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W hile aggressive mitigation strategies are being imple-
mented to slow the spread of severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2), we must 

also strive to optimize clinical outcomes for those infected and 
prevent transmission among their close contacts. As the number 
of severely ill patients with coronavirus disease 2019 (COVID-19) 
continues to increase, we must learn as much as possible about 
this disease, as quickly as possible, to inform patient care. For-
tunately, the Canadian clinical research community has already 
mobilized to ensure a coordinated effort of randomized con-
trolled trials (RCTs) on treatment, prophylaxis and vaccines. We 
discuss why and how, in collaboration with global colleagues, 
Canadian researchers are poised to generate high-quality evi-
dence that may improve outcomes for all Canadians and 
patients worldwide.

When faced with an unknown and frightening disease such as 
COVID-19, and given concerns over a potentially high case fatality 
rate, some clinicians and patients will feel strongly compelled to 
try unproven therapies based on theory, in vitro data, animal 
 models, clinical anecdotes, observational studies confounded by 
severity, and uncontrolled or underpowered trials that may later 
be shown to be misleading.1–3 For example, during the novel influ-
enza A (H1N1) viral pandemic in 2009, countries stockpiled and 
used oseltamivir extensively, at great expense, based on data of 
suboptimal quality showing a potential benefit in patients admit-
ted to hospital.4 Even now, because there has been no RCT, it is not 
definitively known whether osel tamivir is efficacious for preventing 
or treating the complications of influenza in admitted patients.

In the COVID-19 pandemic, experimental medications that 
are not currently approved for any indication in any country 
have already been widely used outside of clinical trial proto-
cols.5 But there is a strong ethical and clinical argument for 
replacing such “random” care with randomized care, in which 
patients are routinely randomly assigned to the most promising 
available option(s) or to control arm(s), so that evidence regard-
ing the safest, most effective therapies may be generated in the 
shortest possible time. This means that although earlier 
patients may receive our best-guess treatments, subsequent 
patients can receive evidence-based therapies and be spared 
from harm.

The World Health Organization (WHO) has prioritized several 
medications for further study in COVID-19 — based on in vitro 
data, available safety data and biologic plausibility — and has 
recommended that these be evaluated in the context of a clinical 
trial (www.who.int/blueprint/priority-diseases/key-action/novel 
-coronavirus/en). These agents currently include lopinavir–
ritonavir, remdesivir and (hydroxy)chloroquine; as new data 
emerge, others may be added. With no proven effective treat-
ments for COVID-19, showing that any drug has a net clinical ben-
efit is a public health priority.

More than 500 clinical trials are already registered on the 
WHO International Clinical Trials Registry Platform, many of 
which are actively recruiting (https://apps.who.int/trialsearch). 
This is impressive, but also concerning. With so many different 
trials, there are risks of wasteful duplication, competition for the 
same participants, and the potential for underpowered studies 
to lead to either the premature rejection of promising drugs6 or 
premature adoption into standard of care. These risks must be 
prevented by a commitment to collaboration among research 
groups worldwide.
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KEY POINTS
• When faced with a new and therefore frightening disease such 

as coronavirus disease 2019 (COVID-19), and given concerns 
over a potentially high case fatality rate, clinicians and patients 
will be strongly compelled to try unproven therapies. 

• We must avoid “random” care and ensure that patients are 
routinely randomly assigned to the most promising available 
treatment(s) or to control arm(s), as suggested by the World 
Health Organization, so that evidence regarding the safest, 
most effective therapies is generated in the shortest possible 
time.

• The World Health Organization has prioritized several 
medications for further study in COVID-19, including lopinavir–
ritonavir, remdesivir and (hydroxy)chloroquine. 

• Canada’s clinical research infrastructure is being scaled quickly 
to meet the challenge, with regulatory bodies acting swiftly to 
facilitate initiation of Canada’s first COVID-19 trials that form 
part of a global research effort to study treatment and 
prevention strategies.
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We believe that Canada needs to ensure the necessary infra-
structure is in place to support enrolment of patients with 
COVID-19 in treatment trials, making it simple for all clinicians to 
think about whether every patient they see is eligible for ran-
domization and, if they are, to approach the patient about enrol-
ment in clinical trials that are being transparently conducted in 
communication with global partners. This strategy would allow 
clinicians to be satisfied that they are doing everything possible 
for their severely ill patients while contributing to new know-
ledge. Patients agree with this approach, as shown by a number 
of studies conducted before the current pandemic.7,8

Canada’s clinical research infrastructure is being scaled 
quickly to meet these scientific and ethical imperatives, similar 
to trials that were conducted during the Ebola epidemic.9 The 
Canadian Institutes of Health Research and its partners 
launched a rapid research funding opportunity on COVID-19 in 
February 2020, completing applications, submissions, peer 
review and  initial funding decisions within 18 days. Regulatory 
bodies have acted swiftly to facilitate initiation of Canada’s first 
COVID-19 trials.

