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EDITORIALS

Baricitinib Therapy in Covid-19 Pneumonia
— An Unmet Need Fulfilled

Delia Goletti, M.D., Ph.D., and Fabrizio Cantini, M.D.

The clinical course of coronavirus disease 2019
(Covid-19) is characterized by an initial stage
with mild symptoms of the upper respiratory
tract. During this stage, the viral load of severe
acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) peaks, with progressive lowering after-
ward.! After 7 or 8 days, in 20% of patients the
disease progresses to bilateral pneumonia with
dyspnea, a reduction in oxygen saturation, and a
need for supplemental oxygen. This second stage
is characterized by a massive immune response
with subsequent worsening of lung damage,?
respiratory failure that may require invasive me-
chanical ventilation, and multiorgan dysfunc-
tion.'® To date, the antiviral remdesivir and the
antiinflammatory dexamethasone are considered
the best treatment options for Covid-19 pneu-
monia.*®

In the Adaptive Covid-19 Treatment Trial
(ACTT-1)* involving 1062 hospitalized patients
with Covid-19 who had a score of 4 (not receiv-
ing supplemental oxygen) to 7 (receiving invasive
mechanical ventilation or extracorporeal mem-
brane oxygenation) on an 8-point ordinal scale,
the time to recovery was significantly shorter with
remdesivir than with placebo (median, 10 days vs.
15 days; rate ratio for recovery, 1.29; 95% confi-
dence interval [CI], 1.12 to 1.49; P<0.001). The
efficacy of the drug was highest among patients
with a baseline ordinal score of 4 (not receiving
oxygen) or 5 (receiving low-flow oxygen).

In the Randomized Evaluation of Covid-19
Therapy (RECOVERY) trial,> 2104 hospitalized pa-
tients receiving dexamethasone at a dose of 6 mg
per day for up to 10 days were compared with

4321 controls receiving usual care. No stratifica-
tion according to ordinal score was used. The
incidence of death was lower in the dexametha-
sone group than in the usual-care group among
patients receiving invasive mechanical ventilation
(assumed ordinal score of 7) (29.3% vs. 41.4%;
rate ratio, 0.64; 95% CI, 0.51 to 0.81) and, to a
lesser extent, among those receiving oxygen only
(23.3% vs. 26.2%; rate ratio, 0.82; 95% CI, 0.72
to 0.94). However, no indication of the level of
oxygen support was provided; hence, it is un-
clear whether dexamethasone was effective in
patients receiving low-flow oxygen (ordinal score
of 5) or those receiving high-flow oxygen (ordi-
nal score of 6).°

On the basis of this evidence, remdesivir is
likely to be most effective in early Covid-19 (or-
dinal score of 4 or 5), whereas dexamethasone is
likely to be most effective later in the disease
course (ordinal score of 7).! Additional therapeu-
tic options for Covid-19 pneumonia in patients
with an ordinal score of 5 or 6 (gray zone, Fig. 1)
are needed to reduce the likelihood of further
progression to invasive procedures or death.

Kalil et al. report in the Journal the results of
ACCT-2,” a double-blind, randomized, placebo-
controlled trial evaluating baricitinib, an inhibi-
tor of Janus kinase 1 (JAK1) and JAK2, plus
remdesivir in hospitalized adults with Covid-19.
The primary outcome was the time to recovery.
The key secondary outcome was clinical status
at day 15.

At enrollment, 1033 patients were assigned to
receive remdesivir and either baricitinib (combi-
nation group, 515 patients) or placebo (control
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Figure 1. Evidence-based Efficacy of Covid-19 Therapies, According to Disease Severity.

The clinical course of coronavirus disease 2019 (Covid-19) is characterized at the outset by mild symptoms of the upper respiratory tract.
During this stage, the viral load of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) peaks, with progressive lowering after-
ward. After 7 or 8 days, in 20% of patients the disease progresses to bilateral pneumonia. This second stage is characterized by a mas-
sive immune response, with subsequent worsening of the lung damage, respiratory failure often requiring invasive mechanical ventilation,
and other organ dysfunction. To date, on the basis of controlled trials, the antiviral remdesivir, the antiinflammatory dexamethasone,
and the Janus kinase inhibitor baricitinib are considered to be the best treatment options for Covid-19. Baricitinib fulfills the unmet need
of providing efficacious therapies for the gray zone of treatments for pneumonia requiring oxygen support (ordinal scale of 5 or 6). The
yellow gradation is from the lower expected beneficial effect of the drug (light yellow) to the highest (orange). The blue gradation is from
the lower expected SARS-CoV-2 replication (light blue) to the highest (dark blue). The red gradation is from the lower SARS-CoV-2-mediated
immune response (pink) to the highest (red). In the Randomized Evaluation of Covid-19 Therapy trial,* mortality was lower with dexa-
methasone than with usual care among patients receiving invasive ventilation (assumed ordinal score of 7) and, to a lesser extent, among
those receiving oxygen only (assumed score of 5 or 6). However, no indication of the level of oxygen support was provided (ordinal score
of 5 or 6). We arbitrarily added it. ECMO denotes extracorporeal membrane oxygenation, and NIAID National Institute of Allergy and

