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INTRODUCTION
The last few decades have seen a rise in the prevalence of all allergic 
diseases, including asthma; asthma is a common chronic disease that 
affects the quality of life of patients and has a signicant economic 
impact. Nowadays global warming, environmental pollution and 
natural disasters like earthquake, landslides, supercyclones aid the 
increase number of asthmatic patients. Around 235 million people are 
living with asthma. Over 80% of asthma-related deaths occur in low-

[1]and lower-middle income countries. In India, asthma imposes a 
substantial burden; though there is a paucity of appropriate 
epidemiological data to determine prevalence for asthma or the 
allergic asthma. The burden of rhinitis and asthma in Indian population 
is presently estimated more than one billion. But despite imposing 
substantial burden both diseases still remains under-recognized, 
underestimated and under-treated, in India. Besides focusing in the 
unmet needs in asthma treatment, the Global Asthma Physician and 
Patient Survey also revealed that there exists a direct relationship 
between the quality of physician–patient communication, the level of 
treatment side effects and the extent of patient compliance, 
highlighting a clear need for improved patient-focused care in asthma. 
Patients with severe persistent asthma who are inadequately controlled 

[2] despite Global Initiative for Asthma (GINA) step IV therapy, are a 
challenging population with signicant unmet medical need. Several 
reasons have been quoted for this non-maintenance of therapeutic 
effects, such as patient non-adherence, poor inhalation, lack of 
response to pharmacotherapy, presence of co-morbid diseases, triggers 
such as respiratory infections (particularly viral), indoor allergens and 

environmental exposures. This subset of patients, who experience 
frequent exacerbations requiring emergency department visits or 
hospitalizations, may benet from novel therapies like anti 
immunoglobulin-E (IgE) antibodies, cytokine modulators and 
allergen immunotherapy; designed to target specic mechanisms 

[3] underlying airway inammation. Through a coordinated worldwide 
effort, GINA 2019 aims to increase awareness regarding asthma 
among health professionals, public health authorities and the 
community at large, and also aims to improve its prevention and 
management. The global strategy for asthma management and 
prevention has been extensively revised to provide a comprehensive 
and integrated approach to asthma management that can be adapted for 

[2]local conditions and for individual patients. 

Asthma is one of the commonest chronic diseases in India, also very 
much prevalent in the states of eastern India. Most of asthmatic 
patients are relieved from the symptoms by anti-inammatory drugs, 
bronchodilators and concurrent use of antileukotrienes drugs. Despite 
varied therapeutic options being currently available, a vast majority of 
asthma patients with moderate to severe persistent asthma continue to 
experience symptoms even after therapy with inhaled or systemic 

[4] corticosteroids. These patients require frequent/planned/unplanned 
medical attention and seek care in emergency departments and other 
urgent care facilities. With a global need of promoting rational drug use 
in healthcare, drug utilization pattern studies could provide feedback 
to prescribers and help in fostering rational drug usage.In this 
background the present study was planned to study the drug utilization 
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ABSTRACT
Background: In India, asthma imposes a substantial burden; though the disease still remains under-recognized, underestimated and under-treated 
in masses.With a global need of promoting rational drug use in healthcare, drug utilization pattern studies could provide feedback to prescribers and 
help in fostering rational drug usage. The present study was planned to study the drug utilization pattern in patients of asthma in a tertiary care set-
up in eastern India and to evaluate it with respect to GINA guidelines. 
Materials and Methods: The study was carried out over a period of one year where cases with conrmed diagnosis of asthma, who gave informed 
consent to participate were included.Drug usage pattern was determined in the light of drugs prescribed, mean drugs per prescription, percentage of 
drugs prescribed in generic name and having conformation to national essential drug list. Percentage of inhalational, injectable, xed dose 
combination and antibiotics per prescription were noted. Data were checked for completeness and statistically analysed. 
Results: The present study included 370 participants. A total of 1514 drugs were prescribed, with 4.09 drugs per prescription. 12.55% of drugs 
prescribed were from national essential drug list.  A total of 1031 anti-asthma drugs were prescribed with 2.8 anti-asthma drugs per prescription. 
Among the various classes of anti-asthma drugs, maximum prescribed were inhalational corticosteroids, followed by long acting inhalational beta 
2 agonist and anti-leukotriene drugs. 96.5% of total patients were on inhalational drugs, with budesonide and formeterol being majorly prescribed. 
Conclusion: The usage pattern as assessed in our study was in conformation to GINA guidelines. Guidelines like GINA have enlightened 
physicians about the rational prescribing in asthmatic patients. 
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pattern in cases of asthma and to evaluate it with respect to GINA 
guidelines.
 
