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Mathematics and Informatics Center

Torwo

PHBHLT 072 L e Mns
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Training students to become biostatistician with ethical perspective and practical skills for clinical research

HE T894 TV ADENOERER. XRSFreoseoFoaE Binstatistics is an applied statistics related to medical and health sciences. and it is 3 fisld to study
BLHVERETVLET. FF0F7LTHE, BR - LRICZAFEREEN
TEHE - T4/ AETESHEARMLET. FAYTLAEEEL

“2&l, BR - XRefbT DFREHZVEREOEICELTAEICES
HE - T-sH A vASBIE s EENARLERER IO I e TE
E 3

emiclogica

methodologies of research designs and statistical snalyses in clinical and

d education to acquire

researches. The Biostatistics and Bioinformatics course provides speciali

not only knowledge of biostatistics. but alse awide range of practical skills (research design

planning, creating a protocol . programming, reporting, stc ) for conducting

clinical research. We will train biostatist with high communication skill and ethics that can

promote high quality research in collaboration with health care professionals through lecture, on

the job training and ressarch of this course

Background of course establishment  Itis pointed out that in Japan, the shortage of

biostatisticians leads to delays in conducting clinical research and improper research. For this

reason. training biostatisticians as practitioner and sending them to medical sites conducting

clinical ressarch was considered an urgent issue The Agency for Medical Research and

YT EFERREEOA—VELELELE

okyo and of the

Development {AMED) ected both graduate schools of the Univers’

und of course

Kyoto University as training centers for biostatistics. That is the bac

establishment.

Educational system  In this course, we offer educational programs that efficiently combine
7055 LEE lectures and on the job training to experience actual clinical research under the collabaration of
the Graduate School of Interdisciplinary Information Studies and the University of Tokyo Hospital
HE. P s T AL BOLNEASERENEt, ThOOHEAEELD and the National Cancer Research Center. In order to supplement the basic knowledge of medicine
CLITEY. AEriaREABCAEL ABME . Tk ATy ADEENE related to clinical medicine, epidemiclogy, clinical trisl methodology, stc to undergraduste
School of Medicine,

also collaborate with the School of Public Health, Gra

students, we

AEFIL2EGBIELATERT. BENECERHNEQRERIR £EA.

Successful completion of this course will lead to the awarding o jegree with the title "M.AS.

(Interdisciplinary Information Studies)”.

HE#H

T

For more information, please see th

5152 hxas
HEFEV (EES 2 AlAZ
Mathematics HEZZV (IR20kH0RAHEAM |2 AlAZ WS- SIS
IEH HEFEIEELED 2 A2 m
FESEI R z sis2 (A AFIRE - A fﬁ?f?ﬁ{yli—:
| Data SC\SHCE
2 5182 ELREEH
) 2 AlA2 B EREESE E R R A
"///// 2 152
ConEo B aR
2017381
1 175E: —
F—swA=vs A M 2 AlA2 a1-=

RAANFHIE - BIRBEAR 5 —
http://www.mi.u-tokyo.ac.jp/mds-oudan/index.html

CC BY-NC-ND 6

IvEa2—% L RATAER 2 5152 e b=l - =
. . s oo BErsns UTokyo Online Education 2 ffi{ff &

EBFO 0 DETA


https://creativecommons.org/licenses/by-nc-nd/4.0/

CDFIRERTETLELS ?

EFEZFOEPSI(CLD,
CCIHRASN TOEBRZHIBRU UL

e Ss
EEFET>5)L 20185F12H11H
RHEU : KESA PiEENFETRE
[ZTOANNREEZ ]
https://www.asahi.com/articles/photo/
AS20181211000152.html

NERIFA

SER2SEE MEHERESR

http://www.mext.go.jp/b_menu/houdou/25/11/at

tach/1341059.htm _ . e . [
UTokyo Online Education T {iff#zE & 2019 KEEF;A CC BY-NC-ND



https://creativecommons.org/licenses/by-nc-nd/4.0/

REFTIVINA > MNEEEE

EIREZDEPEI(ICELD,
ClITHEASNTLIzEGRZHIBRUELE

FEECSE
TS 2017F9H27H
RHU : BRARICAED [ i AR |

ZRRPEWERD

https://www.asahi.com/articles/photo/AS20170
926004317 .html

UTokyo Online Education Ei{iH{zEZ 2019 KFEE;A CC BY-NC-ND 8



https://creativecommons.org/licenses/by-nc-nd/4.0/

DHEE (Seeds; —X) NNTEBFT

UTokyo Online Education ST fFEEEZ 2019 KEES=/E CC BY-NC-ND



https://creativecommons.org/licenses/by-nc-nd/4.0/

PD-1HERH S —AHEFEFITHREMIIOETULELS?

