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Biotechnology Innovation Organization (BIO)

3) AMRIGKY) 7 7L~ A+~ % — http://amr.ncgm.go.jp/medics/2-2-2.html
4) CVC FEHEFA2017 PWC https://www.pwc.com/jp/ja/knowledge/thoughtleadership/2018/assets/pdf/tmt-cve.pdf
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¥ —ANOFE1L20134E~ 20174 D 5 R I2 BT
LA EOREBHRTHZ2ENIZHY), ) —<
Yiavy 7 Ekmh LT A EREROB BN,
INAFT 7707 =~OBLPERALTETWS
WRiRZH b, 7220114 DPDUFA (Prescription
Drug User Fee Act) V7 58%h1Z & % Breakthrough
Therapy DIEE & Vo 72385 FEodil, #rlfgsE
DERERS Z &% HIIZ20124 12807 L 72
JOBS Act (Jumpstart Our Business Startups
Act) ¥ b wviodz, HIEDEEDINA F XV
F ¥ —=~OF&E., IPO ZHBML L7z, I TIES

51221st Century Cures Act (20164E537.. FDA
OERBRT T A% ME L, EIFBUF O G 4% B4
T5ZETHLLRERDOEAZIE S L ER)
LPDUFA VI (201745-58%)) A& KRT T4 7
W BE RIZTLTwh,

I L LTI A BB BIZBRS FHRIA VR
BUISISHDRI 79 v b7 4 — LB IS4 5%
TARE ML, GBS/, HALER, ME5H
WCIEREDS D% L MRS, RAEREIE T
Dt Zb 6 FHA LKA TH-72(K3). A
ERGED T 4 — V3% o T2 S RO A D
pHEI & gl LT\ 7z,

R3 TAUHDEEBHNF v —1E (71 —IHHELER) DERKBY
Oncology 346 437
Neurology 36 4 42 40 4 39 35 39 34 43 200 190
Infectious 36 37 43 34 20 33 34 30 30 32 170 159
Other 29 25 34 19 24 26 27 30 19 36 131 138
Platform 35 24 32 23 27 29 36 22 22 16 14 1256
Endocrine 19 19 17 18 16 7 12 7 15 18 89 79
Ophthalmology 1 18 15 15 13 21 15 12 12 14 72 4
Metabolic - 1 1 13 18 13 1 17 16 62 67
Immunology 23 14 1 12 15 1 68 54
Cardiovascular 19 15 18 18 16 16 12 12 86 50
Respiratory 14 n 13 51 47
Hematology 1 42 25
Psychiatry 27 25
Gastroinstestinal 29 24
Total 320 291 316 289 298 294 300 305 265 330 1614 1494
Oncology $1186 | $919 $616 $923 $740 | $1042 | $12256 $4,333 $8,805
Neurology $453 $632 $314 $184 $322 $375 $456 $1,000 $636 $850 $1,805 $3316
Infectious $435 | $452 $323 $383 $167 $350 | $535 $5674 $782 $959 $1760 $3,200
Platform $180 $221 $250 $286 $341 $874 | $1016 | $428 | $454 $1077 $3113
Endocrine $209 $176 $279 $284 $157 $305 $372 $887 $674 $1025 $2,396
Other $27 $226 $320 $206 $367 $283 $333 $429 $272 $653 $1,389 $1970
Metabolic $162 $176 $241 $371 $265 $161 $422 $176 $379 $1,043 $1403
Immunology $310 $157 $152 $148 $17 $262 $258 $332 $194 $824 $1.217
Ophthalmology $196 $216 $275 $272 $166 $231 $215 $748 $1159
Cardiovascular $221 $167 $256 $283 $177 $245 $1,068 $656
Respiratory $169 $154 $210 $170 $600 $636
Hematology $150 $162 $544 $409
Psychiatry $154 $293 $326
Gastroinstestinal $207 $466 $280
Total $3964 | $3491 | $2,826 | $3207 | $3488 | $3682 | $4753 | $7020 | $6637 | $7.793 $16977 $28,885

6) Biotechnology Innovation Organization : BIO Emerging Therapeutics Company Investment and Deal Trends Report
2008-2017

7) PDUFA V&, [FDA %4 - £ / N—3 3 v (FDASIA) O—#& L THAANS I, F /37 KHHEA20114E 7 A
%4, WAL L7z FDASIA TR, Mdidkdon b, mlERAOmL, N4+ 37— O F &) OFATFH
EOMHA L E SR &Nz, (2 7 A Online https//www.mixonline jp/tabid55.html?artid=43313 X 1) )

8) FrMl I AL (the Jumpstart Our Business Startups Act. 8%k JOBS #:) 1343k % #5807 5 K [E IPO Wit it %
HAYIZ20124F 4 A 5 HIZELAZ L7z JOBSHEGE MBI %40 9 H/NESEDERTT /DT 7 L ATE % M 5 7290 k5
LA KIBIZCOE L PO ORI EHI CORELN DRI ) &L LzbDTh L, (WHERNEZ +—5 1) — 2012458k
5 JOBS #O AT & K E IPO ¥ 044 O &Ein) http://www.nicmr.com/nicmr/report/repo/2012/2012aut10.pdf & 1)
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Johnson & Johnson 2010 k) U e o1z | B L H 1< Spinout
_ | PrEP Biopharm United Active i~ TRURIEY AT LR EAT 72008 LT 7
Johnson & Johnson 2015 Kingdom Y O— 517 L ABem%
Carna Biosciences | Japan 20084 JASDAQ 12 IPO [ ESarEisd

1. FF—¥r Sy o - Wk

2. 7077 AN YT AL ) ==y TS -
Y2

3. Ty Fy boBE .
A R —E 2

4. fEELr—r 2

5. M%7z &/E7 v F—-ER

g, BLUOTvx

I
L% 43 7 A L 2 IR 0

BFgER 5E

Merck & Co

2006

Okairos

Switzerland

GlaxoSmithKline 1= & 1) ¥
sns (20134)

o | BEF 2B ALEEALT 7/ 7 A W ARY

& — % T TS & 2 0EEEIE M T
i - Wi 7 F v EL T A,

Merck Serono

2013

EspeRare
Foundation

Switzerland

Active

BEEE, S, N AT Y-, Bl
LGB L OEEEO Ay NI =7 2@ T, A
DHBIZBY DRI A RO = — XIS
720 ORAFOEE MO RN T §

Merck KGaA

2017

iOnctura

Switzerland

Active

Hi. A

JEE NS (TME) (2 380F 2 Sulg i & fis 5
B AN ZANEIEM L LR 0TS (i
Fx vy KLY MHEE O

Merck KGaA @ Healthcare R&D K — b7 41) &
oD 2507y &, London @ Cancer Re-
search UK (CRUK) O3 T % Cancer
Research Technology (CRT) 72503207+
v b EHLULICRRL

Novartis

2006

Nabriva
Therapeutics

Ireland

20154 NASDAQ |2 IPO

r:
b
&

WLV 7 AQHEWH, 7oA usF) Ok
%o

Novartis O ¥ = 4 1) v 7 BEEE 33 M Sandoz
GmbH &£ Y Spinout,

Novartis

2008

Mipharm

Ttaly

Active

FRRIGE. Ny = 7T, B

Novartis

2014

Intellia
Therapeutics

USA

20164 NASDAQ 12 IPO

Wh MHEHRE

CRISPRCas97 7 / 1 ¥ — (#ffifao> DNA 1515 1%
BEAH LT N A EDRBREETOBHE,
I T b FIGERA RS A5 12
LA EFEOMIER .

