
Review Article

Pharmacology 2021;106:469–476

Possible Therapeutic Potential of Cysteinyl 
Leukotriene Receptor Antagonist Montelukast in 
Treatment of SARS-CoV-2-Induced COVID-19

Mangaldeep Dey     Rakesh Kumar Singh 

National Institute of Pharmaceutical Education and Research, Department of Pharmacology and Toxicology, 
Raebareli, Transit campus, Lucknow, India

Received: December 30, 2020
Accepted: July 4, 2021
Published online: August 2, 2021

Correspondence to: 
Rakesh Kumar Singh, rakesh.singh @ niperraebareli.edu.in

© 2021 S. Karger AG, Baselkarger@karger.com
www.karger.com/pha

DOI: 10.1159/000518359

Keywords
Severe acute respiratory syndrome virus 2 · Coronavirus 
disease-19 · Montelukast · Remdesivir · Cytokine storm · 
Antiviral drug

Abstract
Background: The coronavirus disease-19 (COVID-19) pan-
demic is a serious devastating disease and has posed a glob-
al health emergency. So far, there is not any specific therapy 
approved till date to control the clinical symptoms of the 
disease. Remdesivir has been approved by the FDA as an 
emergency clinical therapy. But it may not be effective alone 
to control the disease as it can only control the viral replica-
tion in the host. Summary: This article summarizes the pos-
sible therapeutic potential and benefits of using montelu-
kast, a cysteinyl leukotriene 1 (CysLT1) receptor antagonist, 
to control COVID-19 pathophysiology. Montelukast has 
shown anti-inflammatory effects, reduced cytokine produc-
tion, improvement in post-infection cough production and 
other lung complications. Key Messages: Recent reports 
clearly indicate a distinct role of CysLT-regulated cytokines 
and immunological signaling in COVID-19. Thus, montelu-
kast may have a clinical potential to control lung pathology 
during COVID-19. © 2021 S. Karger AG, Basel

Introduction

The recent severe advent of the coronavirus disease-19 
(COVID-19) pandemic caused by severe acute respiratory 
syndrome virus 2 (SARS-CoV-2) has posed a global public 
health emergency [1–3]. Despite a large number of preven-
tive measures, the potential contagious nature of SARS-
CoV-2 has led to a much faster human-to-human trans-
mission and serious mortality rate [4, 5]. The children are 
least affected, showing milder or even asymptomatic infec-
tion. However, the disease has more severity in older age-
group, with a death rate of 14.8% above 80 years [6, 7]. In 
addition, the severity of COVID-19 and subsequent mor-
tality rates are higher in patients with pre-existing diseases 
such as with chronic respiratory diseases, cardiovascular 
diseases, diabetes, and cancer [8, 9]. The present therapeu-
tic strategies to combat SARS-CoV-2 infection are nonspe-
cific, symptomatic, and supportive. The current therapies 
used to control the pathophysiology of COVID-19 patients 
include antiviral drugs, antibiotics, glucocorticoids, and 
mechanical ventilation [10–12]. However, there is no spe-
cific therapy approved for the treatment of COVID-19 so 
far. Therefore, a specific and effective therapeutic strategy 
is urgently needed to reduce the severity and mortality due 
to SARS-CoV-2 infection.
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Serious extensive efforts are being made by researchers 
for identification of small molecules/biologicals for en-
gagement of novel therapeutic targets. However, such 
drug discovery approach is challenging and time-con-
suming. Therefore, the drug repurposing approach may 
be one of the best possible options to rapidly identify an 
effective therapy for improvement in clinical outcomes of 
severe COVID-19 patients [13, 14].