CEECE

2 sEeor

8 ofisE
8 asem

kyo Online Education E{iT{{ffzE& 2019 KEESE/A CC BY-NC-ND ‘ 10



https://creativecommons.org/licenses/by-nc-nd/4.0/

S—AFTDILLTA>
HLETEF

PD-1 W& iHICR S
L CWA{#BEHh %A
BB FORE o B R RS E

UTokyo Online Education Ei{iH{zEZ 2019 KFEE;A CC BY-NC-ND ‘ 1 1

PD-1¢£0LDODFOFER



https://creativecommons.org/licenses/by-nc-nd/4.0/

S—ADSECROT, ETHEBEINZET

a o a

UTokyo Online Education ZEffi{ffi#z&%& 2019 KEESE;A CC BY-NC-ND



https://creativecommons.org/licenses/by-nc-nd/4.0/

S—ANSFEICRBIEXTHRIEIDOETULS ?

CEECE

2 sEeor
B owase
T

UTokyo Online Education ZEffi{ffi#z&%& 2019 KEESE;A CC BY-NC-ND ‘ 13



https://creativecommons.org/licenses/by-nc-nd/4.0/

UTokyo Online Education ZEffi{ffi#z&%& 2019 KEESE;A CC BY-NC-ND

S—ADSECROT, ETHEBEINZET

A TRz 5

PD-15:E § 5RO
S A AR A X5 )—RIHT3
AISERIYA e L TR

—

HEE155F



https://creativecommons.org/licenses/by-nc-nd/4.0/

BEERFR EERAKRICADBIO"SEDE"

<EEHBERBIXE>
1993-1997 1998-2002 2003-2007 2008-2011 IEf. E4f % | B Ee B
0 1 KE 2,674 | 1 ¥E 2,011
e | 3 3 2 | BV b 2 kA4 386
EZREZ0EPS(CLD. : 4 3 B4 369 3 sk 284
(AN TOETRZHIBRLE U 10 4  ormr 314 4 HBX 266
., L B | 12 5 JSvA 269 5 752 230
TDOE"DASAN " <TEEEHRBTM >
Declan Butler,"Translational research: o I
Crossing the valley of death” B B8 e | BE EE 8%
Nature 453, 840-842 (2008) 25 | - BRI 1 *E 2,677 | 1 kE 2,105
https://www.nature.com/news/2008/0806 =-ERRBIR % > cwmr 873 | 2 coms 685
1 1/fu||/453840ahtm| 30 15 tE 102 16 hE 97
- 18 HB&X 74 | 18 4K 88
(s SRy oyttt s 25 ALK 47 25 HBA 55

ExF@a

EEREXEDIL2013 ERHR
https://www.mhlw.go.jp/seisakunitsuite/bunya/kenkou
_iryou/iryou/shinkou/dl/vision_2013b.pdf

50 FEEH-RKEFHRXEOBADOERIER

UTokyo Online Education “Effi{ffl#z&E 2019 KESEA CC BY-NC-ND 15



https://creativecommons.org/licenses/by-nc-nd/4.0/

SIS LR VW ESICEETOF YD

J

o] DFIEGE R Tl
R IR R IhAESR - (RS PR s BR A P
742 465/t &Y

1/10,713 1/29140  OFNICTA—NHR
(2009~135251) (0.0093%)  (0.0034%)

