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Safety of Bronchodilators and Corticosteroids in
Hyper Reactive Air Way Disease in Children Aged
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Abstract: Background: Bronchial asthma is a common, chronic inflammatory lung disease which attacks all age groups but often
starts in childhood. Patients with moderate to severe asthma have to take long-term anti-inflammatory medications like inhaled
corticosteroids daily to control the underlying inflammation and to prevent symptoms and attacks. If symptoms occur, short-term
medications like short-acting beta2 agonists are used to relieve them. Materials & Methods: A non-experimental prospective
observational study for a period of 6 months was conducted in a tertiary care teaching hospital with 147 patients from pediatrics ward.
The parents of the patient were interviewed for the ADRs (Adverse Drug Reaction) and efficacy of treatment was measured using PEFR
with help of breathometer. Results: Efficacy of both monotherapy (42.1%) and combination therapy (57.82%) was measured using
PEFR (Peak Expiratory Flow Rate) and the success rate of monotherapy and combination therapy with PEFR was 66% and 83%
respectively. Safety profile of both bronchodilators (salbutamol) and inhaled corticosteroids (budesonide) were observed and some ADRs
with monotherapy and combination therapy were observed and reported. Conclusion: From this study it was found that both efficacy
and safety profile is more with combination therapy (bronchodilators+corticosteroids) than with monotherapy.
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1. Introduction

Asthma , a chronic inflammatory airways disease is a
complex condition where interaction of genetics and
environment play a role and is characterized by variable and
recurrent attacks of breathlessness, wheezing, chest
tightness, and cough, particularly at night and/or in the early
morning due to airflow obstruction, bronchial hyper-
reactivity to aerobiologicals and irritants. In an attack, the
lining of the passages swell causing the airways to narrow
and reducing the flow of air in and out of the lungs ™.
Asthma is classified based on symptoms severity and lung
function tests like PEF (Peak Expiratory Flow) and FEV1
(Forced Expiratory Volume in 1% second) as intermittent,
mild, moderate and severe asthma ¥ The fundamental
causes of asthma are not completely understood. The
strongest risk factors for developing asthma are a
combination of genetic predisposition with environmental
exposure to inhaled substances and particles that may
provoke allergic reactions or irritate the airways P The
pathophysiology of asthma is complex with participation of
several interacting inflammatory cells, which result in acute
and chronic inflammatory effects on the airway . In the
treatment of asthma we use stepwise approach according to
the severity of asthma and ability to control symptoms ™.
Patients with moderate to severe asthma have to take long-
term anti-inflammatory medications daily i.e. inhaled
corticosteroids to control the underlying inflammation and
airway remodeling in uncontrolled asthma and to prevent
symptoms and attacks. If symptoms occur, short-term
medications like inhaled short-acting beta2-agonists are used
to relieve them. In this study we are emphasizing the safety
and efficacy of bronchodilators and corticosteroids in the
pediatric patients having asthma. The monotherapy with
LABA (Long Acting Beta2 Agonist) may be associated with
severe adverse events and asthma-related deaths, while
monotherapy with ICS (Inhaled Corticosteroids) may be
associated with a higher risk of growth suppression. On the
other hand, the concurrent use of a LABA with an ICS has

been associated with positive outcomes including symptom
reduction and reduced rate and severity of exacerbations **!.

2. Literature Survey

e Ying Xia, Christina ML Kelton, Patricia R. Wigle et al;
2013 conducted a study on Safety of LABA and ICS in
Children and Adolescents with Asthma and concluded that
the concurrent use of a LABA with an ICS has been
associated with positive outcomes including symptom
reduction and reduced rate and severity of exacerbations
while LABA monotherapy may be associated with SAEs
and asthma-related death, while ICS monotherapy may be
associated with a higher risk of growth suppression *2.

e Wim M. C. van Aalderen and Aline B. Sprikkelman,
2011; conducted a prospective observational study and
They concluded that ICS are generally well tolerated in
both school-aged and preschool children, and adverse
events tend to be minimal in both age groups when the
ICS is used in appropriate doses !,

3. Materials and Methods

Type of study: A Non-experimental prospective
observational study has been carried out to know the role of
beta 2 agonists and corticosteroids and safety profile in
asthmatic patients.

