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B

VA BEAF DT — S % 0l ORI EA I 35 2 & TG E il 5
B9 % deep learning 1Zf8FEND A TRIREHA <0, BB CERESIN T2 T
— R RIE AL OO E R3O U7 AT — /LR 7 —H (Real World
Data: RWD)%& Stz L7z 7 /LU — LRt 7 A(Real World Evidence : RWE)D Al H
WNEHZBR O CWD, —J5, ZOUT AT —)LR T —ZDIERIZ W T ER OIS
7aY VDR TERNIILESTZEIATHD, £ T, AL TIE, VT ALY —L
RT7 =2 OFNE BRI T 22 T o7,

AR LFRSCORERITLL T OB ThHS,

FIEDOF i Cld, KFRICBITAV T VY — LR T —2DEFZ LI- BT, [E4,
E AN O &) A EREA D,

U7 NT— VR T =2 OFITERICHT=> L, Toeied#T — 2 B FITE AIC 4 B
+ 5372 B BECIE B L OVE BEE N T RITIUE R B2, ZOZEND, HF2ET
(3. KL BRIBIR D BT 31T 2 RIS R O ME AT 272D DT — N —
A H Z AL OWTHREZT, £ BRFEORLFBIER T —F N — A AT
DINBFTT AT DABAT T RET —HH B OBIRFIEOMTE1To70, MiHId iz
. BAT R RIE H ORFRA7R BEEOFMAI 772910 OFHNE & entropy, @
A EAEORFF R available value ratio, @ —WFHHH H user evaluated item 0350
FiE%E T, #E63% precision, FFHLE recall, F i, ROC fEHTIZIY L=, bt

BOFE RS LB AR THTZLIVMEEZ R L 7 — 2 N —RIH H A LT e



HEITHTT —H RN AV AT L LT, T — XAV AT ATIE, BRLTE
WD FHE AR RO T U AR O T D I B i AR - T 52808
FAEELIR DI SN D,

FBTETIE, AT W TEBR G BIEERARITE L L TR DB %L £ D7z
DIVT VT — VR T —Z OFNE HHEHEZ FLEL TODIRILTH D, RIS AR AEH
B D Ko 2 [HE L TODZEO ER P EHETHE G > TNDTD | AR T EEL
W, Z2T, EFRIEROELERE O K 2 ME 5B RO RRMEZ L, ATk
THILER T, AT D EIRIE AR R b O K 2B E T 5 2R 2 R0
IR BT IR T 2 R IE R P O M E A NOET U 7 E2ATV, #R ST IH B
% . Interpretive Structural Modeling(ISM)i£& Decision Making Trial and Evaluation
Laboratory(DEMATEL)EA W TREATL | BRFZ R EZ DORAREZHEIL, ZhbHo
PREZE R A T BRS 2L B AR I 1T DIEFEIG MARHER S O R AZD72730 L DWNT
I RWE AIHD7d O F —ZINEREEICB W TIE T 27 —F Ok EE H O )=
LICE BT A EBHIFFTED,

AT TIL, ZNOORRBEZ BRI 572012 BUEEREEN CEM S
NTWH3FEOT—A/va—k (4, FA, IR 2B AL BE R E L= —RIC
HEIHZ~ o 7T DEBEIC DWW TR LTc, SOJDRBREHINAZ A2 T
ETVT AT — R T —ZFNE DT80 O FAEDPRERL SN T D EE 2D,

BEETIZ VT NT = A RT —ZOFMIE N FFHILL T, RN ZREITI L%

AR, BEERRIE S AT DI B E ST TODIE A O RL SRR i Rk,



FRRAL R —b, SCEARE (LI, a0 TV LR & SR £ sz 45
ZLT ar7 oy e —mE LA RN 95 Viewer BERED HEAEEAT -7, 4]
(X, ESLA A e 2 — HIF B TR ICRHE D8 5 3 D DB R A3 51
TANT EOF—H Ell i 189 A R, Forshdar 7oyl | i
PN =B RFIUT Y — BB LERFER (5 BT, FEAELIZT R SR E,
BIRDANU D RAESCTRIEETR L) OB EOETERTEHLEL., e
Viewer |23 2 U172 KR~ AL Z MR FT LT, BB DO~ AZ%AERLL, #A Viewer
DT BN ATITM LT BT BIRE 3 IZRD AR M ERERA R RSN TND
IERLRIRH 21T 272, 20X T AT — /LR T —4 (Real World Data:RWD) @
—IEFIAL, FIAECDRICBIT DN E R T U MERERFT L AT 5T
ET,#iA Viewer b FIAEFE O FM D72 0ar 7y o g7 B & fgEME A RS
iz,

FOR TIIRMEEL TEFEE LD | BUROFRE O L H AT 07280 H O G
([COWTHRTT D, AFTIE 2022 FHAEESLLTERR B OB ER 5 ICE 3572
5D D BEAL N TR AE WA B 2 i (IR AR R AR R) | D RLEL RS A
ERICBIL COBRET —F DFNZ DN TITECHE A T L TV D THI,
IR CRIEE BRI ONLORBLEL TABRORFHIHF 5T 52N MRS
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WA B LIFER O ERBEBICEEIN2 IR T — 22 fiE L T 55
el iz W3S U7 AT — VR T =2 % el LU T VT — LR T A
DRNEAE B SN TS, AT, JBAETEE D 2018 FDHEME T 2IRBTIE
VAT ANDOEFRIERT — 2 O ERER AT =X LRI T 224012, b
R CHRRAF T PRI BE ] C T — 240 BRI % fTREIC T DA (b A M 52 L% H
L= m =2 GaFR: B o) [1-1150, [E N7 & P B ge v o % — &
PRI ZE B HE HEE AT (Japan Health Research Promotion Bureau i##4: JH)$ 2435
MDD 1D>THD, 6 DD ESAF T X —DE T INT T — X &L LR
WFIEICTI 32720 O BAREFL R HED B4 T H T E(Japan Standard Platform for
Electronic Health Records i##r:JASPEHR 7'mY=7k) [1-215h, HELTIDOX
VR FEEREECE D FEFENROLNTNDZEERL TNDEE 2 HILD,

