
10 Journal for Clinical Studies Volume 12 Issue 1

Watch Pages

Building Bridges Towards Patient Clinical 
Studies: Critical Considerations in the Drug 
Development Process

Early-phase clinical trials, known as human pharmacology 
studies, start principally with the aim of collecting information 
on the safety and tolerability of the drug product. However, the 
ultimate objective of any drug development programme is to 
deliver a drug product that is safe and shows a positive benefit/
risk balance for treatment of the target patient population.

The International Council of Harmonisation (ICH) E8(R1) draft 
guideline “General Considerations for Clinical Studies”, outlines 
that the cardinal logic behind serially conducted studies is that the 
results of prior studies should inform the plan of subsequent studies. 
Scientifically sound bridges should, therefore, be established, linking 
human pharmacology studies to initial exploratory studies and later 
confirmatory studies. This advancement through the late-phase life 
cycle development of the drug product is performed by collecting 
precise data during the early-phase clinical trials that are performed, 
in the majority of cases, in healthy volunteers. But what can be done 
to ensure these bridges are scientifically sound?

Firstly, the investigation of possible biomarkers, or surrogate 
markers, is one of the measures that could help to better understand 
the mode of action of a new drug and assist in the prediction of the 
efficacy in patients in the later stages.

Additionally, modelling and simulation of clinical trials can be 
very useful in some cases to extrapolate data from healthy volunteers 
to predict the efficacy and drug behaviour in patients. These models 
can be disease-based, or use predictive pharmacokinetics (PK)/
pharmacodynamics (PD) data, or be complex mechanistic models.

The most effective strategy in order to provide accurate 
information on efficacy of the drug product remains to involve 
patients as soon as possible in clinical studies. Obviously, in some 
cases this approach is mandatory, such as for genotoxic oncology 
drugs where administration of the drug product is a serious risk to 
healthy individuals. In other cases, a combined protocol in order to 
assess the preliminary efficacy of the drug product can be carried 
out to follow up an early-phase clinical trial in healthy volunteers, 
and the drug product can be investigated in patients after a short 
duration of drug exposure to a limited number of patients with target 
indication, or sub-population of patients. This approach has also been 
endorsed in the ICH E8(R1) draft guideline, justifying the involvement 
of patients early in human pharmacology studies, but depends on 
the drug’s properties and the objectives of the drug development 
programme.

The scientific aspects below should be studied carefully 
and addressed during the development of the study design for 
various early-phase studies in patients, as well as for later clinical 
development plans:
• To determine the safe dose range that could be used in early 

clinical studies in patients, ensuring the dose can be tolerated 
and is high enough to be effective.

• To investigate any foreseeable adverse events in the target 
population for treatment.

• To establish and understand the pharmacokinetic properties 
of the drug product (absorption, distribution, metabolism, and 
excretion; ADME), as early as possible in the target patient 
population, so that the dosing regimen can be improved.
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• To collect as much pharmacodynamics and efficacy data as 
possible in early patient trials to benefit late-phase clinical 
development.

The proof-of-concept studies in the intended target patient 
population should collect data to enable the safe and effective dose and 
regimen to be defined and be used in subsequent confirmatory studies.

Case Study 1
A first-in-human (FIH) study of an intra-articular administered 
investigational medicinal product for pain caused by osteoarthritis 
was being planned to assess the maximum tolerated dose. The 
potential issue was that the maximum tolerated dose could vary in 
patients with knee pain compared to healthy volunteers, and because 
of the intended mode of administration, it was considered unethical 
to conduct the FIH study in healthy volunteers without osteoarthritis. 

The FIH study was conducted in 20 patients with osteoarthritic 
knee pain with a pain score of at least 4 on the visual analogue scale. 
The study allowed not only the tolerability of multiple doses of the 
product in patients to be assessed, but also have a first indication of 
the analgesic effect of the compound at several doses in the actual 
target population. The result was that the potential therapeutic benefit 
could be determined and enabled the easy and rapid bridging to a 
larger dose-confirmation and proof of efficacy Phase II trial.

Case Study 2
A trial was required to be designed to allow an FIH single ascending 
dose/multiple ascending dose study in healthy volunteers and 
a proof-of-concept Phase II study in post-menopausal women 
with vasomotor symptoms. The objectives of these studies were to 
evaluate the safety and tolerability of different dosages, as well as 
collecting PK and PD information defined as effects on sex hormones 
and luteinising hormone (LH) and follicle stimulating hormone (FSH) 
levels. These data were considered as the scientific basis for the design 
of the later proof-of-concept study in patients and justifications for 
dose selections. 

The Phase II study involved approximately 90 post-menopausal 
women with vasomotor symptoms, and using the PK/PD response 
data in the healthy volunteer studies, in combination with the 
available safety data of each dose level, a correct dose selection was 
decided upon in the Phase II trial. The results from this trial gave 
a clear first proof-of-efficacy result and led to the appropriate dose 
selection for the Phase III study. 


