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Abstract

In this article, we express our opinion about tocilizumab as an effective treatment in

coronavirus disease 2019, based on a narrative review and a deep analysis of

tocilizumab randomised trial results. Eight trials were included. No one was in

favour for controlled arm about main endpoint of death or mechanical ventilation

incidence at day 28–30. Five trials on heterogenous populations seem to not

demonstrate tocilizumab efficacy, but showed encouraging results in subgroup

analysis on severe/critical patients (in favour for tocilizumab). Trials on severe/

critical COVID‐19 pneumonia as REMAP‐CAP and RECOVERY showed mortality

benefit of tocilizumab administration; CORIMUNO, REMAP‐CAP and RECOVERY

showed that tocilizumab decreased the incidence of mechanical ventilation. No

safety signal about tocilizumab used was noticed in all trials. We concluded that

tocilizumab reduces mortality and mechanical ventilation requirement if adminis-

tered with the right timing in COVID‐19 pneumonia. The challenge now is to define

the optimal group and timing for tocilizumab benefit and we suggest that: (i) toci-

lizumab has a place in treatment of severe/critical COVID‐19 pneumonia, with a

high level of O2 flow or noninvasive ventilation or high flow nasal cannula; (ii)

possibly early after intubation in patients on mechanical ventilation. Initiating

tocilizumab in critically ill patients early before irreversible respiratory failure,

especially in patients at an inflammatory stage could be the key to successful

outcome.
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1 | INTRODUCTION

Since December 2019, the severe acute respiratory syndrome

coronavirus 2 (SARS‐CoV‐2) has spread around the world making

more than one hundred million of infected people and at least 2.7

million deaths.1 Until now, corticosteroids have been the only

treatment proven to reduce mortality with strong evidence.2 Death

due to SARS‐CoV‐2 mainly results from acute respiratory distress

syndrome (ARDS).3 Markers of inflammation such as C‐reactive‐
protein (CRP), ferritin, and interleukin‐6 are significantly associated

with mortality.4,5 Coronavirus disease 2019 (COVID‐19)‐related
multiple‐organ failure and ARDS are mainly caused by cytokine

storm.6 Post‐viral hyper‐inflammation, which begins in the second

week of the disease explains disease severity.7 Cytokine storm re-

actions are mainly related to inflammatory cytokines, especially to

interleukin‐6 (IL‐6),8 which play a major role (with IL‐1β and IL‐8) in
mediating acute lung injury9 leading to ARDS. In our center we

managed a cohort of 206 COVID‐19 patients using tocilizumab (a

recombinant humanized anti‐interleukin‐6 (IL‐6) receptor10) which
we feel can be an effective treatment to reduce mortality and inva-

sive mechanical ventilation requirement in COVID‐1911; a meta‐
analysis of cohort studies supported this impression suggesting an

association between tocilizumab and lower mortality.12 However,

since July, the first results of randomised clinical trials (RCTs)13–15

have not shown an impact on short term mortality. In November,

Huang et al.16 published a meta‐analysis of five RCTs and concluded

that tocilizumab does not provide mortality benefit for severe

COVID‐19 patients. In January 2021, we discussed the lack of pos-

itive results of these five RCTs which contrast with cohort studies;

our main conclusion was that heterogenous population may explain

this and tocilizumab should be effective in severe patients.17 Three

new RCTs have now been published or are at a pre‐published
state.18–20 Veiga et al.18 raised the question that tocilizumab may

possibly increase the risk of death in opposition to REMAP‐CAP and

RECOVERY which showed mortality benefit of tocilizumab adminis-

tration. We think that a deep and updated discussion is necessary.

Here we discuss the contradictory results of these eight RCTs13–

15,18–22 especially about the impact of tocilizumab on mortality rate

and mechanical ventilation incidence to try to assess if there is an

optimal group and timing for tocilizumab administration.

2 | TOCILIZUMAB IMPACT ON MORTALITY RATE

The meta‐analysis of Huang et al.16 showed no effect on short‐term
mortality (during the first month) of tocilizumab administration in

COVID‐19 hospitalised patients; thus, the five other RCTs seem to

have shown no effect in favour or disfavour of tocilizumab.13–15,21,22

Moreover, Veiga et al. trial was stopped early in July 2020 after an

increase in deaths23 in contradiction to REMAP‐CAP and RECOVERY

results.19,20 These two last RCTs on severe and critical COVID‐19
pneumonia showed a positive benefit of tocilizumab on mortality.