Notably, recent information have revealed a role of el-
evated levels of cysteinyl leukotrienes (CysLTs) in regula-
tion of vascular leakage, edema, and cytokine signaling in 
immune cells such as macrophage and lymphocytes [15, 
16]. The role of these lipid mediators in the pathophysiol-
ogy of COVID-19 seems to be logical, and serious efforts 
are being made to evaluate the effect of montelukast, a 
CysLT1 receptor antagonist, in COVID-19 [17–19]. Mon-
telukast is one of the approved and marketed drugs for 
asthma in children and adults. Several in vitro and in vivo 
studies have pointed toward the potential mechanism of 
action of montelukast against different viruses, which can 
be potentially applied to SARS-CoV-2 induced CO-
VID-19. The lung alveolar macrophages are the first line 
of defense against lower respiratory tract infections. Dur-
ing infection, the lethal lung injury occurs due to elimina-
tion of the infected type-1 alveolar epithelial cells by ef-
fector T cells [20]. Moreover, LTD4 production by type-1 
alveolar epithelial cells may enhance cellular uptake and 
replication of virus by signaling through CysLT1 recep-
tors [21]. The alveolar macrophages positively regulate 
type-1 alveolar epithelial cells by suppression of LTD4 
production [22]. Montelukast and other CysLT1 receptor 
antagonists can protect against influenza A virus-induced 
pneumonia by reducing infection of type-1 alveolar epi-
thelial cells and modulating CysLT1 receptor signaling 
[22]. In addition, it also inhibited expression of the viral 
genome in influenza A virus [23]. This drug has recently 
shown antiviral activity against dengue and Zika viruses 
[24] and acts by producing irreversible damage to the lip-
id membrane and viral genome, leading to early inactiva-
tion of dengue and Zika viruses [24], a dose-dependent 
decrease in the level of RNA expression leading to inhibi-
tion of viral replication [25]. Furthermore, it has also been 
reported to show antiviral properties in animal models to 
attenuate respiratory syncytial virus infection [26]. It has 
been suggested that montelukast can have a protective ef-
fect in virus-induced airway inflammation in the lungs 
[27]. Interestingly, the severity and progression of SARS-
CoV-2 infection are thought to be related to excessive in-
crease in pro-inflammatory cytokine levels [28]. Thus, 
montelukast may have anti-inflammatory activity against 

SARS-CoV-2 and may also act as an antiviral agent by the 
modulation of innate and adaptive immunity [28].

This review article provides a systematic analysis of the 
recent advancements in the understanding of molecular 
mechanisms of montelukast, a CysLT1 antagonist in CO-
VID-19 (Fig. 1). It also aims to highlight the possible clin-
ical advantages of repurposing montelukast to control the 
SARS-CoV-2 infection-associated lung pathophysiology 
in COVID-19.

CysLTs and Its Receptor Signaling in Pathogenesis of 
SARS-CoV-2 Infection

The SARS-CoV-2 is an enveloped, single and positive 
stranded RNA virus. The virus consists of 4 structural 
proteins: spike (S) protein, envelope (E) protein, mem-
brane (M) protein, and nucleocapsid (N) proteins [29]. 
The entry of SARS-CoV-2 into the host cells is mediated 
by interaction between the viral spike protein and host 
angiotensin-converting enzyme 2 receptor cell surface 
proteins [8, 30]. After entry into the host cell, the virus 
releases RNA, translates its RNA replicase, and forms an 
RNA replicase-transcriptase complex [9, 30]. This com-
plex forms the viral structural proteins through transcrip-
tion, replication, and combined with RNA in the cyto-
plasm to assemble new viral particles [29]. The replicated 
viral particles are released from infected cells by exocyto-
sis and eventually spread to bronchi, alveoli, and extra-
pulmonary organs [14, 30]. Thus, SARS-CoV-2 spreads 
primarily in the lung, in addition to other organs, causing 
lung complications such as pneumonia, infections, and 
multi-organ failure in severe stages of COVID-19 [31].

