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AGENDA

RISK MANAGEMENT 
IN EARLY CLINICAL 
TRIALS – A CRO 
PERSPECTIVE

• Introduction

• Risks in Phase I 

• Safety Risk Mitigation 
Procedures and 
Requirements 

• Bial/Biotrials Subject 
SAE/death

• Summary 
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R&D PIPELINE GROWS – COMPANIES AND NEW DRUGS 
INCREASES

62% increase new drugs over last 15years
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COSTS TO DEVELOP NEW DRUGS INCREASES
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INCREASING COMPLEXITY OF EARLY CLINICAL TRIALS

5
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CLINICAL STUDY ASSESSMENTS INCREASES

Phase II Phase IVPhase III

From PHRMA 2013 Profile
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DRUGS INCREASING IN COMPLEXITY – NEW TARGETS

• 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
mAbs, 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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FiH to PoC
(Support go/no-go decisions)

IND/CTA Enabling
(Support IND/CTA)

NDA/MAA Enabling 
(Support product labeling)

Product Extension
(Support new indications)

• SAD—Safety/PK
• MAD—Safety/PK
• Pilot Food Effect—PK
• Elderly—Safety/PK
• Robust Cardiac Safety
• Absolute BA 

(Microtracer—AMS)
• Drug Metabolizing 

Enzyme Probes or 
Genotyping on PK

• Early Metabolic Profile 
(Microtracer—AMS)

• First-in-Patient—Signal 
of Effect 

• Toxicokinetics
• Allometric Scaling
• PK/PD Modeling
• Novel Biomarker & 

Disease model 
Development

• Microdosing AMS 
(Phase 0)

• Drug-Drug Interactions 
(DDI) 

• Hepatic and Renal 
Insufficiency on PK

• Thorough QTc Cardiac 
Safety (TQT)

• Radiolabeled ADME 
(mass balance)

• Market-image 
Bioequivalence (BE)

• PK or PK/PD in Special 
Populations

• PK or PK/PD in 
Pediatric Populations

• Population PK or PK/PD 
from Pivotal Efficacy or 
Safety Studies

• PK in New Patient 
Populations

• BE New Formulations
• BE Generics
• Biosimilars PK
• Population PK 

sNDA/ANDA (US)

IND/CTA NDA/MAA

PHASE IIB/IIIPHASE I/IB/IIA

CLINICAL PHARMACOLOGY STUDIES IN DRUG DEVELOPMENT
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FIRST IN HUMAN COMBINED PROTOCOLS 
(SMALL MOLECULE - FLEXIBLE DESIGN)

Single Dose 1

Single Dose 2

Single Dose 3

Single Dose 4

Multiple Dose 1

Multiple Dose 2

Single Dose n

Min. Intoler. Dose

Max. Toler. Dose

Food 
Effect

PK?

yes

Multiple Dose Elderly

Safe Starting Dose
(Human Equivalent Dose)

NOAEL/PAD/MABEL

DDI, Human Disease
Model, Ethnicity ,others

Multiple Dose 3
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RISK MANAGEMENT – REGULATORY ENVIRONMENT 
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RISK MANAGEMENT – REGULATORY ENVIRONMENT 
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RISK MANAGEMENT – REGULATORY ENVIRONMENT 
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EARLY CLINICAL – RISK IDENTIFICATION & MITIGATION
REVIEW SPECIFIC STUDY LIFE CYCLE  
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Protocol  No. ABC
Probability or 

occurrence
Project 
impact Risk rating

Sponsor Name 7,8,9 7,8,9 >80 = Unacceptable
PAREXEL Project No. 220848 4,5,6 > 60 < 80High

Project Manager 1,2,3 > 20 < 60Medium
Principal Investigator 4,5,6 7,8,9 >80 = Unacceptable

PP Initial Release Version 
dated

04-Mar-15 4,5,6
> 20 < 60Medium

Project Plan Version No. Final v1.0 1,2,3 <20 = Low
This section Version No. Final v1.0 1,2,3 7,8,9 > 60 < 80High

4,5,6 > 20 < 60Medium
1,2,3 <20 = Low

Risk Management

Risk information Risk impact status Risk Management

Risk 
# Risk Statement Risk Category Milestone 

impacted

Proba
bility 
1 -9

Impact 
1 -9

Risk 
Score

Risk 
Mgmt 
Requir
ed?

Planned Mitigation 
actions Planned Contingency Assigned to Due dateComments / additional 

details

1

Shortened screening 
window due to NCT# 
not being available.

Subject Recruitment First 
Subject 
First Visit 
(FSFV) and 
First 
Subject 
First Dose 
(FSFD)

9 8 72 Yes

To offer subjects 
compensation for 
cancelled screening 
appointments.  To ensure 
screening slots are booked 
at full capacity.

To delay FSFD to allow for 
additional screening time.

PM / 
Recruiter

FSFD has now been 
reached - within 
timelines.