In REMAP‐CAP the hospital mortality was 28% (98/350 patients) for

tocilizumab and 36% (142/397 patients) for control with a median

adjusted odds ratio (OR) for hospital survival for the tocilizumab arm

at 1.64 (95% Crl 1.14, 2.35) compared with control arm, yielding

>99.9% posterior probabilities of superiority. In RECOVERY, overall,

596 (29%) of the 2,022 patients allocated tocilizumab and 694 (33%)

of the 2,094 patients allocated to usual care died within 28 days (rate

ratio 0.86; [0.77–0.96]; p = 0.007).

A few assumptions can be discussed to explain this contradiction

on mortality effect in these in RCTs results.

Firstly, a lack of statistical power seems manifest in some RCTs.

For example, Stone et al. and Salvarini et al.14,15 had a mortality rate

<5% in their population and the required number of patients to

assess mortality was not reached24; any conclusions should be taken

with caution and must not be generalised to the overall COVID‐19
population.

Secondly, we only have the results of short‐term mortality, after

a follow‐up of one month after administration. We can expect that

tocilizumab may decrease the risk of long‐term complications and

possibly death by reducing incidence or Intensive Care Unit (ICU)

admissions.12 For example, in COVACTA,13 at day 28 26% (115/438)

of patients were still hospitalised and 72% (83/115) of these 115

patients required high flow oxygen or noninvasive ventilation or

mechanical ventilation. Furthermore, they were 17% (50/294) in the

tocilizumab arm versus 23% (33/144) in the placebo arm; we can

possibly expect a lower number of deaths in the tocilizumab arm in

long‐term mortality. We are looking for the results of long term

follow‐up concerning mortality in these trials.

Thirdly, these RCTs included heterogenous populations which

may explain variability of results.17,24 Veiga et al.18 raised the ques-

tion that tocilizumab may possibly harm and increase the risk of

death. If on the one hand tocilizumab could possibly increase the risk

of death in a population with a majority (60%) of non ICU patients18

but on the other hand tocilizumab decreased the risk of death in a

majority of ICU patients17,19 we would not see an impact on mortality

in a heterogenous population as it is in most RCTs.13–15,21,22 Sub‐
group analyses are imperatives.17,24 Veiga et al. results must be

interpreted with caution due to the sample size of the trial; finally,

they was no significant difference on mortality at day 28 and their

results have never been confirmed in another trial. We have recently

defined the optimal group which is likely to have the greatest benefit

from tocilizumab as severe/critical COVID‐19 (except patients after

some time of mechanical ventilation).17 In COVACTA13 if we choose

this population, the category four and five of the seven‐category
ordinal scale (Table 1) the number of deaths is clearly lower for

tocilizumab than placebo (17% [24/139] vs. 28% [15/54]). A mortality

rate at 17% is extremely low in this ICU population and contrasts

with the medical literature, which is usually around 30%25 and

reached 60% in the beginning of the pandemic.26 A mortality rate of

17% corresponds more to the in‐hospital mortality; for example, Kim
et al. showed that the in‐hospital mortality among COVID‐19 hos-

pitalised adults in United States is 17%.27

The heterogenous population included in RCTs probably explains

the heterogeneity of the results on mortality.17,24 A meta‐analysis of
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retrospective cohort studies suggests a possible association between

tocilizumab and lower mortality.12 Our assumption to explain the

disparity between RCTs and retrospective cohort studies is that

retrospective cohort populations were more homogenous than RCTs

population. In fact, tocilizumab was mainly used as an off label rescue

treatment in critical COVID‐19 patients in retrospective cohorts. For

example in Italy, in Brescia, in a cohort of 100 patients, tocilizumab

was often used in ICU beds and sometimes in the general ward as no

ICU beds were available28; or in France, in the Nord Franche‐Comté
Hospital, in our cohort of 206 patients, among the 30 patients in the

tocilizumab group the mean oxygen therapy flow at tocilizumab

onset was 10.5 L/min and most patients were not admitted in ICU in

regard to their comorbidities and tocilizumab was used as a rescue

treatment.11 We do not think that methodological bias only, is

enough to explain the gap that tocilizumab efficacy showed in

retrospective cohort studies and the conclusions in the first

RCTs,12,17,24 the difference in populations may also explain this

contrast and sub‐group analyses in severe/critical COVID‐19 pa-

tients are imperatives in RCTs.

