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Abstract

Bronchial asthma is a syndrome characterized by episodes of variable obstruction largely reversible either
spontaneously or with treatment. There are various drugs like corticosteroids, Bronchodilators, Mast cell
stabilizers & Leukotriene antagonists for preventing and treating bronchial asthma.

Aim: This study was done to Assess the role of Montelukast, added on therapy to inhaled corticosteroids+f;
agonists( Standard therapy) in chronic mild to moderate bronchial asthma.

Materials & Methods: After getting approval from institutional ethical committee, 30 patients with history of
bronchial asthma (in whom reversibility of airway obstruction was demonstrated with salbutamol inhalation)
were selected for this study. Half of these patients received conventional treatment while other half received
montelukast along with conventional treatment. All patients were recalled for follow up every week for 4 weeks
and were assessed for improvement of symptoms with regard to peak expiratory flow rate(PEFR), Forced
expiratory volume in 1 second(FEV1) & with subjective parameters like cough, Wheez, Dyspnoea &
Sleeplessness.

Results: the frequency of using inhaler was reduced in 86% of patients in montelukast group. Peak expiratory
flow & FEV1 were also significantly improved in montelukast group.

Conclusion: Montelukast added on therapy to inhaled corticosteroids & ff agonists is very effective in treatment
of mild to moderate bronchial asthma. It also helps in tapering the inhaler usage.
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. Introduction

Bronchial asthma is a syndrome characterized by episodes of variable obstruction, largely reversible
either spontaneously or with treatment™. It is provoked either by external stimuli or internal stimuli. The
external stimuli include dust, pollen, cold breeze, certain foodstuffs, smoke, certain drugs like B blockers, etc.
Most of the times, when Asthma is provoked by external stimulus, it is considered as type 1 Hypersensitivity.
The internal stimuli like exercise, emotions like fear, rage, etc. are also known to provoke asthma. On this basis
asthma is classified as atopic (provoked by external stimuli) or non atopic (provoked by emotion, exercise, etc.).
For management of any type of Asthma (atopic or Non Atopic), the standard therapy that is ordinarily used is a
combination of inhaled corticosteroid & a B2-agonist for several years.”) Though the prognosis with this
treatment is fair, long term usage of these drugs result in a number of side effects like oral candidiasis, acne,
sodium & water retention, muscle tremors, tachycardia, etc.. Moreover, there is also chance of decreased
response to B2-agonists due to down regulation of p2- receptors on long term usage !. Hence long term use of
these drugs should be averted
There are various drugs for treating asthma. These include corticosteroids, Bronchodilators, Mast cell
stabilizers & Leukotriene antagonists. The pathogenesis of asthma and site of action of these drugs is illustrated
below.

Allergen
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Figure 1 allergen has entered airway
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After the entry of allergen into the Airway, the structural cells in the airway express “Thymic stromal
lymphopoitin”, which regulates production of T-Helper cells 21!, The macrophages in the area attract T Helper
cells 2 & esinophils by release of certain chemoattractants. T helper cells 2 boost production of IgE Antibodies

from plasma cells. These Anti bodies bind to Mast cells and Basophils to form Mast cell/basophil-Antibody
complex. On re exposure to allergen, the anti bodies tune mast cells to release chemical mediators like
Leukotrienes, Histamine, etc. which are responsible for symptoms of Asthma.
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Figure 3 release of leukotrienes & bronchoconstriction

Leukotrienes are important mediators of Asthma & Bronchoconstriction occurs when they bind to cystinyl
Leukotriene Receptors. This binding can be blocked by leukotriene Receptor Antagonists (Montelukast) .

Leukotriene synthesis Pathway
Arachodonic acid is formed by the damage of cell membrane either due to trauma or due to infections.
Leukotrienes are derived from Arachidonic acid by lipoxygenase pathway as shown in the diagram.
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Leukotrienes are more potent inflammatory substances than prostaglandins®. There are four types of
Leukotriens-LTB4, LTC4, LTD4 & LTE4 (LTA4 is considered as precursor). Of these LTC4, LTD4 & LTE4
are called slow reacting substances of anaphylaxis. All these play important role in many inflammatory
reactions including Bronchial asthma. LTB4 is a potent chemotactic agent and attracts pro-inflammatory cells,
e.g. neutrophils and eosinophils, into tissues.

