Navigating Protocol Develog
in Early Phase Trials

While less resource-intensive than pivotal trials, early phase
trials often involve significant scientific uncertainty. Information
on a therapy’s side effects, behaviour in the human body and
early efficacy data gathered in phase 1 trials directly influence
the design of subsequent studies and set the stage for the entire
drug development and approval process.

In an ICON survey of 149 biotech professionals, 45% of
survey respondents identified protocol design as one the most
significant challenges faced when transitioning from preclinical
to clinical testing. Here, we discuss considerations for several key
elements of protocol development in early phase trials, including
selection of healthy volunteers (HVs) or patients, trial design and
endpoint selection.

Selection of HVs or Patients to get to the Next Decision Point
Typically, phase 1 trials establish a drug's short-term safety and dose
range and are conducted on very small cohorts of either HV’s or
the target patient population. Deciding which population to enrol
is one of the biggest decision points in early-stage protocol design,
and can have significant impacts on the future development of the
investigational therapy.

HVs are the standard choice for early-stage trials and are
especially invaluable for therapies that may have applications in
multiple indications. HVs are often easier to identify and enrol in
clinical trials than target patient populations, reducing start-up time
and costs. In addition, enrolling HVs allows for investigation of a
drug’s pharmacology in the absence of disease and broadens the
generalisability of early-stage safety and dosing data across patient
populations.

Meanwhile, patient enrolment in early phases (if following
HVs being labelled as phase 1b) is the norm when therapies are
intended for life-threatening conditions without other treatment
options, such as late-stage cancer, or for therapies liable to have
serious adverse effects. Sponsors may also enrol patients in early
phase trials if initial data on how a treatment impacts disease
(e.g., with the help of biomarkers see ‘Endpoint Selection’) can
accelerate later stage trials, saving time and money. Early phase
patient data may be especially useful for treatments that are
expected to have non-linear dose-responses, and for targeted
therapies.

Healthy populations should not be enrolled in phase 1 studies
if there is undue safety risk without counterbalancing treatment
benefits. For many modalities, the FDA provides guidance on whether
a treatment modality is too risky to enrol HVs. In the US, the FDA
indicates that early-stage gene therapy trials are too risky for healthy
populations. Meanwhile, bispecific antibody trials may enrol HVs as

long as the evaluated potential for immunogenicity and toxicity is
sufficiently low.

Because there is often invaluable, non-interchangeable early-
stage data from healthy or patient populations, it is increasingly
common to enrol both groups using an integrated early trial. (Phase
1a/b) These tend to start with HVs and enrol a limited number
of patients at an appropriate dose level. However, an integrated
early trial does not escape the respective disadvantages of either
approach, and so a decision to proceed with this enrolment strategy
should also be carefully weighed.

Non-traditional Trial Designs

For sponsors considering how to improve efhiciency and lower costs
in early phase development, innovative trial designs are emerging
as a solution. These approaches, including adaptive trials, Bayesian
methodologies and master protocols, are increasingly accepted and
even encouraged by regulatory bodies.

Adaptive trials are the most established innovative early phase
study design and can conserve resources by allowing for data-based
decision-making earlier in the clinical trial process. If conclusive
data is collected, a trial can be terminated early — curtailing
the use of resources on a drug candidate that is likely to fail or
accelerating development to the next phase. Adaptive designs can
also reduce the time and money spent on early phase trial protocol
amendments. To be effective, they must be planned carefully, with
predetermined criteria that trigger specific adaptations, and often
require statistical expertise and frequent, real-time communication
between trial sites.

Bayesian statistical methods can also improve the efficiency
of early phase trials and are often used to guide dose escalation
studies in combination with an adaptive design. Unlike a
frequentist statistical approach, which uses only the data gathered
in the clinical trial to determine probabilities, a Bayesian approach
maximises the use of data collected from smaller early phase studies
by using prior data and assumptions to inform the probability of a
hypothesis being true. For example, Bayesian analyses can estimate
dose-limiting toxicities using data from preclinical studies and past
trials, and can continue updating these estimates as more data is
collected to enable real-time dose adjustments.

Although typically used in later-stage studies, master protocols —
which offer a unified set of guidelines for multiple study arms - can
also be invaluable in early phase trials. For example, master protocols
are often useful in exploratory contexts, such as when a therapy has
the potential to treat multiple indications or be effective as either
a monotherapy or combination treatment. Because these designs
use a single, shared control arm across all sub-studies, they require
fewer participants than independent studies for each arm, reducing
recruitment costs, and screening and development times.
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Endpoint Selection

Endpoint selection is another pivotal element of entering early
phase clinical trials. Typically, phase I trials select endpoints that
inform short-term safety and dose recommendations for the next
phase, often through the collection of pharmacological data. If
sponsors intend to employ longer-term or potentially more clinically
meaningful endpoints early on, additional toxicology data may need
to be gathered prior to initiating the study — with exceptions for
indications such as oncology, to which different guidelines apply.

Sponsors may also utilise exploratory endpoints, including
preliminary efficacy, in early phase trials. Once trials enter phase 2,
endpoints focus more on clinical proof of concept, often in enriched
populations. While later stages must have regulatory-accepted
endpoints that centre on clinical outcomes that are meaningful for
patients and clinicians, early phase trials can use endpoints that
are geared toward exploring the utility of the treatment, as long
as they are safe and ethical. However, sponsors must be prepared
to adequately prove the connection between early and late phase
endpoints to meet regulatory expectations.

In early phases, biomarkers can be critical to proving the
efficacy of a therapy’s mechanism of action and may sometimes
be used as endpoints. However, it can be challenging to identify
the appropriate sets of biomarlker data to collect for the clinical
trial at hand, and to limit them to only those relevant. Reflecting
the significance of biomarkers, and the complexity involved in
their selection, biomarker selection was anticipated to be one of
the top challenges of conducting phase I trials, chosen by 35% of

ICON survey respondents, and second only to navigating regulatory
compliance. When selecting biomarkers as endpoints, one central
question to consider is whether it would be worthwhile to continue
in that drug’s development if a particular biomarker was not
impacted by the investigational drug. It thus may be worth initiating
an additional upfront phase o to fully characterise the biomarker(s)
of interest.

Preparing for Future Challenges

Developing a strategic protocol design sets the stage for later
steps in the development process. By fully understanding how
an individual protocol fits into the overall development strategy,
planning ahead, and utilising strategic partnerships, a biotech can
give investigational products in the early phase the best chance of
progressing through clinical trials and approval.
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