KDY T NT—NR T =R LN FHEITHE OEFERNOAERMINDEBE T —
BHaSL, R RFRFBEE T RUTOR B R0 TR AR IC LY, O
PREBL VAN (DA ERI1-3], FME 2 NCDI1-4], Mo R4 JACVSDI1-5],
b5 1k B A & LU ARU(SOS-KANTO) [1-61%8, @R T — & ~X—A(L2[H
L7+ —%NDB[1-7~1-9], DPC 7 —#4[1-10, 1-11], JMDC 5 —#[1-12]72¥),
@BskT —% (B HNT RET —4, 72E), OBUFFF (N D EhRER . &

HAAA, [E AR AR A, [ R REOR R A R AR L) (s T



WD, MBS CHRBRICH R L U AR | 38R - LRI T — X _X—A ANV T T
— RGP R T — AR RE R FIT LTS (X 1-1)[1-13],

(RWD)

assessing the

Increasing Interest in Real World Data

anding ‘real-world’
vings such as treatment&\ effectiveness of
hulations, patterns of current therapies
2 and the burden of 8
disease efining or
! supplementing
-, evidence from
-"’)juventional trials of

EL-HARA . purmad
X_(%'?j]”' naybe combined in
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Penable a wider range of
comparisons with alternative ™
2 lanalyses ma;;be
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5 estimate the efficacy in
“pecific sub-populationsor ~.
_sopulations with different

help refine the trial desigi¥ characteristics.
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EIRIZIBIT DU AT bR, 1960 FROEFZEFHI DT P2 bIECE-
720 WA AT AL, EERFH AT AOEAITIZIUEY, ZNERTHL T, BIK
AR AT DPNEAS, £ D% BRI AT LB EASH T, Hllz
P AT IE, 2O DIRBEIE S AT DDSRBEN SRS Teb D EL TR ZHZES
T&ED, £F. FREDOHRRICALLTEE T, ERERSCKEIERE RO AT L0
RS, BRI MY AT LD FERBITLE, S AT DM ERB SN A2 RS I
B w&EBITHINT 528 T, EHEMAHEEEIN T+ I23E H TEDIE IS 72>
72, 2000 L, Ry MY —27R BT, 2O OZRIGERE LA THILNATREL R
V., ML EFERE S AT AR TSN TV D, ERERICIKIT LV AT 2D
JES A 1-2 12T,

HEDXZRWD - HRNE AT LOESE
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2006 FEFRIITOITRARLL 500 FKELEDORERBEICE T HHEEERE AR O
AR R CIE, KEGT T, OBS R HEARKRETDEFRFH AT A Ot
TR E DA —H 2 N —V AT A Qi - ildka s LcE L7
AT I, D 3 OOHTIAVTIARBADEA TWDZEN NS (X 1-3), 2020 F0D
FAEHRE[1-16]TlE, JHEBET 95.7%n=671), ZHFTT 86.1%(n=402), i FIZH T T
64.9%(n=403) CEFZFHI AT LARBHL THY, A —F = N = A7 LH B O
ZIFHHHLOD 400 FRLLEORFHEFETIX 93. 1%D gk TEAZITWAD (K 1-3)[1-1
7] WA AT OEARLKFEOMEEEENIL, NESEASI TP, TEHRAL DI
RLARIT, EMHICEV S ZEETHDEN 2D, FlZIE, ENLAABZE L 2 —
T JLIF BE T R E RS REIR O FE E OMICH BRI 2 PR BE DR B2 =1 52
CIZED | BRI IE BRI DR E D RO ONDT- OB T IV T VAT LAl LT-
IBBRE Y AT LOTBBRICS LT BB SA~OAMEE HATT) R FF LR

DOEFHE B AT LI ERNEAZ LT,
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BT H 26th JCMI (2006.11)L V)5 | FRavEE

B ALLFH

100%
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80%
=L
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60% /

EROLH AN
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40%

o - =
eI J o

/ ?—Qljlj

0% ! ' N

1967 1972 1977 1982 1987 1992 1997 2002 2007

1-3.500 PR LA _E D [EEBEEIIZ IS 1T DIRBEE S AT LD E AR

LA T (2 LT AL TS 2020 4R MR Al A1 -171ic k5. R ic i %
WA ANT VAT OB RBLUL, —HE AL EZDDHE 2008 00 14.2%(1n=1,092)7>
5 57.2%(n=4,100)1Z72 o7z, —MKIZ, WIRED L\ ik TOEARIT &L, HIRE
400 PREL EDOJHBETIX 91.2%(n=609)Dfiak THAIN TS (X 1-4) , ZOLHIT
TABEE S AT DOMEERHET ZLIZHY | & VAT MMLBF K T Hi0ek, i
BHRSRAEM RIBLIOENOEZS R R T 270D~ A2 F R E DS T
WSZEIT D, 1990 AR EITIT, BHFIRRIL (= =8 7 U ) [T DWW T ER %
#2925 EBM(Evidence-Based Medicine) 2\ 5% X F7 3 AL KMNBEIGL H ARICH JA

