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Abstract
Background Tocilizumab and baricitinib are recommended treatment options for hospitalized COVID-19 patients requiring 
oxygen support. Literature about its efficacy and safety in a head-to-head comparison is scarce.
Methods Hospitalized COVID-19 patients requiring oxygen were treated with tocilizumab or baricitinib additionally to 
dexamethasone. Tocilizumab was available from February till the 19th of September 2021 and baricitinib from 21st of 
September. The primary outcome was in-hospital mortality. Secondary outcome parameters were progression to mechanical 
ventilation (MV), length-of-stay (LOS) and potential side effects.
Results 159 patients (tocilizumab 68, baricitinib 91) with a mean age of 60.5 years, 64% male were included in the study. 
Tocilizumab patients were admitted 1 day earlier, were in a higher WHO category at the time of inclusion and had a higher 
CRP level on admission and treatment initiation. Patients receiving Tocilizumab were treated with remdesivir more often 
and only patients in the baricitinib group were treated with monoclonal antibodies. Other characteristics did not differ 
significantly. In-hospital mortality (18% vs. 11%, p = 0.229), progression to MV (19% vs. 11%, p = 0.173) and LOS (13 
vs. 12 days, p = 0.114) did not differ between groups. Side effects were equally distributed between groups, except ALAT 
elevation which was significantly more often observed in the tocilizumab group (43% vs. 25%, p = 0.021).
Conclusions In-hospital mortality, progression to MV and LOS were not significantly different in patients treated with 
tocilizumab or baricitinib additionally to standard of care. Both drugs seem equally effective but further head-to-head trials 
are needed.

Keywords Mortality · Mechanical ventilation · Length of stay · Superinfection · IL-6 antagonist · JAK inhibitor · 
Baricitinib · Tocilizumab

Introduction

COVID-19 is caused by the SARS-CoV-2 and manifest with 
a wide variety of symptoms as well as severity. Most patients 
have a- or oligosymptomatic infections with predominantly 
upper respiratory symptoms. Especially patients with risk 
factors may develop moderate to severe COVID-19 with 
the need for hospitalization and oxygen support. In a small 
number of patients the disease progresses to a critical 
and life-threatening illness with the need for treatment in 
intensive care units (ICU) and mechanical ventilation [1–5].

The optimal treatment of COVID-19 is complex and 
depends on the stage of the disease [1, 2]. At early stages 
where viral replication is predominant antiviral treatment 
should be initiated. The two oral antivirals molnupiravir 
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and nirmatrelvir/ritonavir have shown to reduce the 
combined endpoint hospitalization and death at day 29 
significantly in outpatients at risk for severe disease 
when administered within 5 days of symptom onset [6, 
7]. The first available antiviral remdesivir which must be 
administered intravenously has shown to reduce the need for 
hospitalization in outpatients [8], progression to mechanical 
ventilation and in-hospital mortality in various observational 
[9–12] and randomized controlled trials (RCTs) [13–16]. 
Remdesivir seems to be most beneficial in patients with need 
for oxygen but not on mechanical ventilation [13, 16].

In advanced disease the inflammatory response of the 
host can result in a cytokine storm which leads to clinical 
deterioration [17–19]. Several anti-inflammatory drugs were 
shown to be beneficial. Dexamethasone reduced mortality in 
COVID-19 patients with need for oxygen support (number 
needed to treat, NNT = 25) with an even more pronounced 
effect in patients who were mechanically ventilated 
(NNT = 8) [20]. The interleukin-6 antagonist tocilizumab 
reduced progression to MV (NNT = 13) and mortality 
(NNT = 20) additionally to corticosteroids in a metanalysis 
of 19 RCTs [21].

The JAK inhibitor baricitinib reduced the secondary 
endpoints all-cause and 60-day mortality (both NNT = 20) 
but failed to reduce the combined primary endpoint 
progression to high-flow oxygen, non-invasive ventilation, 
invasive ventilation or death in the COV-BARRIER RCT 
in patients with COVID-19 and need for oxygen [22]. 
Tofacitinib another JAK inhibitor reduced the primary 
endpoint progression to death or respiratory failure through 
day 28 (NNT = 9) and the secondary endpoint death through 
day 28 (NNT = 37) in a small RCT [23]. Approximately 90% 
of the patients received corticosteroids in both trials [22, 
23]. These results support the use of tocilizumab and JAK 
inhibitors additionally to corticosteroids in patients with 
severe COVID-19.

