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ABSTRACT
Objectives: Although the prognosis is good in the vast majority of patients who are diagnosed with COVID-
19, there are cases in which Acute Respiratory Distress Syndrome (ARDS) and multiple organ failure occur
rapidly and result in death in a short time. It has been reported that severe clinical presentation is caused by
cytokine release syndrome, and studies are currently conducted on treatments to reduce mortality in these
patients. There are studies reporting the positive effects of anti-Human IL-6 Receptor Monoclonal Antibody,
tocilizumab (TCZ), which specifically inhibits the functions of IL-6, in cases with cytokine storm. Data on
TCZ use in intensive care are very limited. 
Methods: The medical records of 20 patients diagnosed with COVID-19 who were treated with standard
treatment and TCZ in the ICU were retrospectively reviewed. 
Results: Twenty patients were included in the review. Nine (45%) received TCZ. The median length of stay
in the ICU was 20 days in the TCZ group, and 14 days in the standard treatment group (p = 0.21). Mortality
rate was 22.2% in TCZ group and 45.5% in the standard treatment group (p = 0.27). 
Conclusions: At day 28, mortality rate and clinical improvement was not statistically different in patients
receiving standard treatment with TCZ and patients in standard treatment group. Additional data are needed to
understand the eficacy and safety of TCZ.
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Coronaviruses are RNA viruses that can infect hu-
mans and many animal species [1].  Although

they cause seasonal respiratory tract infections in hu-
mans, new Coronavirus species, especially the ones
that have been seen since 2002, have led to clinical
presentations characterized by a more severe respira-
tory tract infection. These are Severe Acute Respira-
tory Syndrome (SARS) and Middle East Respiratory
Syndrome (MERS) infections that emerged in 2003
and 2012 respectively and caused hundreds of deaths
[1, 2]. On December 31, 2019, cases of pneumonia of
unknown etiology were reported in Wuhan, China's

Hubei province, and a new coronavirus (2019-nCoV)
that was not previously detected in humans was iden-
tified as a causative agent. Later, the name of the 2019-
nCoV disease was accepted as coronavirus disease
2019 (COVID-19), and it spread rapidly in China and
many other countries, reaching the pandemic level [3]. 
      Although the prognosis is generally good in
COVID-19, it has been reported that approximately
20% of the patients develop severe pneumonia that
can progress to Acute Respiratory Distress Syndrome
(ARDS) [1]. Clinical data show that in patients with
ARDS, the virus can induce an exaggerated abnormal
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host immune response characterized by an excessive
increase of pro-inflammatory cytokines similar to the
clinical and serological features of cytokine release
syndrome [4]. Cytokine release syndrome is one of the
main causes of the clinical picture resulting in cardio-
vascular collapse, multiple organ failure and rapid
death. Therefore, in cases which cytokine storm de-
velops, it is thought that neutralization of inflamma-
tory factors is an effective treatment in reducing
mortality [5]. 
      The main driver of cytokine storm is interleukin 6
(IL-6). IL-6 is produced by activated leukocytes and
acts on a large number of cells and tissues. Although
positive clinical results have been reported in patients
who developed cytokine release syndrome and used
anti-human IL-6 receptor monoclonal antibody
tocilizumab (TCZ), which specifically inhibits the
functions of IL-6, data with high level of evidence
about the effect of TCZ on inflammatory activity pa-
tients with COVID-19 is not yet available [6, 7].
      There is currently no standardized therapeutic
scheme for the use and dosage of tocilizumab in the
treatment of cytokine storm caused by COVID-19,
and data on its use in intensive care are very limited.
In our retrospective study, we aimed to reveal the ef-
fects of using TCZ on clinical results and laboratory
values in patients diagnosed with COVID-19 and de-
veloped cytokine release syndrome in the intensive
care unit (ICU). 

METHODS

Study Design and Participants 
      Patients above 18 years of age who were admitted
to Bursa City Hospital, Department of Anesthesiology
and Reanimation Intensive Care Unit between April 5
– June 20, 2020 and diagnosed COVID-19 which was
confirmed with reverse transcription polymerase chain
reaction (rRT-PCR) and received either a standard
treatment with TCZ and standard treatment without
TCZ were enrolled in the study. Patients who received
immune plasma and steroid treatment were excluded.
The study was approved by the ethical committee of
Uludag University Faculty of Medicine. 

Procedures 
      The data of the patients were obtained from the

medical records. The demographic data (age, gender),
various scores for predicting morbidity and mortality
(Acute Physiology and Chronic Health Evaluation
[APACHE] II and Sequential Organ Failure Assess-
ment [SOFA]), body temperature, PaO2/FiO2 ratio
and duration of ICU hospitalization were recorded for
each patient. The latest C-reactive protein (CRP), IL-
6, ferritin, lactate dehydrogenase (LDH), d-dimer,
lymphocyte and neutrophil values before TCZ admin-
istration were chosen as pre-treatment values and
changes in values within the seven-day period after
TCZ administration were taken into account. In the
standard treatment group, the values of these data at
the time of ICU hospitalization were recorded. The de-
mographic characteristics, ICU hospitalization scores,
laboratory data, length of ICU hospitalization and 28-
day mortality rates of the patient group treated with
tocilizumab and standard therapy were compared. In
addition, the pre-treatment laboratory and clinical data
of the TCZ group were compared with the data on the
3rd and 7th days of treatment. 

