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Abstract: Coronavirus disease 2019 (COVID-19) is a respiratory 

infection caused by the severe acute respiratory syndrome 

coronavirus 2 (SARS-CoV-2) . The underlying causes of severe 

COVID-19 are related to systemic inflammatory responses that can 

lead to lung damage. Tocilizumab and high-dose glucocorticoids are 

practically used in ARDS cases associated with COVID-19. In this 

study, we wanted to compare the beneficial effects of tocilizumab 

and high-dose methylprednisolone therapy in mild acute respiratory 

distress syndrome (ARDS) caused by COVID-19. The study 

included 152 patients who received two doses of tocilizumab 400 mg 

or pulsed methylprednisolone therapy (500 mg/day for three days) 

due to mild ARDS related to COVID-19 pneumonia. The two groups 

were compared in terms of age, gender, comorbid diseases, hospital 

stay, admission to intensive care unit, length of stay in the intensive 

care unit, intubation status, mortality, C-reactive protein (CRP) level, 

white blood cell (WBC) count, platelet, neutrophil, lymphocyte, 

ferritin and D-dimer levels. There was no statistically significant 

difference between the groups in gender, comorbid diseases, need 

for intubation, mortality and need for intensive care. There was no 

statistically significant difference between the groups inage, total 

length of hospital stay, length of stay in intensive care, CRP, WBC, 

platelet, neutrophil, lymphocyte counts, ferritin and D-dimer values. 

The present study found that treatment with pulsed 

methylprednisolone which is cheap and easy to access can be a good 

alternative to tocilizumab therapy in mild ARDS related to COVID-

19 pneumonia. © 2021 NTMS. 
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1. Introduction 

Coronavirus disease 2019 (COVID-19) is a respiratory 

infection caused by severe acute respiratory syndrome  

coronavirus 2 (SARS-CoV-2), a newly emerging virus 

that was first detected in Wuhan/China (1). Although  

the disease is mild to moderate, almost one third of 

patients are at risk of developing a more serious illness  

 

due to acute respiratory distress syndrome (ARDS). 

Mechanical ventilation (MV) and the need to stay in the 

intensive care unit develop in almost one third of the 

patients. These patients with poor prognosis have an 

increased risk of developing acute respiratory distress 

syndrome (ARDS), which can lead to death. The  
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mechanisms underlying severe COVID-19 are related 

to systemic inflammatory responses that can lead to 

lung injury and multisystem organ dysfunction (2, 3). 

Understanding the pathophysiology of cytokine storm 

in the treatment of COVID-19 pneumonia is important. 

Various immune cells such as T cells, B cells, dendritic 

cells (DCs) or macrophages are involved in this 

mechanism. Similarly, various inflammatory cytokines 

such as tumor necrosis factor (TNF)-α, type I and II 

interferons (IFNs), interleukin (IL)-1, IL-6, CCL2, or 

monocyte chemotactic protein-1 (MCP-1) or 

immunosuppressive cytokines such as chemokines IL-

10 or transforming growth factor-are included. Among 

these, attention has been paid to the activation of 

macrophages, particularly due to macrophage 

activation syndrome (MAS) (4). 

Based on this assumption, systemic anti-inflammatory 

drugs have been proposed as an alternative treatment 

tool to avoid the SARS-CoV-2-induced inflammatory 

state and to reduce mortality in these patients (3, 5-7). 

Tocilizumab is a monoclonal antibody for IL-6 receptor 

and is now widely used in hospitals to treat COVID-19 

(8, 9). The average price of a 400mg vial of tocilizumab 

is $250-500, with an overall cost of $500-1000 for two 

doses. Thus, it is expensive and inaccessible.   

There are many studies supporting steroid treatment in 

COVID-19 and showing reduced mortality, ICU 

admission and the need for mechanical ventilation. 

