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Circumstance of Medical devices in JP before HBD

Device lag b/w JP and US :1v/m (2005)

® 5-Year Strategy for the Creation of Innovative

Pharmaceuticals and Medical Devices
® Action program for acceleration of medical devices review

® HBD (Harmonization By Doing)




Harmonization by Doing (HBD)

* International effort b/w JP and US to conduct global clinical trial
and address regulatory barriers that may be impediments to timely
device approval

- HBD organization )

Steering HMLW/PMDA FDA DCRI JAG JFMDA AdvaMed
Committee

Guidance/Suggestions ‘v f Report, Request

WG1: Global Cardiovascular Device Trial
Working WG2: Study on post Market Registry (Artificial heart)
groups WG3: Clinical Trial infrastructure and Methodology

WG4: Regulatory Convergence and Communication




HBD Collaborative Scheme

e Goal

* To advance both the speed and quality of clinical/statistical consultations and
the regulatory review process for potential earlier market access and improved
public health benefit.

* Proof of concept examples started in 2009 (1 JP and 1 US)
* Expected advantage and risk

Advantage Risk
® Streamline of consultation and Reviewing process ® Complicated preparation based on current regulation
® Save trouble/time ® Requires additional time when authorities have
® Resolution of device-lag different opinions




Zilver PTX global study

Primary Randomization

Enrollment

PTA Zilver PTX

Suboptimal PTA

Optimal PTA

Zilver PTX RCT

Zilver PTX SAS

Zilver PTX Japan PMS

Secondary Randomization

Provisional
BMS

Provisional
Zilver PTX

No significant untreated inflow tract stenosis

At least one patent runoff vessel

Maximum 2 Zilver PTX stents
per lesion

Maximum 4 Zilver PTX
stents per patient

Key Study

Lesion length £ 14 cm

Criteria

One lesion per limb

No exclusions

No prior stent in SFA

ISR included

Excluded if serum creatinine
> 2.0, renal failure, or dialysis

No exclusions

ALL patients treated with
Zilver PTX enrolled (up to
enrollment limit), NO
exclusion criteria

Antiplatelets

Clopidogrel or ticlopidine recommended for 60 days, aspirin indefinitely

Follow-up

5 years

2 years

5 years

Patency

DUS core laboratory analysis

DUS site analysis

Stent Integrity

X-ray core laboratory analysis




Zilver PTX Japan PMS

[ ] [ ]
Global Clinical Program _K
80% — &
5 =
SAS China Us PAS -
RCT -~ Japan > F EU =
N}ggizrnaste ccm'?pr ﬁax Ieiligg? Eo PMS Iesslil;:rnll1|5a ;.o Longer = 60% —
lesions RCT All-comers RCT Lesions o 3
& ]
/\ E - E
4
PTA Zi'r:‘f;f;" § Freedom from TLR
= n = patients
rgn rgn Months ( P )
=3 o ) RCT SAS Japan PMS
Optimal e % a% (n = 305) (n=787) (n =907)
n=118 optimal 12 91.6% 89.5% 91.0%
24 85.7% 83.3% 85.0%
| l
rrrrtr 11t 11T 1P 1Tt 1t 1T 17T 7T 1717 17 [ 1"
Zilver Flex Zilver PTX Zilver PTX Zilver PTX Zilver PTX Zilver PTX Zilver PTX 0 ] - o 4 <
n=56 n=0b3 n=737 n=175 n=307 n=200 n=45 - - -
4| Years

More than 2400 patients to be included in current Freedom from TLR rate in PMS remains high and
Zilver PTX clinical program consistent with both pre-market studies

® Used for FDA PMA as RWE



OS P R EY Occlusive/Stenotic Peripheral artery REvascularization studY

* Multi-center/multi-national, prospective study for SFA disease
* JP arm: randomized trial comparing PTA
e US arm: single trial

4 )

JP randomization study
I

v v
PTA-arm (50pts) Stent-arm (50pts) Stent-arm (200pts)
t t

|

US/JP multi-national single study




(2010)
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JP hewspaper report
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Knowledge: Consultation and Application (2010)

e The overall process for application system was the same between PMDA and FDA. however, the contents
had varied at each stage.

