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R&D PIPELINE GROWS — COMPANIES AND NEW DRUGS
INCREASES

Figure 1. Total R&D Pipeline Size by Year 2001-2014
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Source: Pharmaprojects® Pipeline®, January 2014

62% increase new drugs over last 15years
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COSTS TO DEVELOP NEW DRUGS INCREASES
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SOURCES: JA. DiMasi, RW. Hansen, and H.G. Grabowski. “The Price of Innovation: New Estimates of Drug Development Costs.” Journal of Health
Economics 2003; 2212): 151-185; JA. DiMasi and H.G. Grabowski. “The Cost of Biopharmaceutical R&D: Is Biotech Different? Managerial and Decision
Economics 2007; 26(4-5): 469-479; More recent estimates range from $1.5 billion to more than $1.8 billion. See for example J. Mestre-Ferrandiz,

). Sussex, and A Towse. “The R&D Cost of a New Medicine.” London, UK: Office of Health Economics, 2012; SM. Paul, et al. “Howto Improve R&D
Productivity: The Pharmaceutical Industry's Grand Challenge.” Nature Reviews Drug Discovery 2010; 9: 203-214,

NOTE: Data is adjusted to 2000 dollars based on correspondence with J A DiMasi,

Billions {(Constant Dollars, Year 2000)
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INCREASING COMPLEXITY OF EARLY CLINICAL TRIALS

Trends in Clinical Trial Protocol Complexity

20002003 | 20082011 | Percentage
Change

Total Procedures per Trial Protocol {median)

105.9 166.6 7%
[e.g., bloodwork, routine exams, x-rays, etc.)
Total Investigative Site erk Eur-:jen 189 475 5A%
(median units}
Total Eligibility Criteria 3 46 28%
Clinical Trial Treatm;nt Permq 140 175 25%
(median days)
Number of Case Report Form Pages per 55 171 227%

Protocol {median)

*These numbers reflect only the “treatment duration” of the protocol.

_~

SOURCE: K.A. Getz, R.A. Campo, and K.I. Kaitin. “Variability in Protocol Design Complexity by Phase and Therapeutic Area.’ Drug Information Journal
2011; 45(4): 413-420. Updated data provided through correspondence with Tufts Center for the Study of Drug Development.
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CLINICAL STUDY ASSESSMENTS INCREASES
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DRUGS INCREASING IN COMPLEXITY — NEW TARGETS

atorvastatin Interferon-alpha Antibody (IgG)
Molecular weight Molecular weight Molecular weight

= 558 Daltons = 19.625 Daltons = 150.000 Daltons

0 amino acids ~165 amino acids ~1.,300 amino acids

« Early clinical development complex; key aspects safety/PK/PD
« Spans First In Human healthy subjects to early patient studies

* Includes small molecules, peptides, biologicals (domain, complex bispecific
mADbs, antibody conjugates), cell/tissue therapies and gene therapies - many
new drug targets

 Generics and biosimilars
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LIMITATION OF
PRECLINICAL ANIMAL

MODELS
* The mouse is by far the most
common animal model used in
life science research

* The mouse genome reveals
about 30,000 genes, with 99%
having direct counterparts in
humans

* Immunologically, however
mouse and men are very
different

——
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CLINICAL PHARMACOLOGY STUDIES IN DRUG DEVELOPMENT

PHASE I/IB/IIA PHASE IIB/llI

IND/CTA
IND/CTA Enabling FiH to PoC NDA/MAA Enabling Product Extension
(Support IND/CTA) (Support go/no-go decisions) (Support product labeling) (Support new indications)
- Toxicokinetics - SAD—Safety/PK « Drug-Drug Interactions - PK'in New Patient
« Allometric Scaling - MAD—Safety/PK (Bt Populations
. PK/PD Modeling . Pilot Food Effect—PK - Hepatic and Renal - BE New Formulations

Insufficiency on PK
- Thorough QTc Cardiac

- Novel Biomarker & . Elderly—Safety/PK - BE Generics

Disease model . Biosimilars PK

- Robust Cardiac Safety Safety (TQT)
Development _ - Population PK
. Microdosing AMS . Ab§olute BA - Radiolabeled ADME
(Phase 0) (Microtracer—AMS) (mass balance) A
+ Drug Metabolizing - Market-image
Enzyme Probes or Bioequivalence (BE)
i PK
Genotyping on . PK or PK/PD in Special

- Early Metabolic Profile Populations —
(I\./Ilcrf)trace.r—AMS.) . PK or PK/PD in sNDA/ANDA (US)

