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Strategic Initiative
Promoting Preemptive Medicine in a Hyper-Aged Society

Executive Summary

In Japan, with its rapidly advancing graying and low birth rate, it is anticipated
that there will be a rapid increase in medical costs coupled with remarkable progress
in medical technology and medical needs, and at the same time the need for nursing
care will also increase. Furthermore, on the other hand, there has been a definite
decrease in the number of working young people, and how to safeguard the elderly
and their home life, as well as how to respond to a steep increase in medical costs, is

becoming a major issue of concern.

Generally, diseases which deteriorate the health of the elderly and create the need
for nursing care have genetic causes in the background and appear due to a long-
term complex relationship with environmental factors. Consequently, it has been
very difficult to identify the cause and mechanism of the disease. Moreover, these
diseases are difficult to completely cure once they appear, there are many cases where
the disease gradually progresses and results in serious complications, threatens the
patient’s life, and requires nursing care. The issue of how to deal with these diseases
that accompany aging is of utmost importance in Japan, where the birthrate is
declining and graying is advancing. Under these circumstances, calls have been made
for the importance of prevention, but preventative medicine thus far has mainly taken
the approach of identifying disease risk factors and getting people who are deemed to
be high-risk to avoid them.

In recent years, advances have been made in research regarding the relationship
between individual variation of the human genome and diseases, and gradually
more 1s becoming known about disease-causing genes. Also, progress is being made
in research on identifying how the environment during the fetal stage and after birth
influences the onset and development of disease. In addition, it has been observed
that in diseases accompanying aging, in many cases certain pathological changes have
already taken place during the pre-onset asymptomatic phase. On the other hand, in
regards to the biomarkers' which serve as an index for the development of disease,
rapid advances are being made in research on biochemical findings such as proteins
and RNA, and signs from imaging, etc as well. Due to such progress in life science, it
1s becoming possible to diagnose several diseases during the pre-onset asymptomatic
phase (henceforth, the “pre-symptomatic phase”). Consequently, biomarkers, different
from previous prevention methods, will be used to predict the onset of disease at high

' Biomarkers are indictors to objectively grasp the physiological condition of a living organism, the progression of the
disease, and the reaction to therapeutic intervention. In addition to the biological substances included in urine and blood,
etc. (genomes, epigenomes, transcriptomes, proteomes and metabolomes, etc.), various indices are used, such as image
scans like PETs, electrocardiograms, and bone density.
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probability, and a new medical science which focuses on its target of therapeutical
interventions at an early stage is expected to become a reality in the near future.

Taking the aforementioned background into account, this initiative proposes
(Figure 1) preemptive medicine as a new direction for medical science with the aim of
diagnosing, predicting and treating disease with a high degree of accuracy in the pre-
symptomatic phase even when there are no clinical symptoms and no abnormalities
are detected in routine medical check-up, and furthermore, proposals for research and
development issues based on this idea that should be taken up by the government
at the earliest possible opportunity are summarized as the following four issues.
Although there are some differences for each disease, basically, these issues are

common to all diseases.

Issue 1: Identification of the cause and mechanism of disease

Issue 2: Search and discover candidates for biomarkers and seeds for treatment
technologies

Issue 3: Narrow down the candidates for biomarkers and seeds for therapeutic
treatment technologies and assess their safety and usefulness

Issue 4: Appropriate provision of preemptive medicine (giving the results of our
research back to society)

Issue 1 is the foundation for all of the issues described above, and from the viewpoint
of preemptive medicine it promotes genetic, molecular biological, biochemical, cell
biological research regarding the development of disease, as well as various types of
clinical research to understand the interaction of genetic factors and environmental
factors, with epidemiological research, including cohort research in particular. In
Issue 2, in order to narrow down the group of biomarkers, that enable us to diagnose
patients in the pre-symptomatic phase and in order to assess the usefulness and safety
(effects and side effects of drugs, etc.) of seeds that can be applied for a therapeutic
intervention, we will thoroughly and systematically search for biomarker candidates
and treatment technology seeds. Specifically, data obtained from “omics research”
(genomes, epigenomes, transcriptomes, proteomes and metabolomes, etc.), imaging
diagnosis such as molecular imaging, and epidemiology will be analyzed. In Issue 3,
the reproducibility, usefulness, and safety of the biomarker candidates and treatment
technology seeds will be verified. For this purpose, in human trial — namely clinical
research — under scientifically acceptable conditions will be conducted on a large
number of people. In Issue 4, we will conduct a scientific examination on advancing
the propagation and establishment of preemptive medicine in society. As preemptive
medicine means performing examinations and treatments on people who are in an
asymptomatic state in which clinical symptoms have yet to appear, it is essential to
deepen their understanding of its necessity. The methods in which the biomarkers and
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treatment seeds developed in Issue 3 will actually be used will be considered based on
statistical, economic, and sociological analysis. As for the therapeutic tools, compliance
(patient compliance with doctor's instructions), cost effectiveness, and possible side
effects will also be considered. Furthermore, as a measure toward social acceptance,
systematic and behavioral medical research will also be conducted to examine the
improvement of medical literacy and behavioral modification, and examining how the
costs should be shouldered, etc.