3 | TOCILIZUMAB IMPACT ON MECHANICAL
VENTILATION INCIDENCE

A meta‐analysis on the five RCTs conducted by Tleyjeh et al.12

showed that tocilizumab decreased the incidence of mechanical

ventilation in COVID‐19 hospitalised patients (with a low risk of

bias). Among these five RCTs the two RCTs14,15 which did not show

benefit of tocilizumab used on mechanical ventilation incidence in

COVID‐19 pneumonia had wide confidence intervals (about com-

parisons on mechanical ventilation incidence) and benefits cannot be

ruled out. Furthermore, they focus on a selected population of

moderate COVID‐19 pneumonia. In Stone et al.14 trial >95% of pa-

tients had a level of O2 < 6 L/min delivered by nasal cannula or no

oxygen administration at baseline. In Salvarani et al. trial15 we do not

have the detailed description of respiratory support at baseline;

however, the median PaO2/FiO2 was >250 mmHg (at 264.5 mmHq)

and patients had a very low level of systemic inflammation with a

median of C‐reactive protein (CRP) at 8,2 mg/l. This selected popu-

lation of moderate COVID‐19 at baseline pneumonia is confirmed by

the low mortality rate in the total population in these two trials

(≤5%), this, in contrast to a proportion of 10–32% deaths in the total

population of the six other RCTs13,18,19,21,22 (Table 2). Conclusions

about these two trials might not be generalised to severe and critical

COVID‐19 pneumonia. Gordon's (REMAP‐CAP), Horby's (RECOV-

ERY) and Veiga et al.’s trials18,19 were not included in the meta‐
analysis12 because their results were not published at this date.

Likewise, Veiga et al.18 showed a lower number of mechanical

ventilation patients at day 15 in the tocilizumab arm than in the

placebo arm (11% vs. 17%, respectively) but we do not have the

results of the cumulative incidence of mechanical ventilation at day

28. In REMAP‐CAP19 we also do not have the results of the cumu-

lative incidence of mechanical ventilation restricted to patients not

intubated at baseline but a composite criteria about progression to

mechanical ventilation, ECMO or death, in this group was lower for

tocilizumab than placebo: 41% (100/242) versus 53% (144/273) with

a median adjusted OR at 1.69 (CI 95%; 1.17–2.42) with a probability

of superiority to control at 99.8%. In RECOVERY20 the progression

to mechanical ventilation was lower for tocilizumab than placebo:

12% (215/1754) versus 15% (273/1800) with a median adjusted OR

at 0.81 (CI 95%; 0.68–0.95; p = 0.01).

RCTs confirm retrospective cohorts and the fact that tocilizumab

decreased the incidence of mechanical ventilation in COVID‐19
hospitalised patients.12 In countries facing a huge challenge in

terms of ICU beds while dealing with this outbreak, tocilizumab may

be helpful to manage the crisis in term of public health. For example,

the UK government was the first government to make tocilizumab

available to patients with severe COVID‐19.29

4 | OPTIMAL GROUP AND TIMING OF
TOCILIZUMAB ADMINISTRATION

Finding the optimal group of patients likely to have the greatest

benefit is probably the main challenge. Primum non nocere! That way,

tocilizumab administration to patients with a low level of oxygen

requirement seems to be ineffective according to Stone et al. and

Salvarini et al. conclusions.14,15 However, as we discussed above, the

mortality rates in these two studies were <5% and any conclusions

should be taken with caution. In Veiga et al. trials18 we do not have

T A B L E 1 Categories of the seven‐category ordinal scale in COVACTA study

Categories

1 Discharged or ready for discharge

2 Hospitalisation in a non‐intensive care unit (ICU) without supplemental oxygen

3 Non‐ICU hospitalisation with supplemental oxygen

4 ICU or non‐ICU hospitalisation with noninvasive ventilation or high‐flow oxygen

5 ICU hospitalisation with mechanical ventilation

6 ICU hospitalisation with extracorporeal membrane oxygenation or mechanical ventilation and additional organ support

7 Death
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the detailed oxygen flow of patients but we know that in the tocili-

zumab arm the majority (60%) of patients were not ICU patients;

