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Abstract Objective: We aimed to analyze clinical outcomes from patients with severe
COVID-19 pneumonia that received either baricitinib plus dexamethasone or dexamethasone
monotherapy.
Methodology: We performed a retrospective comparative study. Data from hospitalized pa-
tients with severe COVID-19 pneumonia (saturation <93%, bilateral pulmonary infiltrates) that
were treated with baricitinib plus dexamethasone or dexamethasone were collected. Our pri-
mary objective was to compare overall mortality and secondly to compare progression to me-
chanical ventilation and over infection rates.
Results: A total of 793 patients were assessed for inclusion criteria, 596 were excluded and 197
were analyzed for primary outcome: 123 in the baricitinib plus dexamethasone group and 74 in
the dexamethasone monotherapy group. The mean age was 59.9 years (SD � 14.5) and 62.1%
(123/197) were male. 42.9% (85/197) of the cases required ICU admission and 25.8% (51/197)
underwent invasive mechanical ventilation (IMV). Overall thirty-day mortality was 27.9% (55/
197); Mortality was significantly lower in the baricitinib plus dexamethasone group compared
to the dexamethasone monotherapy group (20.3% vs 40.5%, P Z <.05). There was no differ-
ence in hospital acquired infections between both groups.
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E. Pérez-Alba, L. Nuzzolo-Shihadeh, G.M. Aguirre-Garcı́a et al.
Conclusion: Thirty-day mortality was significantly lower in patients with COVID-19 pneumonia
treated with baricitinib plus dexamethasone versus dexamethasone monotherapy. No differ-
ence was observed in progression to invasive mechanical ventilation and hospital acquired in-
fections.
Copyright ª 2021, Taiwan Society of Microbiology. Published by Elsevier Taiwan LLC. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
Introduction

The Coronavirus disease 2019 (COVID-19) pandemic is an
ongoing and relapsing epidemiologic phenomenon that has
resulted in over one million deaths worldwide.1

Efforts in finding an adequate universal therapy such as
hydroxychloroquine,2 lopinavir/ritonavir3 and convalescent
plasma4 have fallen short. The use of dexamethasone in
patients with COVID-19 pneumonia who require supple-
mentary oxygen is associated with lower 28-day mortality;
the highest efficacy of dexamethasone was noticeable in
patients requiring intubation and mechanical ventilation,
while in patients requiring low-to high-flow oxygen the ef-
fect was less pronounced in the RECOVERY Collaborative
Group.5 Remdesivir showed clinical improvement in the
ACT-1 trial6 and recently tocilizumab7 have shown to
improve outcomes in COVID-19 pneumonia patients.

Baricitinib is a Janus-associated tyrosine kinase (JAK) 1
and JAK 2 inhibitor. It modulates the immune response by
regulating overactive signaling through the Janus kinase/
signal transducers and activators of transcription (JAK-
STAT) pathway.8 Furthermore, baricitinib has the advan-
tage of providing in vitro antiviral activity at concentra-
tions achieved with approved dosing. Therefore, it could be
an attractive strategy to modulate the immunopathologic
mechanisms caused by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) infection.9 The effects of bar-
icitinib on the immune system in patients with COVID-19
have been explored showing promising data.10

Two small studies have explored the use of baricitinib
for COVID-19 pneumonia, both combining it with lopinavir/
ritonavir or hydroxychloroquine with no sufficient power to
demonstrate difference in outcome.11,12 The largest trial to
date was the ACTT-2 study where the combination of
remdesivir and baricitinib met the primary endpoint of
reduction in time to recovery as compared with remdesivir
monotherapy.13 In this work, we aimed to study patient’s
outcomes using dexamethasone and baricitinib compared
to dexamethasone monotherapy for the treatment of
moderate and severe COVID-19 pneumonia.
Methods

Setting

The university hospital “Dr José Eleuterio Gonzalez” in
Monterrey, Mexico is a multi-building complex that includes
two separate hospitals. The main building is a 600-bed
hospital designated for the treatment of non-COVID-19
788
cases. The second building is a 76-bed hospital designated
for the diagnosis and treatment of suspected or confirmed
COVID-19 cases. All patients with respiratory symptoms
compatible with COVID-19 are directed to the latter by a
pre-arrival or pre-hospital triage located in the former unit.

