1st step :

AR T T /) —< &R AEIED (R - E&R)

INTA—F . «

0

: R=2F A2 Y RS (a, ~ N(=6.7,0.27%))

o YR OHEERT ST A—F (o ~ N(-0.3,0.04%))
0, BBV R ERT AT A5 (k=1,2,3,4)
(o, ~ N(0.03,0.003%))
Dys Pys Dy DFELIETT /) —<B, FEMICHEET DHE
B . HATRERG - BRITRERG - TITRRG : SIRKEERG : EG

pl’

= 0.08 : 0.23 : 0.24 : 0.

12 : 0.24 : 0.09

Y (t) : Rt ICBIT ST T ) —~RE RS

k=1

4
Y.(t) = exp|q,, + oy sex, + Zé(Ak <age,(t) < Akﬂ){agei (t)a,, +

I L
. BRBIEEE (8(true) =1, O(false) =0)

6()

SEex.
i

A

k

b = e,

(k=1,234): A =20, 4 =50, 4 =60, A =70

TT) =0 < O (t)BFHLTDIRT Y oM
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4

a,, mm( A q0

ge,(t)) -

ay A,

k
n Hl sex, (A 4
Z (age,(u) > A) exp ZA Ghyy s = Oty
k=1 @y §=2
BELTETT ) —~%, ZHSMIZEY 6 DOEWMALIZEIVIRD .
n 6 ,
f(?/]a"',yﬁ§p1a"'>p6,n):T_ Hp,
=
[v!
i=1
(ﬁ$%$@
< 7 1 BE%
[RAx27 V7] 7 nBiE® Y
—
temp <- 0
for (k in 1:4)
{ if (age<=A[k]) {delta <- 0}; if (age>A[k]){delta <- 1}
t2 <- (exp(a2[k]*min(A[k+1],age)) - exp(a2[k]l*A[k])) / a2[k]
t3 <- 0
if (k>=2){ for (j in 2:k) { t3 <= t3 + A[j]l*(a2[j-1]1-a2[j]) } }
temp <- temp + delta * t2 * exp(t3)
}
Phi <- exp (a0 + al*sex) * temp
n <- rpois (lambda=Phi, n=1)
[#5R]
EJE:3 5 t7ERE | gl | Tkl | SKER E % 7T/
Al F (Y| F (¥ F [FH| F |[FH| £ |FH] & |8 | &RE
45 459 0.0845| 10.38| 0.0477| 10.43| 0.2567 6.09] 0.1239] 10.76| 0.2587 5.4210.1000 2432
% 55 9.39] 0.3022| 17.03| 0.8552| 18.00 | 0.9082| 11.80 | 0.4445| 17.55]| 0.9024| 10.33| 0.3325 3404
ﬁ 65| 13.64] 0.8307] 22.71) 2.4129] 23.47) 2.5039] 17.29] 1.2499] 23.20 | 2.5174] 14.20 | 0.9329 4126
75| 17.55| 1.3085| 27.85| 3.7105| 28.12| 3.8776| 20.93| 1.9225| 27.91| 3.8718| 18.63| 1.4589 4642
45 2.96| 0.0455 7.18| 0.138| 6.90| 0.1324 4.27] 0.0684| 7.00 |0.1390 3.45| 0.0534 1794
| 55 6.17]0.1690 11.74] 0.4619] 12.45| 0.5074 7.97) 0.2552] 12.24]0.4950 7.0110.1950 2530
Tftn. 65 9.37| 0.3776| 16.68] 1.0919| 17.01| 1.1195| 12.03| 0.5685| 17.86| 1.1448| 10.33|0.4340 3253
75| 12.30 [0.6870 | 20.13] 1.9591| 21.21| 2.0566| 15.30 | 1.0158| 20.51| 2.0627| 13.29| 0.7695 3741
& B Fi7#hE | HT&EE | TaEE | SKER B 7T/
Al | H (B F (| £ |FH| F |FH| 7 (8| £ | FH| &RE
% 65 2.21| 0.0225 6.8] 0.0709 6.06] 0.069 3.44] 0.0348| 6.86 | 0.0348| 2.44 | 0.072 2552