In addition to the direct pathogenesis caused by the vi-
rus, the indirect immune activation is also responsible for 
the severity and mortality associated with COVID-19 [25]. 
Leukotrienes (LTs) and CysLTs are considered one of the 
prime candidates involved in modulation of hyper-inflam-
matory responses in COVID-19 progression [16]. The 
term CysLT includes LTC4, LTD4, and LTE4, and they are 
structurally different from LTA4 and LTB4, which are com-
monly known as LTs. The 2 main receptors for CysLTs are 
CysLT1 and CysLT2 receptors, whereas LTB4 mainly binds 
to BLT1 and BLT2 receptors [32–34]. LTB4 has been report-
ed to be one of the key chemoattractant for neutrophils and 
lymphocytes in SARS-CoV-2-infected airways. This ulti-
mately may lead to profound blood lymphocytopenia in 
addition to neutrophilia, observed in the airways of CO-
VID-19 patients. The CysLTs including LTC4 and LTD4, 
are distinctly involved in mediating vascular leakage 
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through CysLT1 and CysLT2 receptors. They also modulate 
hyperactivation of immunological cells such as macro-
phages leading to cytokine release and nuclear factor  
kappa-light-chain enhancer of activated B cells (NF-κB) ac-
tivation [35, 36]. These actions of LTs and CysLTs may 
contribute to the development of cytokine storm in CO-
VID-19. However, there are only limited studies done to 
decipher the role of CysLTs in the pathophysiology of CO-
VID-19. This might be because of several reasons [16]: (i) 
The CysLTs cannot be easily measured as compared to the 
cytokines regulated by them; (ii) They undergo rapid phys-
iological metabolism and are not much stable due to their 
chemical nature; (iii) There have been only two specific 
clinical therapies (zileuton, 5-lipoxygenase inhibitor, and 
montelukast – a CysLT1 receptor antagonist) available in 
this class even after three decades of extensive research [34]. 
So, it might be difficult to develop successful therapies in 
this class.

Recent reports have suggested that lung tissue injury and 
pulmonary inflammation in COVID-19 patients showed a 
significant increase in pro-inflammatory cytokine levels 
(such as interleukin [IL]-1β, IL-6, IL-12, IFN-γ, IP-10, and 
MCP-1) in serum [37, 38]. The SARS-CoV-2 host entry is 
recognized by pattern recognition receptors (PRRs) in the 
host immune system. Such pattern recognition receptors 

include toll-like receptors TLRs, C-type lectin-like recep-
tors, RIG-1 like receptors, and NOD-like receptor [39]. The 
activation of these pathways leads to expression of inflam-
matory markers that prevent phagocytosis of the viral anti-
gens by host macrophages [40]. The viral N-protein of 
SARS-CoV is linked to protect the virus against the im-
mune system [14]. CD4+ T and CD8+ T cells play an impor-
tant role in maintaining the host adaptive immune response 
[41]. CD4+ T cells stimulate the B cells to promote the for-
mation of antibodies, while CD8+ T cells directly kill the 
virus-infected cells [41]. Hyper-exaggerated immune re-
sponse induces free radical injury to various organs, espe-
cially in the lungs and lymphoid tissues, resulting in multi-
organ failure and death [42]. This immunological hyperac-
tivation leads to cytokine storm in the patients. Autopsy 
studies have shown a destruction of the lymphoid tissue and 
low counts of CD4+ T cells and CD8+ T cells in severe CO-
VID-19 patients with cytokine storm [41, 43–45]. NF-κB is 
known to be a key player in inflammatory responses and is 
a rapidly translated protein in response to viral infections 
[40]. NF-κB is a key protein complex involved in cytokine 
production during SARS-CoV-2 infections [25]. The inhi-
bition of the NF-κB signaling pathway has been explored 
for its therapeutic potential in inflammatory diseases due to 
its key regulatory role in cytokine production [37, 46].

What is the therapeutic potential of montelukast in the treatment of

COVID-19?
Formulation of specific 
question/Deciding a title

e.g., montelukast in COVID-19, SARS-CoV-2 and montelukast,

clinical potential of montelukast in COVID-19, Computational

study of montelukast to SARS-CoV-2 proteins etc.

Formulation of relevant 
keywords strictly related to 
the topic in question

The relevant literatures were collected from the keyword search

using databases such as Pubmed, ScienceDirect etc. and relevant

literatures were segregated.

