
Original Article

How to cite this article: Rafeeq MM, Murad H. Evaluation of drug utilization 
pattern for patients of bronchial asthma in a government hospital of 
Saudi Arabia. Niger J Clin Pract 2017;20:1098-105.

This is an open access article distributed under the terms of the Creative Commons 
Attribution-Non Commercial-Share Alike 3.0 License, which allows others to remix, 
tweak, and build upon the work non-commercially, as long as the author is credited 
and the new creations are licensed under the identical terms. 

For reprints contact: reprints@medknow.com

Access this article online
Quick Response Code:

Website: www.njcponline.com

DOI: 10.4103/njcp.njcp_378_16

PMID: *******

1098 © 2017 Nigerian Journal of Clinical Practice | Published by Wolters Kluwer ‑ Medknow

Background: Bronchial asthma is a social and economic healthcare burden. 
Drug utilization studies are important tools to assess current prescription 
practices against standard guidelines and help in rationalizing the management. 
Materials and Methods: This retrospective cross-sectional study was designed to 
evaluate the pattern of drug utilization in bronchial asthma patients in a government 
hospital of Saudi Arabia. Retrospective prescribing information of patients of all 
ages and both sexes diagnosed with bronchial asthma being treated with at least 
one of the anti-asthmatic medications was utilized. Demographic details, brand/
generic name, indication, route, dosage, frequency, and date of starting the drug 
were recorded. Prescriptions were examined for order, number, and therapeutic 
class of drugs in addition to poly-pharmacy and appropriateness. Patients having 
other respiratory disorders such as chronic obstructive pulmonary disorder (COPD), 
bronchitis, emphysema, or any comorbidity such as diabetes, hypertension, and 
peptic ulcer were excluded. The Statistical Package for the Social Sciences was used 
for statistical analysis. Results: A total of 380 prescriptions were studied. Patients 
were aged from 4 months to 79 years, with 55.3% males and 44.7% females. 
Pediatric prescriptions were 47.4%. Bronchodilators followed by steroids were the 
most common drug groups. Salbutamol and budesonide were the most common 
from each group, respectively. 89.5% of the patients were having at least two drugs. 
Number of drugs per prescription averaged 3.18 ± 1.22, however, no correlation 
was found between different age groups and number of drugs. 61.3% drugs were 
administered by inhalational route and 34.8% by oral route. Approximately 77.2% 
prescriptions were found to be appropriate. Conclusion: Prescription pattern was 
mainly in accordance with standard guidelines with some knowledge and technical 
gaps in prescription writing methodology.
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prevalence of 13.9% and 8%, respectively, among Saudi 
school children in industrial and nonindustrial areas.[5] 
Another study reported significantly higher prevalence 
of allergy symptoms among Saudi and urban children 
than non-Saudi and rural children, respectively.[6,7] 
In addition, a study by Donques and Nooh 2007 
revealed a prevalence of 15% in school age children; 

Introduction

B ronchial asthma is a worldwide health issue affecting 
more than 150 million people worldwide and 

causing 180,000 deaths annually.[1] People of different 
age groups are affected with an increasing prevalence in 
children. Saudi Arabia also carries a large burden of adult 
and pediatric asthmatic patients, and prevalence among 
adolescents is increasing due to environmental issues, 
lifestyle changes, and rapid industrialization. There is 
also regional variation in the prevalence pattern.[2-4] 
A study by Bener et al. documented an asthma 
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they considered this a major cause of nonappearance 
in schools.[8] Overall, based on past three decades, the 
reported asthma prevalence in pediatric population from 
Saudi Arabia ranged from 8% to 25%.[9] Adolescents’ 
prevalence is also high but still within the world-wide 
reported ranges.[10]

Bronchial asthma is a chronic inflammatory condition 
of the respiratory tract associated with bronchial 
hyper-reactivity and airflow restriction due to airway 
smooth muscle contraction often leading to difficulty in 
breathing and hypoxia.[11] The pathogenesis of asthma 
involves mast cell activation, eosinophil, and T helper 
2 (TH 2) lymphocytes infiltration, IgE formation by 
B lymphocytes, and release of other inflammatory 
mediators, chemokines, and growth factors by airway 
epithelium.[12] On allergen exposure, the asthmatic 
patients show an early phase characterized by sudden 
onset of bronchoconstriction, and then a late phase 
occurring 8–24 hour post exposure. The late phase is 
characterized with influx of inflammatory cells into the 
airways and airway hyper-responsiveness to nonspecific 
stimuli.[13,14] Proper drug therapy is one which controls 
both phases. Asthma produces a substantial economic 
and social burden on families and generally requires 
long-term treatment and patient cooperation to achieve 
clinical control.[15] The main pharmacological approach 
includes bronchodilators, corticosteroids, leukotriene 
modifiers, mast cell stabilizers, antihistamines, and 
mucolytics, often using a combination of these drugs.