The study was conducted in a tertiary care teaching hospital,
Government General Hospital, Guntur with 147 patients
from pediatrics ward, from 01-04-2014 to 31-08-2014. The
study method involves inpatients and outpatients who were
selected based on inclusion and exclusion criteria and an
informed consent was taken. The management of patient
illness, his/ her improvement and present medical history
were also recorded. The parents of the patient were
interviewed for the ADR. Patient information was collected
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through a data collection form from the case sheets and the
data was tabulated, analyzed using suitable statistical tools.

Inclusion Criteria

* Children aged from 1 — 12 years are included in the study

 Patients of both sexes who were diagnosed to have
bronchial asthma were included.

« Patients and their care givers, willing to participate in the
study were included.

Exclusion Criteria

* Children <1 year and >12 years of age were excluded
from the study.

+ Patients diagnosed to have bronchial asthma with co-
morbid conditions were not included in the study.

 Patients with congenital anomalies any systemic or
physiological or pathological diseases/disorders other than
bronchial asthma were excluded.

4. Observations and Results

Out of 147 cases 58(39.4%) were 1-4yrs and 89(60.6%)
were 5-12yrs age distribution.

Table 1: Age Wise Distribution

Age No. of Percentage%
Cases(N=147)
1- 58 394
4yrs
5- 89 60.6
12yrs

From this it is evident that prevalence of bronchial asthma
was more in children aged 5-12yrs.

Table 2: Age Wise Sex Distribution

Age Male(n=86) Female(n=61)
1-4yrs 32 26
5-12yrs 54 35

Out of 147 patients 86(58.5%) were male and 61(41.49%)
were female.

Table 3: Distribution Based on Family History

Category Age

1-4yrs  [5-12yrs
Positive Family History 43 71
No Family History 15 18

From the above table it is evident that prevalence of asthma
is more with positive family history.

Table 4: Drug Prescribing Pattern in Asthmatic Patients

Namr of the Drug No.of Patients Used
Salbutamol 117
Terbutaline 5
Adrenaline 2
Salmeterol 32
Amoxicillin 106
Paracetamol 94
Budesonide 73

Cetirizine 63
Chlorpheneramine maleate 41
Ipratropium + Salbutamol 38
Montelukast 22
Salmeterol + budesonide 14
Salmeterol + fluticasone 18

From the above table most commonly prescribed drugs were
salbutamol, amoxicillin,  paracetemol followed by
budesonide.

Table 5: Therapeutic Outcome by PEFR in 5-12yrs

CATEGORY PEFR
Monotherapy | Combination therapy
(n=36) (n=53)
Treatment was effective 28 44
Treatment was not effective 8 9

Out of 36 cases of Monotherapy, 25 cases were Salbutamol
and 11 cases were Budesonide
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Figure 1: Measuring Treatment Outcome by PEFR

Therapeutic outcome was found to be more effective with
combination therapy.

Table 6: Adverse Effects Observed With Salbutamol,
Budesonide & Combination Therapy
Drug | Adverese Drug | No. of Cases
Monotherapy
Nausea
Insomnia
Headache
Oral candidiasis
Pharyngitis
Weight gain
Sleep disturbances
Tachycardia
Tremor
Combination Therapy
Nausea
Weight gain
Tachycardia
Oral candidiasis
Pharyngitis
Headache

Salbutamol

Budesonide

Salmeterol
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Figure 2: Incidence of ADRS

5. Discussion

A total of 147 patients were recruited in the study
based on inclusion and exclusion criteria and they were
classified according to their age as in table 1 as 1-4yrs (58)
and 5-12yrs (89). The prevalence of asthma was much
observed in the age group of 5-12yrs. In 1-4yrs of age male
were 32 and females 26 and in age 5-12yrs males were 54
and females 35. Males tend to be more prone than females
in childhood. Many of the patients were associated with
shortness of breath and wheeze during the attack and
exacerbated mostly during night. Family history of the
patients supported the occurrence of bronchial asthmas in
table 3. 43, 71 cases among the age group of 1-4yrs and 5-
12yrs respectively were observed with a positive family
history. Triggering factors has also played a vital role in
occurrence of attacks i.e. winter season, food, allergens.

