
J Med Virol. 2021;93:187–189. wileyonlinelibrary.com/journal/jmv © 2020 Wiley Periodicals LLC | 187

DOI: 10.1002/jmv.26299

L E T T E R TO TH E ED I TOR

Montelukast drug activity and potential against severe acute
respiratory syndrome coronavirus 2 (SARS‐CoV‐2)

To the Editor,

Coronavirus disease 2019 (COVID‐19) presents a major worldwide

public health emergency. Many research efforts are ongoing to find

effective antiviral treatments via novel drug design or drug

repurposing.1 One drug, remdesivir, has been shown to have activity

against the severe acute respiratory syndrome coronavirus 2 (SARS‐
CoV‐2) RNA dependent RNA polymerase (RdRp), and has been used

clinically in severe COVID‐19 disease, but more accessible and

readily available treatments are needed for all stages of infection.

Two recent reports discussed both anecdotal positive clinical ben-

efits and the potential for off‐label use of the drug montelukast in

certain patients with COVID‐19,2,3 which led us to investigate its

potential anti‐SARS‐CoV‐2 properties in silico. Montelukast had pre-

viously been shown to have antiviral activity against ZIKA and dengue

viruses,4 as well as immune modulatory properties. We hypothesized

that montelukast might have antiviral activity against SARS‐CoV‐2, and
act as an anti‐inflammatory agent effective against exuberant immune

activation in COVID‐19 disease. Montelukast had been shown to inhibit

macrophage M2 related cytokines, acting as a cysteinyl leukotriene

receptor antagonist.5 It can also protect against Influenza A virus

induced pneumonia by reducing infection of type‐1 alveolar epithelial

cells and modulating other proinflammatory mediators.6 In a rat model,

montelukast lowered TNF‐alpha and interleukin‐6, increased glutathione

and superoxide dismutase7 and lowered mortality related to sepsis. The

cytokine storm in COVID‐19 is at least partially caused by mast cell

activation, and leukotriene receptor antagonists like montelukast could

also be used for their ability to attenuate mast cell activation.8

We undertook an in silico molecular docking analysis to simulate

binding of montelukast to catalytically active sites within the SARS‐CoV‐2
Main protease (Mpro) and RNA dependent RNA polymerase (RdRp).

If montelukast could bind to key residues typically required for the

enzymatic activity of these proteins, and effectively inhibit the activity of

the Mpro, it should be able to disrupt the substrate binding site. We

performed docking simulations using the Mpro (Protein Data Bank [PDB]

ID: 6Y2E), and the RdRp (PDB ID: 6M71) of SARS‐Cov‐2, using the

Protein‐Ligand ANT System (PLANTS)9 program. The ligand docking sites

were specified as the catalytically active sites by Zhang et al.10 and Gao

et al.11 The resulting protein‐ligand scores (PLANTS scores) were

calculated using the empirical scoring algorithm CHEMPLP,9 and reflect

the energy change when ligands and proteins come together, with

values more negative than (−91.00) suggesting likely protein‐ligand
interactions.12,13 All other docking parameters and forcefields are noted

in our previous work.13 Protein‐ligand structures were visualized using

PyMol 2.3.5. The PLANTSchemplp scores reflects the energy change when

montelukast binds to the catalytic site of either the Mpro or RdRp with

more negative numbers suggesting a more probable drug‐protein
interaction (see Figure 1). As the PLANTSchemplp program employs an

empirical scoring function and utilizes a semi‐flexible docking method,

the scoring function employs some level of molecular dynamics.

The PLANTSchemplp docking score of montelukast against the Mpro

is −105.71, and the RdRp −104.75. These docking scores suggest that

montelukast is likely to dock to both the Mpro and the RdRp of

SARS‐CoV‐2 (Figure 2). For comparison, the docking score of remdesivir

to the SARS‐CoV‐2 RdRp is −102.09. The mechanism of action likely

conferred by binding would need to be determined in vitro, but is

probably through competitive inhibition at the enzymatic sites. To dis-

rupt the catalytic site of the polymerase it would need to have a lower

free energy than the elongating RNA and ribonucleotides at this site.

The accumulation of data on the drug montelukast, including the data

presented here, it's known antiviral activity4 and immunomodulation,5‐8

along with anecdotal evidence in patients with COVID‐19,2 suggests a

repurposing potential for montelukast in the treatment of COVID‐19.
We would like to caution readers that, despite the in silico evidence

described here, there is no robust evidence yet that montelukast will be

an effective treatment for COVID‐19. Montelukast is used for allergic

rhinitis and now off‐label for COVID‐19, however physicians are ulti-

mately responsible for prescribing drugs like montelukast. There is a

Blackbox warning for the use of montelukast, noting serious mental

health side‐effects. However, our studies suggest that further in-

vestigation into the role of montelukast in SARS‐CoV‐2 prevention or

COVID‐19 amelioration is warranted.
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