Selection criteria

We collected data from patients with confirmed COVID-19
hospitalized in our unit from March 2020 through November
2020. We included patients aged >18 years, with a positive
RT-PCR for SARS-CoV-2, supplemental oxygen requirement,
and abnormal chest imaging that received either baricitinib
plus dexamethasone or dexamethasone monotherapy. Se-
vere COVID-19 pneumonia was defined as dyspnea, with at
least one of the following: a respiratory rate of 30 or more
breaths per minute, a blood oxygen saturation of 93% or
less, a ratio of the partial pressure of arterial oxygen to the
fraction of inspired oxygen (PaO2/FiO2) of less than 300 mm
Hg, or pulmonary infiltrates in more than 50% of the lung
fields.14

We excluded patients with a hospital stay less than 24 h,
patients without oxygen requirement or patients that
received any other therapies such as convalescent plasma,
tocilizumab, remdesivir or methylprednisolone.

Medication and dosing regimens

All patients received enoxaparin 1 mg/kg once a day if D-
dimer was <1000 ng/mL and every 12 h if it was higher
unless otherwise contraindicated. Dexamethasone was
administered at a dose of 6 mg IV every 24 h for ten days.
Baricitinib was started at a dose of 4 mg/day if glomerular
filtration rate (GFR) was >60 mL/min/1.73 m2, 2 mg/day if
between 30 and 59 mL/min/1.73 m2, and it was withheld if
GFR <30 mL/min/1.73 m2. Baricitinib was stopped after 14
days of treatment or at discharge, whichever was first.
Standard of care in our center included enoxaparin, dexa-
methasone as described above and baricitinib could be
added at the discretion of the patient’s clinician. The
analysis of the data was performed in a blinded matter.

Statistical analysis

Demographic and clinical characteristics were analyzed
using measures of central tendency. Variables were cate-
gorized according to their normal and non-normal distri-
bution. Student’s t test was used for continuous variables
with normal distribution and ManneWhitney U test for
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continuous variables with non-normal distribution. For
categorical variables chi-square or Fisher’s exact test were
used if less or more than 20% of cells have five or less ex-
pected values, respectively. A KaplaneMeier curve was
constructed and time to death at 30 days was calculated
with the log-rank test (ManteleCox test). A P value <.05
was considered statistically significant. Proportional haz-
ards regression (Cox regression) analysis was used to eval-
uate 30-day mortality with variables with statistical
significance on univariate analysis. IBM SPSS Statistics 22.0
was used (IBM Corp., Armonk, NY, USA).
Results

A total of 793 patients were assessed for eligibility; 596
were excluded: 297 did not require supplementary oxygen,
27 had a negative RT-PCR for SARS-CoV-2, 82 received at
least one dose of methylprednisolone, 166 received other
therapies, 17 had a hospital stay less than 24 h, seven were
still hospitalized for less than 30 days at the time of the
analysis, one was discharged against medical advice. There
were 197 patients included for the primary analysis: 123 in
the baricitinib plus dexamethasone group and 74 in the
dexamethasone monotherapy group (Fig. 1).

The mean age was 59.9 years (SD � 14.5) and 123 (62.1%)
patients were male. The most common comorbidities were
Figure 1. Flow chart

789
type 2 diabetes in 81/197 (41.2%) patients, hypertension in
69/197 (35.2%) and obesity/overweight in 27/197 (13.8%).
Underlying chronic kidney disease was more common in the
dexamethasone monotherapy group compared to the bar-
icitinib plus dexamethasone group (3/123 patients (20.3% vs
2.5%, P < .05)). The median of days from symptom onset
until hospital admission was 7 (IQR 4e10).

Upon admission, 67.7% patients required low flow sup-
plementary oxygen (mask or low flow nasal cannula), 13.1%
HFNC and 13.1% IMV (P > .05 between groups). Median
National Early Warning Score (NEWS) amongst admitted
patients was 6 (IQR 4e8), which was lower in the dexa-
methasone monotherapy group, although not statistically
significant (P Z .27) (see Table 1). Fibrinogen, Ferritin and
lactate dehydrogenase were significantly higher in the
dexamethasone plus baricitinib group (see Table 2).

Progression in oxygen requirements from low-flow oxy-
gen supplementation to High-flow nasal cannula (HFNC) was
observed in 26 of 89 (29.2%) patients in the baricitinib plus
dexamethasone group and in 5 out of 56 in the dexameth-
asone group (8.9%) (P < .01) although progression to IMV
was not significantly different between both groups (15 of
107 (14.0%) in the baricitinib plus dexamethasone group vs
10 of 64 (15.6%) in the dexamethasone (P Z .94)).

