical background)
Reliability (physician and patient)

(Annotation) Regarding the adherence score (ASHRO score), the lower values indicate greater clinical
and economic improvement (scale: 0 [superior] - 10 [inferior]).

Positive correlation (p<0.001)
Previous |
study
Positive correlation (p<0.001)
@) O Generic drug rate (%)
Present t
study Exploratory research

i © *: Proportion of days covered (PDC) rate data were based on the actual results, and a PDC score was used to incorporate it into the
Adherence Score for Healthcare Resource Outcome (ASHRO) score, each of which had a different meaning in terms of scale and high/ low.
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CREFRHPAECISERDE) @)H M

‘;.p"G"é\@@’\“’\”'\"”\"”\”\"’\h‘(\’\Q’\ﬁ@‘é‘é"%”@‘%”@@@@*9"%""5‘"’?%’”*4\*@1@”W““"“«Qq'@

T AANTYGOP || eI\ L Y HEREETR e—1A LY HRREERA

EREEM RRFEM

ER (BEE)

16

14

10

(ro0) (W) # M

R

GERD HSRERE R/ HLRBEIRIA © 2 RERDH (B2 R8 - AQMBEHRA) , GDP : World Economic Outlook Databases (IMF) , MEHLIE : HAEDHMAD BHE) LV FER

i sk (130,
X9 & PREOM BRI OFERN T (Hkfbs & EREHEORT)

RIES

(ERN R K & BE) (BELETERD)

Sk (1406
K10 JEAERFEYEFRE L3 HEE & BRSO &0 EFREOMERE O &

EEMORE

EFORE

B (BIEE) O FFE

it D ¥ fill, &




110 & R BB 2R

C OEBAEFEME, BHARER, $hbb
TF =R YADAE OB EEN TS, DA
EOBRS, THEA 7 N— 3 Vg (2023)
HEDY ETEEDxR EDONIVAT THEIZE
57— 4 T ADHEHEE EDTWAEDS, =
OFFO—>2 L L CEREOAEM O LA E T
FHNT WD 202447 5 BAR S LT 5 R
D) EHUH, B & ORI O E S5 E % s
HERBOHT RO L & ERNEr— A
DM BNTE, RO LA R TH S
CHRETE D, FD20ICY, Bl (By 75—
%) OB LB X BEEEOmE, B X
DG EOHR, B OMEFR: - S Ak s s,
F 72, AIREERM (X714 V&) OFRI
£ B R O @B O, B L UH
L RBEORNV T AT A r—va v OFELRE
b, HHEOBWEE LT - THb, TNHD
BEOMGRE LT, EEGEHCBBESR MR
L, FAESEROBEREZFEN 2 ME IS5
EIFE S NS,

2 REBEBANE Y TT—EXRADEBEALED

BIZH>THDELRE

AT, REEESFICBW T 1T
YARTERT A EHRE BN, REITIE, fHE
ENLERSHE T N5 BB IO W TR
LTHhDe hbbERFEE LTE KEK
DEOFETFHN D, —D2HIL, BAFERORESR
RO SEER R O Y 77— & OBl By
LI THL, ZDoHIE, TV AL ADF
HAERTDODAL v T4 TOHHA (B4
AETFT N E) Thb (Melissa M Chen et al.
(2021))o =D BHIZ, BEHENESE L OIS
T HALZR ETx T 5 BRE OARRRIPUE T H
%o WOHIE, VAT THIICHL VT — 44
A I ABGEDHAM & R WIEE 7 & DA ER T
HhHo WINLT—F VA 0 A EREEEICE
KERGDLIDICEELRRA N Ebnbsd, £
NOHORPOHRZEETNE 2o, LIgET
AN R

FT 2O HICETHEOF 2L, [1HHRO M

Vol.9 No.1

B 12OV THEBR AT ) o IRICERS -
RED—FELTE Y 77— 7 M &GS
DFEME RS T, FTOV— AT =5 DRER
EREMEICED S B &, Fil-e— AR
AR I A MIERZEZBXIZTI L%
Bo FEIZ, BRRHYGTHEMT5HEY—E A2
WTIE, R LOBRSSCHE~OEITAE LD
DIl be DFN, NVATTHHIZBWTE Y
FI—Y OMEARIEE T LA 2 L OEFRE, ME
RV FICEBICRLRTHDL, — 5T, BRAE

