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ARTICLE INFO ABSTRACT

Montelukast is a specific cysteinyl leukotriene receptor antagonist, belonging to the quinoline series
and therapeutic agent used for the treatment of bronchial asthma and allergic rhinitis. This review
described the impurities, toxicity studies, adverse effects of drug montelukast. The presence of
impurities affect the efficacy and safety of pharmaceutical products. Sulfoxide impurity was found to
be having a major effect on efficacy. The common adverse effects found were headache, upper
respiratory infection and Neuropsychiatric Events, which were not much different compared to
placebo. Toxicities of montelukast impurities have to be carefully improved because it is chronically
used in patients, particularly children. These studies implied its effectiveness and tolerance in
children. It also has been associated with Churg-Strauss syndrome in a small number of adults. We
have studied comparative action and side effects of Montelukast with other drugs along with some
drug-drug interaction studies. The relation between neuropsychiatric events and montelukast's use is
clarified in this review. Major concerns of montelukast-associated adverse drug reactions included the
Churg-Strauss syndrome. This drug has some inhibitory effect on Cytochrome enzymes required in
drug metabolism. In drug-interaction studies, the recommended dose of montelukast with effect on
pharmacokinetics of various drugs are discussed.  Our findings suggested that the toxicity of drug
impurities can be monitored by measuring its level, safety profile and under good supervision.

INTRODUCTION

Montelukast, marketed under the brand name SINGULAIR or
others, is a medication used in the treatment of asthma. It is
less preferred than inhaled corticosteroids(1). It is not used for
acute asthma attacks. It is used for  allergic rhinitis and hives
of long duration. It is a second line treatment for allergic
rhinitis which should be used in combination with an
antihistamine. Montelukast or Montelukast Sodium is a
specific cysteinyl leukotriene receptor antagonist. It belongs to
the quinoline series. It is a therapeutic agent for the treatment
of bronchial asthma and second line treatment of allergic
rhinitis(AR). Leukotrienes are critical inflammatory mediators
in disease of the lower airway, where they are used in
producing inflammation, hyper-responsiveness and
bronchoconstriction. An alternative to inhaled corticosteroid
(ICS) therapy, the addition of a second method of use of drug
(montelukast) results in improved control of symptoms.
Montelukast was the first antileukotriene to be licensed for use
in children aged ≥6 years. It has been launched worldwide
since October 1997(Finland). The regulatory bodies were
satisfied with the overall tolerability profile of the
medication.(3)
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An Impurity is a component of a drug substance which is not a
chemical entity or not a form of excipient of a drug product.
The presence of such impurities may influence the efficacy and
safety of pharmaceutical products, even if it is in a small
proportion. The efforts focus on eliminating impurities from
drug products, technically it is not possible to remove it all
percentage and further elimination increases the cost.
Therefore, in order to control impurities, an acceptable risk
level concept or Threshold of toxicological concern (TTC)
approach is useful. Hence, to meet the requirement of
impurities present in the drug, their comprehensive studies are
done to identify and characterize impurities of montelukast
sodium. Although this drug is well tolerated, several case
reports regarding ADRs after use of montelukast have been
published. For this reason, it appears desirable to explore,
compile and summarize the literature to be a helpful
perspective to clinicians, pharmacists and physicians. (5)

Analysis of Impurities in drug product using RP-HPLC:
An in-house LC gradient method was developed for the
separation of impurities of montelukast sodium. This LC
method was able to separate all the process-related substances
with good resolution.(3) Each sample was analysed in triplicate
(Figure 1). Quantification of 6 impurities in USP is already
conducted using RP-HPLC analysis. Impurities indicated were
sulfoxide, cis isomer, Michael adducts I & II, methylketone,
methylstyrene impurities (Figure 2).
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These investigated impurities were chosen by considering the
clinical importance of the drug, including its target population
and usage duration. Many toxicological study models are
conducted in order to study its cytotoxicity, like the Bacterial
Reverse Mutation Test and Genetic Toxicity model. But the
overall result showed that impurities like sulfoxide were not
mutagenic and non-genotoxic. Long-term control medication
montelukast is used daily and regularly to achieve and
maintain control of asthma. Toxicities of montelukast
impurities should be carefully evaluated as it is chronically
used in patients, particularly in children sometimes for lifetime
courses. From a toxicological perspective, it is important to
note that children are more vulnerable than adults to
xenobiotics and that they might respond with different health
effects. Also cancer risks are higher in early-life exposure than
the similar exposure later in life.(5)