Similar proportions of patients in both groups developed
acute kidney injury (AKI) (17/123 [13.7%] in the baricitinib
plus dexamethasone group vs 13/74 [17.6%] in the
of patient selection.



Table 1 Characteristics of the patients at baseline, according to treatment assignment and level of respiratory support.

Variable Total
n Z 197

Baricitinib þ Dexamethasone
n Z 123

Dexamethasone
n Z 74

P value

Male, n (%) 123 (62.1) 74 (59.7) 49 (66.2) .22
Age yr, mean (SD) 59.9 (14.5) 60.7 (13.1) 58.5 (16.5) .30
Comorbidities
Type 2 diabetes, n (%) 81 (41.3) 47 (38.5) 34 (45.9) .19
Hypertension, n (%) 69 (35.2) 35 (28.7) 34 (45.9) .01
Chronic kidney disease, n (%) 18 (9.2) 3 (2.5) 15 (20.3) <.01
Obesity/overweight, n (%) 27 (13.8) 14 (11.5) 13 (17.6) .16

No. days of symptoms before admission,
median (IQR)

7.0 (4.0e10.0) 7.0 (5.0e10.0) 7.0 (3.0e8.5) .03

No. days with baricitinib, median (IQR) 8.0 (4.0e10.0) 8.0 (4.0e10.0) e e

No. days with dexamethasone, median (IQR) 8.0 (5.0e10.0) 8.0 (6.0e10.0) 6.0 (4.0e9.5) <.01
Oxygen therapy upon admission
Low-flow supplementary oxygen, n (%) 134 (67.7) 87 (70.2) 47 (63.5) .20
High flow, n (%) 26 (13.1) 18 (14.5) 8 (10.8) .30
Mechanical ventilation, n (%) 26 (13.1) 16 (12.9) 10 (13.5) .53

NEWS Score, median (IQR) 6.0 (4.0e8.0) 6.0 (5.0e7.7) 3.5 (2.7e7.2) .27

ALT: alanine aminotransferase, AST: aspartate aminotransferase, CPK: creatinine phosphokinase, IQR: interquartile range, LDH: lactate
dehydrogenase, NEWS: National Early Warning Score, SD: standard deviation.
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dexamethasone monotherapy group, P Z .29). Nonethe-
less, more patients from the latter group required kidney
replacement therapy (KRT) during hospitalization (9/123
[7.3%] in the baricitinib plus dexamethasone group vs 11/74
[14.9%] in the dexamethasone group, P Z .07). Thirty-day
all-cause mortality was 27.9% (55/197) globally; 25 of 123
[20.3%] of patients died in the baricitinib plus dexametha-
sone group vs 30/74 [40.5%] in the dexamethasone mono-
therapy group (P < .01). Unadjusted hazard ratio for 30-day
mortality was .50 (CI95% .32e.78, P < .01) with a number
needed to treat of 4.94 (Fig. 2). Causes associated with
mortality were sepsis and septic shock in 11/25 (44%) in the
baricitinib plus dexamethasone group vs 15/30 (50%) in the
dexamethasone group (P Z .003), neurologic complications
in 3 (12%) in the baricitinib plus dexamethasone group vs 4
(13.3%) in the dexamethasone group (P Z .48), renal
insufficiency in 1 (4%) in the baricitinib plus dexamethasone
group vs 7 (23%) in the dexamethasone group (P Z .004)
and other causes in 10 (40%) vs 4 (13.3%) (P Z .57)
respectively.

The median length of stay was higher in the baricitinib
plus dexamethasone group (8.0, IQR 5.0e13.0 days) vs the
dexamethasonemonotherapy group (6.0, IQR 3.0e12.2 days)
(P Z .01). Breakthrough infections were most frequently
found in the dexamethasone monotherapy group (20/74
patients, 27.0%) compared to the baricitinib plus dexa-
methasone group (19/123, 15.3%) with statistical signifi-
cance (PZ .03). Bacterial pneumonia was more frequent in
the dexamethasone group and catheter related infections
were more frequent in the baricitinibedexamethasone
group, although individually the difference was not statisti-
cally significant. Conversely, thrombotic events were more
common in the latter group although the difference was not
significant (4/123 [3.2%] in the baricitinib plus dexametha-
sone group vs 1/74 [1.4%] in the dexamethasone mono-
therapy group, P Z .39). These included stroke, pulmonary
venous embolism and acute non ST elevated myocardial
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infraction (see Table 3). After multivariate analysis the dif-
ference in 30-day mortality remained significantly different
(P Z .001); end-stage renal disease (aHR 51.9, CI95%
5.4e496.4, P Z .001) and Invasive mechanical ventilation
(aHR 28.4 CI95% 4.0e193.1, P Z .001) remained significant
predictors of 30-day mortality.
Discussion

The current study showed that patients receiving bar-
icitinib plus dexamethasone for moderate and severe
COVID-19 pneumonia were associated with lower mortality
compared to those receiving dexamethasone monotherapy.

