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Abstract

Since the outbreak of the pandemic coronavirus disease 2019 (COV-
ID-19), there has been an increasing need for treatment to decrease
morbidity and mortality of patients presenting with severe disease
symptoms. There has been increasing evidence to suggest that the
pathophysiological basis is a severe inflammatory response that re-
sembles the cytokine release syndrome. Current strategies to counter-
act this involve modifiers of the immune response such as interleukin
(IL)-6 receptor blockers and Janus kinase (JAK) inhibitors. An exam-
ple of a JAK inhibitor is baricitinib. In this case, we present a 17-year-
old female admitted with severe COVID-19 symptoms, who was
placed on high-flow nasal cannula and started on azithromycin and
hydroxychloroquine, which were standard of care at the time. Due
to the worsening of symptoms, she was given baricitinib for compas-
sionate use. There was a rapid improvement in clinical and imaging
findings, and the patient was discharged from the hospital within 8
days of admission. This study is fascinating because there are very
limited studies published on the benefits of baricitinib in managing
patients with severe symptoms of COVID-19 especially in the pedi-
atric population, and the rapidity in recovery time was remarkable.
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Introduction

Ever since the first case of the novel coronavirus disease 2019
(COVID-19) was identified, over 63 million new cases have
been reported, with close to 1.5 million deaths worldwide. The
active viral phase consists of influenza-like symptoms after in-
cubation, which might progress to severe symptoms, including
hypoxemic respiratory failure [1, 2]. Several mechanisms have
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been explained in various ways through which the COVID-19
can cause symptoms in humans. One of these mechanisms is
an exaggerated inflammatory response to the virus and the de-
velopment of cytokine storm implicated in respiratory failure
and multiorgan damage [3, 4]. Several treatment options have
been explored, especially for hospitalized patients, to counter-
act the disease process. Examples of treatment options include
antimalarial drugs [5], antiviral agents [6], immunomodulators
[7-12], glucocorticoids [13, 14] and convalescent plasma [15,
16] with very varying results. Baricitinib is an immunomodu-
lator that has shown some promise in managing COVID-19
patients with severe symptoms [8, 9]. It inhibits the Janus ki-
nase (JAK) proteins, which are greatly involved in the hyper-
inflammatory response and cytokine storm formation [3, 4].
In this article, we present a case of severe COVID-19 infec-
tion complicated by acute hypoxic respiratory failure who was
successfully treated with baricitinib, in addition to hydroxy-
chloroquine and azithromycin. At the time of the presentation,
remdesivir had only emergency use authorization, so it was
provided only by the Department of Health for the state, with
a very limited supply available at the time.

Case Report

A 17-year-old obese female with a nonsignificant past medi-
cal history presented to the emergency room (ER) because of
fever, cough, and shortness of breath. Onset 7 days before ad-
mission with ungraded fever and cough, was aggravated by
dyspnea, which prompted her to call the emergency medical
services (EMS). The EMS reported that the patient’s oxygen
saturation was in the low 80s, so she was placed on a non-
rebreather mask (NRM) and transferred to the hospital. Upon
arrival in the ER, the patient looked lethargic, in severe res-
piratory distress, and could only speak two to three words per
sentence. On arrival, vitals were as follows: blood pressure
(BP) 98/69, pulse 140, respiratory rate 30, saturation 98% on
NRM, and temperature of 38.4 °C. On physical examination,
there were fine crepitations in both lung fields. Real-time poly-
merase chain reaction (PCR) for COVID-19 was performed,
which came back positive. Chest X-ray showed patchy bilat-
eral opacities (Fig. 1). Other laboratory studies revealed white
blood cell (WBC): 13.7 x 103/uL, hemoglobin (Hb): 12.5g/
dL, erythrocyte sedimentation rate (ESR): 95 mm/h, D-dimer:
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Figure 1. Series of chest X-ray images from the day of admission to the last day of admission. (a) Retrocardiac consolidation and
patchy infiltrate in the left upper to mid lung fields and patchy infiltrate in the right lung, suspicious for pneumonic infiltrate (day 1).
(b) There are bilateral patchy infiltrates unchanged, with no pleural fluid, and no pneumothorax (day 3). (c) Markedly suboptimal
depth of inspiration. Bilateral hazy to patchy pneumonic infiltrates persist, but mild improvement from previous study (day 5). (d)
Shallow depth of inspiration, mild atelectasis in the right perihilar distribution, and lungs otherwise grossly clear (day 7).