Infectious Diseases.

group, 518 patients) and were stratified accord-
ing to ordinal score (4, 5, 6, or 7). Remdesivir
was administered intravenously at a loading
dose of 200 mg on day 1, followed by 100 mg
daily through day 10 or until hospital discharge
or death. Baricitinib was given orally or through
a nasogastric tube at a dose of 4 mg per day, or
2 mg per day if kidney function was reduced
(estimated glomerular filtration rate, <60 ml per
minute), for up to 14 days. Overall, the time to
recovery was significantly shorter in the combi-
nation group than in the control group (median,
7 days vs. 8 days; rate ratio for recovery, 1.16;
95% CI, 1.01 to 1.32; P=0.03). The combination
group also had 30% higher odds of improvement
in clinical status at day 15 than the control
group (odds ratio, 1.3; 95% CI, 1.0 to 1.6). The
incidence of serious adverse events was lower in
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the combination group than in the control group
(16.0% vs. 21.0%; difference, —5.0 percentage
points; 95% CI, —9.8 to —0.3).

The efficacy of combination treatment was
highest in patients with a baseline ordinal score
of 6 (receiving high-flow oxygen or noninvasive
ventilation). The time to recovery in such pa-
tients was 10 days in the combination group and
18 days in the control group (rate ratio for recov-
ery, 1.51; 95% CI, 1.10 to 2.08). In addition,
patients with this ordinal score who received
combination treatment had the highest odds of
improvement in clinical status (odds ratio vs.
remdesivir alone, 2.2; 95% CI, 1.4 to 3.6). Simi-
larly, patients with a baseline ordinal score of
5 had a median time to recovery of 5 days in the
combination group and 6 days in the control
group (rate ratio for recovery, 1.17; 95% CI, 0.98
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to 1.39) and increased odds of clinical improve-
ment (odds ratio, 1.2; 95% CI, 0.9 to 1.6). In the
same ordinal-score categories, the greatest re-
duction in mortality at day 14 (score of 5: hazard
ratio for death with combination treatment, 0.73
[95% CI, 0.16 to 3.26]; score of 6: hazard ratio,
0.21 [95% CI, 0.02 to 1.80]) and day 28 (score of
5: hazard ratio, 0.40 [95% CI, 0.14 to 1.14]; score
of 6: hazard ratio, 0.55 [95% CI, 0.22 to 1.38])
was observed.

By confirming the results of the previous
open-label studies showing the beneficial effects
of baricitinib for Covid-19 treatment,®’ ACTT-2
provides the highest grade of evidence on the
efficacy of the drug, which acts through the in-
hibition of JAK1 and JAK2 and consequently
blocks the immune cascade and reduces viral
replication.’® The reported highest efficacy of
baricitinib in patients with ordinal scores of
5 and 6 allows expansion of the therapeutic arma-
mentarium against Covid-19 pneumonia, mainly
in patients receiving oxygen support without
invasive mechanical ventilation (Fig. 1). Com-
parison between baricitinib and dexamethasone
for the treatment of patients with Covid-19 pneu-
monia requiring supplemental oxygen would be
an intriguing subject for future clinical research.

Disclosure forms provided by the authors are available with
the full text of this editorial at NEJM.org.
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Terlipressin and Intravenous Albumin in Advanced Cirrhosis
— Friend and Foe

Guadalupe Garcia-Tsao, M.D.

Decompensated cirrhosis is defined by the pres-
ence of ascites, variceal hemorrhage, hepatic
encephalopathy, or a combination of these disor-
ders. A stage of further decompensation occurs
with the development of complications of the
complications, namely, refractory ascites, recur-
rent variceal hemorrhage, hepatorenal syndrome
(HRS), or a combination thereof. HRS is a form
of acute kidney injury that is associated with
high mortality. Inflammatory states, most com-
monly bacterial infections or alcohol-induced
hepatitis, are common precipitants of further
decompensation and HRS.

In this issue of the Journal, the results of two
eagerly awaited multicenter, randomized, con-
trolled trials evaluating the management of de-
compensated cirrhosis in hospitalized patients
are reported. In both trials, the predominant
cause of cirrhosis was alcohol use, and a consid-
erable number of patients had alcohol-induced
hepatitis. In the Albumin to Prevent Infection in
Chronic Liver Failure (ATTIRE) trial,' the goal
was to prevent infections, kidney failure, and
death through daily intravenous albumin. In the
CONFIRM trial,? the goal was to confirm the
efficacy of terlipressin in reversing HRS and, by
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