Novartis

2015

Mereo BioPharma

United
Kingdom

20194 4 A. NASDAQ i2

35 L7 BRRBE RS N A
EEHEETH D On
coMed & &k

By FERER AW, B

20154 7 A 12 Novartis > & 3 D OB g O K —
b7 ) AR L, AT,

Pharmacia
(20034~ Pfizer)

2001

Swedish Orphan
Biovitrum

Sweden

200645 A T v 7 )V A GESR
TG 1Fr i< IPO

WRERSE. & > 780 B ERTFA, AR s
[EESI4

Pfizer

2004

Nerviano Medical
Sciences

Ttaly

Active

Y

NAFIREHEOMFERIE L CRO (FIEKE%
i), CDMO (R ZAtER %) %

Pfizer

2008

RaQualia Pharma

Japan

20114F JASDAQ |2 IPO

TR, IHALERE

Pfizer OFHLFZERHT (HA) Mo Pfizer 75
B L 72 SRR B |20 BRI O 5 A &
CAMGHEEERTT) . LEWTA 77 %04,
LAV A ER L, HELEWE T 1 £ A
) A v F v ROV, e,

Pfizer

2008

Esperion
Therapeutics

USA

20134 NASDAQ |2 IPO

DR, AR

JEAYF O 1H 1 EROFEORIES L Ui
t

Pfizer

2010

Fabrus

USA

Sevion Therapeutics 2 &
DEINE NIz (20144F)

1153

HHROTMET A 750 L 2O A2
V=V TEORERTC. 77 A -DHN=
FTHIERIIBWTT A MNAT) .

Pfizer Incubator = & A SRH) DI EFA o

Pfizer

2011

Ixchelsis

United
Kingdom

Active

i (PE)

FERY DYV ZEEREEE R R

Pfizer

2017

SpringWorks
Therapeutics

USA

Active

Bk FDHR

Wh - BAFERERRE L3R ORFIE RS
(Gamma Secretase Inhibitor. MEK 1/2 inhibitor
%)

Roche

2000

The Cytonet
Group

Germany

Promethera Biosciences (2

LhEE N (20164F)

il

(6] B PR A A D (U & 72 2 ML T R B D T
g i, Wt

Roche Diagnostics GmbH 7*% Spinout.

Roche

2000

Basilea
Pharmaceutica

Switzerland

20044F A A AFEZRI (7712
IPO

DA BIE

Roche 7 & HUf L7z FEEIRE s O 72 v b D &
IZAZ =T,
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Topics

IEEHRICE TSR

AR D E[A]

—EYGRAEEE R OIC—

ESRVAY SRt NSE <8-S O 9 i & 20 S )
(LLF . BESERN) & ESEEEBORIIZERT (DL
T BOREWE) (ZIEEIT. #E - AERE R L
T D ERRREER I 7 & S5 5 N5 FE 4 DIETHR
IR - S EIToCnd, UL o Tl
i - MAVBEEORIFIET 57— 5 N— A &L
THIEEHME LT,

I TIC BAGEE O EEHI06EE" &
X5 LT 5 EIRREBOF AL FC, BARHERICH
WHNTW S EHSEOFA, $85E#5% & Orphanet®
K OKEGG® Y & DIFHGER 217\ BURT = 2 —
AP REER B ETHREL TE/2e ZTNHONE
Y E 2. TREEROERMFEICET 57200
7 — % X—R “DDrare” (74 —74—1L7T;
Database of “Drug Development for Rare Dis-
eases’) VAR L. N7 7 MilRZE AR L7, 2019
ES HITH2HE, O EE#R33IEE T 7
N—=L72 K77 FEFME 2B L T2 (https//
ddrarenibiohn.go.jp) o

e

- JERE - REBITEPT BEJEE WF -

PatwiBi e I BT
EEMEE  #Ht K2
FEMIEE A REZ

H7ERT

K5 Tld DDrare O1E#xz H\W T, BEEEY
PO ST KRR 2 it U, BEH S
TOEWBILT /XA = A4 OHLEE 5T 52
EIZED . IS DOERREERZ BT 5 EWHEH O
FREE o 720 4O 1L DDrare ORIZENZE
NOFEHBITH ) . SHOER - A PEEIKd
5 E ST nAIEME BRREBRE &) 077
V2V ITOBBERE L THELGTALDEEZD
ns,

1. DDrareDEHT. ETEHRIVEEICH TS
BIERRPR A BRIGER Y P] AR

RENC BT B IREEHROKPIE. OFIEOH
B S T (BAFEEM M OBIEAEHE L),
QOIRHEDHEAL L T\ (RIFERD R O iR
DA EHRN R O G R TAE—) V@
WVLRBERTH Y . BEEDPHO TH v (EH]
HET ST, BRRBO AR EE SRR E
). OQRMOEEL VLT 5 (RKROET. A

1) [HeRoBEEIHT 5 EBEEICHT 28] 1D CEOIREHKIE. FH24E4 A 1 HA S245 805, Fhli304 4 A
1 H2S 1ERENZNZNH /- IENS L, FFETIRERB3EE L 2> T b,

2) BB L& EED T — & X— 2, (https://www.orphanet)

3) KEGG:Kyoto Encyclopedia of Genes and Genomes D, 7S A ™ « A [&#t 7 S EFIED 5 THEHICH 27— & X —

2, (https://www.keggjp)

4) Kanehisa M, et al. Nucleic Acids Res. 2017 45 (D1) : D353-D361.

5) EIEPEFEBORWIZERT [T8ZHR 2R3 2 BiRRERFEHIRD | BORNF = = — A No48 (20164E7 H)

6) EIEFEFEBORWIZEHT [TREHRIIN 5 2 MRRBOFERH | BURNF = 2 — A No49 (20164E11H)

7) EFEEBCEMZERT [T8EHRIERD 7 — % N— 2 L ok | B = 2 — 2 No49 (20164E11H)

8) RIEEEBCRMIZEHT [TREHROMRFERICH VSN A ETHEIES | BORWF= 2 — A Nob0 (201743 )

9) EIEEEEBCRIIZEHT [{REHRORRFICH VO NS ESEROES ) 7 1 547 BORWF= 2 — ANo52 (20174:11H)
10) EIEFEFEECENIZERT TESRME ) 7 4 5 HIED TRER O R AR O | BOERIF= 2 — A Nob3 (201843 H)

11) ESpEERSEM e [TRE#KO T — & NX—2A “DDrare” Offfr] BEEF = 2 — 2 No54 (201847 H)
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EOFBDHRIE T, WEROMRE (L D
AT CHRMS2PDEEXS) LENTEY,
BEMEICHELZ OO DbELEREE > TE
720 =T, RHEMTHEICLLZ Y v A7 =D
BIUCEBE NS L)1, EF, Ty Ay P AT
A AN Z—=ZADREVEEFIRE L CEE»S X
STETWD,

PEFEMEAETIE, TaE R ORI mmBAZEIZ B 1
5 PRl 2 g9 A HBY T DDrare R85 L C
W%, DDrare Tld. fREHEN OB I Y755
BOFFEL T IL S EENIT — 5 X= 2 L DfF
HOERE 2 2B L. £ 7 ERRSUER S E IR O i 4
FFEEY OB, EWEE TSR = A 1FHE
OBERHT Z24T 9 2 & T REFIERT & W1
M 2 5B TR e % 7 — & X— AgE%
HifLTwb, 20194E5 AOHEHFICL ), WHHRE
3 5 $EE R 2 3067 20 & BB D 331 ALK
L. EWERN OENEE T/ SA Y = A [k
BT (20194F 4 HIZHUS) ~FEHTL 720

FREEEN33IERE D ) B20TEEIZOWT, HEY
z 72117650 DR RHAEREHR (ko450 L
T AN 5 19994E L O 1 Hie 2 HLAF ¢ Japan
Primary Registries Network'. ClinicalTrials.
gov””. EU Clinical Trials Register. Chinese
Clinical Trial Register”) 285517z 2N H D
fifi PR G0 BR 1 2> © 3l L 729,892 36 Wy B L 44 Bk

(DDrare (2, LR HE R E o b BIARR
ELTHT YN @9 51,3038 DrugBank™
DOFEYERE~ v F L72e 09 HIENESLT
INA T = A ERAF S 72592 W 12D T
KEGG D423 (5T 15473 A7 = A & [FHiEhE %
179 2 &ENTE 72,