Folz, ZORMERIIRILE L% 357212, NDB <2 NCD dD X957 BigData DI



EMNBRMEENT=[1-4][1-8],

k BT NIT S AT LEORBARROBRE )
%i?jjibT P, TRAARIER — RS
AT A (x1) 400 _E 200~399Fk 2005+ (#2)
e 14.2 % 38.8 % 22.7 % 8.9 % 14.7 %
(1,092,/7,714) (279,/720) (313,/1,380) (500,/5,614) (14,602,/99,083)
Trk 235 219 % 57.3 % 33.4 % 14.4 % 212 %
(%3) (1,620./7,410) (401,/700) (440.71,317) (779./5,393) (20,797./98,004)
— 34.2 % 77.5 % 50.9 % 24.4 % 35.0 %
(2,542,/7,426) (550,/710) (682./1,340) (1,310,75,376) (35,178,7100,461)
— 46.7 % 85.4 % 64.9 % 37.0 % 41.6 %
(3,432,/7,353) (603,/706) (864.71,332) (1,965./5,315) (42,167,/101,471)
ki 2% 57.2 % 91.2 % 74.8 % 48.8 % 49.9 %
(4,109,/7,179) (609, 668) (928,/1,241) (2,572,75,270) (51,199,7102,612)
o 'U‘\ 7 e
7'—\ 9710 —peE TAAARESR
AT L (1) 4005 E 2003995 20054
=y 31.7 % 82.4 % 54.0 % 19.8 % —
(2,448,77,714) (593./720) (745./1,380) (1,110./'5,614) (’X*;%* 7§§ﬁ¢[3§fﬁﬁ£5
g 23 39.3 % 86.8 % 62.8 % 27.4 % NBEOH BT BRERU
(% 3) (2,913./7,410) (401.7700) (827./1,317) (1,480.75,393) ey i
= 47.7 % 89.7 % 70.6 % 36.4 % (x2) —BEEMmLIL BARD
FHE (3,539,/7,426) (637./710) (946,71,340) (1,956./5,376) B g
o 55.6 % 1.4 % 76.7 % 45.6 % lwal S SR
(4,088./7,353) (645,/706) (1,021,71,332) (2,422,/5,315) DB B TR S,
e 62.0 % 93.1 % 82.0 % 53.3 %
(4,449,/7,179) (622./668) (1,018,/1,241) (2,809,/5,270) W ERREE (BEHE)

X 1-4. B HIIVT VAT DEOE KR OHER JEA 5784

https://www.mhlw.go.jp/content/10800000/000938782.pdf

1.2 RWD O

k. REODT —H 2> 7 2% AN T DM O TUTIE, FEFFIE - R
—MFFEDR D, BUE Tl BFEDO R AL L CHIEE e T 2 Ko7 54k
RSB A E TR TV, &5, 2010 4E0H% ¥121%. deep learning 21X L8
ELT N TABEEAITIC L DBk 2 7o HT B X U 0, ZOfifT T —#E LT, K
HEZWEG, LR — R RSN HIhDZ Lo T, ITFETIE, 7/

DIRMTEAR B E S, 27 AT NERF NS ZD Z Al AT NS X eo 728 T,
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ZDF ) LRITAERLEZIET — X2 E L THATLE Y 72 3 342175 Precision
Medicine OREFIBIONNEE DA TWD, RKIATIL, BERZ REL AN D1
DDLU TEESNTWANA R, AFBIOALKRICBITA) T VT — VR T —ZF

EHBLOERENCRITDT ) MENT 7 0P =7 MIOWTEED D,

1.2.1 RWD 08Uk (1) FERSF
FEER T, PRRIEFREACBIT D8 K EEER AR ICIVIROIDITESE

I TWB, [1-18]

FEER LT - HER RO ER
[ 2454k 22 (Implementation Science) | &%, AFZEMBELNZH R E T A
%o, PRIEZE IR BPIC I T DBUR | ARG E | BRRIEENCIRD Ao Z ez 5
EEE T R CHHEE RS, RF TV AT—E R —F O HIZ
EEND, RERFICESEXITONDOM L, FIKEZ LI K & FEEEHF
3¢ (Dissemination and Implementation [ D&IJHFZE) | W5, A [E [E 745 A28 P
(National Institute of Health: NIH) TiX., D&l 9% % & K& A)f 42 ( Dissemination
Research) & Z2ZEMFZE (Implementation Research) (24317 TEEHFRL T\ 5, & M HFFE
EIXHE SO NE M &R E DN AT B 2R ORI S @ 1 HUF5E, Fnaké.
BE18-4-% EBI (Evidence Based Intervention: bt 7 o A2 E-3<I 1 N) 2 LEk . #HEFF
TLEED FIELRBRFETDI20IATONS ) EERL , FRLEEMFIEILTEB]I Z R
A2 =T A DG U A T 72D OERIE 2 W DR, BB T VR L0
REEDON EEHNETDHIEERLTND, SWRZ DT, W &HFZEIE BBI
ISR IR DA T D7t AR F D BERITHSWT ORI Th DD
IZRFL ., FEEERFSEIX EBl Z BO By T 4o 71270 T LU TRAAT 725D D
7B ARLEDHEKNIOWTOMETHDHES 2D,
FEMNREBZ DD T, FTEELZWNAZRET IV ERDHD, 22
TOIANEIL, DAKRZOXREL CORMEF -7 0 s T L721T TIid7e< | BRKRE
G OB RNSE T 2 O HAT % AT O RIS X BRI R BUR e E 1S
END, FEEOMEIIHELOOLNAZTSSEFZEORNGLELTLENENE
A TIEHDLN, FTIXRELINI ADRBRENSEEDOE DB H DD %
Wrd 2L BN H D, AL~V OWEFET 7 81 MMZHOWTTRhEE (Efficacy) | 3RS
NATET Tid7e<, [2h 5% (Effectiveness) | F TRSNTNAZ L2 filERd L CHIH TE




HEMFIE 1T O B IZ D, 7277 L Effectiveness % i X A4 9L & 4L 28 % [A] BF
WATONAT VY REAT LRI ND T T A b8 D, BIRNRLILZH T EBI
FEAIE DB SCNANT 2D HERIZIE . BBl O F L AL ~ULTE T Tl AT
ZEDAU RN FEN AR A B T M ENRH D,

