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Abstract

Background: Older adults are at the highest risk of severe disease and death

due to COVID-19. Randomized data have shown that baricitinib improves out-

comes in these patients, but focused stratified analyses of geriatric cohorts are

lacking. Our objective was to analyze the efficacy of baricitinib in older adults

with COVID-19 moderate-to-severe pneumonia.

Methods: This is a propensity score [PS]-matched retrospective cohort study.

Patients from the COVID-AGE and Alba-Score cohorts, hospitalized for

moderate-to-severe COVID-19 pneumonia, were categorized in two age

brackets of age <70 years old (86 with baricitinib and 86 PS-matched controls)

or ≥70 years old (78 on baricitinib and 78 PS-matched controls). Thirty-day

mortality rates were analyzed with Kaplan–Meier and Cox proportional hazard

models.
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Results: Mean age was 79.1 for those ≥70 years and 58.9 for those <70.

Exactly 29.6% were female. Treatment with baricitinib resulted in a significant

reduction in death from any cause by 48% in patients aged 70 or older, an

18.5% reduction in 30-day absolute mortality risk (n/N: 16/78 [20.5%] bari-

citinib, 30/78 [38.5%] in PS-matched controls, p < 0.001) and a lower 30-day

adjusted fatality rate (HR 0.21; 95% CI 0.09–0.47; p < 0.001). Beneficial effects

on mortality were also observed in the age group <70 (8.1% reduction in

30-day absolute mortality risk; HR 0.14; 95% CI 0.03–0.64; p = 0.011).

Conclusions: Baricitinib is associated with an absolute mortality risk reduc-

tion of 18.5% in adults older than 70 years hospitalized with COVID-19

pneumonia.
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INTRODUCTION

Advanced age is the most important risk factor for
adverse outcomes and mortality in COVID-19 patients.1,2

More than 50% of COVID-19 deaths occur in adults aged
70 years and older, despite the fact that the majority of
SARS-CoV-2 infections are found in younger adults.3

Case fatality rates are up to 22.7% among those aged 70–
79 years old and between 22% and 38.1% in persons older
than 80 years.1,2,4–8

Thus far, remdesivir, dexamethasone, or remdesivir
plus baricitinib are the only Food and Drug Adminis-
tration (FDA) approved drug for COVID-19 for adults.9

Baricitinib received the Emergency Use Authorization
from the FDA on November 19, 2020 in association
with remdesivir in patients requiring supplemental
oxygen, after revision of the Adaptive COVID-19 Treat-
ment Trial 2 (ACTT-2).10 More recently, the COV-
BARRIER trial showed that baricitinib alone resulted
in a significant reduction in death from any cause by
38% by day 28, the greatest risk reduction for any treat-
ment observed thus far, although it did not meet statis-
tical significance on the primary endpoint, progression
to the first occurrence of noninvasive (NIMV) or inva-
sive mechanical ventilation (IMV) or death.11 How-
ever, little information is available for its use in older
populations.

Baricitinib is a small molecule reversible Janus kinase
(JAK) 1 and 2 inhibitor with suggested dual anti-cytokine
and anti-viral activity against SARS-CoV-2 infection. It
curtails excessive inflammatory signaling and blunts
interferon-mediated induction of interferon response
genes that include at least in some tissues the viral recep-
tor angiotensin-converting enzyme 2 (ACE2).12 In

addition, baricitinib inhibits numb associated kinases
that are directly involved in viral endocytosis.13

In our hospital, baricitinib has been largely used
in patients with COVID-19 pneumonia, independent of
age. Here, we present the results of the first 164 con-
secutive patients treated with baricitinib (78 with an age

Key Points

• Treatment with baricitinib results in a signifi-
cant reduction (p < 0.001) in 30-day mortality
from any cause in patients younger than
70 years by 54%, and by 48% in patients aged
70 or older.

• Treatment with baricitinib is associated with
an 8.1% reduction in 30-day absolute mortality
risk in patients younger than 70, and with an
18.5% reduction in 30-day absolute mortality
risk in those aged 70 or older.

• Baricitinib is an effective treatment for older
adults with moderate-to-severe COVID-19
pneumonia. Trials in this group are lacking.