- First-in-Patient—Signal Pediatric Populations
(S . Population PK or PK/PD

from Pivotal Efficacy or
Safety Studies
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FIRST IN HUMAN COMBINED PROTOCOLS
(SMALL MOLECULE - FLEXIBLE DESIGN

Min. Intoler. Dose

Max. Toler. Dose
Safe Starting Dose Ingle Dose n

(Human Equivalent Dose)

NOAEL/PAD/MABEL
Single Dose 4 guEEEEEEEEEES

Single Dose 3 &
Single Dose 2 [EEEEEEEEEEEEEES - PK? DDI, Human Disease
Model, Ethnicity ,others
-
mme Single Dose 1
. |

Food <! Multiple Dose 3

Effect
Multiple Dose 2

|
>

—> Multiple Dose 1

B8  \Muiltiple Dose Elderly
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RISK MANAGEMENT — REGULATORY ENVIRONMENT

Gruidance for Industry
Oversight of Clinical Investigations —— A
Risk-Based Approach to WMionitoring

DRAFT LI ANCE

Thi=z gonidamce docmoment 1z being distmibated for commeant parposes onls.

Caommmments and swEsesiions reganding this drafi dornoeent sheould e subordthed within 90 days of
ulication m the Federad! Resiorer of The noiicse anmonmoine the avaitlabilicryy of thea draft
suddamces.  Sufbmint commiends o Dockets Mapappemmenit Branch (HFA -3 05 Food amd oo
Sdmimisirabdon. SS30 Fishers Lame_ . 1]l Fockwdille, WD ZEST Suabout elecrsnic
—orEmrments ho Bipcs e resulatons. sowy. Al comepenes shonld b= vdeonffed with e diosck et
onxrber listed m e nodsce of availlabalicy ihat paoblishes m the Fecderal Hesisrner.

For quwestions regardinge this drafr docrnmenn contact CCER ) Ao RMesker O Coomelll an 5000 -788-
2150, SCBERD Orifics of Commamdcatiton, Dhameachk apd Developmment at 200-235-4 709 o 300
EXTV-LIEO0, aoar fCTDEHY} Chassy Cochram at 201 -785-5490.

.S Department of Health amnd Human Services
Food and Dirag Administratdomn
Center for Dirm=s Evalopaiion apd Fesearch (CIVEERE}
T emter for Bislogics Evalmation and Fesearch (CEBER])
Cemifer for evices and FRadwwlo=zical Healith (CTFRE)
Amgast 2011
Frooedmeral
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RISK MANAGEMENT — REGULATORY ENVIRONMENT

HM A 0 Risk Evaluation and

EUROPEAN MEDICINES AGENCY
. o

NCE MEDIGINGS HEAL] Mitigation Strategies:

sorzon Modifications and Revisions
Guidance for Industry

5 AgeTi [

Guideline on good pharmacovigilance practices (GVP)

Module V - Risk ma nagement systams [Rev 1] The portion of this guidance document seiting forth the submission procedures for nsk

Comments and suggestions regarding this document should be submirted within 80 days of
puilication m the Federal Register of the notice anpovmeing the avallability of the guidance.
Draft finalised oy the Agency in collabaration with Member States and 19 January 2012 Submdt electronic comrments fo '_'an|:"2 W ]'egindm]_;_ Zo Sobmit written comments to the
submitted ta ERMS FG Division of Dockets Manazement (HFA-303), Food apd Dnug Administration, 5530 Fishers
- Lape, rm. 1061, Fockville, MD 20832, All comments should be identified with the docker
Draft agreed by ERMS FG 24 January 2012 mumber listed in the notice of availability that publishes in the Federal Rogizrer,

Craft adopted by Executive Director 20 February 2012 For questions Tegaréice this decument contact (CDER) Kristen Everat at 301-706-0453, or

Released for public consultation 21 February 2012 (CBER) the Office of Commumication, Cutreach, and Development at 800-835-4708 or 240-401-
- TE00.

