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Abstract

interventional group.

post-COVID-19 cough and further improve quality of life.

Background: This pilot study included 68 cases with post-COVID-19 persistent cough (> 8 weeks), randomly allo-
cated into two groups; intervention group (32 patients) received standard cough therapy, and montelukast 10 mg/
day for 14 days and control group (36 patients) received only cough sedatives.

Results: We found a significant improvement in the number of cough paroxysms/day, cough severity visual analog
scale, cough severity index and cough quality of life, shorter duration improvement, and minimal side effects in the

Conclusions: We suggest that montelukast may be effective to reduce the duration and severity of the persistent
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Background

As of September 2020, the COVID-19 contagion has
affected millions of people in several countries and left
hundreds of thousands deceased. After convalescence
from the acute attack, it was found that up to 32% of cases
had 1 or 2 symptoms, 55% had 3 or more post-COVID-19
complaints [1], and persistent post-COVID-19 cough was
documented in 29.3% of cases in a previous study [2].

A recent study acknowledged montelukast, among
the top-scoring clinically oriented drugs probably to
hinder new corona virus main protease [3]. Besides its
known effect that is reported to ameliorate cough [4]
and halt exercise-induced bronchoconstriction in asth-
matic patients [5], many trials evaluated montelukast in
the management of post-contagious cough and disclosed
variable effects [6, 7].
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Despite that the exact mechanism is not yet identified,
Barré and colleagues anticipated several properties of
CystLT1 receptor antagonists that were potentially ben-
eficial in COVID-19 cases as demonstrated in Fig. 1 [8].

The aim of this pilot study was to assess the effect of
2-week treatment with montelukast on both the cough
severity and cough-related quality of life among patients
with persistent post-COVID-19 cough.

Patients and methods
This interventional open-label non-randomized con-
trolled pilot trial was conducted in post-COVID-19 out-
patient clinics in a tertiary hospital. Recovered cases with
confirmed COVID-19 were recruited. (Since many peo-
ple were not tested, and false-negative tests are common,
it was suggested that a positive test for COVID-19 is not
a prerequisite for diagnosis.)

In the absence of agreed definitions, for the purposes
of this study, Assaf et al. defined post-acute COVID-19
as extending symptoms beyond 21 days from the onset
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Fig. 1 Experimentally supported properties of cyst LT1 receptor antagonists potentially beneficial in COVID-19 (adapted from Barré et al. 2020)

of first complaints and chronic COVID-19 as extend-
ing beyond 3 months [9]. The British Thoracic Society
defined chronic cough as one that continues beyond 8
weeks [10]. Up to that time, and unless there are super-
infection signs or other obstacles such as throbbing
pleural inflammation, it is proposed that cough is best
managed with simple breathing control exercises and
drugs when recommended (such as proton-pump inhibi-
tors if reflux is supposed) [11].

Intervention

The pilot study included 426 patients with confirmed
COVID-19. Of 126 (26.5%) cases with persistent cough
(> 8 weeks), 58 cases were excluded (as 21 cases were
previously diagnosed with asthma, 19 COPD, 18 GERD),
and the remaining were randomly allocated into 2 groups
(cross over 1:1): intervention group (32 patients) received
standard cough therapy+ montelukast 10 mg/day for 14
days, and control group (36 patients) received only cough
therapy. The CT chest findings in the studied groups
were unremarkable.

Baseline evaluation

During the period of follow-up, complete history tak-
ing, and physical examination, a CT chest was performed
to exclude any allied persistent ground-glass opacities
or fibrosis, asthma, COPD, and GERD, and prior cough
medicaments in the last 2 weeks (including antibiotic,

antihistamine, dextromethorphan, and codeine-based
agents) were recorded.

At day 0 and day 14 of intervention, the following were
assessed for each patient:

1. Cough parameters comprising cough duration, num-
ber of paroxysms/days, cough severity index, cough
visual analog scale (VAS), and cough quality-of-life
questionnaire [12, 13]

2. Drug-related side effects were documented at the
end of 14 days.

Exclusion criteria
It is any contraindication to montelukast therapy, respira-
tory, cardiac illness, pregnancy, breastfeeding, and use of
angiotensin-converting enzyme inhibitors.

This study was approved by the Faculty Research Ethics
Committee; every case gave written informed consent.

Results

This pilot study included 426 patients with confirmed
COVID-19 (PCR and/or clinical radiologic laboratory),
male/female 154/272 (36/64%), their mean age was 43
£ 12 (19-73) years old, 367 (86%) were nonsmokers,
only 103 (24.1%) received influenza vaccine in the pre-
ceding year, 162 (38%) were PCR positive, 115 (26.9%)
had comorbidities, and 101 (23.7%) required hospital
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admission. During acute COVID-19, they were treated by
antibiotics (86.6%), hydroxychloroquine (26.5%), steroids
(44.1%), anticoagulants (48.5%), and 100% vitamins and
zinc. The mean duration of recovery was 65 + 18 (14—
120) days.

From 126 (26.5%) cases with persistent cough (> 8
weeks), 21 cases were excluded (as they were previously
diagnosed as asthma, 19 COPD, 18 GERD); the remain-
ing were randomly allocated into two groups (cross over
1:1): intervention group 32 patients received standard
cough therapy+ montelukast 10 mg/day for 14 days, and
control group 36 patients received cough therapy. Their
CT chest findings were unremarkable.

