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Randomization versus Real-World Evidence

TOo THE EDITOR: Collins et al. (Feb. 13 issue)' set
up a false dichotomy in presenting real-world
evidence (RWE) as an “unreliable” substitute for
findings from randomized, controlled trials (RCTSs).
While the “magic” of randomization ensures bal-
ance between groups in RCTs, it cannot ensure
that outcomes are representative of a given popu-
lation. In the United States, RCTs involving pa-
tients with cancer represent less than 5% of U.S.
adults with cancer. Patients in RCTs are also
younger, healthier, and less diverse than the other
95% of patients with cancer.” Because it is not
always feasible to conduct an RCT, particularly
among patients with rare cancers or genomic
subtypes, the Food and Drug Administration (FDA)
has accepted RWE from expanded-access stud-
ies, medical records, and insurance claims.>* The
21st Century Cures Act, approved by Congress in
2016, which calls for the FDA to evaluate the po-
tential of RWE in reviewing and approving new
indications for existing drugs and in fulfilling
postapproval study requirements, recognizes the
value of RWE beyond its established role in post-
marketing surveillance.> RWE offers insight into
the ways in which a drug is actually used, barri-
ers to use, and outcomes regarding toxicity and
efficacy in daily medical practice. RWE both sup-
plements and complements information gleaned
from the prevailing standard of RCTs; the myth
is that we must choose one option or the other.
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TO THE EDITOR: Collins et al. make a strong plea
for randomization, yet it is not strong enough: a
twofold difference in effects is mentioned as a
threshold beyond which randomization would
not be needed. In the recent past, some observa-
tional studies have reported an increase in mor-
tality with digoxin in patients with heart fail-
ure, atrial fibrillation, or both. Figure 1 shows
that the results of the observational studies
listed were so conflicting that it would be im-
possible to identify a true effect. Even worse,
bias by indication can be found in the only RCT
identified in our search,? in which patients who
received pretreatment with digoxin were com-
pared with those had not.? Notably, the effect of
digoxin on mortality was neutral. There is a sec-
ond message in Figure 1: all authors were con-
vinced that they had properly adjusted for popu-
lation differences, yet the overall effect of
adjustment was rather small. The magnitude of
an effect estimate may be a useful criterion for
screening purposes when pharmacovigilance is
practiced,** but statisticians need to lower their
expectations regarding what can be achieved
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when statistical adjustment is used to account
for population differences.
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To THE EDITOR: Collins et al. suggest that giving
researchers access to electronic health records
systems and other, specialized registries for the
purpose of identifying potential trial participants
would facilitate the conduct of RCTs. The con-
duct of low-risk, pragmatic RCTs should be con-
sidered to assess the comparative effectiveness of
marketed medicines. In these trials, usual clinical
practices would be observed, with no or minimal
increase in risk to patients as compared with that
associated with normal clinical practice.! Trial
conduct would be facilitated if the requirement
to obtain written informed consent were modi-
fied or removed from European legislation when
certain requirements are met, an approach that is
already being considered in the United States?
and by the Council for International Organizations

of Medical Sciences.® The authors rather lightly
dismiss the problem of generalizing the results
of RCTs to broader populations, stating that pro-
portional treatment effects can be generalized
“unless there is good reason to expect otherwise.”
However, generalizability may become a signifi-
cant challenge when trial participants do not re-
semble the typical patient in routine clinical prac-
tice.* Low-risk, pragmatic RCTs with modified or
waived consent may help to combine the magic
of randomization with the myth of RWE.
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To THE EDITOR: Collins et al. highlight the indis-
putable need to reduce the complexities of RCTs
and caution against adopting RWE from nonran-
domized studies as an alternative to RCTs. The
International Society for Pharmacoepidemiology
agrees with both points but views RCTs and RWE
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as complementary, not magic and myth but yin
and yang, and aligned on a continuum of imper-
fect approaches in scientific inquiry.

RWE is useful for the study of unintended
drug effects' and can supplement the data pro-
vided in RCTs regarding effectiveness. Real-world
data facilitate RCT recruitment and follow-up and
reflect routine medical practices. RWE may be the
only option when recruitment, randomization, or
preservation of randomization is infeasible. RWE
methods can be used to evaluate variation in
treatment effects and to accommodate deviations
from RCT protocols, whereas the stringent con-
trols in RCTs intended to prevent bias come with
a risk of inductive fallacies.