End of consultation (deadline for comments) 18 April 2012

Revised draft finalised by the Agency in collaboration with Member 20 June 2012
States

Revized draft zgreed by ERMS Fi3 21 June 2012

Revized draft adopted by Exscutive Director 22 June 2012

Anticipated date for coming into effect after finalisation 2 July 2012

Draft Revizion 1 finalised by the Agency in collaboration with Member 12 March 2014 U.S. Department of Health and Human Services
States Food and Drog Administration

e .y ded 7 April 2014 Center for Drog Evaluation and Research (CDEE)
Draft Revision 1 provided to ERMS FG Center for Biologics Evaluation and Research {CEER)
15 April 2014

Draft Revision 1 adepted by Executive Director as final April 2015

28 April 2014 Drug Safefy

Date for coming into effect of Revision 1
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RISK MANAGEMENT — REGULATORY ENVIRONMENT

ICH

harmanisation for better haalth

Final Concept Paper
Addendum for ICH E&: Guideline for Good Clinical Practice
dated 2 June 2014
Endorsed by the ICH Steering Commiftes on 5 June 3014

Tvpe of Harmonization Action Proposed

Addinon of an addendum to an existing Guideline, ICH E6, Good Clinical Pracrice (&GCF):
Conseclidated Gudeline

Statement of the Perceived Problem

Since the adoption of the ICH E6 Guidelne on Good Clindcal Praciice (&GCF), clinmical trials
have ewolved substantially, with increases in globalisation, smdy complexity, and
technological capabilities. To keep pace with the scale and complexity of clinical trials and to
ensure appropriate use of techneology we should modemize ocur approach to GCP to enable
mplementation of mnovative approaches to climical tnal design, management, owversight,
conduct, decumentation, and reporting that will betier ensure human subject protection and
data guality. Although ICH E6 generally can be mierpreted as PIII:-"'LdJII.‘J' sponsors flexibility
to implement mnovative approaches, 1t has been misinterpreted and implemented o waws that
mpede innovation by, for example, emphasising less :iu_.p-:-"ta.u' aspects of tnals (e.g.,

focusmmg on the completeness and accuracy of every piece of data) at the expense of critical
aspects (e.g., carefully managmg rnisks to the integnity of key outcome data). Modemising
ICH E& l::-v '11]_.,]_}1E].'|1E].1‘tl]1=' it with additional recommendations will better facilitate broad and
consistent miernational implementation of new methodolegies. Topics to be discussed by the
expert working group (EWGE) to facilitate mnovative approaches to climical frials inclode
gquality misk management and guality-by-design processes which emphasizs wpfront
assessment of misks specific to a study design and protocel. In addition, other siady
operational procedures to facilitate innovative approaches should be discussed, including risk-
based monmenng, focusing on critical study elements, and use of technelogical tools to ensure
robust conduct, oversight, and repeorting.
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EARLY CLINICAL — RISK IDENTIFICATION & MITIGATION
REVIEW SPECIFIC STUDY LIFE CYCLE

Clinical Conduct Postclinical Services

Project
Management

Project Quallty
Laad

Reviuiliment and
Enrollment
Sarvices

Laboratory

{internal and
Safarylah)

Madical Writing

Data
Management
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Probability or | Project D: .
il
Protocol No. IABC occurrence |impact
Sponsor Name 7,8,9 7,8,9
PAREXEL Project No. 220848
Project Manager > 20 < 60Medium
Principal Investigator 4,5,6
PP Initial Release Version
4-Mar-15
dated o > 20 < 60Medium
Project Plan Version No. Final v1.0
This section Version No. [Final v1.0 1,23
P> 20 < 60Medium
Risk M. C ]
Risk information Risk impact status Risk Management
Proba Risk
. Risk Statement Risk Category Mllestone bility iy ks Mng LT Mltlgatlon Planned Contingency Assigned to[Due date Coments /additional
# impacted 1-9 1-9 [ScoreRequir actions details
i ed?
Shortened screening  [Subject Recruitment [First To offer subjects [To delay FSFD to allow for IFSFD has now been
window due to NCT# Subject compensation for ladditional screening time. reached - within
not being available. First Visit cancelled screening timelines.
(FSFV) and appointments. To ensure
1 First 9 8 72 | Yes screening slots are booked
Subject at full capacity.
First Dose PM /
(FSFD) Recruiter
ILong follow-up period [Subject Recruitment [First [The study payments will |[While PXL are awaiting Ethics
for the subjects Subject be staggered across the  fapproval for the ICDs, subjects will
First Visit follow up period and the |pe verbally informed of the change
2 FSFV) 9 7 [CDs will be updated. to the payment schedule.
Subjects will be informed [Screening visits will be overbooked
of the study schedule for maximum attendance. PM /
63 | Yes during recruitment. Recruiter
Number of dosed Other Safety Minimum number of Subjects being screened for the next|
subjects is below Review subjects (six) required for [cohort will be asked if they can
3 [target. Meeting 5 9 Dose Escalation specified [reschedule and be included in a PM / Specific screening for
in Protocol. staggler group, if the number of  |~linical a straggler group will
45 | Yes dosed subjects is below target. [Team not need to take place.
IRAVE transcription  [CRF / eCRF Safety The data quality team are [Prompt monitoring of the RAVE
one day prior to the Review ware of the tight data.
safety review meeting. Meeting imelines and the
4 5 5 equirements. Calendar
eminders will be in place
o0 ensure timely PM / Data
© 2016 PAREXEL INTERNATIONAL CORP. / (15 »s | GONRHMENTIAL Quality PAREXEL.