Drug utilization studies aim at evaluation of 
appropriateness of drug therapy. WHO defines them as 
“marketing, distribution, prescription and use of drugs 
in a society, with special emphasis on the resulting 
medical, social and economic consequences.”[16] These 
studies intend to identify whether the patterns of 
prescribing, dispensing, and use of medications in a 
specified health care set-up are reliable against standard 
guidelines.[17] The WHO[18] emphasized the use of drug 
utilization studies as a management tool in healthcare 
infrastructure as well as a measuring tool to assess the 
outcome of a therapeutic intervention. Other advantages 
of these studies include (1) creation of a comprehensive 
medico-socio-economic background for decision-
making in healthcare, (2) rationalization of drug use, (3) 
detection and prevention of drug interactions, adverse 
effects and toxicity, (4) provision of performance 
feedback to physicians and other stake holders, and (5) 
designing educational programs that would eventually 
lead to improvement in prescription and drug use.[16] 
The inappropriate medication use patterns in the form of 
irrational prescribing, unwarranted multidrug regimens, 
and disproportionate dosage decreases the effectiveness 

of therapy, increases incidence of the adverse 
effects, and heightens cost of the medical care.[19,20] 
Therefore, it is imperative to assess the prescribing 
pattern of physicians periodically to identify any defects 
and undertake effective corrective measures. Asthma 
drug evaluation studies are rare in Saudi Arabia. Two 
recent studies highlighted some lacunae regarding the 
management of asthma. Al-Kabbaa  et al. 2002 reported 
that merely 39% primary care physicians adhered to 
the standard guidelines in asthma management.[21] They 
also found a low overall awareness level regarding 
national guidelines among physicians. Another study 
revealed that only a small fraction of patients were fully 
controlled, nearly one-third partially controlled, and 
about half were uncontrolled.[22]

This study intends to evaluate the drug utilization 
patterns of anti-asthmatic drugs in asthmatic patients 
and to evaluate whether the drug utilization pattern is 
deviated or in accordance with international guidelines 
for management of asthma.

Material and Methods

Study design: Retrospective cross sectional study.

Inclusion criteria: Patients of all ages and both sexes 
diagnosed with bronchial asthma being treated with at 
least any one of the anti-asthmatic medications at Rabigh 
general hospital.

Exclusion criteria: Patients having other respiratory 
disorders like COPD, bronchitis, emphysema or any 
comorbidities such as diabetes, hypertension, peptic 
ulcer, etc.

The protocol of the study was approved by the King 
Abdulaziz University Research Ethics Committee 
(KAU-REC). Retrospective prescribing information was 
utilized and patient medical records were entered by a 
systematic random sampling. The study duration was 6 
months. Prescriptions of patients who visited the chest 
clinic during the last 1 year counting from the start of the 
study were included. In addition to patient demographic 
details, the following details of each prescribed drug 
were noted: (1) name (brand/generic), (2) indication, (3) 
route, (4) dosage, (5) frequency, and (6) date of starting 
the drug. The prescriptions were examined for order, 
number and therapeutic class of the drugs in addition to 
poly-pharmacy and appropriateness.[23]

The prescriptions were classified as “appropriate” when 
the prescribed drugs have full relationship to diagnosis, 
“partially appropriate” when the drugs are partially 
related to diagnosis, “inappropriate” when there is 
no relationship between the prescribed drugs and the 
diagnosis, and “difficult to comment” when either the 
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albuterol (beta-agonist) in the inhalational form was 
the most common followed by anticholinergic drug 
ipratropium. Approximately 78.9% prescriptions were 
found to contain albuterol (aka salbutamol). The 
next most prescribed class of drugs was steroid led 
by budesonide present in 28.9% of the prescriptions. 
Further analysis based on the usage of individual 
classes of drugs also revealed bronchodilators as 
the leading group (32.63%) followed by steroids 
(21.84%), as depicted in Table 2, which shows the 
usage of individual classes of drugs.

Figure 3 shows the total number of drugs for each 
prescription according to different age groups (Mean 
± SD). The average total number of drugs in each 
prescription (all groups combined) was (3.18 ± 1.22; CI: 

diagnosis is missing or the prescription not written 
clearly.[24] Assessment of deviations from the Global 
Initiative for Asthma (GINA)/Saudi Initiative for Asthma 
(SINA) guidelines was done accordingly.[25,26]

Statistical analysis
Creative Research Systems 1709 Schaeffer Road 
Sebastopol, CA 95472 Descriptive analysis was used 
for all variables. Pearson’s test was used to assess for 
any correlation between age group and number of drugs 
prescribed. Numeric values were placed as mean values 
± SD. A value of P < 0.05 was considered statistically 
significant.

Results

A total of 380 prescriptions were studied. Figure 1 
shows the flowchart of patient medical records included 
for evaluation. The age range was from 4 months to 79 
years. Table 1 shows the demographic characteristics 
of the studied population. Pediatric prescriptions were 
47.4%. There were 55.3% males and 44.7% females.