Collection of relevant 
studies using keywords by 
database search & data 
segregation

Extraction of data from relevant collected literature, its analysis and 

evaluation and finally writing the review on the specific selected topic

Analyzing & 
understanding the findings 
from the collected 
literature

The convincing evidences are structured properly to draw a clear and 

meaningful conclusion of the study
Summarizing a conclusive 
overview

~200 articles

Segregated 
~70 relevant  

articles

Used 57 
research (in-
silico, in-vitro 

and in-vivo 
studies) and 

review 
articles in 
this study

Fig. 1. Process of systematic literature review used for the study. COVID-19, coronavirus disease-19; SARA-
CoV-2, severe acute respiratory syndrome virus 2.
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Role and Molecular Mechanism of Montelukast in 
Management of Lung Pathology in COVID-19

It has been reported that severe COVID-19 patients 
demonstrate a hyper-inflammatory condition, possibly 
due to a dysregulated cytokine response. The COVID-19 
patients in the ICU have shown high levels of CysLTs and 
cytokines in plasma as compared with non-ICU patients. 
This suggests that dysregulated release of CysLTs and cy-
tokines are important aspects in the severe form of CO-
VID-19 [3, 47]. Additionally, SARS-CoV-2-infected pa-
tients have displayed a significant increase in the levels of 
GM-CSF, IL-6, and CD4+ T cells [45, 48]. The inhibition 
of these exaggerated inflammatory cytokine responses 
may reduce COVID-19 severity.

Montelukast is one of the FDA-approved anti-asthma 
drugs and is a CysLT1 receptor antagonist with distinct 
selectivity and specificity. It elicits anti-inflammatory ef-
fects by inhibition of NF-κB signaling and oxidative stress 
[16, 27, 28]. The inhibition of NF-κB signaling leads to a 
significant reduction in the levels of pro-inflammatory 
mediators (IL-6, IL-8, IL-10, TNF-α, and MCP-1) [49]. In 
addition to this, montelukast increased antioxidant en-
zyme levels (glutathione and superoxide dismutase) and 
lowered mortality in animal models of lung inflammation 
[46, 50]. The activation of eosinophils and lung epithelial 
cells can increase the synthesis of CysLTs [51]. Further-
more, Th2 cytokines including IL-4 and IL-5 activate eo-
sinophil release and can upregulate synthesis and release 
of CysLTs, respectively. The administration of montelu-
kast in vivo prevented inflammatory protein expression 
in the lung through the suppression of T-helper type-2 
cytokines (IL-4, IL-5, and IL-13), particularly in eosino-
phils [51]. Treatment with montelukast could significant-
ly reduce the levels of IL-4, IL-5, and IL-6 but increase the 
levels of IFN-γ and IL-10 [27, 52]. This effect ultimately 
leads to regulate Th1/Th2 balance, leading to increased 
level of CD4+CD25+ regulatory T cells [24, 28, 50]. Mon-
telukast can inhibit the accumulation and proliferation of 
eosinophilic and other inflammatory cells, reduce the 
glandular secretion of mucus in airway, and affect activa-
tion and differentiation of lymphocytes in vivo [49]. The 
CysLT1 receptors present in the lung are involved in in-
creased permeability of blood vessels leading to lung ede-
ma leading to structural changes such as airway remodel-
ing and fibrosis [53]. Hence, the net result of all these ef-
fects of montelukast is reduced permeability of blood 
vessels due to inhibition of CysLTs, in addition to angio-
genesis inhibition in the lung, leading to an improvement 
of lung fibrosis and airway remodeling [27]. Thus, mon-

telukast acts as an anti-inflammatory agent in lung dis-
eases and has been shown to effectively improve lung 
functions.