2006 TEGENERO 1412 TRIAL — LESSONS LEARNT

Healthy volunteer first in man trial, administered to first dose
cohort at 1/500 of NOAEL dose in cynomolgus monkeys and
caused in 6 subjects cytokine storm and multi-system organ
failure requiring intensive treatment.

TGN-1412 - a humanized anti-CD28 monoclonal Ab of the IgG4
subclass.

A “superagonist” Mab targeting CD28, preclinical studies in monkeys and mice showed it
activated and expanded resting T-cell populations without a requirement for T-cell
receptor engagement as a“second signal’.

A potent activator of “regulatory” T-cells, was non-toxic and effective in rodent models of
autoimmune disease.

MABEL dose not considered, (except in retrospect) but human T-
cells in vitro had released 1000-fold more cytokines than monkey
T-cells exposed to TGN-1412 in vitro.

© 2016 PAREXEL INTERNATIONAL CORP. / 16 &ON FIDENTIAL PAREX EL®
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THE PREDICTIVE VALUE OF AN ANIMAL MODEL
(FROM THE ABPI/BIA POST-TEGENERO TASK FORCE REPORT)

“CAREFULLY CONSIDER”:

* the target’'s homology between human and animal safety species

« similar target expression / distribution between human and animal
species

« differences in physiological systems and/or downstream pathways that
may be affected

* a literature review of related pathways and whether there are known
biological differences between the animal species and humans

* in vitro binding affinity (human and animal)
* in vitro bioactivity or functionality / potency (human and animal tissue)

* the biological effect of the antibody FC regions in the animal species
and their relevance to humans. (effects on clearance, ADDC vary with
species)

© 2016 PAREXEL INTERNATIONAL CORP. | 17 &ON FIDENTIAL PAREX E]_Jm
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WHAT WAS WRONG WITH THE TGN1412 SAFETY
PHARMACOLOGY/TOXICOLOGY? (OR ITS INTERPRETATION)

« Sponsor and regulators gave the safety profile in monkeys priority
over exposure/response data with human immune cells. Human in
Vitro responses were incompletely characterized and were not
conservatively interpreted.

 Ignored receptor occupancy: Based on data in IMPD, when binding
affinities and PK modeling is considered, this product dosed at 0.1
mg/kg would achieve >90% receptor occupancy. (this is NOT a safe
starting dose for an agonist)

* Ignored published data on CD28 expression on human neutrophils,
NK cells, mouse mast cells and neutrophils, NK cells, and mast
cells ignored in safety pharmacology and tissue cross-reactivity
studies.

© 2016 PAREXEL INTERNATIONAL CORP. / 18 &ON FIDENTIAL PAREX E]_m
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EU GUIDELINE FIRST IN

HUMAN STUDIES * Definition of “high-risk IMP”

» Mode of action
» Nature of the target

W ia TR
ndoa, 19 July 2007

Len h
Doc. Ref EMEA/CEMP/SWP/28367/07

* Relevance of animal model

COMMITTEE FOR MEDICINAL FRODUCTS FOR HUMAN USE
(CHMP)

* Preclinical

.
CHTALAN CLINICAL TRIALS WITH INVESTICATIONAL MEDICINAL PRODUCTS » Relevant species

 Human tissue/cells

DRAFT AGREED BY CHMP EXPERT GROUP 6 March 2007

ADOPTION BY CHMF FOR RELEASE FOR CONSULTATION 22 March 2007

END OF CONSULTATION (DEADLINE FOR COMMENTS) 23 May 2007

L] L]
AGREED BY CHMP EXPERT GROUP 4 July 2007 ® C I I n I ca I
ADOPTION BY CHMP 19 July 2007
DATE FOR COMING INTO EFFECT 1 Sepramber 2007

» Study population
Study design
Starting dose (HED, MABEL)
Dose escalation

First-in-buman, Phase I clinical trials, idennfication of nisk, non-climical
ts._animal models. MABEL. risk on stral

