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• Set the scene: what happened before…
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N Engl J Med  2016; 375: 1717-1725

What is acceptable in healthy subjects?
Incidents happen: BIAL 10-2474



All Young (<65 y) Elderly

Male Female Male Female

Total 21,147

Healthy
subjects

19,740
(93%)

14,041
(71.1%)

4,807
(24.4%)

474
(2.5%)

418
(2.1%)

Patients* 1,407
(7%)

*Special populations

BAPU survey on SAEs: period 2009 - 2015

What is acceptable in healthy subjects?
Incidents happen & shape the future…



Total
#, incidence

Related
(#, %, incidence)

Unrelated
(#, %, incidence)

SAE*
SUSAR

91 4.3
‰

8 9% 0.38 
‰

82 91% 3.9
‰

* At a total of 21,147 participants

BAPU survey on SAEs: period 2009 - 2015
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Over the past 50 years:

• Worldwide: 12 deaths reported in phase 1 clinical trials
– 5 possibly drug related
– Underreporting…

• 50,000 to 100,000 subjects dosed / year
– 2,5 to 5 million subjects over 50 years

• Risk of death is 1 in 500,000 subjects

(Alain  Patat, BAPU meeting Dec 2016)
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Over the past 50 years:

• Small number of drug related SAEs: <1 per 1000

• Small number of drug reated fatalities: 1 per 500,000

• What is small? What is acceptable …
– Risk comparable to bungee jumping
– Safer than: American football, scuba diving, sky diving, …
– …

What is acceptable in healthy subjects?
Incidents happen & shape the future…



N Engl J Med  2016; 375: 1788-1789

What is acceptable in healthy subjects?
Incidents happen & shape the future…



N Engl J Med  2017; 376: 393

Risk

Benefit

What is acceptable in healthy subjects?
Incidents happen & shape the future…



Are phase I clinical trials in healthy subjects acc eptable?

Hippocratic oath

What is acceptable in healthy subjects?
Primum non nocere…

Risk

Knowledge

Societal benefit



Nature Drug Rev Disc 2013; 12: 907-916

“… risk aversion comes with its 
own risks. Stakeholders 
should be aware that a drive 
towards an excessive focus 
on avoiding risks and 
uncertainties will mean that 
patients pay a price: delay in 
accessing therapeutics and 
lost therapeutic options.”

What is acceptable in healthy subjects?
Primum non nocere…



Are phase I clinical trials in healthy subjects acc eptable?

6. In medical research involving
human subjects, the well-being 
of the individual research subject
must take precedence over all 
other interests…

Declaration of Helsinki

What is acceptable in healthy subjects?
Primum non nocere…

Risk

Knowledge

Societal benefit



Incidents happen: lessons to learn ?
learning from past experiences…

1938 Food, Drug and Cosmetic Act
1947 Nuremberg Code • post World War II trial of 23 doctors

• unethical experimentation

• Founder Dr. Leo Alexander, April 1947



• Ten principles for human experimentation: Principle of Voluntary 
Informed Consent

Incidents happen: lessons to learn ?
learning from past experiences…



• Ten principles for human experimentation (continued ) 

Incidents happen: lessons to learn ?
learning from past experiences…



• Ten principles for human experimentation (continued ) 

Basis for current regulations & ethical guidelines of clinical research

Incidents happen: lessons to learn ?
learning from past experiences…



1938 Food, Drug and Cosmetic Act
1947 Nuremberg Code
1961 Thalidomide disaster
1962 Kefhauver-Harris amendment (NDA)
1964 Declaration of Helsinki

Incidents happen: lessons to learn ?
learning from past experiences…



Are phase I clinical trials in healthy subjects acc eptable? YES

Phase 1 research
(on healthy subjects)

is a “necessary evil”

What is acceptable in healthy subjects?
Primum non nocere…

Risk

Knowledge

Societal benefit



Considerations:

• Likelyhood (of risk): low – high
– mode of action?
– nature of the target?
– relevance of animal model?