Why Does this Paper Matter

Baricitinib is associated with a 30-day mortality
reduction in adults older than 70 years hospital-
ized with COVID-19 pneumonia. Absolute risk
reduction is higher in this population than in
propensity score-matched young adults. Bari-
citinib could be an effective treatment for older
adults.

BARICITINIB AND MORTALITY IN COVID-19 2753



≥70 years and 86 with an age <70 years), and 164
matched controls who did not receive baricitinib.

METHODS

Patients from the COVID-AGE study (NCT04362943)
and the Alba-Score project are included in the present
manuscript. Both studies were conducted at the Com-
plejo Hospitalario Universitario of Albacete between
March 9, 2020, and July 7, 2020 in COVID-19 Units. Both
cohorts together included the first 1470 consecutive
patients with laboratory confirmed infection, as diag-
nosed by a positive SARS-CoV-2 reverse transcription
polymerase chain reaction (RT-PCR) test by nasopharyn-
geal swab admitted to the hospital with moderate-to-
severe or severe disease, but not requiring IMV/NIMV on
admission. Both studies were approved by the local
Ethics Review Committee (records 2020/04/039 and
2020/06/062).

Propensity score (PS)-matching was used to create the
control group using patients who were not treated with
baricitinib in the same period of time. Cases younger and
older of 70 years were matched to 1:1 to a control patient,
adjusted for age, sex, Charlson comorbidity index, and
baseline Sat/FiO2 ratio (oxygen saturation/inspired oxy-
gen fraction), using the statistical package «MatchIt»
(v4.0.2). No statistical differences were found for any vari-
ables included in the PS. Mortality reduction was ana-
lyzed with Kaplan–Meier and Cox proportional hazard
models adjusted by age, sex, Charlson index of comorbid-
ity, lymphocyte count, lactate dehydrogenase (LDH), ala-
nine amino transferase (ALT), creatinine, SatFiO2, need
of NIMV/IMV during hospitalization, month of admis-
sion, and treatment with anakinra, tocilizumab, or corti-
costeroids. These three last medicines were the most
common immunomodulators used in our hospital along
with baricitinib. All analyses were performed using the
statistical package “R”.

RESULTS

Table 1 presents the baseline characteristics of the par-
ticipants. One hundred and sixty-four participants
(86 < 70 years old, 78 ≥ 70 years old) were treated with
baricitinib, mean total dose of 17.6 mg (SD 10.2), for a
mean number of 5.9 days of treatment, and were
propensity-score matched with 164 participants without
baricitinib. More patients in the baricitinib groups were
also treated with tocilizumab, anakinra, and corticoste-
roids compared with those in the control groups. In addi-
tion, patients in the baricitinib groups more frequently

required NIMV/IMV or intensive care unit (ICU) admis-
sions, reflecting a higher disease severity. Despite this
increased severity, both baricitinib groups presented
lower mortality rates when compared with PS-matched
controls.

Treatment with baricitinib resulted in a significant
reduction (p < 0.001) in death from any cause in patients
younger than 70 years by 54% (n/N: 6/86 [7.0%] bari-
citinib, 13/86 [15.1%] controls), and by 48% in patients
aged 70 or older (n/N: 16/78 [20.5%] baricitinib, 30/78
[38.5%] controls). Treatment with baricitinib was associ-
ated with an 8.1% reduction in 30-day absolute mortality
risk in patients younger than 70, and with an 18.5%
reduction in 30-day absolute mortality risk in those aged
70 or older. Mean survival time until outcome for the
four groups was 29.3 days (95% confidence interval
[CI] 28.5–30.0) for <70 years old with baricitinib,
24.9 days (95% CI 22.4–27.4) for <70 years old without
baricitinib, 26.5 days (95% CI 24.7–28.3) for ≥70 years old
with baricitinib, 17.5 days (95% CI 14.3–20.7) for
≥70 years old without baricitinib (Log Rank 63.364;
p < 0.001) (Figure 1).