Figure 2 shows the prescription pattern of anti-
asthmatic drugs. When analyzed according to the 
percentage of prescriptions containing a particular 
drug or combination, most common individual 
drug category present in the maximum number 
of prescriptions were bronchodilators, of which 

Figure 1: Flowchart of patients’ medical record screened for evaluation. 
N = total number of patients in a particular category

Table 1: Demographic characteristics of the study 
population

Age group (years) Percent
1–10 47.4
11–20 10.5
21–30 5.3
31–40 15.8
41–50 13.2
51–60 2.6
61–70 2.6
>70 2.6
Total 100.0

Table 2: Usage of individual classes of drugs
Drug Class Percentage (n)
Bronchodilators 32.63 (124)

Beta-agonists 19.47 (74)
Anticholinergics 7.89 (30)
Methylxanthines 5.26 (20)
Steroids alone 21.84 (83)
Steroids + Beta-agonists 9.74 (37)
Leukotriene Modifiers 4.21 (16)
Antihistaminics 9.74 (37)
Mucolytics / Antitussives 8.68 (33)
Miscellaneous 13.16 (50)

Figure 2: Prescription pattern of anti-asthmatic drugs. Albut = Albuterol 
or Salbutamol; Ipratr = Ipratropium; Tiotr = Tiotropium; Theophyl 
= Theophylline; Doxophyl = Doxophylline; Pred = Prednisolone; 
Methylpred = Methylprednisolone; Hydrocort = Hydrocortisone; Bude 
= Budesonide; Beclo = Beclomethasone; Levosalbut = Levosalbutamol; 
Formot = Formoterol; Flutica = Fluticasone; Salmet = Salmeterol; Monte 
= Montelukast; Antihist = Antihistamines; Mucolyt = Mucolytics
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Discussion

Drug utilization studies are an important tool to assess the 
current therapeutic practices and serve as a background for 
modification and rationalization of disease management 
to decrease economic and social healthcare burden. The 
present study was conducted in Rabigh general government 
hospital which caters to a population of approximately 
200000. The demographic characteristics show a large 
number of patients (47.4%) in the pediatric age group. This 
is anticipated as Rabigh is becoming a heavy industrial 
city and pollution producing units are gradually coming 
closer to the city. These facts are further reinforced by a 
similar study in Saudi Arabia.[5] On the other hand, less 
number of adult and geriatric patients may be attributed to 
underreporting and gradual progression to COPD, which 
was an exclusion criterion in this study.

Prescription pattern shows that maximum number 
of patients (78.9%) were prescribed beta-agonists, 

2.78–3.53). Young adults (21–30) and middle aged (41–
50) were having the maximum number of medications, 
approximately ≥4 drugs per prescription. There was no 
significant correlation between age groups and number 
of drugs prescribed (R = 0.23, P = 0.18).

Table 3 shows the percentage of patients and the total 
number of drugs prescribed. As depicted in Table 3, 
most of the patients (89.5%) were given a combination 
therapy, whereas only 10.5% patients received a single 
drug. Approximately 13.1% prescriptions were having 
more than four drugs (indicating poly-pharmacy).

Figure 4 shows the percentage of route of drug 
administration. Inhalational route was the most common 
(61.3%) followed by oral route (34.8%), whereas 
injectables were given only in a minority of patients. 
None of the prescriptions contained injectables more 
than one-third of the total number of drugs.

Figure 5 shows the appropriateness of prescriptions. 
Approximately 77.2% prescriptions were appropriate, 
4.4% were partially appropriate, and 18.4% were 
“difficult to comment” (diagnosis missing). In general, 
the treatment prescribed were having SABA, LABA, 
ICS, etc., as advocated in GINA document and were in 
accordance with GINA guidelines.

Table 3: Percentage of patients and the total number of 
drugs prescribed

Percentage of patients Number of drugs per 
prescription

10.5 01
15.8 02
34.2 03
26.4 04
13.1 >04

Figure 3: Total number of drugs for each prescription according to 
different age groups (Mean ± SD). Average number of drugs was 3.18 
± 1.22 with all the groups combined. There was no correlation between 
the age groups and number of drugs prescribed

Figure 4: Route of drug administration. Inhalation route was most 
common. Inh = Inhalation; Neb = Nebulization; IV = Intravenous

Figure 5: Appropriateness of prescriptions. Majority (77.2%) of the 
prescriptions were appropriate
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IV methylprednisolone after oral methylprednisolone 
compared to the group given IV hydrocortisone after 
oral methylprednisolone.[41] In another study, oral 
prednisolone and IV methylprednisolone were found 
equally efficacious in children.[42]

There are also well established reports concerning the 
superiority of combination of Inhalational Corticosteroids 
(henceforth ICS) and Long Acting Beta Agonist 
(hereafter LABA) against individual therapy. A study in 
Brazil concluded that a combination of budesonide + 
salbutamol is better than oral prednisolone.[43] Cochrane 
review database also supports these reports.[44,45] 
However, mutual comparison between different ICS and 
LABA combinations revealed equivocal results.[46]

