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Dean, Professor of School of Medicine, Keio University
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Assuming the responsibility of medical R&D,
AMED will come into action from April 2015. In the
super-aging countries, it is anticipated that common
diseases such as cancer and dementia will relatively
increase. On the other hand, there are many people
in the world who suffer from rare diseases or those
remaining undiagnosed. We appreciate the continu-
ous support from the researchers contributing in
this rare disease project by activating the project
using AMED's function.

There are 3 meaning in “LIFE"; being, existence,
and human life. AMED will contribute to how to
expand the fruitful achievement of life sciences into
the medical researches which is directly linked to
our life, and accelerate its solution.
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Chairperson of Japan Patients Association (JPA).
Residing in Sapporo, pursuing the advocacy of
patients all over Japan.

Representative of “Nanbyo-shien-net Hok-
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(Rare disease support NPO group in Hokkaido)
Member of myasthenic patients association,
Hokkaido branch.

Member of “Hokkaido-nanbyoren” (Rare dis-
ease association in Hokkaido)

Patients’ associations strongly desire the determination of caus-
al factors of rare and intractable diseases and early recognition
of their treatments. To achieve these purposes, we actively
cooperate in studies and researches. The development of “Re-
search cooperation guidelines for patient” with the cooperation
of a number of research teams is a specific example of our
thoughts and activity.

Also, patients’ association played a considerable role in the es-
tablishment of the “Intractable disease act’, an act for medical
treatment for patients with incurable diseases, which just came
into operation in January 2015. We believe that our participa-
tion in research and study can also help the Act be brought
into shape.

Patients associations have the following three roles; 1. to under-
stand their diseases scientifically, 2. to have will-power to over-
come their diseases with mutually supporting each other, and
3. to develop medical treatment environment and to promote
social security.

I am in hopes that patients and their families as the directly
concerned, medical providers and researchers, the government,
and regional communities will be all in collaboration to further
advance medical care of intractable diseases.
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Clinical Trials in Rare Diseases
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Director, Division of Clinical Innovation
National Center for Advancing Translational Sciences
National Institutes of Health Bethesda, MD, USA
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Petra Kaufmann, M.D., M.Sc., is Director of the Division
of Clinical Innovation at the National Center for Advanc-
ing Translational Science (NCATS). In this capacity, she
oversees the Clinical And Translational Science Award
(CTSA) program, which supports a national consortium
of medical research institutions working to transform
the way biomedical research is conducted. The program
is designed to help accelerate the translation of laborato-
ry discoveries into treatments for patients, train a new
generation of clinical and translational researchers, and
engage communities in clinical research efforts. In part-
nership with other NIH Institutes and Centers, govern-
ment agencies, patient groups, nonprofits, and industry,
the CTSA program supports progress across a broad
range of diseases and conditions, including multiple rare
diseases.

Before joining NCATS, Dr. Kaufmann was the Direc-
tor of the Office of Clinical Research at the National
Institute of Neurological Disorders and Stroke (NINDS)
where she worked with investigators to plan, pilot and
execute a large portfolio of clinical research studies
in neurological disorders, including at any given time
approximately 75 Phase 2 and Phase 3 trials, many of
them in rare diseases.

Prior to joining NINDS, Dr. Kaufmann was a tenured
associate professor of neurology at Columbia University
in New York City. A native of Germany, she studied in
Bonn, London and Paris before earning her medical de-
gree from the University of Bonn, Germany, and a mas-
ter of science degree in biostatistics from Columbia’ s
Mailman School of Public Health. She completed an in-
ternship in medicine at St. Luke' s/Roosevelt Hospital
in New York City, and trained in neurology and clinical
neurophysiology at Columbia University. Dr. Kaufmann
is board-certified in neurology, clinical neurophysiology,
neuromuscular medicine, and electrodiagnostic medi-
cine.

