S

ELS

Since January 2020 Elsevier has created a COVID-19 resource centre with
free information in English and Mandarin on the novel coronavirus COVID-
19. The COVID-19 resource centre is hosted on Elsevier Connect, the

company's public news and information website.

Elsevier hereby grants permission to make all its COVID-19-related
research that is available on the COVID-19 resource centre - including this
research content - immediately available in PubMed Central and other
publicly funded repositories, such as the WHO COVID database with rights
for unrestricted research re-use and analyses in any form or by any means
with acknowledgement of the original source. These permissions are
granted for free by Elsevier for as long as the COVID-19 resource centre

remains active.



Correspondence

3 COVID-19 Host Genetics Initiative.
The COVID-19 Host Genetics Initiative,
aglobal initiative to elucidate the role of
host genetic factors in susceptibility and
severity of the SARS-CoV-2 virus pandemic.
EurJ Hum Genet 2020; 28: 715-18.

4 Interleukin-6 Receptor Mendelian
Randomisation Analysis (IL6R MR)
Consortium, Swerdlow DI, Holmes MV, et al.
The interleukin-6 receptor as a target for
prevention of coronary heart disease:

a mendelian randomisation analysis.
Lancet 2012; 379: 1214-24.

5 Regeneron. Regeneron and Sanofi provide
update on Kevzara (sarilumab) phase 3
U.S. trial in COVID-19 patients. July 2, 2020.
https://investor.regeneron.com/news-
releases/news-release-details/regeneron-and-
sanofi-provide-update-kevzarar-sarilumab-
phase-3 (accessed July 8, 2020).

6 Business Wire. Genentech’s phase Il EMPACTA
study showed actemra reduced the likelihood
of needing mechanical ventilation in
hospitalized patients with COVID-19
associated pneumonia. Sept 18, 2020.
https://www.businesswire.com/news/home/
20200917006062/en/Genentech%E2%
80%99s-Phase-IlI-EMPACTA-Study-Showed-
Actemra-Reduced-the-Likelihood-of-Needing-
Mechanical-Ventilation-in-Hospitalized-
Patients-With-COVID-19-Associated-
Pneumonia (accessed Sept 18, 2020).

Tocilizumab for severe
COVID-19 pneumonia

We read with interest the study by
Giovanni Guaraldi and colleagues,’
published in The Lancet Rheumatology,
which makes an important contribu-
tion to the knowledge of the promis-
ing therapeutic pathways for severe
forms of COVID-19. Unlike antiviral
agents, immunomodulatory agents,
such as anakinra,? tocilizumab,* and
dexamethasone’ seem to have become
the cornerstone treatment for the
cytokine storm that underlies most
severe cases of COVID-19. Patients
with severe COVID-19 often present
with major coagulopathy, with impor-
tant clinical consequences that have
encouraged physicians to progressively
modify their anticoagulation treatment
regimens for these patients.*

To better analyse the level of benefit
provided by tocilizumab, Guaraldi and
colleagues should specify the number
of arterial or venous thromboem-
bolic events observed in their cohort,
and specifically detail the propor-
tion of patients receiving therapeutic

anticoagulation in both groups. Cohort
analyses® have shown the major prog-
nostic role of curative anticoagulation
in similar patients, making it essential
to adjust the analysis for these data.
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We read with interest the study of
Giovanni Guaraldi and colleagues® on
the use of tocilizumab in patients with
COVID-19. We congratulate the authors
for their effort to assess the effects of
tocilizumab in patients with COVID-19,
and for the promising results achieved.
We wish to suggest a word of caution
about the absence of association
between the use of tocilizumab and
liver injury in their study. Liver func-
tion test abnormalities occurred in
up to 50% of patients treated with
tocilizumab in registration trials, and
cases of severe liver injury have been
described after tocilizumab licen-
sure.”? Guaraldi and colleagues’ study
was not designed to assess associ-
ation between exposure to tocilizumab
and liver function test abnormalities.
Results of liver function tests were
available only in patients admitted to
the Modena centre.