2

Long follow-up period 
for the subjects 

Subject Recruitment First 
Subject 
First Visit 
(FSFV) 9 7

63 Yes

The study payments will 
be staggered across the 
follow up period and the 
ICDs will be updated.
Subjects will be informed 
of the study schedule 
during recruitment.  

While PXL are awaiting Ethics 
approval for the ICDs, subjects will 
be verbally informed of the change 
to the payment schedule.
Screening visits will be overbooked 
for maximum attendance. PM / 

Recruiter

3

Number of dosed 
subjects is below 
target. 

Other Safety 
Review 
Meeting 5 9

45 Yes

Minimum number of 
subjects (six) required for 
Dose Escalation specified 
in Protocol.

Subjects being screened for the next 
cohort will be asked if they can 
reschedule and be included in a 
staggler group, if the number of 
dosed subjects is below target.  

PM / 
Clinical 
Team

Specific screening for 
a straggler group will 
not need to take place.

4

RAVE transcription 
one day prior to the 
safety review meeting.

CRF / eCRF Safety 
Review 
Meeting

5 5

25 Yes

The data quality team are 
aware of the tight 
timelines and the 
requirements.  Calendar 
reminders will be in place 
to ensure timely 
completion.

Prompt monitoring of the RAVE 
data.

PM / Data 
Quality 
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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.

1
6
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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)

1
7
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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.

1
8
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EU GUIDELINE FIRST IN 
HUMAN STUDIES • Definition of “high-risk  IMP”

• Mode of action
• Nature of the target
• Relevance of animal model

• Preclinical
• Relevant species
• Human tissue/cells

• Clinical
• Study population
• Study design 
• Starting dose (HED, MABEL)
• Dose escalation
• Monitoring (safety)
• Stopping criteria
• Study site accreditation

19
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SAFETY RISK 
MANAGEMENT –
REGULATORY 
ENVIRONMENT • EMA and similar Japanese 

PMDA guidelines on requirements 
for FIH trials – Risk assessment

• Update to the 2007 document 
proposed by the EMA for 2017
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EARLY 
PHASE 

CLINICAL 
TRIAL 
RISKS 

Protocol, 
IB/IMPD/regulatory 
document delays 

Ethics and 
regulatory 

delays

Recruitment 
healthy subjects 
and/or patients
clinical conduct

Bioanalytical/
Biomarkers

(PK/PD)
assay issues

IMP Supply/
manufacturing 

issues

Safety Issues  
Emerging clinical 

trial issues

KEY RISKS IN A CLINICAL PHARMACOLOGY UNIT 
CONDUCTED STUDIES 
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PAREXEL GLOBAL EARLY PHASE UNITS 

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

Baltimore
(90)

Los Angeles
(75)

Bloemfontein
(80) 

London
(60)

Berlin
(120)
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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) heaIthy 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
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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
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Guideline on strategies to identify and mitigate risks for
first-in-human clinical trials with investigational medical products

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

including biosimilars

PAREXEL SAFETY RISK OVERSIGHT

EMEA/CHMP/SWP/28367/07

PAREXEL Global SOP 
2007
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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
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STEP 1 CARD: RISK IDENTIFICATION

27
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STEP 1 CARD: RISK MITIGATION

28
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STEP 1 CARD: RISK MITIGATION

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 PIs
• Questions and Comments to the Sponsor:

• Requests for additional information, e.g. the IB
• Suggestions for further safety assessments, design aspects etc. 

(methods, biomarker)

29
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Totals

Totals

Biologicals Non Biologicals Total

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

PAREXEL FIH RISK ASSESSMENTS: 2007 – 2015
9 YEAR REVIEW
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PAREXEL ELECTRONIC SOURCE DATA CAPTURE 
ESSENTIAL TO MONITOR SAFETY & POTENTIAL RISKS
• eSource Data Flow - ClinBase
• 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
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LAB - LINE PLOTS

ULN & 
LLN 

Lines

3
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AE - TIMELINE

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

3

• 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

• Incomplete preclinical package

• Regulatory review limited

• Clinical study

– Limited CNS monitoring 

– No use of previous data to support 
dose escalation steps and levels

– Stopping rules not in place re SAEs 

– Inadequate safety monitoring 
during MAD 

– Study conducted in non hospital 
based facility

• Improved preclinical studies to establish 
a dose‐effect curve predictive of 
real‐life, future therapeutic efficacy.

• CNS assessments in clinical study

• Ongoing monitoring of safety, PK, 
PD data during the study with changes 
to protocol as required

• Dose adjustment to consider variability of 
exposure considering worst case scenario

• Global sharing of trial  information

Bial/Biotrials Issues TSSC Recommendations
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SAFETY RISKS IN EARLY 
CLINICAL STUDIES –
SUMMARY 

• 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  
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Protocol 
design

Modern,
risk-based 
approach

Enhance 
human 
subject 

protection

Variety of 
monitoring 
activities

Improved 
efficiency

EARLY CLINICAL RISK ASSESSMENT – SUMMARY

Aim : Enhanced safety and improved data quality

QUALITY 
CLINICAL TRIAL 

DATA
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THANK YOU
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