2. DDrare%iEH U 7=, BEEY # AV -ERKE
BR DI H

REE TR EEHR CHEES — T v Mo T
WAL 32T = A 1HkE . BEREEYH TR
MR HWT, 2M D FoFEyssHw s
TV A ERIRAB O G % DDrare 20 5 il L 72,
DDrare Tld. KRR T — % @ Intervention I8
BAPST7TFA M~ A =0 7128 ) S BEL %
MWL, Zs 23R E LT DrugBank O34
(Name, Synonyms) %% L T\ b, RET
2. YRR~ v F L7z DrugBank O3
Bx, BRI EICHI Y PLTWD, BB,
TR (BIE) ZHT LSBTV,

R E HE O [ R EXERTE H > 5 1.30336%)  (Drug-
Bank) 2SHiH & L7225, TS = v 7R R
38077HH . 19TFRE XM H L LTz, ZD
5 B6,1514F (76%) Tid 13, 2Lyt 1926
1 (24%) T2 L AW SENTWz (K1),
2 D1.9261F DEERRERD ) b EAEET 7S A

1 BRRRERZ & DEYE (DrugBank)

6,151 Drug m Drug with target info
6,000
4,200
o]
& 4,000
®
E
2,000 1,288
677
356143 13234 76 14 74 8
0 —
1 2 3 4 5 6~

IR

12) JPRN ; Japan Primary Registries Network O, HARIZBIT 5 3 DDGEE - BIRI7EE MR (https//www.mhlw.
g0.jp/topics/2008/10/tp1017-1.html)

13) KEENEAXEHESRM T 5, R ECHEIE X T SRR OIEH T — % N— 2, (https.//clinicaltrials.gov)

14) F3—a v 3OEERHAEL A Y, (https//www.clinicaltrialsregister.eu/ctr-search/)

15) HEOERHEEL A Mo (http//www.chictr.org.cn)

16) SEWIZEE T M A I L 727 — & N— A, BRGSO E F D, (https//www.drugbank.ca)

€D Eoiii= 2 — 2 No57 201947



7 = A THROA S N EEY (5928W) HW L
TV DIET6MTH - 720 REETIE, 2h b
T DERRAERD 5 B, 2 W% FH\726771D
BRIREAER & TR S & L7z,

3. DDrareDiERIC & 2. EMHADERRHE &
WM REBEFEIFRO

DDrare (Z#f-2v> 72 Fi& 7 BEE O B R BB 1R i
5. 23EW) % F 7 BRIRSERA6TTHIIE T & 72,
IS OERREBIZOWT, 9. 28O HW
S5NAY [H:H (Drug combination) ] #» FH:%?‘
(Drug comparison) | 7% 573 L 720 BAKAYIZ
fifi IR 3 B% 7 — % @ Public title. Scientific title.
InterventionTH H OFL#i A& L. 2% (A, B)

X2 EREREER (£677H) (CH 13 2FWDH
WwWHhh

WZBEE T DHFED X — 7 — FR KRR (BRI
“A plus/+ B",

“Administration of A

%€ © “A in combination with B”,
“A treated/taken with B,

with B”, etc. [t 8] ¥ %€ © “A in comparison
with B", “between A and B", “Comparing A

“Comparative trial of A and B,
etc.) ZERL T, TNo x5 FEITV. BH
MR ZAT o 720 1 O ERIRBER THEHE O HE S
y—r (58 b L6 BEEEW DS HEIREIC
B EINBEERPD LD 1 2H AT HH ]
EHIBT L7z, LT AHF—T— FOFEELZ W
&L FRROIEETHW D0 W& X [ ]
L7

ZORER. 6TTHO D B, [HFH] ORRRERD
3071 (45%) [ e | DERIRHERA 1541 (23%)
[N DRGR Eit%ﬁi) 2161 (32%) Lo (X
2)e TOEHIZ 28 E H7ZERRRER T
mJ#rmﬁjmﬂzﬁ%wkwaﬁ%f@oto

B (BRRERER) (CHWHNTW AEY O
BLFE, TNODOBZTFDVIET H/IIAT 4D
FABEDLEIZET 21HHIE. EYORMES LS
TECED L 1EHRE L TEETH S, £ 2T DDra-
re’ THHTUT 723 L BT XA T = A 1F
AR LT, Wl s 7z [BEH o R ER O xF
SHEBATRE) IZOWT, TR/ AT 2 A
BoLZWIETHBE L (1),

versus/to B,

R1 2EMHBOBRKABROMREE by 710 (BR/SZ D 2 1 HDZWVIE)

e A e (1) 5, mer B D00

1 46 | EHEBEE) v~ F 102 7 :10:31:25 42 51 48
2 13 | 3R LAE, BB il 28 12 1:5:0:5 15 28 26
3 9% | 7 u— i 5 0:0:1:2 8 17 21
6| X—F VIR 71 10:24:16: 8 32 58 21

5| 271 | Wi HHHESR 5 L:0:2:2 9 7 19
97 | RIS g% 0:3:2:2 11 12 18

49 | &5t ) 7Y b—T A 9 e 24zl 10 12 14

8 86 | i B IR A s v i S 17 1:0:6:6 14 13 12
2 | FHEEME I R AE 5 1:2:2:1 7 24 12

10 34 | AR E 4 0:3:0:1 7 37 10
11 | ERER I TIE 2 0:0:0:0 4 8 10

BB NRE T AMRHBREIEE LTy b T IFHR L. 721388 Phase OEIRHERD 1
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3 2EYBTORNERET /XA 1 DEE

Disease 1 H Clinical Trial 1 Drug 1
Gene 1 |—| Pathway 1 |

Gene&Pathway match

{ Drug 1 |—| Gene 1

Drug 3

Gene 2

Pathway 1 Pathway match only

Clinical Trial 3

Drug 1 |—| Gene 1 |—| Pathway 1 |

Pathway 2 No match

RS Ay « A BUSEERE) v~ F R b %
<o BEMERLIE, MR, X—F v
. BRI, 7a— i o 2 BERO
SVEBP LR Th o7, Tz, FIBEMTARAS
& Phase 2 DL CREIR RO BasHE 2 2 B EA%
CRRO bLNz28, Thudals, FHIERER Tl
BEEMTEI R LEMERND 2 EP—HEH
AbNb,

ERANIFER XA Y = A BB R TIE, B
KRB WD L AMEES RSN L5 1
M AT = A H720) OFEYE | IIRET L DX
DEPREVL) THD, BEEDSL TR
EWERBTER/ SA Y x4 4720 %  OFMSEY
DHIE SN TV B IGER. M RIEIIHIH] 7 S
M8 AT 2 A BDZEW L CHCHRTWS
BB ENEZONL, REOHIE L CHEIER K
JHETIX. 54 %W (Methotrexate, Prednisone.
Prednisolone. Tacrolimus) DZER/ XA 7 = 1K
AEFI0 JEHIZ2. 1. 1. 7) & 1. Prednisone
& Prednisolone %3 U782 7 = 4 (Neuroactive
ligand-receptor interaction) % =1 & 35 LAk,
B2 DIXAT 2 A 2R E LTz,

132 = A H7:20) OBREEEFR. 1YY
720 OB B EDEDbETE I
19 2L TVRRZED 707 7 4V (BAFEA.
YO ZHOPICLTW 2 EDRTESLE
EZbNb,

@ 5% =2 — 2 No57 201947 /3

4. HAEMETOENEET /X7 1Dk
8

NS FEYPEH &5 S 723071 D BRIR FUER
oW, RSB S ICHW SNz 2 8 YT
R E T 827 2 A R L, H U, RRS
MOGFEE R, UL o T EYOR AL
b EHEMNITLZENTEDLEEZLND,

ST LR 2R3, R 1
(Clinical Trial 1) 1% 2 WIZ2oWT, BMEIET
FOBER S A 7 = A 3F U7 — A (Gene & Path-
way match) T&H 5. K% 2 (Clinical Trial 2)
(3 2 W OB DR 5D b DE(E
TDET B2 2 AHP—FT 57— A (Path-
way match only) T 5, K E 3 (Clinical
Trial 3) & 2 WO ELT & 2N 6 OBIET
DA A PEICE LD —ATHDL (No
match) o