also, we do not have the detailed ordinal scale on day 28 (according

to baseline ordinal scale category) which would be interesting to

analyze in which group most of deaths occur. In contrast, in a more

homogenous population (all ICU patients at baseline) REMAP‐CAP19

shows that tocilizumab reduces mortality in patients with a high

requirement of oxygen: 29% were at intubation stage with mechan-

ical ventilation and 71% were before intubation stage (29% high flow

nasal cannula and 42% with non‐invasive ventilation only). Hermine

et al. and Salama et al. RCTs21,22 met their primary composite

endpoint and concluded that tocilizumab may have some benefit in

severe COVID‐19 pneumonia. At baseline, in Hermine et al. trial21 all

patients had severe pneumonia with a level ≥3L of 02 (but no pa-

tients on mechanical ventilation); in Salama et al. trial,22 patients

received supplemental oxygen (we do not have the detailed about

oxygen flow at tocilizumab onset) or noninvasive ventilation or high

flow oxygen (before invasive mechanical ventilation). In RECOV-

ERY,20 in the subgroup of patients with mechanical ventilation the

efficacy remains unclear: the mortality rate at day 28 was 47% (125/

268) for tocilizumab versus 48% (142/294) for placebo with a median

adjusted OR at 0.94 (CI 95%; 0.73–1.19).

The optimal group of patients likely to have a benefit after

tocilizumab administration seems to be severe and critical COVID‐
19 patients.13 In this population finding the optimal timing for

tocilizumab administration is crucial. Hermine et al.21 reported ef-

ficacy in patients with an O2 flow >3 L/min. In COVACTA17 the

only category (among seven categories) which has significantly

improved their clinical status on day 14 compared with placebo: 2.0

(1.0–4.0) for tocilizumab and 5.0 (3.0–6.0) for placebo (OR, 2.10

[1.07–4.10]) is the category four of the seven‐category ordinal

scale: ICU or non–ICU hospital ward, requiring high‐flow oxygen or

noninvasive ventilation). They were no benefit of tocilizumab used

for patients at intubation stage at baseline (category five and six of

the seven‐category ordinal scale with an OR at 0.89 [0.30–2.57]

and 1.00 [0.50–2.02], respectively) as in RECOVERY.20 In REMAP‐
CAP19 we do not have the detailed outcome according to base-

line category to analyze if there are any difference of response

between intubated patients or patients before intubation stage at

baseline; this would be interesting. In REMAP‐CAP19 it is inter-

esting to note that patients had to be enrolled within 24 h after

starting organ support.19 COVACTA13 did not have this deadline of

24 h as an inclusion criterion. Concerning biological findings, in

REMAP‐CAP,19 a secondary analysis of primary outcome according

to CRP tercile subgroups shows that the optimal response was

found in the CRP highest tercile (OR, 1.92 [1.12–3.34] with a

probability of superiority to control at 99.1%). In RECOVERY20 all

patient had a CRP level ≥75 mg/L. Treating critically ill patients

early, before CRP decreases seems to be important.

To conclude, tocilizumab appears to reduce mortality and me-

chanical ventilation requirement in severe/critical COVID‐19 pneu-

monia. Due to heterogenous populations in RCTs, secondary analyses

of subgroups are needed and further subgroup analyses are likely to

be helpful as more results are reported to define the optimal group

and timing for tocilizumab benefit. Currently, we think that tocilizu-

mab has a place in treatment of severe/critical COVID‐19 pneumonia
with a high level of O2 flow (possibly as of >3 L/min or at least at a

level of oxygen flow ≥6 L/min) or noninvasive ventilation or high flow
nasal cannula and possibly early after intubation in patients on me-

chanical ventilation, especially in patients at an inflammatory stage.

Initiating tocilizumab in critically ill patients early before irreversible

respiratory failure could be the key.

ACKNOWLEDGEMENTS

The authors thank Mrs Charlotte Bourgoin and Elodie Bouvier for

their strong implication in the present work. They also thank the

management team of the Hospital Nord Franche‐Comté and the

pharmacists team for having made available Tocilizumab outside its

approved indication. Special acknowledgements to the whole HNFC

tocilizumab multidisciplinary team and to all the physicians, care-

givers (nurses and orderlies) and patients. This research did not

receive any specific grant from funding agencies in the public, com-

mercial, or not‐for‐profit sectors.

CONFLICTS OF INTEREST

All authors declare no competing interests.

AUTHOR CONTRIBUTIONS

Timothée Klopfenstein and Souheil Zayet drafted the manuscript.

Vincent Gendrin, N’dri Juliette Kadiane‐Oussou and Thierry Con-

rozier revised the final manuscript.

