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Recent Changes In Early Phase Drug 
Development

• TGN 1412 repercussions
• Pharmacogenomics & other ‘-omics’
• Many more new targets
• Cell based and DNA Therapies
• Biomarkers for proof of mechanism, principle, concept and 

detection of potential toxicity
• Combination protocols
• FDA guidelines on Metabolite Safety Testing
• Exploratory IND/microdosing
• Electronic Data Capture
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META-IDTM

Add a trace of 14C-drug in Phase I studies and use AMS 
to :

• Identify differences between preclinical test species and 
human drug metabolism as early as possible

• Identify and characterize all human metabolites 
formed at 10% or greater of parent systemic exposure 
at steady state

• Establish that the preclinical test species is exposed to 
the same metabolite(s) as produced in humans

(Xceleron)
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Drug Withdrawals Over Last 15 Years

36 drugs withdrawn from 1990 – 2005

- 14 Hepatotoxicity
- 10 QT prolongation and TdP or proarrhythmias
- 2 Drug interactions
- 3 Other cardiac safety (valvulopathy, MI)
- 2 CNS
- 5 Other causes
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Protecting the Research Subject

• Declaration of Helsinki

• Guidelines e.g. ICH, ABPI, CHMP

• Law 

LREC

MHRA Investigator

SponsorCHM - EAG 
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Prof Duff’s Expert Scientific Group

“Principal Investigators who are responsible for the care of 
subjects in first-in-man trials should always be appropriately 
qualified, and satisfy themselves that they know enough about 
the agent, its target and mechanism of action to be in a position 
to make informed clinical judgements.”

“The development of a national professional accreditation 
system for Principal Investigators conducting first-in-man 
clinical trials should be strongly encouraged.”

Recommendation 18
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DHP and CHP

Diploma in Human Pharmacology for doctors intending to 
serve as Principal Investigators for exploratory studies of 
investigational medicinal products in man - tolerability, PK 
and evidence of drug effects on biomarkers of efficacy and 
safety.

Certificate in Human Pharmacology for doctors, scientists, 
pharmacists, regulatory and other personnel supporting such 
studies e.g. design, management, monitoring, analysis 
(statistical, PK) reporting, regulation, pharmacy
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Predicting from Animal Pharmacology 
& Toxicology

• The fundamental tenet of testing drugs in animals 
is that such information helps to predict the 
efficacy and toxicity of drugs that are candidates 
for human use.

• Value of many tests unproven (+ difficult to 
prove)

• Major interspecies variations
• Animal studies do not necessarily predict what 

will happen in humans.
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Animal:Human Toxicity Concordance

Positive concordance rate (sensitivity) was 
70% for one or more pre-clinical species 
(either in safety pharmacology or safety 
toxicology) in showing target organ toxicity 
in the same system as in humans.

Olson H et al (2000), Concordance of the Toxicity of Pharmaceuticals in 
Humans and in Animals. Regul.Tox.Pharm. 32,56-67
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Adverse Drug Reactions

• ON TARGET
Predictable from the known primary or 
secondary pharmacology of the drug.
Often representing an exaggeration of the 
pharmacological effect of the drug.
- dose dependence within the individual.

• OFF TARGET
Not predictable from the primary 
pharmacology of the drug and can exhibit 
marked inter-individual variability.
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Safety of Drug Studies in Healthy 
Volunteers

Any chemical entity (including well-tried 

and tested drugs) can produce severe 

adverse reactions in particular subjects
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Severe Adverse Events in Healthy 
Volunteer Studies

Year SAE Resolution

1991 (asystole) complete
1992 2 (sinus arrest,

amphylactoid reaction) complete
1993 0
1994 0
1995 1 (rash) complete
1996 3 (dislocated shoulder,

tooth abscess, abdo pain) complete
1997 2 (haematoma causing median

nerve compression, collapse) complete

Drug exposures per annum = 1,200 – 2,000 approx.
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SERIOUS ADVERSE EVENTS
2004 AND 2005 (2,460 VOLUNTEERS)

SAE Drug Relationship 
Pilonidal Abscess None
Fractured Metatarsal None
Fractured Humerus None
Pneumonia Unlikely
Anaphylactoid Reaction Probable
Acute Asthma                            Related to Allergen

Draft version – not audited – April 2006
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Conclusions