EXREXBRLRSHE~/O0—"\ILERRAZRIEABIE] (B3FEH) 4X—TUB HELHEEICKLIRE 16
https://www.mhlw.go.jp/file/04-Houdouhappyou-10807000-Iseikyoku-Keizaika/0000096429.pdf



https://creativecommons.org/licenses/by-nc-nd/4.0/

S AR T BR

%ﬁbmﬁeb——m\ TR aEREZAAVWCEFTULETE., HBVWNIENSOEHEDET
ITONBBEEREITTUT, ZORNEDPLZ R (CDOVWTHER I B2, AEXTSRICL

‘C%/‘J’tﬁéﬂéuﬁ%ﬁd)u‘:
sBRDIERE  (REBROTHYY) =T
N e o 25 56
SR / / / /- -./ =
TR / / o ;15 .%’ o / AR
® s
g /| jmey © /O / .
— &l < DFHER
PRI /_ o }zé ‘7 c?/ /
1\ FEFEDIE
H§ FEﬁ > PMDA
UTokyo Online Education “Afi{ff{z& % 2019 K[EEs=a CC BY-NC-ND gt AL 17

http://www.pmda.go.jp/int-activities/int-harmony/ich/0030.html



https://creativecommons.org/licenses/by-nc-nd/4.0/

SBIHEROHABTY 1>

— A
4 2O SATHAS. #EEAS0RE

SEA BN S SN
EEAMNTTA)
ROT(EE LN SERS W (FEITHID B E
fﬁiﬁ?ﬁ?fﬂﬁﬁﬁf/%‘t 273 1- B LB

FHyy, ~HEGHER JEEHR. TSTRRL
J0R- A=/ —£&0 EEERICE (3-6f) ([CiEs
I TITZEREHD 1 0E5451 — 40451

1025451 — 40451

UTokyo Online Education ST fFEEEZ 2019 KEES=/E CC BY-NC-ND

18


https://creativecommons.org/licenses/by-nc-nd/4.0/

SBlIHRBROHBITH 1>

UTokyo Online Education 1T {ffi{zE 2 2019 KEESE;A CC BY-NC-ND

— s ER L AE
A OHER N
(TS RAEAS ROIRTE) RANIEDHES
M e meoe (FIBEDE : BEOmR)
LR HERORS
= SHERHNSZ
S IMEIATEE (3 BLLE) gg(?ftg,fz E’EH )
FHSY  BmERTStRErSh_EER _ @77{, -
100 — 50041 SR
20— 1004

I BERMOZSE. O THEERINDILE

19



https://creativecommons.org/licenses/by-nc-nd/4.0/

SIEREROBETY (>

— RS L AE
Zshil = BREDOMERR
iy Eﬁﬁ:ﬁwgg RILH(CEQOLOB VAR HIIDIER
LR OB TR MRS
S8 ML TEE
QEEHZLY) o
e, TR 729 MBI TR
TUMY smsmmi I FRHREAE or 5Tt
I B _EG%
10061 L

UTokyo Online Education ZZffi{ffi{zE 2 2019 KEEEA CC BY-NC-ND

20



https://creativecommons.org/licenses/by-nc-nd/4.0/

ERAREBRZ B CERAND L

o FRERIERZENMTDDI(L.
o FTLLVEAEENETE@EDICEVTLSD
o 5] : BELRESDOFNZE N BDH
o FTLLVEAEEHNEEHDEZZL TV LD
o 5] : FBTELTCOLERDOIEEIERMNH TUR LD
ZHEER I DI

o {RERDIREE
o FERTEYCDITIDTENNE
o [FEDIRFREZZD

SHICGGTEISNIOEY T YA > OGRSz @&t 72

EROFBEHIANS
| TH%ZET,
ZIHBIEHRZS IS I eI
RFEI DA E

—

F B> TR N U E

UTokyo Online Education Ei{iH{zEZ 2019 KFEE;A CC BY-NC-ND 21



https://creativecommons.org/licenses/by-nc-nd/4.0/

W01MEFSEARS— TERE 2H70 7 TERSS HITNES o)
TERHESE 1. 2F o ER)

O eis . e 21 KOMCEE Lol

A—Frx—2 A2l 8 Evm) tt:‘qf:—:.