Ying Xia and Christina ML Kelton ™ stated that Safety
of  Long-Acting Beta  Agonists and Inhaled
Corticosteroids in  Children and Adolescents with
Asthma and concluded that the concurrent use of a
Long acting beta 2 agonist with an Inhaled
corticosteroid has been associated with positive outcomes
including symptom reduction and reduced rate and severity
of exacerbations while Long acting beta 2 agonist
monotherapy may be associated with Serious adverse
drug events and asthma-related death, while Inhaled
corticosteroid monotherapy may be associated with a
higher risk of growth suppression. As in our study we
state that use of combination is a better choice than
monotherapy.

The prescribing pattern followed in  government
general hospital, Guntur for asthmatic patients is
salbutamol (79.5%), amoxicillin (72.1%), paracetemol

(63.94%) followed by budesonide (49.65%) as stated
in table 4. Comparing the monotherapy and
combination therapy; combination is much advisable
as the patients responded well when compared to
monotherapy. It was measured using PEFR, more than

30% increase in the value of PEFR compared to initial
value i.e before inhalation considered as effective outcome;
value of both the therapies before and after administration
as stated table 5. 42.1% were prescribed with
monotherapy and 57.82%  were prescribed  with
combination therapy. The success rate of monotherapy
and combination therapy with PEFR was 66% and 83%
respectively as stated in figure 1.

Safety profile of both bronchodilators (salbutamol) and
inhaled corticosteroids (budesonide) were observed and
documented. From table 6 following ADRs were observed
Nausea (n=4), insomnia (n=2), headache (n=3) was drawn
out when salbutamol was used; oral candidiasis (n=6),
phyryngitis (n=3), weight gain (n=5) were observed with
budesonide and with salmeterol sleep disturbances (n=4),
tachycardia(n=8), tremors(n=6)were observed.
combination therapy with budesonide with salbutamol
resulted in nausea (n=5), weight gain (n=3), Salmeterol
with Budesonide resulted in tachycardia(n=7), oral
candidiasis(n=8) and salmeterol with fluticasone resulted
in pharyngitis(n=4), headache(n=8) and their incidence
were coded in Figure 2.

Patients were prescribed both with monotherapy and
combination therapy. The results established that
combination therapy was much of choice than
monotherapy as its treatment outcome and safety profiles
were higher than monotherapy comparatively

6. Conclusion

Patients were assessed for the outcome of therapy by PEFR
(Peak Expiratory Flow Rate) the success rate for
combination therapy was more than monotherapy. Safety
profile of combination therapy was more when compared to
monotherapy i.e combination therapy of salmeterol with
budesonide, salmeterol with fluticasone and salbutamol with
budesonide resulted in less and non serious side effects and
more effective outcomes compared with monotherapy of
salmeterol and budesonide alone. LABA monotherapy may
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be associated with SAEs and asthma-related death, while
ICS monotherapy may be associated with a higher risk of
growth suppression and the concurrent use of a LABA with
an ICS has been associated with positive outcomes including
symptom reduction and reduced rate and severity of
exacerbations.

References

[1] Chronic respiratory diseases- Asthma definition.
Available from:
http://www.who.int/respiratory/asthma/definition/en

[2] Ganesh S Kumar, Gautam Roy, L Subitha, et al;
Prevalence of bronchial asthma and its associated
factors among school children in urban Puducherry,
India; Journal of natural science, Biology and
Medicine ; 2014 Jan; 5(1): 59-62.

[3] Joseph T. Dipiro, Robert L. Talbert, Gary C. Yee,
Gary R. Matzke, Barbara G. Wells, L. Michael Posey.
Pharmacotherapy A Pathophysiologic  Approach:
Respiratory disorders; Asthma; Seventh Edition.
McGraw Hill; 2008.

[4] Leon Shargel. Comprehensive Pharmacy Review:
Asthma; Seventh Edition. WoltersKluwer Lippincott
Williams & Wilkins; 2010.