> Review clinical plan > Review GCP/risk on patients
> Review the overview of non-clinical

Ip \Soudan Submission Clinical trial \ S_ou.da.ﬁ Application % PMS
eting is held respectively.
A A
us Pre-IDE

IDE Clinicaltrial  Pre-PMA PMA Approval PMS

» Review clinical plan

» Review the overview briefly

» Review non-clinical studies




Knowledge: Flowchart of clinical study (2010)

Non-clinical studies

(physicochemical. animal etc.)

l

Planning of
clinical study

submission

—t ) —> approval
| authority
l (US 30days)
|
|

—— IRB — approval — CMS* —

authority IRB study

|
: (30days)
l * After submission, the enrollment starts within 3monts. :

|
|
| . . |
: Competent _ i Clinical :
|
|
|

Competent

Clinical
study

* After submission, the enrollment starts about 6monts. :
* CMS: Center of Medicare & Medicade Service



Knowledge: Difference of Review Process (2010)

JP

Application
(clinical and
non-clinical data)

Application of
Clinical data

Application of module of non-clinical data

Non-clinical test

Production Biocompatible ,
P (ex. Animal test)




Reqgulatory timeline b/w JP and US (0SPREY)

Japan

US

7~ N

8 May 27 Pre-meeting

la _ a2 °
SUILALIUII

2008 Dec 26
Jun 30
2009 Nov 30

Consultation
Submission
approval
(site IRB process)
Start

< >

ollment

May 2011 completion of enroll.

2008 Oct 10 Pre-IDE

< >

2010 Jan 12 IDE
2010 Apr 30 approval (conditional)

approval (full)
(site IRB, ICMS process)
Start Enrollment

< >

2012 Jun completion of enroll.

Presented in CRT2017



Enroliment speed (OSPREY)

500 JP pt/month (101 pts / 14months)
us :9.1 pt/month (201 pts/ 22month)
150
100 4 )
Per site...
Ip JP: pts/month/site
50
@ // \US :0.27 pts/month/site )
//
0 —

Apr-10 Jul-10 Oct-10 Jan-11 Apr-11 Jul-11 Oct-11 Jan-12 Apr-12

Japan is capable to enroll at high speed and accelerate the global recruiting.

Presented in CRT2017



CLI: Critical Limb Ischemia

80,000

® New cases in US & Europe el wa
»500 to 1,000 patients/1 million/year | " lliac | ‘
»Growing year by year (+9%) 10000 ! | ********* ‘ | ******** ‘ ‘

Number of patients in Japan

® Number of patients are also increasing inJapan. > '} { F | [ | | | | 1 | |
. PrognOSiS: Severe ° 2009 2010 2011 2012 | 2013 2014

Survival of patients with peripheral arterial disease

100 -

Fate of the patients presenting with chronic
critical leg ischemia (TASC 1) -
. wols
Primary treatment A year later £ el
Medical treatment %
only esolv 3 40
25% 25% Death .
- 25%
Revascularization 2
50% ‘O cul
Co%ming / Alive e c 10 15
: : CLl amputated
Primary 2asm%putatlon o9 / ??0% Follow up (years)

15



Endoyvasculamireatmentiorintrainguina
Vessels in Patients with Critical Limb
Ischemia:

— OLIVE Registry, a Prospective, Multicenter
Studyanapanmwith N iRZEmontia Eoliow=up

ViasatorNakamura s @samunidaz,
enRrpehalFoFthe@EINENRVESHITateNS

Spvision ol CardioyvascularVedicine; iicherUniversit @hashitVedical eenter,
Japan, 2 @Eardioyvascular Center, KansaitResai Hospital)




Global activities for CLI treatment

PARC ] JET \
Peripheral Academic Research Japan Endovascular Treatment

Y consortium y § conference y

- . g

Japanese Government
- panese
working group
g - .