www.thelancet.com/rheumatology Vol2 November 2020

We have shown’ that exposure to
tocilizumab was associated with de
novo liver function test abnormalities
in patients with COVID-19. From that
data set, we selected only patients
with clinical characteristics similar to
those of the patients presented by
Guaraldi and colleagues (eg, respir-
atory rate =30 breaths per minute,
peripheral blood oxygen saturation
<93% in room air, and a PaO,/FiO,
ratio of <300 mm Hg). We identified
367 patients, 60 (16%) of whom were
treated with tocilizumab. Despite
of having a similar extent of liver
function test abnormalities at admis-
sion (appendix p 2), patients treated
with tocilizumab more frequently had
a worsening of liver function tests
during hospitalisation and had liver
function tests that exceeded 3-times
the upper limit of normal, compared
with those not treated with tocilizumab
(52% vs 29%, respectively; appendix
p 2). Alanine aminotransferase con-
centrations at days 7 (range 5-9),
14 (12-16), and 21 (19-23) after
admission were significantly higher
in patients treated with tocilizumab
than controls (p<0-05). Although no
patient treated with tocilizumab devel-
oped acute liver failure, we strongly
suggest monitoring liver function tests
in patients with COVID-19 who are
treated with tocilizumab.
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Severe COVID-19 manifests as a viral-
induced autoimmune multiorgan
disease with pneumonia, and associated
cytokine-mewdiated hyperinflamma-
tion and coagulopathy." A key pro-
inflammatory cytokine involved in
COVID-19 is interleukin-6 (IL-6), which
induces synthesis of C-reactive protein
(CRP) by hepatocytes.

We read with interest the obser-
vational study by Giovanni Guaraldi
and colleagues,? in which baseline
concentrations of IL-6 and CRP, as
well the PaO,/FiO, ratio, were higher
in patients who received tocilizumab
compared with patients who received
standard of care in the Modena cohort.
Moreover, 76% of patients treated
with tocilizumab received concom-
itant glucocorticoids.? Preliminary
unpublished data, from a Roche press
release, regarding the COVACTA trial
(NCT04320615) in severe COVID-19
pneumonia have revealed futility for
tocilizumab compared with placebo
for the primary end point after 4 weeks
with no difference in mortality or need
for ventilation.

Herold and colleagues® reported
on patients with severe COVID-19,
showing that once IL-6 concentra-
tions exceeded 80 pg/mL, the median
time to mechanical ventilation was
1.5 days (range 0-4 days), and for CRP
concentrations above 97 mg/mL, the
median time to mechanical ventilation
was 0 days (range 0-4 days). In another
study,* a composite score comprising
Sa0,/Fi0, ratio, and concentrations of
CRP and IL-6 on admission, predicted
clinical deterioration within 3 days of
hospital admission, with an area under
the receiver operating curve of 0-88.4

Another possibility for escalating
treatment in patients with severe

COVID-19 is to use medium-dose
systemic glucocorticoids to non-
selectively suppress the cytokine cas-
cade. In one study,® treatment with
dexamethasone at 6 mg/day in 2014
patients, compared with usual care in
4321 patients, resulted in a 35% relative
reduction in mortality in ventilated
patients and a 20% relative reduction
in patients requiring oxygen alone.
Taken together, these observations
suggest that it is time to adopt a
personalised endotype-driven approach
to facilitate earlier identification of
patients with COVID-19 who might
benefit from such selective or non-
selective cytokine suppression.
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Authors’ reply

Inthe TESEO retrospective observational
study, we showed that tocilizumab was
able to reduce the need for invasive
mechanical ventilation, or death, or
both, by 39% and overall mortality by
62%.! Nevertheless, much still needs
to be learned, possibly from upcoming
randomised clinical trials, to better
understand the role of tocilizumab in

different clinical and epidemiological
settings. Our study elicited several
questions regarding the effect of tocili-
zumab outside the respiratory system,
particularly its impact on thrombo-
embolic events, its safety profile with
regard to liver injury, and selection
of patients for tocilizumab treatment
in a personalised medicine approach.

We thank Jean-Jacques Mourad
and Philippe Azria for raising a ques-
tion about the observed number of
arterial or venous thromboembolic
events in our cohort. In the subset of
354 patients in the Modena cohort,
all patients received low molecular
weight heparin at a prophylactic dose;
therefore, we were unable to evaluate
the association between heparin use
and risk of thromboembolic events.
In our study, thromboembolic events
were seen in ten (8%) of 132 patients
in the tocilizumab group and two (1%)
of 222 patients in the standard of care
group. These events were reported by
clinical suspicion or CT findings, and
when they occurred they prompted
a switch from prophylactic to thera-
peutic doses of heparin. Enoxaparin
was administered subcutaneously at
4000 Ul per day in the prophylactic
group, and at 70 Ul/kg twice a day
in the therapeutic group. The risk of
thromboembolic events in patients
treated with tocilizumab versus stan-
dard of care, after adjusting for sex,
age, comorbidity, and duration of
symptoms, was an adjusted odds
ratio of 0-65 (95% Cl 0-09-4-89;
p=0-675). Thus, tocilizumab treatment
was not associated with the risk of
thromboembolic events in our popu-
lation. Nevertheless, our study was not
powered to address a possible modu-
lating effect of tocilizumab on immuno-
thrombosis,* a major (but not the only)
driver of thromboembolism.?

We thank Salvatore Piano and col-
leagues for suggesting a word of
caution regarding the use of tocilizu-
mab and liver injury. The extent of liver
function test abnormalities observed
during hospitalisation in patients,
both those treated with tocilizumab
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