Our analysis included over 100 patients treated with
baricitinib plus dexamethasone as a combination therapy
modality and did not include any other treatments as
opposed to other studies where baricitinib was associated
to medications such as hydroxychloroquine and lopinavir/
ritonavir, these studies addressed safety although the open
single arm designed did not permit an efficacy analysis.11,12

Mortality by COVID-19 pneumonia treated with dexa-
methasone has been reported to range between 29.3%, 32.1
and 56.3% in the 3 largest trials analyzing this endpoint
(Recovery trial 2020,5 WHO Rapid Evidence Appraisal for
COVID-19 Therapies (REACT), WHO Working Group 2020,15

Tomazini et al.,16 respectively). Our mortality was 40.5%
in the dexamethasone group well in the range of the pre-
viously mentioned studies.

It is likely that indication bias favored the dexametha-
sone only arm, as evidenced by the lower NEWS score and
ferritin concentrations (although the difference was not
statistically significant) in that group; sicker patients would
be given both drugs (or have a second drug added to the
first) therefore, these findings are counter to what might be
expected if the two strategies did not differ.



Table 2 Characteristics of the patients laboratory parameter at baseline, according to treatment assignment.

Baseline laboratory test Total
n Z 197

Baricitinib þ Dexamethasone
n Z 123

Dexamethasone
n Z 74

P value

Hemoglobin (g/dL),
median (IQR)

13.3 (11.6e14.8) 13.8 (12.6e15.1) 11.9 (9.1e14.1) <.01

Leukocytes (�109/L),
median (IQR)

9.7 (7.4e13.3) 9.670 (7.810e12.800) 9.980 (6.430e13.700) .79

Lymphocytes (�109/L),
median (IQR)

.880 (.523e1.150) .840 (.510e1.150) .930 (555e1.155) .55

Platelets (�109/L),
median (IQR)

233.5 (186.0e293.7) 241,000 (187,100e295,000) 225,000 (171,500e291,500) .28

Creatinine (mg/dL),
median (IQR)

.9 (.7e1.4) .9 (.7e1.2) 1.1 (.7e3.1) <.01

Blood urea nitrogen
(mg/dL), median (IQR)

19.0 (12.0e33.0) 18.0 (12.0e29.0) 23.0 (13.0e45.5) .11

AST (IU/L), median (IQR) 46.0 (30.5e69.5) 49.0 (33.2e68.0) 45.0 (27.5e75.0) .33
ALT (IU/L), median (IQR) 37.0 (23.5e61.5) 39.5 (26.0e60.7) 34.0 (19.5e64.0) .11
Alkaline phosphatase (IU/L),

median (IQR)
76.0 (61.0e101.0) 76.0 (61.0e97.0) 75.0 (60.0e110.0) .56

Total CPK (IU/L), median (IQR) 105.0 (60.0e200.0) 104.5 (53.2e193.0) 106.0 (60.7e260.0) .49
LDH (IU/L), median (IQR) 329.0 (257.0e469.5) 360.0 (274.0e500.0) 283.5 (232.5e440.7) .01
C reactive protein (mg/dL),

mean (SD)
16.7 (9.6) 16.6 (9.5) 17.0 (9.9) .82

Ferritin (mg/L), median (IQR) 1112.0 (547.1e2326.1) 1282.2 (685.1e2527.2) 866.6 (323.5e1615.2) .05
Troponin (ng/mL), median (IQR) 14.6 (4.5e46.1) 8.1 (4.2e29.5) 24.9 (7.0e147.7) .19
Fibrinogen (mg/dL), mean (SD) 876.8 (257.2) 923.9 (256.2) 790.2 (238.5) <.01
D dimer (ng/mL), median (IQR) 535.0 (275.2e1832.0) 274.0 (226.7e430.5) 297.0 (191.5e1411.5) .03

ALT: alanine aminotransferase, AST: aspartate aminotransferase, CPK: creatinine phosphokinase, IQR: interquartile range, LDH: lactate
dehydrogenase, SD: standard deviation.