Patients aged 70 or over on baricitinib presented a
lower 30-day fatality rate than those without baricitinib
(hazard ratio [HR] 0.21; 95% CI 0.09–0.47; p < 0.001),
and similar results were found in those younger than
70 (HR 0.14; 95% CI 0.03–0.64; p = 0.011), adjusted by
age, sex, comorbidity, lymphocyte count, LDH, ALT, cre-
atinine, SatFiO2, need of NIMV/IMV, month of admis-
sion, and treatment with anakinra, tocilizumab, or
corticosteroids. Other variables with significance in the
models were LDH, ALT, creatinine, SatFiO2, and treat-
ment with anakinra, only for the older sample. We did
not observe serious adverse events that were directly
attributed to baricitinib in our sample.

DISCUSSION

The main result of our study is that baricitinib is associ-
ated with a reduced mortality rate both in young and old
patients hospitalized by COVID-19 pneumonia. The
effect is lower in relative risk reduction (48% and 54%
respectively) but more than double in absolute risk
reduction (18.5% and 8.1% respectively) in the older
adults' cohort, thus saving more lives in those older than
70 years. These results are in agreement with non-
published data from the COV-BARRIER study, which
show a significant reduction in 28-day mortality from
any cause by 38%. However, results comparing young
and old adults were not available. Because baricitinib is
already recommended in clinical practice guidelines for
the treatment of moderate–severe COVID-19 for adults of
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all ages including older adults, our results do not change
current practice standards. However, our findings rein-
force these current practice standards, mainly in older
adult populations.

In our study, 97 (29.6%) participants received either
tocilizumab or anakinra in the baricitinib groups, and
more than 80% were also treated with corticosteroids.
These figures are higher than in the control groups, likely
reflecting greater disease severity and the increased use
of all types of available drugs in the baricitinib groups.
This finding aligns with the increased use of NIMV/IMV
and critical care unit admissions in baricitinib groups. In
the COV-BARRIER, standard of care included 79% of
participants receiving corticosteroids and 19% receiving
remdesivir, with some receiving both, and mortality
reduction was more pronounced in patients receiving
NIMV at baseline.11 It may be plausible that in patients

with more severe disease, with advanced age, or both,
baricitinib may exhibit a better benefit profile.

Besides the two randomized clinical trials, baricitinib
use in COVID-19 has been evaluated in several observa-
tional studies and has shown clinical benefits for differ-
ent endpoints, including mortality reduction, shorter
hospital stay, decreased incidence of ICU admission,
reduced need for mechanical ventilation, and less need of
supplementary oxygen at hospital discharge.10,12,14–18 In
addition, some of these studies showed a reduction in
interleukin (IL) 6, IL-1β, tumor necrosis factor alpha
(TNF-α), and D-dimer levels, and a reduction in viral
load as possible mechanism implicated in the benefits of
baricitinib. However, in none of the above studies age dif-
ferences were analyzed.

Underlying mechanisms for adverse outcomes in
older adults with COVID-19 may include endothelial

TABLE 1 Baseline characteristics of the sample

Total sample (n = 328)

Age < 70 Age ≥ 70

Bari yes (n = 86) Bari no (n = 86) Bari yes (n = 78) Bari no (n = 78)

Age 68.5 (12.4) 58.6 (7.5) 59.2 (7.7) 79.2 (6.3) 79.1 (7.2)

Female sex 97 (29.6) 23 (26.7) 20 (23.3) 26 (33.3) 28 (35.9)

Institutionalization 31 (9.2) 0 (0.0) 4 (4.7) 10 (13.0) 16 (20.5)

Charlson Index 1.6 (2.0) 1.0 (1.7) 1.2 (1.7) 2.2 (2.2) 2.2 (2.2)

Hypertension 213 (64.9) 39 (45.3) 47 (54.7) 62 (79.5) 65 (83.3)

Diabetes 107 (32.6) 22 (25.6) 23 (26.7) 32 (41.0) 30 (38.5)

Obesity 75 (22.9) 20 (23.3) 22 (25.9) 13 (17.3) 20 (26.3)

SatFiO2 289 (129) 296 (137) 303 (133) 279 (118) 276 (127)

Lymphocyte count (/mcL) 901 (564) 903 (468) 903 (429) 926 (841) 871 (443)

Creatinine (mg/dl) 1.1 (0.6) 1.0 (0.6) 1.0 (0.5) 1.2 (0.5) 1.2 (0.7)

LDH (U/L) 396 (173) 442 (180) 362 (150) 387 (147) 391 (204)