• Duration: reversible – irreversible

• Intensity: mild – moderate – severe

• Benefit: health research – personal (payment) – commercial

• Population: healthy – patients – terminally ill

• Clinical equipoise: placebo – nocebo

What is acceptable in healthy subjects?
Primum non nocere…



Challenge agent Activity Route of 
administration

allergens allergic reaction skin prick / inhalation

acetylcholine M-receptor agonist inhalation / IA

histamine H1- H2 agonist skin prick / IA

isoprenaline β-receptor agonist IV

substance P NK-receptor agonist skin prick / IV / IA

serotonin 5-HT agonist IV / IA

P450 probes CYP450 phenotypes oral

(Based on ABPI Guideline for phase 1 clinical trials, edition 2012)

What is acceptable in healthy subjects?
Challenge agents



Nature Drug Rev Disc 2007; 6, 357-372
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What is acceptable in healthy subjects?
Challenge agents



Baseline

10 min

20 min 60 min

45 min

30 min

Van der Schueren et al. Br J Clin Pharmacol 2007; 64: 580-590
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J. de Hoon et al., Cephalalgia 2013; vol 33(8 Suppl): 247-248, P367; (IHC Boston, 2013)

S. Vermeersch et al., Cephalalgia 2013; vol 33(8 Suppl): 249-250, P370; (IHC Boston, 2013)

What is acceptable in healthy subjects?
Challenge agents with IMP



Phase I randomized, placebo-controlled study to det ermine 
the effect of mAb XYZ on biomarker response ABC in 
healthy male subjects

• Biological: mAb

• What about ADAs?

• After 6 months of follow-up, no return to baseline…

What is acceptable in healthy subjects?
Challenge agents with IMP



What is acceptable in healthy subjects?
Radioactive challenge agent: microdosing

An open-label PET study of the occupancy of the ABC 
receptor by XYZ in healthy male participants

• Small molecule

• Risk of radiation exposure?

• CSF sampling better alternative?



� systemic effects
� adverse events

Cephalalgia 2010; 30: 1179-1186

What is acceptable in healthy subjects?
Challenge agents inducing “disease-like” symptoms



A multiple dose study to evaluate the safety, toler ability, and 
pharmacokinetics of XYZ in healthy male subjects

• Small molecule affecting gastric mucosa

• Requirement for gastroscopy with biopsy…

• What about other procedures?
– CSF sampling
– arterial cannulation
– Quantative Sensory Testing (QST)
– …

What is acceptable in healthy subjects?
Procedures…



N Engl J Med 2002; 347: 81-88

What is acceptable in healthy subjects?
More procedures: sham interventions…



A randomized, double-blind, placebo-controlled phas e 2 
study to evaluate the effect of XYZ on semen parameters 
in adult males with …

• Small molecule

• What about reversibility?

What is acceptable in healthy subjects?
“DART” testing in humans…



John Charles Cutler
Syphilis experiments
1940s, 1950s 1960s 

Lancet 2011; 11: 879-886

Viral challenge studies
Influenza, RSV, rhinovirus, …
Transmission, antiviral agents, vaccines

N Engl J Med 2014; 371: 695-697

What is acceptable in healthy subjects?
Inducing infections



N Engl J Med 2014; 371: 711-722

What is acceptable in healthy subjects?
Inducing infections



“Would you agree for
your child
to participate?”

What is acceptable in healthy subjects?
Summary



How acceptable are challenge agents?
conclusion

� G ood

� E thical

� P ractice

1493 - 1541

“… all trials carry risks and there is no trial without a risk,
the only alternative to avoid any risk is not to participate.”



THE CHANGING LANDSCAPE OF EARLY 
MEDICINES DEVELOPMENT: BE PREPARED!

“ If anything can go wrong, it will go wrong ”


