Clinical Infectious Diseases

AIDSA

Infectious Diseases Society of America

hiv medicine association

Compiling Observational Research During a Pandemic: A

Necessary Bridge

Rebekah W. Moehring'? and Thomas L. Holland'*

'Duke University, Department of Medicine, Division of Infectious Diseases, Durham, North Carolina, USA, “Duke Center for Antimicrobial Stewardship and Infection Prevention, Durham, North
Carolina, USA, and *Duke Clinical Research Institute, Durham, North Carolina, USA

Keywords.

2019 (COVID-
19) has altered the scientific landscape,

Coronavirus  disease
upending a great many things we had
wrongly assumed were immutable. Gone
are the days, if indeed they ever existed,
when studies came out at a deliberate pace,
with a pause for reflection and synthesis.
Press releases and nonreviewed preprints
offer the sneak peeks that were once the
purview of abstracts at scientific meetings.
And the pace is torrential—all occurring
at a time when practicing clinicians are
stretched thin managing high clinical vol-
umes and the associated burnout. As of
early June 2020, there were an astonishing
674 active interventional COVID-19 trials,
of which 21 were randomized, controlled
trials (RCTs) with tocilizumab [1]. In fact,
this editorial became a striking example of
this phenomenon. We submitted it on 14
October 2020. In the week that followed,
3 tocilizumab RCTs were published, along
with another large observational cohort
[2-5]. In the face of such rapid churn, it
is tempting to question whether there is
value in compiling retrospective, observa-
tional cohorts at all. Maybe we should just
sit back and bide our time until the RCTs
arrive.

Two principal factors argue against
this wait-and-see approach, however.
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First, the recent surge of tocilizumab
RCTs aside, coordinated, multicenter, ad-
equately powered COVID trials are the
exception [6, 7]. Many studies will fail to
achieve goal enrollment before pandemic
dynamics shift, leaving researchers un-
able to offer definitive conclusions due to
small sample size. Such was the fate, for
example, of an early remdesivir trial [8].
Second, with no sign that the pandemic
is abating, clinicians and patients need
the best answers today that the scientific
literature can provide. As a bridge to the
randomized trials, the exercise of rapidly
compiling and analyzing information
from the deluge of emerging observa-
tional data is the sturdiest foundation we
can build [9].

In this issue of Clinical Infectious
Diseases, Malgie et al take on this chal-
lenge in a methodologically clear and
well-written systematic review and meta-
analysis that aggregates information from
10 observational studies of interleukin
6 (IL-6) receptor antagonist therapy,
including 1358 patients with COVID-19,
of whom 554 (41%) received tocilizumab
[10]. A 12% lower mortality rate was ob-
served among patients who received
tocilizumab compared with those who did
not.

The headline results are tantalizing
for clinicians and patients who are des-
perate for better therapies, particularly
the suggestion that the number needed
to treat to save a life may be as low as
11. However, as acknowledged by the
authors, there are multiple known limi-
tations to these observational data.

Patient-level information was not avail-
able, study heterogeneity was high, there
was heavy use of concomitant COVID-19
therapeutics, and there were baseline dif-
ferences in treatment groups. Definitions
of the severity of COVID-19 illness were
also diverse among studies, and investi-
gators could not perform sensitivity ana-
lyses by disease severity or many other
patient-level factors to account for con-
founding or selection biases. Therefore,
the finding of a mortality benefit requires
supportive evidence from RCTs.
Unfortunately, the limited information
available from early RCTs of tocilizumab
and other IL-6 receptor antagonists has,
thus far, been either negative or mixed.
The first 3 peer-reviewed trials, with 499
patients between them (285 assigned to
tocilizumab treatment) did not provide
compelling evidence of benefit [2-4,
11]. It is certainly possible that the next
wave of trials will be more encouraging.
However, a phase 3 RCT for sarilumab
(Kevzara) was stopped early for futility
and a slight imbalance in adverse events
among treatment groups [12]. Preprint
information for the COVACTA study of
tocilizumab, which included 294 patients
receiving tocilizumab and 144 receiving
placebo, showed no significant effects in
the primary outcome of improvement in
ordinal score or in 28-day mortality [13].
Of note, a smaller proportion of patients
in the tocilizumab group received cortico-
steroids than in the control group (36%
vs 55%), which may have impacted study
results. Faster time to hospital discharge
and fewer days in the intensive care unit
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were seen in the COVACTA tocilizumab
group compared with controls. Top-line
results from the EMPACTA study, which
included 389 patients, reported meeting
the primary endpoint of reduced likeli-
hood of progression to mechanical ven-
tilation or death, but the improvements
seen were mostly related to the mech-
anical ventilation component [14]. The
press release information did not report
significant reductions in 28-day mor-
tality, time to hospital discharge, or im-
provements in ordinal score compared
with placebo. Detailed study results are
not yet available, and neither of these
studies has yet undergone peer review.