AEZE RESE)

wiE
a9

Hr A (EREWAE)
77 LR A TR LR
®am IEF &L

5T TR ZLEBU TBDB) 2

4/23

5@

#Msp EBiEE{ EEas
I 5/14

BEEROBMEROVT

| RIESEEE (FRATETRE
ERRBROEEE MR

BE gL (@Eafamzeys-) R | L
TATIT CHROMFEMAO RS

AR ) _
MMHH} 3 T

MER USASESS) il EE
nﬁﬁM§§H&bﬁ;ﬁ

Bk EE e
R EROTREI RN

lsﬂ
5}21

ITE
- 5/28

@
6/11

#Ho@
6/18

108
6/25

wuUE HHBEH &EFE
12 @eAn, <EVLARR L TOORUES

w12E AUEF @ErfimzEtyg)

9 HLOERPRELSSBEPHRICETSS

WL (EFE, KEFE (REER
dI—ADELD

®13E

: ﬁﬂﬂ?:j‘ifh’t:’k(?‘ﬂh

www.gfk.c.u-tokyo

il ==

it

SEOEAR SR W AR
wyo Komaba

£ KOMEX

..........

EVNRETF

o IIRZECIRL. T—IH5
BEELRDF R

A

REMRZIASMNCIT DI28HD

o IRRIMEANZE (FERONTYF) Z@EUICHhI5

L&D T3k

o EROBGAREERICOVT. EDLIITT

—HZINEL. LD

LO(CHRFZITOC BN ZETERNZFHEL TVWD

DN DERZERIT D

UTokyo Online Education ST fFEEESZ 2019 KEES=/E CC BY-NC-ND



https://creativecommons.org/licenses/by-nc-nd/4.0/

PD-1i{&DImE[E. EDOLIICHRICHRWE ?

20144E(THEERENBE TICED L IRBEARAAER M THNIT
ERPRAkHEEL Tld. LUT O4GRBROFERICE DI HGR

IE-E_

ONO-4538-01 I EHR¥ UTEHI T4 20094F2H-
EN  ONO-4538-02 II EHRY 51‘@5&?13)]5%71:?‘6@ 35 o 2011F12H-
- ZEM%
X3/)—X
ET-BFED
B4 CA209001 I Bf¥ NSCLC. CRC, 39 ZE%E 20065108 -
MEL. RCC. CRPC
EIT-BFED
B4 CA209003 I BEE¥ NSCLC. CRC, 395 &M 20084108 -

MEL. RCC. CRPC

UTokyo Online Education ZEffi{ffi#z&%& 2019 KEESE;A CC BY-NC-ND 23



https://creativecommons.org/licenses/by-nc-nd/4.0/

CA2090015t5% (20065F108-20094F6H )

o 39%(JTL/'C 0.3, 1, 3, 10mg/kgd
R L TORT A AR
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Julie R. Brahmer, Charles G. Drake, Ira Wollner,
et al
“Phase 1 Study of Single-Agent Anti—Programmed
Death-1 (MDX-1106) in Refractory Solid Tumors:
Safety, Clinical Activity, Pharmacodynamics, and
Immunologic Correlates”

jounal of clinical oncology, 28- 19 (2010)
https://ascopubs.org/doi/pdf/10.1200/JC0O.200
9.26.7609
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Julie R. Brahmer, Charles G.
Drake, Ira Wollner, et al
“Phase 1 Study of Single-Agent
Anti—Programmed Death-1 (MDX-
1106) in Refractory Solid Tumors:
Safety, Clinical Activity,
Pharmacodynamics, and
Immunologic Correlates”™
jounal of clinical oncology, 28- 19
(2010) fig.1
https://ascopubs.org/doi/pdf/10
.1200/JC0.2009.26.7609
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Suzanne L. Topalian, F. Stephen Hodi, Julie R.
Brahmer, et al

"Safety, Activity, and Immune Correlates of Anti—-PD-
1 Antibody in Cancer”

The New England Journal of Medicine
Massachusetts Medical Society
Jun 28, 2012

https://www.nejm.org/doi/full/10.1056/NEJMoa1200
690
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CA2 0900 3:stE&I57
Suzanne L. Topalian, F. Stephen
Hodi, Julie R. Brahmer, et al
"Safety, Activity, and Immune
Correlates of Anti—PD-1 Antibody
in Cancer”

The New England Journal of
Medicine
Massachusetts Medical Society
Jun 28, 2012 figlA
https://www.nejm.org/doi/full/
10.1056/NEJM0al200690
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The New England Journal of Medicine
Massachusetts Medical Society
Jun 28, 2012
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Moa1200690