Recently introduced SMART (Single Inhaler Maintenance 
And Reliever Therapy) or SiT (Single Inhaler Therapy) 
approach has produced good results regarding the quality 
of life and dose reduction of both ICS and LABA as 
compared to ICS alone,[47,48] however, there are few 
incidences of flare ups in children; hence, a controversy 
is ongoing regarding the long-term benefits, especially 
in pediatric age group.[49] However, a systematic review 
found fewer exacerbations but associated poor symptom 
control,[50] which was supported by two other studies 
advocating its use based on cost effectiveness and 
achievement of greater asthma control.[51,52] Still trials 
are going on to establish the superiority of single inhaler 
treatment on “as needed” basis.[53] In our study, most of 
the patients were on more than two drugs but subanalysis 
revealed that ICS+LABA SiT were restricted to few and 
that too mainly in adult population. This is in accordance 
with recent updates.

Our results indicated that a small fraction of patients 
were prescribed montelukast, a leukotriene receptor 
antagonist as compared to other previous studies. It 
may be partially explained by a better asthma control 
with already prescribed ICS and SABA. Another reason 
may be a slightly higher cost. Montelukast improves 
PEF, FEV1, and other parameters, reduces nocturnal 
symptoms, and may decrease the concomitant doses of 
ICS and SABA/LABA.[54]

Antihistamines, expectorants, and mucolytics were not 
so much prescribed. Average drugs per prescription was 
3.16, which is far less than a previous study from India, 
indicating better therapeutic practices and adherence to 
guidelines.[55] Further, most of the patients (89.5%) were 
on ≥2 drugs which are required for better control of 
asthma.

Inhalational route is the choice for asthmatic patients as 
it delivers the maximum amount of drug with minimal 
systemic side effects. A previous study showed similar 

more specifically albuterol (salbutamol), making it the 
preferred choice for asthma management. This finding 
is further reinforced by some previous studies in other 
countries.[27,28] It is from the group Short Acting Beta 
Agonist (henceforth SABA), and the main reason for 
its use is rapid onset and low cost. In addition, albuterol 
does not increase exacerbation rates and provides instant 
symptomatic relief.

Anticholinergics were present in approximately 31.6% 
of the prescriptions and individually they are just 
given in 7.89% of the patients. There is limited role of 
anticholinergics alone in asthma; they are mostly used for 
COPD patients though there is some benefit when they 
are used in combination with SABA. Furthermore, the 
side effects of anticholinergic such as dryness of mouth 
and urinary retention may further limit their use.[29-31] 
Methylxanthines are also less preferred (5.26%) as solo 
agents due to their cardio and neurotoxicity profile, 
therapeutic window phenomenon, and zero order kinetics. 
A previous study in Malaysia also revealed similar figure 
for methylxanthines use.[32]

In our study, steroid consist the second largest prescribed 
drugs. This finding is reinforced by a similar study from 
India.[33] Corticosteroids (inhaled and oral) are one of the 
mainstay therapies for asthma. In addition to reduction 
of severity and exacerbation, they reduce airway hyper-
responsiveness. They also help in reducing inflammation 
by inhibiting the activation and recruitment of T cells, 
macrophages, and dendritic cells, by decreasing mast cells 
survival, and by inhibiting the release of inflammatory 
mediators.[34] In addition, they reduce hospitalization, 
improve quality of life, and reduce overall mortality and 
morbidity.[35] A recent systematic review established the 
myriad benefits of systemic steroids in the management 
of asthma.[36]

Previous studies reported equivocal results regarding 
comparative efficacy of different steroids by various 
route of administration, as discussed below. Budesonide 
has shown better pharmacological profile as compared 
to prednisolone,[37] however, prednisolone is cheap 
and available for oral administration. Another study 
documented the preference of budesonide over 
prednisolone in pediatric acute moderate asthmatic 
attacks.[38] However, a study by volovitz et al. reported 
comparable efficacy for budesonide and prednisolone.[39]

There are equivocal results regarding the route of 
administration for steroids, for example, prednisolone 
oral versus hydrocortisone intravenous showed similar 
efficacy.[40] However, a trial studying comparison of 
sequential therapy discovered that PEF, FEV1, and 
asthma scores are far better in the group prescribed 
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more scientific data is required for a precise definition of 
asthma polypharmacy.

Concerning the prescription appropriateness, majority 
(77.2%) were appropriate. Even some from the 
“difficult to comment” category may be appropriate 
but the diagnosis was missing. Partially appropriate 
prescriptions were mainly those having miscellaneous 
drugs for symptomatic treatment like antitussive, 
antipyretics, and analgesics. Moreover, dosage schedule, 
duration, proper address, and legible writing were some 
other issues.

Limitations
Possible limitations of this study include (1) single 
study site, (2) inability to register records due to missing 
diagnosis in almost one-fth (18.4%) of the population, 
and (3) no follow-up due to time constraints.