Both tocilizumab and baricitinib have similar indications 
in the treatment of patients with severe COVID-19 but no 
head-to-head RCTs have been performed so far. Therefore, 
we performed a retrospective observational trial to compare 
the efficacy and safety of tocilizumab vs. baricitinib in 
hospitalized patients with COVID-19 with the need for 
oxygen support.

Methods

Study population and intervention

The study took place at the 4th medical department at the 
Klinik Favoriten in Vienna, Austria. Patients who were 
admitted to hospital for severe COVID-19 between 19th of 
February and 22nd of December 2021 and were treated with 

either tocilizumab or baricitinib were included in the study. 
Only patients with requirement for oxygen supply were 
treated with one of those immunomodulating drugs. All 
patients received dexamethasone as background medication 
for severe COVID-19.

The indication for tocilizumab and baricitinib in COVID-
19 patients were similar at our department. Patients with 
a rapid disease progression (e.g., rapid deterioration from 
no oxygen to high-flow oxygen within 48 h), high oxygen 
demand on admission or patients with risk factors for disease 
progression (age, body-mass-index, medical history) plus 
elevated C-reactive protein (CRP) plus low-flow oxygen 
did receive tocilizumab or baricitinib. Treatment with 
tocilizumab required a CRP of at least 75  mg/l, while 
baricitinib could be prescribed at any CRP level. The 
decision to start an additional treatment with one of those 
drugs was made by the physician in charge.

Tocilizumab and baricitinib were used at different time 
periods throughout the pandemic at our department. Data 
on tocilizumab were available earlier but availability was 
limited later in the pandemic and it was, therefore, used from 
February till the 19th of September 2021. Baricitinib was 
used starting from 21st of September 2021 onward.

Tocilizumab dosing was based on body weight (> 90 kg: 
800 mg, ≤ 90 kg: 600 mg, ≤ 65 kg: 400 mg, ≤ 40 kg: 8 mg/
kg) and administered intravenously in 100  ml sodium-
chloride over 1 h as a single dose regimen Baricitinib was 
administered orally once daily at a standard dosage of 4 mg 
(GFR > 60 ml/min) or 2 mg (GFR 30–60 ml/min) for up to 
14 days.

Contraindications for both drugs were concomitant use of 
other immunosuppressive drugs (e.g., TNF alpha blockers, 
calcineurin inhibitors, mycophenolate mofetil, mTOR 
inhibitors), recent chemotherapy (within the last month), 
severe neutropenia (< 0.5 G/l), alanine-amino-transferase 
levels > 5 times upper limit of normal and suspected 
bacterial infection. Bacterial infections were ruled out 
clinically by the physician in charge before prescribing the 
study medication. Prior bowel perforation in history was a 
further contraindication for tocilizumab.

Specific contraindications for baricitinib were an 
estimated glomerular filtration rate < 30 ml/min, active 
viral hepatitis, active tuberculosis and a lymphocyte count 
of < 0.2 G/l. All patients were informed about the potential 
benefit and side effects of the study medication.

Concomitant treatment

All patients included in the study needed oxygen insufflation 
and, therefore, received dexamethasone as standard of care. 
All patients received low-molecular-weight-heparin in 
a prophylactic dose if no other indication for therapeutic 
anticoagulation (e.g., atrial fibrillation, history of pulmonary 
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embolism or deep vein thrombosis) or contraindication was 
present. Remdesivir was allowed if deemed beneficial by 
the treating physicians. The use of monoclonal antibodies 
was allowed in seronegative patients. Sotrovimab and 
regdanvimab were available at our department during the 
study period.

Outcome parameters and definition of variable

In-hospital mortality was defined as the primary outcome. 
Progression to mechanical ventilation, length of stay (LOS) 
of survivors and potential side effects of the study drugs 
were the secondary outcome parameters.

Every patient was categorized on the seven-category 
ordinal scale from the World Health Organization (WHO) 
on admission and when treatment with tocilizumab or 
baricitinib was initiated. The seven-categories of the 
WHO proposed scale are as follows: 1. Not hospitalized, 
no limitations on activities; 2. Not hospitalized, limitation 
on activities; 3. Hospitalized, not requiring supplemental 
oxygen; 4. Hospitalized, requiring supplemental oxygen; 
5. Hospitalized, on non-invasive ventilation or high flow 
oxygen devices; 6. Hospitalized, on invasive mechanical 
ventilation or ECMO; 7. Death.

