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Covid-19 controversies: the tocilizumab chapter
The signals are broadly positive, but not definitive
Erin K McCreary, 1 Nuala J Meyer2
More than two million people have so far died from
coronavirus disease 2019 (covid-19) globally. With
hospitals and intensive care units at or exceeding
capacity in much of the world, discovering life-saving
treatments is second only to global vaccination efforts
to stop the horrific impact of this disease. Early in the
pandemic, elevated inflammatory markers were
found to be associated with severe covid-19 and
death, leading to exploration of immunomodulatory
treatments in clinical trials.1
Tocilizumab, a humanized monoclonal antibody that
inhibits interleukin 6 mediated signaling by blocking
interleukin 6 from binding to receptors, was an early
front runner in the race to find treatments for severely
ill patients.2 -5 However, conflicting results from
several randomized clinical trials, along with
corticosteroids becoming standard care for patients
admitted to hospital who required oxygen, tempered
enthusiasm for its use.6 -9 Now, in a linked paper,
Veiga and colleagues (doi:10.1136/bmj.n84) report a
randomized trial from Brazil that compared
tocilizumab with standard care in 129 patients with
covid-19.10 Surprisingly, the trial was stopped early
because tocilizumab was associated with increased
deaths at day 15 (17% v 3%, odds ratio 6.42, 95%
confidence interval 1.59 to 43.2). So, should
tocilizumab be abandoned? The answer is not
straightforward.
In recent weeks, preprinted results from 803 critically
ill participants in the REMAP-CAP (Randomised,
Embedded, Multi-factorial, Adaptive Platform Trial
for Community-Acquired Pneumonia) trial found
tocilizumab decreased in-hospital mortality compared
with standard care (28% v 35.8%, adjusted odds ratio
for survival 1.64, 95% confidence interval 1.14 to 2.35)
and reduced progression to intubation, extracorporeal
membrane oxygenation, or death.11 In the
REMAP-CAP population, tocilizumab appeared to be
life saving.
Possible explanations for these discrepant results
might lie in differences in coadministered treatments,
populations, or timing. Both REMAP-CAP and the
trial by Veiga and colleagues administered
corticosteroids to more than 80% of participants. This
is highly relevant given the reported mortality benefit
of corticosteroids for patients requiring oxygen, and
the potential concern of additive
immunosuppression.12 Remdesivir was not used in
the trial from Brazil and was used infrequently in
REMAP-CAP (about 30% of participants). Thus,
neither steroids nor remdesivir likely explain the
difference, although the exact drug, dose, and
duration of steroid use in both trials are unknown.
Differences existed in the trial populations, as well
as in the timing of treatment with tocilizumab.
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Whereas REMAP-CAP enrolled critically ill patients
within 24 hours of requirement for high flow oxygen
by nasal canula, non-invasive ventilation, or
mechanical ventilation, Veiga and colleagues
enrolled predominantly moderately ill patients. The
deaths in the Brazilian trial were largely among
patients who received tocilizumab within 24 hours
of mechanical ventilation, suggesting this is not the
explanation.
In a third trial (COVACTA (Study to Evaluate the
Safety and Efficacy of Tocilizumab in Patients with
Severe COVID-19 Pneumonia), also in preprint), a
post hoc subgroup analysis of patients requiring high
flow oxygen by nasal canula found that tocilizumab
significantly improved clinical status at day 14.8 In
analyses of the whole trial population, patients given
tocilizumab were discharged from hospital earlier
(20 v 28 days) and had lower risk of progression to
clinical failure than placebo controls, but 28 day
mortality did not differ. In COVACTA, participants
requiring mechanical ventilation were enrolled a
mean of 5 (median 3, range 0-28) days after
intubation; perhaps the drug was administered past
the “golden hour”? Finally, the EMPACTA (Evaluating
Minority Patients with Actemra) placebo controlled
trial found that tocilizumab reduced risk of
progression to mechanical ventilation or death among
patients predominantly receiving low flow oxygen,
but did not improve 28 day survival.13
Taken together, the randomized evidence published
before the REMAP-CAP preprint suggests significantly
less clinical deterioration among patients treated
with tocilizumab but no mortality benefit across
heterogenous populations.14

Immune activation
These trials might have differed in participants’
patterns of immune activation. Veiga and colleagues
explicitly enriched their trial population by requiring
elevated levels of at least two non-specific
inflammatory markers. Most participants in
REMAP-CAP also met these inflammatory criteria for
both C reactive protein and ferritin. It is, however,
unclear whether these non-specific markers are a
reasonable sample enrichment strategy for trials of
anti-interleukin 6 treatment. Patients admitted to
hospital with covid-19 have substantial immune
heterogeneity that is not captured by non-specific
markers.15 Both innate and adaptive immune
activation seem to have critical roles, and although
a relation might exist between plasma interleukin 6
and dysregulated T cell activation, this correlation is
far from proven.16 Even assuming that plasma
interleukin 6 is correlated with hyperactive T cell
activation, a causal relation is yet to be shown or even
inferred between interleukin 6 and unfavorable
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The signal for harm in the trial by Veiga and colleagues, although
alarming, is based on relatively few deaths. The data safety board
appropriately prioritized patient safety and recommended stopping
the trial early; however, the high death rate in mechanically
ventilated patients given tocilizumab and lack of deaths in the
controls requiring high flow oxygen or non-invasive ventilation
could be due to chance. Effects might be overestimated when trials
are stopped early and small datasets present fragile results.17
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The totality of randomized data evaluating tocilizumab neither
overwhelmingly support nor convincingly refute routine use. The
harm reported by Veiga and colleagues is an outlier in a small trial.
On balance of evidence, tocilizumab is unlikely to be life
threatening. The mortality benefit reported by REMAP-CAP is also
a statistical outlier, but it is more robust because of the larger
population and is consistent with signals of benefit in the sickest
patients in COVACTA and EMPACTA. The results of the RECOVERY
(Randomised Evaluation of COVID-19 Therapy) trial are eagerly
awaited to further inform tocilizumab’s role in the management of
critically ill patients with covid-19.
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outcomes. Treatments for covid-19 are complex, and controversies
remain around selecting the “right” patients, even for treatments
now considered standard care.