It has been demonstrated that after the onset of SARS-
CoV-2 infection, CD4+T cells are activated to produce 
GM-CSF and other inflammatory cytokines, thus result-
ing in further induction of CD14+CD16+ monocytes with 
high expression of IL-6 [52]. This observation leads to the 
possibility that blocking IL-6 receptors could potentially 
reduce immune stress caused by SARS-CoV-2 [52]. In 
line with this observation, a multicenter, randomized, 
controlled clinical trial is currently underway using an 
IL-6 receptor-specific antibody, tocilizumab (https://
www.clinicaltrials.gov/ct2/show/NCT04317092). Since 
montelukast has been shown to reduce IL-6 levels in clin-
ical studies with bronchial asthma patients [51], its thera-
peutic use in COVID-19 patients may improve the sever-
ity of SARS-CoV-2 infections. Montelukast also controls 
the frequency and severity of wheezing in patients with 
clinical episodic wheezing, caused by influenza virus, co-
rona virus, and adenovirus [50, 54]. The clinical use of 
montelukast in these patients may control the cytokine 
storm and a positive improvement of lung function 
(Fig. 2). This may further improve clinical outcomes in 
severe COVID-19 patients. Therefore, repositioning of 
montelukast to attenuate pro-inflammatory signaling 
would be an effective therapeutic strategy for COVID-19 
patients.

Several computational studies have checked the bind-
ing of montelukast to the main protease (Mpro) or 3-chy-
motrypsin-like protease (CLpro) of SARS-CoV-2 [28, 50, 
55, 56]. This is because Mpro or CLpro acts as a catalyst for 
maturation of viral protein assembly and is the main pro-
tease responsible for viral replication. Copertino et al. 
[50] performed in silico molecular docking analysis to 
simulate binding of montelukast to catalytically active 
sites within SARS-CoV-2 Mpro and RNA-dependent 
RNA polymerase (RdRp). Remarkably, montelukast 
showed low binding energy on binding to catalytic site of 
either Mpro/CLpro or RdRp, suggesting a probable drug 
protein interaction between montelukast and Mpro or 
RdRp [50, 55, 56]. Another in silico study targeting the 
SARS-CoV-2 Mpro reported the binding of montelukast 
with two potential binding sites in the central and termi-
nal region of the main substrate-binding pocket of Mpro 
[18, 50, 56]. These studies have predicted a high affinity 
of montelukast for its perfect fit into the active pockets of 
the binding domains of Mpro enzyme with hydrophobic-
hydrophobic and hydrogen bond interactions [55]. Since 
Mpro is involved in the maintenance of viral protein as-
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sembly and its maturation leading to viral replication, 
montelukast would cause the inhibition of SARS-CoV-2 
replication by binding to Mpro [28, 55]. Thus, montelu-
kast may have the ability to modulate the COVID-19 pa-
thology by virulence silencing of SARS-CoV-2 [55, 56]. 
These computational findings highlight a robust antiviral 
potential of montelukast. This antiviral activity of mon-
telukast could effectively be complemented by its clini-
cally established anti-inflammatory effects exerted by 
blockade of CysLT1 receptors and inhibition of cytokine 
expression in activated macrophages.

The ability of montelukast to reduce the risk of CO-
VID-19 infection was assessed in several interesting ret-
rospective observational clinical study [18, 19]. This study 
was done on elderly severe asthma patients, already treat-
ed with montelukast for 12 months. These patients were 
also treated previously with inhalational glucocorticoids 
and long-lasting beta-agonists in order to better control 
the asthmatic episodes of severe cases [18]. The age, as-
sociated comorbidities, other anti-asthmatic therapies, 
and social profile of the patients included in the study 
were similar. The results of this study showed that the oc-
currence of COVID-19 cases [18] and lung function de-
terioration [19] among the montelukast-treated patients 
were significantly reduced as compared to the nonmon-
telukast group [18, 19].

Based on these evidences, montelukast is currently in 
phase III clinical trials with an overall objective to stu- 
dy (https://clinicaltrials.gov/ct2/show/NCT04389411) its 
efficacy in reducing the severity of COVID-19 symptoms. 
Another recent clinical study is also under trial (https://

clinicaltrials.gov/ct2/show/record/NCT04714515) to de-
termine the efficacy of montelukast alone and in combina-
tion with either ivermectin or hydroxychloroquine or 
both. Thus, montelukast may be helpful to serve as a ther-
apeutic drug for alleviating severe lung complications such 
as ARDS and cytokine storm syndrome in CO VID-19 [17] 
in addition to disruption of viral replication (Fig. 2).