Monitoring (safety)

T ST 2 Stopping criteria

20) x [
E-mal; mal@emeasumpa ey Mo wew.emes ol eu

Study site accreditation
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SAFETY RISK
MANAGEMENT —

REGULATORY
ENVIRONMENT  EMA and similar Japanese

PMDA guidelines on requirements
for FIH trials — Risk assessment

o » Update to the 2007 document
EUROPEAN MEDICINES AGENCY proposed by the EMA for 2017

SCIENCE MEDICINES HEALTH

21 July 2016
EMA/CHMP/446302/2016
Committee for Medicinal Products for Human Use (CHMP)

Concept paper on the revision of the ‘Guideline on
strategies to identify and mitigate risks for first-in-human
clinical trials with investigational medicinal products’
(EMEA/CHMP/SWP/28367/07)

Adopted by CHMP for release for consultation 21 July 2016
Start of public consultation 21 July 2016
End of consultation (deadline for comments) 30 September 2016
Comments should be provided using this template. The completed comments form should be sent to
FIH-rev@ema.europa.eu

Keywords First-in-human, early phase, clinical trials, risk mitigation, integrated

protocals, multiple ascending dose. ‘

© 2016 PAREXEL INTERNATIONAL CORP. |/ 20 CONFIDENTIAL PAREX,EL@



KEY RISKS IN A CLINICAL PHARMACOLOGY UNIT
CONDUCTED STUDIES

Protocol,
IB/IMPD/regulatory
document delays

Safety Issues Ethics and
Emerging clinical regulatory
trial issues delays

EARLY
PHASE
CLINICAL
TRIAL
RISKS

Recruitment
healthy subjects
and/or patients
clinical conduct

IMP Supply/
manufacturing
issues

Bioanalytical/
Biomarkers
(PK/PD)
assay issues
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PAREXEL GLOBAL EARLY PHASE UNITS

Baltimore
(90)

Los Angeles
(75)

© 2016 PAREXEL INTERNATIONAL CORP. / 22

London
(60)

Berlin
(120)

Bloemfontein
(80)

CONFIDENTIAL

Five Early
Phase units,

420+ beds
hospital based

» 1,000+ Early Phase
employees and
includes 50
medical staff

Conducts > 400
studies/year; >40
FIH studies; >20%
biologicals

PAREXEL.



PAREXEL EARLY PHASE UNITS

« Conduct the full range of Clinical Pharmacology studies

 All units based in a major hospital with emergency and intensive care
procedures except in Bloemfontein, South Africa

« Experienced and well trained medical and clinical operations staff
« World class facilities and equipment for complex clinical studies

 First in Human (FIH) healthy subject studies conducted in hospital based units
ONLY

« Safety Risk Identification and Mitigation processes in place including:

— Global FIH process for ALL PAREXEL studies overseen by Early Phase
Global Medical Sciences

— Green Light sign off process by the study Principal Investigator to insure all
documents, procedures and processes adhered to including sponsors and
PAREXEL insurance in place

— Protocol defines risks and mitigation strategies

© 2016 PAREXEL INTERNATIONAL CORP. /| 23 CONFIDENTIAL PAREX EL®



PRACTICAL SAFETY ASPECTS - FIH OR COMPLEX STUDIES
STUDY DESIGN, STAFFING, FACILITY

« Comprehensive knowledge of preclinical information about the compound
is essential (PK, PD, toxicology, metabolism etc.)

 Careful starting dose selection based on Guidelines - NOAEL/MABEL/PAD
* Dosing of sentinel subjects (1 active, 1 placebo)
« Dosing interval on following days should be based on PK and PD profile

« Maximum number of dosed subjects should be limited to 6-8 in order to have
sufficient treatment capacities in case of unexpected SAEs

« Study conducted in hospital based facility with adequate well trained staff
« Availability of general and study specific emergency procedures

- Standardized safety risk identification and mitigation assessment should be
performed by qualified person -experienced medical Clinical Pharmacologist

© 2016 PAREXEL INTERNATIONAL CORP. | 24 CONFIDENTIAL PAREX EL®



PAREXEL SAFETY RISK OVERSIGHT

EMEA/CHMP/SWP/28367/07

Guideline on strategies to identify and mitigate risks for
first-in-human clinical trials with investigational medical products

PAREXEL Global SOP
2007

SOP- Identification and mitigation of risk in clinical trials for ALL FIH
studies (healthy subjects and patients) and other complex studies
including biosimilars
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RISK MITIGATION