Conclusion

Our study revealed that prescription pattern is mainly 
in accordance with standard guidelines. Polypharmacy 
was detected but within acceptable limits depending 
on our criteria of 5 or more drugs. Physicians seem to 
be aware of recent guidelines in the management of 
asthma. This may be partially attributed to mandatory 
CMEs, protocol based treatment, and impact of extensive 
asthma education campaign.[66] However, there are some 
knowledge and technical gaps in prescription writing 
methodology such as dosage schedule, duration, patient 
particulars, and legible writing.

Acknowledgment
This work was approved by ministry of health affairs, 
Jeddah, KSA (Approval No. A00230). The authors 
acknowledge with thanks the logistic help and support of 
the Manager of Rabigh General Hospital, the Technical 
Director, and the Staff of Medical Record Section. 
The participation of the fourth year medical students, 
Rabigh College of Medicine (Ahmed Muhammed 
Saeed AlQahtani, Mohammed Muslih Ali AlHarthi, 
Abdulrahman Saleh Mubark AlMajnuni, Ahmed Khalid 
Hussain AlZahrani) is gratefully acknowledged.

Financial source of support
None.

Conflicts of interest
There are no conflicts of interest.

References
1.	 Bronchial asthma Fact sheet N 206; The scale of the problem. 

WHO 2012;Available from: http://www.who.int/mediacentre/
factsheets/fs206/en/. [Last accessed on 2016 Sep 3].

2.	 Al-Ghamdi BR, Mahfouz AA, Abdelmoneim I, Khan MY, 
Daffallah AA. Altitude and bronchial asthma in South-Western 

percentage.[55] However, medication by oral route 
becomes essential in case of inability to use the inhaler 
efficiently in an appropriate manner, especially in 
pediatric and geriatric population. They may not be able 
to coordinate the inspiration timing with inhaler puff. One 
solution is provided by nebulization that does not require 
coordination and works with normal tidal respiration but 
it is needs longer periods and mainly used in emergency 
for termination of acute attack. Oral medications do not 
depend on the technique, and a study reported a higher 
compliance of tablets than inhaled medications for 
asthma.[56] IV route also produces quick relief with 100% 
bioavailability and less airway irritation. Few studies 
have compared the efficacy of these regimens,[40-42] 
however, there is a need for well-designed studies to 
explore the issue of route further.

In our study, the polypharmacy was found to be 13.1%. 
The definition of polypharmacy is very ambiguous. 
Nevertheless, polypharmacy predisposes to drug-related 
problems but a standard number of drugs (as a cut-off 
of polypharmacy), which actually predisposes to this 
is not validated. It is further complicated by major and 
minor polypharmacy.[57-59] Some reports advocate two 
categories of polypharmacy; i.e., >5 drugs/day and >7 
drugs/day;[60] the percentage of polypharmacy increased 
markedly (54.1 to 79%) as the number of drugs defined 
for polypharmacy decreased, as reported previously.[61]

Polypharmacy is also defined by clinically inappropriate 
use of drug.[62] A study by Bushardt et al used two 
definitions of polypharmacy (>6 drugs or potentially 
inappropriate drug). They also summarized different 
definitions and criteria for polypharmacy and a possible 
tool to evaluate polypharmacy.[63] Another study also 
found that polypharmacy defined conventionally (4 or 5 
or more drugs) is not a good indicator for assessment of 
drug-related problems, however, drug interactions and side 
effects are directly proportional to a gradual increase in 
number of drugs in addition to comorbidities and age. They 
advocated that no cut-off should be put as a risk marker to 
predict an increase or decrease in drug related problems.[64]

In addition, even after taking into account ≥4 drugs as 
polypharmacy, in our study, this is still not a significant 
concern as a previous study reported similar results 
(41%) with ≥5 drugs.[65] Thus, a polypharmacy of 13.1% 
in our study by the criteria of more than 4 drugs is not 
alarming, however as discussed above, this percentage 
will increase to 40% if we take the definition of 
polypharmacy as ≥4 drugs and even more if we consider 
minor polypharmacy criteria. However, majority of the 
studies have taken polypharmacy as ≥5 drugs. It is also 
worth mentioning that no study was found mentioning 
polypharmacy of anti-asthamitic drugs specifically and 

[Downloaded free from http://www.njcponline.com on Thursday, October 26, 2017, IP: 165.255.142.217]



Rafeeq and Murad: Prescription pattern for bronchial asthma

1104 Nigerian Journal of Clinical Practice  ¦  Volume 20  ¦  Issue 9  ¦  September 2017

Tasan TH. Asthma control assessment using asthma control 
test among patients attending 5 tertiary care hospitals in Saudi 
Arabia. Saudi Med J 2008;29:714-7.