PATIENT CONSENT STATEMENT

Due to the retrospective nature of the study, the Ethics & Scientific

Committee of Nord Franche Comté Hospital determined that patients

consent was required only for the off‐label use Tocilizumab. We

make sure to keep patient data confidential and in compliance with

the Declaration of Helsinki.

ORCID

Timothée Klopfenstein https://orcid.org/0000-0003-4334-9889

REFERENCES

1. WHO Coronavirus Disease (COVID‐19) Dashboard. https://covid19.
who.int. Accessed February 5, 2021.

2. RECOVERY Collaborative Group, Horby P, Lim WS, et al. Dexa-

methasone in hospitalized patients with Covid‐19 – preliminary

report. N Engl J Med. 2020. https://doi.org/10.1056/

NEJMoa2021436

3. Xu Z, Shi L, Wang Y, et al. Pathological findings of COVID‐19
associated with acute respiratory distress syndrome Lancet Respir
Med. 2020:8(4):420‐422. https://doi.org/10.1016/S2213‐2600(20)
30076‐X

4. Henry BM, de Oliveira MHS, Benoit S, Plebani M, Lippi G. Hema-

tologic, biochemical and immune biomarker abnormalities associ-

ated with severe illness and mortality in coronavirus disease 2019

(COVID‐19): a meta‐analysis. Clin Chem Lab Med. 2020;58:1021.
https://doi.org/10.1515/cclm‐2020‐0369

6 of 7 - KLOPFENSTEIN ET AL.

https://orcid.org/0000-0003-4334-9889
https://orcid.org/0000-0003-4334-9889
https://covid19.who.int
https://covid19.who.int
https://doi.org/10.1056/NEJMoa2021436
https://doi.org/10.1056/NEJMoa2021436
https://doi.org/10.1016/S2213-2600(20)30076-X
https://doi.org/10.1016/S2213-2600(20)30076-X
https://doi.org/10.1515/cclm-2020-0369
https://orcid.org/0000-0003-4334-9889


5. Ruan Q, Yang K, Wang W, Jiang L, Song J. Correction to: Clin-

ical predictors of mortality due to COVID‐19 based on an anal-

ysis of data of 150 patients from Wuhan, China. Intensive
Care Med. 2020;46:1294. https://doi.org/10.1007/s00134‐020‐
06028‐z

6. Ye Q, Wang B, Mao J. The pathogenesis and treatment of the

‘Cytokine Storm’ in COVID‐19. J Infect. 2020;80:607. https://doi.org/
10.1016/j.jinf.2020.03.037

7. Siddiqi HK, Mehra MR. COVID‐19 illness in native and immuno-

suppressed states: a clinical‐therapeutic staging proposal. J Heart
Lung Transplant. 2020;39:405. https://doi.org/10.1016/j.healun.

2020.03.012

8. Polizzotto MN, Uldrick TS, Wyvill KM, et al. Clinical features

and outcomes of patients with symptomatic kaposi sarcoma

herpesvirus (KSHV)‐associated inflammation: prospective charac-

terization of KSHV inflammatory cytokine syndrome (KICS).

Clin Infect Dis. 2016;62(6):730‐738. https://doi.org/10.1093/cid/

civ996

9. Buonaguro FM, Ascierto PA, Morse GD, et al. Covid‐19: time for a

paradigm change. Rev Med Virol. 2020;30(5):e2134. https://doi.org/
10.1002/rmv.2134

10. Ye Q, Wang B, Mao J. The pathogenesis and treatment of the

‘Cytokine Storm’ in COVID‐19. J Infect. 2020;80(6):607‐613. https://
doi.org/10.1016/j.jinf.2020.03.037

11. Klopfenstein T, Zayet S, Lohse A, et al. Impact of tocilizumab on

mortality and/or invasive mechanical ventilation requirement in a

cohort of 206 COVID‐19 patients. Int J Infect Dis. 2020;99:491‐495.
https://doi.org/10.1016/j.ijid.2020.08.024

12. Tleyjeh IM, Kashour Z, Damlaj M, et al. Efficacy and safety of toci-

lizumab in COVID‐19 patients: a living systematic review and meta‐
analysis. Clin Microbiol Infect. 2021;27:215. https://doi.org/10.1016/j.
cmi.2020.10.036