EBI 2MFEINDHE, BARMZ2F23E D Tk (= FEAEHRAK 12 1R) 275 2 TVl
THHN, 22T, FEEIZIMAAEER LR > TNDONEH LML TELZE
D3MESLD, Cochrane Review (23T, REE RIS OB AT HEMZ T A
CHE L CT T T4 A WET DA BEME N B W EN RSN TEY, FEO R
DN RZ B D DI DB AT VT 10D, BARE 72 ML E B R O R 7 12
ONTHL, EE LA A 2— TVA VAN T T —RARST | T F—TI A
TN—7 BRIZE A —_ A I TN IN—TE T T A ERE LN ST
FHRRE FIENEOND, FTENeFIEEEN R FIEEHA S DETZIRE
FEMEASNDZEL S,

FAERIKE D ESND L SO E DN RBREZATOWI ST A D, SR FRAEZEAT
MFFEIIREL 4 DDOT == D, /IR A vy MIFSE 2 G L S 2 kG
Fhi Al FEMEAMREFEST 57 =— X 1, EBl OEAZAHHL TWHEELLTVELLE
TOWBKAERRZIT) 7 =— X 2, SLIC KIS TSRS To i
AEEATH 72— X 3, FEZLOTREAAELL TE=XI 75TV, BEEORr—
LT RN DIRT AT =— X 4 LD ST- N DMRB STV,

PEFEE S E 2 Vol34.No2,2021 T PESE PRI IS 1T 5 F2 4R 2 K0 5

1.2.3  RWD OHUR (2) AL

RERLUAN OIS EEHESNTOALDOD 1 SE L TRABREN DD, T34 11X
BUE, DRE DR ZVER 72> TS, 2O | EFRARA R IR DHIL TV
%o 2006 4F 6 HIZBURIZ. D E DD At RO FA S $14 8 O T 1ERE T3 Aot SR A
AV RN ST, E O REES 16 T, [DBABEIT OV T, DAMRE
FH BRI E DR EHINTZE L AR RS DR A3 A IR O R A BT R D]
FECHY | BENDY ARG EE | HIEH A B Gk FE D B 72 D HEHME & B G FE D ) B3I
ONZAENAE RO IRFEZE T DT D DFFENZ OV T, RIERRSLE  MET &7V BT

O EAZFTDLIL I NEDOI, 2013 FITIX DA BGRLEOHEME 2B 5154



(DA BGRAERER) (TR 25 AEIEAYER 111 ) I23ARSZL, 2016 4F 1 A Xh, &2FE O
ERBERIL A ) 2SI NDT — 2 BB E N IR IR T D Z e &R B L
STz, DRE DN ARG, TBENDSA RS TRE A B, THIE A
Fr . TIRER DA B SR R DHI1-19~1-23], 723, TR TONABEF I, THE)IC
B DUWE L IE RO R 27> X, HAEFRICEIE L - NE DL
B s ARSI TN D,

(1) ARFBD DS A8k — BE N DS A B Gk & A [E 3 AU B ok

BE PN 2N A B BRI . RS B3 B BE D T e B RE A 4R LA 9~ 272012 . DA
FOT —BEBEFT DD THD, 7 —21T, BEDBABEROIERERD, BT D
T 2%, ENLR ARG 2 — DRI T D BE NS AR BRI AR DA HE T X bk
MUTHERL T ZEEL TWDD, S EFRIEBIC IV T BiRIH B 2B 14528257
HELR o> TUNVD,

BENABEIT. ORETIRAIEZISNTET X TOANDT —%% | EH (E7
PAAFTE 2 —)T 1 DICELD TES T - E BT LW THD, T3
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Total patients

1,013

Nov 17, 2021 Timothy Wolfe

Index: Date of Metastasis Primary Diagnosis Performance Status Antineoplastics Health System
Demographics Metastatic: Yes Completeness

Applied Filters Patient Funnel Baseline Characteristics Biomarkers Treatment Journey

[E) Update cohort criteria [ sl
Base Cohort 21,766 (100%)

[ %
Metastatic 10,132 (46.5%)

(]

8,493 (39%

Year of Metastasis: 2015 - 2021 /493 (39%)

[

Somatic Results
CD274, Protein Expression, PD-L1
Expression High, PD-L1 Expression

1-9 Syapse fAER] 78— NE 25 ) 1 1)



@ Aurora Support User

Clinical OQutcomes  «rn

@ Any outcomes shown in this tool are not v
homogeneous cohort (e.g. Cancer Type,

idated and are only intended for informational use. To generate a meaningful Kaplan-Meier curve, please define a
ology, Stage, and/or Therapy).

Patients Median Survival 1 Year Survival 5 Year Survival

SPMC pembro combo cohort - Respiratory: Lung and bronchus 82 15.10 57% 0%
78 15.17 55% 20%
100 s
B8O

]
=
Z 60
2 =k,
E g =
E a0 T
@
a
20
o
0 3 6 H 12 15 18 21 24 27 30 a3 36
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N at Risk
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. 77 50 39 29 25 19 15 8 7 2 2
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Biomarker Trends

ShowHide:
Use Dropdown Seiow

Germline Targets l Somatic Targets .L,‘:JR Genes

Testing Rate by Gene

Patients broken out by tested (sea legend for genoemic source) and not tested for cach gene over total patients with
testing autside of pragnasis testing within the Breast Cancer Cohart

Proportion of Mutation State by Gene

Patients with germline testing broken out by pathopenicity for cach gene over total patients with t
prognosis testing within the Broast Cancer Cohort

] |
[ Aol
Germline Testing
m-nm | 1: 100.00% 2t
1122
1122
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Breast Cancer Patients - Manually Abstracted

QﬂLM.- Health System patients only
@ck to select the patient list from your health syste@

Demographics

Vital Status filter

Applied Filters

‘Save Cohort Criteria

Primary Diagnasis (

Metastasis

Labs

Health System Therapy

Patient Funnel Biomarkers

Duplicate
Breast Canoer Patients - Manually

Abstracted
Treated patients only

Drugiciass include
Anytime: Paibociclib, Cytarabine
-AND-

Znd line: Aror

Druglclas

st line: Drug

Treatment Journey

70,083

Select criteria to create your
cohort from any filter below.