0.72 pg/mL, C-reactive protein (CRP): 17.1 mg/dL, ferritin:
251.2 ng/mL, blood urea nitrogen (BUN): 6mg/dL and cre-
atinine: 0.5mg/dL. The patient was admitted to the pediatric
intensive care unit (ICU); the NRM was switched to high-flow
nasal cannula (HFNC) (45 L per minute (LPM) at 50% FiO,)
and was started on hydroxychloroquine, azithromycin, vitamin
C, and zinc, which were standard of care at the time. Remde-
sivir was requested from the Department of Health but was
not readily available due to limited supply. On day 2 of admis-
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sion, her condition worsened, with a respiratory rate in the 40
s, severe respiratory distress with the use of accessory mus-
cles. She was then placed on a non-invasive positive pressure
ventilation machine on continuous positive airway pressure
(CPAP) mode to improve the oxygenation. The chest X-ray
also showed worsening in her lung infiltrates (Fig. 1). At this
point, she had a very low threshold for intubation due to her
worsening clinical state. This prompted the medical team to
discuss other options available to manage the patient, and it
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Table 1. Markers of Inflammation Measured Daily From Admission

to Discharge

Day 1 2 3 4 5 6
CRP (mg/mL) 14.1 17.1 7.92 3.46 1.29 0.638
ESR (mm/h) 67 126 96 95 - 55
Ferritin (ng/mL) - 2512 239.3 215.2 179.7 -

CRP: C-reactive protein; ESR: erythrocyte sedimentation rate.

was finally decided to start on immunomodulators for compas-
sionate use. So the patient was started on baricitinib 4 mg oral
dose, given daily for 5 days.

On day 3, there was a marked improvement in the patient’s
clinical status, no longer in respiratory distress, with a respira-
tory rate 18 - 22; she looked comfortable, not using any ac-
cessory muscles. Vitals showed BP 116/55 mm Hg, heart rate
(HR) 97, temperature of 37.1 °C. Oxygen delivery mode was
deescalated from CPAP back to HFNC 50 LPM and 50% FiO,,
which was further deescalated to Venturi mask, and then nasal
cannula. Repeat chest X-ray showed a marked improvement
in the opacities.

By day 6 of admission, the patient was comfortable with
ambient air, saturating 98%. The patchy opacities on the chest
X-ray was resolving significantly; and the inflammatory mark-
ers are improved (Table 1). She was discharged home on day 8
and scheduled for follow-up in the pediatric clinic.

Discussion

Ever since discovering the first case of COVID-19, there have
been over 63 million cases reported worldwide, and the num-
ber of deaths averaged over 1.4 million. Most patients present
with either mild non-specific symptoms or present with severe
pneumonia with multiorgan dysfunction [17]. Various patho-

COVID-19

physiologic processes have been suggested, one of which is
an exaggerated inflammatory response to the virus and the de-
velopment of cytokine storm implicated in respiratory failure
and multiorgan damage [3, 4]. Patients will tend to have very
high inflammatory markers, including serum interleukin (IL)-
6, ferritin, and CRP levels. Our patient came to the hospital
with respiratory distress with increased oxygen requirements.
This could be explained by the elevated inflammatory markers
(Table 1), which she presented at admission. This might have
progressed to cytokine storm, mediated by IL-6, which could
explain her worsening clinical and radiographic findings.
When IL-6 binds to its receptors on the membrane of in-
flammatory cells, it may stimulate the activation of these cells
via the Janus kinase/signal transducer and activator transcrip-
tion (JAK/STAT) pathway, as well as the nuclear factor kappa
B/mitogen-activated protein kinase (NF-KB/MAPK) pathway
leading to exaggerated inflammatory response and massive cy-
tokine storm [18]. Baricitinib inhibits the JAK/STAT pathway;
this inhibition causes the lowering of IL-6 levels and reduces
the cytokine storm (Fig. 2). There has been increasing evi-
dence of the efficacy of baricitinib in treating COVID-19 pa-
tients, decreasing the cytokine storm, and decreasing the mor-
bidity, mortality, and length of stay in the hospital [12]. Our
patient received a 5-day course of baricitinib; and after the first
dose, there was a remarkable improvement in her clinical state
with decreasing oxygen requirements. There was also a rapid
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Figure 2. Schematic diagram showing the inhibition of JAK/STAT
activator transcription; COVID-19: coronavirus disease 2019.
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by baricitinib. JAK/STAT: Janus kinase/signal transducer and
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clearing of the opacities in the chest X-rays upon completion
of baricitinib. Even though this could be the natural history of
the disease, the acuity of the improvement after starting bar-
icitinib warrants more research on the benefits of this medica-
tion in treating COVID-19 patients with severe symptoms and
elevated inflammatory markers.

This case is exciting because there are very rare case re-
ports on the benefits of baricitinib on the treatment of COV-
ID-19 patients, especially in the pediatric population where
there are rare cases of severe symptoms. This could be useful
for more research on its use on infants and adolescents who
present with severe symptoms of COVID-19 as more research
needs to be conducted to assess the safety and efficacy.

Conclusions

The use of baricitinib in the treatment of COVID-19 has shown
some promise in decreasing morbidity, mortality, and length of
stay in the hospital. There are very limited reports on its use in
the pediatric population; and our case shown here might have
some benefits in initiating this medication in this group. Fur-
ther research is needed to determine these benefits.
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