The drug or drugs used as first line treatment for chronic mild persistent Bronchial asthma remained under
intense scrutiny. According to expert panel guidelines !, the ideal drug for chronic mild persistent Bronchial
asthma should have following features—

1) Be easy to take

2) Improve symptoms of asthma

3) Improve pulmonary functions

4) Improve non specific Bronchial hyper reactivity

5) Decrease airway inflammation

6) Treat all corners with Asthma

7) Decrease exacerbation rates

8) Improve long term outcomes of disease

9) Have minimal side effects

Most of these can be assigned to leukotriene receptor Antagonists.

In this study our aim is to assess the role of Montelukast, a Lukotriene antagonist added on therapy to inhaled
corticosteroids+f32 agonists( Standard therapy) in chronic mild to moderate bronchial asthma & Not those
patients who do not respond to standard therapy.

Il.  Materials and Methods
After getting approval from institutional ethical committee, 30 Patients (aged between 20 — 50 years)
were selected for this study from Government chest Hospital, Warangal, Andhra Pradesh. Lung Function tests
(FEV1- Forced expiratory volume in 1 second) & peak expiratory flow rate were recorded in all patients prior to
the start of study.

Study Period: January 2004 to February 2006. The study population (30 Patients) was selected according to the
following criteria—

Inclusion criteria:

1) Only patients aged between 20-50 years (both male & female patients) were selected.

2) All patients had History of Bronchial asthma in which the reversibility of airway obstruction was
demonstrated with salbutamol inhalation (>12% increase of peak expiratory flow rate when measured
using standard peak flow meter).

3) All patients were free from respiratory infections at least 4-8 weeks prior to case study.

Exclusion criteria:

1) Those patients who did not give consent for study

2) Pregnant women,

3) Patients with history of previous lung diseases like Pneumothorax & Haemoptysis etc.
4) Patients with Hepatic/Renal impairment

5) Alcoholic patients & Patients’ with history of Drug Abuse

The study population comprising 30 patients did not have any of these exclusion criteria.
The study was explained to patients & their consent was taken. Patients were allocated in to two groups (15 in
each group). One group was given Montelukast 10mg along with standard therapy i.e corticosteroid + B2
agoinist (Montelukast group) while the other group was treated with the routine standard therapy with a Placebo
(Control Group). This is a double blind study. Patients & investigator are unaware of type of medication that
was given to both groups.
Two patients in the Montelukast group had exercise induced Asthma, 7 patients in montelukast group & 8
Patients in Control group had Dust & Pollen allergy, 3 patients in Montelukast group & 2 patients in control
group had food allergy (brinjal, milk & milk products, non vegetarian diet).
All patients were called for follow up every week and were assessed for improvement of symptoms and their
peak expiratory flow was recorded with a standard Peak Expiratory Flow Meter. The frequency of using Inhaler
by the patient in that week was also noted. Subjective symptoms (cough, Wheeze, Dyspnoea, Sleeplessness)
were graded every week by the Assistant. At the end of 4™ week Lung Function tests were repeated.
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Statistics : Descriptive statistics was used to analyze data. Results are indicated in percentages. graphs are used
to illustrate results.

I11.  Results
The peak expiratory flow of patients on Montelukast was significantly better than the patients who
were not on Montelukast. The incidence of using Inhaler was also decreased in 13 patients (86%) on
montelukast. The peak expiratory flow these patients was improved despite the decreased use of B2 agonist &
corticosteroid inhalers.
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Subjective symptoms like cough, wheeze, dyspnoea, sleeplessness were decreased in montelukast group. These
are illustrated in graph.
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Figure 5 frequency of using inhaler

IV.  Discussion

Bronchial asthma is reversible obstructive airway disease and troubles the patients with shortness of
breath. Previously, when there were no inhalers, if there was an asthma attack suddenly, Patient had to run to a
hospital for getting treatment. In the hospital, such patients were treated by giving Deriphylline injection
immediately while keeping the patient in slant position with back rest & by providing oxygen supplementation.
If it was not controlled, I.VV. aminophylline drip + nebulisation were used. The main drawback of this treatment
was that patient had to run to hospital whenever he gets an attack.