13. Rosas IO, Bräu N, Waters M, et al. Tocilizumab in hospitalized patients
with COVID‐19 pneumonia. 2020. https://doi.org/10.1101/2020.08.
27.20183442

14. Stone JH, Frigault MJ, Serling‐Boyd NJ, et al. Efficacy of

tocilizumab in patients hospitalized with Covid‐19. N Engl J
Med. 2020;383(24):2333‐2344. https://doi.org/10.1056/NEJMoa

2028836

15. Salvarani C, Dolci G, Massari M, et al. Effect of tocilizumab vs

standard care on clinical worsening in patients hospitalized with

COVID‐19 pneumonia. JAMA Intern Med. 2021;181(1):24‐31.
https://doi.org/10.1001/jamainternmed.2020.6615

16. Huang Y‐T, Chao C‐M, Lai C‐C. The impact of tocilizumab on the

mortality of patients with COVID‐19. Clin Infect Dis Off Publ Infect
Dis Soc Am. 2020. https://doi.org/10.1093/cid/ciaa1738

17. Klopfenstein T, Conrozier T, Kadiane‐Oussou NdJ, Gendrin V, Zayet
S, Is there still a place for tocilizumab in coronavirus disease 2019?

Open Forum Infect Dis. 2021;8:ofab013. https://doi.org/10.1093/

ofid/ofab013

18. Veiga VC, Prats JAGG, Farias DLC, et al. Effect of tocilizumab on

clinical outcomes at 15 days in patients with severe or critical

coronavirus disease 2019: randomised controlled trial. BMJ.
2021;372:n84. https://doi.org/10.1136/bmj.n84

19. Gordon AC, Al‐Beidh F, Rowan KM, et al. Interleukin‐6 receptor an-

tagonists in critically ill patients with Covid‐19 – preliminary report.

Medrxiv. 2021. https://doi.org/10.1101/2021.01.07.21249390
20. Tocilizumab in patients admitted to hospital with COVID‐19 (RECOV-

ERY): preliminary results of a randomised, controlled, open‐label, plat-
form trial | medRxiv. https://www.medrxiv.org/content/10.1101/

2021.02.11.21249258v1. Accessed March 11, 2021.

21. Hermine O, Mariette X, Tharaux P‐L, et al. Effect of tocilizumab vs

usual care in adults hospitalized with COVID‐19 and moderate or

severe pneumonia: a randomized clinical trial. JAMA Intern Med.
2021;181(1):32‐40. https://doi.org/10.1001/jamainternmed.2020.

6820

22. Salama C, Han J, Yau L, et al. Tocilizumab in patients hospitalized

with Covid‐19 pneumonia. N Engl J Med. 2021;384(1):20‐30. https://
doi.org/10.1056/NEJMoa2030340

23. Mahase E. Covid‐19: arthritis drug trial for severe illness is stopped
early after increase in deaths. BMJ. 2021;372:n186. https://doi.org/
10.1136/bmj.n186

24. Richier Q, Plaçais L, Lacombe K, Hermine O. Tocilizumab in coro-

navirus disease 2019: give it time! Clin Infect Dis Off Publ Infect Dis
Soc Am. 2021. https://doi.org/10.1093/cid/ciab081

25. Zhou F, Yu T, Du R, et al. Clinical course and risk factors for mor-

tality of adult inpatients with COVID‐19 in Wuhan, China: a retro-

spective cohort study. Lancet. 2020;395(10229):1054‐1062. https://
doi.org/10.1016/S0140‐6736(20)30566‐3

26. Yang X, Yu Y, Xu J, et al. Clinical course and outcomes of critically ill

patients with SARS‐CoV‐2 pneumonia in Wuhan, China: a single‐
centered, retrospective, observational study. Lancet Respir Med.
2020;8(5):475‐481. https://doi.org/10.1016/S2213‐2600(20)30079‐5

27. Kim L, Garg S, O’Halloran A, et al. Risk factors for intensive care unit

admission and in‐hospital mortality among hospitalized adults

identified through the US coronavirus disease 2019 (COVID‐19)‐
associated hospitalization surveillance network (COVID‐NET). Clin
Infect Dis. 2020, ciaa1012. https://doi.org/10.1093/cid/ciaa1012

28. Toniati P, Piva S, Cattalini M, et al. Tocilizumab for the treatment of

severe COVID‐19 pneumonia with hyperinflammatory syndrome

and acute respiratory failure: a single center study of 100 patients in

Brescia, Italy. Autoimmun Rev. 2020;19(7):102568. https://doi.org/
10.1016/j.autrev.2020.102568

29. NHS patients to receive life‐saving COVID‐19 treatments that could cut
hospital time by 10 days. GOV.UK. https://www.gov.uk/government/
news/nhs‐patients‐to‐receive‐life‐saving‐covid‐19‐treatments‐that‐
could‐cut‐hospital‐time‐by‐10‐days. Accessed February 9, 2021.