23.	 Lofholm PW, Katzung BG. Rational prescribing and 
prescription writing. In: Katzung BG, editor. Basic and Clinical 
Pharmacology. 11th ed. USA: McGraw Hill; 2009. pp. 1302-15

24.	 Irshaid YM, Al-Homrany MA, Hamdi AA, Adjepon-Yamoah KK, 
Mahfouz AA. A pharmacoepidemiological study of prescription 
pattern in outpatient clinics in Southwestern Saudi Arabia. Saudi 
Med J 2004;25:1864-70.

25.	 GINA (Global Initiative for Asthma),2015Pocket Guide for 
Asthma Management and Prevention. Available from: http://
www.ginasthma.org/ local/uploads/files/GINA_Pocket_2015.pdf. 
[Last accessed on 2016 Aug 17].

26.	 Al-Moamary Alhaider SA, Idrees MM, Al Ghobain MO, Zeitouni 
MO, Al-Harbi AS, et al. The Saudi Initiative for Asthma - 2016 
update: Guidelines for the diagnosis and management of asthma 
in adults and children. Ann Thorac Med 2016;11:3-42.

27.	 Thamby SA, Juling P, Xin BTW, Jing NC. Retrospective studies 
on drug utilization patterns of asthmatics in a Government 
hospital in Kedah, Malaysia. Int Curr Pharm J 2012;1:353-60.

28.	 Sayadeda K, Ansari NA, Ahmed QS, Upadhyay P, Dey PS, 
Madhwar A. Drug utilization study of antiasthmatic drugs in 
paediatric age group in a tertiary care teaching hospital, Bareilly, 
UP – India. Int J Univ Pharm Biosci 2013;2:145-56.

29.	 Ahmad Z. To analyze relative and additional bronchodilator 
response of salbutamol and ipratropium in smoker and non-
smoker asthmatics (Abstract). Chest 2008;134:s55003.

30.	 Reid JK. The Effect of Ipratropium Nasal Spray on Bronchial 
Methacholine Challenge. Chest 2005;128:1245-7.

31.	 Gross NJ. Anticholinergic agents in asthma and COPD. Eur J 
Pharmacol 2006;533:36-9.

32.	 Thamby SA, Juling P, Xin BT, Jing NC, et al. Retrospective studies 
on drug utilization patterns of asthmatics in a Government hospital 
in Kedah, Malaysia. Int Curr Pharmaceut J 2012;1:353-60.

33.	 Patel Pinal D, Patel RK, Patel NJ. Analysis of prescription 
pattern and drug utilization in asthma therapy. Int Res J Pharm 
2012;3:257-60.

34.	 Lee JH. Evaluating Asthma Medication Use Before and After an 
Acute Asthma-related Event. J Managed Care Pharm 2001;7:303-8.

35.	 Bateman ED. Global guidelines: global strategy for asthma 
management and prevention: Gina Executives’ summary. Eur 
Resp J 2008;31:148-78.

36.	 Krishnan JA, Davis SQ, Naureckas ET, Gibson P, Rowe BH. An 
umbrella review: Corticosteroid therapy for adults with acute 
asthma. Am J Med 2009;122:977-91.

37.	 Wilson AW, McFarlane LC, Lipworth BJ. Systemic bioactivity 
profiles of oral prednisolone and nebulised budesonide in adult 
asthmatics. Chest 1998;114:1022-7.

38.	 Devidayal Singhi S, Kumar L, Jayshree M. Efficacy of nebulized 
budesonide compared to oral prednisolone in acute bronchial 
asthma. Acta Paediatr 1999;8:835-40.

39.	 Volovitz B, Bentur L, Finkelstein Y, Mansour Y, Shalitin S, 
Nussinovitch M, et al. Effectiveness and safety of inhaled 
corticosteroids in controlling acute asthma attacks in children 
who were treated in the emergency department: A controlled 
comparative study with oral prednisolone. J Allergy Clin 
Immunol 1998;102:605-9.

40.	 Dembla G, Mundle RP, Salkar HR, Doifoide DV. Oral versus 
intravenous steroids in acute exacerbation of asthma–randomized 
controlled study. J Assoc Phys Ind 2011;59:621-3.

41.	 Aggarwal P, Bhoi S. Comparing the efficacy and safety of two 
regimens of sequential systemic corticosteroids in the treatment 
of acute exacerbation of bronchial asthma. J Emerg Trauma 

Saudi Arabia. East Mediterr Health J 2008;14:17-23.
3.	 Abudahish A, Bella H. Primary care physicians perceptions and 

practices on asthma care in Aseer region, Saudi Arabia. Saudi 
Med J 2006;27:333-7.

4.	 Al-Frayh AR, Hasnain SM. Prevalence of bronchial asthma in 
children in Saudi Arabia. World Aller Org J 2007;S167-S168.

5.	 Bener A, al-Jawadi TQ, Ozkaragoz F, Anderson JA. Prevalence 
of asthma and wheeze in two different climatic areas of Saudi 
Arabia. Indian J Chest Dis Allied Sci 1993;35:9-15.

6.	 Hijazi N, Abalkhail B, Seaton A. Asthma and respiratory 
symptoms in urban and rural Saudi Arabia. Eur Respir J 
1998;12:41-4.