() X775 ) —~E2RETIAD%E
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CISNET KA AETIL (CRC-SPIN)

/J — k7 CISNET Japan
{ERL B : 2014/03/06 10:24 BEHAE: 2014/03/06 14:28

REGWRAICETE3TIL—TEZDETIL

e MISCAN-Colon model: Sloan-Kettering Institute for Cancer Research
e SimCRC model: University of Minnesota (formerly: Harvard School of
Public Health)
e GRC-SPIN model: Group Health Research Institute (formerly: Group
Health Center for Health Studies)
o Carolyn Rutter, PhD

2k
TOTSLDIL—TORAMIZENT (TATD) ULTOEEZTERT S
¢ Adenoma Risk

e Transition to Preclinical GRC
¢ Transition to Clinical CRC

%%ﬂ)ﬁﬁﬁﬁ%éazo%m
LEDERSHDOREDN, < HIRTEFERY N(FEYH, B2EFRE)
REZIEETHDOT, sart( ) EFE,

@
—

Adenoma Risk Component

TT/—ROBEETTREL, BLROT7T/ —INEELEZEHZVIaL—FTR
e LB EROBAERE S LoERBDEL)

Non-homogeneous Poisson process

o TIERMM] BELRESNDIZENZUVA TFE—81 TH-H—1 OALNES
o BLBMERDAE
e R. Paspathy I2& AU —ARoa
hg;gpi//fi lebox. vt. edu/users/pasupath/papers/nonhompoisson_streams.
p
o A. Charpantier : R ®a—F
http://freakonometrics. hypotheses. org/724
o 7T/ —XDHFRBELEH Phi_i(t) OXAEZ LA TLEDT
Paspathy )] Algorlthm b AfEZ 3.
o 5?:#5 S F 25 00T DE AR - HEEE
—BRELH U 24 = X=F {-1}1 U) ‘
" %%éﬁ@é‘%ﬁ R D% uniroot 2F>TKRHEN D (FER
X)=Uu E3

i) U578, BABTERLE-REEROBRDIHBDI I I

RER
—HL

" HE

) Ph|
k51

ks
SFaR

Transition to Preclkinical CRC
Janoscheck MR EEZ D FIFH
o 10mm (272 Z B t_{10mm} @ Type2 DIBED




o REWHMEH F(t) AS5AZbohTNT, #HEAK F -1} £+ kO dD
T, WML T E AR,
o )’:}‘ZE/\"'&)(—W& ¥lambda_{i]

}@W8£Q7gg TIZEDTES EBR

Preclinical CRC IZEB T AR

o Ty a THAELJ (initiated) 77/ —<H YA X s ITHET HFETICHIER
BRI %?@?’éﬁ%i ¥xi (s, a)=¥Phi (...) '
Rt 1 BREL-LEQTAR S FER ~
o¥@ma S WEBMEMSMICHS, 7445 ¥log(¥gamma_1 S) ME
—¥gamma 2(a-50), IBH{EE Ygamma 3 DEBDFIZHES.
o FHh a l& Adenoma Risk Component T % S-H0D.
AX S ICEHETDHIETORM t (F) : FEEHANLHH
OEMEED a ICMZ5E, EBEERESS.
=

ﬁ@ﬁﬁ TIZBBLEADRIEDT ST -+ - b&2E80HG07 TheEL AR
?

iu

0‘1
R

.7

@

-

Transition to Clinical GRC

Sojourn Time (ST)
[ZELE &= SR

tau & ¥nu OBFZEAELE > TS (JASA /XA IELLY)
# rlnorm TIZ, ﬁ?%?& ®BOFEY ¥xi (5% meanlog),
Li=®H&

nu (31 sdlog) %I
w ¥mu, ¥tau & —#RE B THERR , ¥xi, ¥nu OEIZERT D

@
@

&
¥
(B

Carolyn M. Rutter, Onchee Yu and Diana L. Miglioretti (2007).
A hierarchical non-homogenous Poisson model for meta-analysis of adenoma

counts.
Statist. Med. 2007; 26:98-109

Carolyn M. Rutter, Diana L. Miglioretti & James E. Savarino (2009)
Bayesian Calibration of Microsimulation Models. ,

Journal of the American Statistical Association, 104:488, 1338-1350.
DOI: 10.1198/jasa. 2009. ap07466

Carolyn M. Rutter and James E. Savarino (2010).