COXI) By —AGEICL 5T, 2EYETO
EREIE T NAT 2 4 D—F - R—E &R~/
(B44). 2ORER. 23D [HEIZTFEL/XA T«

4 HAEYETOENERET /XX 1D
—3 - A5 (BRRAER307H)

m Gene&Pathway match
m Pathway match only

m No match




A &2 —3 ] (Gene & Pathway match) ¥ 5
o= A 3EEo 1 E5E. SR IER R 555908
A7 = 4 H—3 ] (Pathway match only) 35 7 —
A1 3EIFRE T, BHY 4 EOBRRHER Clal— /¥
27 A BERE L2 2 00FYHBH S RTw
720 — Ty [BIET. N2 = A4 ISR —31]
(No match) D7 — 24 6 H & 72, 2D —
A (No match) Tld, MEEEITH L THEEOE
BNA T 2 A ODRABGDEPFILETDE I END,
ENHONRY — U ESLIZHAELTW Z ET,
W72 EH XY — 2 OF I & v o 2RI 3R FERT I
DFBAN D DTN D B EE X SN 5,
I, FEB L L TR 2RI R LE (Amy-
otrophic lateral sclerosis, ALS) % xf%R &4 5l
FREE%E (ClinicalTrials.gov : NCT03127267) % 7R
T (£2). ZOWKRRED Y 1 ML (Scientific
title) &, “A Prospective, Multicenter, Ran-
domised, Double-blind, Placebo-controlled, Paral-
lel Groups, Phase 3 Study to Compare the Effica-
cy and Safety of Masitinib in Combination With

Riluzole Versus Placebo in Combination With Ri-
luzole in the Treatment of Patients Suffering
From Amyotrophic Lateral Sclerosis (ALS)” ('F

BB EE) L H Y. Masitinib & Riluzole D ff
HOr — 2258 L7,

Riluzole (&AL 2 A7 3 5 ALSIHEIETH
D . RERRHEROMasitinibl3 #1151 2 > F F—
YIHEH TALSOH 722 iafsE & LThFE ST
% Masitinib 1 Riluzole & ¥ 72 % # {51 /7S A
T AXBENELTBY) ., FRARESRZR L L LE
AbND, M4D [HIESf. /82T = A HIT/A—
3| (No match) %7 — ZADFEYHAEHEHIT
H5bo

Masitinib OFEREIRF XA T = 4 Bo3b 7
VDL, TT 4 Masitinib 23 ED ¥ — 7 v b 2o
7eHUESEEE (o FREEIEE) & LTI ES M. ALS
WV RI Y a =y 7 ENTEEDPEBLTWS &
ZAONDLD, 0L ITEEDORF B O
ERLREHE oM EREI2L), EYRAVPMT
BB L 72l an T XA 2 A 2 ENIZT 5
ZENIREIC R o722 EIXER I T 5o

5. £&8

IR OERO—DIZ [FIEORENH S 2Tk
W] EHDH L), EERITERRIEROA % S 12
Mz T FIEREFE OBHEEDS R ON LB EE 2

xR2 EMHAOBRKSEEROA - NCTO3127267 (BENEEF XX T 114 FPEL B —X)

Drug (DrugBank) Target gene (KEGG)

Target pathway (KEGG)

Masitinib (DB11526)

—KIT proto-oncogene, receptor tyrosine kinase (KIT)

MAPK signaling pathway

Pathways in cancer

Riluzole (DB00740)
(GRIAD) /2 (GRIA2)

/2D (GRIN2D)

— Glutamate ionotropic receptor AMPA type subunit 1| Amyotrophic lateral

— Glutamate ionotropic receptor NMDA type subunit 1
(GRIN1) / 2A(GRIN2A) / 2B(GRIN2B) / 2C(GRIN2C)

sclerosis (ALS)

(GRIN2A) / 2B (GRIN2B)

—Glutamate ionotropic receptor AMPA type subunit 1| Dopaminergic synapse
(GRIA1) /2 (GRIA2) /3 (GRIA3) /4 (GRIA4)
— Glutamate ionotropic receptor NMDA type subunit 2A

(GRIK5)

/ 2D (GRIN2D)

—Glutamate ionotropic receptor AMPA type subunit 1| Glutamatergic synapse
(GRIA1) /2 (GRIA2) /3 (GRIA3) /4 (GRIA4)

— Glutamate ionotropic receptor kainate type subunit 1
(GRIK1) / 2 (GRIK2) / 3 (GRIK3) / 4 (GRIK4) / 5

—Glutamate ionotropic receptor NMDA type subunit 1| Neuroactive
(GRIN1) / 2A(GRIN2A) / 2B(GRIN2B) / 2C(GRIN2C) | |igand-receptor

interaction
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bitd, —/ T, EORFAHAMOMERP S, 7
J MESEEH LR KB FORER & BE
ORI L ED Z PR ENL, 20X

IR EEE 2B L, BN ORIEERFE I FkiE L T
Wl AT ark L ToEYHMH (Drug combi-
nation) 121&. KELRRT VY Wb b EE 2
bib. FEWHERIZ. 2L EOFEY) 2 G I
W5 ZET, AR - REE. RR 0B - M
HMRELLDOTH A", T TIE, Hx DY

TR 2 WA TH ., JFHT 5 2 & TEsf
OMFEEL LT r—2E LT, MEFA (FFE
FHLE) O~ ZAET VY PG SN T 5,
COLHIZERPRICL > T, B LEET 8
A A FERFICENE LIEHSELZ LT, #
NENHMTIIFONLZWRIRIEONLZ LD
Wifsshsd, =T, T2 bELT, EYoD
ﬁ&Abﬁﬂy—V(ﬁﬁégﬁT%%)wﬁm

2E0. EOESEN EX DRI B
mkié@%ﬂ@ﬁﬁﬁ$%ﬁﬁﬂﬁﬁ®%M&
&, BEPOWEERBETREIMED) o BUR. F 7
vV RI a7 E D = FLidEne®E
ZAbib,

RS Tld. IBEEROERIRHERIZ BT 28
FEWOHNSLNFIZOWTHAEL, SN2
HYOENEIET XA T 2 A DRL L — AN
LN EER LTz, B - WABRBTOEYIH
&L THAIMICHWSNAREREMNZ B E L7
FYOMAEDLEDN RSN SL—F T, Riluzole T
Aoz 91z, BEfFOGRESRE (BUEEHZ: &0
SHLEEE) 122 < REBSERF O (52
MRTEMIZR S LAE & MAPK signaling pathway (238
FA2EAKFu Ly ¥ —+E (RTK) OBFHY)
o IR EYIE SIDR/ =L - I SRONSREE 37/ kB IEW I
TG LTw A D R 5Nz,

SEYBERNE DS A B CRFZEDSHEEA TV A L 9 T
HDHD. HER - MAERESTFIZBNTYH, BIET
YA L OWFEITH) 2T, REZEDTER

WA T a rE LTRIIMICHE S AR D
EEZOND, MR & OFEHRILE %z £
BIID L WD RBIN 2 E OMA G HER, B
BIRTSA T 2 A FRE RN IR > Tn 2
ElE, BFICEY D) RY v a =y IR
DO FEEZ B &) ST, R ORI FE I
Lo TEBEELRDIES D,

DX RN EED L 7201213, BEAIO3EY)
TERBEF 2O W T ORI RORESEDATTRTH
b EEZHLNL, Y ELEH (Drug-Drug inter-
action) . EITEH. BIZEHZ &b ED., HHRO=-
TEHERE OB KA AP T & % BB WA 2 5 HE A
&0 REBIWEHONT 2 %5l TE 5 &
I RAIFES AT L OBENL TN L,

RS CTEAT L 72158k L mIFZE 2 N — (R
AR KEEHEL BOLE] sAE . “FHE (DL
b BEEEERAEE)  FRHIEE (BOEWH) & IEIZEE
LCTWwb 7T —4%~X—2A “DDrare” IZ#£ 25 DT
& %o DDrare \&. 18EHIHICHT 288K, &
FMEARIRN. ¥ —7 v MEET. BE 2T <
A 7 EORFEN R EMPIBH SN TV D, Zhb
DA FN, T H T 3 T REUEREOWFRED
TREHER OWGEIEZ L - FET A0, 1
%8 =y MEBORD AL BESNARAT T 123
AENBZ L EMELTWS, DDrare 7° 5 255
LCW2IERIE, 7F A MY =V S FEOUR
HEWZED, SRUEE - MR SO TN T
ETH Do ERIRFHOHRERENFERS - X
E Ty =TI, BN - mARBOIRIZED 2
BeAa R AT — 7RV Y —%8F 5 &I, [RIEME
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Country and regional classification of clinical trials using video games.