She did a postdoctoral fellowship in molecular biology
of mitochondrial diseases at Columbia’ s H. Houston
Merritt Center for Muscular Dystrophies and Related
Diseases. While on the faculty of Columbia University,
she worked clinically in the neuromuscular division, the
electromyography laboratories, and the pediatric neuro-
muscular clinic. She currently sees patients in the Mus-
cular Dystrophy Association Clinic at Children’ s Na-
tional Medical Center in Washington, DC. Her research
focus is on the clinical investigation of spinal muscular
atrophy (SMA), amyotrophic lateral sclerosis (ALS) and
mitochondrial diseases.
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Clinical trials in rare diseases are challenging be-
cause the resources and market incentives are few-
er compared to common indications, and because
the small patient numbers do not allow for multiple
research studies or approaches. It is therefore criti-
cal that the different stakeholders coordinate their
efforts and together set the stage for successful tri-
als. The following are some of the opportunities
for the advancement of rare disease trials:

Outcome measures and natural history data that
are reliable, clinically meaningful and reflective of
change are critical for successful therapeutics de-
velopment. Promoting harmonized data collection
is important in this context so that datasets can be
combined nationally and internationally for a stron-
ger basis in trial planning. The National Center
for Advancing Translational Sciences (NCATYS) is
supporting the Rare Disease Clinical Research Net-
works (RDCRN). This initiative is made up of 22
distinctive consortia and a Data Management and
Coordinating Center that are working in concert
to improve availability of rare disease information,
treatment, clinical studies, and general awareness
for both patients and the medical community. Each
network focuses on a set of rare diseases, and in-
cludes patient advocacy groups.

Quality of trial design and implementation. All tri-
als, but in particular those for rare disease, need to
follow high standards of methodological quality. To
minimize bias, this requires attention to randomiza-
tion, blinding, and sufficient power to answer the
question. If resources and participants are engaged
in trials that will not provide a sound and unbiased
evaluation of the intervention, then these trials may
actually slow down progress.

Participant enrollment can be accelerated by engag-
ing patients more fully in the trial development pro-
cess, starting with the concept (to make sure that
the questions asked matter to patients and families),
and going on to protocol development (to make sure
the procedures are feasible and adequate in the bur-
den they pose). It can also be beneficial if patients
engage with the research enterprise by for example
volunteering information to a registry indicating
that they are interested in trial participation so that
a trial could enroll patients faster.

In summary, there are great opportunities to ac-
celerate progress in rare disease research through
increased stakeholder engagement, through the use
of data standards, and through high quality, innova-
tive trials.

23



24

y A

M Presentation slide

Dk BERER i ER
NCATS 0 R fi#

NRFHITV2, MD, MSc

DY=HIA/R—23 2 8BPY, BERE
B S HTREI #4220 52— (NCATS)
BEIIZ £ T TR (NIH)

AERY, A—=S2FH, USA

RRTYAV ELOEREER

 INRERBEVCESRBOODT A THS
HEYICEEIh TS
> IR RO R BERE
> B R B DL REFIEE
> BREAOEECTS R BABELSNDIHEE
BT YA DEMBECOVTERESEHT D
SEYE A X FEROIGRERT TS

B2

s BREOBARETANBRKRABROEEIC
WELED
» U7 ILRIRTER
= RBBIARIMLOHEEH
= A
> IURRAURRIRIER
= RIERIRENE. BB
= BRERRIASSE
» F—B/OH/FE
> T—ADREINHBRIBEOT—2vb0lAsAHEE
BHIZTS
> NCATS O#F DEBBREMERYET—H

BRI D=6 D E

« EEMNBROLCANIBRHTHRICEEES TS
. HERIETEEBREICBITAREDSM
> AZA=TAIZESTHEELRBETHD
> BAERNARSENAELEEO=—X DRI
EHABELIBENHD
« JORILBERIZEITAEEDOSM
> RN ATREM
=t
c HEREREHEICBTIEEERDIRE

ERER BRI E %

o EWAREARER (Bl FEL)

e XS MEBICELTNEIBAZ Y

o MELWEEE D AT=HIZE A Al BE

« HEM

- FEMNSL

o NIH PROMIS(BEHRET7 VMO LBIE BRI AT L)
12> TULVB
&% :nihpromis.org

BZTHOTRLLCE:
HARUMREEER

(UFo—LazRL—i3ay)

- BEMARK. BRFARE. BLUEROEENDE

s BRAERUTIRILT 213, REBROERE DY
BT ERAEDRENERD

* LOAM AR ORI R EIE IS E S

> %Z%ﬁ,%{:&o‘c TEARBRRUT—E#FZ

« 21HEHEDERITHE T, 20D Y A TIEX IS
TEGW




B Presentation slide

Trial Design Considerations

= 2 X - + Designs for small trials and adaptive trials
Clinical Trials in Rare Diseases » Adequate controls

- NCATS Perspectlve » Consider alternatives to placebo controls
Petra Kaufmann, MD, MSc » Caution with historic controls in chronic diseases
RS </on of Clinical Innovation » When placebo controls needed to answer the question

