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In this article, we sought to summarize the available evidence of tocilizumab as a treatment for coronavirus disease 2019. Recent 
tocilizumab randomized trials have not shown clear evidence of efficacy, especially on mortality, in contrast to observational studies. 
These clinical trials focus on a heterogeneous population of patients (clinical severity and inflammatory stage), and this is possibly 
one of the reasons that explain heterogeneity of results. However, these same trials have shown some evidence that tocilizumab may 
reduce intensive care unit admissions and/or mechanical ventilation incidence, which are huge challenges in the severe acute res-
piratory syndrome coronavirus 2 pandemic. Future clinical trials with primary endpoint built on this assumption are needed (1) 
to confirm whether tocilizumab reduces mechanical ventilation requirement and (2) to describe the right patient population and 
optimal timing for tocilizumab administration. Finding the optimal timing for tocilizumab administration and the group of patients 
who are susceptible to having the greatest benefit are probably the main challenge.
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At this time, the second wave of severe 
acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) infection is ongoing 
in Europe, including France, and we are 
facing a huge challenge in terms of places 
in hospitals; intensive care unit (ICU) 
capacities are especially challenged while 
facing this outbreak. Until now, cortico-
steroids have been the only treatment, 
which have proven to reduce mortality 
[1]. Indeed, several arguments showed 
that tocilizumab, “a recombinant hu-
manized anti-interleukin-6 receptor 
monoclonal antibody”, which is usually 
used in the treatment of rheumatoid ar-
thritis [2], could be an effective treat-
ment in severe novel coronavirus disease 
2019 (COVID-19). By neutralizing a key 

inflammatory factor in the cytokine re-
lease syndrome, this molecule can theo-
retically block the cytokine storm during 
the systemic hyperinflammation stage 
and reduce the severity of the disease [3]. 
In October 2020, in a cohort of 206 pa-
tients with COVID-19, we published a 
paper showing that tocilizumab can be 
an effective treatment to reduce mor-
tality and/or invasive mechanical venti-
lation requirement in COVID-19 [4]. In 
our study [4], tocilizumab was used in 
30 patients in critical condition (oxygen 
therapy flow at tocilizumab onset was 
10.5 L/minute) as a rescue treatment (8 of 
30 patients who died were not admitted 
in ICU in regard to their comorbidities). 
However, mortality and/or mechanical 
ventilation requirement were lower in 
patients with tocilizumab than in 176 
patients without tocilizumab (27% vs 
52%, P = .009). However, since the re-
sults of randomized prospective clinical 
trials [5–7], tocilizumab has disappointed 
medical community’s hope on this drug 
due to the lack of impact on mortality 
(during the first month after administra-
tion), in contrast to observational studies. 
For example, in a randomized clinical 
trial, Stone et al [5] showed no benefit of 

tocilizumab versus placebo on mechanical 
ventilation or death on day 28 in a pop-
ulation at inflammatory stage (median 
C-reactive protein level at 110.0  mg/L) 
of moderate to severe pneumonia (>95% 
of patients had a level of O2 <6l/minute 
delivered by nasal cannula or no O2 ad-
ministration). Likewise, Salvarani et al [6] 
showed no benefit of tocilizumab early 
administration in a selected population of 
severe (but not critical) pneumonia (me-
dian PaO2/FiO2 at 264.5  mmHq), which 
had a very low level of systemic inflam-
mation (median C-reactive protein at 
8.2  mg/L). Recent tocilizumab random-
ized trials have not shown clear evidence 
of efficacy, especially on mortality [5–9]. 
However, these same trials have shown 
some evidence that tocilizumab may re-
duce ICU admissions and/or mechan-
ical ventilation incidence. In this way, 
EMPACTA [8] met its primary endpoint: 
first results (Carlos Salama, 2020, unpub-
lished observations) have shown that the 
cumulative proportion (95% confidence 
interval [CI]) of patients requiring me-
chanical ventilation or who had died 
by day 28 was 12.0% (95% CI, 8.52% to 
16.86%) and 19.3% (95% CI, 13.34% to 
27.36%) for the tocilizumab and placebo 
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arms, respectively (log-rank P = .0360; 
hazard ratio [HR], 0.56; 95% CI, 0.33 to 
0.97). The significance of this result is due 
to a clear decrease in mechanical ventila-
tion incidence in the tocilizumab arm be-
cause there were no impact on mortality 
by day 28: 10.4% (95% CI, 7.2% to 14.9%) 
in the tocilizumab arm and 8.6% (95% 
CI, 4.9% to 14.7%) in the placebo arm 
(weighted difference, 2%; 95% CI, –5.2% 
to 7.8%). EMPACTA included hospital-
ized COVID-19 pneumonia patients with 
SpO2 <94% while on ambient air before 
critical stage (before stage of continuous 
positive airway pressure or bilevel posi-
tive airway pressure or invasive mechan-
ical ventilation). We do not have more 
detail about patient population. Hermine 
et al [9] (CORIMUNO-TOCI-1) showed 
that on day 14, 12% (95% CI, −28% to 4%) 
fewer patients needed noninvasive venti-
lation or invasive mechanical ventilation 
or died in the tocilizumab group com-
pared with the “standard of care” group 
(24% vs 36%; median posterior HR, 0.58; 
90% credible interval, 0.33–1.00), with a 
posterior probability of HR less than 1 
of 95.0%. At baseline, all patients had se-
vere pneumonia with a level ≥3 liters of 
O2 (but no patients on mechanical ven-
tilation). COVACTA’s clinical trial [7], 
which mainly included severe and critical 
pneumonia, did not reach the primary 
endpoint, which was the clinical status on 
day 28 based on 7-category ordinal scale 
(1, discharged or ready for discharge; up 
to 7, death). Statistically, there was no 
significant improvement for tocilizumab 
versus placebo (odds ratio 1.0 [95% CI, 
1.0 to 1.0] vs 2.0 [95% CI, 1.0 to 4.0], re-
spectively, odds ratio 1.19 [95% CI, 0.81 
to 1.76]; P = .36). However, clinical status 
on day 14 improved for tocilizumab 
versus placebo (odds ratio 3.0 [95% CI, 
2.0 to 4.0] vs 4.0 [95% CI, 3.0 to 5.0], re-
spectively, odds ratio 1.42 [95% CI, 0.99 
to 2.05]; P = .05). This is explained by 
a lower incidence of ICU stays among 
patients not in ICU at baseline in the 
tocilizumab arm compared with the pla-
cebo arm (23.6%, n = 30 of 127 vs 40.6%, 
n = 26 of 64; P = .01). These clinical trials 