Impurities present are, (Figure 3)

Impurity-1: During the basic hydrolysis stage, the cyano
group elaborated into a carboxylic group and leads to acid via
the transformation of amide intermediate, i.e. impurity-1. If
amide intermediate could not be completely hydrolyzed into
acid, impurity-1 will be resulted.

Impurity-2: To isolate the montelukast, acetic acid was used
in the work up stage. Due to acidic pH, tertiary hydroxyl
moiety protonates. Since protonated hydroxyl is a good leaving
group, it takes away the adjacent methyl group proton and
leads to the formation of impurity-2.

Impurity-3 and -4: Starting material 2 contains saturated and
des chloro analogue of 2, these compounds undergo sequential
reactions and lead to formation of impurity-3 and impurity-4,
respectively.

Table 1. Montelukast Data

MONTELUKAST DATA(2) STRUCTURE
Formula C35H36ClNO3S
Molar mass 586.19g/mol
Melting point 145-1480C (293 to 298 °F)
Route of administration Oral
Bioavailability 63-73%
Protein binding 99%
Metabolism Liver (CYP2C8- major, CYP3A4 and CYP2C9- minor)
Elimination half life 2.7-5.5 hours
excretion Biliary

Table 2. Ingredients of Montelukast dosage form(4)

Active ingredient Montelukast sodium
Inactive ingredients
formulation ingredients
4 mg oral granules mannitol, hydroxypropyl cellulose, magnesium stearate.
4 mg, 5 mg chewable tablets mannitol, microcrystalline cellulose, hydroxypropyl cellulose, red ferric oxide, croscarmellose

sodium, cherry flavour, aspartame, magnesium stearate.
People with phenylketonuria
SINGULAIR4-mg chewable tablets
SINGULAIR 5-mg chewable tablets

0.674 mg of phenylalanine
0.842 mg of phenylalanine

10 mg tablet MCC, lactose monohydrate, croscarmellose sodium, hydroxypropyl cellulose, magnesium stearate
Film coating hydroxypropyl methylcellulose, hydroxypropyl cellulose, red ferric oxide, yellow ferric oxide,

titanium dioxide,  carnauba wax.

Figure 1. Analysis Result of Impurities
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Figure 2. Structures of Impurities

Figure 3. Reactions for Impurities
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These 4 impurities in montelukast sodium bulk drug were
identified, synthesized, isolated and characterised by HPLC
techniques. (3)

Degradation Study: (6)

In the montelukast molecule there are a number of functional
groups that harm the chemical stability of this entity.
Montelukast is known to be prone to various types of
degradation; it is mainly the case of three kinds of chemical
transformation:

 Oxidation of  mercapto group to sulfoxide group
according to equation (1),

 Isomerisation at the location of the double bond from (E)
to (Z), or from trans to cis by the effect of light according
to equation (2),



 Dehydration of tert. alcohol, forming the corresponding
olefin according to equation (3).

Sulfoxide Impurity: It is acknowledged that the effective
therapy with montelukast taken by a patient is reduced due to
generation of sulfoxide as an impurity during manufacturing
and storage, as it is considered an inactive compound
pharmacologically. The presence of more sulfoxide impurities
in drug products for adults may be suggested to occur due to
having more ingredients in adult dose formulation compared to
pediatric drug products and differences in tablet form, it is
impossible to deduce with certainty because many factors play
a role in formation of impurities. In a previous thermal stress
testing study of montelukast, sulfoxide impurity was observed
as a major degradation product. Further in another separate
research, it was studied that the presence of microcrystalline
cellulose in the formulation may induce peroxide oxidation of
montelukast and presence of aspartame as a sweetener might
cause higher amounts of sulfoxide impurity. Sulfoxide is one
of the metabolites of montelukast. In safety testing of
metabolites, if it accounts for plasma levels greater than 10
percent of parent drug systemic exposure. However, sulfoxide
metabolite which is identified as a minor metabolite and safety
testing is hardly expected to be done. There are many studies
on identification, quantification and characterization of
impurities in drugs. In such studies of research, sulfoxide
impurity exceeded the threshold value in some drug products,
hence it was qualified to study as a major impurity.