With time, the Corticosteroid inhalers and salbutamol/salmetrol inhalers evolved which can be used by
patient without depending on others. Patients are generally advised to carry these inhalers with them. Whenever
the patient doubts, he has to take 2 puffs (100 metered dose/puff) to prevent sudden attack. In winter, patient has
to inhale same dose twice a day (morning & night) & also whenever necessary.

DOI: 10.9790/0853-1505105459 www.iosrjournals.org 57 | Page



Study Of Role Of Montelukast Added On Therapy To Inhaled Corticosteroids & B Agonists In Mild-

But long term use of corticosteroid inhalers results in fungal infections of throat, tongue and also
result in hoarseness of voice. Similarly prolonged B agonist use is also not advised, especially in older age
groups. B adrenoceptor agonists have inotropic and chronotropic effects that can increase arrhythmias and
cardiomyopathy. They can also worsen or induce myocardial ischaemia and cause electrolyte disturbances that
contribute to arrhythmias. Tremor is a well known distressing adverse effect of -agonist administration.

In this study, it was seen that Montelukast helped in tapering of these drugs. The frequency of using

inhaler was decreased from 4 times a week to 1 time a week in 86% of patients on Montelukast. It was also seen
that there was a significant improvement in peak expiratory flow of all patients on montelukast. In a similar
study [, done on patients with aspirin intolerant asthma, there was significant improvement in Peak expiratory
flow & Forced expiratory volume in 1 second (FEV1). On contrary, in a study® involving patients who do not
respond to standard therapy it was seen that the peak expiratory flow of only few patients was improved
significantly with Montelukast added on therapy.
In this study, it was seen that 2 patients with exercise induced Asthma were not much benefitted with
Montelukast. However in another study!®, it was seen that Montelukast was as effective as beta agonists for
treatment of exercise induced asthma. So beta agonist may be replaced with Montelukast monotherapy in these
cases.

There are few adverse effects associated with montelukast In our study, Patients were asked to report
any adverse effects they might experience during the treatment period. 3 patients(20%) reported anorexia and
abdominal fullness. One patient (6%) complained mild abdominal pain & constipation from 5" day onwards.
26% of patients( 4 patients) complained of mild headache during evening times at the end of 1% week.
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Figure 6 Adverse Effects of Montelukast
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There are also few reportst®** of Churg-Strauss syndrome. According to a retrospective study™ from
2008 — 2013, significant number of pediatric patients experienced side effects like over activity & abdominal
pain. However in another study™® involving large number of pediatric patients, the frequency of adverse effects
was insignificant. Also a study!* conducted on pregnant women claimed that leukotriene antagonists are not
associated with major teratogenic effects. However leukotriene antagonists must be used with caution in
pregnant women.

V.  Conclusion
Montelukast added on therapy to inhaled corticosteroids & B agonists is very effective in treatment of
mild to moderate bronchial asthma. It also helps in tapering the inhaler usage.

Acknowledgements
I wish to express my sincere thanks to Dr.Indira Narayan, Rtd. Prof, HOD (Pharmacology)& Principal
of Kakatiya Medical College, Dr.B.Anandham Rtd. Prof,Successive HOD(Pharmacology)&Vice
Principal(Admin.) of Kakatiya Medical College,Warangal & Dr.Narayana Reddy (ex-supt. of Govt. Chest &
TB Hospital,Warangal, Andhra Pradesh for their co-operation & guidance

DOI: 10.9790/0853-1505105459 www.iosrjournals.org 58 | Page



Study Of Role Of Montelukast Added On Therapy To Inhaled Corticosteroids & B Agonists In Mild-

1.
[2).

[3].
[4].
[5].
[6].
[7].

8.

[9].

[10].
[11].

[12].

[13].

[14].