The aforementioned research will be promoted by many players: basic research
centered on academia (mainly Issues 1, 2), applied research and development via
collaboration between the private sector, academia and government involving industry
(mainly Issues 2, 3), clinical research centered on hospitals (mainly Issue 3), and
applied research by the national and local governments, academia, medical facilities,
insurers, industries, NPOs, etc., in order to create acceptance and establishment of
new medical technologies in society (mainly Issue 4). With this as the foundation
to proceed effectively and efficiently, strategic collaboration with existing cohorts
based on long-term vision and the design of new cohorts, as well as the formation of
clinical research support centers should be promoted together. Furthermore, as the
development and application of new medical technologies requires a comparatively
long period of ten years, the timeframe of this initiative as a whole should be
estimated at around twenty years.

As diseases for case studies for preemptive medicine, this initiative will take up
Alzheimer's disorders, Type 2 diabetes, osteoporosis, and breast cancer, and organize
the issues that should be engaged taking the present state of each disease into
consideration. The details are as described in this document.

In conclusion, when the aforementioned preemptive medicine is made a reality, a
new medical science entirely different from what has existed thus far will be born,
and the development of various related medical technologies will give birth to large
industrial profits. At the same time, if many people are able to lead long, healthy
lives, not only will this result in a reduction in medical and nursing care costs, a high-
quality life can be ensured, which is something of immeasurably great value. The
advancement of preemptive medicine holds the promise of creating large social and
public value in addition to industrial and economic value advocated by innovation.
This value can be called the “fourth value,” as opposed to the ones that accompany
primary agricultural or natural products can be called the “first value,” the ones
that accompany industrial production can be called the “second value,” the ones that
accompany intellectual property rights can be called the “third value.” This is because
the fourth value will greatly contribute to people leading longer, healthier, and higher-
quality lives.
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- E mfEE &L T, Cancer. Immunity & Inflammation, Metabolic Disorders.
Neuroscience D 4B MR ESN TS, ERBIIZIL, ELAVA . 2B HER
8. TIVINAT—RIZRAGE , BIARBEILSE, U< F . HILaARZTIRE DK
EEETOC IO ETH (R T) TH S,

BIZIE, EAAIZEETBI-SPY21 7O Y T/ M E5ERT2,5005 $ | ENREE
LFEICEET 2T AP IMIIE3ER TI0BRILDFENFEINTIVS,

NIH

Anti—Amyloid
Treatment in
Asymptomatic AD (A4)

“7IOARPETTIEMEEFHRE L. B EEHEERE CRMgEeA L CEMaET
5, MESEARU T ZERBESERMNTTRFAT 5,
2010 &Y NIHD I 7o T4 TEESN S,

Banner
Alzheimer's
Institute

AD preventive
initiative

+20104E[ZBanner Alzheimer's Institute NRELI=A = F7F T,
ST ILINAI—BBHEDEEHIRIDOENMEREICHL. BEERICK
HRBEHBNAZITI,

KE

EXR(BG
MedicineZ)

HRP (High-risk
plaque) initiative

INAYRIETS—D (ILHEE., HEEZEORELMERTD)EFOA
FAD) =G BINAFTR—I—FFR L. T5—OBEDFBEDMHEL
FXBIEY . 98000 NEX R ELT- KIFEERZHZE 4. Copenhagen
General Population Study&E#L1=4—XaVrO—)LRAT1EE N,

BA =T T471Z1%. Abbotttt. AstraZenecatt. Merck#t. Philipstt. &
AESIELNSM,

KE

NIDDK

*DPP (Diabetes
Prevention Program)
*Diabetes Prevention
Program Outcomes
Study (DPPOS)