Bacterial superinfection was defined as any suspected or 
proven bacterial infection which resulted in treatment with 
systemic antibiotics. Viral reactivation was defined as any 
reactivation of latent herpes or hepatitis virus infections. 
Elevated liver enzymes were defined as ALAT > 3 times 
upper limit of normal. Deep vein thrombosis or pulmonary 
embolism were considered as thrombotic events.

Data collection, statistical analysis and ethics 
approval

Data were collected retrospectively from patients records and 
electronic databases of the hospital. Data were anonymized 
before statistical analysis. All analyses were made with 
SPSS 25 (IBM, Armonk, NY, USA) for Mac OS (Apple, 
Cupertino, CA, USA). Results were expressed as relative 
frequencies for categorical variables, mean with standard 
deviations (SD) for continuous variables and median with 
interquartile range (IQR) for skewed distributions.  Chi2-test 
or Fisher exact test was used for categorial variables, 
while t-test (or Welch test if variances were heterogen) 
and Mann–Whitney-U test were used for non-skewed and 
skewed continuous variables, respectively. A two-sided 
alpha < 0.05 was considered statistically significant.

The study was approved by the ethics committee of 
the capital city Vienna (EK 22–044). All methods were 
carried out in accordance with the ethical principles of the 
declaration of Helsinki.

Results

Patients’ characteristics on admission

The mean age was 60.5 years (SD 15.8), approximately 
two thirds were male with a mean BMI of 31.2 (SD 
6.8). The three most common diseases in history were 
hypertension (48%), diabetes mellitus (27%) and coronary 
artery disease (14%). Comorbidities did not differ between 
the two groups except for a higher rate of coronary artery 
disease (22% vs. 8%, p = 0.009) in the tocilizumab group.

Patients in the tocilizumab group were admitted 1 day 
earlier after symptom onset than patients in the baricitinib 
group (7.4 days [SD 2.6] vs. 8.7 days [SD 3.6], p = 0.011) 
and had a higher median CRP level on admission (123 mg/l 
[IQR 103–170] vs. 89 mg/l [IQR 49–134], p = 0.001).

WHO scale at baseline was different between the 
two groups, with 14% having a WHO scale of 3 (10% 
tocilizumab vs. 16.5% baricitinib), 62% a WHO scale 
of 4 (55% tocilizumab vs. 67% baricitinib) and 24% a 
WHO scale of 5 (35% tocilizumab vs. 16.5% baricitinib), 
p = 0.021. For details see Table 1.

Characteristics on treatment initiation 
and concomitant treatment

At treatment initiation distribution of WHO scale 
categories was different between groups, with 48% having 
a WHO scale of 4 (22% tocilizumab vs. 67% baricitinib), 
50% a WHO scale of 5 (72% tocilizumab vs. 33% 
baricitinib) and 2% a WHO scale of 6 (6% tocilizumab 
vs. 0% baricitinib), p < 0.001. The median CRP level 
was higher in the tocilizumab group (123 [IQR 107–176] 
vs. 90 [IQR 54–136], p < 0.001). More patients in the 
tocilizumab group were treated with remdesivir (44% vs. 
17%., p < 0.001), while no patients received treatment with 
monoclonal antibodies (0% vs. 25%, p < 0.001). Treatment 
with tocilizumab or baricitinib was initiated after a median 
of 1 day after hospitalization and did not differ between 
groups. The average duration of baricitinib therapy was 
5.98 days (SD 3.25). All patients received dexamethasone 
as standard of care. For details, see Table 2.

Outcome and side effects

In-hospital mortality overall was 14% and not statistically 
different between the two groups (tocilizumab 18% vs. 
baricitinib 11%, p = 0.229). There was no difference in 
progression to mechanical (tocilizumab 19% vs. baricitinib 
11%, p = 0.173). Median length of stay of survivors was 
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13 days (IQR 9–18) and did not differ between groups 
(p = 0.114).

Bacterial superinfections, lymphopenia, thrombotic 
events and viral reactivation were equally distributed 
between the groups, while ALAT elevation was significantly 
more often observed in the tocilizumab group (43% vs 
0.25%, p = 0.021). For details, see Table 3.

Discussion

In our retrospective observational trial in-hospital mortality, 
progression to mechanical ventilation and length of stay 
of survivors were not significantly different in severely ill 
COVID-19 patients treated with tocilizumab or baricitinib 
additionally to dexamethasone. The rate of side effects did 

neither differ, except for a significant higher rate of ALAT 
elevations in the tocilizumab group.

