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Abstract: Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is a life-

threating viral infection that can rapidly spread 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. 

As a mechanism to intervene in the acute inflammatory consequences of this infection, 

here we present three cases of moderate to severely symptomatic SARS-CoV-2 

patients recovered following clonidine treatment.  In this limited report, we proposed 

several mechanisms by which clonidine may be useful in managing rapidly evolving 

SARS-CoV2 infection based on the rationale that early clonidine administration can 

intervene in the neuromodulatory response that characterizes rapid patient heath 

deterioration in this COVID-19 infection in vulnerable population.  
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Introduction 

 

The SARS-CoV-2 pandemic has resulted in more than 1 million deaths mostly 

among elderly patients with co-morbidities such as obesity, diabetes hypertension and 

cardiovascular disease (1), which are associated with  sympathetic overactivity (2, 3). 

However, majority in healthy population, among those who recovered, SARS-CoV-2 

either remain asymptomatic or cause mild symptoms. Hence, the lethality of virus is 

very minimal. The symptoms of SARS-CoV-2 infection include the loss of taste and 

smell, high grade fever, cough  with hypoxemia and ARDS myocarditis(4) and 

hemorrhagic stroke(5) are perhaps either caused by or result in inflammation of 

nucleus tactus solitarius accompanied by significant central sympathetic 

overactivity(6).The presence of sympathetic nerve fibers within the lung and the 

release of norepinephrine (NE) in organs such as the lung, lymphoid tissues, bone 

marrow, and spleen demonstrate the  mechanisms that connect the central nervous 

system to immune function (7, 8). For example, the sympathetic neurotransmitter NE 

can blunt innate immune responses in the lung leading to an increase in 

proinflammatory cytokine that reduces viral clearance mechanisms (9). NE can also 

induce cell apoptosis via both the enzymatic and non-enzymatic production of reactive 

oxygen species(10) (Fig1A). Finally, chronic exposure to norepinephrine can inhibit T 

cell proliferation thus phenotypically changing immune cells and their responses to 

infectious agents (11).  Therefore, in the aggregate, central sympathetic overactivity 

may render patients more susceptible to complication with increasing severity upon 

contacting virus (Fig 1B).   

Based on the above mechanisms, pharmacologic attenuation of the 

sympathetic nervous system during acute viral infection such as with SARS-CoV-2, 

may have clinical benefit (12). In animals, attenuation of the sympathetic response has 

been shown to mitigate the hyper inflammation observed during viral infection. For 

example, animals infected with influenza A virus demonstrated an adverse outcome 

in association with activation of the sympathetic nervous system. In this study, by 

blocking sympathetic neurotransmission using an alpha agonist, an antiviral T cell 

response was observed characterized by suppression of viral replication, attenuation 

of lung edema, and improved survival(9, 13). In another study, interruption of 

sympathetic outflow from the lung via stellate ganglion blockade prevented the 

development of ARDS (14).  
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Here we hypothesize, in high risk population, SARS-CoV-2 infection is 

associated with excessive central pro-inflammatory sympathetic overactivity that may 

play a critical role in infection-related complications and a fatal outcome. To test this, 

use of the FDA approved central sympatholytic drug clonidine, an alpha2 agonist, was 

considered as a method to mitigate SAR-CoV-2 related symptoms and its progression 

to the more severe complications of the virus(12). In this report, we present a small 

case series of moderate to severely symptomatic SAR-CoV-2 patients classified as 

per Ghandi et al (15), managed at home isolation via telehealth, clinically improved 

with incremental dosing of clonidine started within 3-6 days of onset of symptoms.  

                             

Case 1:  

This case involves that of a 49-year old female with a past history of hypertension on 

amlodipine who tested positive for SAR-CoV-2 via nasopharyngeal swab PCR. She 

was placed on home isolation when she presented on a virtual visit October 3, 2020 

with history of cough, hemoptysis and shortness of breath with excessive fatigue for 4 

days. She denied fever or loss of taste or smell. She was started on clonidine 

100microgram/day on post presentation day 4. She was also started on O2 via nasal 

cannula at 4L/min at home on day 4 for increasing dyspnea with hypoxia as measured 

by a SPO2 of 88%. As her hypoxia worsened with increasing tachypnea (respiratory 

rate=38/min), clonidine was increased gradually to 400microgram/day on day 7 along 

with BP monitoring. Blood tests on day 7 of confinement demonstrated an elevated 

alanine transaminase and D-dimer (Fig 2B). Both the hypoxia and tachypnea 

improved from day 8 onwards and clonidine was tapered from day 10 and eventually 

stopped on day 14 (Fig2A). 

