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Human challenge studies (HCS) were introduced as an 
alternative to community clinical trials for anti-infective 
agents and vaccines, previously performed in regional 
clinics and hospitals. In an HCS, subjects may either be 
inoculated with a candidate vaccine before being exposed 
to a live challenge virus, or dosed with an investigative 
therapeutic agent following experimental infection.

Ethics preclude challenge agents being associated 
with chronic, incurable diseases, but the concept has 
been extended from initial studies using rhinoviruses to a 
wide range of respiratory viruses and even bacterial and 
parasitic agents. Regulators still demand large-scale field 
trials for proofs of safety, but human challenge studies 
have become increasingly important in verifying proof-
of-concept regarding efficacy for drugs against certain 
infections.

Challenge Studies Advantages
One distinct advantage of using a characterised 
challenge agent in a human challenge study is that for 
seasonal infections, the natural incidence rate may be 
very low (0.5% for influenza), and recruiting sufficient 
subjects to achieve significance is problematic. Other 
advantages of undertaking a HCS include having known 
times of infection and recovery, allowing accurate 
observations and measurements of pharmacokinetic and 
pharmacodynamics data throughout the study. Such 
controlled infections may offer greater understanding 
of how a drug or vaccine intervention can affect 
symptomologies and viral shedding rates. 

Recent advances in human challenge studies are 
associated with increased sophistication, including the 
use of dedicated, isolation facilities or human challenge 
units (HCUs). Ideally, an HCU should be situated within 
a hospital environment to ensure a high standard 
of medical intervention should adverse events ever 
occur. Such HCUs are staffed by specialist healthcare 
professionals, who can undertake complex techniques 
often unavailable or impracticable on a general ward. 
The use of isolation facilities also reduces the risk of 
cross-contamination between cohorts and the chances of 
a secondary infection.

Human challenge studies provide the opportunity 
for intense sample collection schedules, including those 
for pharmacokinetics and viral dynamics. Carrying out 
similar, complex protocols within the community can limit 
the potential to collect specimens in a timely manner 
and restrict the number of analyses possible. Having 
patients in a controlled environment allows for faster 
sample processing and the use of automated monitoring 
of requisite physiological markers. Physiological and 
serological measurements may provide insights into 

whether a therapeutic has direct effects on a subject’s 
wellbeing and the level of adverse effects associated with 
both the disease and the intervention. Trained clinicians 
and scientists within the unit have the knowledge and 
experience to distinguish between viral-associated 
adverse events and those related to treatment as well as 
the ability to contextualise them. 

There still remain drawbacks to challenge studies, as 
with all clinical trials, and subject recruitment can be 
difficult where challenge agent seroprevalence is high. 
Poor recruitment rates may also be compounded by the 
negative effect of asking subjects to remain in strict 
isolation for up to two weeks.

A Proof of Concept Model
Current regulatory opinion is that challenge studies 
cannot wholly replace field studies. However, challenge 
studies may serve to generate early proof-of-concept 
(PoC) data and optimise dosing schedules in subsequent 
community trials. It has been argued that challenge 
studies offer an improvement over some field trials, for 
example travel vaccinations, and in such special cases, 
regulators have proved open to accepting challenge 
data alone as a PoC (e.g. Vaxchora – a live, oral cholera 
vaccine). 

Such limitations do not detract from regulatory 
observations on the general advantages of the human 
challenge model, but the necessarily small numbers of 
subjects enrolled into a challenge trial cannot provide 
the large body of data required for estimations of safety. 

Pharma and biotech companies are now looking 
seriously at the human challenge model as a predictive 
tool for late-phase (III) studies, as outcomes in the 
community are frequently unpredictable (e.g. Novavax – 
an RSV vaccine that failed to show efficacy in a late-phase 
trial). In the foreseeable future, for specific indications 
where field studies are particularly difficult or slow to 
recruit, a challenge study might be viewed by regulators as 
an acceptable alternative and, as the science progresses, 
the challenge model is likely to become more widespread 
and expand into efficacy trials for other pathogens.
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