References
Yong Yau Ong, Woo Keng Thye. A Clinical Approach to Medicine. chapter 44, page 858, Jan 2001
Michael Tamm, David H. Richards , Bianca Beghé ‘Leonardo Fabbri. Inhaled corticosteroid and long-acting pBr-agonist
pharmacological profiles: effective asthma therapy in practice. Respiratory Medicine, Volume 106, Supplement 1, Page S9-S19.
December 2012
HL Sharma, KK Sharma. Principles of pharmacology. Chapter 48. Vol 2, page 645, para 5, line 8.
Watson B, Gauvreau GM.:Thymic stromal lymphopoietin: a central regulator of allergic asthma. Taylor & Francis online. Vol 18.
Issue 7. Page 771- 775. 14 Jul 2014
C. Woodward. Protein Structural Biology in Biomedical Research, vol 22A, Part 1. Chapter 9, page 35, Para 3, line 10
Betheseda. Guidelines for Management of Asthma. Expert Panel report. National institute of Health, April, 1997.
Sven-Erik Dahlén, Kerstin Malmstrom, Ewa Nizankowska, Barbro Dahlén, Piotr Kuna,Marek Kowalski et.al. Improvement of
Aspirin-Intolerant Asthma by Montelukast, a Leukotriene Antagonist-A Randomized, Double-Blind, Placebo-Controlled Trial.
American Journal Of Respiratory And Critical Care Medicine. Vol 165, page 9-14,2002
Douglas S Robinson, Debbie Campbell, Peter J Barnes. Addition of leukotriene antagonists to therapy in chronic persistent asthma:
a randomised double-blind placebo-controlled trial. The Lancet Respiratory Medicine. Volume 357, No. 9273, p2007-2011, 23
June 2001
Albert Coreno, Mary Skowronski, Chakradhar Kotaru, E.R. McFadden Jr. Comparative effects of long-acting B.-agonists,
leukotriene receptor antagonists, and a 5-lipoxygenase inhibitor on exercise-induced asthma. Journal of Allergy and Clinical
Immunology. Volume 106, Issue 3, Pages 500-506,September 2000.
J M Tuggey, H S R Hosker. Churg-Strauss syndrome associated with montelukast therapy. Thorax.vol.55, Page 805- 806.2000
Michael E. Wechsler, David Finn, Dineli Gunawardena et.al. Churg-Strauss Syndrome in Patients Receiving Montelukast as
Treatment for Asthma. Vol 117(3), page 708-713, March 2000.
Semiha Bahceci Erdem, Hikmet Tekin Nacaroglu, Canan Sule Unsal Karkiner, Ilker Gunay, Demet Can. Side Effects of
Leukotriene Receptor Antagonists in Asthmatic Children. Iran J Pediatr. VVol. 25(5), page 1-5, October 2015.
Barbara Knorr, Luis M. Franchi, Hans Bisgaard et.al. Montelukast, a Leukotriene Receptor Antagonist, for the Treatment of
Persistent Asthma in Children Aged 2 to 5 Years.American academy of pediatrics. VOLUME 108, ISSUE 3,Page 1-10, September
2001
Ludmila N. Bakhireva, Kenneth Lyons Jones, Michael Schatz, Hillary S. Klonoff-Cohen, Diana Johnson, Donald J. Slymen,
Christina D. Chambers.Safety of leukotriene receptor antagonists in pregnancy. The journal of allergy and clinical immunology.
Volume 119, Issue 3, Pages 618-625

DOI: 10.9790/0853-1505105459 www.iosrjournals.org 59 | Page


http://www.ncbi.nlm.nih.gov/pubmed/?term=Watson%20B%5BAuthor%5D&cauthor=true&cauthor_uid=24930783
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gauvreau%20GM%5BAuthor%5D&cauthor=true&cauthor_uid=24930783
javascript:void(0);
javascript:void(0);
javascript:void(0);
http://www.thelancet.com/journals/lanres/issue/current
http://www.thelancet.com/journals/lancet/issue/vol357no9273/PIIS0140-6736%2800%29X0248-6
http://www.sciencedirect.com/science/article/pii/S0091674900005169
http://www.sciencedirect.com/science/article/pii/S0091674900005169
http://www.sciencedirect.com/science/article/pii/S0091674900005169
http://www.sciencedirect.com/science/article/pii/S0091674900005169
http://www.sciencedirect.com/science/journal/00916749
http://www.sciencedirect.com/science/journal/00916749
http://www.sciencedirect.com/science/journal/00916749
http://www.sciencedirect.com/science/journal/00916749/106/3
http://pediatrics.aappublications.org/content/108/3
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);