Treatment 
      In our intensive care unit, this treatment was ap-
plied in cases diagnosed with pneumonia, in line with
the recommendations of the Ministry of Health Gen-
eral Directorate of Public Health Covid-19 (SARS-
CoV-2) Guide [8]: Hydroxychloroquine with a loading
dose of 400 mg twice daily followed by 200 mg per
day twice daily for additional five days, favipravir
with a loading dose of 1600mg twice daily followed
by 600 mg per day twice daily for additional five days
and azithromycin with a loading dose of 500 mg daily
followed by 250 mg per day for additional five days,
unless contraindicated. CRP, IL-6, ferritin, neutrophil,
lymphocyte count, procalcitonin (PCT) and D-dimer
values were monitored daily or at 48 hour intervals ac-
cording to the fever and PaO2/FiO2 ratio of the cases.
In patients with suspected cytokine release syndrome
in their follow-up, after secondary bacterial infection
was excluded, the first dose of TCZ was administered
as a 1-hour infusion of 400 mg, and the second dose
of 400 mg was administered 24 hours later to those
who did not show improvement in PaO2/FiO2 ratio. 

Adverse Effects 
      The occurrence of adverse events was recorded
daily and focused on: bacterial or fungal infections,

85   The European Research Journal   Volume 8   Issue 1   January 2022



Eur Res J 2022;8(1):84-90 Çalışkan et al

elevation aspartat transaminase (AST) or alanine
aminotransaminase (ALT) level > 5 fold the upper
limit of normal range (AST:0-40 IU/L, ALT:0-41
IU/L), neutropenia < 1.0 103/µL, thrombocytopenia <
100 103/µL).

Statistical Analysis 
      The data were analyzed using SPSS 26.0 for Win-
dows (SPSS, Chicago, IL). The frequency and descrip-
tive statistics were calculated. The descriptive
statistics were presented as ± SD for continuous vari-
ables, while they were presented as median (min-max)
for the categorical variables. Independent samples t
test (Student’s t test) and Mann Whitney-U test were
performed to compare variables between two treat-
ment groups. Before performing these tests, the data
were explored by using Kolmogorov-Smirnov test
which datas were normally distributed. Chi-Square
test was used to compare categorical variables be-
tween the groups. Friedman test was used to compare

the varibles of patients whom treatment (72th. hour and
1st. week). To find out which pairs are different, pair-
wise comparions post-hoc Bonferroni test was carried
out. The level of statistical significance was set at p <
0.05.

RESULTS

      During the study, a total of 31 patients whose
COVID-19 diagnosis was confirmed by rRT-PCR
were followed up in the intensive care unit. Nine
(29%) cases received TCZ with standard therapy, and
11 cases only received standard therapy. Three patients
given immune plasma, 7 patients treated with steroids
and 1 patient for whom sufficient data could not be
obtained were excluded from the study. Baseline char-
acteristics of both groups are summarized in Table 1.
Median age was similar in the tocilizumab and the
standard treatment group: 62 (46-76), compared to 65
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(37-81) years respectively (p = 0.67). Median body
mass index was 26 and 28 in the tocilizumab and the
standard treatment group, respectively (p = 0.25). In
addition, no statistically significant difference was
found between the two groups in terms of ICU hospi-
talization scores and co-morbidities. 
      The median values of PaO2/FiO2 ratios were 79.7
and 107.2 in the TCZ and standard treatment groups,
respectively (p = 0.60). When we evaluated the two
groups within themselves, the PaO2/FiO2 ratios in the
first week were 159.2 ± 70.2 (p = 0.001) and 125.6 ±
63.6 (p = 0.006), respectively, and the increase in both
groups was statistically significant. 
While 4 (44.4%) patients were under invasive me-
chanical ventilation (IMV) support before treatment
in the TCZ group, 5 (55.6%) patients received high
flow oxygen therapy (HFOT). While the need for IMV
support continued in 4 patients in the first week after