 

Case 2:  

A 36-year old male with a past history of hypertension on losartan tested positive for 

SAR-CoV-2 via nasopharyngeal swab PCR and was placed on home isolation. He 

presented to a virtual visit on October 11, 2020 with history of cough, high-grade fever, 

asthenia and headache for three days. On day 3 of his confinement, his losartan was 

held and clonidine 100 microgram/day was started. Blood tests on day 4 demonstrated 

an elevated ferritin (Fig 3B) with his chest radiograph demonstrating bilateral patchy 

consolidation in all lobes with <10% of lung volume involvement (Fig 3C). His clonidine 

doses were increased to 200 microgram/day in two divided doses on day 4 of his 
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illness. He became afebrile on day 9 (6 days after initiation of clonidine) and improved 

symptomatically except for a persistent dry cough that eventually decreased over the 

subsequent days. Clonidine was tapered on day 10 and stopped on day 12. 

 

 

Case 3 

A 52-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 a 

virtual visit on Oct 21, 2020 with a history of 6 days of fever up to 101°F, anorexia, 

anosmia and ageusia for 5 days followed by a productive cough for 3 days. He was 

taking multivitamins, zinc, paracetamol and antibiotics (Doxycycline and Amoxicillin 

and Clavulanate) for the past 4 days. Laboratory tests indicated a raised CRP, 

elevated liver enzymes and normal D-dimer and serum ferritin level (Fig 4B). 

He was started on clonidine 100 microgram on day 6 of the onset of symptoms. 

Clonidine was increased to 200 micrograms on day 7. High resolution CT scan done 

on day 7 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 suggestive of moderate illness (Fig 4C). 

His fever decreased gradually and was afebrile on day 7 (24 hours following the 

initiation of clonidine). His symptoms including anorexia, anosmia, ageusia resolved 

and his cough became non-productive on day 9 and gradually disappeared.  Clonidine 

was tapered on day 10 and stopped on day 14 (Table 4A).  

 

Discussion 

Since the first detection of SARS-CoV-2 in Wuhan, China, 11 months have 

passed and the COVID-19 pandemic has caused more than one million deaths 

worldwide. In Kathmandu, the capital of Nepal, the death rate continues to increase. 

ICU and ventilators remained scarce and occupied, hospital isolation beds are full and 

oxygen remains a precious commodity. Given that clonidine is easily available 

inexpensive drug with a strong scientific rationale up which to mitigate the symptoms 

and progression of COVID-19, its empirical compassionate use among the Nepalese 

seems justified. According to data from China, 81% of patients with SAR-CoV-2 

positive have mild to moderate symptoms whereas 14% develop severe disease and 
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5% become critically ill. Any method to intervene in this progressive and occasionally 

fatal disease seems justifiable at this point.  

 In this series, we were able to successfully mitigate further complications of 

documented symptomatic COVID-19 most probably 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. Here we purpose the step-up 

pattern of clonidine treatment until the patient improves symptomatically with 

maintenance of same dose for 2 more days followed by step-down pattern of tapering 

over the period of 5-7 days (Fig 5). There were no side effects of the drug itself except 

for dry mouth. All patients tolerated the treatment well in home with regular blood 

pressure monitoring by automatic blood pressure recorder and no hypotensive 

episodes were reported. Hypertension is one of the comorbid conditions reported for 

severity of SAR-CoV-2 infection (16). As a consequence, 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(17). Therefore, the anxiolytic, 

sedative, analgesic,(18) antidiarrheal(19) and  central cough suppressant effects(20) 

of clonidine may offer a major advantage of using this drug on patients with moderate 

symptoms of COVID-19. It is worth noting that in this series one patient develop rapid 

respiratory distress with hypoxia at home. Due to lack of ICU bed, patient was unable 

to transfer to hospital, hence managed at home with oxygen supplementation and 

regular monitoring by home health nurse while waiting for transfer to hospital. The 

patient demonstrated better oxygenation at home by next day with treatment of 

clonidine. Similarly, two patients developed pneumonic consolidation involving all 

three lobes of the lungs bilaterally, recovered completely after treatment with clonidine. 