View by \
Patient List @earch, sort, or remove any oolumn.) Vital Status ;  Ex
7
Patient MRN Do Encounter Facility Vital Status Date Therapy Received
v May 18, 1971 BGMC Alive
c t May 03,1971 BGMC Deceased
Apr 26,187 BGMC Alrve May 12, 21
Apr 17,1971 BGMC Dec une 28, 2020
T 176655 Mar 29,1971 BGMC Deceased July 03, 2020
ts nemzz Feb 28,1971 BGMC Deceased May 12,2020

omatic Resuits Molecular Test

Click to view or
hide Patient List.

Ciinical Outcomes

Export to .csv or
save as a PDF.
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The 100,000 Genomes Project impact

The 100,000 genomes project is a ground—breaking programme designed with the
goal of harnessing WGS technology to uncover new diagnoses and improved
treatments for patients with rare inherited diseases and cancer, an ambition
completed within five years, at the level of sequencing, but whose scope is ongoing.
Patients

Over 85,000 participants benefited from the 100,000 Genomes Project receiving
genomic sequencing which could lead to diagnostic results, change of treatment
course or genetic counselling - often the genetic diagnosis participants received,
ended many years of “diagnostic odyssey.”

World-leading

Over £100m of UK investment, created over c¢.500 science and tech jobs and
hundreds of scientific papers cementing our world leadership position and providing
a catalyst for the entire genomics industry(now worth £5bnl).

Research platform

A dedicated research platform where clinicians and researchers work together to
interpret and analyse the data from the 100,000 Genomes Project to provide better
patient outcomes and clinical understanding.

Return on investment

During the last decade the cost of sequencing has dropped significantly which
propelled the scale up of a world—leading clinical genome sequencing service for
patients. Ending long diagnostic odysseys through genetic diagnosis, it is estimated
to have significant economic benefits as set out in a ground—breaking paper in the
NEJMZ2. Prior to diagnosis, patients in the study, which involved 4,600 participants,
had a median of 68 hospital visits, with a combined total cost of £87m. Following
the project 25% of the 533 genetic diagnoses made had immediate clinical impact
which reduced these costs significantly.
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Research insights
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for WIGS [Iif they are eligible
through Mational Genomic
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in cancer patients)
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Where does our funding come from? How do we spend it?

Z £136.2m Z £136.2m

RED tax credits £2.4m
Commaercial income £3.8m

Funding for new initiaties:
Pewimrms, Carear,
and Diverss Data £18m

MHSE] for GME

£m

DHSEC £77m

GEL Haalthcane Sarvios +
Rasaarch Servica £45.1m
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ABE-1R#E B 4G 0. 69 0. 50
TR BR 1R e 0.56 0.61
IBRE- 0.77 0.65




5.3 fHE
5.3.1 A —& FEhlhF DB F

A B CEMS T EAOL 16 DA —F 22 EFINZIK 5-2 7B 5-4 1R,
(W52 - ARt | Rp AR 2 W o AL o - I ~ — I A S s B B T oS L%, (iR
F-1BBE ) Tld, PR ER R CIE P RIE BR AR I HLS A BRI LA AT
KIGIEHS L OFLARSA B Tl PR IS OB T m B S CEES L,

NEBE-) Tl FIBAANERE A LR A - G~ — D RAEN & TERES NS,

_99 p—



WL — B I A— 5 G Ot e (R L)

P2

i

X 5-2. 529 FL5l -

¢ AR~ ERE NN

FEBEME

£ 5—kESEs—2NG- T
g RBELD

£ E&=—TEZ1(E)
FTETENE

gl )

£ 100 5%E)

T

£ - B8

£ M- YT

£ BHERREN

B =] R
LNV I

£ i ()

£ MY

T HERE

£ e—kig

¢ Mg~ AR

PEIEEE PR

L]

a5

[ ]

o0

LiF]

a1

Lili}

£ -E&—kid [Hd)

£ 13- 13d( 952

B EEN1-13d

8 — - BHE S R - IEETENE
PRI P

£ E—kTEs—LGa0
£ (abew ) EEieed

B (Hoday ) R
LR

£ rRm ()

£ (M) ERY

B —a—2EWETENT

& WS TR

£ Vith ¥y

IR ol

FFIREEPIE | iBPR~

FEEMNHE  {EFREME~ER

L]

as

=]

oz

an

£ Lo(wE)
£ HFIL
£ VMY

£ I Hg Bl 165 (33E)

£ 1

£ BB Lok B Sl 0 (B2
8TRIENS

£ RIMARE

8 == 2 MEETEVE

& M

£ o R (R03E)

£THR S

£ HEE Y

100 —

o B —

£ HiFbemaa Y

£ sl (RE)
LT

£ B i

£ - Bg
€M

E AT

T IENT

£ HE—3Y

£ STaRE

£ it - i S e )
£ A—khE
87—
£ ET YT

£ BRI Y g



N

i R (RS

/]

FARFHE - ARR~Fili

a6

WERLRI « B2 — B FE A — & 534 D
: W~ AR

2

Z

EZS

i

XA

5-3.

a6

§ (RENERTEH

£ o T
£ )

£ T T

g

£ STEBIE 3R
BIEE

LTRSS =0
£ I+ YC

g ——> mHEIENE
£ PR Y

b

£ i EwE

£ HET—¥Y
EA&—khE

8 & F LT =31

ECNPEER (e
SRR B
5

§ = — A MHES T - IEETENE
£ (20w ) Egied

iy L ]

REND

£ Lo(BqE)