Potential Therapeutic Advantage of Montelukast 
with Antiviral, Antibiotic, and Anti-Inflammatory 
Combination Therapy in COVID-19

The understanding of the COVID-19 pathophysiology 
so far suggests that an antiviral therapy alone may not be 
able to control the severity and high mortality rate in ad-
vanced stages of the disease [11]. It has been well-docu-
mented that there is an exaggerated immune response 
leading to cytokine storm in COVID-19 patients [25]. In 
addition, the cytokine storm has been found to be associ-
ated with increased severity and mortality in COVID-19 
[47]. Therefore, the clinical use of an anti-inflammatory 
agent, such as montelukast along with other relevant 
therapies (antiviral, antibacterial, and anti-inflammato-
ry), may have a successful potential to control COVID-19 
severity and mortality.

Another comparative clinical study has evaluated the 
effectiveness of a multidrug therapy including montelu-
kast in combination with ivermectin, azithromycin, and 
acetylsalicylic acid in SARS-CoV-2 (18- to 80-year-old pa-
tients receiving ambulatory care at Tlaxcala, Mexico Min-

Montelukast

SARS-CoV-2 infection

Increase viral 
replication

NFκB hyperactivation 
through PRR

Amplification of 
cytokine signaling

Mast cell 
activation

Release of CysLTs and its 
action on receptors

Cytokine storm
(GM-CSF, IL-6, IL-8, IL-1β, TNF-α, MCP-1)

Accumulation of eosinophils
Th2 cytokines release

Structural remodeling 
leading to lung fibrosis

Cellular entry through 
ACE-2 proteins

Recognised by PRRs on 
immune cells

Cell membrane

Fig. 2. Possible mechanistic role of monte-
lukast in modulation of SARS-CoV-2-in-
duced COVID-19. The various pathologi-
cal consequences brought about by SARS-
CoV-2 can be controlled by administration 
of montelukast (blue dotted line). In addi-
tion, montelukast has also been hypothe-
sized to inhibit viral replication as evi-
denced by in silico binding affinity to main 
protease of SARS-CoV-2. COVID-19, 
coronavirus disease-19; SARA-CoV-2, se-
vere acute respiratory syndrome virus 2; 
NF-κB, nuclear factor kappa-light-chain 
enhancer of activated B cells; IL, interleu-
kin; CysLT, cysteinyl leukotriene.
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istry of Health of Tlaxcala) patients. Nearly 85% of patients 
receiving these combination therapy recovered within 14 
days, and >75% had lower risk of being hospitalized or 
death than the comparison group. However, these patients 
had a significantly lower prevalence of comorbidities. Iver-
mectin is highly capable of reducing viral replication of 
RNA viruses through protein inhibition [57, 58]. In addi-
tion, it also modulates the host’s immune system by in-
creasing C-reactive protein levels, reducing the production 
of TNF-α and IL-6, as well as the activation of neutrophils. 
Due to these reasons, ivermectin displayed effective re-
sponse in the nonsevere clinical stages of COVID-19 [58]. 
Antibiotics such as azithromycin have shown anti-inflam-
matory and immunomodulatory effects against viral infec-
tions and can be a useful treatment during the mild and 
moderate stages of SARS-CoV-2 infection [59–61]. During 
the acute phase of SARS-CoV-2 infection, azithromycin 
may regulate and reduce the production of pro-inflamma-
tory cytokines (TNF-α, IL-1β, and IL-6). It has shown in-
hibition of viral replication against other coronavirus types 
both in vitro and in vivo [60]. In addition, azithromycin 
works favorably in vitro to prevent co-infection by bacte-
rial agents and SARS-CoV-2 in the lung parenchyma [59]. 
The cytokine storm triggered by SARS-CoV-2 infection 
may cause a state of hypercoagulability and platelet hyper-
aggregation, leading to venous and arterial thrombosis and 
microvascular thrombosis [62]. Hence, acetylsalicylic acid 
has been used as an anti-inflammatory and antithrombot-
ic medication in these patients. Since montelukast effec-
tively exerts its anti-inflammatory effect in vivo by sup-
pressing Th2 cytokines (IL-4, IL-5, and IL-13) in the lungs 
in addition to the bronchodilator effect, secondary to its 
interaction with Mpro of SARS-CoV-2 virus [18, 28, 50, 56]; 
hence, a combination of montelukast with these drugs may 
have a significant therapeutic potential in reduction of 
SARS-CoV-2 infection [17–19, 56].