Table 1 showed that after 14-day treatment with mon-
telukast 10 mg daily, there was a considerable improve-
ment in number of paroxysms/days in interventional
group (P < 0.01), cough severity VAS (P < 0.001), cough
severity index (P < 0.01), and cough quality of life (P <
0.01). Mean numbers of days needed for improvement
were 5 + 1.4 in interventional vs. 10 & 1.5 days in non-
interventional group (P < 0.01), and the side effects were
recorded in 18.7% of cases.

Discussion

Post-contagious cough is common in primary care but
has no confirmed effective medications. Cysteinyl leu-
kotrienes are enrolled in the immunopathogenesis of
post-contagious cough, and montelukast, a cysteinyl leu-
kotriene receptor antagonist, may be efficacious in the
management of post-contagious cough [12]. The main
finding of this report is that montelukast had a consid-
erable effect in reducing cough among patients with
persistent post-COVID-19 cough as assessed by num-
ber of cough paroxysms/day (P < 0.01), cough severity
by VAS (P < 0.001), cough severity index (P < 0.01), and
cough quality of life (P < 0.01). The mean number of days
needed for improvement was 5 + 1.4 vs. 10 &+ 1.5 days
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in interventional vs. non-interventional group (P < 0.01),
and the side effects were recorded in 18.7% of cases. To
our knowledge, we report the first case-control rand-
omized trial of montelukast for the management of post-
COVID-19 persistent cough.

This report showed that the frequency of post-
COVID-19 persistent cough was 26.5%. Similar data of
persistent post-COVID-19 cough was recorded in 29.3%
of the cases in a recent study [2]. The British Thoracic
Society defines chronic cough as one that continues
beyond 2 months [10]. As for management, it was speci-
fied that unless there are signs of super contagion or
other complications for instance painful pleurisy, cough
seems to be best managed with simple breathing control
exercises and medications if indicated (for example, pro-
ton-pump inhibitors, if reflux is assumed) [11].

The recorded considerable improvements in the sever-
ity of cough in the present study were in accordance with
many reports finding improvements in cough-specific
quality of life in the treatment groups [13, 14]. How-
ever, others found that montelukast was not an effective
therapy for post-contagious cough and explained the
improvement by the self-limited nature of post-conta-
gious cough [12]

A recent retrospective study consistently disclosed that
elder asthmatic patients taking montelukast had less inci-
dents of confirmed COVID-19 than those not [15]. It was
proposed that montelukast has a role on events evolving
with ACE receptors and also has an anti-inflammatory
reaction with bradykinin and leukotriene antagonism. As
COVID-19 has entry into the cell through ACE receptors
and caused mortality due to disproportionate inflam-
matory procedures, it was thought that montelukast
may have an effect on the progression of the illness on
COVID-19 contagion [16]. They proposed three distinct
mechanisms to support the beneficial role of montelu-
kast in the treatment of viral contagions: first, a direct

Table 1 Cough severity in patients with post-COVID-19 cough measured by number of paroxysms, visual analogue scale (VAS), cough
severity index, and cough quality-of-life questionnaire after 14-day treatment with montelukast 10 mg (n = 68 patients)

Cough severity in day 1
in study groups (n = 68)

Cough severity after 14-day
montelukast therapy* (n = 32)

Cough severity in controls after 14 p-value
days standard therapy# (n = 36)

Number of paroxysms/days 12+31 34+12%
Cough severity VAS 76 +£19 12 £ 6%
Cough severity index 21+2 4£1.0%
Cough quality of life questionnaire 87 4.9 18 £ 2.5*
Days needed for improvement - 5+14
Side effects® - 6(18.7)

10 £ 4.14# *#<0.01
66 + 12# <0.001
20 £ 5# <001
98 £ 2# <001
10 £ 1.5# #<0.05
- N/A

Data were expressed as number (%), mean =+ SD. VAS visual analogue scale (100 mm); cough VAS: 0 = no cough, 100 = worst cough ever. *Variance before and after

montelukast, #variance between intervention group and controls.

@ Upper respiratory contagion (infection in the nose or throat), fever, headache, sore throat, cough, stomach pain, diarrhea, earache, or ear infection
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antiviral activity, second, as an antagonist of the cytokine
storm, and third by inhibition of the vertical spread and
neuroprotective sequelae on the fetal brain [17]. Mon-
telukast convinced a dose-dependent decline in the levels
of RNAs expressed, signifying an inhibition of viral repli-
cation among hepatitis C patients [18]. It also attenuated
the preliminary reactions and sequalae of reinfection to
respiratory syncytial virus (RSV) contagion [19, 20]. It
was claimed that montelukast may constitute several
synergetic and enhancing therapeutic probabilities in
COVID-19 (Fig. 1) [8].

Finally, 18.7% of patients in the current study recorded
side effects. The drug is generally safe, frequently used,
and does not require any prior cardiac or laboratory
investigations; it can be prescribed for pregnant women,
children, and elders [6]. It may be more effective for
patients with comorbidities such as asthma, diabetes,
sleep apnea, smoking, obesity, or symptomatic athero-
sclerotic lesions [7].

Conclusions

Montelukast may be effective to use to reduce dura-
tion, severity of persistent post-COVID-19 cough, and
improve quality of life. Further studies on its effect dur-
ing the course of the illness and recovery are needed. The
exact mechanism of montelukast in acute and chronic
stages of COVID-19 is yet to be investigated. We sup-
port the conduct of several clinical trials testing its effect
in COVID-19 cases from a variety of populations, with
diverse concentrations while keeping in mind its adverse
properties.
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