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The conundrum of interleukin-6 blockade in COVID-19
Since the very first cases of severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) infection were 
identified in China, patients with severe manifestations 
of COVID-19 have been shown to develop a hyperinflam-
matory syndrome resembling that seen in patients with 
either macrophage-activation syndrome or cytokine-
release syndrome associated with chimeric antigen 
receptor T-cell therapy.1 As a result, in the absence of 
a specific antiviral treatment for SARS-CoV-2 infec-
tion, many therapeutic efforts have focused on use of 
immunosuppressive drugs targeting the potential medi-
ators of this hyperinflammatory state.1–4 Since interleukin 
(IL)-6 blocking agents have been effectively used for 
treating patients with hyperinflammatory states, and 
because increased amounts of IL-6 have been reported 
in patients with COVID-19, strategies aimed at inhibiting 
this cytokine have been rapidly attempted.1,5–7

In The Lancet Rheumatology, Noa Biran and colleagues8 
offer important real-life insight into the use of tocilizumab 
in the most critically ill population of mech anically 
ventilated patients admitted to the intensive care unit.9 
They obtained data from a prospective observational 
database used by the Hackensack Meridian Health 
network of 13 hospitals in New Jersey, USA, and did a 
retrospective study to compare outcomes in patients who 
received tocilizumab with those who did not. They did 
a multivariable Cox regression analysis with propensity 
score matching to reduce confounding effects and found 
an association between exposure to tocilizumab and 
decreased hospital-related mortality (hazard ratio 0·64, 
95% CI 0·47–0·87, p=0·0040). When analysing factors 
associated with reduced mortality in those who received 
tocilizumab, baseline C-reactive protein concentrations of 
15 mg/dL or higher emerged as a clear cutoff, suggest ing 
that IL-6 blockade exerts its best effects among patients 
with an overt inflam matory state. Moreover, Biran 
and colleagues did not note any increase in secondary 
infections, thus supporting the safety of tocilizumab in 
this setting.

Although evidence that patients with hyperinflam-
mation respond well to tocilizumab is not surprising, 
the negative results of randomised trials of tocilizumab 
(eg, the COVACTA trial; NCT04320615) are in appar ent 
contradiction with the study by Biran and col leagues. 
Clearly, a retrospective observational study cannot 

be fully compared with a randomised trial because of 
the inherent limitations of a retrospective study that 
could affect the results. Indeed, although propensity 
score matching helped to better compare outcomes of 
patients, the presence of indication and sampling biases, 
together with a 10% rate of missing data, are limitations.8 
Nonetheless, the COVACTA trial is not fully comparable, 
particularly with respect to the treatment scheme and 
inclusion criteria. In the COVACTA trial, investigators 
used a dose of tocilizumab of 8 mg/kg up to 800 mg 
and a second infusion was allowed in case of clinical 
worsening or absence of improvement, whereas in the 
study by Biran and colleagues a lower dose of tocilizumab 
(400 mg) was used in a one-time scheme, with a second 
dose permitted at the point of worsening oxygenation. 
Moreover, the inclusion criteria of the COVACTA trial 
required a definite diagnosis of COVID-19 pneumonia 
with an oxygen saturation of 93% or lower or a ratio of 
the arterial pressure of oxygen to fractional inspired 
oxygen less than 300 mm Hg, with no mention of the 
inflammatory status of the patients. The reduced dose 
in a more select popu la tion with inflammation might, 
therefore, be more effective in this setting. Observational 
studies are impor tant in a rapidly evolving pandemic 
because they can offer clues for reshaping the design of 
future or ongoing randomised trials, and this is exactly 
what the study by Biran and colleagues adds.

More than 6 months have passed since SARS-CoV-2 
was first recognised as a new pathogen in the world, 
and several questions are still without answer. Have we 
correctly identified the right COVID-19 popula tion for 
treatment with anti-inflammatory drugs? Are sys temic 
inflammatory markers reliable enough for select ing 
patients with hyper inflammation? Do increased con  cen-
trations of a specific cytokine imply that its neutralisation 
will be effective in COVID-19? What is the degree of 
immuno suppression we are aiming for in SARS-CoV-2 
infection? These and other questions are why we eagerly 
await results of ongoing international randomised trials.
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