An Evidence-Based Microsimulation Model for Colorectal Cancer: Validation and
Application.

Cancer Epidemiol Blomarkers Prev 19(8), 1992-2002.
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Rk 26 €EEEES 2 [E] CISNET JAPAN WG T L4 HH

B BF:20144E5H27H 9:00~12: 00
% T IR FRERE TP HEREEIEFRR A EEE (623 5)
g [BEE] R, S, I, #E (ERF - 80Fe)
[#%7:%] B
[(F7 P ——] HRIL, 5

1. REEOHFREFE
e ELTERENER
(N ABRBTSESEZE ) (INREE)
SRTEMEROFHREELTTHOTNL
B —7 4 7 ORIERFT - BRESFEEDITRET S
© FLDEFROD ROI—T 4 7 TCEEREEHT)

2. KEBRANTHOWT (N - IWAR)
e EHRI
+ SIM-CRC £5 /v
BYRAT 4y JEYFBR—RAZR5>TWT, VAT T 77 Z—DRENTE S
- CRC-SPIN &5 /v
BEMEI L THDET L (B35 IEEERD
ST MIONWTHERT —F 2R NT v 1T5
® MEIHEIR
RIRZEDOHANZLY 7 —RHRY T IR EEDLIITRFT L TODED0O0EHES
o (HEE)
Flo. INHOT—FFAN EOREFEED?

3. BFE AC DN
Natural history DAL (HE)
T 4 VARRER LTea D7 a—if R Y % Natural history O HIZ ATiATe
FRKBBADOR Y A7 LE U THT D5
FRIBIZ DWW TR DR Z U BIRIEN DT, EERRIZ OV TEE D D

4. F i
FOMDOELLONANTEHT AL I 2 b— a L IZBETA T E H- > THD

5. WEFTHEDHE

HEF: 2014474 158 (k) 13:00~16: 00
SBFT  RIRFFSERR AR B v & —
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2014/5/27(k) 9:30-11:30
IEHE(CISNET JAPAN) % 2 [MIBF£5% @ i) 1L k5
KIFFSERR AR v Z— « D Y

CRC-SPIN model by Group Health Cooperative
Clinical to dead/alive DN THELET—RIZTDNT

1. Adenoma Stage and Survival

ROTHE

+ Detectable 72+ X—Screening D% (Endoscopy 72E 9 75) XV EDLD

S EORZEZ VT 4 CiHliT 200, EleHA K74 128 -3< detectable 2291 X%
HADRRIZELETE XL TEL,

ROoMo=-BrRTOY A XH 5 Stage B3

- Simulation T#57= Clinical detection F( cancer size (23 % Stage /0Afi 255

- R EASNDLIETD SEER 7—# (1975-79 4F) H b, 2{KD detection FFD size

D53 & FEIE

+ SEER 7 — # % fifi - 7= Multinomial Logistic Model (Z X Y | given size DZfiz3ES<

Stage /i 2135

— HATO FOBT DAL 1992 FF72 DT, 1985-89 FEHIZV DT —F &S ?
(KIRDF—# 72 53 I AFARE I G & O T Stage 23dh D & Z AZHEELFIH ?)
HARDHIE A AR GRT — & D6, Stage DARIXH DM, A XFE TlIew, KIGH A

REDOHWE RN ST ATRED,

2. Survival after CRC detection (Assumption Overview & V)
Survival, pure assumption
- ZWrkF Stage I3V A AL LTET M LEND
- A1 (X Stage, ¥ (Colon or Rectum). s, TERI., BZWIEIZ D RKLF
—>NABEE W AFA (Clinical stage DA I KIGREIFTES 72 L)
Survival, data-based assumption
P W Stage W O ATFERIT uncalibrated, SEER O #:(Z X % data-analytic model
IZH5<
'$%) {OEFLTO Stage distribution, Survival ®/S— Rz T
MISCAN-COLON (Sloan-Kettering)
MR, W ERy, B0 GERIEAL) . 2ZWriF Stage Z & DAEFFR
SimCRC (University of Minnesota)
- W, FEOEAL, ZWTRF Stage, IS Ui ((BFEE) LA TEDT—X
% SEER-Medicare U > 7 — U7 —2 LU L, BRI CEREL £ T L