ALT (U/L) 43 (45) 55 (53) 42 (38) 39 (53) 33 (29)

N days on baricitinib 5.9 (2.5) 6.1 (2.3) - 5.7 (2.6) -

Baricitinib total dose (mg) 17.6 (10.2) 20.6 (10.8) - 14.3 (8.3) -

Lopinavir/Ritonavir 267 (81.4) 70 (81.4) 72 (83.7) 67 (85.9) 58 (74.4)

Hydroxychloroquine 308 (93.9) 83 (96.5) 84 (97.7) 76 (97.4) 65 (83.3)

Tocilizumab 31 (9.5) 18 (20.9) 8 (9.3) 4 (5.1) 1 (1.3)

Anakinra 78 (23.8) 34 (39.5) 5 (5.8) 34 (43.6) 5 (6.4)

Corticosteroids 275 (83.8) 83 (96.5) 62 (72.1) 74 (94.9) 56 (71.8)

LWMH 322 (95.8) 85 (98.8) 83 (96.5) 77 (98.7) 69 (88.5)

NIMV/IMV 74 (22.6) 42 (48.8) 21 (24.4) 9 (11.5) 2 (2.6)

Critical care 70 (21.3) 41 (47.7) 21 (24.4) 6 (7.7) 2 (2.6)

Days of follow-up 14.1 (8.8) 18.4 (9.0) 11.0 (8.4) 17.7 (7.6) 9.3 (6.2)

Mortality 67 (19.9) 6 (7.0) 13 (15.1) 16 (20.5) 30 (38.5)

Note: All data are means (SD) or number of participants (%).
Abbreviations: LWMH, low-weight molecular heparin; NIMV/IMV, noninvasive mechanical ventilation or invasive mechanical ventilation; SatFiO2, Oxygen

saturation/inspired oxygen fraction.
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dysfunction, chronic low-grade inflammatory phenotype
a pro-coagulant state leading to thrombosis, dysregulated
ACE2 activity enhancing viral entry to the cell and
immunosenescence.19–24 In this sense, drugs modulating
these age-associated conditions, such as baricitinib, may
be more suitable for older adults than for younger ones.
In addition, baricitinib has been experimentally shown to
reduce viral entry, helping the most compromised
patients to reduce the viral load although this was not
studied here.12

The characteristics of baricitinib are appropriate
for older patients. It is a once-a-day oral medicine with
a short half-life and benign safety profile, which is easy
to titrate (only glomerular filtration rate <30 ml/min
is a limitation but then the 2 mg dose can be used) and
can be administered across layers of care. It has a low
risk of drug–drug interactions and can be co-
administered with most established COVID-19 treat-
ments, such as glucocorticoids or LMWH with few to
no drug–drug interactions. It is excreted largely un-
changed and when used for a short duration, it is
cheap compared, for example, with remdesivir. Its oral
use and cost make it an informed choice in low-and-
medium income countries.

Our study has several limitations. The first one
could be a residual confounding or inadequate control
of other explanatory factors for the difference in mor-
tality, including obesity, immunocompromising condi-
tions, or smoking, although we included all relevant
clinical conditions that could be retrieved from medi-
cal charts under a retrospective methodology. We used
the Charlson index for comorbidity control instead of
individual clinical conditions in order to show a
unique measure of comorbidity as a confounding risk
factor for mortality. However, results using individual
diseases or conditions were not significantly different.
However, the main limitation is that our study is not a
randomized clinical trial. We clearly describe that our
data are retrospective, but the use of a PS-matching
methodology, adjusting for relevant clinical variables,
strengthens these results. Our data reinforce the
evidence presented in the ACTT-2 and the COV-
BARRIER trials, alongside other clinical stud-
ies.10,12,14–18

In conclusion, baricitinib is associated with a signifi-
cantly reduced mortality rate in adults aged 70 years or
older hospitalized by COVID-19 pneumonia. Baricitinib
could be a good treatment in older adult populations with

FIGURE 1 Thirty-day mortality and baricitinib treatment in patients hospitalized with COVID-19 pneumonia in those aged <70 years

or ≥70 years old (Kaplan–Meier analysis)
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severe COVID-19, and could also be of interest in
long-term care facilities or in the community.
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