7.	 Alshehri MA, Abolfotouh MA, Sadeg A, Al Najjar YM, Asindi 
AA, Al Harthi AM, et al. Screening for asthma and associated 
risk factors among urban school boys in Abha city. Saudi Med J 
2000;21:1048-53.

8.	 Donques AA, Nooh RM. Impact of Bronchial Asthma Symptoms 
on the Lifestyle of Asthmatic Saudi Children, Riyadh Saudi 
Arabia. Saudi Epidemiol Bull 2007;14:1.

9.	 Sobki SH, Zakzouk SM. Point prevalence of allergic rhinitis 
among Saudi children. Rhinology 2004;42:137-40.

10.	 Al Ghobain MO, Al-Hajjaj MS, Al Moamary MS. Asthma 
prevalence among 16- to 18-year-old adolescents in Saudi Arabia 
using the ISAAC questionnaire. BMC Pub Health 2012;12:239-47.

11.	 Prendergast J. Asthma, Current Medical Diagnosis and 
Treatment, 49th ed. New York: Mc Graw-Hill Publishers & 
Distributors; 2010. pp. 216-40.

12.	 Barnes PJ. Pulmonary pharmacology. In: Brunton LL, Chabner 
BA, Knollmann BC, editors. Goodman and Gilman’s The 
Pharmacological Basis of Therapeutics, 12th ed. New York: 
McGraw-Hill; 2011. pp. 1031-57.

13.	 Lawrence TE, Millecchia LL, Fedan JS. Fluticasone Propionate 
and Pentamidine Isethionate Reduce Airway Hyperreactivity, 
Pulmonary Eosinophilia and Pulmonary Dendritic Cell Response 
in a Guinea Pig Model of Asthma. J Pharmacol Exp Ther 
1998;284:222-7.

14.	 Westerhof F, Timens W, Van Oosten A, Zuidhof AB, Nauta N, 
Schuiling M, et al. Inflammatory cell distribution in guinea pig 
airways and its relationship to airway reactivity. Mediat Inflamm 
2001;10:143-54.

15.	 Dartnell J. Activities to improve hospital prescribing. Aust Prescr 
2001;24:29-31.

16.	 Parthasarthi G, Hansen KN, Nahata MC. A textbook of clinical 
pharmacy practice: Essential concepts and skills. India: Orient 
Blackswan; 2004. pp. 496.

17.	 Swamy RM, Venkatesh G, Nagaraj HK. A prospective drug 
utilization evaluation of analgesics and pain assessment in 
postoperative urological patients in a Tertiary care hospital. 
Biomed Res 2010;21(Suppl): 4401-5.

18.	 WHOHow to investigate drug use in health facilities: Selected 
drug use indicators. Geneva: World Health Organization WHO/
DAP; 1993. pp. 1: 1-87.

19.	 Carpenter JD, Gorman PN. Using medication list-problem list 
mismatches as markers of potential error. Proc AMIA Symp 
2002;106-10.

20.	 Rambhade S, Chakarborty A, Shrivastava A, Patil UK, Rambhade 
A. A survey on polypharmacy and use of inappropriate 
medications. Toxicol Int 2012;19:68-73.

21.	 Al-Kabbaa AF, Al-Shamrani KM, Salih MA. Does the 
management of bronchial asthma by family physicians meet 
standards of the national protocol?. J Family Commun Med 
2002;9:21-5.

22.	 Al-Jahdali HH, Al-Hajjaj MS, Alanezi MO, Zeitoni MO, Al-

[Downloaded free from http://www.njcponline.com on Thursday, October 26, 2017, IP: 165.255.142.217]



Rafeeq and Murad: Prescription pattern for bronchial asthma

1105Nigerian Journal of Clinical Practice  ¦  Volume 20  ¦  Issue 9  ¦  September 2017

on 2016 Sep 13].
54.	 Wells B. Pharmacotherapy handbook 8th edition. Section 15: 

Respiratory disorder- Chapter 80. Asthma 2011. pp. 906-20.
55.	 Prasad A, Pradhan SP, Datta PP, Samajdar SS, Panda P. Drug 

prescription pattern for bronchial asthma in a tertiary-care 
hospital in Eastern India. Nat J Physiol Pharm Pharmacol 
2015;5:263-6.

56.	 Kelloway JS. Comparison of patients' compliance with 
prescribed oral and inhaled asthma medications. Arch Intern Med 
1995;155:547-88.

57.	 Fulton MM, Allen ER. Polypharmacy in the elderly: A literature 
review. J Am Acad Nurse Pract 2005;17:123-32.

58.	 Frazier SC. Health outcomes and polypharmacy in elderly 
individuals: An integrated literature review. J Gerontol Nurs 
2005;31:4-11.

59.	 Bjerrum L, Rosholm JU, Hallas J, Kragstrup J. methods for 
estimating the occurrence of polypharmacy by means of a 
prescription database. Eur J Clin Pharmacol 1997;53:7-11.