QRERBDFHEBIRL-KRETOI S L, ERBEREVRIOF
ﬁﬁigiiﬁ%(:, FATREA IV RERLEYARICK S MERRRE FHIEE
19964 [ZDPPAYRA—FL . $I3EMIChHz> TESN Tz, ThETHO—
7w 74 SR TDPPOSHHII0ERICh > TiTh iz,

*NIDDK (National Institute of Diabetes and Digestive and Kidney Diseases)
NEICTPoTA T ETo1=,

XE

American
Diabetes
Association

American Diabetes
Association 2008—
2011 Strategic Plan

ERTRULEBOHIBERRDFRLEEDONTEY . RMLAILITHEH T
IEJL\O

- Strategic PlanM 1D &L T, HERBED T BABRE~NDI7UTAVITDE
FNTULVD, 2009 (K1 B FEFRB R V2B HEFRIRFIZxL T, 3,3505US $ D
T7oT1VT NEZEMLITHNT=,

KE

Juvenile
Diabetes
Research
Foundation

B RERFEOBMETHY . 20104 (X1 B HEFRHREE DR I(Z 12700
BUSSDI7UTA4oT DBMfThiht=,
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KE

NPO (Sage
Bionetworks)

-REDTEREBHELT2009F (LRI SN-FEFERT, A—TLT77
TRADNAFFVET—UBEZBIEL TS, BIEER P FIER. BRR
T—RGEERAET—EIR—REL. TNEAVTERETFRETILEEEL.
BELGDBGFONAAT—H—REDREEZEET

(RS E AN E LB LR RAREEHE T D,

KE
RE

M

PPN
FEM

DIAN (Dominantly
Inherited Alzheimer
Network)

EHECHEREETILIYNAT—EBHMEORRETNRICHEEITI. E
eI T—9, KE (DI UboR)E) =S EL, EE., SMEENDIE
BEhd, 200812 RA—kLT=,

- NIA (National Institute on Aging) MEIZT 7o TA4U T EfToTHY . £
3005 $,

R

RRHE S
(EU)

FP7 (Framework
Programme 7)

‘EUICB TR ETRIFR A 5TE (2007F ~20134) , FPTOEHIEBH D1
DITRBEINBITFONTEY., TOHRTRYHEERERHFEL T, HA D
MERSE . BREARESR (TILYNIT—F)NZEIFSh TS,
cINAFR—H—IZET BT ELTIE. TEURIPIDES | (FZILY /A< —EIER
f04E) . [COGS | (FLAALEE) . TMETACANCER] (ELAYA/) . TDIAPREP (1
BEI¥EPRAE) . TDIABIMMUNE ] (1 BU¥EFRIR) . BEZEILH. HheixTOd Y
rOHEFES L TLND,

FPTEEDFE(TH532E1—0, 7O HIRBIIZH B &, HlZIXCOGSIE
54Ef5 71,2005 1—0, EURIPIDESIE54ERT70051—0 &4 ->TNVA,

RR

BRI E &
(EU)

IMI(Innovative
Medicines Initiative)

‘BN EE % (EC) LR B EF A E SR (EFPIA) [2&D. BER/\—+F—
ITDAZLTT47 . EERDONEMNLERREBEDODLIYRNE
ERORRXIEEZBEET , EiEHAM£20085F ~2013FEF &,

s INAFR—H—IZEATBRFEELTIZ, NMIDIA] (18! 2RI FR%R) |
[SUMMIT] (18Y, 28435 FR %) . [PHARMA-COG] (FRHNE. 7L YA < —E!
SRENME) . BEZIELSH . HALETOC I HESh TS,
[AMIEADFHIZ20BI—O(BEEERM. (ZIX10ETOHH), TP
IRBNZHB &, 5 Z (FXIMIDIA(X54E T2,60075 1—0O, SUMMITIX54E T2,900
55 1—0, PHARMA-COGIZ5%E T2,800 5 1 —ANF ESN TS,

MRCIZEH

National Prevention
Research Initiative

(NPRI)

MRC (Medical Research Council) [Z& 2K EDFHMEICETE/=L7
T47 . MRCZIZL&H EL T BBSRC (Biotechnology and Biological Sciences
Research Council) . Alzheimer's Research Trust, Cancer Research UK,
Diabetes UK, Welcome TrustZ, 16MIERAIZ &Y T7o T4 NiThHhhn b,
- Z N FET20044F, 20074, 20084 L3[E[Th->THEEMNIThI, 55070
DU, #%882,300 8RR D XIEMNEEN TET=, 2010F(24E B DR
REDHEEMNTHN S (NPRI Phase 4), NPRI Phase 4Tl&, HA . (DIE
RE.HERIR. BB, NS BEEZOFHhEEEL, £EFEHE(BSE.
EH). BE SUE) . TOMRERFEORGREHENS,

