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The outbreak of the severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) and the subsequent COVID-19 
pandemic have indeed presented a global health crisis of 
unprecedented magnitude. The rapid spread of the virus, along 
with the severe health and economic impacts it has had on 
communities around the world, underscores the urgent need 
for effective treatments and management of the disease [13-
16]. One of the most promising approaches to managing the 
COVID-19 pandemic has been the development and 
distribution of vaccines. Multiple vaccines have been developed 
and authorized for emergency use, offering hope for controlling 
the spread of the virus and reducing the severity of illness [17-
21].

Treatment	Development: While effective cures for COVID-19 
have not yet been found, researchers and pharmaceutical 
companies have been working to develop treatments that can 
alleviate symptoms, reduce the severity of complications, and 

 © 2023 . All Rights Reserved.Acta	Traditional	MedicineVolume 2, Issue 1 2023

Phosphodiesterase	inhibitors	(PDE	inhibitors)	are	a	class	of	drugs	that	have	been	used	for	various	medical	conditions,	primarily	in	the	
treatment	of	cardiovascular	and	pulmonary	diseases,	but	they	have	also	been	explored	for	their	potential	utility	in	the	management	of	
COVID-19.	Some	PDE	inhibitors,	such	as	theophylline,	have	anti-in�lammatory	properties.	In	COVID-19,	there	is	an	excessive	immune	
response	that	can	lead	to	cytokine	storms	and	in�lammation	in	the	lungs.	PDE	inhibitors	may	help	modulate	the	immune	response,	
potentially	reducing	in�lammation.	PDE	inhibitors	can	lead	to	vasodilation	and	bronchodilation.	In	COVID-19,	the	virus	can	cause	
respiratory	distress,	and	PDE	inhibitors	might	help	improve	oxygenation	and	reduce	breathing	dif�iculties.	Some	studies	suggest	that	
PDE	inhibitors	can	interfere	with	viral	replication.	By	inhibiting	certain	phosphodiesterase's,	these	drugs	might	impact	the	ability	of	
the	virus	to	reproduce	in	host	cells.	PDE	inhibitors	are	often	considered	in	combination	with	other	medications.	The	combination	of	
antiviral	drugs	and	anti-in�lammatory	agents	may	be	more	effective	in	treating	COVID-19	patients	with	severe	symptoms.	While	some	
preclinical	studies	and	small	clinical	trials	have	shown	promising	results,	larger,	well-designed	clinical	trials	are	necessary	to	con�irm	
the	 effectiveness	 of	 PDE	 inhibitors	 in	 treating	 COVID-19.	 PDE	 inhibitors	 can	 have	 side	 effects,	 such	 as	 gastrointestinal	 issues,	
cardiovascular	effects,	and	interactions	with	other	medications.	Their	safety	and	potential	for	adverse	reactions	in	COVID-19	patients	
need	further	evaluation.	The	feasibility	of	using	PDE	inhibitors	in	COVID-19	treatment	may	depend	on	patient	pro�iles,	including	their	
underlying	medical	conditions,	severity	of	illness,	and	potential	contraindications.	The	use	of	PDE	inhibitors	for	COVID-19	is	subject	to	
regulatory	approval	in	different	countries.	Health	authorities	and	regulatory	agencies	evaluate	the	safety	and	ef�icacy	of	medications	
for	speci�ic	indications.	while	there	is	ongoing	interest	in	the	potential	utility	of	PDE	inhibitors	in	treating	COVID-19	patients,	their	
feasibility	and	safety	as	a	part	of	COVID-19	treatment	protocols	are	still	under	investigation.	It's	important	for	healthcare	providers	
and	researchers	 to	continue	conducting	rigorous	 studies	 to	determine	 their	 role	and	 to	consider	 the	overall	 clinical	context	and	
individual	patient	characteristics	in	treatment	decisions.	Patients	should	consult	with	their	healthcare	professionals	for	the	most	up-
to-date	information	and	guidance	on	COVID-19	treatments.
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ABSTRACT

improve patient outcomes. Various antiviral drugs and 
therapies have been explored for this purpose.

