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Abstract

Background: The aim of the study was to determine the effectiveness of tocilizumab treatment in patients with COVID-19.
Methods: 60 patients infected with SARS-CoV-2 were enrolled in the study. The patients were divided into two groups according
to whether they treated with tocilizumab or did not. Demographic and clinical features of the patients, laboratory findings,
treatments, and clinical outcome were evaluated. Results: The mean age of 30 patients in group 1 was 63.6±16.3 years and
male/female ratio was 3.2, whereas the mean age of 30 patients in group 2 was 59.4±11 years and male/female ratio was 2.7
(P=0.244 and P=0.766, respectively). pO2/FiO2 and lymphocyte count at baseline, 2nd day and 7th day were significantly
lower in group 1 treated with standard treatment without tocilizumab than group 2 additionally treated with tocilizumab
(P<0.05). D-dimer level at 7th day, ferritin and CRP levels at 2nd and 7th day were significantly higher in group 1 than group
2 (P=0.015, P<0.001, P<0.001, P<0.001, P<0.001, respectively). The patients in group 1 had higher intensive care unit need
and mortality rate than the patients in tocilizumab group (P=0.015). 28-day survival was lower in group 1 than tocilizumab
group (P=0.024). Conclusions: We observed clinical improvement and lower mortality rate in hospitalized patients with severe
COVID-19 with tocilizumab treatment.

Efficacy of tocilizumab treatment in severe patients with COVID-19

Abstract

Background: The aim of the study was to determine the effectiveness of tocilizumab treatment in patients
with COVID-19.

Methods: 60 patients infected with SARS-CoV-2 were enrolled in the study. The patients were divided into
two groups according to whether they treated with tocilizumab or did not. Demographic and clinical features
of the patients, laboratory findings, treatments, and clinical outcome were evaluated.

Results: The mean age of 30 patients in group 1 was 63.6±16.3 years and male/female ratio was 3.2, whereas
the mean age of 30 patients in group 2 was 59.4±11 years and male/female ratio was 2.7 (P=0.244 and
P=0.766, respectively). pO2/FiO2 and lymphocyte count at baseline, 2nd day and 7th day were significantly
lower in group 1 treated with standard treatment without tocilizumab than group 2 additionally treated with
tocilizumab (P<0.05). D-dimer level at 7th day, ferritin and CRP levels at 2nd and 7th day were significantly
higher in group 1 than group 2 (P=0.015, P<0.001, P<0.001, P<0.001, P<0.001, respectively). The patients
in group 1 had higher intensive care unit need and mortality rate than the patients in tocilizumab group
(P=0.015). 28-day survival was lower in group 1 than tocilizumab group (P=0.024).

Conclusions: We observed clinical improvement and lower mortality rate in hospitalized patients with severe
COVID-19 with tocilizumab treatment.
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What is already known about this topic?

Modulating the levels of proinflammatory IL-6 or its effects may reduce the duration and severity of COVID-
19 disease.

Tocilizumab was given in patients with inadequate response to standard treatment, progression of the disease
and development of cytokine release syndrome

What does this article add?

Tocilizumab is an effective treatment if given early in severe patients of COVID-19 improving mortality,
preventing ICU admission and shortening the duration of hospital stay

Introduction

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is a highly transmissible and pathogenic
virus that emerged in late 2019 and later named ‘coronavirus disease 2019’ (COVID-19). It is characterized
by a diverse clinical spectrum from asymptomatic or mild illness to life threatening disease, even death.1

To date, no effective specific treatment has been found yet. Cytokine release syndrome (CRS) was determined
to be the major cause of morbidity in patients infected with SARS-CoV and MERS-CoV. 2,3Interleukin (IL)-
6 and IL-10 are among the core cytokines that are consistently found to be elevated in patients with CRS
(4). Increased level of IL-6 has been reported in critically ill patients infected with SARS-CoV-2 and may
be part of a larger cytokine storm associated with poor prognosis.5

Tocilizumab is a recombinant humanized anti-interleukin (IL)-6 receptor monoclonal antibody approved by
the Food and Drug Administration (FDA) for the treatment of rheumatologic diseases and CRS. 6It has
been stated that modulating the levels of proinflammatory IL-6 or its effects may reduce the duration and
severity of COVID-19 disease.6,7

The studies reporting experience with tocilizumab in COVID-19 patients have been limited. In this study,
we aimed to determine the effectiveness of tocilizumab treatment in patients with COVID-19 and make
comparison between the patients who treated with tocilizumab and who did not.

Materials and methods

A total of 60 patients infected with SARS-CoV-2 were evaluated prospectively from 2 April to 31 May 2020 at
the department of Infectious Diseases. The patients were divided into two groups as group 1: who treated with
standard treatment and group 2: who additionally treated with tocilizumab. Demographic features of the
patients, chronic diseases, symptoms at admission, need for intensive care, laboratory findings, treatments,
and clinical outcome were evaluated.