In cytotoxic study, cytotoxic signs are observed at high doses
in some of the strains, but overall results showed that sulfoxide
impurity has no mutagenic activity in metabolic activation. In
in-vitro human lymphocyte chromosomal aberration test,
sulfoxide impurity did not show any clastogenic activity with
and without metabolic activation. Some results achieved which
showed cytotoxicities at high concentrations, in vivo acute
toxicity tests may further be considered to be important for the
impurity in the future. In this study, qualification was  needed
for the sulfoxide impurity above limit. Actually, not only
investigated impurities but also all unidentified impurities in
drugs may affect organisms as a mixture. However, risks
which may occur in organism just in case of interaction
between any sorts of impurities are unknown. Furthermore,
there are also combinations of montelukast products with
desloratadine or levocetirizine in the market. So, interaction
with impurities coming from other active substances might
also be studied.(5,7)

Comparative Drug studies: Montelukast 4 or 5 mg/day has
been analyzed with budesonide inhalation suspension 0.5
mg/day for patients aged 2–8 years, suffering from mild
asthma or recurrent wheezing during a 12-month, multicenter,
randomized study. The frequencies of adverse effects were
comparable, which were of mild to moderate intensity. Those
who took montelukast, experienced mostly of headache, lower
tract infection, and abnormal behavior, which were drug-
related. Few patients stopped taking montelukast due to
adverse events, but there have been no deaths. Montelukast (10
mg/day) has been analyzed with levocetirizine 5 mg/day for 2
days. For ragweed-induced rhinitis during a double-blind,
parallel-group, randomized, placebo-controlled study.
Treatment-related adverse events were common with
montelukast, when compared with placebo (8.6%) and
levocetirizine (8.3%). Drug related adverse effects were seen
mostly with montelukast (5.8%) than levocetirizine (3.8%) or
placebo (2.9%). there have been no serious treatment-related
adverse events. Headache was the foremost typical adverse
event with montelukast (3.2%) and placebo (1.9%) but it had
not been reported in those taking levocetirizine. A review of
comparisons of montelukast and inhaled glucocorticoids
compared to inhaled glucocorticoids alone or montelukast with
inhaled glucocorticoids versus active control and inhaled
glucocorticoids in adolescents and adults. The addition of
montelukast didn't end during a greater overall rate of adverse
events or increased withdrawal rates related to adverse events.
(8)

Placebo-controlled studies: The efficacy and safety of
montelukast are studied in a world , multicenter, randomized
study. The patients were assigned for 12 weeks of treatment
with placebo or montelukast 4 mg as a chewable tablet and
there have been no clinically relevant differences between the
groups within the general frequencies of adverse effects,
individual adverse effects, or the frequency of laboratory
adverse effects, especially raised serum transaminase activities.
(Table 3) But Asthma was more frequent within the placebo
group. The withdrawal frequency was similar compared to the
2 groups. Accidental administration of montelukast up to 18
times the daily dose of 4 mg was well tolerated. The authors
came to the conclusion that montelukast is well tolerated in
this specific group of preschool children. The security and
tolerability of montelukast in patients is evaluated during a
meta-analysis of pooled data from multicenter, randomized
studies and long term extension studies.
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Table 3. Adverse experiences occurring in patients with an
incidence greater than that in patients treated with

placebo.

There have been no clinically important differences in
individual adverse events between the 2 treatment groups. No
dose related adverse effects of montelukast have been found up
to 20 times the daily dose of 10 mg. (9,10)

Drug-Drug Interactions: (10-12)

 Theophylline, Prednisone, and Prednisolone -
SINGULAIR has been administered with other therapies
routinely employed in the prophylaxis and chronic
treatment of asthma with no apparent increase in adverse
reactions. In drug-interaction studies, the recommended
clinical dose of Montelukast don’t have clinically
important effects on the pharmacokinetics of drugs like
theophylline, prednisone, and prednisolone Montelukast
dose of 10mg for pharmacokinetic steady state, did not
cause clinically significant changes within the kinetics of
1 intravenous dose of theophylline. Montelukast's higher
dose daily, didn't cause any major change in plasma
profiles of prednisone or prednisolone following
administration of either oral prednisone or intravenous
prednisolone.