(5–9) focus on a heterogeneous popula-
tion of patients (clinical severity and in-
flammatory stage); this is possibly one of 
the reasons that explain heterogeneity of 
results. However, most of these trials (ex-
cept Stone et al [5]) have shown some en-
couragement about secondary endpoints, 
especially ICU care characteristics. No 
safety signal for tocilizumab emerged 
from the 5 clinical trials. All endpoints of 
the 5 randomized clinical trials are sum-
marized in the Table 1.

Finding the optimal, timing of 
tocilizumab administration and the group 
of patients who are susceptible to have 
the greatest benefit are probably the main 
challenge. For example, in our retrospec-
tive cohort [4], patients had a high level 
of oxygen therapy (mean oxygen therapy 
flow at tocilizumab onset was 10.5 liters/
minute) at a high inflammatory stage 
(mean serum levels of C-reactive protein 
and ferritin was 142 mg/L and 1496 ng/
mL, respectively, at tocilizumab onset). 
Our patients were more severe than pa-
tients described by Stone et  al [5] and 
Salvarani et  al [5] in their cohorts. For 
example, in Stone et  al trial [5], patients 
were excluded if they were receiving sup-
plemental oxygen ≥10 liters/minute. Our 
patients were more like CORIMUNO-
TOCI-1 patients (oxygen therapy flow 
≥3 liter/minute but no patients on in-
vasive mechanical ventilation) [4, 9]. In 
COVACTA [7], the population was het-
erogeneous; however, if, at baseline, we 
selected the patients who were similar 
to our patients in term of severity (cat-
egory 4 of the 7-category ordinal scale: 
ICU or non-ICU hospital ward, requiring 
high-flow oxygen or noninvasive ventila-
tion), then this category is the only cat-
egory (among the 7 categories) that has 
improved their clinical status on day 28 
compared with placebo: 1.0 (1.0 to 2.0) 
for tocilizumab and 2.0 (1.0 to 6.0) for 
placebo (odds ratio, 1.59 [95% CI, 0.78 to 
3.24]). The lack of statistical significance 
is probably due to the lack of evaluated 
impact on ICU admissions/characteristic 
on day 28 by the 7-category ordinal scale 
(most of the survival patients would be 

out of ICU) as we discussed above. We do 
not have the detailed 7-category ordinal 
scale on day 14 (according to baseline 
ordinal scale category), which would be 
interesting. 

PATIENT CONSENT STATEMENT

Due to the retrospective nature of the 
study, the Ethics & Scientific Committee 
of Nord Franche Comté Hospital deter-
mined that patients consent was required 
only for the off-label use Tocilizumab. 
We made sure to keep patient data con-
fidential and in compliance with the 
Declaration of Helsinki.

CONCLUSIONS

To conclude, randomized trials with 
tocilizumab in COVID-19 pneumonia 
have not shown an impact on mortality. 
However, tocilizumab might have some 
benefit in patients with severe COVID-
19 in reducing mechanical ventilation 
incidence or ICU admissions, which 
are huge challenges in the SARS-CoV-2 
pandemic. A recent meta-analysis about 
these randomized trials confirmed our 
conclusion [10]. Furthermore, although 
tocilizumab had no impact on mortality 
during the first month (after adminis-
tration), it may decrease the risk of long-
term complications and possibly death 
by reducing mechanical ventilation in-
cidence or ICU admissions. Future clin-
ical trials with primary endpoint built on 
this assumption are needed to confirm 
whether tocilizumab reduces mechanical 
ventilation requirement and to describe 
the right population and optimal timing 
administration with expected benefits 
of tocilizumab use. If tocilizumab is ef-
fective, it is probably on severe/critical 
COVID-19 pneumonia patients with a 
high level of oxygen therapy or noninva-
sive ventilation (before intubation stage).
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