£ P TR

£ Vs

£ &—TES—LAL T

SRR

B (Hoday ) R

1 iR~

e

FAH . FiliRE

a0

£ SRR

£ S ()
R R e
£ (MEMEL

£ (abew]) B
8 (woday ) B g
£ W re

£ Bl Al

£ M

£ & —HolBE)

£ BREmEiEE

ETEHF A

£ R Tl
£y - EN
£TRRENE

£ £ & = 340 (803E)
L

£ LTRRE

BT MSEHRE - R
£ SRR

8 RWENE

€ BTN

£ &—lel

£ WT-Ye

£ T =2y

101



N
U

i R CRLARAM R

BRI 2R — R T A — 2 53 AT O

P2

-

5-4

AR - AR~Fill

o1
£ EE

£ s - BHE
RN B R
£ (WX )maH

g [

£ HiTE -4y

£ STREIE © e
g L RS
&SN FeE
£TMY

£ 5—-kid

£ mERE

£ EEEEE )
85 kLT =31
£ET YT

ah

as

[:F ]

F=a k]

oz

: i~ AR

FLARFHE

o6

as

ok

=Rk

oz

al

LiLi]

o

£ STRIEIERS | 90

£ T

£ THW{30E)

g RSN

g —o—rERERETEN - ERETELNE
£ I rC

£ TR

B W

e ETE )

£ VXY

g

Pt Ee

§_ W DR T

£ e—kaEs—L1GC
LETE 312

RS EaEER

FLARFHE iR~

a6

as

=0l

az

al

an

£ B e R s A e —
£ B—ELELS—L£NGIC
LW

£ RN

8 EDLUT
ﬁuﬁmﬂsnﬂmv

£ ATBEEE

ClE IR

£ HIET

T ——rHEETENE
£ (%) am

7 R EE

£ B Sl
Al

£ EEE Y 08
Lo L =

- 102 —

TS | Fili~iER

£ HEE®

€ W%

£ WE R
£ % - BN
o_MERA
€ A (3736)
g MR

£ EEReE

£ HTER0E

£ LD

£ HRTUY
£ B

B e
i

£ HiEE—MY
€MD YT




5.3.3. #A VIEWER O3 A i 22 O

14 OB —NIHRTHHA VIEWER O 14 O %% X 5-5 12R-T, 2
IRFI A TR AL L 7R — b TR BR AR TR 1A G IR FE R IR B EBIEA A G E
TR TR DO RIRB L, FERER B R IAVEE TIEAHREESS CT. LIS R C
[T EF W MG OGN FRRINDRE | RN IR A G IEV D -
720 FILIRA B CIE R ETIC B T RV R HiL o F OFE RN EREND R E

IET 2 — R Lo CTERITFRBPEAL LT,

- 103 —



X 5-5. YEREL7=#t & Viewer D EZE (14 £2)

WPk s R - )72 ~ ABE D s P s R« ABE~ LSRR IEBA AR O % E

2017/11/24
[#0E2 ~ AlR]

e s en,

2017/11/24 2 r
- Af5) N~ 2017/12/26~12/27
[ABE~{E3EREERA]
2017/11/28
(08~ 2017/11/28 2017/5/16~12/15
[#0E2~ AB%) [#DE~ABx)

LI s A AR A e PR S e SN e gt v

- 104 —



5P g N IR BT Aok 6_FLARSM L H)R2 At Stk

T_ELIRAE 12 A S 8 FLIRS B ABE T

INWPNI PSS R YN 12 RIGAEE_ABEFAl

- 106 —



13_RIGAMEE FAfriR b 14_KIGARE ERBE

5.3.4 FHAMmRE H
5.3.4.1 FHBAZT OFEF AR E

FRBEERICH TS 4 BREFEMO AT, FRLTORVBIRERIVLE
B @M o7z (p0.01), £72.3 NDOFEMHE O 7R — v O — B AR #I1X
W=0.75(p<0.01) THY | G-I HE M OE TSR TE D, 2REE, 2T = —

A BRI L ORI O/ A X 5-6.12R 7,

- 106 —



5-6. 4 BXREFTAR O A= 7 OfEH A GE ONT )
B BRENTURO BRI BRI, T RS Uk 5 i

2R R O A

T

L

FIRIE HRBMH SR

fj [ T

FERIE SRBEA SR

BIRT = — R DfF]A
IFEF

) _‘_ _‘_

) l

1 1 T T T

RE~AR  AR~ARMN SREM~ER @R~
&

) I T

ME~AR  AR~SEMN SEME~8R &R~

- 107 —



FoRIE WO

BT

[
HEE

I r——
=

1o T
e E\
} ’l| ’l|

) [

s T ———

5.3.4.2 FIRKIGIHEHE O precision & recall

Precision & recall OFFEFEREZFK 5-3 BLOE 54 (TR T, 22ERTO
precision % 0.74, recall I% 0.66 &72>7=, 2HF T % & precision, recall &%
(2 KIBAEL D b i<, MR 2SN EH I O 2B L TR o T2, Fi2, BT
= — X TIXPI2- ABt). GEBE-]10 precision & recall 2MLd 7 =— X EEr#g LT Ed»
-7,

RGO LIS 5, WGII RIS FLRSMEL T precision, recall &
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HIZ0.69LL ETHDA, FERERNFLCITAFIC recall 73 0.53 SR, AR IRAT, $EA,
B RA RS OV T, EORZIFEFTH precision 1V A3 recall 13KV, F
7=, B EREEIZE OBIEEL, IR T =— X Th precision K0% recall 23V s B L
IR MOFEAT LIl 35, mEgIE KR, FLRIMVEL T precision, recall &%
120.69 LA ETHDDY, FERZRN L TITAFIT recall 23 0.53 AR, BrfAfd, SEA)
MBI ARG FIZ OV T, EORIRFL T precision (L O28 recall [3EVY, £