_____________________________________________________________
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2014/5/27(:%) 9:30-11:30
INEHE(CISNET JAPAN) %5 2 [RIEES 3 @ 1L K&
KIRFF SRR N E v & — - FED Y

3. Calibration I AE 2 fE (Results Overview) &Y

- Colonoscopy TH 205 Tz KIGIRIER L OKIGE DB RE, fEHEAIFEMEAL (40-80 7%
DIEEJY R 7)

- EIER K ANZ X T D Colonoscopy #2227 —# L D AN TDHEK Adenoma 1 X

- JIER R A IZKTF D CT Colonoscopy 27 —# £ 0, AT & D Adenoma D¥ A X%
OMEE

* 40-49 =% D Preclinical cancer D3

* 50 #&LL_E @ Preclinical cancer D %%

+ Adenoma A XIZHKT 2 REE~DHBE O FHR

(BRI L)
IOV DOT—FZDOARERH D0 E 5D .. Polyp Study 72 & ?

- SEER1975-7T9 L V. BADREE (M, Fip, WAL

4. Model Qutput
- Adenoma distribution (f8A Z & DY) Adenoma #8 L OVHERR)
+ Rate of preclinical cancer
- Rate of clinical cancer (GEREERNL, TR, Ffn)
< FECER (GEMEEBAL, MERI. FFEs)

AlAE) 2012 £ 9 AYERK (B FEH) D MISCAN-COLON [ZH T HFEBHE/INT A —4
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INTA—BDHEE (Parameter Overview)

Demography Parameters

MISCAN-COLON (Sloan—Kettering Ins.)

1]Number of birth cohorts HAEIR—RK z
2{proportion of the population in each birth cohort EHEIR—FOAOEE A
3/for each birth cohort parameters of its birth table FHEIR—F S A2 DT Dbirth table (A O D5 %) A
4{for each birth cohort the parameters of its life table B HAEIR—F\TA2D -8 Dlife table (i) A
Natural History Parameters
1{adenoma—carcinoma sequence states IRE-EZOIEFAT—k
2|age specific adenoma incidence rate by birth cohort HETR— S LD EMBERFIRERER C
3{parameters for the distribution of the individual risk index BADURIAVTIIAD R DO DINTAE A,
4|distribution of adenomas over the colorectal sites AEOFHMSAC ENIREO ST A
5{probability for an adenoma to be progressive IREAEITHICEHRER C
6!parameters for the transition probability of non—progressive adenomas for each | ZNZ D AT — NIBITAIEETHREOBBEED-OHND/ATAF B
7|parameters for the duration distribution of non—progressive adenomas for each | FNFNDAT—KIHITHIEE jﬁﬂi@@fﬁ&ﬂfﬁo)f-&)(bl\oa)‘a B
8|parameters for the transition probability of progressive lesions for each state INENDAT—HIBTEETEREDEBEED-OD/INTAE C
9iparameters for the duration distribution of progressive lesions for each state FRENLDRAT—HIBE T ETHREDRAMED=HD /525 C
10{correlation between duration in subsequent states ROAT—N=B I ZEEREDMEE 2 B
{1 |parameters for survival after clinical diagnosis by age at diagnosis, year of PHEER. 2HE. REOETERLUNADBEBERCLDEEKEZ A

diagnosis, stage of di and localization of the cancer

MR DEFEICEET 5/3548

Screening Test Parameters

1|parameters for the dissemination of screening BEDERICETE/\SA2(ZEERLD ? BRBER -BEE, ?) C
2|reach, sensitivity, specificity of different screening test BRABRZCEDH N, BRESIUVEERE A
3{dependency of test outcomes on previous test outcomes of the same individual Iﬁl—)\%l:BIT%E%U)@%%%I:*%&?;%%G){K??E B
4{parameters for survival after screen detected diagnosis BRERREQOEFEICEHT H/\544 B
5{surveillance after screen—detected adenomas R %Eﬁﬁ@#’“@ﬁ*ﬁ
Output Parameters
1}adenoma states required in the output 7'7 FIUNZEVWTHEEShBIREXT—F z
2}age groups required in the output DR IYRZBEVWTREESNDEHB T IL—T Z
3{parameters for life years in initial therapy *ﬂm ARICBITAEFEFICET /8542 A
4{parameters for life years with termial care BRI TICEIESIEFEEICET E/3\5244 A?
5{number of persons to be simulated PEal—avdAAR Z
Categories
Al|Parameters that are directly estimated from available data FIAAREL T — 2D\ L EEHETE Al REL/ N\ T A