 Oral Contraceptives, Terfenadine, Digoxin, and Warfarin
- In drug interaction studies, the recommended clinical
dose of Montelukast did not have clinically important
effects on the pharmacokinetics of the drugs, oral
contraceptives (norethindrone, ethinyl oestradiol),
terfenadine, digoxin and warfarin. Montelukast's higher
dose regularly didn't significantly change the plasma
concentrations of either component of a pill containing
norethindrone 1 mg/ethinyl oestradiol 35 mcg.
Montelukast of a dose of 10 mg once daily dosed to
pharmacokinetic steady state do not change the plasma

concentration profile of terfenadine or fexofenadine, the
carboxylate metabolite; did not change the
pharmacokinetic profile or urinary excretion of
immunoreactivity digoxin; did not change the
pharmacokinetic profile or influence the effect of a single
30-mg oral dose of warfarin on prothrombin time or the
International Normalized Ratio (INR).

 Thyroid Hormones, Sedative Hypnotics, Non-Steroidal
Anti-Inflammatory Agents, Benzodiazepines, and
Decongestants - Medications included thyroid hormones,
sedative hypnotics, non-steroidal anti-inflammatory
agents, benzodiazepines, and decongestants. Cytochrome
P450 (CYP) Enzyme Inducers, Phenobarbital, which
induces hepatic metabolism, decreased the realm under
the plasma concentration curve. No dosage adjustment
for SINGULAIR is recommended. It is reasonable to use
appropriate clinical monitoring when potent CYP enzyme
inducers, like phenobarbital or rifampin, are co-
administered with SINGULAIR. Effect of Montelukast
on Cytochrome P450 (CYP) Enzymes is that Montelukast
is a potent inhibitor of CYP2C8 in vitro.The data from a
clinical drug-drug interaction study demonstrated that the
pharmacokinetics of rosiglitazone are not altered when
the drugs are administered, indicating that Montelukast
do not inhibit CYP2C8 in vivo. Therefore, montelukast is
not anticipated to markedly alter the metabolism of
medicinal products metabolised by the enzyme (e.g.,
paclitaxel, rosiglitazone, and repaglinide). Co-
administration of Montelukast with itraconazole
(CYP3A4 inhibitor), resulted in no significant increase
within the systemic exposure of Montelukast. Studied
Data from a clinical drug-drug interaction study involving
Montelukast and gemfibrozil (an inhibitor of both
CYP2C8 and 2C9) demonstrated that gemfibrozil, at a
therapeutic dose, increased the systemic exposure of
Montelukast by 4.4-fold. Co-administration of
itraconazole, gemfibrozil, and Montelukast didn't further
increase the systemic exposure of Montelukast. Based on
available clinical data, no adjustment in dosage of
montelukast is required when given with gemfibrozil.

Other interactions: (4,11-13)

SINGULAIR is not used in the reversal of bronchospasm in
acute asthma attacks, including status asthmaticus.
SINGULAIR should not be substituted for inhaled or oral
corticosteroids.

 Aspirin Sensitivity - Patients with diagnosed aspirin
sensitivity should continue avoidance of aspirin or
NSAIDs while taking SINGULAIR. It is used in
improving airway function in asthmatics having aspirin
sensitivity; it hasn't been shown to have
bronchoconstriction response to aspirin and other non-
steroidal anti-inflammatory drugs in aspirin sensitive
asthmatic patients.

 Physicians must know the eosinophilia, vasculitic rash,
worsening pulmonary symptoms, cardiac complications,
and/or neuropathy of their patients. An interaction
between SINGULAIR and these underlying condition has
not been established.