Rapid onset neuromuscular blocking agent

2 x ED95 associated with significant histamine
release and tachycardia.  This finding suggests
will not be useful in clinical practice

(Anaesthesiology 80, 97-103, 1994)
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Torsade 
de pointes
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Some examples of drugs inducing 
Torsade de pointes

Non-cardiovascular drugs Cardiovascular drugs
Terfenadine Astemizole
Cisapride Halofantrine
Terodiline Grepafloxacin
Levofloxacin Gatifloxacin
Thioridazine Pimozide
Droperidol Probucol
Amitriptyline Chlorpromazine

Sotalol Quinidine
Amiodarone Prenylamine
Bepridil Tedisamil
Disopyramide Lidoflazine
Dofetilide Ibutilide
Semitilide Encainide

Risk factors: Hypokalaemia Bradycardia
Female gender Cardiac disease
Pre-existing QT 
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Link between TdP and the utility 
of non-clinical data

There is no good example of a drug which was 
negative in non-clinical studies that has proved 
to be torsadogenic in man.

There is no good example of a drug torsadogenic 
in man which has proved to be negative in 
non-clinical studies 
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Causes of Raised Liver Enzymes 
(Usually ALT)

• Drug

• Diet*

• Exercise (do CPK)

• Infection (hepatitis serology ABC + EBV + CMV, acute 
and convalescent)

*Purkins et al (2004) Br J Clin Pharmacol.2004 
Feb:57(2):199-208
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R406 Clinical Study Results –
Heamatology, Neutrophils Absolute

0.0

1.0

2.0

3.0

4.0

Admission Day 3 Day 5 Day 7 Discharge
(10)

Follow-up
(14)

Study Day

N
eu

tro
ph

ils
 (1

09 /L
)

R
ef

er
en

ce
 R

an
ge

 1
.1

-5
.9

Placebo
100 mg bid
200 mg bid
300 mg bid



22

HEALTHY VOLUNTEER DEATHS

 Sudden death of a volunteer – Darragh et al.  Lancet 1985
 Death of a volunteer – Editorial B.M.J 1985
 Death of a healthy student volunteer in a US research study: 

lessons for bronchoscopic practice – Trigg et al. International 
Journal of Pharmaceutical Medicine 1998

 Healthy woman dies in research experiment. (“baseline 
physiology test” in USA) B.M.J 2001: 322:1565

 Death of a control subject following methionine loading dose.  
Cottington et al, Arterioscler Thromb Vasc Biol. 2002; 22:1046-
1050

 Suicide of a subject whilst on placebo in a healthy volunteer 
study in the USA, 2004
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TGN 1412

Injury to Research Volunteers – The Clinical 
Research Nightmare - Woods A, Darbyshire J. N 
Engl J Med, May  2006. 354, 18, 1869-1871

Cytokine Storm a Phase I Trial of the Anti-CD28 
Monoclonal Antibody TGN 1412 –
Suntharalingham et al. N Engl J Med, 2006. 355 : 
1018-1028
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Committee For Medicinal Products For 
Human Use (CHMP)

Guideline on strategies to identify and mitigate risks for 
first-inhuman clinical trials with investigational 

medicinal products

• Came into effect 1st September 2007
• Scope
This guideline applies to all new chemical and biological 

investigational medicinal products except gene and cell 
therapy medicinal products.
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Message

When planning a first-in-human clinical trial, sponsors 
and investigators should identify the factors of risk and 
apply risk mitigation strategies accordingly as laid 
down in this guideline.
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Commission on Human Medicines (CHM) Required 
Areas for Discussion

1. A discussion of the function of the target in man
2. A discussion of the ability of the subject to maintain a normal physiological response 

to challenge in the presence of the investigational product. 
3. A discussion for the transition from preclinical to human testing, particularly with 

regard to highly species specific molecules.
4. A discussion of the potential for on-target and off-target effects and how this will be 

handled in the clinic 
5. A discussion of the doses used in the relevant animal species (particularly with regard 

to the use in the animal model of the starting dose to be administered to man)
6. A rationale for the starting dose in man (including, for example receptor occupancy)
7. A rationale for the study population (particularly for the use of healthy volunteers)
8. A rationale for the administration schedule for the initial and subsequent cohorts.  

This should include the time interval between doses administered to individual 
subjects. 

