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BRIEF COMMUNICATIONS

PD-1 immune checkp
blockade reduces pathology
and improves memory

in mouse models of
Alzheimer’s disease
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“Typical” Scenario

RESEARCH HIGHLIGHTS

Immunotherapy opportunity
emerges for Alzheimer disease
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Enthusiasm
in the field
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Systemic immune-checkpoint blockade with anti-PD1
antibodies does not alter cerebral amyloid- burden in several
amyloid transgenic mouse models
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CHEMISTRY

s ' Ll )
Why Alzheimer's Drugs Keep
L] LJ -
Failing
Drug candidates have a 99.6 percent failure rate, and poor early detection methods make
clinical trials difficult and costly

Challenges

e Understand disease pathophysiology and
disease heterogeneity

e Diagnose early
e Get timing of treatment right
e Generalizability / translatability of animal

- -

e Robustness and reliability of preclinica@




Growing External Investment by
Pharmaceutical Industry...

CROs and academic $19.2bn
Dl spent by pharmaceutical
primary outsourcing partners industry in 2016 for outsourcing
for pharmaceutical companies the discovery of pharmaceutical

and biotech drugs

$43.7bn

expected rise by 2026 due to

outsourcing in drug discovery
News Medical,

Feb 2018

https://www.news-medical.net/whitepaper/20180212/Market-Highlight-
The-Outsourcing-of-Pharmaceuticals.aspx



...Could Translate in Large Costs for Non-Reproducible R&D

@PLOS ‘ EIOLOGH June 9, 2015
The Economics of Reproducibility in Point estimate of cumulative
Preclinical Research irreproducibility rate:
Leonard P. Freedman'#, lain M. Cockburn?, Timothy S. Simcoe?? 53 3 %

[ ]

$ 28 billion spent on preclinical research that is not reproducible in the US b

Approx. S 10 billion spent on outsourcing discovery work that
was not reproducible in 2016 ?
Could more than double by 2026




Risks Related to Discovery Data

efficacy safety safety -> efficacy
Hit ID & Hit-to- Lead Fecinica Clinical
e development &
Lead Optimization development
safet
v v v v
Screening Lead Identification NME IND
Initial patent filing Declaration IBv.1
Key risks
ality data =
Quality Critical decision making data ---=== Patients, Regulators

Quality decisions
= best assets to
patients

(efficacy & safety) Strategic decisions, $5$

Data used in patent filings sermmmsammmneasennssnesnnnnnnn |ntellectual property

Publications ===*=== Pyblic trust/reputation

Animal welfare =suens Fthics - Credo

GCP and Human tissue regulations for human samples ====xat Regulators




FACTS AND FIGURES

Full project title:
Start date:
Duration:
Participants:

IMI funding:

https://quality-preclinical-data.eu/

European Quality In Preclinical Data

01 Oct 2017

Jyears

29 institutions from 8 different countries

4.5 million € (4,495,523.00 €)




What is EQIPD? E@IPD

First IMI consortium completely dedicated to improving
preclinical data quality

Joint undertaking by Big Pharma, CROs, Academia and
Scientific Associations

Proof of concept in Neuroscience and Safety, facilitated by
a Quality Management System

Expand R&D-wide if successful




The EQIPD Consortium

® 29 Institutions from 8 different
A countries
11 EFPIA companies
@ e 10 Universities
o 7 CROs
1 Scientific society

©

6 External advisors
8 Associated collaborators
~100 Stakeholders



Our Vision

Robust data and scientific rigor in preclinical studies

will enhance the pace of knowledge gain, shorten
the time needed to make new drug treatments
available to patients and impact on the 3Rs




Our Objectives

Within animal study design

and data analysis, define the

variables that influence the
outcome of preclinical
research conducted in
industry and academia

Validate the feasibility of the

guality management system

in prospective animal studies
conducted by our partners

Define the components that
will make up the EQIPD
Quality Management System
and formulate consensus
guality recommendations

Deliver an online
educational platform
providing certified education
and training in the principles
of quality management and
rigor




Progress Today

Systematic Review on Alzheimer’s Disease animal models under way

e Systematic search of 3 online database completed
® 265,258 hits detected, 4,000 studies screened, 347 studies included
* To be complemented with historical data from consortium partners

First version of Quality Management System for non-regulated R&D developed

* Roll out for beta-testing May 2019

Guiding Research Principles identified through systematic review of existing guidelines

¢ Informed development of the QMS and planning for the harmonisation stage of prospective studies

Preliminary scope for E-learning program determined

e E-learning materials have been gathered



Key to Success

@ Strong collaborative effort

,. ' o
,;m Broad buy-in and support

o Very systematic approach, wide coverage

€8 ) Evidence based, from scientists for scientists
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Historical Data Analysis

Aim: Define variables of internal and external validity in experimental

design, conduct and data analysis that are determinants of outcome in

preclinical studies

Partnerl [ Partner 2 Partner 3 Partner.. [
] T | ), [

Consortium data
(3 commonly used in vivo tests)