LWV ABIRICBWT, BUFL NV TIET— 71
BE) IEHEH (il & B, MR - E A ER
DHFRZ: &) OFEGRFL ENICH B (NEEE
(2023))c TD X HIT, FwANIE RS 72 B
BEPELINL 00, 7= FEHHED 2
EAZE Y, RRMIZIE T — 7 SE I b B
DI e TFREEINS (K1),

Bz AL, AT PRI EE TR AES ) 7
VT — ) K57—% (RWD) RERBFEICEHT S
L, ODPOFEZ) A7 S EEEN S, LancetZs
EO—ESFED20204F, il w4V AJK
i (COVID-19) (2R3 % @ sC & AHR W Titlal L
ORRBEICH LWwWEZATHS (Mandeep R
Mehraetal. (2020)), S blE, HEEZOL Y
TFE=8 G LIz DIE 5N, EEEHD S5
MORDENY, WEEZRD HNFENT— 4
DREEWEZEATE L h o7 ZOMBED A
X, RWDZFIH LWL A ) D2oHh o, &
) LEERN R T =7 OhoE RikiT 5089
MEV)ZETHD, EHLICRREMDD LI2#E
BETH %0, Az 82 VT »2) 7
WCKEOBIER R END L, WEEEAL LT
FHRIEC oW L WIGE LGNS,

wIEIE, RWDOFIIZFEBRHEICHE ST, L
Fal—a IZBTFAHHBIENYDOH 5,
Bl 2 X, FRAE O E ORI (B FR R0 R aFiff
) I2BIFAHEA 7Tt A TlE, NDB (National
DataBase) D& 7 53 RET — ¥ N— 2 DEEG
HERLTWB, T2, BEIA T4 ik
DL BFEEOFEmOMEL TR, BEE v 77— 5125k
DLERREDZHEN A FIA4 VICBHEN D



Yy 77— 8 R B REEROAE - NLHRE L

mn EKHELL,  HIEERYL
?T%@%Mﬁéﬂ% DbzwEr s e, fRiE
EHRETTFTT = A L A ERSEDIIHT:

BROH M (EZEDAR)

eEvITF—4LIL

- ey s7F—aeis, BOICABMI B, BeRITET
S EhiERs B LN, BERECEET 25#%
ABMICERLUEAT 2BLIET. INSOEBIERRICE
kL, RAOETRMEEINS] (FA VBitkomizg)

& BRI E E
CREDEIABFLALTE, T-2RB LY LIEHER
G & 25, 48R - BABROMKS) DOiwms % MAR
- HIROSHIMA SUMIT 2023 : [F—ZRERV T 7 v b
74— LEBAERERET 2HEE L OMOIMSICET S
EREBHS] (BFIFTC) , [F—xomskeAMICE
TE2ER—BLAREADOEIERE] (4 7AGCM)
- 722 L. Society5.05bBRICT —LEANEL LT F
ENICRT—2RBOEREICEDIFRIEBET 2 HTFR

1S ONMmEEE

cT-ARH > BEOKEHN T — JMHREHTEEW

- BT, T R @EREOPKZ L L TISO8000
GBI, TCI84THENL FRML) /eF¥2Y171
M |‘ L—HEY 71 &BRF (1ISO9000& &%)

—75'( F=21y= Z@rﬁﬁﬁﬁ%ﬁﬁ Wf%?éuium

A UL PTN . f 1
FEmL AR

A5 2 RHEATEI b 72 & 111

EEABXIET D, W W IRKRICHERBE3IODRE (BREEER)
LARTRICR: D SIS (M11)s FIIEE

AR R0 5 A O RERERB (AR

DFE(EFN3 5 fE#E & $Ai)