How to cite this article: Klopfenstein T, Gendrin V, Kadiane‐
Oussou NdJ, Conrozier T, Zayet S, For the HNF Hospital

Tocilizumab Multidisciplinary Team. Tocilizumab in

COVID‐19 pneumonia: practical proposals based on a

narrative review of randomised trials. Rev Med Virol. 2022;

32(1):e2239. https://doi.org/10.1002/rmv.2239

KLOPFENSTEIN ET AL. - 7 of 7

https://doi.org/10.1007/s00134-020-06028-z
https://doi.org/10.1007/s00134-020-06028-z
https://doi.org/10.1016/j.jinf.2020.03.037
https://doi.org/10.1016/j.jinf.2020.03.037
https://doi.org/10.1016/j.healun.2020.03.012
https://doi.org/10.1016/j.healun.2020.03.012
https://doi.org/10.1093/cid/civ996
https://doi.org/10.1093/cid/civ996
https://doi.org/10.1002/rmv.2134
https://doi.org/10.1002/rmv.2134
https://doi.org/10.1016/j.jinf.2020.03.037
https://doi.org/10.1016/j.jinf.2020.03.037
https://doi.org/10.1016/j.ijid.2020.08.024
https://doi.org/10.1016/j.cmi.2020.10.036
https://doi.org/10.1016/j.cmi.2020.10.036
https://doi.org/10.1101/2020.08.27.20183442
https://doi.org/10.1101/2020.08.27.20183442
https://doi.org/10.1056/NEJMoa2028836
https://doi.org/10.1056/NEJMoa2028836
https://doi.org/10.1001/jamainternmed.2020.6615
https://doi.org/10.1093/cid/ciaa1738
https://doi.org/10.1093/ofid/ofab013
https://doi.org/10.1093/ofid/ofab013
https://doi.org/10.1136/bmj.n84
https://doi.org/10.1101/2021.01.07.21249390
https://www.medrxiv.org/content/10.1101/2021.02.11.21249258v1
https://www.medrxiv.org/content/10.1101/2021.02.11.21249258v1
https://doi.org/10.1001/jamainternmed.2020.6820
https://doi.org/10.1001/jamainternmed.2020.6820
https://doi.org/10.1056/NEJMoa2030340
https://doi.org/10.1056/NEJMoa2030340
https://doi.org/10.1136/bmj.n186
https://doi.org/10.1136/bmj.n186
https://doi.org/10.1093/cid/ciab081
https://doi.org/10.1016/S0140-6736(20)30566-3
https://doi.org/10.1016/S0140-6736(20)30566-3
https://doi.org/10.1016/S2213-2600(20)30079-5
https://doi.org/10.1093/cid/ciaa1012
https://doi.org/10.1016/j.autrev.2020.102568
https://doi.org/10.1016/j.autrev.2020.102568
https://www.gov.uk/government/news/nhs-patients-to-receive-life-saving-covid-19-treatments-that-could-cut-hospital-time-by-10-days
https://www.gov.uk/government/news/nhs-patients-to-receive-life-saving-covid-19-treatments-that-could-cut-hospital-time-by-10-days
https://www.gov.uk/government/news/nhs-patients-to-receive-life-saving-covid-19-treatments-that-could-cut-hospital-time-by-10-days
https://doi.org/10.1002/rmv.2239

	Tocilizumab in COVID‐19 pneumonia: Practical proposals based on a narrative review of randomised trials
	1 | INTRODUCTION
	2 | TOCILIZUMAB IMPACT ON MORTALITY RATE
	3 | TOCILIZUMAB IMPACT ON MECHANICAL VENTILATION INCIDENCE
	4 | OPTIMAL GROUP AND TIMING OF TOCILIZUMAB ADMINISTRATION
	ACKNOWLEDGEMENTS
	CONFLICTS OF INTEREST
	AUTHOR CONTRIBUTIONS
	PATIENT CONSENT STATEMENT