= 3‘“‘; * Sample size
h "? ¢ Blinding
Literature « Randomization

Public databases

Partner n
~



Research Guidelines

Aim: Develop guiding principles and criteria governing rigor in

experimental design, conduct and analysis of preclinical studies (using
animals)

Opon accoss + 13,863 papers screened

Protocol for a systematic review of . 62 papers finally included
guidelines for rigour in the design, 4 ;
conduct and analysis of biomedical 58 items _extracted
experiments involving : 2 Delphi rounds
laboratory animals » Consensus meeting
Jan Vollert,” ' Esther Schenker,” Malcolm Macleod,” > Anton Bespalov,*® * 33 |temS flna”y |nC|Uded
Hanno Wuerbel,® Mal;%in Christian Michel, 1;"7 Ulrich Dirnagl,,: Heidrun Potst?hk?.g y 2
e ED Vo acklen ™ BinicaiAltevodt, ™. Ancrew 3.C Rice. * Recommendations for prospective

studies

Evidence
from WP4

A

.,

WP2 ANALYSIS

* Sample size
* Blinding

Randomization
. wes




Cross-site Validation

Aim: Validate the principles and research models that improve

robustness and data quality in preclinical studies

Stage 1: Localization

* Sample size
* Blinding
.

Randomization

Stage 2: Harmonization

Effect of reduced inter-lab variability?



Cross-site Validation

Aim: Validate the principles and research models that improve

robustness and data quality in preclinical studies

¥

. .age 2: Harmonizatiu 1

Stage 3: Ring testing

Effect of blinding of test item



Quality Management System for Emerging and Classical
Technologies

Aim: Support the essential processes, procedures, responsibilities and

cultural aspects relevant to implement the guiding principles that improve
robustness of preclinical studies

v Analysis of the current Core Requirements of the Quality

. 4 System
use of research quality
. . . |
principles, best practices | e
and cha||enges based on performance standards: | veieinse
. . guidance on desired outcome I
v"ldentification of key PHASE 3 ‘ - ﬁ%?l::ipuse
. . . . Quality System
principles using a Delphi =
Respond to
process prAsE 2 4 | e
. . . il
v Fine-tuning following T esabien
must-have (core) elements L a basis to bulld
stakeholder feedback " leo e e o e [z
system
. o, “, B, %, 3 e, A i
(ongoing) i ”‘335:%, Py iy, e,
", %}:"%%, g, ”%e,%:q,,% °~e,,% %, %, o,
S % “%, V’bo 0/'9% o



QMS Maintenance and Assessment

Aim: Generate critical, high-level processes to ensure efficient

governance of the new gquality system

* Internal governance: Develop tools for self-assessment

. External governance: Can we learn from AAALAC?
. On-site or remote assessments (e.g. questionnaires)
. Establish an accreditation system?

. Review of existing quality systems

Governance Building Blocks

* Roles and responsibilities

Quality Systems Evaluated » Management of resources

e [SOx3 * ASQ » » Conflict of interest

e AAALAC e GLP ¢ Control and improvement
* RQA e Janssen * Auditing

e BBSRC e Novartis e Certification

* Sustainability
* Training



Training Platform

Aim: Maximize sustainability and impact of the EQIPD Quality System by

development of an engaging learning environment to ensure research
community wide expansion of knowledge about the EQIPD principles

Learning Environment

E@IF’D Summer School

Education J| Experience | Exposure <o

e N— . Radboud Universiteit i%
s mﬂf
- xchange
Trammg scheme | groups @Radboud university medical center, Nijmegen, The Netherlands

Material

3 Discussion Lecturers: Kim Wever, Thomas Steckler, Malcolm Macleod, Martin Michel, Anton Bespalov,
(cou_rses’ forums Martien Kas, Lee Monk, Judith van Luijk
webinars,

Day 1 (Monday September 10™ )
podcasts) ~hoo Bl EQIPD: Why are we here? (i.e. why do we need to address preclinical data quality?)
m ogs Time  [Duration Topic Lecturer
9:00 |15 Welcome, summer school objectives, program preview Kim Wever

9:15 |45 Introduction of participants and lecturers: Who are you? Why | Everyone
did you join this summer school? What have been your
successes and so far? What do you hope to learn?

10:00 |60 Lecture: “Origins of poor data robustness” Thomas Steckler
. Evaluation of existing training modules 3 Moo s ey

+ Positive predictive value

«  Poor control over experimental conditions

. User requirements identified

+ Poor izability of research findings
. . . 11:00 | 30 Break -
(] 11:30 |60 Lecture: rigor in preclinical research Malcolm Macleod
POtentIaI SerVICe prO\”ders to hOSt the 12:30 (30 Discussion: Stakeholders in research rigor: who is in the greatest | Thomas Steckler /
need of higher research quality standards? E.g. industry, Malcolm Macleod

aradamia ar FROCY Vanna coianticte ar matire rocoarcharc? (/100 Mankl

platform contacted






