Duke Clinical Research Institute (DCRI) Academic Leadership in ARISTOTLE

= An academic research organization (ARO) Collaborative partner with sponsor

= Institute of Duke University Work with sponsor not for sponsor
A i i i
= 180 faculty cademic Ie.sadershlp for the. trial
Lead executive and steering committee
= 1200 operational personnel Represent all investigators

All functions of a medium sized CRO Develop protocol and eCRF (with sponsor)
Clinical and clinical trial expertise

Participate in training/investigators meetings
Mission Ensure key elements of quality are followed

To develop and share knowledge to improve the Collaborative interaction with regulatory authorities
care of patients around the world through Independent analysis and publication of results
innovative clinical research Secondary manuscripts

Duke Clinical Research Institute Duke Clinical Research Institute

Key Elements of Quality Enroliment ARISTOTL
39 countries, 1034 sites, 18,201 patients i

= Were the right patients enrolled in the trial

= Did patients get properly assigned study drug

= Did patients stay on study drug

= Were all patients followed for all endpoints

= Were major safety events appropriately captured
= Were there any major GCP violations

Argentina: 1561

Duke Clinical Research Institute “ Duke Clinical Research Institute

ARISTOTLE Trial Organization DCRI ARISTOTLE Team

Executive

Committee
s Chris Granger*, John Alexander**, Renato Lopes®,

DCRI .
| Bristol-Myers Squibb | l UCR Sana Al-khatib*
I I

Project leader and assistant

teering C i Clinical Events
Study Drug DM ey National Coordinators DSMB . L
g Committee Faculty and masters level statisticians

l l CEC coordinators and physician CEC reviewers

Meeting planning group

| PPD,Clinstar,GCP ” Almac VDS

IVRS Vend Clinical Lab: o 5 -
sodor_J1 Cipteat Labs Publications coordinator

I { s / Study C 4 L
| *Executive Committee

Duke Clinical Research Institute Duke Clinical Research Institute *Clinical Events Committee




Country Teams

Sponsor

— - =

National Coordinator

= Investigators

Duke Clinical Research Institute

Baseline Characteristics

Apixaban
(n=9120)
Age, years, median (25, 75" %ile) 70 (63, 76)
Women, % 35
Region, %
North America 25
Latin America 19
Europe 40
Asia/Pacific 16
Warfarin naive, % 43
CHADS score, mean (+/- SD)
1, % 34
2,% 36
3, % 30

Characteristic

¥ Duke Clinical Research Institute

Median of Patient TTR Across Countries
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® Median % time in INR <2 ®Median % time in INR 2-3

¥ Duke linical Research Institute

ARISTOTLI

® Median % time in INR >3

National Coordinators

Assist in the identification of clinical sites

Provide regional advice on protocol & scientific issues
Assist in organization of local investigators meetings
Maintain contact with clinical centers

Provide local scientific support — AE/SAE, IVRS
randomization problems, resolving queries

Provide medical support in difficult cases requiring
clinical advice or unblinding

Provide scientific support related to IRB/EC and MoH
submissions

Assist in writing / editing regional newsletters
Participate in publication and dissemination of results

Duke Clinical Research Institute

Trial Metrics ARISTOTLY

Patients enrolled from December 2006 to April 2010
Median duration of follow-up 1.8 years

Drug discontinuation in 25.3% of apixaban and 27.5% of
warfarin patients (p=0.001)

Vital status at the end of the trial was missing in 380 (2.1%)
patients

Withdrawal of consent in 199 patients

Loss to follow-up in 69 patients

Median (and mean) times in therapeutic INR range among
warfarin- treated patients were 66.0 (and 62.2)%.

*Rosendaal FR et al. Throb Haemost 1993:69:236-39.

Y Duke Clinical Research Institute

Primary Outcome

ARISTOTL
Stroke (ischemic or hemorrhagic) or systemic embolism St

Warfarin

P (non-inferiority)<0.001
21% RRR

Apixaban

Percent with Event

Apixaban 212 patients, 1.27% per year

HR 0.79 (95% Cl, 0.66..0.95); P (superiority)=0.011

0

(] 6 12 18 24 30
Months

8440 6051

No. at Risk

Apixaban 9120 8726 3464

Ve;

| U} Duke Clinical Research Institute




Efficacy Outcomes ARISTOTLE

Apixaban
out N=9120), . (=908 ] HR (95% Cl
yeome Event Rate [ ate (5 (e1)
(%lyr) )

Stroke or systemic embolism* 1.27 0.79 (0.66, 0.95)
Stroke 1.19 1.51 0.79 (0.65, 0.95)
Ischemic or uncertain 0.92 (0.74, 1.13)
Hemorrhagic 0.51 (0.35, 0.75)
0.87 (0.44, 1.75)
0.89 (0.80, 0.998)
0.89 (0.81, 0.98)

0.88 (0.66, 1.17)

Systemic embolism (SE)
All-cause death*
Stroke, SE, or all-cause death

Myocardial infarction

* Part of sequential testing sequence preserving the overall type | error
¥ Duke Clinical Research Institute