Parameters for which no data (or only limited data are available)

T—ANENHHNEFHAABRLNTNE/NTAS

Parameters that will be varied to fit reference data (calibrated)

SRT—EI~DHTEDITEYEILTH/N5A%2

B
c
Z

B2 TRHS

MISCAN_Colon_Parameters list mod20140526.xIsx

BATO/FA—44]

ERBEREXERE. MR
Polyp study ?

Polyp study ?
Polyp study ?

Polyp study ?
HENABRER

ETHhOTHEIRHOT—ah o1&
EHENAEE
Polyp study?

A ABFER
EAABREN

2012/9/714ERL (Z VD EHT)



MISCAN-COLON (Sloan—Kettering Ins.)

TN TIDBE
Base case
1 Incidence counts by calendar year (1975-2000), location, stage and age in five 7B 58 50
year age groups o5
Mortality counts by calendar year (1975-2000), location, stage and age in five A
year age groups
3 Population on July 1 of each calender year (1975-2000) by age in five year age =
groups
Adenoma prevalence by calender year (1975-2000), location, size, sex and age ;
in five year age groups BRIBO A RE
CRC prevalence counts by calender year (1975-2000), stage, location and age KB AN A DA T &

in five year age groups

Screening

Number of invitations for screen—tests, of screen—tests, diagnostic tests,

RENDENEAY. ZDEHN. BRIDEYN. BEBEEEH. £8EK

surveillance and opportunistic screen tests for each year E“%E“%iﬁ
7/ Number of positive and negative test results per preclinical state and per year [BIFGERIREE(CHITHIRZ DG E - [EED 2

Total number of life years, life years lost due to cancer, number of specific
deaths and non specific deaths

EFE DAICRYESERE ERBIFETH., £ERTH?

9

Number of screenings that prevented cancer by year of screening

PEMECLEDODNAZLCCENRRIIRZ ZE 7 5

10

Number of screenings that detected cancer early by vear of screening

BREBECEDRARFTHRI-REZZZE 7 H

11

Number of surveillance tests that prevented cancer by year of surveillance

MREDEBFOREBREICIYNAZTIIT AN TERBEHEE

BREOBEORBHEICIUNARRR THLNTERBERE

12/Number of surveillance tests that detected cancer early by year of surveillance =

13 Number of life years gained due to screening by vear of screening BREZERECEORZICEYEON-EHFEE
Quality of life

14| Total number of life vears in surveillance ERERESRRICHITAEFENDEET

15

Total number of life years with initial therapy after screen—detected or clinical
invasive cancer for each state

%ZT-H BlToRZHERR. FILERERNADDIEEIZELY
SonEHE

16

Total number of life years with terminal care before death from other causes

1’d3§EI§Etﬁljd)‘fﬁﬁtﬁﬂ'b"?l:d%('féétﬁﬁ

17

Total number of life years with terminal care before death from colorectal

KA TRIDRKRE T TICHEIT LTS

2012/9/T1ERK (Z L HT)

MISCAN_Colon_Parameters list mod20140526.xIsx
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ZInd - [BER] P, S, e, MER . rp TEL
W3] BRHE, KA
(A7 — =] WAL, Gk, kM OEASIE - Bprmg)

1. Wiz oV T
® HIBMA LS —FEIE
- RAESE (RERS)
- WA (7 R
® e 7 —"7 D4R
- CAMOS-J (Cancer Modeling & Simulation group in Japan)