If properly designed in the same target popu-
lation, RWE and RCTs findings align,”* but as
with RCTs, RWE must be grounded in the scien-
tific method. As such, RCTs and RWE constitute
interwoven sciences, with the shared aim of help-
ing regulators and clinicians understand the ben-
efits and risks of medical interventions.
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TO THE EDITOR: Collins et al. highlight the need
to improve the conduct and feasibility of ran-
domized trials. Two points deserve discussion.
First, we agree that randomization is “guaranteed
to result in groups of patients that are balanced
(give or take the play of chance).” However, “the
play of chance” is not trivial. If the prevalence of
each of five prognostic factors in a 400-person
trial is 20%, then there is a 23% chance that
there will be a between-group imbalance of more
than 10% for at least one covariate.! Coefficients
from regression models that adjust for baseline
differences do not represent the causal effect of
treatment if the treatment effect is different be-
tween patients with different prognostic factors.?
Second, if adherence is less than 100%, then an
intention-to-treat analysis from a trial that as-
sesses the effect of assigning treatment will un-
derestimate the effect of receiving treatment.
Estimating the effect of receiving treatment in a
trial requires treating the trial data as an obser-
vational study, with all the necessary assump-
tions. A well-conducted observational study that
directly assesses the effect of receiving treatment
may be more accurate.>*
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TO THE EDITOR: We agree with Collins et al. that
RCTs are the standard for the estimation of treat-
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ment effects and that improvements are needed.
However, referring to observational studies as
untrustworthy does not do justice to more than
150 years of epidemiologic study, starting with
John Snow’s study of water pumps and cholera.
Formal frameworks for causal inference provide
systematic approaches for addressing potential
biases (e.g. confounding and selection) and for
evaluating the assumptions required to estimate
treatment effects, regardless of their magnitude.!
Failure to follow these frameworks can result in
biased estimates and misleading conclusions in
both RCTs and observational studies. Application
of these methods to 733,804 electronic health re-
cords suggested that statins did not protect against
cancer, a finding consistent with that of prior
RCTs.? Randomization is often unethical or im-
practical in public health and medicine. Further-
more, RCTs are not without challenges (e.g., un-
preventable and differential missingness), and
generalizability is more complicated than simply
assuming proportional effects.? Sensitivity analy-
ses require more than an examination of the de-
gree of changes in incidence.? The way to address
these challenges lies not in choosing exclusively
observational studies or RCTs but in building
consensus across different study designs and in
the application of rigorous methods that allow us
to extract the truth from the data.
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THE AUTHORS REPLY: We agree that there are cir-
cumstances in which it is not feasible to evaluate
the effects of treatment in randomized trials.
However, even in such circumstances, there is a
need for greater recognition — by regulators and
policy makers as well as by scientists and clini-
cians — that dependence on observational stud-
ies risks inadequate assessment of not only the
efficacy of treatment but also its safety owing to
the potential biases inherent in such studies.

For example, on the basis of information
provided in observational studies, the FDA au-
thorized hydroxychloroquine for the treatment
of Covid-19.! Subsequently, on the basis of adverse
trends reported in other such studies (some of
which were found to be flawed in additional ways),
regulatory authorities and commentators®>*® put
pressure on investigators to stop large random-
ized trials designed to provide reliable assessment
of the safety and efficacy of hydroxychloroquine.
Fortunately, despite this undue reliance on ob-
servational evidence, sufficient data had already
accrued in the randomized trials to convincingly
indicate the lack of benefit.*

The problem is not that observational studies
cannot get the right answer when treatment ef-
fects are null or only moderate, it is that they can-
not be relied on to have done so. Moreover, al-
though observational studies cannot generally be
trusted when there is less than a twofold differ-
ence in the incidence of a health outcome between
people who have had a particular treatment and
those who have not, this does not necessarily mean
that more extreme relative risks in such studies
can be trusted (although, as stated in our article,
large effects on rare outcomes may be more likely
to be causal).

We agree that observational data can be used
to facilitate the recruitment of patients into ran-
domized trials and to enhance follow-up during
and after the scheduled treatment period. In
addition, such data can help in generalizing the
results of randomized trials to different patient
populations. However, instead of promoting the
replacement of randomized trials with unreliable
observational treatment effects, what is now need-
ed is both the removal of unnecessary bureaucratic
obstacles to randomized trials that greatly in-
crease cost and complexity and the implementa-
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tion of innovative strategies that facilitate the
conduct of better randomized trials.

As we discussed, regulatory strategies should
be updated to make the recruitment of a wide
range of patients into randomized trials a more
rapid, straightforward process. Such an initiative
would vyield reliable and generalizable evidence
regarding treatment safety and efficacy on which
doctors and patients can rely.
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University of Oxford
Oxford, United Kingdom
rory.collins@ndph.ox.ac.uk

Since publication of their article, the authors report no fur-
ther potential conflict of interest.

N ENGLJ MED 383;4

This letter was published on July 23, 2020, at NEJM.org.

1. Hinton DM, Food and Drug Administration. Letter to Dr.
Rick Bright, Director, Biomedical Advanced Research and Devel-
opment Authority re: FDA emergency use authorization (EUA) of
chloroquine and hydroxychloroquine. March 28, 2020 (revoked)
(https:/www.fda.gov/media/136534/download).

2. COVID-19: reminder of the risks of chloroquine and hy-
droxychloroquine. Press release of the European Medicines
Agency, May 29, 2020 ( https://www.ema.europa.eu/en/news/co-
vid-19-reminder-risks-chloroquine-hydroxychloroquine).

3. Topol E. Comments on hydroxychloroquine. May 22, 2020
(https://twitter.com/EricTopol/status/
126382022344389836975=20).

4. Statement from the Chief Investigators of the Randomised
Evaluation of COVid-19 thERapY (RECOVERY) Trial on hydroxy-
chloroquine: no clinical benefit from use of hydroxychloroquine
in hospitalised patients with COVID-19. June 5, 2020 (https://
www.recoverytrial.net/files/hcq-recovery-statement-050620
-final-002.pdf).

DOI: 10.1056/NEJMc2020020
Correspondence Copyright © 2020 Massachusetts Medical Society.

NEJM.ORG JULY 23, 2020

The New England Journal of Medicine

Copyright © 2020 Massachusetts Medical Society. All rights reserved.

e21(7)

Downloaded from nejm.org at UNIV LIBRARY OF SOUTHERN DENMARK on September 1, 2020. For personal use only. No other uses without permission.