A structured process
developed by PAREXEL Global
Early Phase Medical Sciences

» 3 Step approach:

STEP 1: Prepared by Senior Clinical
Pharmacologist (all FIH studies)

*STEP 2: Prepared by Principal
" Investigator

*STEP 3: Prepared by Principal
Investigator

* Overall opinion:
High Risk — Not Known — Not High Risk

* *if conducted in PAREXEL unit

© 2016 PAREXEL INTERNATIONAL CORP. | 26 CONFIDENTIAL PAREX,EL@



STEP 1 CARD: RISK IDENTIFICATION

§ Risk Identification and Mitigation (Preliminary, IMPD was NOT provided!)

Juestion

YES

MK

e |

Biological or highly species-specific agent?

Mode of

New therapeutic class?

Action

Target is immune system or cellular-associated?

Agonist of a self-amplifying cascade system?

Multifunctional molecule (pleiotropic)?

New molecular structure with enhanced receptor interaction?

Evidence for non-linear pharmacokinetics?

Nature of

Target not well established/known?

Target

Specific human target?

Is the starting dose/dose range not justifiable?

High potential for autoimmunity?

e R
Relevance

Animal model not entirely adequate?

of Animal

Specific human target not present in animal model?

Model

Evidence of high species (human) specificity?

In vitro response different from /7 vivo response in animals?

NN ENENENENENENENENENENEN RN

Note: If any of the above answers is YES, assume higher risk of IMP. In this case,
additional precautions in the following categories may be necessary!
Zl
© 2016 PAREXEL INTERNATIONAL CORP. / 27 CONFIDENTIAL
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STEP 1 CARD: RISK MITIGATION

Topic Question YES | NK | NO
Safety Major safety concerns? v
If YES state which organ system:
Minor safety concerns? v
If YES state which organ system:
Are safety measures inadequately addressed? v
If YES state which organ system:
If YES suggest safety measurement:
First Dosing Day: more than one subject planned? v
Is observation period between dosing too short? v
If YES suggest observation suitable period:
No definition of stopping criteria? v
No confirmatory safety pharmacodynamic parameter planned? v
If YES suggest a suitable parameter:
Study Enrollment of female subjects of childbearing potential planned? v
Population | Enrollment of minors planned? v
Special Population? v
If YES: state what population:
Anticipated recruitment difficulties? v
28
© 2016 PAREXEL INTERNATIONAL CORP. / 28 CONFIDENTIAL
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STEP 1 CARD: RISK MITIGATION

Topic

Question

YES

NK

Are inclusion criteria inappropriate
If YES state which: Number X
If YES suggest change:

Are exclusion criteria inappropriate
If YES state which: Number X
If YES suggest change:

Number of subjects per cohort to small?

Number of subjects on placebo per cohort to small?

Summary

High Risk Compound?

NS

Additional items:
« Comments and information about the compound (e.g. summary of the mode

oaf action, preclinical data etc.) for the Feasibility Team and the Pls

« Questions and Comments to the Sponsor:

 Requests for additional information, e.g. the IB

« Suggestions for further safety assessments, design aspects etc.
(methods, biomarker)

© 2016 PAREXEL INTERNATIONAL CORP. / 29 CONFIDENTIAL
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PAREXEL FIH RISK ASSESSMENTS: 2007 — 2015
9 YEAR REVIEW

High Risk 15 (9%) 6 (2%) 21* (5%)
Non- High Risk 159 259 418
Not Known 25 26 51
Total 199 291 490

* Escalated to CMO and decision re study
conduct by PAREXEL; >50% studies declined
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PAREXEL ELECTRONIC SOURCE DATA CAPTURE
ESSENTIAL TO MONITOR SAFETY & POTENTIAL RISKS

e eSource Data Flow - ClinBase
e eSource data and “eSource CRF” are used

» An eSource is the electronic backend of data — rapid data access, safety reviews, data
analysis:
Spotfire and internal and external review (secure web portal)

» eSource database guarantees 21 CFR part 11 system compliance

Central Lab Investigator Site Data Management eSource
Examples:

—b@ ClinBase,
Impact

Database

_zm_,

Stakeholders, e.g.
Biostatistics, Sponsor,

Regulatory Authorities
Staff
eSource Database Extracted Clinical
protocol Datasets
data *B
Blank >

eSource
Print
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LAB - LINE PLOTS