MRC

Biomarkers

*MRCDI7UTAVTBEDIDELTITOND ., NAFAT—H—HFEFFE
OS5 L EREOKEEFTATINAAT—I—DIEREERAEOTME
5

IFU T4 DFAERIF1,0005R KEF TE (20085 ~),
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C A B L

® ADNI (Alzheimer’s Disease Neuroimaging Initiative) :
T I A~ —RIERENE DJER OHEATEE S W& I 2 KB FIEDOfENL & F UK
DWW IRRIEDMENL % B8 U Te RFUBEERIRBIZEMZE TH 5, 2005 6, KETE
i SN TEY, NIH LCEEREZENS AL TV 5, ADNI (ZIEFRICHEEI N TEY,
ADNI ® 7 v —7 v 7 %475 ADNI-GO, ADNI X Y %2 FH O FRFE B E &
DMNZHFFE % 4T 5 ADNI2 A FESI TV 5,
HARTITRWEERSE - NEDO, B4 EE, "EREOIEIZL - T, KED
ADNI & 7' b 2V 2 S 872 JJADNI At S TR0, FKIN, M THIA
BRO7Ta 77 APHEESN TS, Ziuh 4 7E (M) OEBRERZREERE O T
T2 i 5 Z & I2 X 5T, TV A ~—BIERHIE O RO, [EE L,
Z L TIRARIRIFEIEO AN HEE I NS b D L HfFF SN D,

® GCP (Good Clinical Practice) :
R 2 T 2B OMSFHRENED LN TR Y., #EE (ERICSINT 5 A)
DNMERLEORE, KRBT — % ORV PR EREOHMRE B E LTS,
H >k EU [E 38 55 8 38 Fo [E BR 25  (International Conference on Harmonisation
of Technical Requirements for Registration of Pharmaceuticals for Human Use ;
ICH) IZXoTHIESh7e, EERENICERIESNT O TH S, DAETIE 1990 4
XA &, 1997 En 513 GCP T 2 EAE S L LTHifTSh T\ 5,
GCP I~y X EE (NEXRRETDHEFAEOMEAREAD (ZHESWTER S
NLTW5,

® 43 v/ A (Omics) :

W ERERT D01 & i B  D EM 58 (omics) 2459, 7/ LERHR LT
AEAIEYT ) 27 A, DNA A F R0 2 N AEi%E 23t L T A 5S35
ST A, BIGFORBEMBLTIHERIINT AT VT NI T A, XY &5t
G LT HHEBITT T A I A, AMBIGIIERT 20 T RE (515255 1,000
Kiii) ZXHBRETLHHAEIFIA XA I T A, BETONUIT 74 a7 X, JRETH
XYV ERIZ A, filazxged o583t rnI s ARl L wo, oot
BIZE - T, Z< OAR - FEEREO IR AN eI N TS, —F, fEkeR %
B 2 2 5A 2T A— 2 (ome) VD Z ENRZV, 2 b OFEERIAIIEE
MET DI EICLo T, EMBGEREMRYT - BT 5 Z LN TE 5,

® fil®[K+ (Risk factors) :
VIR AEDOMERIZ B Y 52550, IR R EIEEE. i EENE L, (T3
BENOFESIUVET 5 2 R (PAH—F) p.11 2H)
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® JUT 4 INIINA A4 =TT 47 (Critical Path Initiative) :
KE FDA 73 2004 4 3 A 16 H, #Hr3EBHFE O zh#Alb & s I m) 7= FEAHRRS & L 7=
A=TT 47, AA=VT T4 7DOHLET, FDAIXT AT IT . EEREWH L.
BB ORI -2 T e Y= 7 FEAHEEL TV, 2006 4F 3 HICRE
SN VT 4 1)« INRA « FRF 2=7 4 TlE, A A ~—I—DOFH%, IR
Br o FAL, At # (Bioinformatics) %543, HELMICHES & T —< L L
THEITFLNATWD,

® —/x— hMifF%E (Cohort study) :
2 AR "io‘ﬁéﬁ?ﬁ?ﬁi@lﬁf‘%é B Z TR B O MR B R E A R & R ITB
P& L., BoNneZ OEANT—F 2722 2180, KESOFEAOME
&%k@%@ﬁ%*ﬁﬂféﬁ Fiho