Figure 2. KaplaneMeier survival curve for 30-day mortality
between the two treatment groups.
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The baricitinib/dexamethasone arm had an average of
two additional hospital days and was associated with
greater need for critical care (the latter was not statisti-
cally significant). Our findings show that the addition of
baricitinib to a dexamethasone standard treatment was
associated with significantly less 30-day all-cause mortality
when compared to dexamethasone alone, these differences
could be influenced by the fact that more patients with
ESRD on RRT were in the dexamethasone monotherapy
group. Renal insufficiency and sepsis were associated more
frequently at the time of death in the dexamethasone
group.

The lack of difference in progression to mechanical
ventilation between groups coupled with a lower overall
mortality in the baricitinib plus dexamethasone group
supports clinical benefit of this combination in our study
population and promotes further clinical trials assessing
this therapy including those that are currently recruiting
patients (NCT04421027).

Adding baricitinib to dexamethasone does not appear to
significantly increase infection risk, our findings showed
that overall breakthrough infections were in fact les
frequent compared to patients treated with dexametha-
sone. This is similar to the safety profile already known
from long-term treatment in rheumatoid arthritis where
the incidence rate of serious infection was 2.8/100 patient-
years and stable over time.17

Limitations to our data include the absence of random-
ization, the retrospective nature of the study, and the fact
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that baricitinib was not used in patients with less than
30 mL/min GFR. We did not perform follow-up after hos-
pital discharge for late mortality assessment, and although
the primary objective was 30-day mortality information
regarding infection rates and survival after hospital
discharge would have added valuable information.

Similar to the study of Rodriguez-Garcı́a et al. these
findings could suggest a beneficial effect of combining
corticosteroids and a short course of baricitinib in the



Table 3 Outcomes of the Patients according to the treatment assignment.

Variable Total
n Z 197

Baricitinib þ Dexamethasone
n Z 123

Dexamethasone
n Z 74

P value

Length of stay, median of days (IQR) 7.0 (4.0e13.0) 8.0 (5.0e13.0) 6.0 (3.0e12.25) .01
Intensive care unit admission, n (%) 85 (42.9) 59 (47.6) 26 (35.1) .05
Progression to high flow, n (%) 31 (15.7) 26 (21.1) 5 (6.7) <.01
Progression to invasive mechanical ventilation, n (%) 25 (12.6) 15 (12.1) 10 (13.5) .94
Thrombotic events, n (%) 5 (2.5) 4 (3.2) 1 (1.4) .39
Pulmonary embolism, n (%) 4 (2.0) 3 (2.4) 1 (1.4) .64
Deep venous thrombosis, n (%) 1 (.8) 0 1 (.5) .64

No. patients with breakthrough infections, n (%) 39 (19.7) 19 (15.3) 20 (27.0) .03
Bacterial pneumonia, n (%) 31 (15.7) 17 (13.7) 14 (18.9) .21
Urinary tract infection, n (%) 11 (5.6) 6 (4.8) 5 (6.8) .39
Catheter-related bloodstream infection, n (%) 14 (7.1) 12 (9.7) 2 (2.7) .05
Others, n (%) 7 (3.5) 0 7 (9.5) <.01

No. days since baricitinib initiation until
breakthrough infection, median (IQR)

10.0 (4.0e10.0) 10.0 (4.0e10.0) e e

No. days since dexamethasone initiation
until breakthrough infection, median (IQR)

10.0 (6.0e10.0) 10.0 (7.0e10.0) 7.0 (4.0e13.0) .51

Acute kidney injury, n (%) 30 (15.2) 17 (13.7) 13 (17.6) .29
Kidney replacement therapy, n (%) 20 (10.1) 9 (7.3) 11 (14.9) .07
30-day mortality, n (%) 55 (27.9) 25 (20.3) 30 (40.5) <.01
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treatment of SARS-CoV-2 pneumonia. This may correspond
to the immunomodulation of the hosts’ inflammatory re-
action and the inhibition of the viral entry into the lung
cells.18e22 However, the impact of baricitinib in combina-
tion with dexamethasone on the development of protective
humoral and cell-mediated anti-viral immunity and regu-
lating inflammation response in COVID-19 patients must be
evaluated in randomized clinical trials.

We conclude that in our study thirty-day mortality was
significantly lower in patients with COVID-19 pneumonia
treated with baricitinib plus dexamethasone versus dexa-
methasone monotherapy without a difference in progres-
sion to invasive mechanical ventilation and hospital
acquired infections.
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