 Nonclinical Toxicology of Carcinogenesis, Mutagenesis,
& Impairment of Fertility – No evidence of
tumorigenicity was seen in carcinogenicity studies. There
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is no further study regarding mutagenic or clastogenic
activity within the subsequent assays; the microbial
mutagenesis assay, the V-79 mammalian cell assay, the
alkaline elution assay in rat hepatocytes, the
chromosomal abnormality assay in Chinese hamster
ovary cells, and within the in vivo mouse bone marrow
chromosomal abnormality assay. Montelukast had no
effects on fertility in male rats (oral doses - 800 mg/kg).

 Montelukast (leukotriene receptor antagonist) was
investigated for its inhibition of the human drug-
metabolizing enzyme cytochrome P4502C8 (CYP2C8). It
was demonstrated to be an inhibitor of CYP2C8-
catalyzed amodiaquine N-deethylase, rosiglitazone N-
demethylase, and paclitaxel 6 α -hydroxylase in human
liver microsomes. Inhibition was also detected when the
reaction was catalysed by recombinant heterologously
expressed CYP2C8.The mechanism was of competitive
inhibition, with Ki values ranging from 0.0092 μM to
0.15 μM. Inhibition potency was highly dependent on the
microsomal protein concentration. Boosting the
microsomal protein concentration by 80-fold yielded a
100-fold reduction in inhibition potency. Preincubation of
montelukast with human liver microsomes and NADPH
did not alter the inhibition potency, which suggested that
montelukast is not a mechanism-based inactivator. It is a
selective inhibitor for human CYP2C8; inhibition of other
human cytochrome P450 enzymes was less. These in
vitro data shows the use of montelukast as a selective
CYP2C8 inhibitor that can be used to find the
contribution of this enzyme to drug-metabolism reactions.
These data also elevates the possibility that montelukast
could have an effect on the metabolic clearance of drugs
which are having CYP2C8-catalyzed metabolism as a
major clearance pathway, thereby eliciting
pharmacokinetic drug-drug interactions. so, it is
theoretically possible that the combination of montelukast
with a CYP2C8 substrate (e.g. amodiaquine (anti-
malarial drug)) could elevate the plasma concentrations
of the substrate.

 Additionally, it is unknown whether Montelukast is
excreted into human breast milk, but there is caution
regarding the use of such medication

Adverse Reactions: The clinical trials were conducted under
widely varying conditions, where adverse reaction rates were
studied in the clinical trials of a drug. The common adverse
reactions in controlled clinical trials were found to be upper
respiratory infection, fever, headache, pharyngitis, cough,
abdominal pain, diarrhoea, influenza, rhino rhea, sinusitis.

Adults, 15 Years aged and Older with Asthma SINGULAIR
has been evaluated for safety in clinical trials. In placebo-
controlled clinical trials, the next adverse effects reported with
SINGULAIR occurred in more than or capable 1% of patients
and at an incidence greater than that in patients who were
treated with placebo. Neuropsychiatric disorders and sleep
disturbances, which affect the paediatric population, show a
negative impact on patients’ quality of life, although most of
them had a clinical resolution after discontinuing Montelukast.
Currently, the pharmacological mechanisms causing neuro-
psychiatric alterations are not clear. Various preclinical
experiments, that explore the function of this pathway in the
central nervous system, reveal an over-expression in the
reparative process that occur during pathological conditions.
Even though studies on children are lacking, it might be

hypothesized that, in susceptible paediatric patients, blocking
CysLT1 by its specific antagonists can lead to neuropsychiatric
adverse reactions. Montelukast can cause hepatobiliary and
pancreatic dysfunction. It has been described in a case of fatal
hepatotoxicity and in this case, it was not possible to describe
the mechanism triggering hepatotoxicity. Various experimental
models of drug-induced hepatotoxicity have shown a
protective effect of Montelukast in rats(2,11).

