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The urgency of the covid-19 pandemic highlighted
the need to leverage any and all available data that
may potentially inform clinical, public health, and
regulatory decision making.1 Although randomised
controlled trials (RCTs) are generally considered the
gold standard for determining therapeutic safety and
efficacy,2 these studies are often logistically
challenging, expensive, andcansometimes takeyears
to plan and complete. In contrast, observational
studies can be undertaken in real time, taking
advantage of existing data sources that reflect real
world care.3 If clinicians are treating their patients
with a drug, even if regulators have not approved its
use for that indication,4 researchers can generate
evidence to characterise its benefits and harms.
However, concerns have consistently been raised
about whether observational studies offer valid
conclusions given the potential impact of selection
bias and confounding.

Numerous empirical assessments have compared the
treatment effects reported in observational studies
and RCTs evaluating the same questions. Several
found relatively high levels of agreement between
observational studies and RCTs across different
topics,5 6 while others suggested that using different
study designs can lead to conflicting findings.7 As a
result, decision makers are often left uncertain about
whether observational research can be a reliable
proxy for RCTs. But what about in the context of a
pandemic, when there is a need for the rapid
generation of evidence?

In our linked study in The BMJ,8 we systematically
identified, matched, and compared study
demographics and treatment effects from individual
or meta-analysed observational studies and RCTs
evaluating the same covid-19 therapeutics,
comparators, and outcomes. We conducted 17 new,
independent meta-analyses of observational studies
of hydroxychloroquine, lopinavir-ritonavir, or
dexamethasone —which were the most frequently
studied therapeutic interventions for covid-19 at the
time we started our study—in comparison with an
active or placebo comparator. These meta-analyses
were matched and compared with 17 meta-analyses
of RCTs reported in a landmark living review in The
BMJ.9 We also compared 10 matched pairs for which
only one observational study and/or only one RCT
were identified. Matched observational studies and
RCT pairs were considered to be in agreement if both
observational and RCT treatment effects were
statistically significantly increasing/decreasing
(P<0.05) or if both treatment effects were
non-statistically significant (P>0.05).

We found that all matched pairs with adequate
reporting of demographic and clinical data had
overlapping distributions of sex, age, and disease
severity—in other words, the patient populations

included in both the observational studies and RCTs
appeared similar. This is critical because previous
studies comparing the results derived from these two
study designs have determined that patient
populations in observational studies are frequently
different from those in RCTs.

Next, comparing the treatment effects between
observational studies and RCTs, we found that over
three quarters were in agreement—in other words,
the two different study designs were consistent in
determining whether hydroxychloroquine,
lopinavir-ritonavir, and dexamethasone were
effective for the treatment of covid-19. In fact,
comparing treatment effects using dichotomous
outcomes, such as hospitalisation or death, had even
higher levels of agreement.

A number of important lessons are illustrated by our
study. Firstly, in future pandemics, neither RCTs nor
observational studies should be automatically
assumed to serve as a gold standard. The vast
majority of individual RCTs andobservational studies
had at least one methodological limitation, which
can affect the direction and magnitude of the
observed findings. Instead, these two study designs
can complement one another as evidence
accumulates and a deeper understanding emerges.

Secondly, the vastmajority of treatment effects across
all interventions and comparisons were null—many
therapies being repurposed for covid-19 were simply
not effective.Our findingsmayhavediffered if studies
had consistently identified apositive treatment effect.

Thirdly, if observational studies are intended to
replicate or predict RCTs evaluating specific
questions, they should be designed in line with the
target trial framework10 and follow structured
templates for planning and reporting.11 These
frameworks focus on ensuring that observational
studies consider the types of patients, follow-up
periods, outcomesof interests, andanalysesmethods
that will answer the causal question of interest and
heighten reproducibility while minimising bias.
Several ongoing efforts are focused on emulating
RCTs using the target framework.12 13 Well designed
studies such as these can increase the likelihood that
findings from observational studies will be reliable
and complement evidence generated from RCTs,
whether in the context of a pandemic or not.
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