Diagnosis of COVID- 19 pneumonia was based on the World Health Organization interim guidance 8 and
the New Coronavirus Pneumonia Prevention and Control Program (fifth edition) published by the National
Health Commission of China.9Severe cases were defined as (i) respiratory rate > 30 breaths/min, (ii) oxygen
saturation [?] 93%, or (iii) PaO2/FiO2 ratio [?] 300 mm Hg. Critical severe cases were defined as including
[?]1 of the following criteria: shock; respiratory failure requiring mechanical ventilation; combination with
other organ failures; and admission to intensive care unit. 9

Throat and nasopharyngeal swab samples for rRT-PCR were collected from only those patients showing
symptoms suggestive of the disease. The laboratory diagnosis of COVID-19 was implemented by the RT-
PCR assay in accordance with the protocol established by the World Health Organization. After RNAs
were extracted by a commercial kit (Bio-Speedy nucleic acid extraction kit, Bioeksen, Turkey), another
commercial RT-PCR kit (Bio-Speedy, COVID-19 RT-qPCR Kit, Bioeksen, Turkey) that targets RdRp gene
of COVID-19 was used for detection of COVID-19 RNA in the samples. 10

All of the patients with symptoms suspected COVID-19 had chest tomography (CT). The findings such as
ground glass opacities, consolidations and cobblestone appearance were regarded typical for COVID-19. The
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patients who had positive rRT-PCR for SARS-CoV-2 and/or typical findings of COVID-19 at chest CT were
involved in this study.

Laboratory findings were defined according to the given normal ranges of the hospital laboratory as follows:
lymphocyte count [?]800 μ/L, lymphopenia; platelets count <100 000 μ/L, thrombocytopenia; increased
D-dimer >0.5 μg/ml; ferritin >400 μg/L; lactate dehydrogenase >214 and CRP >5 mg/L, respectively.

Oseltamivir (30 mg 1×1), hydroxychloroquine (2×200 mg loading and 1×200 mg maintenance dose), vitamin
C (2×15 g) and azithromycin (1×500 mg loading and 1×250 mg maintenance dose) for a total of 5 days
were given as suggested by National Ministry of Health Public Health Office. Favipiravir therapy (2x1600
mg loading and 2x600 mg maintenance dose) were added to the patients who continued to have symptoms
or developed clinical and/or laboratory decompansation after 5 days of hydroxychloroquine treatment. To-
cilizumab was given was at a dose of 400 mg and was repeated within 12-24 hours if needed in patients with
inadequate response to standard treatment, progression of the disease and development of CRS.

Statistical analysis

SPSS 15.0 for Windows program was used for statistical analysis. Number and percentage were used for
descriptive statistics and categorical variables. Mean, standard deviation, minimum, maximum and median
were used for numerical variables. Independent groups were compared by Chi-Square test. When the normal
distribution condition met, Student’s t test was used for the numerical variables, otherwise the analysis of
two independent groups was performed by using Mann Whitney U test. The correlations were analyzed by
using Spearman Correlation analysis, since parametric test conditions were not met. P values of <0.05 were
considered statistically significant.

Results

The mean age of 30 patients in group 1 was 63.6±16.3 years and 76.7% of them was male, whereas the
mean age of 30 patients in group 2 was 59.4±11 years and 73.3% of them was male (P=0.244 and P=0.766,
respectively). Seventeen patients (63%) in group 1 and 21 patients (72.4%) in group 2 had positive rRT-PCR.
83.3% patients in group 1 and 76.7% patients in group 2 had comorbidities, most commonly hypertension
and diabetes mellitus. Sore throat was seen significantly higher in group 2 than group 1 (P=0.045). The
mean fever was 38.4±0.7 in group 1 and was 37.9±0.7 in group 2 (P=0.01). The demographic and clinical
characteristics of the patients are shown in table 1.

When the severity of the disease was compared between groups, severe disease was significantly higher in
group 1 (P=0.002). The treatment with favipiravir, oseltamivir, and lopinavir plus ritonavir was given more
commonly to the patients in group 1 (P=0.001). Corticosteroids were used significantly in group 1 (69% vs
23.3%, P<0.001, respectively) (Table 1).

pO2/FiO2 and lymphocyte count at baseline, 2nd day and 7th day were significantly lower in group 1 than
group 2 (Table 2). Lymphocyte count statistically significantly decreased at 2nd day and increased at 7 th
day in both of the groups (P=0.008,P=0.016 and P<0.001,P=0.004, respectively). D-dimer level at 7th day,
ferritin and CRP levels at 2nd and 7th day were significantly higher in group 1 than tocilizumab group
(P=0.015, P<0.001, P<0.001, P<0.001, P<0.001, respectively). CRP level higher than 50 mg/dl at baseline
and 7th day was not statistically significant in group 1, whereas CRP level higher than 50 mg/dl at 7th day
was lower than baseline in group 2 (P<0.007).