§=3lin

e by /F—2%&FERALLIOFRIDME

- Lancet e NEIM & W 5 —ESEEA2020F, HEa0F+y [
A NRBHIE (COVID-19) (BT 2RI AMARVTHE L 7=,
#Surgisphereit »*t 52 5h 0 EFHEBI A 5 X% L 7-COVID-19
BEDEY /T —REDHLES D >0 B=EH LR
MoEH LY, RIEERDONFEEHN T — 2 ERIETE
BWELTHEL7, (The scientistic®)

MBI, YTZLT—LEF—% (RWD) %FIFLAHRA
LA YD2H%H, 23 LEBERNET— 200 845 RK
Bahens e, [SEITCIC %E_L'(H!U)'Flﬂ'
motehbihotBNE, BHICROND & BIR DIFH
LunbLasn] EWHFESHTLS, (BEBPRH)

¢ HRDEFRIREFE THEED BOFIAED
(ERRRHE ABUHRTES) t-bg§§§7’;;z
<. NDBO&%5THES — X~ — AOBEEMITLA, % iy — ”
BHAE T4 A BEOBRGEDT, BR REURIEY — v (RAFIR)
y RESCRREENSA K51 > TIRENS o~
BA. F-AQETMENLTBES Y ST LR RS
CEHEBAORAIE, VR ORE L FHEEEIET S BIOBET & IcEEE DA
HAAYRVIET Y RORBIZAIEHA 51 Y OF | —2zwEs z0RETH Y3
EVEET — 4 — ADBRAIC & ZHFARALET S 2
D, AEEL LTHE (EMALHMA : BDTF) , RWD% Eﬁ:> RWDEDRHERA~OLAHKIET — 2 28E

= COVID-1907 7 F > DEEKRRROFILZ LR
> EZORBOHIF. BF - £H~0OFE

U [Hxnici, €y 77— s cmtorL
ATHRE (AD) ZIEAL7RDESBE
poin:3 —~

> EFRERSHFOZRADRIHKE
(O =3:2::020)

> By 27— 2 ORERES 1 %

L2 (RS
> F=2Y4 T2 (AI%) [SAD

BULRES 717~ T ONE, FEGESEORED. B -
FREBAORELERT /1 0y FPGEIRE (FDR) ealEB R E RN R

11 VAT THEOYy 75—

5 O ERAED TS

US Providers Recognize Al's Value But Have Been Slow To Adopt

Il Important

I Neutral
[ Not important

Al importance
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The Future of Health Care Supported by Big Data:
Health Value of Adherence Coexisting with Artificial Intelligence

TAKURA Tomoyuki*

Abstract

Artificial intelligence (Al), such as machine learning, is a tool that has excellent synergy with big
data in the medical and long-term care fields and is expected to be developed in the healthcare field, where
digital transformation (Dx) and other technologies are being introduced. Considering the reforms to be
implemented in the scheduling of physicians work in the future and the socioeconomic trends surrounding the
medical care field, it is essential to improve the efficiency of medical care service provision. Therefore, there
is a need to increase productivity, expand supply, and maintain and improve quality through the sharing and
distribution of information (big data). In this context, we anticipate some promising signs in the field of
healthcare, such as the development of Al-based diagnostic imaging software that is now being evaluated by
public insurance and the development of a long-term clinical and economic forecasting model based on
adherence to big data and Al Several issues must be addressed to promote the use of these data sciences in
healthcare. When we look at real-world data and deep learning, which are increasingly used in academic
research and insurance systems, we can imagine a certain level of social risk centered on the issue of
information quality assurance. One possible countermeasure would be the development of quality assessment
guidance (e.g., standardization) for medical big data. Because the development of this field is expected to
create significant socioeconomic value, it is desirable to promote the understanding (acceptance) of society as
a whole, develop the necessary environment, and appropriately nurture the field.

Keywords : Database research, Machine learning, Data science, Adherence, Medical value, Predictive
modeling, Health services, Diagnostic assistance, Quality assurance

* Department of Health Care Services Management, Nihon University School of Medicine/ Department of Healthcare
Economics and Health Policy, Graduate School of Medicine, The University of Tokyo
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