Antiviral	Medications: Several antiviral medications, such as 
remdesivir, have received Emergency Use Authorization for 
treating COVID-19. These drugs aim to inhibit the replication of 
the virus within the body and may help to reduce the severity 
and duration of illness.

Monoclonal	 Antibodies: Monoclonal antibody treatments 
have been developed and authorized for emergency use. These 
treatments involve the infusion of lab-created antibodies that 
can neutralize the virus and potentially reduce the severity of 
the disease, especially in high-risk patients.

Research	and	Clinical	Trials: Ongoing research and clinical 
trials are essential in the search for effective treatments. 
Scientists and medical professionals continue to explore a 
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range of therapeutic options, including existing drugs that may 
have potential bene�its against COVID-19.

Public	 Health	 Measures: In addition to treatments, public 
health measures such as mask-wearing, social distancing, 
testing, contact tracing, and quarantine efforts are vital for 
controlling the spread of the virus and reducing its impact.

Vaccination	 Campaigns: Worldwide vaccination campaigns 
are crucial for achieving herd immunity and ending the 
pandemic. Ensuring equitable access to vaccines for all 
countries and populations is a signi�icant challenge.

Healthcare	 System	 Strengthening: The pandemic has 
highlighted the importance of strengthening healthcare 
systems to handle surges in cases. Adequate resources, 
infrastructure, and a healthcare workforce are essential 
components in managing the pandemic.

Variants	and	Adaptation: The emergence of new variants of 
the virus underscores the need for ongoing vigilance and 
adaptability in public health and treatment strategies. 
Continued surveillance and monitoring are essential.

International	Collaboration: Global cooperation is critical in 
responding to a pandemic. Sharing information, resources, and 
best practices is essential for an effective response [23-29].
Seven known coronaviruses are reported to infect humans i.e. 
MERS-CoV, SARS-CoV, HKU1, OC43, 229E, NL63, and the latest 
SARS-CoV-2 has brought the world on its feet [1]. Till now SARS-
COV2 (COVID- 19 an RNA virus) has infected lakhs around the 
globe has killed thousands and is moving the human race 
toward possible extinction. Research scientists all over the 
world are looking for a drug or Vaccine that will save humans 
from this dangerous Pandemic disease. Human Coronavirus 
encoded 2-5 OC43 ns2 /HEC4408 ns2 phosphodiesterases help 
these viruses to escape the host immunity [2,3]. In search of 
new drugs, our group is trying to address the possibility of 
using FDA-approved phosphodiesterase inhibitors or their 
structural analog for the treatment of COVID-19 infection. 
Currently, various Phosphodiesterase inhibitors have been 
approved by FDA.PDE4 inhibitors apremilast, ro�lumilast, and 
Crisbarole are the FDA-approved [4,5] drugs, used respectively 
for the treatment of psoriatic arthritis, COPD, and atopic 
dermatitis [4,5]. Moreover, PDE4 inhibitor Ro�lumilast has 
been shown to inhibit respiratory s syncytial viral infection in 
human differentiated bronchial epithelial cells [6]. Also, Type 4 
phosphodiesterase inhibitors have been shown to attenuate 
viral-induced respiratory in�lammation FDA approved PDE5 
inhibitors sildena�il, tadala�i, vardena�il, avana�il, udena�il are 
primarily used for the treatment of erectile dysfunction [4,5]. 
About 30% of PDE inhibitors in clinical development are PDE4 
and PDE5 inhibitors [PDE Inhibitors Market, 2026 (DUBLIN, 
November 3, 2016 /PRNewswire)]. About 36% of the PDE 
inhibitors are under development for the treatment of 
neurological disorders like Alzheimer's, Schizophrenia, and 
Huntington's disease (DUBLIN, November 3, 2016 /PR News 
wire. Various PDE5 inhibitors and Pan PDE inhibitors have 
been shown to induce neuro differentiation in IMR32 
neuroblastoma cells [7,8,9, 10, 11]. Structural analogs of 
sildena�il have been shown to induce death of plasmodium 
species by inhibition of plasmodial-phosphodiesterases [12]. 
Humans produce IFN gamma in response to viral infections. In 
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response to coronoviral infection, Interferon gamma-induces 
2'-5' oligoadenylate (2-5A) synthetases (OASs) and 
ribonuclease (RNase) L are the main components host antiviral 
pathway. Human and murine coronavirus produce ns2 
phosphodiesterase that helps the virus to survive by 
degradation of 2'-5'oligoadenylate (2-5A) [2,3]. ns2 
coronoviral phosphodiesterases are the important targets of 
phosphosphodiesterase inhibitors [2]. Since currently 
available phosphodiesterase inhibitors are nonspeci�ic and 
inhibit many phosphodiesterase family members in humans 
and may target the coronavirus ns2 phosphodiesterases also 
(Fig1).