E1FEFDEISICLD,
CCITHRASN TV ZEBRZHIBRUE U

CA2 09 0 0 35tEazx
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in Cancer”
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Medicine
Massachusetts Medical Society
Jun 28, 2012 figl
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Breakthrough of the year 2013
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Jennifer Couzin-Frankel
“Cancer Immunotherapy”
Science 342 (6165), 1432-1433

https.//science.sciencemag.org/conte
nt/sci/342/6165/1432 full.pdf
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Jack W. Scannell, Alex Blanckley, Helen Boldon, Brian Warrington

. : “Di ing the decline in ph tical R&D effici ", Nature Revi D
EI"OOm’S LaW in pharmaceutlcal R&D Disligcgrsym?zofz) eﬁcg|1ne in pharmaceutica efficiency”. Nature Reviews Drug

https://www.nature.com/articles/nrd3681
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THE PRECISION MEDICINE INITIATIVE

2015¢>|<. INES

1BInT. RIR. A TAY1IVCEETBEA
CEDEVWVEE R UL aE Az
A=Ei-E]
20168FEFEELT2.15(ERIL

PRECISION MEDICINE INITIATIVE PRINCIPLES STORIES

“Doctors bave always recognized that every patient is unique, and doctors bave always tried to tailor their treatments as
best they can to individuals. You can match a blood transfusion to a blood type — that was an important discovery. What if

matching a cancer cure to our genetic code was just as easy, just as standard? What tf figuring out the right dose of medicine
was as simple as taking our temperature?”
- President Obama, January 30, 2015

the white house president Barack Obama
https://obamawhitehouse.archives.gov/precision-medicine
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Caroline Robert, Georgina V.
Long, Benjamin Brady, et al

"Nivolumab in Previously
Untreated Melanoma without
BRAF Mutation”

January 22, 2015

The new england journal of
medicine 2015; 372:320-330

Massachusetts Medical
Society

https://www.nejm.org/doi/full
/10.1056/NEJM0a1412082
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Caroline Robert, Georgina V.
Long, Benjamin Brady, et al
"Nivolumab in Previously
Untreated Melanoma without
BRAF Mutation“
January 22, 2015, Fig.1
The new england journal of
medicine 2015; 372:320-330
Massachusetts Medical Society
https://www.nejm.org/doi/full/
10.1056/NEJM0al1412082
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Treating advanced or recurrent melanoma remains a challenge. Cancer r.ells can
evade the immune system by blocking T-cell acti through
of the inhibitory receptor programmed death 1 (PD-1) ligands. The PD-1 |nh|brtor
nivolumab blocks the inhibitory signal in T cells, thus overcoming the immune
resistance of cancer cells. Nivol b has sh promising anticancer activity in
various cancers. We carried out a single-arm, open-label, multicenter, phase Il
study to investigate the efficacy and safety of nivolumab in previously untreated
pati with ad ed mel Twenty-four patients with stage WIl/
IV or recurrent melanoma were enrolled and received i.v. nivolumab 3 mg/kg
every 2 weeks until disease progression or unacceptable toxicity. The primary
endpoint was owverall respons.e rate evaluated by an independent radloll‘.qy
review o ittee. The indep diology review o
response rate was 34.8% (90% cnnﬁdencg |rttenral 20.8-51.9), and the owverall
survival rate at 18 months was 56.5% (90% confidence interval, 38.0-71.4). Treat-
ment-related adverse events (AEs) of grade 3 or 4 only occurred in three patients
(12.5%). Two patients disconti 1 nivol b because of AEs, but all AEs were
considered manageable by early diagnosis and approp t. Subgroup
analyses showed that nivolumab was clinically beneficial and tolerable regardless

Yamazaki N, et al. Can Science 2017
"Efficacy and safety of nivolumab in Japanesepatients with

previously untreated advancedmelanoma: A phase Il study

https://onlinelibrary.wiley.com/doi/10.1111/cas.13241
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Fig. 5. Change in target lesion diameter over time
in relation to BRAF genotype in Japanese patients
with previously untreated advanced melanoma
given nivolumab (n = 23). Change in target-lesion
diameter evaluated by independent radiology
review committee. Purple and vyellow plots
represent patients with BRAF wildtype and

mutation, respectively.
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Evidence Based Medicine: EBM

The practice of EBM is the integration of
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