CATCO (Canadian Treatments for COVID-19), a large treat-
ment trial in Canada, will be part of the WHO Solidarity Protocol, 
a global protocol to evaluate the best available agents for 
patients admitted to hospital. The WHO protocol has a goal of 
enrolling thousands of patients worldwide to achieve the most 
precise possible estimate of treatment effect of high-priority 
agents in the shortest time possible. Canada will start by evaluat-
ing lopinavir–ritonavir, compared with optimized supportive 
care, and add new therapies as data emerge. Given that effect 
sizes are not known, accurate sample-size calculation is impossi-
ble. Ethics approval for the CATCO trial was granted within 5 
working days of protocol submission in Ontario and 10 in British 
Columbia, approvals in Quebec and Alberta are forthcoming, and 
Health Canada gave approval within 3 working days of first sub-
mission. This unprecedented institutional support for these 
efforts must be applauded.

REMAP-CAP (A Randomised, Embedded, Multi-factorial, 
Adaptive Platform Trial for Community-Acquired Pneumonia) 
is an adaptive platform trial established before the COVID-19 
pandemic, examining a variety of interventions in critically ill 
patients with pneumonia.10 In Canada and 13 other countries, 
the trial has now pivoted to include interventions specific to 
COVID-19 and supportive interventions, including macrolides, 
steroids and interferon-β-1a, with antiviral administration. 
Both the CATCO and the REMAP-CAP trials are studying effects 
in the severely ill, and recruitment is coordinated between the 
two. Stopping rules have been modified, primary outcomes 
have been altered and subsequent inclusion of other agents is 
planned to more rapidly achieve an evidence base during the 
pandemic.

Evidence on how to prevent new infections will also be critical, 
especially among older adults in care facilities and health care 
workers, in whom maintaining health and morale is vital. The 
CORIPREV LR (COVID-19 Ring-based Prevention Trial with 
Lopinavir/ Ritonavir) will evaluate the efficacy of lopinavir–ritonavir 
as post exposure prophylaxis in preventing microbiologically 

confirmed infection. This trial will use an approach adapted from 
a cluster randomized trial conducted during the 2013–2016 Ebola 
epidemic in West Africa;11 researchers will define “rings” of 
exposed contacts around infected cases and randomly assign 
them to prophylaxis or usual preventive measures. In 
CORIPREV LR, 220 rings will be randomly assigned to either 
lopinavir–ritonavir or no intervention, with participants in both 
arms undergoing daily symptom self-monitoring and weekly 
screening tests. Ring vaccination was key to the successful eradi-
cation of smallpox.12 The CORIPREV LR trial infrastructure can 
later be harnessed to rapidly evaluate the efficacy of vaccines, 
when they become available.

Challenges to RCTs during the COVID-19 pandemic include 
maintaining adequate funding, rapid scale-up and limiting 
researchers’ risk of acquiring infection. Novel strategies may 
be needed for obtaining informed consent, harnessing video 
and other remote technologies. Data entry must be simplified, 
prioritizing information of greatest relevance. Along these 
lines, in conjunction with lead investigators in Minnesota, the 
COVID19 Postexposure Prophylaxis RCT — Canada will allow 
health care workers and community-dwelling adults with 
high-risk exposures or early symptomatic disease to screen 
themselves electronically, receive their assigned study drug 
(hydroxychloroquine v. placebo) via overnight courier, and fol-
low up by self-report. Outcomes include symptomatic disease 
for initially asymptomatic participants and severe disease for 
those who were symptomatic. A pooled data set allows the 
Canadian results to be combined with the international results 
in near real time to achieve an estimated sample size of 1500 
per cohort.

As the pandemic evolves, the temptation to use unproven 
medications will be tremendous, but Canadian clinicians must 
maintain a commitment to the rigorous gathering of scientific 
evidence, in collaboration with global colleagues, so that we may 
quickly improve outcomes for all patients with COVID-19 world-
wide. A community-sourced registry of known Canadian trials 
can be found at canada-covid.idtrials.com and will be updated as 
more information becomes available.
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