60.	 Haider SI, Johnell K, Thorslund M, Fastbom J. Analysis of 
the association between polypharmacy and socioeconomic 
position among elderly aged ≥77 years in Sweden. Clin Ther 
2008;30:419-27.

61.	 Papazafiropoulou AK, Koutsovasilis A, Pappas S, Bousboulas 
S. Rates of polypharmacy among patients with type 2 diabetes 
mellitus in Greece. Arch Hellen Med 2014;31:750-2.

62.	 Zarowitz BJ, Stebelsky LA, Muma BK, Romain TM, Peterson 
EL. Reduction of high-risk polypharmacy drug combinations 
in patients in a managed care setting. Pharmacotherapy 
2005;25:1636-45.

63.	 Bushardt RL, Massey EB, Simpson TW, Ariail JC, Simpson 
KN. Polypharmacy: Misleading, but manageable. Clin Intervent 
Aging 2008;3:383-9.

64.	 Viktil KK, Blix HS, Moger TA, Reikvam A. Polypharmacy 
as commonly defined is an indicator of limited value in the 
assessment of drug-related problems. Br J Clin Pharmacol 
2006;63:187-95.

65.	 Ikaheimo P, Hartikainen S, Tuuponen T, Kiuttu J, Klaukka T. 
Comorbidity and medication load in adult asthmatics. Scand J 
Prim Health Care 2005;23:88-94.

66.	 Al-Shimemeri A, Al-Ghadeer H, Giridhar H, Al-Jahdali H, 
Al-Moamary M, Khan J, et al. Impact of an extensive asthma 
education campaign for physicians on their drug prescription 
practices. Ann Thorac Med 2006;1:20-5.

Shock 2010;3:231-7.
42.	 Becker JM, Arora A, Scarfone RJ, Spector ND, Fontana-Penn 

ME, Gracely E, et al. Oral versus intravenous corticosteroids 
in children hospitalized with asthma. J Allergy Clin Immunol 
1999;103:586-90.

43.	 Milani Geórgia KM, Rosário Filho NA, Riedi Carlos A, 
Figueiredo Bonald C. Nebulized budesonide to treat acute 
asthma in children. J Pediatr 2004;80:106-12.

44.	 Nannini L, Poole P, Milan SJ, Kesterton A. Combined 
corticosteroid and long-acting beta-agonist in one inhaler versus 
inhaled corticosteroids alone for chronic obstructive pulmonary 
disease. Cochrane Database Syst Rev 2013;8:CD006826.

45.	 Kew KM, Dias S, Cates CJ. Long-acting inhaled therapy (beta-
agonists, anticholinergics and steroids) for COPD: A network 
meta-analysis. Cochrane Database Syst Rev 2014;3:CD010844.

46.	 Bodzenta-Lukaszyk A, Buhl R, Balint B, Lomax M, Spooner K, 
Dissanayake S, et al. Fluticasone/formoterol combination therapy 
versus budesonide/ formoterol for the treatment of asthma: 
A randomised, controlled, non-inferiority trial of efficacy and 
safety. J Asthma 2012;49:1060-70.

47.	 Berger WE, Noonan MJ. Treatment of persistent asthma with 
Symbicort (budesonide/formoterol inhalation aerosol): An inhaled 
corticosteroid and long-acting beta2-adrenergic agonist in one 
pressurized metered-dose inhaler. J Asthma 2010;47:447-59.

48.	 Tashkin DP, Rennard SI, Martin P, Ramachandran S, Martin UJ, 
Silkoff PE, Goldman M. Efficacy and safety of budesonide and 
formoterol in one pressurized metered-dose inhaler in patients 
with moderate to very severe chronic obstructive pulmonary 
disease: Results of a 6-month randomized clinical trial. Drugs 
2008;68:1975-2000.

49.	 Ni Chroinin M, Lasserson TJ, Greenstone I, Ducharme FM. 
Addition of long-acting beta-agonists to inhaled corticosteroids 
for chronic asthma in children. Cochrane Database Syst Rev 
2009;8:CD007949.

50.	 Czarnecka K, Chapman KR. The clinical impact of single inhaler 
therapy in asthma. Clin Exp Allergy 2012;42:1006-13.

51.	 Wickstrøm J. Cost-effectiveness of budeso-nide/formoterol for 
maintenance and reliever asthma therapy in Denmark–cost-
effectiveness analysis based on five randomised controlled trials. 
Clin Respir J 2009;3:169-80.

52.	 Aalbers R. Adjustable maintenance dosing with budesonide/
formoterol compared with fixed-dose salme-terol/fluticasone in 
moderate to severe asthma. Curr Med Res Opin 2004;20:225-40.

53.	 https://clinicaltrials.gov/ct2/show/NCT02149199. [Last accessed 

[Downloaded free from http://www.njcponline.com on Thursday, October 26, 2017, IP: 165.255.142.217]