Figure 2.
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Figure 4. Number of the primary sponsors for clinical trials using video games.
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Figure 5. Number of clinical trials using mobile apps (registered until 18th May 2019)
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Figure 7. Yearly transition of clinical trials registration in Top 10 countries
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Figure 8.
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Table 3. ERARABREMMEE (L4 HE. 3H4LILEEHEHR)
F—A+F)T K] TI08 17
0 < Montefiore Medical
Center

Australian Catholic
University
Commonwealth Scientific
and Industrial Research
Organization

Deakin University
George Institute for
Global Health

University Orygen

University of California

Northwestern University

Massachusetts General
Hospital

Leiden University

Roessingh Research and
Development
VU University
Amsterdam

Tehran University of
Medical Sciences
Shiraz University of
Medical Sciences
Iran University of
Medical Sciences

Table 4. Frequent medical words found in clinical trials using mobile applications.

2014 2015 2016 2017 2018
Diabetes 13| Diabetes 11 |Heart 10| Depression 19 | Diabetes 24
Cancer 12| Asthma 9| Cardiac 9| Diabetes 19| Mental 15
Depression & | Bipolar 9| Nutrition & |Cancer 15 [ Mellitus 13
Mental 6 | Heart 8| Stress 8| Heart 14| Depressed 11
Mellitus 6| Eating 8| Anxiety 7| Obesity 11 |Cancer 9
Anxiety 5| Depression 7| Diabetes 7 | Anxiety 11 | Infection 9
Mental 6 | Metabolic 6 | Mellitus 11 |Respiratory 9
Mellitus 6| Rehabilitation 6| Pain 8 | Nutrition 8
Anxiety 5| Transplant 6 | Stress 8| Knee 7
Suicide 5 Neoplasm 8 | Pregnancy 8
Psychosis 8
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Figure 9. Comparison of Clinical Trials of Digital Therapeutics and New Drug Launch

(a) Clinical Trials (Video Game)

(b) Clinical Trials (Mobile Application)
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B3 - SBMADWEETH 5 1. B Y AT & Dt
VATLAELCEATAILET, BFVAT LR
RS2 F T — WA RETH A H R &S
5

KETIXEMSH 5 2% Integrated Health Mod-
el Initiative THMD)" ZH#H#E L THH . 77— & 53k
DI-OOEERDOHIEEXHE L, 777 RV
% — %> Digital Therapeuticsf>3. liquid biopsy &

feiZe, BERREBY —EAREEELEDH LW S
KR OSINT 5280 MR E & b I1T, EERE
FHEHROT— A A IR L B L T 5%,
INOOFHEICIEBHFLEESELTBY., flzid
20184 8 HIZlZ, A7 A4 b7 AIZBWT,.FHIR
ZN—AL L7ZAPIZE T 271 > 7 7 L ¥ A%
EE N KFT v 7 423 6 # (Amazon. Microsoft.
Google. IBM, Oracle. Salesforce.com) 2%, 7 9
7 FE NTHBEEAMNICE N 2 EWTERET — 4 O
MHEERMEE FEH T 2 EEFICER LY, Z
DAz b . HIMSS (Healthcare Information Man-
agement Systems Society) 128\ Tt “Nordic
Interoperability Project” 320184F 1258 /E L | [E3E
BRI T = mEPHEESN TV D 2 L EE
F W REER T — 5 » B EESR TENT
N, HBEEF M O HA KT CTHED 5
nTwasp,

X2 :KE Integrated Health Model Initiative (IHMI) D&E A

Al DOCRINE e Jefferson .
e pervite ENARNCER === persona
5 T e = o
§uips  PoRdees  Hple Qlucro Qe
CareCinud; () higi medfusion Propeller
- o P %
| ACT | Thedpp Assaciation < Cerner é-_E~=="=== pCOI'i Y Iy
AKIRI RIDSA pc:m 1 UnitedHealtheare
6 Heart (D @ ngenious Med
Assocution.
CLOUD DX
AMIN elimu

Intermountalrn
Haalthcare

8) https://www.ama-assn.org/amaone/integrated-health-model-initiative-ihmi (2019.6.5 &)

9) https://www.mobihealthnews.com/content/amazon-google-ibm-microsoft-oracle-and-salesforce-pledge-remove-interop
erability-barriers (2019.5 300 %)

10) https://www.himss.eu/communities/himss-nordic-community (2019.6.5 (%)
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FHIR IZEBELDAND GBI L ERET— 5 D
MREHIZBWTYH, RERK & L ToEH D HELE
ENTWD, BIZIET ) L7 — 5 OEERIEHRE O
FHAFAIZE L CTid.Genomic Alliance for Global
Health (GA4GH) 12X 0. PHR 72 H1T 5~
WA T TINA AEOHE & T L7200
HA RF A4 VEBIZOWTIE NPO # A Personal
Connected Health Alliance (PCHA) 12X 0., £
NENFHIROGHSHEMAE ST 5 Y GA4GH
. 77 57— LEIREROME THHIC L S
b O] 23 v v a v T L EENRIE
BRT TAT Y ATH Y 20134 OB B 4G LA
7171 &7 5500k LD FERS I L TEE L Tw

o £2DEBY, T—yFHEHEOFENE EO
L7 EHEALZ I LORR 4 I AT — F
Yy TELTRESNTEY ., BRT— % O
|ZIZ FHIR 758 ST\ 5, PCHA 13, [EHHE
RNV AT T TNA AD T — & @5 3BT
554 K54~ [Continua Design Guidelines] %
E L. A RTA4 IZHEML 72734 AFHiE%
119 % & MHEEREOHEFE 217> T\ 5,
PERIE. OAZ, &IE, COPD. NVA& T 4
v MARRE, G LT, AT
BARICET 204 R4 YR ESNTVEDN
e THh ., FHIR Z1ER L T\ 5 HL7 & b i
LS oiEsh a2 L T\ b,

*x2 GAMGHODEBF2EH 427 (BMEHO— K<y 7Lk

5 A7 T

7= 1)K L)+ —E X (DRS) API

759 RRT Ty b T —LIIRGELS TS 2SR TT 7t
A B 72O D@D J5k % ER

F—SAMAY POV

F—Fy M vay =¥ a0 5Z LT, HHOMHT
BICEOSWTTF— Yy OB BB A TTREE T4

2 bud—BLXOHESEIREHREZ I AT 720 OBEER 72
R 7" — & 252 (FHIR / Phenopack- | 7°— 7 i & B & $24it
ets) = 72 BRIR BRI B L RV ERRZB M 2 2T & 5 X
I NZIEERE TV & Fefit

EROFRH

EREOFBDI120 DML S NIRRT R T— ¥ ET V& X
=T AF -k

11) https//www.gadgh.org/ (2019.5 .30 %)
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AlDPSHIET—ENE

b —rL AIOFIN S AT — 5 OEOER
DHEETH LM FEDOE—ANBETHEAT -
7y K7 20—507 )v— 713, 20144 R HE
(Deep Neural Network) [ZHIH T & 2 WFEDE
iR 0 e AR N o) BN N Ny R/ N T 3
MBS ELZENTRTHL I E xR LY,
Bz X, K3 DLEADOFEIFZ ANEIIE N A &2
ENAHH, FROEGREFEHET—F L LTMAS
ﬂtE@ RIZOWTIE, Ay bT—213FF =

LT H. TOFEFIDOLHIZ, ALIZIZFAID
EE%%FLKTT YOG BETHY) ., F
7o, oleT =8 b LA SN HEE NHD
A JEIEL CHITE 5 &9 ffilAa b LB L
o TWh, BBEAD ATty b7 — 7 &
Nk EHE2018] 1I2BWVWT L, AIOFEEEICH