As a result of this experience, clonidine might be considered and started as early as 

possible and be titrated to achieve a maximum response while monitoring blood 

pressure especially in low resources countries like Nepal.  

 

The case fatality rate for SAR-CoV-2 infection remains high among the elder 

population with comorbidities(21).  Until which time that antiviral medication or a 

vaccine is available, FDA approved clonidine may be considered as a medication that 

may truncate symptoms and progression of disease if it can be administered within 5-

7 days of the onset of symptoms. Although, clonidine has been listed as third line 
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adjuncts drug use in ICU patient by American society of anesthesiologist for COVID-

19, more mechanism needs to be elucidated regarding early use of clonidine as 

reduction of proinflammatory sympathetic activation in COVID-19 patient. One case 

has been reported in literature regarding benefit of an alpha2 agonist to mitigate 

worsening hypoxemia in COVID-19 patient and avoidance of invasive ventilation 

perhaps could be due to central sympatholytic activity and prevention of neurogenic 

pulmonary vasoconstriction (6, 14).  Given the low risk of this drug when properly 

monitored and its multiple effects that mitigate the symptoms of COVID-19, the 

downside to initiating treatment seems minimal. This drug can be the best home 

remedy besides antipyretic and analgesic to mitigate COVID-19 symptoms and 

prevent complication including oxygen requirement and hospital admission in Nepal.  

 

 

Conclusion:  

This is the first case series demonstrating the potential early use of clonidine to treat 

progression of symptoms of COVID-19. We suggest that double blinded randomized 

placebo control trials of this agent be considered as a stop gap measure until more 

effective therapy is available.   
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Figures: 

A.                                                     B. 

 

 

Fig 1A:  Speculation: SAR-CoV-2 activate sympathetic nervous system leading to 

release of excessive norepinephrine in lung and other organs causing oxidative 

damage. B. Direct correlation between sympathetic activity, age, comorbidity and 

disease severity (mild moderate and severe) once infected with SAR-CoV-2.  
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A. 

 

B. 

 

 

Fig 2A: Onsets of symptoms in days, Vital charting: (Temp)Oral temperature in 

Fahrenheit, (BP): Blood pressure mm/Hg, (RR): respiratory rate per min. SpO2: 

Oxygen saturation, O2: Oxygen supplementation L/min, B: Lab value. 

A. 

  

B. 
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C. 

 

 

Fig 3, A: Onsets of symptoms in days, Vital charting: (Temp)Oral temperature in 

Fahrenheit, (BP): Blood pressure mm/Hg, (RR): respiratory rate per min. SpO2: 

Oxygen saturation, B: Lab value. C: High resolution CT scan of chest on day 7 of 

symptoms. I: Upper lobe II, III: Middle lobe and IV: Lower lobe. Red circle indicates 

ground glass opacities suggestive of viral pneumonia, some opacities are in resolving 

phage. 

A. 
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B. 

 

C. 

 

 

Fig 4: A: Onsets of symptoms in days and vital charting: (Temp)Oral temperature in 

Fahrenheit, (BP): Blood pressure mm/Hg, (RR): respiratory rate per min. SpO2: 

Oxygen saturation, B: Lab value. C: High resolution CT scan of chest on day 7 of 

symptoms. I, II: Upper lobe III, IV, V: Middle lobe and VI: Lower lobe. Red circle 

indicates ground glass opacities suggestive of viral pneumonia. CORADS-6, CT 

severity score:8/25. 
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Fig 5: Purpose protocol to start clonidine in symptomatic SAR-CoV-2 positive patients. 

Within 5-7 days, if symptoms not improved with antipyretic and analgesic medication, 

clonidine should be considered at low dose 100 microgram once daily. In-case of non-

improvement of symptoms clonidine can be increased every day as indicated by red 

arrow. Once patient become symptomatically improves same dose can be continued 

for 2 more days and gradually tapered over 5-7 days as indicated by green arrow. In 

case of progression of symptoms in high risk group, clonidine should be considered 

within 2 days of onset of symptoms  
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