HBD

Harmonization By doing
Sub-working group




PARC Peripheral Academic Research Consortium meeting

* To determine the definitions for CLI, but NOT protocol

* 4 sub working groups
* Clinical syndrome

* Anatomy
* Acute Procedural Success/Imaging
* QOutcome measurements

* The details were presented as manuscript.



JET Town hall meeting/MHLW WG

* Activity by Japan Endovascular treatment Conference (JET) and
MHLW-WG

* Development of guidance for the approval process of brand-new
medical devices in Japan
* Based on the Japanese data
* Discussing the CLI-guidance from December 2011



Development of guidance for brand-new

medical devices Iin Japan

® Japanese patients should have brand new medical devices available for treatment /
diagnosis.
» This requires smooth development, efficient regulatory process and a smooth and
speedy review

. New guidance 7
Academia J Industries J Government J
® Smooth development ® Smooth review
@® Efficient consultation by Regulatory ® Adequate approval
( A A
CIinicaI
use

— DESIF Bench-tests, Non-clinical CI|n|caI i
Develop. studies, clinical evaluation trial Subm.

Approval |



Guidances for brand-new devices
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Circ J 2018: 82: 22332239 REVIEW
doi: 10.1253/circj.CJ-18-0014

Design Strategies for Global Clinical Trials of Endovascular
Devices for Critical Limb Ischemia (CLI)

— A Joint USA-Japanese Perspective —

Hiroyoshi Y okoi, MD; Mami Ho, MD; Shin Iwamoto, PhD; Yuka Suzuki, PhD;
Gary M. Ansel, MD; Nobuyoshi Azuma, MD; Nobuhiro Handa, MD; Osamu lida, MD;
Koji Ikeda, PhD; Fumiaki Ikeno, MD; Norihiko Ohura, MD; Kenneth Rosenfield, MD;

John Rundback, MD; Hiroto Terashi, MD); Takahiro Uchida, MD;
Yoshiaki Yokoi, MD; Masato Nakamura, MD; Michael R. Jaff, DO

For more than 10 years, the Harmonization by Doing (HBD) program, a joint effort by members from academia, industry and regulators
from the United States of America (USA) and Japan, has been working to increase timely regulatory approval for cardiovascular
devices through the development of practical global clinical trial paradigms. Consistent with this mission and in recognition of the
increasing global public health effects of critical limb ischemia (CLI), academic and government experts from the USA and Japan
have developed a basic framework of global clinical trials for endovascular devices for CLI. Despite differences in medical and
regulatory environments and complex patient populations in both countries, we developed a pathway for the effective design and
conduct of global CLI device studies by utilizing common study design elements such as patients’ characteristics and study endpoints,
and minimizing the effect of important clinical differences. Some of the key recommendations for conducting global CLI device studies
are: including patients on dialysis; using a composite primary endpoint for effectiveness that includes 6-month post-procedure
therapeutic success and target vessel patency; and using a 30-day primary safety endpoint of perioperative death and major adverse
limb events. The proposed approach will be uniguely beneficial in facilitating both the initiation and interpretation of CLI studies and
accelerating worldwide CLI device development and innovation.

Key Words: Critical limb ischemia; Endovascular devices; Global clinical trials; Harmonization by Doing



Value of HBD

e BEING AWARE and RECOGNIZING the similarities and differences
b/w U.S. and Japan

* Population characteristics
* Medical circumstance

* Approved devices

e Regulation

* UNIFIED PROPOSAL for new idea for global trial / medical process /
regulatory process



Moving towards Global Clinical Trials

continuous discussion within Conduct global clinical
HBD-WG1 Expert-SWG trial with
a single protocol

- Propose protocol based on differences btw
US and Japan

- Discuss for a single protocol
(or extract sharable portion; definition,

- Survey in US and Japan endpoint, etc.)