WAETF—FOBEOEEE LT, AIORERHES
WCEETAIVLENH L

KF 2 CHFET—YDY

L AIDPARIEEZ 723A#EE) 2 T — Y 2578 T 5
CEIZED AL (DRF ) F 1) IIREGIEAE
LAV AZHHAHZENPEMEINTVEY,
F/o2NTMZ. AIO L —= 2 FIZHWAH
M=% DT XNWAHTOE S, AIOEIZEE K
133 SIS, MESZTRXVEMGSLTLE
AMEIMEV) HIZE EFE ST, B ILEHRME
BFTHIIE O Z B AMBRE 3270, IEFH
MO EEINTLE-TD0, &) &9
RIS S, AT — & 1#S L3 XL Bl
T = Z T B IEERPMR L 2 D LR Kb
L. Wb [#E5E (over fitting) | OB DL &

n‘lﬂ?b%caﬁﬁﬁ IR TIFELSD, AT 5

ZIZALIGHE L 727 — 7 2 R T 2 LE DD

5Z k FZFDF =% FHOTES N RS
ZXBTH DL FEDP R YL TH o 7o %
ﬁFﬁTiAHﬁ%uT6Z£#%%kwxét
5o

() TTDA A= () BT LEIIMABNIERA A=Y () ¥Fav BN A A—
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[5H0IC]

Db X912, AIOFREH % 7l 2 727 — & B
FRMHAICBWCT =Y OB EEZ LGS, T—
FRHBZEO=— X ZEH L7 [#IE R mE ], 22
DB RERTT I HILLFEHLTH L7200
[HHEERYE ] om bk, AT O EZEEFE 2 727 —
¥ OE O (Fit for AD) &\ 9 HLEAS, 4%
IVEEILR-TLEEEZEZLNL, LLGD
SHE A TIE. FAENI B W TIIEHES ID 12

ERCY iy A=K NPEE S (ANl Y- v v iy
LTEBY., ShH0BHrLOFEMmITT a7
EEZRWIRIICH Do T — F BRBIRIAN L A7 T
ODFEHIZIANT T, 94 7T —ANVAT =D
k) LLTnarg, ZO3208 A xrE
AL EDEI BT EEDI ) BETERLT
W RED, FT— S HHENED L) 1Z0h
Do TV RENE, AT =7 KV —=h—A &
o TEZDLEDNDHLDTIERNES ) D

T—AREHERRICENT [T—2DE] ICROONZF-ARS

. T—2FAED=—XICAHLE EERE]
Il. THEZERY] omrkt
. Alo¥st%z B % X 7= [Fit for Al
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[bﬁﬂ?qf%kaf\\

Patient Reported Outcome (PRO) D&M
—BERABRESET —AN—XFZAVEHT - 97—

1. IFU®IC

M:4r, Patient Reported Outcome (LAf%E, PRO)
EVIH)BEZEEMICHEL-2 - 2R3
F—ETREE TSI 2 72, FEBIZ, SOk
A b (Web of Science®” 5 1) XA -7 F
V747 A) HWT, PROCETL2F—7—F
Tk MY AU O ER-LZA, 20
104E T3k e v MUK 3REICHIN L Twiz (X
D)o 72 BEBOL Y ¥ —F VIE . QUALITY
OF LIFE RESEARCH. VALUE IN HEALTH.
JOURNAL OF CLINICAL ONCOLOGY T& -7z,

PRO & 9 B &R ERRHAEBR COR MK IZE
FLVWLOTEZWI 0D, EKRHABRIZBITAE
3 i O FFAM 12 B\ C PRO BEIEHRAS & OFEEH
WHENL LI TVDLONE W) HIZEH
L. BB #ET — % N— Z (Clinical Trials.

1 PROICET3XEE v FEDHER

8000
6,827

6000

4000
2,104
2000 I I I
0

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

PRI RESEBORIZEIT  TAEWSER hEFRE A

gov) EHWFAE - T E 1T o 720

2. PRO &13?

PRO &, [BEWRET Y b h o] L HARET
ARSI, BED SEEGE O NS BB OHIRGE
I EOZETHY ., BIRT Y M AD—
OTHAH (K2). BARMIZIE, PRO IZHEE D
SR QOL (Quality of Life) B L T, H4H
STHE L, ZOMRIIGEREZ 1Z LofoBh
—PNMEL W E W) Gl T3 Td 5,

M2 BEK7 Y bHLDOSEE

BRER7 T M AL D AFTTRICREL4DICHEE
O EEELIFTMMELIET T AL
@ ZEWRET 7 FH L (Patient Reported Outcome)
® N
@

NEEDFHMELTZ77 7 M AL
SIS T R AL (HbAle, BET A X5 E)

PRODX G & 70 A BIE. BEH F OIEIRRPH
FOBACHEBELEERTH Y, TRTOEENH
Y35 HDTIE RV, PRODRFEM G E LT
QOL & 1. QOL ®9H &b, EHGLOEED 5
VR P AT S B g B BB A [ B
QOLJ &g 5 (KM 3). ERHERIHQOL REMD
RFEW DD L LTIE, VAS, EQ-5D. SF-367%
ENH 5o

1) MeZRid. 20194E 5 H20H I ELIZ451) B Web of Science®2 5 XA k- 7F ) F 14 7 AZEFHEINTVWLTF—F &b &
WZFENE L 720 BFEF— 7 — Fix (“Patient Reported” OR “Patient Handling Questionnaire” OR “Patient Satisfaction”

OR “Patient self-reported”) & L7z

2) RIEEEBCRIIZERT. [Patient-Centered OAEAEIZLE S Patient Reported Outcome DB Z5~ > 12 BE 3 % F9E |,

JH—F_—3— - 1) — X Nobd (201543 H)

HAMBE TGS F—H A T AEEY A7 75— A7, [THERIZ3B1F % Patient Reported Outcomes~ [ b 380

LEDI20D PROFMAOFF &~ ], Verl0 (20164E6 A)
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3 PRO(L%) & fi2RAEE QOL NRFRIEX
=y PROWBTEE .0

F 7o, FHIOIES FZ. T T8 VT NS
A (AY—=DF74 R PCEH) K&, T
ZOVTINA A % Afi o 72T 7 I [electronic
PRO (ePRO) ] &M%, TV NTINA AD
LR AZEV ePRO %38 A9 2 ERIRBABRIZ TR 2 121
ZTWhoe S 512, ePRO (23l Fel |2 R
PHFTLy MIKRFEICTT - ANT 55
ELHEPOLARY—= N T4 VEICTT =7 AT
LIEREND S,

3. PRO BhEIERICEAT REARABRESRT — ¥
N—2DFRE - 7

BB Bk T — ¥ N—=ADHTH 7 a—3\)L
TR 7 Clinical Trials.gov & H{V T, PROIZB
L 72K ERERDS EOREFE - FHH ST 5
MEIRA - AT LY,

T = N=AZBIAREFFIILUTOEBY
L7

a) 20094E 1 H 1 H252018412H31H £ Tl
PR B &k S N2 BREHEF O W T Interven-
tional Study (S/r AFBR) T, ONM AR E L
T Drug & %4 \»Z Biological & fe#2dH 5 d @
(Device. Behavior. Radiation & F4})

b) PROIZBIE L1325 M R & L C. Patient
Reported, Patient self-reported. Patient Handling

Questionnaire. Patient Satisfaction & L. 2415

D) bW o HFES, FEMEE (Outcome
Measures) (ZREHE SN T2 H D

W) RESEMEIE. H5W S PRO FHliY — v
(VAS ®° EQ-5D % &) % BARMICHLE L THRER
TE TRV MEEICIERASD 5, F72.
FHIFE oML L L CEREGH. BEmE & vo
7eRB A 27217 0RER (Ko PRO 1213
B 7v) b, PROBIERIRRERE LTl s
TWALIZEICHETLILEND S,

