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Editorial

A new model for clinical trials to
address the COVID-19 emergency

The COVID-19 pandemic represents the most
serious health and economic catastrophe in our
lifetimes. The heartfelt and urgent call to arms
from EpeLBAuM and GALPERIN [1] in this issue of
Breathe reflects the harsh reality for those on the
frontline: the medical imperative to make decisions
in the context of imperfect information. One of the
unique features of this crisis is that we are dealing
with a novel coronavirus. We are starting from a
blank sheet in terms of empirical data on which to
base decisions about interventions for prevention
and treatment. Clinicians need to make the best
use of the imperfect information at the bedside.
However, this is not the end of the story; indeed, it
is the beginning. In history, now and in the future,
research has been, and is, the method we use to
acquire knowledge and knowledge is the key to
effective action to solve clinical problems. Research
is the key to solving the COVID-19 emergency.
There are some special features of the COVID-
19 pandemic. Most problems are solved using a
fund of existing knowledge, accrued over decades,
augmented from time to time in small or large
increments. The existing research model is
designed for, and well adapted to, this purpose.
The COVID-19 pandemic represents a different
type of problem. First, as noted above, it is a novel
coronavirus. Initial decisions were based on analogy
with similar viruses (SARS, MERS, influenza, etc.)
and other infections (tuberculosis). Over time,
this was augmented by case reports [2, 3], case
series [4], and small-scale [5, 6] and then a few
larger clinical trials [7, 8]. However, there is no
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large corpus of knowledge to build upon. Second,
it is a global pandemic with catastrophic health
and socioeconomic consequences. The pressure
to find solutions quickly is intense but resources,
financial, human, research participants and other,
are limited, and prioritisation in the allocation of
these resources is important to ensure that they
are used efficiently and effectively. It is crucial that
interventions are implemented based on robust
evidence and not rushed into clinical practice
without strong evidence [9].

These special features of the COVID-19
pandemic mean that the several aspects of the
“business-as-usual” approach to research are
not fit for purpose. First, competition among
researchers and research organisations is productive
in the normal course of research. However, in the
present context, this competition only serves to
inhibit collaboration and transparency, both of
which are critical to the rapid, efficient and effective
generation of knowledge. Second, the existence
numerous small trials competing for the same
pool of participants and trials that recruit only
a minority of patients with the target condition,
due to restrictive eligibility criteria and a limited
range of clinical entry points or trial sites, are both
inefficient and ineffective. These trials often do not
achieve their endpoints in a timely manner and fail
to provide sufficiently generalisable information to
guide implementation. This problem is exacerbated
when trials are not harmonised: having different
selection criteria, endpoints and reporting methods.
Third, the practice of commencing translation into
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practice only after completion of recruitment and
publication means that many patients do not get
access to optimal modes of treatment in a timely
manner. This is especially pertinent given the rapid
evolution of the COVID-19 situation and the urgent
need for effective interventions. Hence, there are
serious problems in attempting to meet the urgent
need for solutions to COVID-19 using the existing
model for organising clinical trials.

We need a new model for coordination,
prioritisation and implementation of research
that is fit-for-purpose for the COVID-19 pandemic.
An effective model would include three key
components. First, a constantly updating and
testable causal model for COVID-19 that is designed
to identify and prioritise potential interventions to
prevent, mitigate and cure the disease, and to target
specific interventions to the most appropriate risk
groups. Second, a pipeline of pharmacological and
nonpharmacological interventions for prevention,
mitigation and cure, linked to the causal model,
that are suitable for testing in randomised
controlled trials. Third, a clinical trials platform
and information system linked to people at risk
of, and diagnosed with, COVID-19, which ensures
that all such people receive the optimal treatment
for their condition, where this is established, or are
randomly allocated alternative treatments most
likely to be safe and effective based on their clinical
and epidemiological characteristics and the current
state of the evidence.

Establishing consensus around the causal model
for COVID-19 is challenging in the environment
of rapidly evolving, but limited, information. An
evidence- and expert-elicitation process is required.
This process includes systematic synthesis of
relevant evidence; establishing a balanced and
independent panel of experts from the relevant
range of clinical, scientific, management and
consumer perspectives; eliciting consensus around
a disease logic (that is, causal) model for COVID-
19; and eliciting expert decisions based on the
synthesis of evidence and the agreed logic model.
These last two steps utilise expert-elicitation tools
including Bayesian networks, logic maps and
a modified Delphi process [10, 11]. This is an

ongoing, constantly updating process, so that the
causal model always reflects consensus around the
most recent available evidence. The causal model
provides a framework for prioritising interventions
to test in clinical trials.

A clinical trials platform based on a Bayesian
adaptive “decision-engine” is needed for making
treatment recommendations for individual patients
to allow research to be seamlessly integrated with
research translation [12, 13]. This is designed to
simultaneously:

e contribute to the generation of knowledge by
testing the best candidate interventions;

e adapt trial designs to the rapidly evolving
knowledge base (both internally and externally
generated); and

e ensure, in this rapidly evolving knowledge field,
that each patient receives the best possible
treatment at the time they require it.

A central feature of the Bayesian design is the
capacity to compare effectiveness in an ongoing
manner, during the conduct of the trial. New
treatments can be rapidly implemented based
on accelerated acquisition of evidence about the
effectiveness and safety. This Bayesian adaptive
decision engine ensures that treating clinicians
receive, for each patient, either:

e a recommendation for one or more specified
treatments or for no treatment, where there is
a high degree of certainty that this decision is
optimal; or

e random allocation to one of two or more
treatments, where there is uncertainty about
the optimal treatment.

This model of trial design is ideal for managing
the COVID-19 emergency.

We must rise to the challenge of the COVID-
19 pandemic. Our personal and clinical lives have
changed profoundly. Research is the key to solving
this problem and the world of research must adapt
to solve this crisis. Old ways are not fit-for-purpose.
We need to re-imagine the way we do research.
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