National Center for Advancing Translational Sciences . . . . . . .
National Institutes of Health = Partner with patients to disseminate information on trial

Bethesda, MD, USA design
= Consider open label extension when adequate

Rare and Intractable Diseases Translational
Research Conference 2014
~March 13, 2015
Tokyo Convention Hall
Japan

Natural History Partnership for Trial Success

. High quality natural history data are needed for Patient engage with research via contact
trial planning registries

» Inform choice of sample . 5o : 5 s 2
« Subgroups along the phenotypic spectrum » Patient participation in trial conception

= Disease stages » Does the question matter to the community
> Inform the choice of endpoint > May need compromise between ideal scientific method
= Measurement feasibility, reproducibility and reality of patient needs
= Clinical relevance . i 5 s
. Va‘riance « Patient participation in protocol development
» Data standards facilitate the combination of datasets for > Feasibility
trial planning > Burden
» NCATS Rare Disease Clinical Research Networks « Patient input in recruitment plan

Take-Home Messages

Clinical Outcome Measures Synergy and Collaboration

Feasible in population (e.g. children) Partnerships between patient groups, clinical

« Acceptable burden to research participants investigators, and industry are needed
« Applicable to a wide range of the population + Natural history and outcomes data are a key
» Meaningful building stones in the foundation for trials
« Sensitive to change  Recruitment registries increase the likelihood of
« NIH PROMIS (nihpromis.org) trial success
- Data standards and sharing are critical for rare
diseases

215t century opportunities cannot be addressed with
20t century approaches

25



(BEREO]

27



28

J BAEMRREAEHRS VR 4

SRR - IR E

RS HENOBREICHNITIUYFIITD
ERM%EWRIT DEN / MEZEERTLE

7S iR IREEA LR

A multi-center, randomized, double-blind,
placebo-controlled trial to determine the
efficacy of rituximab against a relapse of
neuromyelitis optica spectrum disorders with
anti-aquaporin 4 antibody
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Chief, Department of Rehabilitation and Neurology at Utano
National Hospital

1998 Graduation of Shiga University of Medical
Science

2006: Shiga University of Medical Science,
graduate school (Ph.D. awarded in Septem-
ber 2006)

Staff of Neurology at Utano National Hospital
Chief, Department of Rehabilitation and Neu-

rology

2002

2006
2011

Neuromyelitis optica (NMO) is a relapsing neurologi-
cal disorder involving the optic nerves, spinal cord,
and brain. Though no agents have been approved
for prophylaxis of NMO, small-sized open-label
studies demonstrated that rituximab, a monoclonal
anti-CD20 antibody, is a candidate of prophylactic
agents against relapses. In this project we planned
a randomized, placebo-controlled, multi-center clini-
cal trial (RCT) of rituximab against NMO relapsing
to investigate the efficacy and safety of the agent.
When no relapses are observed in the study, the ef-
ficacy cannot be evaluated; however, relapses may
cause serious damage in study participants. The
current protocol is designed to maximize safety by
adopting a survival-time analysis instead of annu-
alized relapse rate. In addition study participants
will be given oral steroids to avoid serious relapses
and the dose will be reduced gradually in both
arms. The protocol was agreed and approved by
the Pharmaceutical and Medical Devices Agency
(P2764-IDEC-C2B8). A new electric data captur-
ing system was built for collecting the data of the
study, and a system audit was performed. The insti-
tutional review board approved the protocol in four
hospitals, and six patients participated in the study
and are observed. The study will be completed and
data will be analyzed in 2017.
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Neuromyelitis optica(NMO)
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\ ,
| Neuromyelitis optica (NMO)

| = Devic disease reported in 1894
-bilateral optic neuritis and myelitis
*serious and fatal disease
-sequelae of blind and gait disturbance, etc.

| « Discovery of disease specific antibody, anti-
| aquaporin-4 antibody in 2005 revealed that T il extensive spinal
NMO had been included in multiple sclerosis o4 jesion on MRI
(MS) of intractable disease in Japan for a
| long time.
» 3,000-4,000 NMO patients in Japan ., w
I

Bilateral optic neuritis on MRI

Estimation of effect size of rituximab based on previous reports and
relapse risk due to steroid reduction based on our data |

Protocol fixation
via Face-to-Face advice by PMDA

Establishment of medical institution

MHLW grant
in 2013-2014

First-Patient-In

Recruiting participants
(until March, 2016)