Despite similar indications of both drugs at our 
department the two groups showed some disparities 
which may have influenced the results. Patients in the 
tocilizumab group were hospitalized 1 day earlier, had 
a higher WHO category on admission and on treatment 
initiation. Furthermore, the CRP level was significantly 
higher in patients who were treated with tocilizumab. The 
latter one can be explained by the fact that at least a CRP of 
75 mg/l was required to initiate tocilizumab treatment, like 
in the RECOVERY trial [24]. Taken together patients in the 
tocilizumab group seem to have been sicker and, therefore, 
may have had a higher baseline risk for a negative outcome.

More patients in the tocilizumab group have been 
treated with remdesivir which can be explained by 

Table 1  Baseline characteristics

Abbreviations: SD standard deviation, IQR interquartile range, BMI body-mass-index, WHO world health organization, COPD chronic 
obstructive pulmonary disease
1 p-value derive from  Chi2 test, if not otherwise noted
2 Welch test
3 Mann-Whitney-U test

Total
N = 159

Tocilizumab
N = 68

Baricitinib
N = 91

p  value1

Age (mean, SD) 60.5 years (15.8) 58.2 years (14.3) 62.2 years (16.8) 0.122
Sex 0.350
 Female 58 (36%) 22 (32%) 36 (40%)
 Male 101 (64%) 46 (68%) 55 (60%)

BMI (mean, SD) 31.2 (6.8)
N = 143

32.3 (7.9)
N = 62

30.4 (5.9)
N = 81

0.1022

Days since symptom onset (mean, SD) 8.2 days (3.3)
N = 156

7.4 days (2.7)
N = 67

8.7 days (3.6)
N = 89

0.0112

WHO scale on admission 0.021
 3 no oxygen 22 (14%) 7 (10%) 15 (16.5%)
 4 low-flow oxygen 98 (62%) 37 (55%) 61 (67%)
 5 high-flow oxygen/NIV 39 (24%) 24 (35%) 15 (16.5%)

Medical history
 Hypertension 76 (48%) 42 (46%) 34 (50%) 0.631
 Diabetes mellitus 43 (27%) 16 (24%) 27 (30%) 0.388
 Coronary artery disease 22 (14%) 15 (22%) 7 (8%) 0.009
 Atrial fibrillation 17 (11%) 8 (12%) 9 (10%) 0.705
 COPD 16 (10%) 7 (10%) 9 (10%) 0.933
 Chronic kidney disease 14 (9%) 6 (9%) 8 (9%) 0.994
 Congestive heart failure 12 (8%) 6 (9%) 6 (7%) 0.598

Laboratory parameters on admission
 Leucocytes in G/l (mean, SD) 6.5 (2.3)

N = 158
6.5 (2.3) 6.6 (2.3)

N = 90
0.809

 C-reactive protein in mg/l (median, IQR) 110 [59–160]
N = 158

123 [103–170] 89 [49–134] 0.0013

 D-dimer (median, IQR) 0.96 [0.57–1.62]
N = 147

0.86 [0.53–1.49]
N = 64

1.03 [0.61–1.79] 0.2583
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the earlier admission of patients in that group. At our 
department remdesivir was prescribed to patients with 
no or low-flow oxygen within 7 days of symptom onset. 
Remdesivir has shown to reduce progression to mechanical 
ventilation and mortality in several trials [9–16] and may 
have modified the potential effect of tocilizumab. When 

patients who received remdesivir were excluded from 
analysis there was a significantly lower mortality and a 
trend toward a shorter length of stay in the baricitinib 
group (for details see supplemental Table 2). Possible 
explanations for these results may be improved outcome 

Table 2  Concomitant therapy

Abbreviations: SD standard deviation, IQR interquartile range
1 p-value derive from  Chi2 test, if not otherwise noted
2 Mann-Whitney-U test
3 21 Sotrovimab, 4 Regdanvimab
4 All patients received dexamethasone

Total4
N = 159

Tocilizumab
N = 68

Baricitinib
N = 91

p  value1

Remdesivir 46 (29%) 30 (44%) 16 (17%) < 0.001
Monoclonal  antibody3 25 (16%) 0 (0%) 25 (28%) < 0.001
WHO scale at start immunomodulating therapy (IMT) < 0.001
 4 low-flow oxygen 76 (48%) 15 (22%) 61 (67%)
 5 high-flow oxygen/NIV 79 (50%) 49 (72%) 30 (33%)
 6 mechanical ventilation 4 (2%) 4 (6%) 0 (0%)