[5] Dan L. Longo, Dennis L. Kasper, J. Larry
Jameson, Anthony S. Fauci, Stephen L. Hauser,
Joseph Loscalzo. Harrison's  Principles  of
Internal Medicine: Diseases of Respiratory system-
Asthma. Eighteenth Edition. McGraw Hill; 2012.

[6] Parveen Kumar, Michael Clark. Clinical
Medicine: Respiratory diseases: Asthma. Seventh
Edition. Saunders Elsevier; 2009.

[7] Kumar, Abbas, Fausto, Mitchell. Robbins Basic
pathology; The Lung; Asthma: 8" edition. Elsevier;
2007.

[8] Asthma; Mayoclinic; Updated 13th February 2014;
Available from: http://www.mayoclinic.org/diseases-
conditions/asthma/basics/lifestyle-home remedies/con
20026992

[91 Mohammad Arief, Bonthu Satyanarayana et al;
Clinical Pharmacist Role In The Management Of
Asthma In A Tertiary Care Hospital, Journal of
current chemical and pharmaceutical sciences; 3(2),
2013, 100-112.

[10] Berger WEL, Leflein JG, Geller DE and
Parasuraman B; The safety and clinical benefit of
budesonide/formoterol  pressurized  metered-dose
inhaler versus budesonide alone in children; Allergy
and asthma proceedings: the official journal of
regional and state allergy societies; 2010 Jan-Feb;
31(1): 26-39.

[11] Benjamin volovitz Jacob Amir; Growth and pituitary
— adrenal function in children with severe asthma
treated with inhaled budesonide; The New England
journal of medicine; Dec2, 1993; 329(23): 1703-1708.

[12] Ying Xia, Christina ML Kelton, Patricia R. Wigle
et al; Safety of Long-Acting Beta Agonists and
Inhaled Corticosteroids in Children and
Adolescents with Asthma; Therapeutic Advances in
Drug Safety; September 20, 2013

[13] Jones BP, Paul A; Management of acute asthma in
the pediatric patient: an evidence based review;

PediatrEmerg Med Practice; 2013 May;10(5); 1-23.

[14] Wang T1, Huang H, Yi HL, et al; Effects of
inhaled corticosteroids on bone age and growth in
children  with  asthma; Chinese journal of
contemporary pediatrics; 2012 May;14(5):359-61.

[15] Dr.Sgren Pedersen et al; Clinical Safety of
Inhaled Corticosteroids for Asthma in Children;
Drug safety; Nov 2012; 29(7): 599-612.

[16] Wim M. C. van Aalderen and Aline B. Sprikkelman;
Inhaled corticosteroids in childhood asthma: the story
continues; European journal of pediatric; Jun 2011;
170(6): 709-718.

[17] Badrul A. Chowdhury, M.D, Ph.D, and Gerald Dal
Pan, M.D., M.H.S; The FDA and Safe Use of Long-
Acting Beta-Agonists in the Treatment of Asthma;
The New England journal of medicine; Apl 1 -2010;
362:1169-1171.

[18] KURTIS S. ELWARD, MD, MPH, and SUSAN
M. POLLART, MD, MS; Medical Therapy for
Asthma: Updates from the NAEPP Guidelines;
American Family Physician; 2010 Nov
15;82(10):1242-1251.

Author Profile

Gummadi. Anusha, Doctor of pharmacy, Department of
pharmacy practice, Chalapathi institute of pharmaceutical sciences,
Guntur.

Atla. Sravya varma, Doctor of pharmacy, Department of
pharmacy practice, Chalapathi institute of pharmaceutical sciences,
Guntur.

Syamala. Sravathi, Doctor of pharmacy , Department of pharmacy
practice, Chalapathi institute of pharmaceutical sciences, Guntur.

Dr. P. Yashodhara MD, Professor, Faculty, Dept. of Paediatrics,
Government general hospital, Guntur.

Dr. K. Ramireddy MD, Asst. professor, Faculty, Dept. of
Paediatrics, Government general hospital/Guntur medical college,
Guntur.

Volume 4 Issue 4, April 2015

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: SUB152834

221