® {4 ~—7%— (Biomarker) :
ARIZEBT 2 ABURRESC, HEEOHEIT, BRI AITKHT 5 S 2 BB R
T LD O, R, MiE%EIC aiﬂéi%ﬂﬂ%%% (B ) 5. ZEH ) 5.k
FUAI VT h—A, TaTrAt—5, AXARn—LE) 12z, PET (Positron
Emission Tomography. G FWrEifis) SO, LER, BHES., e
FRERFIH STV D

® /37 A A—>7 (Molecular imaging) :
RN & X 7 ERONER D B B D A A T2 3 ) % 0)4‘3%/272 TTOEENEEMNEX T
WEED E FAN LG & U CTBIET 280k, FICHIEARLTIIFT A Y b=
ZHWDLZ EICRORGE R DN FROENICHENICHE ST OMELIER L. £
MODESZBRNT 52 LKV EBILETT 9, BAKTIZPET AHVWHRD Z N
%< FEROZWRAE~OICHAEGF STV D

® ~ ATV /)u—7TtAA L (Health Technology Assessment)

Evidence Based Medicine (EBM). Comparative Effectiveness Research (CER).
Cost-Benefit Analyses (CBA) ® 3 DR ETHETHHD T, [EFEMNMAICETHY
AT ERRXT 4y DR L— RETZIZERZHTZb D, EBM (3R AR AR I
SNTWTNOREZRIRT 20V BEREEZT 50O, CERIXEEIMNAICEK
5T T N LEHE ST AL, CBAIXEBRMNMATAHZ EICLD b—H/LaR
e R—=FN_XRXT 4y NaegHiiTH6bDTHD,

MR HANRHI OTE © HICB ¥ D Mate #EE) (1997 4F 6 H 27 B, JEA57#748) 121
NVAT T ) AT —=TEARX L MIOWTIROEY Ll INTWD, [EASLEHD
fEFEREE . IR TR, B, 1B, VAU T — g U R ONEBEZEOWED T O
DRMEEREITOE K EFHOBERREZRZZBNE L TITO> O THY | YE
BN 208 U 72358 OR « 5B DWW T RRICRERRRS R 2 ol & L7 B 2R 7241
M, R ED 7oA M OS2l s & . A B DRI RN 9~ 575D, J
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® LX27 kU —H A= (Regulatory science) :
I, Bih, REDES, AMEFICEERD IWE O ENORZRERER DD
(2. FORMEM, Ltk - AMEORHE, RS, & BIZ AL TIIATBOER S A7
LDH Y IFIZHONT, EBRE TOECIHSFIMIE - JE2 e, BIRFZE 283 U
TR LTS BHOZ &, BRI L TRt EmaBG L, 7220
BHEHRE R ZITE s BRI O A RIA4 o ~b B EE S5 Z LT, AROREICE
k95,
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EIiE

KA =TT 4 TVERICH T2 > T, U FORAFICESHOERERZER., ERNSORK
O ERB M EOERIEME, T — 7/3/7®@#%%F“_\yk@53%ﬁ%
0 E L7, DEVEGHHR L EFET,

- —[E R ARERFEAE (Ea—Fy Fo =/ 27 ZRAH)

- FigdE WA Ed% (RES KRR EBLE PSR BEIRI - SREBNEFR)

- EBEE I B O R FRFREE F R TRR #hki B 753 3F)

- b5 5L FHTEGR (WEERKT EIEEER ' 2 —)

R B2 B g —R (BYREEET 7 AEREEE 2 )

A Flli] 2% (BB K [ESE RS NAEVEE—)

< IEEF A B (M RFRFREE SR BB - MR S M Sy 1 R B

JINEHEEE BERIE © NP RREER )

AR = AR GRER TR PR AER 7 SRR BE)

- BB RN BB R RHE (ESEASARRZE Y v 2 — i uimbe SLIREL - IEE AL

(PLE. WRRES, 50 5E)

£, FROEETITIIZEOEELR TE AR 5 ONSE NS0 Fof O I8 R B 7 55
DIFRIBPEZ NWZTZEE LT, | nﬁfﬁtbiﬁ“o

- FEA 5 TRR HEER (RORRFARZEGEE PR P SERE AR RD IR N AL 2R AR - o
BT

C AR R (BERER A A AR AR )

© O HERD ik RERR SR RSB AATTE R SR aa e FLIRA R )

- B B8 RHMEREER RO R IR RO TER TEBR SN A

(WAL, #5pRlg, 50 & IE)
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