Duration of hospitalization before start of 
IMT (median, IQR)

1 [0–2]
n = 153

1 [0–1]
n = 63

1 [0–2]
n = 88

0.958

Laboratory parameters at start IMT
Leucocytes in G/l (mean, SD) 6.8 (2.5)

N = 157
6.8 (2.3)
N = 66

6.7 (2.3) 0.8172

C-reactive protein in mg/l (median, IQR) 114 [72–150]
N = 157

123 [107–176]
N = 67

90 [54–136]
n = 90

< 0.001

D-dimer (median, IQR) 1.05 [58–1.67]
N = 141

1.06 [55–1.53]
N = 61

1.03 [0.64–1.80]
N = 80

0.4862

Table 3  Outcome and side effects

Abbreviations: SD standard deviation, IQR interquartile range, MV mechanical ventilation
1 p-value derive from  Chi2 test, if not otherwise noted
2 Mann-Whitney-U test
3 Fisher exact test
4 Thrombotic events included 4 DVT, 2 PE, 1 DVT + PE
5 Viral reactivation = herpes labialis

Total
N = 159

Tocilizumab
N = 68

Baricitinib
N = 91

p  value1

In-hospital mortality 22 (14%) 12 (18%) 10 (11%) 0.229
Progression to MV (4 patients excluded, because 

on MV before treatment was started)
22 (13%)
N = 155

12 (19%)
N = 64

10 (11%) 0.173

Length of stay of survivors (median, IQR) 13 days [9–18]
N = 137

13 days [10.25–18]
N = 56

12 days [8–19]
N = 81

0.1142

Side effects
 Bacterial superinfection 37 (23%) 19 (28%) 18 (20%) 0.228
 ALAT elevation > 3 ULN 52 (33%) 29 (43%) 23 (25%) 0.021
 Lymphopenia < 0.2 G/l 6 (4%) 3 (4%) 3 (3%)  > 0.993

 Thrombotic  event4 7 (4%) 2 (3%) 5 (6%) 0.7003

 Herpes  reactivation5 3 (2%) 2 (3%) 1 (1%) 0.5763
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due to remdesivir, by chance, interaction of remdesivir and 
tocilizumab or selection of a special patient population.

Approximately one quarter of patients in the baricitinib 
group received monoclonal antibodies. The antibodies 
casirivimab and imdevimab were able to reduce in-hospital 
mortality only in seronegative (NNT = 17) but not in 
seropositive patients in the RECOVERY trial [25]. The 
monoclonal antibodies sotrovimab or regdanvimab 
(whatever was available) were only administered to 
seronegative patients at our institution. The serostatus was 
promptly available via our laboratory. While sotrovimab 
showed promising results in outpatients [26], it did not 
improve clinical outcome parameters in hospitalized patients 
[27]. To the best of our knowledge, no data about the efficacy 
of regdanvimab in hospitalized patients exist.

We did not detect any differences in primary and 
secondary outcome parameters in our whole population, 
but the administration of antibodies may have influenced 
the results as suggested by subgroup analysis in which 
patients who received antibodies were excluded. There was 
a strong trend toward a reduced mortality in the baricitinib 
group compared to the tocilizumab group, significant 
reduction of progression to mechanical ventilation and a 
significant shorter length of stay of survivors (for details 
see supplemental Table 1). Patients who did not produce 
antibodies around 8 days after symptom onset may have 
had a higher baseline risk for severe outcome and exclusion 
of these patients led to a better outcome of the baricitinib 
group.

Both tocilizumab and baricitinib were associated with 
positive effects on outcome in hospitalized COVID-19 
patients when administered additionally to dexamethasone 
[21, 22, 24, 28]. Tocilizumab reduced progression to 
mechanical ventilation and mortality in several RCTs which 
was summarized in a large metanalysis [21]. The efficacy 
of baricitinib was first shown in one large RCT, where it 
failed to reduce the combined primary endpoint progression 
to high-flow oxygen, non-invasive ventilation, invasive 
ventilation or death but lead to a reduction of all-cause and 
60-days mortality [22]. In a small RCT baricitinib was able 
to reduce 28-day and 60-day mortality of patients who were 
mechanically ventilated on treatment initiation, with an even 
lower NNT of 5 [29].