Bleeding Outcomes RASTOTLE

Apixaban
Out (N=2089) . ¢ 2 WR@s%C) PVl
uicome Event Rate Event Rat 195%IC) e
(%lyr)
Primary safety outcome:

ISTH major bleeding* 213 20 2:82.0.60,0.80)

Intracranial 0.33 0.42 (0.30, 0.58)

Gastrointestinal 0.76 0.89 (0.70, 1.15)

Major or clinically relevant
non-major bleeding

GUSTO severe bleeding

0.68 (0.61, 0.75)

0.46 (0.35, 0.60)
TIMI major bleeding 0.57 (0.46, 0.70)
Any bleeding 25 0.71 (0.68, 0.75)

* Part of sequential testing sequence preserving the overall type | error
¥ Duke Clinical Research Institute

Summary ARISTOTLI

Treatment with apixaban as compared to warfarin in patients
with AF and at least one additional risk factor for stroke:

* Reduces stroke and systemic embolism by 21% (p=0.01)
* Reduces major bleeding by 31% (p<0.001)
* Reduces mortality by 11% (p=0.047)

with consistent effects across all major subgroups and with
fewer study drug discontinuations on apixaban than on
warfarin, consistent with good tolerability.

¥ Duke Clinical Research Institute

Major Bleeding ARISTOTLE
ISTH definition ik

Warfarin

31% RRR

Apixaban

Percent with Event

per year

HR 0.69 (95% CI, 0.60-0.80); P<0.001

( 12 18 24
No. at Risk Months

Apixaban 1 7564 5365 3048

“ Duke Clinical Research Institute

ARISTOTLE

Compared with warfarin, apixaban (over 1.8 years)
prevented

4 hemorrhagic
* 6 Strokes { .

2 ischemic/uncertain type

* 15 Major bleeds

* 8 Deaths

per 1000 patients treated.

¥ Duke Clinical Research Institute

Conclusion ARISTOTLE

In patients with atrial fibrillation, apixaban is
superior to warfarin at preventing stroke or
systemic embolism, causes less bleeding, and

results in lower mortality.

¥ Duke Clinical Research Institute




THANKS to all investigators and patients ! The full article is now available online at
www.nejm.org

The NEW ENGLAND
JOURNAL o MEDICINE

el =leuSiCerhitisn R i ai Apixaban versus Warfarin in Patients with Arrial Fibrillation

u Duke Clinical Research Institute v . “ Duke Clinical Research Institute

Conclusions Chiba University

= Clinical research on new drugs is too important to
leave to pharmaceutical industry and CROs.

= Physician Investigators have a responsibility to get
involved

Participating in clinical research education

Providing academic leadership for clinical trials John H. Alexander, MD, MHS
Associate Professor of Medicine

Improving clinical trial research methods Duke Medicine
Enrolling our patients e X
l Duke Clinical Research Institute

From Thought Leadership to Clinical Practice

= Collaboration is key

Duke Clinical Research Institute
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“Regulatory Science Bridge” and
“SMART” Global Concept

Yoshiaki Uyama, Ph.D.
Pharmaceuticals & Medical Devices Agency (PMDA)

Visiting Professor, Graduate School of Advanced

Clinical Science, Chiba University
Visiting Professor, School of icine, Nagoya Uni

Y

Pharmaceuticals oL Medical Devices Agency

Chiba Unwersity March 19 2012

Traditional Science
//—4 Current problenT T\

Low success rate of drug developments,
% Uncertainty to cause SAE after appv5v3l/

W communlcatlon/

Public interest &
needs for medical care

New study design and analytical
methods

Tools for risk communication
Advancing and risk management
Regulatory Science

M&S on efficacy/safety Objective evaluation of

benefit/risk balance

Regulatory science

Traditional science

Securing of
Saocial balance

Public interests &
needs for medical care

“Regulatory Science Bridge”

Products of

science

(Substances,
knowledge,
information)

Wlll help us for the future - drug developments

Tominaga T et al, Clin Pharmacol Ther, 90: 29-31, 2011

Importance of Regulatory Science to increase a marketed product

- Past Strategy N
|Discoveg‘ 1 Evidence Accumulation X Evaluation >| Practical Use )
~ ‘:\ Il,d Approval ] Marketed |
: Examination by frial an
Academic 4 Regulatory
evaluation |y

error without understanding
research
Re-Examination

Unapproved

of regulatory requirements
| . . . —
« Early evaluation/decision []

w W W W
r Future Strategy(Leading to practical use i
e 9op « Avoid unnecessary work

Discove Evidence Accumulation R
4 Practical use
Evaluation
Academic Re Il
gulatory
research 3 Evaluation Approval Marketed

Discussion ger
with PMDA [k

Support

| Collaborative
| | Graduate School

Utilization in PMDA Operation

> Scientific Consultation
»Data Evaluation
»Risk Communication etc.

Identifying
Research Needs

Improve Quality of PMDA’s Operations
and
Advance Regulatory Science

| Promote the Public Health |

- SMART Global -

[- Sharing data/experiences/knowledge globally

[- Managing projects/issues globally

[- Respect for other idea/views globally

]
J
[- Advancing regulatory science globally ]
J
)

[ = Transparent process at global level

WORKING TOGETHER FOR PATIENTS
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