On similar lines, a study using Janus kinase inhibitor 
(baricitinib) in combination with remdesivir is being ex-
plored in phase III clinical trials (clinicaltrials.gov/ct2/
show/NCT04401579) to examine the potential of combi-
nation therapy for improvement in clinical outcomes of 
COVID-19. These ongoing studies provide an initial proof 
of concept for the proposed repurposing potential of 
montelukast. Montelukast has already been in market for 
several years now and is a low-cost drug. It is specifically 
marketed drug for management of lung diseases such as 
acute asthma and bronchial hyperactivation [27, 46]. Sev-
eral reports have indicated that montelukast is effective in 
reducing the pro-inflammatory cytokine signaling and 
hence may be useful to control the cytokine storm in CO-

VID-19 [17–19, 28]. These results are positively hopeful 
and point toward promising use of montelukast alone or 
in combination with antibiotics, antivirals, or other anti-
inflammatory drugs in SARS-CoV-2-induced COVID-19.

Possible Limitations of Montelukast Therapy

The safety profile of montelukast is clinically estab-
lished and found to be good with rare chances of drug-
drug interactions. However, it has been reported that co-
administration of montelukast with cytochrome P450 in-
ducers (such as phenobarbital and rifampicin) require 
specific attention, as it may significantly reduce the bio-
availability of montelukast. Apart from this, the FDA has 
issued a boxed warning issue for use of montelukast, con-
sidering its associated neuropsychiatric side effects (anx-
iety, sleep disturbances, depressive episodes, and suicid-
ality). However, this effect may also be due to an inflam-
matory response and neurological imbalances in the 
hippocampus evident in the disease pathology. Besides 
these, so far, there are not any other issues reported with 
clinical use of montelukast [63].

Conclusion and Summary

Currently, the COVID-19 pandemic has presented a 
major global public health disaster. The solemnity and 
continuous efforts of researchers, pharmaceutical indus-
tries, and health authorities across the world highlight the 
need of the hour. Serious efforts are ongoing to find com-
pounds and drugs that can decrease COVID-19 progres-
sion. Several clinical trials are launched at a faster pace to 
investigate potential therapies for COVID-19. However, 
despite all these efforts, there has not been any effective 
therapy so far, and it remains a global challenge for scien-
tific community.

Recent reports have clearly provided a rationale for the 
role of LTs in COVID-19 pathogenesis [10, 16–18]. The 
urinary LTE4 levels can be selected as a robust biomarker 
and can be checked in mild to severe form of COVID-19 
patients in order to further establish the role of CysLTs in 
the disease [16]. Indeed, the available reports so far pro-
vide a distinct scientific basis for use of montelukast ei-
ther alone or in combination with antiviral therapy to 
control severe forms of COVID-19 [15, 56]. In addition, 
montelukast has been predicted to bind to Mpro of SARS-
CoV-2 and could also add with remdesivir to block viral 
replication. Thus, the use of montelukast therapy in CO-
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VID-19 patients prior to outburst of cytokine storm may 
be an effective approach to control the disease.

Since the discovery of a new drug is a time-consuming 
process, the drug repurposing approach should be broad-
ened. A combination of drugs acting through different ther-
apeutic targets should be evaluated in COVID-19 patient 
trials to effectively control the disease. Recent convincing 
pieces of evidence have proposed the possible use of mon-
telukast to control the pathophysiological effects of elevated 
CysLTs and resulting vascular leakage and cytokine storm 
in severe forms of COVID-19. Importantly, montelukast 
has already been approved for human use and is a safer al-
ternative for clinical use either alone or in combination with 
antiviral drugs and may prove to be promising.
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