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Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is a life-threating viral infection that is
highly transmissible and be lethal. Although many patients with mild symptoms recover, an acute form of
the infection is characterized by rapidly evolving respiratory failure, an acute inflammatory response,
organ failure, and death. Herein, we describe the use of clonidine to modulate the acute inflammatory
consequences of this infection in three cases. The patients were three men between 40-50 years from
Kathmandu valley, during the peak of COVID-19 (September 2020- January 2021). All three patients
presented with typical COVID-19 symptoms (daily fever, loss of smell and taste, excessive fatigue, cough)
and had pneumonia with typical finding in CT Scan of chest. Patient 1was able to maintain adequate
oxygenation despite having pneumonia, managed at home by regular self-monitoring of vitals and
treatment with oral clonidine whereas patient 2 and 3 developed significant pneumonia and had difficult
in maintaining oxygenation hence admitted in hospital and treated with clonidine and supplemental
oxygen. All three patients recovered completely. In this limited report, we proposed several mechanisms
by which clonidine may be useful in managing rapidly evolving SARS-CoV-2 infection based on the
rationale that early clonidine administration can intervene in the catecholaminergic response that
characterizes rapid clinical deterioration including presumptive cytokine storm that occurs in COVID-19
infection in vulnerable populations.

© 2021 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Background

The SARS-CoV-2 pandemic has resulted in more than 4 million
deaths. In healthy population, the majority of those infected with
SARS-CoV-2 either have mild symptoms or remain asymptomatic. In
vulnerable populations, this virus causes widespread immune
dysregulation. It induces an excessive immune reaction in the host,
leading to hyperinflammatory syndrome characterized by fulminant
and fatal cytokines storm and viral pneumonia [1]. One of the
potential mechanisms purposed for immune dysregulation is
increase in proinflammatory catecholaminergic surge [2]. We [3]
and other groups [4] previously hypothesized that SAR-CoV-2
infection lead to sympathetic overactivity, and in vulnerable
population with comorbid conditions the pre-sympathetic overac-
tive state [5] will likely have worse outcome. Animal models has
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demonstrated neurogenic pathway for SAR-CoV-2 involving the
brain stem nuclei. Such findings are corelated with autopsy findings
in SAR-CoV-2 infected brain specimen that show neuronal cell loss
and axonal degermation brain stem nuclei such as nucleus tactus
solitarii [6] Such involvement has been purposed for development
autonomic dysregulation [7], leading to silent hypoxia [8] and
neurological manifestation [9]. These finding have led to speculation
of autonomic disturbances caused by SAR-CoV-2 [7]. Viral infection
activates sympathetic activity, leading to the release of catechol-
amine from sympathetic nerve termini within the organs such as the
lung, lymphoid tissues, bone marrow, and spleen, demonstrating the
link that connects the central nervous system to immune function
[10,11]. Catecholamines, such as norepinephrine can blunt innate
immune responses in the lung, leading to an increase in proin-
flammatory cytokine that reduces viral clearance mechanisms [12].
Chronic exposure to norepinephrine can inhibit T cell proliferation
thus phenotypically changing immune cells and their responses to
infectious agents [13]. Therefore, in the aggregate, central sympa-
thetic overactivity may render patients more susceptible to severe
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complications with increasing severity upon contacting virus
(Fig. 1A).

Based on the above mechanisms, pharmacologic attenuation of
the catecholaminergic surge with sympatholytic drug during acute
viral infection such as with SARS-CoV-2, may have clinical benefit
and prevent infection-related complication and fatal outcome. To
test this, use of the FDA-approved central sympatholytic drug
clonidine, an alpha, agonist, was considered as an agent to mitigate
SAR-CoV-2related symptoms and the progression to the more severe
complications of the viral infection [3]. In this report, we present
three cases of moderate to severely symptomatic SAR-CoV-2 patients
classified as per Ghandi et al. [14] in which there was clinical
improvement with incremental dosing of clonidine (Fig. 1B).