Steroids are recommended for severe cases in China 

[10]. In addition, high dose glucocorticoids are used in 

practice in patients with ARDS associated with 

COVID-19 (11) A 500 mg vial of methylprednisolone 

costs approximately $10. 

Corticosteroids are inexpensive and easily available 

drugs compared to tocilizumab. There is no study 

comparing these two drugs, which are becoming widely 

used in treatment-unresponsive COVID-19 pneumonia. 

The present study aimed to compare the benefits of 

tocilizumab and pulsed methylprednisolone which are 

among the treatment options in mild ARDS related to 

COVID-19 pneumonia. The mortality, length of 

hospital stay, need for intensive care, time spent in 

intensive care unit and need for intubation were 

compared in patients with mild ARDS who were 

treated with pulsed methylprednisolone (500 mg/day 

for 3 days) vs. tocilizumab. 

2. Material and Methods  
During the pandemic, the first-line treatment in our 

hospital was administered as standard favipiravir, 

heparin, protein pump inhibitor and antibiotherapy. In 

our hospital, high-dose methylprednisolone or 

tocilizumab have been used in second-line treatment to 

patients who developed acute respiratory dyspnea 

syndrome due to COVID-19 and did not benefit from 

first-line treatment. The choice was entirely at the 

discretion of the doctor because there was no standard 

practice in this regard. The study started with the 

approval of a university's ethics committee. In this 

study, we have compared second-line treatments in 

COVID-19 pneumonia. The study included 152 

patients who received two doses of tocilizumab 400mg 

or pulsed methylprednisolone therapy (500 mg 

methylprednisolone/day for three days) due to mild 

ARDS related to COVID-19 pneumonia between 

01.05.2020 and 01.12.2020. Patients with mild acute 

respiratory dyspnea syndrome due to COVID-19 

pneumonia were selected retrospectively. The patients 

were divided into two groups; those who received 

tocilizumab 800 mg and those who receivedpulsed 

methylprednisolone (500 mg methylprednisolone/day 

for three days) therapy. The two groups were compared 

in terms of age, gender, comorbid diseases, hospital 

stay, admission to intensive care unit, length of stay in 

the intensive care unit, intubation status, mortality, C-

reactive protein (CRP) level, white blood cell (WBC) 

count, platelet, neutrophil, lymphocyte, ferritin and D-

dimer levels. 

The inclusion criteria were as follows:  

1. PCR positivity or thorax CT consistent with 

COVID-19 (Figure 1). 

2. Patients who received first step (favipiravir, 

heparin, protein pump inhibitor and antibiotherapy) 

therapy for at least 5 days but were unresponsive to 

treatment and whose COVID-19 pneumonia 

progressed. 

3. Patients with mild ARDS manifestations related to 

COVID-19 (200 mmHg<PaO2/FiO2<300 mmHg+ 

PEEP or CPAP≥5 cm H2O) (Table 1). 

 

  

 

Table 1: Berlin Criteria for the Diagnosis of ARDS. 
Timing   New or worsening respiratory distress occurring within 1 week   

Chest X-ray  Bilateral opacities that cannot be explained with effusion, collapse or 

nodule 

Source of edema  Showing that respiratory distress is not due to heart failure or 

hypervolemia using objective criteria such as ECHO 

Oxygenation 

• Mild 

• Moderate 

• Severe 

 

 200mmHg<PaO2/FiO2<300mmHg + PEEP or CPAP≥5cmH2O 

 100mmHg<PaO2/FiO2<200mmHg + PEEP≥5cm H2O 

 PaO2/FiO2≤100mmHg + PEEP≥5cm H2O 
Abbreviations: PaO2: Arterial partial oxygen pressure, FiO2: Fractioned O2 in inspired air CPAP: Continuous positive airway pressure PEEP: 
Positive end-expiratory pressure. 
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Figure 1: Consensus Statements on Chest Findings of COVID19. 