Neuropsychiatric Events - Serious neuropsychiatric events
have been reported with use of Montelukast Sodium
(SINGULAIR). The post marketing study reports showed that
aggressive behaviour, anxiousness, depression, disorientation,
disturbance in attention, stuttering, hallucinations, insomnia,
irritability, memory loss, obsessive-compulsive symptoms,
restlessness, suicidal thoughts-behaviour and tremor as side
effects. NP events have been seen in adult, adolescent and
paediatric patients with and without a previous history of
psychiatric disorder. NP events have been reported mostly
during SINGULAIR treatment for asthma, but some were
reported after SINGULAIR discontinuation. Due to the chance
of NP events, the advantages of SINGULAIR not outweighs
the risks in some patients, mostly when the symptoms of
disease could also be mild and adequately treated with
alternative therapies. We can reserve the use of SINGULAIR
for patients suffering from allergic rhinitis who have an
inadequate response or intolerance to alternative therapies.
Pharmacists must discuss the benefits and side effects of
SINGULAIR use with patients and caregivers when
prescribing SINGULAIR and advise patients or caregivers to
be alert for changes in behaviour or for new NP symptoms
when taking SINGULAIR. If new NP symptoms are seen, then
it's an advice to a patient to discontinue SINGULAIR and
should get in touch with a healthcare provider immediately. In
some cases, symptoms went after stopping SINGULAIR
therapy, but in some cases symptoms persisted even after
discontinuation of SINGULAIR. So, it should continue to
monitor and give supportive care until symptoms resolve and
re-evaluate the benefits and risks of restarting treatment with
SINGULAIR if such events occur. Many studies that have
analysed published case reports or data-bases of adverse drug
response reporting systems gave suggestions that Montelukast
use is related to the neuropsychiatric events such as anxiety,
sleep disturbance, depression, and suicidality. Montelukast
may affect nerve remyelination when it is given with
Pexidartinib and this may lead to clinical benefits or side
effects(4,14,15)

Cardiovascular events – Cysteinyl leukotriene namely LTC4,
LTD4 and LTE4 are pro-inflammatory mediators of the 5-
lipoxygenase pathway, which has a role in asthma as well as
genetic and preclinical evidence of a contribution to
cardiovascular (CV) diseases. From the study, it was reported
that 4.6% of asthmatic patients had suffered a major CV event
during the observatory period. The result showed a potential
role of LTRAs, montelukast in targeting inflammation and
reducing ischemic events in asthmatic patients(16,17).

Parasomnia - Parasomnias in the form of sleep talking or
sleepwalking were not formerly reported as adverse effects of
Montelukast. Sleep talking is an event of utterances to coherent
chat during sleep, and it is of slight medical concern.
Sleepwalking events are partial arousals which occur during
the first half of sleep. Sleepwalking can be minor or
complicated behaviours including even driving. Although
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Montelukast decreases AHI in patients with OSA by managing
upper airway ARS, its use may result in the outcome of
parasomnias. In such an event, the discontinuation of
Montelukast is usually adequate to lessen this adverse effect.
Alternative Medicine modalities to treat ARS in patients
developing parasomnias while receiving Montelukast should
be investigated. Those possible alternatives may include a
higher dose of inhaled corticosteroids in asthma, topical nasal
corticosteroids or nasal antihistamine drugs for rhinitis, or the
use of omalizumab (18,19).

Simplicity of the treatment regimen, as well as efficacy and the
frequency of adverse effects contribute to the tolerability of a
drug. In general, Montelukast is well tolerated in paediatric
patients, although it remains important to continue to monitor
patients for adverse effects. Montelukast is a well-tolerated
drug in adult and paediatric patients. In the present research, it
appears clear that Montelukast administration has several
ADRs, of which physicians should be aware in their clinical
practice, considering that the administration of Montelukast,
along with related other therapies, could increase the risk of
drug-drug interaction. A better comprehension of the
mechanisms leading to ADRs related to this anti-leukotriene
could help researchers and clinicians to define a therapeutic
strategy aimed to reduce Montelukast toxicity. Further, it is
necessary to conduct more accurate epidemiological studies on
a large scale to discover risk factors favouring Montelukast.

