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Editorial 

The critical role of futility analysis in the pursuit of effective treatments for COVID-19 

The World Health Organization (WHO) declared COVID-19 a 
pandemic on March 11, 2020. Researchers across the globe have been 
actively conducting clinical trials in the pursuit of safe and effective 
treatments for COVID-19. Thousands of COVID-19 clinical trials are 
registered in various clinical trials registries, over 200 of which include a 
hydroxychloroquine arm. On March 28, 2020, the FDA issued an 
Emergency Use Authorization to allow hydroxychloroquine and chlo-
roquine to be used for certain hospitalized patients with COVID-19 [1]. 

The potential to stop a trial or some of the treatment arms early for 
futility is critical in the pursuit of effective treatments for COVID-19. A 
large number of experimental treatments are being studied, and it is 
critical to be able to eliminate ineffective treatments early in order to 
reallocate limited resources to more promising ones. Many of the 
experimental treatments under testing for COVID-19 have limited pre-
clinical and clinical data to support their potential effectiveness. Various 
statistical methodologies exist in the literature for determining the fu-
tility stopping criteria at interim analyses of clinical trials. For example, 
Pei et al. [2] and Yi et al. [3] reviewed some methods based on condi-
tional power and predictive power for setting the futility stopping 
boundaries. 

A randomized trial of hydroxychloroquine as postexposure prophy-
laxis for COVID-19 was recently completed, which demonstrated that 
hydroxychloroquine did not prevent illness compatible with COVID-19 
or confirmed infection when used as postexposure prophylaxis within 
4 days after exposure [4]. At the third interim analysis, this trial was 
halted for futility on the basis of a conditional power of less than 1%. The 
early futility stopping of the trial provided timely information on the 
potential of hydroxychloroquine as postexposure prophylaxis at a time 
when clarity on the role of hydroxychloroquine in the management of 
COVID-19 was urgently needed. It may be debatable whether adopting a 
futility cutoff of higher than 1% for the conditional power could have led 
to earlier stopping of the trial. 

The RECOVERY trial was launched in March to test several potential 
treatments for COVID-19, including hydroxychloroquine [5]. A registry 
analysis of hydroxychloroquine published on May 22, 2020 [6], which 
was later retracted, prompted the independent Data Monitoring Com-
mittee (DMC) of the RECOVERY trial to conduct an urgent review of the 
data on the effects of hydroxychloroquine on mortality among hospi-
talized patients with COVID-19. The committee concluded that there 
was no cogent reason to suspend recruitment for safety reasons and 
recommended that the trial continue recruitment without interruption 
[7]. On June 4, 2020, the DMC conducted a further review of the data, 
which led to the conclusion of no beneficial effect of hydroxy-
chloroquine in patients hospitalized with COVID-19 and the decision to 
stop enrolling patients to the hydroxychloroquine arm of the trial. A 

total of 1542 patients were randomized to hydroxychloroquine 
compared with 3132 patients randomized to usual care alone. There was 
no significant difference in the primary endpoint of 28-day mortality 
(25.7% hydroxychloroquine vs. 23.5% usual care; hazard ratio 1.11 
[95% confidence interval 0.98–1.26]; p ¼ 0.10). There was also no ev-
idence of beneficial effects on hospital stay duration or other outcomes 
[8]. 

The early termination of the hydroxychloroquine arm was based on 
data from over 4000 patients enrolled and over 1000 deaths observed in 
the hydroxychloroquine arm and the usual care arm combined. The 28- 
day mortality rate was numerically higher in the hydroxychloroquine 
arm, and the lower limit of the 95% confidence interval for the hazard 
ratio convincingly ruled out any meaningful mortality benefit of 
hydroxychloroquine in patients hospitalized with COVID-19. More de-
tails on the interim analyses conducted up to the enrollment termination 
would shed light on whether enrollment to the hydroxychloroquine arm 
could have been stopped earlier so that more patients could have been 
allocated to the other treatment arms. 

Futility stopping in COVID-19 trials deserves special attention from 
the global clinical trials community. Trial sponsors should consider 
establishing futility boundaries for frequent interim analyses based on 
well-established statistical methodologies. Institutional Review Boards 
should carefully assess the futility stopping criteria and the frequency of 
interim analyses during the protocol review process. DMCs should 
consider making futility recommendations based on the totality of the 
interim data irrespective of the futility boundaries specified in the trial 
protocol. In addition, DMCs should consider reviewing interim data 
more frequently than specified in the protocol, and consider adding 
additional futility analyses when the results at a pre-specified interim 
analysis are trending towards futility instead of waiting for the next pre- 
specified analysis. The tradeoff between the cost of futility interim 
monitoring, which is a slight loss of study power, and allocating limited 
resources to more promising experimental treatments should be care-
fully considered by the study sponsor, the IRB and the DMC in the 
pursuit of safe and effective treatments for COVID-19. 
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