9. A rationale for the dose escalation particularly with regard to potential adverse effect
10. A rationale for the proposed trial site, including the facilities available.
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Relevance of Pre-clinical Findings for the 
Interpretation of Adverse Events

• Concordance, animal : human

• On Target - dose response relationship
- biomarkers

• Causality – unrelated
unlikely
possible
probable
definite
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Drug/Indication FIM Target Organ Human Tolerability

IL receptor antagonist 
(biologic) - asthma

- - Well tolerated

Hypertension + GI tract Well tolerated

Anti-viral (anti-sense) 
- RSV

- - Well tolerated

PD inhibitor - COPD - GI tract GI tract

Analgesic – chronic 
pain

- QT Liver 
enzymes

Well tolerated

Analgesic – chronic 
pain

+ CNS Postural dizziness

2007 – Draft Summary
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Drug/Indication FIM Target Organ Human Tolerability

Anti-psychotic -
schizophrenia

+ CNS 
Vomiting

Postural hypotension

Alzheimer’s treatment - Convulsions Well tolerated

Analgesic – chronic 
pain

- CNS CNS

Appetite suppressor -
obesity

+ CNS CNS

Anti-allergy (nasal) - - Well tolerated

Hypnotic - insomnia - Ptosis, emesis Well tolerated

2007 – Draft Summary
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Drug/Indication FIM Target Organ Human Tolerability

Anti-HIV + (?? ↑ LFTs) Well tolerated

Anti-amyloid – Alzheimer’s - ↑ ALT
↑ QT

GI symptoms dose limiting

Overactive bladder + GI tract Well tolerated

Anti-depressant + CVS
CNS

Well tolerated

Traumatic brain injury + Liver, Kidneys
Local phlebitis

Well tolerated

Prostate cancer - Endocrine Endocrine (lab)

Opioid analgesic (licensed) 
(+ naltrexone)

- N/A Generally well tolerated

Lipid lowering (licensed) 
combination

- N/A Well tolerated

2007 – Draft Summary
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Investigator responsibilities in FIH studies

ULTIMATE RESPONSIBILITY FOR SUBJECTS IN THEIR CARE

– Signature on protocol confers an understanding of:
Molecule under investigation and the consequences of 
administration to man 
Study design
Doses and dosing strategy 
Assessments to monitor effects
Treatment strategy for potential adverse events
Information  available in pre–clinical package 
Investigator review essential in order to discharge 
responsibilities properly
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Pre–clinical data package for FIH studies

► Pharmacology (GLP not legally mandated but preferable where 
possible)

► Pharmaceutical formulation (GMP)

► Safety Pharmacology (GLP)

► ADME, Pharmacokinetics/toxicokinetics (GLP)

► Toxicology (GLP)

►Single and repeat dose 

►Genotoxicology

►+/- Immunotoxicity

►+/- Reproductive toxicology

►Other additional  relevant  toxicology
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Investigator - access to experts

Advances in science and technology 
– Many new druggable targets
– Many new classes of molecules being developed as 

potential therapeutic agents
– Phase I FIH studies at the forefront of new developments
– Most recent information may not be in the public domain

Phase I Investigators 
– Important to consult experts 

• Novel areas of research
• No previous experience with class of compound
• Scant information in public domain about potential 

target
• Information in pre clinical package is of concern
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Relevance of Pre-Clinical Data Review

• Pharmacology / Toxicology / Toxicokinetics
• Mechanisms
• Seek expert help to assess significance
• Selection of suitable NCE for further development
• Assist dose selection and increments in Phase I
• Assist selection of appropriate assessments in Phase I
• Helps predict symptoms / signs / results from potential 

therapeutic dose and overdose in Phase I
• Remember inter-species variation.



35

Publication of Data

• Encourage industry and academia to publish all research on 
novel targets irrespective of future development

• Publication of negative as well as positive data in pre-clinical 
and Phase I must be encouraged at the earliest opportunity in 
mainstream medical and scientific journals

• Warning system for investigators, drug developers and 
regulators

• This will serve to enhance safety, transparency and trust 
between the medical and scientific community, the 
pharmaceutical industry and the general public
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Protecting the Research Subject

• Declaration of Helsinki

• Guidelines e.g. ICH, ABPI, CHMP

• Law 

LREC

MHRA Investigator

SponsorCHM - EAG 
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Conscience

It is the Investigator who is the person 
primarily responsible for the safety 
and welfare of the trial participants.