Approved by IRB Collecting AE/SAE

Last-Patient-Out in September, 2017

Further study
in 2015-2017

Clinical Study Reports in March, 2018

RIN-1 (Rituximab In NMO) study

Rituximab Rituximab Rituximab

| Period:
| 72 weeks
Cadiltapering | (minimum of 60 weeks)

20w 48w 72w | Participants:
| Total
Placebo Placebo ‘ Total 40 persons
| Treatment:
| Induction of 375mg/m2,
Sperod | 4 times weekly

(5-30mg) | Maintenance of 1g,
Gradual tapering ! PIeeky

ow 8w 24w 48W 2w

Purpose: To elucidate the effectiveness of rituximab against relapses of NMO
Primary outcome: Time to the first relapse from the allocation
Secondary outcome: Changes in EDSS and QOSI, and reduction rate of steroid
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Investigator-initiated clinical trial of
humanized anti-CCR4 antibody in HAM
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Yoshihisa Yamano
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Director of Department of Rare Diseases Research at St. Mari-
anna University School of Medicine, Japan

I received M.D. in 1993 and Ph.D. in 1997 from
Kagoshima University, where began researching
HTLV-1 and HAM. In 2003, I completed postdoc-
toral fellowship at the National Institute of Health,
USA. I am currently the Director of Department of
Rare Diseases Research at St. Marianna University
School of Medicine, Japan.

HTLV-1B##HHE (HAM) &, & FTYU ¥ 28ERmk:
o4V ALE (HTLV-1) OEGeHE O —EBICFERET 5 HE4T
PEDFF BB 2 I & T 2 5B T. AR R EIEED 2
BEOQOLIZAX AL TE Y., MIN 2 3 IE
DEHEPHN, T4 1F, HVURHAMO JT 3%
AEST 72, HAMBMAEZREL. ffEL T3
BEOHEHLZX L LI, BESEEEL CaENE
BELIYZMY (HAMho k) 2@ L, £EBETO
BEEROIE L HHSEZTEEE T 2460 2 M58, B
R DI ARG & D 720 F/ZHAMIZB W THTLV-1
B EH A VZFEARCCRAFEH TR IC EICKSELTHEY,
XLICHEBRE SRS EHREEROTERTH S
ERFEI L7z (J Clin Invest 2014) o & Z CTHMETH
& N2 PICCRAPUAIAT O, HAMIZ BT 5 Pk gsi
TEME & PUIIETG M2 AL U (/ Infec Dis, 2015) « 20134F
11H 2 SHAMIZHHS B R EES I/ HatliGE% BsG L
Too WRITEEFIER CHREAT A HAMBE, EZEFHM
HERZEET, RAHHEZHLMCL., BB
DWTHMET 5o FEIRNIC, PURRYSHIILA) R 4
TR OIEWE I M 22 E OB ELZIERT 5. FEHER
EDY) 7 )v— MIHAMA - L ZEH L CIERTH 5o K
BRI, HRMOTAMO BRAHIE 2 21 & L2 RA R
BEEOMEZEDLLDOTHY, TOEHIZHAMD
B 7P HRUE KOO HAEOWMB 2EBHRE L 2D,
HAMODEBIIRN G ¥ L L3 7 b2d 72632 LS
nao.

Some infected with human T-lymphotropic virus
type 1 (HTLV-1) develop the neurodegenerative dis-
ease HTLV-l-associated myelopathy (HAM). Suffer-
ing from progressive paraparesis, HAM patients ex-
perience a low quality of life. Since the prognosis for
HAM patients is extremely poor, there is a strong
demand for a novel therapeutic strategy. We estab-
lished a HAM outpatient clinic and a national pa-
tient registration system (HAM-net) in collaboration
with patient groups to gather data from and distrib-
ute information to patients on a nation-wide scale.
Recently we showed that HTLV-1 mainly infects
CCR4" T-cells and causes functional abnormalities
that are believed to drive HAM pathogenesis (J
Clin Invest 2014). We next demonstrated that anti-
CCR4 antibody could target infected cells in HAM
patients (/ Infec Dis, 2015). Finally, in November
2013, we began an Investigator-initiated Phase 1/
ITa clinical trial. With safety as the primary end-
point, we investigate the maximum tolerated dose
and pharmacokinetics; secondary endpoints include
walking times and activity against infected cells.
Despite patients scattered few and far between
across the nation, securing participants is going
well thanks to the HAM-net. This trial is the first to
evaluate a drug targeting infected cells in HAM pa-
tients, and we anticipate an imminent change in the

HAM treatment paradigm.