7o, BB EE EIZEORZERL, 27 =— X T precision L0 recall 23EVEERE

moT,
7 5-3-1 ZERBIZIE 7 = — XD F-H H O R (Precision)

LT — R R 2R N FARSEL KIGSEL
Precision SEAMFLE S Precision  EAMifEEE. Precision  REAfifGE R
Wi — ABE (413R) — — 1.00 18/18 - -
WL — ABE (i) 0.67 14/21 0.75 18/24 1.00 18/18
A — 1R B bh 0.78 7/9 0.61 11/18 0.78 7/9
1595 bR bt — BB 0.42 5/12 0.50 9/18 0.73 11/15
JRBELARE (Jrt) 0.67 8/12 0.60 9/15 0.86 18/21
IRBELARE (442k) 0.89 16/18 - - - -

% 5-3-2 ZERIBIZE T =— XD FIE H O R (Recall)

LT — R R 2R N FLARSEL KIGSEL
Recall RS Recall ERGTEES Recall ERGTEES
Wi — ABE (413R) - - 0.75 18/24 - -
Wi — ABE GFg) 0.50 14/28 1.00 18/18 1.00 18/18
APt — 1R B 4R 0.39 7/18 0.58 11/19 0.54 7/13
1597 B b — 3B P 0.50 5/10 0.69 9/13 0.61 11/18
JRBELLRE (JFA) 0.53 8/15 0.45 9/20 0.86 18/21
IRBELARE (442k) 0.70 16/23 - - - -
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3% 5-4-1. EEFEER]D precision
EBRH®EE AR BEIENE FE ] 14 A

precision B e
e gs N AL 0.67 0.43 1. 00 0.83 0.67
ARG EL 0. 77 0.50 1. 00 0.67 1. 00
KGR 0. 86 0.71 1. 00 1. 00 1. 00
#iz- APbi 0.93 0.67 1. 00 EReL 0.87
ABe—16 5 BA 46 0. 87 0. 40 1. 00 KRR L FRIR L
1B B AA 1R B 0.25 0.25 1. 00 0.78 1. 00
B[ 0.78 0.63 1. 00 1. 00 For7r L
3 5-4-2. WBFEFER]D recall

A SR V==
recall il WRATE  RERE ROER FERRERS
R 2 R 0.36 0.82 0.75 0.56 0.36
FLARS B 0.79 0.72 0.67 0.33 0.56
KIENEL 0.86 0.88 0.63 0.60 0.75
IECSYN 0.71 0.78 1.00 0.00 0.81
PNy S 0.65 0.86 0.50 0.00 0.00
TR BR B — 1R BE 0.33 0.60 0.55 0.88 0.75
JE - 0.62 0.83 0.71 0.43 0.00

5.4 &%
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ST, BIZIXABRICEE T 24 — #1285 B 958, FERE N TIEn A ANTEST
RIGHMETIIIRTO NG, AR O FAlF E i LA ~ER—2 7 VR, IR
B CIHBEBRE, v~ T 74 REOBHEE N BN LN DD, ZIDITE 2
NEHI L P EE FDITTRIE DM T D 28 | KIBAN R CIX T i & F ks o

TR DIZDIIR—=Z T N D — it 2 L TATOEN THLHZ L BT
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DDA =L WERSINTND, ZDH%RD T ABE~TRFBALE | £ T ATO KT
T DRARRA N FERE S TIY, HaWR B ~ 1Bt | TR E A 2k
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— A= FERBEEDOSS, [RBE# | CTlE, WptiaHR e 2 — O T RnR 22w F
TEMIZT R 7SN TOD, ZHUT SRR ORI THIfTR b RiEE B 2709
ENE B OIEAEIR L L CTHESRES TR0 YBi 2D BELZOHTARTANTD
SESTARIEN SN TWAIEE R THED THHEEZ X BID, NAZRIZE W TIX
TRIR T #H 2RO DT, AL, RO AT, I TELL T TNM 20550 Stage
SRAEMIIMETHY, EBEODEBLIS CIIFEn, B EH, FEORILELBFRLT
WD, BRIR COBRZ T 72012, KRG O @O B RS RO R 9572 9120
TR OWAT L HIRIES O BEHREH LT TRpTT 20 E NS5 LW+ 5, Rk
(L BRFFETIEFIER LB AT FHTALPIRIEE AV A= LU TE DR E2T
YL ETE R USRNT AT o7, ITEO DA DOIGREITED H—IIE DRI Tlde<,

MO RIEZ AT 258U ETDIILND, v VA= ZDH D% A
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DIFLFERCE RGO BEPBIESHFBRREDOOIDLEDALEIZ WD EHE TS
FIELRANLELEE 2 H[6-31~5-33],

AT TIE, BBRENBREOBIR T 2— A LICB R LW THAITL TV %
N FR T DR AR HIL TOD, BEHTIE. ZOfRRICERS a7
DUEEFIH LT, 20T Db A —Z FRIORLEIZ DWW TUEA B  BE e
E 25, HARIICIE, EERICRITSNGA—F RN, RO CT R& Thiut
(B TH)CT M, B2 CT A, & CT MAFIZhbrhT\D, AEIXZO=
VTV NEDEEMREEG EL WD FIAENS BT 55 Tl E RIS
CT ADHE 7T, CT MAEDER T —FBLOFT AL AR — MR RINLHZE
DB THLHEERD, ZOZEERBLTHIOI, A —F BN DT T T7AXIZD0
TR LELEE 2 D, BARIIIZIE, CT MADOHEBRAENFIET 54— Thil
(ZFT_NTOLEEDIZLICT FAr) &V AL T 2175 | M5l o B it 520 < —
EOVRIR L2 D U BRIBIR IR O B 215 W BR 46 B LU CHIE T2 LFHRIED
FINTHELIR D F R ERIE WP — VR DBDO Ty — N ELeO - RiiE R T 5
BEDOTREITHIZE TR RRET HREZAL T Y NRIVHEILNIRHEHZ 25,