- Discuss differences
- Collect data/create evidence




Requlatory Science based Approach

Resolution Demanded by Ceaselessly Changes
in Health Care Environment

Rapidly Changing Demographics

Arising the cutting edge Technology
Necessity of Insight on Globalization
Disparity at the Varied Points of View
Pursuing Better Life over Disease Treatment

Assessment & Judgement

ar




Current Medical Health Environment

Credential in Cycle Appropriate Usage

Regulatory Approval A
Clinical Practice ‘

*Consensus with
Stakeholder

- Consultation System "Usage Step by

" Regulatory System >tep

.. _ " Re-Evaluation System
*Clinical Needs  Approval Guidance

- PMS
* Japanin
Reimbursement System

: - Classification Process - Consensus Document
- Surveillance of Market )
0 dR . Vigil - Clear Goal - Broaden Technique
» e EREIn T RS - Regulatory Science Approach - Raising Patient’s Benefit

- Adjusting Issue on System



ABSORB GT1 Japan PMS Design

Phase I-1 Phase -2

150 pts 100 pts

3M
« 250 pts in BVS experienced sites

Phase |

« OCT/IVUS guided procedure
mandated

« Simple lesion

» Absorb specific implantation
technique

Phase I-1:

» Monitoring of lesion selection and
acute imaging results by Corelab

Phase Il

« 1750 pts, 200 sites

+ OCT/IVUS guided procedure strongly
recommended

+ Complex lesion may be treated

» Absorb specific implantation technique

Phase | + I

« 2000 pts

» Full commercialization can be initiated once 3M ST rate in 2000 patients is <
0.9%

« If ST at 2Y > 1.5% then root cause analysis will be done
« ST review committee throughout the PMS duration



Scaffold Thrombosis to 360 days

Absorb Japan PMS

Acute (day 0)
- Definite
- Probable
Sub Acute (1-30 days)
- Definite
- Probable
Late (31-90 days)
- Definite
- Probable
Overall (0-360 days)
- Definite
- Probable
- Definite/Probable

(135 pts)

0.0% (0/135)
0.0% (0/135)

0.0% (0/135)
0.0% (0/135)

0.0% (0/135)
0.0% (0/135)

0.0% (0/135)
0.0% (0/135)
0.0% (0/135)

Absorb Japan

(266 pts)

0.0% (0/266)
0.0% (0/266)

1.1% (3/265)
0.0% (0/265)

0.0% (0/265)
0.0% (0/265)

1.1% (3/265)
0.0% (0/265)
1.1% (3/265)




SYSTEMATIC REVIEW AND META-ANALYSIS L[}
“Heart | Stoke.

Association | Association.

Risk of Death Following Application of Paclitaxel-Coated Balloons and
Stents in the Femoropopliteal Artery of the Leg: A Systematic Review

and Meta-Analysis of Randomized Controlled Trials

Konstantinos Katsanos, MD, PhD, MSc, EBIR; Stavros Spiliopoulos, MD, PhD; Panagiotis Kitrou, MD, PhD; Miltiadis Krokidis, MD, PhD;
Dimitrios Karnabatidis, MD, PhD

Conclusions—There is increased risk of death following application of paclitaxel-coated balloons and stents in the femoropopliteal
artery of the lower limbs. Further investigations are urgently warranted.

JAHA 2018;7:€011245.