The patients in group 1 had higher intensive care unit need and exitus ratio, and lower 28-day survival than
the patients in tocilizumab group (P=0.015, P=0.024, respectively) (Table 3). The mean lymphocyte count
and pO2/FiO2 ratio were statistically significantly lower in non-survivors in both of the groups (P=0.004,
P=0.028, P=0.021, and P=0.007, respectively). Acute respiratory distress syndrome (ARDS) was the leading
cause of death.

Elevated transaminase levels were observed in 5 patients of tocilizumab group. No statistically significant
difference was observed in alanine aminotransferase (ALT), aspartate aminotransferase (AST) levels, and
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platelet count between the two groups. ALT levels at 7th day and platelet counts at 2nd and 7th day
were higher than the levels at baseline in tocilizumab group (P=0.023, P<0.001, and P=0.011). Secondary
bacterial and fungal infection, and neutropenia were not observed with tocilizumab treatment.

Discussion

Some of the hospitalized patients with COVID-19 develop symptoms of CRS including persistent high fever,
clinical deterioration, and elevated serum inflammatory markers such as CRP, ferritin, and IL-6.11,12 It
has been stated that early treatment for inhibition of inflammatory process can be effective in clinical
improvement and decreased mortality. 12-15

Xu et al. 12 reported in their study that 85% of their patients had lymphopenia which returned to normal
in 52.6% of those patients after tocilizumab treatment. It has been stated that elevated CRP also returned
to normal after tocilizumab. 12,16,17 Similarly, Morena et al. 18 reported an increased lymphocyte count and
decrease in inflammatory symptoms and markers after tocilizumab treatment. In our study, 78.3% of the
patients (86.7% in group 1 and 70% in group 2) had lymphopenia and lymphocyte count returned to normal
at 7th day. Increased level of IL-6 at baseline has been observed before treatment in all patients and improved
with the tocilizumab treatment.12,16

The improvement in fever has been observed after tocilizumab treatment.17-19 We also observed dramatically
normalization of fever after tocilizumab treatment.

Although there are studies proposing that tocilizumab treatment was not associated with clinical improve-
ment and mortality.11,18,20,21 in contrast the other studies stated that ICU admissions, need for mechanical
or noninvasive ventilation and mortality have decreased with tocilizumab treatment.12,14,17,19,22,23

Salama et al. 24 reported that tocilizumab reduced the progression to the composite outcome of mechanical
ventilation or death, but it did not improve survival in hospitalized patients with Covid-19. No significant
effect was reported in 28-day survival in COVID-19 patients who treated with tocilizumab. 20,21,23,24 In our
study, the patients in tocilizumab group had lower intensive care unit need and exitus ratio, and higher
28-day survival.

Mo et al. 17 observed that 82% of nonventilated patients did not require mechanical ventilation during
the hospital stay after tocilizumab administration. In our study, only 5 patients in tocilizumab group had
received invasive mechanical ventilation.

Some researchers reported no side effects after tocilizumab treatment.12,14 Campochiaro et al.11 recorded
serious adverse events in 25% patients, Salama et al.24 in 15.2% of their patients treated with tocilizumab.
Elevated liver enzymes and secondary infections were detected in the studies conducted by Mo et al. 17, Gupta
et al. 15 and Morena et al.18. In our study, although 16.6% of the tocilizumab group had elevated transaminase
levels, we observed no secondary bacterial and fungal infection, and neutropenia with tocilizumab treatment.

Mortality rate was 16.7% in our tocilizumab group, it has been reported 8-27.5% in other studies. 14,15,18,20,24

The limitations of this study were limited number of patients and single center experience.

In conclusion, tocilizumab is an effective treatment if given early in severe patients of COVID-19 improving
clinical symptoms and mortality, preventing ICU admission and shortening the duration of hospital stay.

References

1. Guan W, Ni Z, Hu Yu, Liang W, Ou C, He J. Clinical Characteristics of Coronavirus Disease 2019 in
China. N Engl J Med 2020;382:1708-1720. doi:10.1056/ NEJMoa2002032

2. Moore JB, June CH. Cytokine release syndrome in severe COVID-19. Science. 2020;368(6490):473-474.
doi: 10.1126/science.abb8925.

3. Channappanavar R, Perlman S. Pathogenic human coronavirus infections: causes and consequences of
cytokine storm and immunopathology. Semin Immunopathol. 2017;39(5):529-539. doi: 10.1007/s00281-
017-0629-x.

4



P
os

te
d

on
A

u
th

or
ea

5
M

ay
20

21
—

T
h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

g
h
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
62

02
13

30
.0

04
03

73
5/

v
1

—
T

h
is

a
p
re

p
ri

n
t

an
d

h
a
s

n
o
t

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

.
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