Fig	1.	Mechanism	of	host	immune	evasion	by	Coronaviruses	
with	the	help	of	viral	nS2	phosphodiesterase's

Currently, available phosphodiesterase's inhibitors are safer 
for use in humans and can be tried in coronavirus patients. 
Since phosphodiesterase inhibitors increase the cellular cAMP 
and cGMP levels which may be lethal to the survival of 
coronavirus in host cells [2,3] (Fig 2). 

Fig	 2. 	 Role	 of 	 Currently	 available	 FDA	 approved	
Phosphodiesterase	inhibitors	in	eradication	of	Virus

T h e  c o m b i n a t o r i a l  a p p r o a c h  o f  F D A - a p p r o v e d 
phosphodiesterase inhibitors can be used in optimal doses to 
prevent the viral escape and its pathogenesis. Moreover, 
structural analogs of of FDA approved phosphodiesterase 
inhibitors can be synthesized which will speci�ically target the 
viral ns2 phosphodiesterases leading to the elimination of the 
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virus. Since PDE4 inhibitor ro�lumilast is an FDA-approved 
PDE4 inhibitor used for chronic obstructive pulmonary 
disorder it can also be used in a patient infected with 
coronavirus because they also have respiratory complications 
moreover it may also increase the cellular cAMP levels in 
bronchial cells and may lead to degradation of corona viral 
RNA. Furthermore, phosphodiesterase inhibitors can be also 
used in combination with the already approved antivirals, In 
conclusion, a cocktail of PDE, Viral Protease, and reverse 
transcriptase inhibitors could be a possible treatment for 
corona viral infection (Fig 3).
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Fig	 3.	 Combinatorial	 Approach	 Viral	 protease	 inhibitors,	
reverse	 transcriptase	 inhibitors,	 and	 Phosphodiesterase	
inhibitors	for	the	treatment	and	elimination	of	viruses.

Conclusion
The COVID-19 pandemic has posed a signi�icant challenge to 
the global community. While the search for effective treatments 
continues, vaccination campaigns, public health measures, and 
international collaboration remain key elements in controlling 
the spread of the virus and mitigating its impact on public 
health and the economy. The urgency to address this ongoing 
crisis remains high, and ongoing research and development are 
essential in the quest for more effective treatments and long-
term solutions. the utility and feasibility of Phosphodiesterase 
inhibitors (PDE inhibitors) in the treatment of COVID-19 
patients are subjects of ongoing research and clinical 
evaluation. While there is a theoretical basis for considering 
PDE inhibitors in COVID-19 treatment due to their anti-
in�lammatory, vasodilatory, and potential antiviral properties, 
Current research on PDE inhibitors for COVID-19 is in the early 
stages, with limited clinical data. Robust, well-designed clinical 
trials are needed to establish the safety and ef�icacy of these 
drugs in the context of COVID-19. COVID-19 is a complex 
disease with diverse clinical presentations, and patient 
outcomes can vary signi�icantly. The feasibility and 
effectiveness of PDE inhibitors may depend on factors such as 
the stage of the disease and the patient's overall health. In the 
absence of conclusive clinical evidence, decisions about the 
utility and feasibility of PDE inhibitors in the treatment of 
COVID-19 patients should be made on a case-by-case basis, 
with careful consideration of the latest research �indings and in 
consultation with healthcare professionals. The ongoing 
research and clinical trials will provide further insights into the 
role of PDE inhibitors in the management of COVID-19. It's 
important to stay updated on the latest developments and 
recommendations from public health authorities and 
regulatory agencies.
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