DM  LB-LinePlots  LB-LFTPanel  LB-LFTPanel%  LB-HemePanel  LB-HemePanel%  LB-BoxPlot  LB-ShiftPlot LB-HYsLAW AE- ¢ ) LAY o =
Reset filters A Lab-Line Plots  Baseline: P01 - D-01-0024:00 PRE

Calor by:

StudylD ALT - IuiL RANDOM NO
33048

. W0t

W12
Cohort [ 104
1 W05

m106
i< w17
ME L

109

oo
Group Name 0111
/] raup 1 - Sequence 1 (2.5 / 25mg) m1z2

m Group 1-5equence 2 (2.5 25mg)
m Group 2 - Sequence 1 (5 /50 mg)
m Group 2 - Sequence 2 {5 / 50 mg)
m Group 2 - Sequence 1 (10 /50 mg)

Result (Average)

m Group 2 - Sequence 2 (10 / 50 mg)

Subject
Type to search in st 002400PRE  007200POST  002400PRE  O0O7200POST  O02400FRE  0O7200POST  0240:00 POST
0-01 D004 0-01 D004 0-01 D004 Do
P01 P02 P03

v PERIOD_MNAME  TRIALDAY _NAME MEASUREPT_NAME

@ Ready  Unread messages (2) .. 544 0f 36,045 rows  Omarked 76 columns LI
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AE - TIMELINE

~ CDTL_SOC_ABEREV, CDTL_PT, RANDOM_NO, AE_NO vs. START_DATE

Color by
INTEMSITY_TERM
) Skin irritaton 105 -1 @ = 1 oor————F—1 W nild
StudylD Skin Blister 122 1 ._?—.zl_"_| ® i W Moderate
33343 Resp Oropharyngeal pain 474 g Fili] ®
" Coughypz 1 ) *— ® 1 o— Shape by
Epro Dysmenorrhosa-132 -7 ._‘_..'.'l ol event type
soc Psych Mood altered 1255 & o I end
Type to search in list Paraesthesia-132 1 1w ® o ’{ @ start
3284 ' o
|+ 2301 o ® ®
Blood and tymphatic system disor... Mery L] L3
. . = Headache 225 1 ® .’l
Cardiac disorders 0 2213 :‘I Fi11
Gastrointestinal disorders = 132 -8 ® L ® Bl
General disorders and administra... 1 1054 o "y fi1 [
Infections and infestations Myalgia 2131 L4 .g_;l—'
Injury, poisoning and procedural ... ¥ Musc Musculoskeletal pain| 208 7 ..#‘—l
Back pain (132 4 *a— o ®
ot Inj&P Injury-306-1 ® 1
Oral herpes (328 8 o—
Type to search in list 3081 o——1 ..-l .
Infec o— [ i 1
- Nasopharynoitis 1'?1 1 .—.:rl . 1

Abdominal pain (=i 1062 P ' 1 -~ 1
Back pain Genrl . [ ] " L 2

) Chestpain- 2088 *—1 .. 1
E::stetr _ Proctalgia 305 ‘1 ® W *—i

est pain Gingivis 106 3
Constipation L Gastr Flatulence 1051 “*I '__.. i o |
Cough 7 Diarrhoea 24 7 [ o | ] ® )

Abdaminal pain 227 2 .—z o
Card Palpitations 124 12 o®

Subject e | o
Type to search in list

. 8Me2012 Q282012 10532012 10102012 10M72012 1024202 1wEem:2 117202
{All} 46 values || -

The AE timelines tab displays all AEs by SOC and PT and stacks them according to start
and stop dates and severity. The user can see what AEs have occurred during the course
of treatment during study and how they overlap. This display helps tell a story about a
particular subject or subjects
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VS AND ECG - BOX PLOTS

N ~ VS -BoxPlot

Period Name

Baseline: P01 - D001 - 0001:00 PRE

i

If

i

[Oscr s
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85
Wl Po2
I/]Po3 B0 s 1.4

75
Group By 0

Q 85

Group Name o 60 1 1 t 1
Cohart z 5 el
Gender ® -
Gender » Cohort 50 -

45

D-01 D001

0022:... 00 00 00 00 0D
Custom Range

Gount 78 2424242424 ;

uln Median 765 7169 7189 69 -

mos0 v Qutliers 0 31212
draw hide

< >

= EG - Box Plot

QTCF_VALUE

i

(Empty)

-
—_—
L]