Cases presentation
Patient 1

A52-year old male with no significant past medical history tested
positive for SAR-CoV-2 via nasopharyngeal swab PCR while on home

isolation and presented to avirtual visiton Oct 21,2020 with a history
of 6 days of fever up to 101 °F, anorexia, anosmia and ageusia for 5
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days followed by a productive cough for 3 days. Laboratory tests
indicated a raised CRP, elevated liver enzymes and normal p-dimer
and serum ferritin levels (Table 1). High resolution CT scan
demonstrated multifocal areas of patchy ground glass opacities in
all segments of bilateral lung fields with peripheral predominance
suggestive of atypical viral pneumonia (COVID-19 pneumonia) with
CORADS-6 score and CT severity score of 8/25 (Fig. 2). He was started
on clonidine 100 microgram on day 6 of the onset of symptoms.
Clonidine was increased to 200 micrograms on day 7. His fever
decreased gradually and was afebrile on day 7 (24 hrs following the
initiation of clonidine). His symptoms including anorexia, anosmia,
ageusia resolved and his cough became non-productive on day 9 (4
days after initiation of clonidine) and gradually disappeared.
Clonidine was tapered on day 10 and stopped on day 15.

Patient 2

A 46-year old male with no medical past history who tested
negative for SAR-CoV-2 via nasopharyngeal swab PCR. He was
placed on home isolation when he presented on a virtual visit
November 21st, 2020 with history of fever, shortness of breath
with excessive fatigue for 8 days. His symptoms started with fever
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Fig. 1. A) Speculation: Direct correlation between sympathetic activity, age, comorbidity and disease severity once infected with SAR-CoV-2. B) Duration of clonidine

treatment to all three patients.
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Table 1
History and lab investigation of patients.
Patient 1 Patient 2 Patient 3
Age/ Sex 52/M 47|M 49/M
Past Medical History Hypertension, Hyperlipidemia None Overweight, Hypertension,
Hypercholesterolemia
Duration of illness (days) 14 days 28 days 22 days
Diagnosis date Oct-21-2020 Nov-21-2020 Jan-20-2021

Symptoms

Days of Clonidine treatment

Lab investigation value (Normal range)

White blood cell count
Neutrophil count
Lymphocyte count
Platelets count
Hemoglobin

C- reactive protein
Erythrocyte Sedimentation rate
Alanine aminotransferase
Aspartate aminotransferase
LDH

Serum ferritin

D- Dimer

High grade fever, anorexia,
anosmia and ageusia, cough

8 days

5400/mm?> (4000—11,000)
66 %.

32 %.

271,000/mm? (140,000—450,000)
13.1gm/dL (14-18)
positive

16 mm/h. (0—20)

124 UJL (<45)

101 UJL (<35)

486 UJL (460)

300 (179—464 ng/mL)
0.36 ng/dL (<0.5)

High grade fever, anorexia,
anosmia and ageusia, cough,
shortness of breath

18 days

14,460/mm> (4000—11,000)
84 %.

11 %.

275,000/mm?3 (140,000—450,000)
10.9gm/dL (12-18)

73 mg/L (<5)

45 mm/h. (0-20)

27 UL (<45)

31 U/L (<35)

375 UJL (450)

530 ng/mL (20—400)

0.3 mg/dL (0.5)

Fever, anosmia, ageusia,
shortness of breath

16 days

3940/mm?* (4000—11,000)
65 %.

32 %.

160,000/mm? (140,000—-450,000)
14.3 gm/dL (13.5-17.5)
35 mg/L (<5)

31 mm/h. (0-20)

47 U[L (<45)

30 U/L (<35)

426 U[L (250)

525.3 ng/mL (30—400)
131 ng/mL (500)

{
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Fig. 2. High resolution CT scan of all three patients.

up to 102 °F with increasing aguesia, anosmia, dry cough during
speaking and shortness of breath. High resolution CT scan of chest
demonstrated patchy ground glass changes in bilateral lung
parenchyma more pronounced in subpleural location in all
segments with small bilateral pleural effusion consistent of
COVID-19 infection, CO-RADS-5 and CT severity score of 20/25
(Fig. 2). Blood tests demonstrated an elevate leukocytosis, C-
reactive protein (CRP), erythrocyte sedimentation rate (ESR), and
serum ferritin (Table 1) and anemia. He was hospitalized and
started on oxygen via nasal cannula at 4 L/min for increasing
dyspnea with hypoxia as measured by a Spo2 to < 90 %. Clonidine
was started at 200 microgram/day on 10th day of onset of
symptoms. As his hypoxia worsened with increasing tachypnea
(respiratory rate = 38/min), clonidine was increased to 400
microgram/day on day 12. Both the hypoxia and tachypnea
improved from day 16 (6 days after initiation of clonidine) and
clonidine was tapered gradually eventually stopped on day 29.