In the RECOVERY trial where baricitinib was compared 
to standard of care in a large multicenter RCT (N = 8156) 
a significant reduction of 28-days mortality from 14 to 
12% was shown (NNT = 50). The effect was mostly driven 
by the subgroup of patients who were on non-invasive 
ventilation and almost all patients received dexamethasone 
as background medication. A meta-analysis of all other 
published RCTs investigating the effect of JAK inhibitors 
showed a larger effect on mortality reduction (10% vs. 16%, 
NNT = 17) [28]. Overall, both drugs seem to effectively 

reduce mortality in hospitalized COVID-19 patients when 
added to dexamethasone.

In our study in-hospital mortality, progression to 
mechanical ventilation and length of hospital stay were 
not statistically different between patients treated with 
tocilizumab or baricitinib. To the best of our knowledge, 
no head-to-head comparison of those two drugs has been 
performed in RCTs to date. Results from a retrospective 
observational trial (165 tocilizumab, 76 baricitinib) showed 
no differences in time to clinical improvement, discharge, 
in-hospital mortality and rate of side effects in hospitalized 
patients receiving tocilizumab or baricitinib additionally to 
dexamethasone [30]. In another small trial (64 tocilizumab, 
34 baricitinib) both drugs did not differ in the effect on 
respiratory improvement nor the rate of superinfections [31]. 
Mortality rates were not different in an additional small trial 
(20 tocilizumab, 12 baricitinib) [32]. Taken together results 
from those trials did not find any difference in outcome 
parameters between patients treated with tocilizumab or 
baricitinib, which is in line with our study results.

Tocilizumab has the advantage of a single dose 
application and can be prescribed in patients with advanced 
kidney disease. The major disadvantages are the lack of CRP 
increase and the long half-life of the drug when bacterial 
superinfections are suspected. Baricitinib on the other hand 
can be taken orally and stopped in case of superinfections 
but cannot be prescribed in advanced chronic kidney disease. 
The decision for one of these drugs should be based on 
clinical experience, contraindications and preferred route 
of administration as evidence is available for both drugs.

The rate of bacterial superinfections, lymphopenia, 
viral reactivation and thrombotic events was not different 
between the two groups in our study. This is in line with 
the aforementioned trials [30–32]. RCTs did not find a 
higher rate of superinfections and thrombotic events in 
COVID-19 patients treated with tocilizumab or barictinib 
[21, 22, 29]. ALAT elevations of > 3 times upper limit of 
normal was more often reported in patients treated with 
tocilizumab in our study. More patients in this group were 
treated with remdesivir and both drugs are known for this 
potential side effect [33, 34]. Subgroup analysis of patients 
who did not receive remdesivir showed the same results (see 
supplemental Table 2).

The strength of our study is that we compared both 
drugs head-to-head which adds additional evidence 
in a field of interest, where only a small number of 
observational studies and no RCT exist. Our study has 
several limitations. First, we did not have a placebo group, 
because all patients fulfilling certain criteria were treated 
with an additional immunosuppressive agent. Second, 
it was not a randomized controlled trial, but it can be 
considered as “pseudorandomized” trial, because both 
drugs were only available during a certain time period 
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which determined the treatment with one of the study 
drugs. Third, some disparities in baseline characteristics 
and concomitant treatment were present which may have 
influenced the outcome parameters. Fourth, no data about 
the virus subtypes are available. Patients treated with 
tocilizumab may have had infections caused by the alpha 
and delta strain, while patients in the baricitinib were 
infected mainly with the delta strain, because those strains 
were circulating at the study period [35]. Fifth, no omicron 
patients were included in our study.

In summary, in-hospital mortality, progression to 
mechanical ventilation and length-of-stay were not 
different in hospitalized severely ill COVID-19 patients 
treated with tocilizumab or baricitinib additionally 
to dexamethasone in our retrospective observational 
study. Further except for a higher rate of liver enzyme 
elevation in the tocilizumab group, side effects did not 
differ between the two treatment groups. Multiple RCTs 
have proven the beneficial effect of those drugs [21, 22, 
24, 28, 29] and its use additionally to corticosteroids is 
recommended in several guidelines [1, 2]. To the best of 
our knowledge no RCT exists which compares both drugs 
head-to-head, so our study adds valuable evidence that 
both drugs may be equally effective as shown by only a 
handful of retrospective small trials [30–32]. Further large 
studies are needed to confirm these results.
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