the treatment, one of the patients who received HFOT
was taken to nasal oxygen support. In the standard
treatment group, 4 (36.5%) patients were under IMV
support, while 7 (63.6%) patients were undergoing
HFOT, and the patients' IMV and HFOT need contin-
ued on the 7th day of their admission to the ICU. 
      There was no statistically significant difference
between the laboratory findings of both groups, except
for neutrophil levels (Table 2). The length of stay in
the ICU was 20.63 ± 12.58 days in the tocilizumab
group and 14.36 ± 8.78 dayin the standard treatment
group (p = 0.21). By day 28, two (22.2%) patients in
the tocilizumab group compared to 5 (%45,5) patients
in the standard treatment group died (p = 0.27). The
time from onset of symptoms to treatment administra-
tion in the TCZ group was 11.5 ± 5.7 (5-19) days. 
      Before starting TCZ therapy, CRP (159.5 mg/L),
ferritin (1494.2 ng/mL), IL-6 (153.6 pg/mL) values
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were significantly higher in all patients. A statistically
significant decrease was found in CRP (14 mg/L) and
ferritin (897.1 ng/mL) values in the first week after
treatment (p = 0.001 and p = 0.018, respectively).
There was a significant rapid increase (1958 pg/mL)
in IL-6 values on the 3rd day after treatment and a de-
creasing trend was observed. The SOFA scores,
PaO2/FiO2 ratios and laboratory findings of the pa-
tients in TCZ group at pre-treatment, at the 72nd hour
and at the first week of treatment are summarized in
Table 3. While CRP values improved rapidly after
TCZ treatment, there was a gradual decrease in ferritin
values. 
      Thrombocytopenia, neutropenia, and elevation of
liver enzymes were not detected in the TCZ group dur-
ing ICU hospitalization. Ventilator-associated pneu-
monia developed in one patient (11.1%) in this group,
and central catheter-related bloodstream infection de-
veloped in one patient (9.1%) in the standard treatment
group. 
All patients had chest computed tomography at the
time of their admission to ICU and all had bilateral
lung diseases. In TCZ group, 5 patients had bilateral
ground glass opacities with peripheral and central dis-
tribution, 3 patients had bilateral ground glass opaci-
ties with peripheral distribution and bilateral lower

lobes were involved in only one patient. In standart
treatment group, 2 patients had bilateral ground glass
opacities with peripheral and central distribution, 5 pa-
tients had bilateral ground glass opacities with periph-
eral distribution and bilateral lower lobes were
involved in 4 patients.

DISCUSSION

      Although the mechanism of organ dysfunctions in
severe COVID-19 cases is not clearly demonstrated,
it has been revealed that at least some of the organ dys-
functions are immune-mediated with the increase in
proinflammatory cytokine levels such as tumor necro-
sis factor -α, IL-1β, IL-6, which play a role in cytokine
storm. As a result of these studies, in addition to an-
tiviral and supportive treatments, immunotherapeutic
agents were used in severe COVID-19 infection [9-
11].
      In this study, in which we share preliminary data
regarding TCZ use in patients diagnosed with
COVID-19 in Bursa City Hospital, in the province of
Bursa where the number of cases are one of the highest
in Turkey; we found that the use of tocilizumab did
not significantly affect the 28-day ICU stay compared
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to standard treatment. 
      TCZ treatment was applied in our clinic in line
with the recommendations of the Ministry of Health
Guide: For the diagnosis of macrophage activation
syndrome (MAS) characterized by cytokine storm,
changes in clinical and laboratory findings within
hours or days should be considered instead of cross-
sectional evaluation based on one measurement [8]. In
our study, the average time from the onset of symp-
toms of COVID-19 infection to administration of TCZ
was 11 days. Radbel et al. [12] applied TCZ treatment
on the 9th day after the onset of symptoms in one pa-
tient and on the 7th day in one patient, and they re-
ported poor results in both cases. In a study using
tocilizumab on average 2 days after the onset of symp-
toms, shorter invasive mechanical ventilation and clin-
ical recovery time were reported, although not
statistically significant [13]. These studies demonstrate
the need for clinical research to determine optimal pa-
tient selection and timing. 
      There are no data with a high level of evidence re-
garding the dose of TCZ use [12, 14, 15]. Considering
the changes in clinical and laboratory findings, TCZ
in our clinic was administered as a second dose of 400
mg within 24 hours. Despite the usage of high dose
TCZ, thrombocytopenia, neutropenia and increase in
liver enzymes were not observed. 
      In our study, all patients had bilateral lung disease
and we compared the two groups. Results of the com-
parison demonstrate that there was no difference in not
only the baseline characteristics of the two groups but
also we found no significant difference in terms of in-
tensive care stay and PaO2/FiO2 ratios betwee two
groups. 
      As a result of the analysis of pre-treatment labo-
ratory data in the TCZ group, we found that CRP and
ferritin decreased consistently when compared with
the values on the 3rd and 7th days of treatment.
Whether this downward trend of acute phase reactants
is related to clinical improvement is not yet clear [13].
The dramatic CRP reduction after treatment is a phar-
macological effect of TCZ through the IL-6 receptor.
We found a significant increase in IL-6 levels on the
3rd day of treatment. A possible explanation for this
is that tocilizumab inhibits receptor-mediated clear-
ance of IL-6, leading to serum accumulation [14]. 

Limitations 

      The lack of a control group and the small number
of patients in studies with promising results regarding
tocilizumab are important limitations of these studies
[9, 14, 16]. In studies conducted after these studies and
comparing tocilizumab with standard therapy, no sta-
tistical difference was found between the groups in
mortality and intensive care unit admission [17, 18].

CONCLUSION

      The diagnosis of MAS and initiation of treatment
within hours is very important in suppressing the cy-
tokine storm. Although it is still difficult to use labo-
ratory parameters to define the disease activity, the
amount of dose to be applied in the treatment is not
clear. We think that the results of clinical studies with
large patient groups will provide further evidence on
the role of IL-6 blockade in severe COVID-19 patients
and whether tocilizumab treatment is safe and effec-
tive. 
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