FDA independently analyzes Pivotal study

Figure 12. Forest plot of relatiy

Study

Medftronic/SFA T &I
Cook/ZILVER
Lutonix/iLevant Il

ILLUMINATE

Fixed effect model

Random effects model

Heterogeneity: 1 = 25%, ©° = 0.0810, p = 0.25

Experimental g

Events Total Events

16

18

19

13

Figure 14. Forest plot of relative risk for the AT population based on S-year data
Experimental Control Weight Weight
Study Events Total Events Total Risk Ratio RR 95%-Cl (fixed) (random)
. X . Medironic/SFA | &I 30 178 9 9 ——;'— 1.76 [087,355] 217% 20.9%
Figure 13. Forest plot of relative risk for the :
Cook/ZILVER 48 185 16 111 —"— 180 108 301] 369% 38.8%
i
Experimental Control Lutonix/Levantll 54 266 17 137 —02— 1.64 [09%;271] 414% 40.3%
Study Events Total Events Total Risk E
]
Fixed effect model 629 342 “‘i:} 1.72 [1.25; 2.37] 100.0% --
Medironic/SFA | & | 21 195 2 101 Random effects model == 1.72 [1.25; 2.38] -~ 100.0%
L2 2
CookiZILYER 31 241 12 133 - Heterogeneity: I” = 0%, 7" =0, p =096 05 1 2
Lutonix/Levantll 28 277 9 140 :.' TH7 076, 224 275% 28 3%
ILLUMINATE 17 158 10 77 —'—'i- 084 [040; 1.74] 308% 28.0%
Fixed effect model 869 451 1.53 [1.05; 2.23] 100.0% -
204 Random effects model 1.48 [0.85; 2.57] - 100.0%%
[ I | I ]
264 : Heterogeneity: i* = 47%, 12 = 0.1454, p = 0.13 01 05 1 2 10
285 & 146 ey 122 [0585;, 271] 336% 32.5%
HI
Hl
185 7 95 —H— 095 [039, 231] 294% 26.3%
Hi
i
]
038 491 s 1.44 [0.81; 2.27] 100.0% -
1.31 [0.75; 2.29] - 100.0%
01 051 2 10

FDA Executive Summary




Request of cooperation from MHW/PMDA

Cook Japan Boston Scientific Medtronic .

provision of data catalog and masked data

Confidentiality contract, data provision contract

JET Corporation MHW. PMDA
FhaKame i Acade\mic societ
6. Feed back of analyzed IRB review [ .sharing of Y
data analyzed data

3. Data catalog and masked data

4 . Analysis plan, creation of
analysis program.
Nakamura. Yokoi. Ueno.
Ikeda. Suzuki, Yamaguchi,
Takada




Freedom from All-Cause Mortality

1.0

0.8

06

04

02

0.0

o
Yes

“--__-‘-====h=r
Overall (Crude)

. _‘_-ﬁh“-—__L

without adjustment

1192
13389

Yes vs. No
5th Year Mortality Rate (%) 24.4 vs. 27.4
HR 0.807 (95%ClI; 0.672, 0.970), p=0.022

M Yas

Paclitaxel Use

365 130 1095 1460
Time after Randomization (Days)

1020 afayd! o6y 319

1174 o83 GG 7 490

1825

191
239
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Urokinase
production will be
halted in Japan In

2022 due to the
spread of COVID-
19 infection



Industry-government-academia initiatives
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The above four academic societies submitted requests to the Ministry of Health,
Labor and Welfare.
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Indigo system receives regulatory approval



iR EREMNBELL
FLLMARRET /81 R

Approval of dedicated thrombus -
removal device

-~ =
)




it sAERDIES /8= Y3V EARFRFNES

BEREDT000 A\ DS
CVIT2023 %i@fc;tsooo}&ﬁﬂiaﬁiﬁo)%hu

Faculty 70734 BMER 2YTIVFEEOC SBCER(BIE - BE - BE)

>

e ——
T I




~“ "‘ CVIT2023 K&5—=<
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Room 7 Town Hall Meeting

8:30-9:30 Towards SDGs of safety measures and efficiency of clinical trials

9:30-10:30 SDGs of medical device development - Japanese Style

10:30-11:30 Development of new CLT| devices

11:45-12:15 Introduction to HBD

12:15-13:15 Developing SDGs for digital therapeutic applications - A clinical perspective -

13:20-14:30 Creating a sustainable RWD utilization infrastructure for indication expansion - Perspectives from industry, government, and
academia-

-

15:30~16:30CB 4

16:40-17:30 Building a foundation for sustainable post-market RWD

17:30-18:30 Medical device development and SDGs for collaborating with industry, government and academia




Conclusion

* There are many opportunities to enhance and streamline the current regulatory processes

* Enhancement of HBD and an improved collaboration scheme will help to accelerate
development of new devices and minimize the lag time for patient access

 Through HBD activities, Japan has learned the importance of industry-government-
academia collaboration based on trust, and within the universal health insurance system,
a system of industry-government-academia collaboration based on regulatory science has

been built, contributing to solving new issues.

Collaborate

and
Harmonize