3-(1). PRO FAEERFRAERENDHER

BeFRSME a) (TR S - BERAER R
B, S ATTEDS—ET 5 & TORRRE - LT,
P RABEERRER X 0597) 1d. b — & )L T109,2945,
Bid>720 ZOHWT, BESFMD) Ty ML
AB& (LUT. PROBYERRRFER) (L. 3265557 C
Hotz (F1). B, MM%Z SEMTXYD ., H
BTl T 5 &, PROBEERRABEIIB L Z 2
I 2, o RABER IR HBREC 81T 5 PRO B
FRARERBROEIE DI L Tz,

&1 PRO BERARR. WREEAAROE

2009-2013 | 2014-2018 | 2009-2018
PRO BAH [ PR A SR EL 1,035 2,230 3,265
X GARERIR SR 49,297 59,997 109,294
PRO BH:H R SR D E & 2.1% 37% 3.0%

RIS D & ZITATE EAY) 28N
oA SN (M4)

4 PRO BOERRRHERH O FXRIHER

600 6%

200

Tl

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
== PRO BEERIREIEREL  —e-PROBIZERIRSBRDEIG

3) EIEEEBCRMIZERT. [Patient-Centered OEHAEIZLE S Patient Reported Outcome OB Z8~ 3 I 12 BE 3 % fF9E |,
DA —F Rt - 2 =X Nobh (201543 H) A B MAE £
4) MFRid, 20194E 5 H21 HIE S I BT 5 ClinicalTrials.gov DR — AR—JIZEHEENTWE T —F % d L IZFE L 72,
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3-(2). Hi%7

WAIZHIS I OZALZ X 5 127K L7z HifR 5 4R
THELZEZA, EOHIETY PRO BY M K
MBI L T zas, HAOHE IR H#
HWEDHRRNSrols,

5 gkl D PRO BEEERARFEREL

1239

1000
638 673
500 388 I 161 296
73 106
0 . |

North America  Europe

1500

East Asia * Japan

2009-2013 m2014-2018
*East Asia: FE, &E BE. 6% (BFRIIEEV)

3-(8). mEAHTIY -5l

T RE A 7 1) — 5l PRO B R EAER
DEVE (50T 3 — OXRIEERABE I BT
LEE) L X OWBAEL K2R LTz, B

#2 HEHT TV -HIO PRO BERKREEBRE
DEE

B 77 T — N RAREREERIC

KB 7 Y — 558 F % PRO S BipK 38R 0 B

5 1) — pREg
BT I =R 2009-2013]2014-2018]  Hik

Bacterial and Fungal Diseases 1.1% 21% 1.0%
Behaviors and Mental Disorders 22% 4.2% 2.0%
Blood and Lymph Conditions 1.3% 2.6% 1.3%
Cancers and Other Neoplasms 1.7% 29% 12%
Digestive System Diseases 1.8% 3.0% 1.2%

Diseases and Abnormalities at or

Before Birth 1.9% 39% 2.1%

Ear, Nose, and Throat Diseases 31% 38% 0.7%
Eye Diseases 15% 4.3% 2.8%
Gl'and and Hormone Related 15% 30% 15%
Diseases
Heart and Blood Diseases 1.2% 26% 1.4%
Immune System Diseases 1.8% 2.8% 1.1%
Mouth and Tooth Diseases 2.2% 54% 31%
1]\3/{uscle, Bone, and Cartilage 51% 34% 349%
iseases
Nervous System Diseases 25% 4.3% 1.7%
Nutritional and Metabolic Diseases 1.1% 1.9% 0.8%
Parasitic Diseases 0.5% 0.1% -05%

Respiratory Tract (Lung and

0, 0, 0,
Bronchial) Diseases 20% 32% 1.2%

SDkin and Connective Tissue 36% 6.4% 289%
iseases

Substance Related Disorders 2.8% 35% 0.7%
Symptoms and General Pathology 32% 54% 2.3%
1LDIrinary Tract, S_e?;ual Organs, and 21% 33% 12%

regnancy Conditions

Viral Diseases 0.5% 1.2% 0.7%
Wounds and Injuries 41% 7.1% 29%
Total 2.0% 36% 1.6%

* ZIEH O B0 7 ) — 12 BT

@ o= 2 — 2 Nos7 201947 1

FHIZBWTEHEDSEVOIX - BIEiRESED
“Muscle, Bone, and Cartilage Diseases” (84%) .
RKNT, LR IMESE @ “Wounds and Injuries”
(71%) THhotzo T2, HitASFEM TOB R T
KD LA REMEE, PARRREREEDRE T 5
17 a) ~“C“0)iﬂﬁﬂﬂ75§7( EWHETH - 720

S 512, EAL 5 T PRO B R R AR ER As
%#ottmmﬁ%jU—Kmb\w%5$ﬁ®
ZALR R L7z (B16)o b & [FARIZ I A R0 Af A -
HARHRSER BB T 5 h 7 ) — OB L
B —HTHWADRBE L Z o720 DBAIZDOW
TIIRHEF & 72 B W G ERR R BRED IR 125
72, HIETRL NS b,

) Zo¥E S 7 I — i Clinical Trials.gov @
MEATIT) 2L Ab 0 (RFALHERII23 T
IY) =8N 1 o0 EROERET 7T
=BT AAER . EEL CRBRE Y

YMLTCWLHICHET LLEDND L,

6 FHKEHTI 5D PRO BERKFERE

0 1000 2000 3000

Symptoms and General Pathology

Cancers and Other Neoplasms
Nervous System Diseases | ——————
Skin and Connective Tissue Diseases | ———
Digestive System Diseases [—m————
Behaviors and Mental Disorders [ m—m——

Muscle, Bone, and Cartilage Diseases [m—m—

m 2014-2018
2009-2013
Urinary Tract, Sexual Organs, and Pregnancy Conditions e—
Immune System Diseases [m——

Respiratory Tract (Lung and Bronchial) Diseases [m—

3-(4). #=B& Phase 7l

%2, BB Phase 5O PRO iR ERIZ DWW
TUFIZR L 720 £9°. % Phase DX RABHRK R
BRIZ69 % PRO B ERIR SR O 513 Phase 3 .
4D\ ol (R3)

W2, PRORH# Eﬁ“;ﬁ%ﬁ@iﬂ/\% 5 F Mt T
HAbE, Phasel. 2128V THHEMSFHTE

#* 3 Phase 50 PRO BERRKRFAEBRE & El&

Phase 1 |Phase 2 |Phase 3 |Phase 4
PRO P [ R HUR 2L 229 858 757 610
X RARTRIR “ﬂ*f@fﬁ 27012 | 32918 | 18363 | 15,656
PRO BAEEFIRHABROEI S | 08% | 26% | 41% | 39%




EaEmMLTB Y., FHERE2 5 PRO 25EH &
Tz (7).

7 Phase 5l® PRO BAEERERHER D EIE

6%
4.8%

4.5%
4% 3.4%

3.4% o
5 1.7%
e 1.2% ¥
0.4% .
0%

Phasel Phase2 Phase3 Phase4
2009-2013 m2014-2018

#E\ T, Phase B OERKRRERE % 5 F W LEL T
H D&, ED Phase T AERHUI B L 7225,
Phase 2 DB H AR O K E o Twiz (K
8)o

8 Phase 5l PRO REEE bR EREL

800
602
e00 452 384
400 256 305
179 226

200

2

0
Phasel Phase2 Phase3 Phase4
2009-2013 m2014-2018

4. ER

HkiEZRY 4~ (Web of Science® 7 5 1) XA
N TFYT 47 R) TORRLFEREC, BRR
%7 — % ~N— Z (Clinical Trials.gov) 1I2BW T,
PRO B D IE#R % & A 72 R RER IR 124
BERDICHIML Twiz, o, B 5 M
(2014-20184F) T PRO B R RABRE 2K X <
BINLCwzZ edbirorze MA T, T ORER
BT lCB b 5L, Phasel, 2 &\vo
7o B OB BREL R C O L 72 2 & AHERR &
N7z 3H612I1E, FIZETORENTT) —T%