When results are mixed, one explan-
ation may be that there is benefit for
some patients but not all. Subgroup ana-
lyses from RCTs and information from
observational cohorts may help identify
clinical criteria for informed patient se-
lection. Based on the data presented here
and results from the early RCTs, group
characteristics to further investigate in-
clude receipt of corticosteroids, base-
line disease severity, timing of symptom
onset to diagnosis and initiation of treat-
ment, and perhaps additional markers of
a dysregulated inflammatory response.
Indeed, a critically important observation
in this meta-analysis is that a mortality
benefit of tocilizumab is not apparent
when glucocorticoid coadministration is
taken into account.

For IL-6 receptor antagonists to be
incorporated into standard practice, we
believe that future comparisons must in-
clude and rigorously control exposures
to corticosteroids, especially in critic-
ally ill patients for whom trial data are
strongest for a corticosteroid benefit. The
devastating effects of a dysregulated in-
flammatory response are evident in acute
COVID-19. We now know corticosteroid
use impacts mortality [7, 15]. Thus, pla-
cebo or no-intervention comparisons for
therapeutics that are targeting the im-
mune response are less informative un-
less they can be put into the context of the
known effects of corticosteroids. Whether
to use steroids and long-acting immune

modulators together or separately is an-
other important clinical management
question, especially if some benefit is ul-
timately shown with placebo-controlled
trials of IL-6 receptor antagonists.

In addition to showing definitive evi-
dence of efficacy, IL-6 receptor antagon-
ists must overcome additional barriers
before incorporation into standard prac-
tice, including justification for higher
costs and potential adverse effects from
immune modulation. While use of short
courses of steroids in acute infections
is common and generally accepted in
treating selected critically ill patients,
use of a long half-life immune modulator
would represent a larger shift in practice.
In addition, IL-6 receptor antagonists are
not the only immune modulators under
investigation. Multiple other agents are
under study, including interferon beta,
IL-1 inhibitors, and multiple Janus kinase
(JAK) inhibitors. JAK inhibitors are less
selective in their target than tocilizumab,
and early press release information re-
ported benefit in recovery time among
patients who received baricitinib in
addition to remdesivir compared with
remdesivir alone [16]. Indeed, it is worth
celebrating that we are in a position that
would have seemed enviable just a few
months ago. There are multiple medi-
cations that have proven beneficial in
the treatment of severe COVID, and
trial results for additional antivirals and
immunomodulatory agents are eagerly
anticipated. Adaptive trial platforms have
moved quickly to update standard-of-
care comparator arms to enable mean-
ingful comparisons [17, 18].

There is a lot we dont know about
COVID-19, especially the inflammatory
response. Malgie et al's meta-analysis
used methods that combined observa-
tional data and produced a suggestive
benefit from tocilizumab, particularly in
patients who did not receive corticoster-
oids. In contrast, RCT data are emerging
that, thus far, are inconclusive, without
the reported mortality benefit. On
balance, there is currently no clear role
for tocilizumab or other IL-6 receptor

blockers in the management of severe
COVID. Future comparisons to cortico-
steroids and other immunomodulators,
either alone or in combination, will
help determine tocilizumabs place, if
any, in the hierarchy of effective COVID
treatments.
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