2. KGR Az HOWT_QIFE - /A
® T7/N/RT A—4 (Sim-CRC)

© BHERAT A—X
A0, R (FREER) . RIBDRA DS (77 /7 —<8 LD pre clinical DK E &, i
i, B0 . BDADRHEROZIKITGHAR (R 7 —, (i, i b DR H)

© BAREANT A =X
fagekaE O 12 2991 . #EHER (no lesion—7 7 / —~ (E—F—E U A7) —pre
clinical (A7 — 1 —1—1l) —clinical)
UATZRANT A—=H
UAZRAER, VATRTFOHG (R - BFRHEEES) . ZEORRE, VA 7KEF

OERMFERAE < FRPIER (BE ~AvFEesIy - TRV YY)

© BRI A—H
ZHR, W ofEEOs (FOBT., SRKEMRE, NHERE), 77/ —~REED
PR A ST DR, WD ORE - FrRE, NREREICEET 5T Y 27

- KIBBABWINT A—H

DR (R, KRB, ALE. BWHE) . (LPRIESRE, BADTEENIPET R, 155K

(BT 5 — Rl

- WIRTGA—F
OV AIHETFHT I INEHERICFIA ?), KIBPAREE - LTk, 77/ —~.
pre-clinical ¥, W2 ORER

® EFN/T A —4 (CRC-CRC)

< TTF =< s URAIHERESR

© 7T )RR OERESR

- Pre-clinical ~E&HER

+ Clinical £ TOFEFH (Sojourn time)
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® SCHERAEIT
MISCAN, SimCRC, CRC-SPIN DN EFNTYIalb—¥ay LEEROBENEZHRE L

TV BFRILDOEN GEE)

- J Natl Cancer Inst. 2010;102(16):1238-52.Cost-effectiveness of computed
tomographic colonography screening for colorectal cancer in the medicare
population.Knudsen AB1, Lansdorp-Vogelaar I, Rutter CM, Savarino JE, van
Ballegooijen M, Kuntz KM, Zauber AG.

« Ann Intern Med. 2008;149(9):659-69.Evaluating test strategies for colorectal cancer
screening: a decision analysis for the U.S. Preventive Services Task Force.Zauber
AG1, Lansdorp-Vogelaar I, Knudsen AB, Wilschut J, van Ballegooijen M, Kuntz KM.

® SHDOEDT

» Sim-CRC % H.01Z MISCAN E7 /L £ WAT L TIRETT 2 (IR« A - 3R C Lot
MMEREL, T A—FLUNOET VO EE L DD)

- CRC-SPIN €7 /WTETVEMKGEMR B VA7 EROSM R EARTIET — & O
BHRELNLOLZNTZD, SEITRFET Vb

© BABBETLHETOERENRT A—=ZIZONTOFREHRT 5_GEE)

- BABBEELTHLORKE, EFERIUZOWTOFREHRT 5 _(FEE)

3. HFIESANCONT (HF - #8)
@ Natural history O HHERL
T o v A HEEDIFRERD AN T
HAEFEROFRY 4 LV ADBRERITER L VR TE = (HPELEEERD
HBV & HCV HRDBADRAENERD
v 4V ABER DA OIS A (No lesion 75 BEEFFA-FRA) (2O T
NASH(Non-alcoholic steatohepatitis : 37 /L a3 — /LHBIAERFR) S 5 5

e SoiED_(HF - #E)
- Natural history @ &%
HBV & HCV Hk% 71T %
U A NVAERUNDOFR A EE XD
- PR <
T 4 IV ABERR E4L72355 @ history
BEEIREOE LD

4. T DAl
e JLADNAREGFS - BENSARGETFRSNHE (R
Cancer Risk Management Model (Canadian Partnership Against Cancer) D#EJ
ModgenWeb A & —7 = —ATHFTZZEMOBARKELENRETLOV I 2 b— g
VRERICESWTERRETE 2 L5 ICAR LTV D
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HEF: 201449 H 5 H (&) 14:00~17:00
T - FLWRIZE R R
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Sim CRC &7 VI DWW T OHE
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- TF ) —<HETIRIE R
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2-1  fEHEIRAE (12 OEALICEEI HIRTE © 6 T Ay, 3 HALKS N, 3 E)
22 TT )< LNBIKY R T T ) —w ~OEB R
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