DHERE GBI L T2 &b Th o7,

Tld. 78 PRO B L 72 SCHE S iR SR A
BEAIL TWBDONPIZOWTEERITV, TIZUT
DX LEHAPD D EEZ BT,

O BESNESIUVEERDEBEOHE

W4, B OBEBRNORBN 2 SINER R~
RS No2H ) BEESLEH O LT
BEOFERELZINE T LICEEHR S NWGD
TWwho /2, EEMMFEIZBWTYL, BEON
L L 72 B BT O FER S DM S i
T\ 4 (Patient-Focused Drug Development) . K
ETIEHAFAT S 2 OH) MlAMEE 20 5 &
I 27, 20184 121E FDA 75 Patient-Focused
Drug Development IZF 32 FZ 7 N A ¥~
A pssE sz,

512, #l - HEOB A2 H R TH, WK T
1E. 20004181472 5 PRO (ZR9H#§ 5 K48 7 A
T AR T ) =T ALY B DT D
1. PRO &) FEDFRIRHAAILA - 72720
T7 £\ PRO% FRRAEBE CTHIGEH T 5 720 DBREE
BAEOMATE s TD X ) HBRIEEMEI WK
THATL T B HUIRIE, ok o Hig 5] o B R FER
BOBNIHIMEN TV LEZ BN,

@ fMECEICERMRN

R - RO L EHRE LR T 272012 [Eh
SE L D% W IifEICED W EE (GEHE R IEH]
&) PHEFNIEE SNER SN LH 2% -
TWhe ZOLH) T, BFEIZBW LA
REEWIZT TR . BED QOL U B A
B (F— 7 HHEICEICQOLT— % 2FIH) 7
EDOLMM R BLED OMiEZRZ D &3 50D A
ADThNTHEY, EEML S TIIR V. o
T, ESEMOMMELRT 72012, QOLT — 7 % F
EHTAWEPHE LT e bz, A3

5) FDA. Patient-Focused Drug Development : Collecting Comprehensive and Representative Input. 2018
6) FDA, Guidance for industry : patient-reported outcome measures : use in medical product development to support

labeling claims.. 2009.

European Medicines Agency, Guideline on the evaluation of anticancer medicinal products in man. 2012
Critical Path institute, The Patient-Reported Outcome Consortium https://c-path.org/
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& o TIRERFRRETQOLT — % #§i% (PRO) ¥
HYEENETFoTWEELE R D,

@ FIRILFEMOERIZH D PRO BIFDLD
0

TV Y NWTINA AR ICT HffiEOMERIZ LY |
INF CIEIHUEDSHEED 2 VIR S T
57277 b ADOFEHDTREIZ 2 ) i T
Bo Bl z21E. #AR—ZAD PRO TIEHEEZEDY 7L
7 A LG ERNESHEEZDS, A= T3 07T
71) (ePRO) #HWA I LT, ¥4 1) —7%1H
HIE & A 2 BIVE IS EDSITRBIC 2 D) L (R
7 M AOMENHRETE S, EEEL ePRO D
TGRS EE RIZT E L5 H 5
(Z%7 : ePRO CHBEOBIEHRNE & 1 1) —
WCE=F ) U755 LT, BABREOEEF
M25%9 5 » AIER L 723 % il ks e As201 745 12t
Haxhz (K9))s

M9 PRO %7&R L LEEHBROER

100

® 80
z
=
=
€ 60
a
7'; \\Patient-reported symptom monitoring
E i
5 40
@
=
@ Usual care
3 20
Log-rank test: P=.03
0 T + - ™ T - . 1
0 1 2 3 4 5 6 7 8
Years From Enrollment
No. at risk
Patient-reported 441 331 244 207 150 181 148 65 33

symptom monitoring
Usual care 325 223 171 137 118 107 89 50 27

5. ¥&8%

PRONDBLDSE £ 251213, BEFLOE
#, MEICEED SR, 7V 8 VEARTEH O R
ERHLEEZ LN, LT, INHI>EHIC
H#REL TV 7D, 4%FTFETPROZIZILD
L7 TRBEHS] OBEZEREIH L Cn EED
N5,

REIC, DENZBVWTOBEDOFB L UM
G L7 2 R OBRSERWGHRT 7 M 7
LM ESELWM)MADRL YR TN E
FHMREL 72w 207201213 Wk X9 12 -
HIEE OB 2> 5 OB b H O T L LED D
5o

7 ) Ethan Basch, MD, MSc, et al. Overall Survival Results of a Trial Assessing Patient-Reported Outcomes for Symptom
Monitoring During Routine Cancer Treatment. JAMA. 2017 Jul 11 ; 318 (2) : 197-198.
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NIV R 7 3 E OB HSE
——TE—&HOH ) B —

iEL®IC

B AR R OMRIEKRE % HATZ T 2 2R KR
ME_IRERENEFEEDE, BTk Twa e
D—oIZ, [HFIE] 8 TFohb, [T 3
7 ADO—TH—FHMIIHWLETHL] &£ LT,
BT RAZHFETLLD TRIEASEZ [FU LD
N EEBL, B holBlMALE 25 LHAT
Who BERERENE LR, BSOS %
1o T & 7o HIRICEHE A SRR T [ BRSO AR 12
BT 2E5WEHR] V2 doT, 2019457 HIZR%
B 20 T3 %0 [BHIGEE D D IE 0 AT
Bl EBERWIIET—KY Y vy Zeiin s
Vo BRTIE, LD DUTFANVAT T OFEFIZBIT
5 BRI O % IS % .

MAIREDHEERS] (20195 6 BIEE)

BUE, FAEOBHILEOPHLAIZIX 1 D5 D
Thbo ZRHENEIIGIEE6 IS [HHICEEHE
W | % PRRUET 50 AHFEE THMICOE IRt
W ZHIYD . xS e 3 A EEIRHIEE, F Mm%
DUEIIEHICETFTLELTD, ®RERD
B HIEE L [BRICOEEERHE] 0B RE i
ATHREEIND (KM2)0 TOWVHITEE HALE
TAHMADIT A, HIgZ HAL & T A TH
% [EIZREIEIFIX |, &% AL L T2 ATH
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Hospitalization period and direct medical cost in patients using warfarin or novel oral anti - coagulants
after a cerebral embolism
(International Journal of Clinical Pharmacy, April 2019, Volume 41, Issue2, pp546-554)

Tomohide Akase, Takanori Tsuchiya, Masami Morita

HAERS: EESEL - KEEbe #d% IRIEIN 5
REEREEBORMZERT T - FEMNER 7 7 4 P& LEFH
PRI RESEBORIE e AT TE B FRHIESE

[Abstract] Background Warfarin has been used in Japan for a long time in patients after cerebral embo-
lism to prevent recurrence. Recently, several novel oral anti-coagulants (NOACs) have been approved
for use and are gradually replacing warfarin. However, it remains unclear whether warfarin and other
NOACs differ from each other with respect to drug costs and length of stay (LOS) during treatment in
Japan. Objective To assess differences in LOS and direct medical cost between patients after cerebral
embolism treated with warfarin and those treated with NOACs. Setting Thirteen acute care hospitals in
Japan. Method For hospitalized patients with cerebral embolisms who were treated with NOACs and/or
warfarin between April 2012 and March 2014, we assessed LOS for patients with warfarin and NOAC
using log-rank test, and stratified proportional hazard regression. Also, we assess direct medical cost us-
ing paired-t test. Main Outcome measure LOS and medical cost after first treatment with warfarin and
NOAC. Results The median LOS for NOACs-treated patients was 12.5 days and that for warfarin treat-
ed patients was 19.0 days while the corresponding mean medical costs were USD 7151 = 6228 [JPY
736,546 * 641,437] and USD 8950 = 5891 [JPY 921,830 = 606,765]. The drug cost for NOACs-treated
patients was higher but costs for laboratory-test and hospitalization were lower than those for warfa-
rin-treated patients. Conclusions For NOAC-treated patients, LOS was shorter, and medical cost during
hospitalization tended to be lower than those for warfarin-treated patients, whereas NOACs prices were

higher than warfarin price.

Keywords

DOAC Hospitalization period Japan Medical cost NOAC Novel oral anti-coagulants Warfarin
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