Patient 3

A 49-year old male with a past medical history significant for
hypertension and dyslipidemia tested positive twice for SAR-CoV-2

via nasopharyngeal swab PCR. He was tested positive at the end of
October 2020 and had mild symptoms of COVID-19. He recovered on
home isolation for 14 days. He then presented to a virtual visiton Jan
19, 2021 with a history of fever up to 100 °F, fatigue. Anorexia,
anosmia and ageusia for 7 days followed by a cough for 3 days.
Repeat nasopharyngeal swab qPCR with abTESTMCOVID-19 qPCR
assay kit done on Jan 20, 2021 was positive for SAR-CoV-2 with NS1
gene 27.9, NS2 gene 27.4 and IC 27.1 ct value. Laboratory tests
indicated leukopenia, raised CRP, ESR, and serum ferritin level
(Table 1). High resolution chest CT scan done on same day 7
demonstrated patchy ground glass opacities in all segments of
bilateral lung fields with peripheral suggestive of atypical viral
pneumonia (COVID-19 pneumonia) with CORADS-6 and CT severity
score of 9/25 (Fig. 2). On Day 7 his antihypertensive medication
(amlodipine and losartan) was kept on hold and clonidine 200
microgramwas started twice daily. Next day he was hospitalized and
oxygen supplementation was given at 2 L/min flow for reduced Spo2
to <90 % and increase clonidine dose to 400 g [per day. He became
afebrile on day 11 (5 days after the initiation of clonidine). His
symptoms including anorexia, anosmia, ageusia and cough gradu-
allyimproved on day 9. Clonidine was tapered onday 10 and stopped
on day 23.
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Discussion

Since the first detection of SARS-CoV-2 in Wuhan, China, 15
months have passed and the COVID-19 pandemic has caused more
than two million deaths worldwide. According to data from China,
81 % of patients with SAR-CoV-2 positive have mild to moderate
symptoms whereas 14 % develop severe disease and 5% become
critically ill.

In this series, we were able to successfully mitigate further
complications of symptomatic moderate to severe COVID-19 with
timely use of clonidine. The rationale behind using this agent is its
ability to block central sympathetic outflow while titrating its
effect on blood pressure and heart rate. There were no side effects
of the drug itself except for dry mouth. All patients tolerated the
treatment. Hypertension is one of the comorbid conditions
reported for severity of SAR-CoV-2 infection [15]. As a conse-
quence, starting clonidine may have an additive benefit given its
antihypertensive properties. Besides, fever and loss of taste and
smell, due to undue stress, SAR-CoV-2 positive patients have
anxiety, difficulty sleeping, whole body pain, diarrhea and cough
[16]. Therefore, the anxiolytic, sedative, analgesic [17] antidiarrhe-
al [18] and central cough suppressant effects [19] of clonidine may
offer a major advantage of using this drug on patients with
moderate symptoms of COVID-19. All three patients developed
pneumonic consolidation involving all three lobes of the lungs
bilaterally, recovered completely after treatment with clonidine. It
should be noted that patient 3 had re-infection. During first
infection he developed mild symptoms that subsided on its own.
Second time when he had COVID it was more severe and had
pneumonia requiring oxygen. As a result of this experience, we
propose clonidine might be considered especially in limited
resources country like Nepal and started as early as possible
during disease course and be titrated to achieve a maximum
response while monitoring blood pressure as an adjuvant therapy.
Given the low risk of this drug when properly monitored and its
multiple effects that mitigate the symptoms of COVID-19, the early
use of this drug is justifiable. However, we don’t know the exact
mechanism yet. It will be worthwhile to explore the mechanisms
such (a) blockage of central sympathetic outflow; (b) prevention of
excessive catecholaminergic release; (¢) immunomodulatory role
of clonidine. This drug may mitigate COVID-19 symptoms and
prevent complications, including hypoxemia and the need for
hospital admission, especially considering emergence of new
variant SAR-CoV-2 and reinfection. The other advantage of this
drug if it worked in clinical trials is that it would immediately
scalable globally.

Conclusion

This is the first case series demonstrating the effectiveness of
early use of clonidine to treat progression of symptoms of COVID-
19. We suggest that double blinded randomized placebo control
trials of this agent should be considered as a stop gap measure until
more effective therapy is available.
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