Safety profile : (8,20-21) The most commonly reported clinical
adverse events of montelukast drug treatment were fever,
upper respiratory infection, and asthma exacerbation. Although
montelukast is considered a safe drug because it’s reported
incidence of adverse drug reactions (ADRs) was similar to that
of the control group. Major concerns related to montelukast-
associated ADRs included the occurrence of Churg-Strauss
syndrome (CSS) and the possible association between LTRA
(Leukotriene Receptor Antagonist) and suicidality. A case-
crossover study of some patients with CSS reported that the
use of montelukast was associated with a 4.5-fold increased
risk of Churg-Strauss syndrome onset within 3 months. Churg-
Strauss syndrome , also known as eosinophilic granulomatosis
with polyangiitis, which is a rare autoimmune disorder,
causing vasculitis in patients with a history of asthma or
allergic rhinitis. Treatment for CSS is with glucocorticoids and
other immunosuppressive drugs. Hence, montelukast is a
confounding factor and the withdrawal of steroid use may be
associated with the development of CSS symptoms.

 The United States Food and Drug Administration issued a
warning in 2008 on the possible association between
montelukast use and suicidality. Moreover, in 2020, it
was announced that the drug requires a boxed warning
about mental health side effects because many other anti-
allergy medicines and many health care professionals and
patients or caregivers are unaware of the risk of mental
health side effects.

 One of the studies investigated the relation in
montelukast and antidepressant use and it was concluded
that montelukast initiation was weakly associated with
antidepressant prescription. However, the study
concluded that antidepressant use may be correlated with
asthma severity and not a Montelukast. These findings do
not guarantee the safety of montelukast, so clinicians
should consider the benefits and risks of montelukast
before prescribing it. The efficacy of montelukast for

pediatric asthma is inferior to that of ICSs(Inhaled
corticosteroids). Nonetheless, montelukast has several
advantages.

 First, patients using ICS, have to use the correct
inhalation technique, as no special skills are required to
administer montelukast.

 Second, both patients and prescribing physicians prefer
using a drug that is administered once a day.

 Third, there is no impact on growth, unlike of ICSs use,
which can potentially impair a child's growth.

 Montelukast maintenance therapy is mainly
recommended for asthmatic children who experience
symptoms more than once a month and is recommended
as an alternative method for children with step 2 asthma.

Serum EDN (eosinophil-derived neurotoxin) can be used as a
biomarker for monitoring the effectiveness of pediatric asthma.
It was recommended that starting maintenance therapy with
montelukast when the EDN level is ≥53 ng/mL and stopping
when the EDN level decreases to <45 ng/mL.
However, additional studies are needed to determine the
validity of these recommendations.

Montelukast in COVID-19 Treatment: Although quantity is
not quality, effects of Montelukast may constitute as many
synergistic and potentiating therapeutic possibilities in
COVID-19. Montelukast is a commonly used drug that does
not require any prior cardiological or biological examination; it
can be prescribed for pregnant women and frail older adults,
and it shows a “comfortable” therapeutic range. Moreover, it
could be all the more effective for patients with comorbidities
such as diabetes, sleep apnea, smoking, obesity, or
symptomatic atherosclerotic lesions. We support the conduct
of clinical trials testing the effect of Montelukast in COVID-19
patients from a variety of populations, while keeping in mind
its adverse effects. Finally, it should also be emphasized that a
potential massive use of MK in COVID-19 would risk
depriving asthma patients of their treatment, which should also
be anticipated. (22)

CONCLUSION

 Impurity levels of generic and innovator drugs were not
observed to be significantly different. All these impurities
were isolated by liquid chromatography and specific
spectroscopic techniques.

 The sulfoxide impurity was concluded to be an ordinary
non mutagenic impurity in studies conducted by reviewed
research for hazard identification. Investigated impurities
as well as all unidentified impurities in drugs may affect
organisms as a mixture.

 Drugs possessing CYP2C8-catalyzed metabolism elicites
pharmacokinetic drug-drug interactions with
Montelukast.

 Studies have analyzed case reports of adverse drug
response, that montelukast use is associated with
neuropsychiatric events. Montelukast is a confounding
factor and the withdrawal of steroid use, associated with
the development of CSS symptoms.

 This result is positive for regular consumers, children and
adults. Compliance is further built by the level of support
and supervision provided by parents and caregivers.

 Simplicity of treatment, efficacy, and tolerability of drugs
contribute to monitoring patients for adverse effects and
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effects due to toxicity of drug impurity. These findings
help to characterize the parameters affecting the stability
of drugs and provide useful insight into ways of analysis.

 Using Montelukast in COVID-19 can risk depriving
asthma patients of their treatment.
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