The exclusion criteria were follows: 

1. Receiving a single dose of tocilizumab, different 

dose methylprednisolone treatment other than 500 

mg/day for 3 days, immune plasma therapy 

2. Those who receive treatment other than favipiravir, 

heparin, protein pump inhibitor and antibiotherapy in 

initial treatment.  

3. Age under 18 years. 

 

2.1. Statistical Analyses 

Statistical analysis was performed using the SPSS 15.0 

for Windows (SPSS Inc., Chicago, IL, USA). The 

assumption of normal distribution of data was tested by 

Kolmogorov-Smirnov test. Descriptive statistics of 

continuous variables were shown with mean and 

standard deviation (SD) values. The Chi-square test 

was used to compare nominal variables while Student's 

t test was used to compare the means values of scalar 

data between the two groups. The hypotheses are two-

sided and p≤0.05 was considered statistically 

significant at 95% confidence interval. 

 

3. Results 
Of the 152 patients retrospectively reviewed between 

01.05.2020 and 01.12.2020, 70 were treated with 

pulsed methylprednisolone and 82 were treated with 

tocilizumab. Comparisons of the parameters of the 

groups treated with pulsed methylprednisolone or 

tocilizumab are provided in Tables 2 and 3. 
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Table 2: Comparison of the parameters between the two groups.  

Gender Pulsed Methylprednisolone 

n=70 

Tocilizumab 

n=82 

p 

Female      

Male 

14(20%) 

56 (80%) 

30 (36.6%) 

52 (63.4%) 

0.1 

 

Hypertension 24 (34.3%) 40 (48.8%) 0.2 

Diabetes mellitus  10 (14.3%) 16 (19.5%) 0.5 

Chronic Renal Failure 2 (2.9%) 4 (4.9%) 0.6 

Heart failure 12 (17.1%) 4 (4.9%) 0.08 

Chronic obstructive pulmonary disease 8 (11%) 6 (7%) 0.5 

Other chronic diseases 4 (5%) 6 (7%) 0.7 

Comorbid diseases   

Yes   

No  

 

38 (54.3%) 

32 (45.7%) 

 

50 (60.9%) 

32 (39.1%) 

 

0.5 

Need for intubation 12 (17.1%) 12 (14.6%) 0.7 

Mortality  8 (11.4%) 8 (9.8%) 0.8 

Need for intensive care  14 (20%) 18 (22%) 0.8 

p≤0.05 was considered statistically significant. There was no statistically significant difference between the groups ingender, comorbid 
diseases, need for intubation, mortality and need for intensive care (p>0.05). 

 

Table 3: Comparison of the parameters between the two groups. 
 Pulsed 

Methylprednisolone 

n=70 

median 

(range min-max) 

Tocilizumab 

n=82 

median 

(range min-max) 

 

 

P value 

Age  67 (32 to 90) 65 (28 to 88) 0.3 

Total length of hospital stay 13 (5 to 47) 13 (6 to 41) 0.7 

Length of stay in intensive care 0  (0 to 10) 0  (0 to 24) 0.7 

C Reactive Protein (CRP) 70 (11.30 to 254) 72.5 (4 to 306) 0.3 

White Blood Cell (WBC) 8.1 (4,74 to 24,60) 9.56 (1.50 to 91) 0.5 

Platelets   199 (112 to 486) 208 (88 to 373) 0.5 

Neutrophils  6.80 (2.30 to 21.49) 7.94 (0.27 to 21.00) 0.4 

Lymphocytes 0.88(0.21 to 2.73) 0.90 (0.23 to 5.90) 0.5 

Ferritin  700 (82 to 1777) 807 (71.10 to 3669) 0.2 

D-dimer 860 (315 to 7570) 785 (188 to 4420) 0.4 

p≤0.05 was considered statistically significant. There was no statistically significant difference between the groups inage, total length of 

hospital stay, length of stay in intensive care, CRP, WBC, platelet, neutrophil, lymphocyte counts, ferritin and D-dimer values (p>0.05). 
 