CT X MRI 72& OFHFREBRIC OV TIE, 2T E HEfgE B 27 A (Picture
Archiving and Communication System: PACS) - CAEYERI# DICOM (Digital Imaging
and Communications in Medicine) IZfEVWVRE S TS, EHTHEIGIE, 1A EEL
DYV —ATHERSNTNDD, A VIEWER EICERT 57010134 —F Eli

IZH AR EDEEL T TIEARLS Y — XDREX(TONENDH D, V) —XDIRE
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IT3E A D IR DO FEE T Tl e <G8 T D _REIRBOERNAL O IO ITHE
BIZLDOHEZLEZE T HLENHY, A EIE LT FEIERUSNOEREKETD
TNAVZLERER T HZETIVERUGICEIRT 22 LMW TED,

ARIFHTCTIE, BT = —XZBNWTC, ZOT = — A THRALZRIEHRDOS ]
DIRBETHEIHI THD, HFRWT 2 — A TOL —F EifE Rz L TND
7=, E(FDT7 ==L & FDT 2 — XOBEE RE MBS DRI HS
FRBIAIT, BRESNR W, FTo, BUEIZRFE DA XU (W12, ABE. Fiit, iBFE) 2L
DA TR T == A EHR L TS, S DOIEHEIT, 1S ARt FIHRHEIZIDIG
AT BRI TN LA BRI IR L AL PR IEL B BRIR R S D SO T
DIRRE DB D TEBSNDORFEBFIET D72 | BT =— ADERIZON

TR BIZEAIBE T/ OE B RN TELE 2 4,

5.4.2 T —MiERIZHONT

EHRTO L, BRI BOERIHTD 4 BRIl R RL TORNE
W T DRHMm I A EICEL, BARLTWDIEE N TARAOSm CERMOfFED
FEFIT DIV CED, R—ETIEICL > T, K CERIDHER T 52515 @
HRRTDHIENTEDLEBZOND, BIRIGFHR T, [1BFE-] @ precision 23@&<, FF
(IR B EBAED T 5 —AA3 %\ CT Eif§ T precision, recall 23272, Zil
IX. PACS 7 1EBMOSHTIZEST, MAEBG ORI A BEOMAEDEEHL

o2 TR ELBIEOBE BRI DS — B R E CE e & 2D, Fo, MR
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NE RIGARCTIIAEREES CT, FURAETIEI MG & NM 728 | K20 FH CRARD
THVT A DM {§ %R L, precision, recall M E -7, R TFIETHEY LETX VT
A DA A DR ER BRI RETHIENTEIZ, 12720, AT TR ZRNFO
CR IZOWTIE, B IRBEE DMED 1272 FRT G E LT, FerB s BEVE O REATG
2T X E -T2, CR OB PR AELICKWRERAHLEE 25, ns5F —4
DUENE LA B OB THD, Fiz, CR ZX R EL T recall # IR LIZEZA,
R ZRNEFD recall 23 0.53 726 0.70 (210 L7, B AHEEILIEOBRE T =
— R T recall (ZH precision 2MEV Y, A E1%, FoRMA B L5 e T DM e H2

FoRLIz, L, i EZOREBBRIIZRENLD, HEOEH G RAERE ESHS

\\Eﬂ;

NN B 2 HILD, FFEBGRARE F. LH EREREL, FZRET
precision LR\ 23 recall [TARWE R E/ R ST, A —F Ehi o Tl ELOZHR 7
= A TRAELTEDIFRBHRULNR R TER, precision 3@V DIX, B OB
= A TRAELUERITEYICE R TETCN 2D THD, 3L T recall MRV OIE
FERX 1 DAIOBZET = — X THRAELIEROER T L5 603HL7-0LE 26

50

5.4.3 AWFFEDORS:
AKWFZETlX, B IV T FEOGRERICOW T A —F E i 1F I B 4 255 50
HEEEZHELTWD, LNLERS EFILVTICERE - BoRnShvTndar s

E ZOENITH EM LT D2 E, SO IR ED AT LE L F
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FERLER . IRPERE VSN BHDN, ZDIIR G o7, BB OREZ R TS

[CEANIMZ R ORBIIRREC BRI H LR — R THDI2D B INT
ICOWVWTHIRER 7 ZINEL, EDOT 22— T, EDaT UV EBRLTWADER
Wrd B8k, JOKE OO Ty FoRREE A BT 2N TE5, £
7o BB FIEOFHMAITO /28 | RBFE T, BEEDOBZHR T = — X TEMS NI
WMOHEFRTDHEREL TS, A VIEWER (2138 L2 TOLS | IARAED
T RA R TDEED DD, BT AR LML ST D3RR %) G2 00 3 B1) 732 1R (15 5 PR oD 1
TEEZ DRI A TE CIEELRFTTE R, FEEGRAE RS EIC OV THIE
BRI EDZIRT = — XA TRAELIZDRIERORTRNBE B ORE THD,

BEOBERICED RN OWTIL, B RRAD Z8 AL TW05, DA RIRITE
IEL TS Y B TIE, R4 BLAMT, 28 A D HEFT FE SRk S 5 B IR 24T O BRI R
M LHEBIZOWTORA BB ETHLEE XD,

FORB ORI, ZWENT ST, AFROT R —HT ZENDSEH]
DEBREGMET D20, 4%, TOFMNZS T, ZEK OV —r70—od#%
~ORNRAEWD T EThD, o, AFFRTIL, K2 B 72T &2 8LRICEHEL T
BY, KA RONE (B O R RFOLERL AT T NE) IZOUWTEFHT O x5 44 &
U7z, BRRBLS CRIA 210, SRR E R R W, TR W ZEL REIREREE X

D72 (XFHAT 7 1% & 8O TRESZAT O E D DD,
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