450 (ul
440 ey
430
420
410 .
380
370
= 350(lin)
T RS USRNSSR RN RN
P03
D-01 DO01 D002 D003 D004 D005 D006 D007 D009 D011
0022:00 PRE 0001:0... 0002:0... 0004:0... 0008:0... 0024:0... 0048:0... 0072:0... 0096:0... 0120:0... 0144:0... 0192:0... 0240:00 POST
Count 23 23 23 23 23 23 23 23 23 23 23 23 23
Median 401 409 412 414 402 412 a0 403 409 408 405 412 413
Qutliers 0 0 0 0 o 0 0o "] o 0 o o ]

PERIOD_NAME TRIALDAY_NAME CONTINUQUS_NAME

« Box plots for VS and ECG data have similar functionality as for Labs
* Note the ability to add a custom range to VS and ECG box plots
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BIOTRIALS/BIAL INCIDENT — BIA 10-2474 SAD/MAD STUDY -
DEATH OF HEALTHY STUDY SUBJECT

 Single doses of BIA 10-2474 administered with no key issues or signals up to
100mg

« Multiple doses (LAST and highest MAD dose 50 mg) started Wednesday,
January 7, 2016 with 8 male subjects (6 active, 2 placebo). Subjects confined to
the clinic.

* Dosing Day 5 (Sunday) first subject experienced SAE

— Hospitalized with ,stroke“?, resuscitated?, reported, brain dead” and died a
week later

 Further dosing was not stopped (next Dosing Day 6) for remaining subjects.
The other subjects received one addtional dose.

« Subject 2-5 hospitalized with CNS symptoms and signs

* “with three were suffering a ‘handicap that could be irreversible’ and another also
had neurological problems.”

« All released from hospital, unknown condition ; one hospitalized, but NO
symptoms;

» Both placebo subjects — no safety findings Source: TSSC Report
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BIA 10-2474 — A SAD/MAD STUDY
WITH DISASTROUS CONSEQUENCES

 THE IMP - BIA 10-2474 is an inhibitor of fatty acid amide hydrolase (FAAH),
increases brain concentration of anandamide, an endogenous ligand for the brain
CB1 cannabinoid receptor. BIAL claimed that the inhibitor is reversible, but later data
indicate that it is irreversible or very slowly reversible.

* BIA 10-2474 developed to treat pain and CNS disease

* FAAH metabolizes also

» oleamide, a sleep-inducing lipid originally isolated from the cerebrospinal fluid of sleep
deprived cats, and

» N-acetyltaurines, which are agonists of the transient receptor potential (TRP) family of calcium
channels

» Both not discussed in the protocol or IB

* BIA 10-2474 has low selectivity for FAAH versus other targets including CNS
acetylcholinesterases. Little information provided in the submission re off-target
enzyme interactions.

Source: Temporary Specialist Scientific Committee (TSSC) Report April 2016
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INDEPENDENT BODY TSSC
FINDINGS/KEY RECOMMENDATIONS

Bial/Biotrials Issues TSSC Recommendations
* Incomplete preclinical package * Improved preclinical studies to establish
- a dose-effect curve predictive of
* Regulatory review limited real-life, future therapeutic efficacy.
* Clinical study « CNS assessments in clinical study
— Limited CNS monitoring « Ongoing monitoring of safety, PK,

PD data during the study with changes

— No use of ' data t rt
! previous data to suppo to protocol as required

dose escalation steps and levels

» Dose adjustment to consider variability of

— Stopping rules not in place re SAEs L :
exposure considering worst case scenario

— Inadequate safety monitoring

during MAD » Global sharing of trial information

— Study conducted in non hospital
based facility

© 2016 PAREXEL INTERNATIONAL CORP. | 37 CONFIDENTIAL PAREX EL®



SAFETY RISKS IN EARLY

CLINICAL STUDIES —
SUMMARY
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« Optimal safety risk mitigation

strategies should be in place for
all studies conducted by Clinical
Pharmacology units

Adequate processes to cover
clinical staff training, adverse
event handling, safety risk
assessment, emergency
procedures, medical staff
accreditation and drug
preparation, handling and dosing

Pending updates to EMA Risk
Mitigation Guidelines in 2017

Future new and more complex
drugs and targets will require
ongoing review and updating of risk
minimisation procedures by
Pharmaceutical Companies and
CROs

PAREXEL.



EARLY CLINICAL RISK ASSESSMENT — SUMMARY

Protocol
design

Modern,
risk-based
approach

Improved
efficiency

.

QUALITY
CLINICAL TRIAL
DATA

Enhance
human
subject

protection

Variety of
monitoring
activities

Aim : Enhanced safety and improved data quality
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THANK YOU
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