4. Discussion 

In this study, no statistically significant difference has 

been found between the tocilizumab and pulsed 

methylprednisolone in patients developing mild ARDS 

related to COVID-19 pneumonia. A comparison 

between the two patient groups showed that there was 

no statistically significant difference in the length of 

hospital stay, the rate of need for intensive care, the 

length of stay in intensive care, and the rates of 

intubation and mortality (p<0.05). Similarly, no 

statistically significant difference was found between 

the two groups inage, comorbid diseases, ferritin levels, 

neutrophil values, lymphocyte values, platelet values, 

CRP and WBC levels which are other variables that 

may affect mortality, length of stay in the hospital and 

in the intensive care unit and status of intubation 

(p>0.05).  

There are many controversial therapies in COVID-19 

as it is a new disease. Tocilizumab therapy has shown 

promising outcomes in COVID-19 pneumonia in 

subjects that were not responsive to treatment. Malgie 

et al. (12) published that tocilizumab treatment have 
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reduced mortality by 12% in COVID-19 patients. 

Xiaoling et al. (9) also stated that tocilizumab was an 

effective treatment in COVID-19 pneumonia and 

reduced mortality. 

Similarly, in another study, 29 patients receiving 

tocilizumab treatment were compared with 58 patients 

receiving only routine care, and patients treated with 

tocilizumab have required less ventilation 

andextubation was performed at an earlier stage in 

more patients. Both the length of stay in the intensive 

care unit and the length of stay in the hospital were 

significantly shorter in patients treated with 

toxilizumab (13). 

The relative benefits of tocilizumab compared to other 

immune modulator drugs have not yet been reported. In 

the literature, there are reportson high-dose 

glucocorticoids in COVID-19 pneumonia. In an 

intensive care study by Ramin Hamidi Farahani et al 

including 29 patients, significantly higher systolic 

(P=0.018) and diastolic (P=0.001) blood pressures 

were detected in patients with high-dose 

methylprednisolone. Patients who were given high-

dose methylprednisolone therapy had significantly 

(P<0.001) higher Glasgow coma scale (GCS) in the 

methylprednisolone group and with improvement in 

SpO2 in the methylprednisolone group, none of the 

patients required mechanical ventilation (11). 

Guillermo Ruiz-Irastorza et al. stated that patients with 

respiratory distress that deepened with respiratory 

failure and who showed inflammatory activity might 

benefit from high-dose glucocorticoids. They pointed 

out that this group should be identified in the early 

period with good observation (14). 

Wu et al. also showed that treatment with 

methylprednisolone in COVID-19 patients who 

developed ARDS was associated with a reduced risk of 

mortality (risk ratio: 0.38; 95% CI: 0.20-0.72) [15]. In 

another study with high-dose methylprednisolone and 

dexamethasone (1000 mg methylprednisolone for 3 

days plus 8 mg dexamethasone for another 3-5 days), 

the treatment showed a rapid anti-inflammatory effect, 

but it was also observed that it increased the risk of 

thromboembolism. Neutrofyl/Lymphocyte ratio and D-

dimer level (16). On the other hand, there are also some 

studies that do not recommend treatment with high-

dose glucocorticoids and tocilizumab (17-19). 

The limitation of our study can be elaborated as the 

beneficial effects of these two treatment modalities 

seemed similar, we did not have enough data about 

their short-term and long-term adverse effects and we 

did not have a placebo group and the absence of a 

control group that did not receive both treatments. 

 

5. Conclusions 
The average cost of tocilizumab therapy is $500-1000, 

while it is $30 in pulsed methylprednisolone treatment. 

The present study found that treatment with pulsed 

methylprednisolone was cheap and easy to access could 

be evaluated as an alternative to tocilizumab therapy in 

mild ARDS related to COVID-19 pneumonia. Future 

studies with control group are required to obtain more 

data on this topic. 
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