MATERIALS AND METHODS
The presentobservational cross sectional study was carried out in a 
tertiary care hospital in eastern India over a period of one year where 
data were collected from general medicine wards and outpatient 
department of general medicine and chest medicine. Cases with 
conrmed diagnosis of asthma, who gave informed consent to 
participate in the study, were included.

Drug usage pattern was determined in the light of drugs prescribed, 
mean drugs per prescription, percentage of drugs prescribed in generic 
name and having conformation to national essential drug list. 
Percentage of inhalational, injectable, xed dose combination and 
antibiotics per prescription were noted. Cost per prescription per day 
was calculated. Determinants of drug usage were age, sex, pregnancy, 
lactation, occupation, comorbidities, addiction history, stages of 
asthma, ndings of pulmonary function test and non pharmacological 
advices, if any. Data were checked for completeness and statistically 
analysed. 

RESULTS 
The present study included 370 participants, with male: female ratio 
being 2.7:1.Maximum patients belonged to the age group (41 – 50yr) 
followed by (21 – 30yr) & (31 – 40yr). (Table 1)7% of females were 
pregnant while3% were lactating.Among 370 patients 213 patients 
(57.6%) had no addiction history. 42.1% were smokers, while 1.08% 
were addicted to alcohol. 

Patients were interviewed for associated comorbidities, where 
diabetes was highest (13.6%), followed by hypertension (12.9%), 
allergic rhinitis (12.2%), hypothyroidism (0.9%) and COPD (0.8%). 
Assessing the stages of asthma, mild asthma was observed in 47.2%, 
moderate in 36% and severe in 16.77% patients. Only 95 prescriptions 
(26%) were containing PFT standing.

Total numbers of drugs prescribed were 1514. So numbers of drugs per 
prescription were 4.09. Total number of xed dose combination (FDC) 
drugs prescribed was 508, with 1.37 FDCsbeing prescribed per 
prescription. 0.13% of all drugs were prescribed in generic name.A 
total of 12.55% of prescribed drugs (n=190) were from National List of 

[5]Essential Medicine 2015 . Numbers of essential medicines prescribed 
per prescription were 0.51.Regarding prescribing anti microbial 
agents (AMA), 99 patients were prescribed to single or xed drug 
combination of AMA. 8.70% of total prescribed drugs were AMA, 
with majority prescriptions being azithromycin and moxioxacin. 
7.3% of total prescriptionsreceived injectable drugs, with maximum 
prescribing being pantoprazole (33%) followed by ceftriaxone (27%), 
ondansetron (27%), amoxycillin+clavulinic acid (7.2%) and 
hydrocortisone (5.8%). (Table 2)

Total numbers of anti asthmatic drugs in the study population were 
1031 (68% of total prescribed drugs). Drugs prescribed for asthma per 
prescription were 2.8 in number.Among the various classes of anti-
asthma drugs, maximum prescribed were inhalational corticosteroids, 
followed by long acting inhalational beta 2 agonist and anti-
leukotriene drugs. (Figure 1).2.04% of total prescribed drugs were 
systemic corticosteroids. Systemic corticosteroids were prescribed 
among 31 patients, with 26 of them receiving oral deazacort and 5 
cases receiving inj hydrocortisone. Numbers of inhalational drugs 
used per prescription were 2.36. 96.5% of total patients were on 
inhalational drugs, with budesonide and formeterol being majorly 
prescribed. Inhalation drugs were delivered via dry powder inhaler in 
69.5% patients followed by metered dose inhaler with spacer in 16.3%, 
metered dose inhaler in 6.7% and nebulisers in7.5%. All patients 
presented with acute severe asthma were inhaling drugs via 
nebulisers.Minimum cost per prescription per day was 11 INR, while 
maximum cost per prescription per day was 130 INR. Mean cost per 
prescription per day was63.38+35.591 INR.

Only 7 patients were receiving monotherapy (1.9%). Drugs used for 
monotherapy was montelukast.Total number of drugs prescribed to 
pregnant ladies was 21. Category B drugs were prescribed in 7 (33.3%) 
and category C drugs were prescribed in 14 (66.7%) such 
patients.Among the 7 pregnant females, category C drugs prescribed 
were inhalational uticasone (5), inhalational salmeterol (4), 

inhalational formoterol (3), inhalationalsalbutanol (2). Category B 
drugs prescribed were oral cetrizine (3), inhalational budesonide 
(2)and oral cefpodoxine proxetil (2).
Non pharmacological advices are very important tools for 
management of asthma. Following advices were given
1. Steps to minimise allergen exposure (n=179)
2. Regular breathing exercise (n=154) 
3. Technique to take inhalation drugs (n=233) 
4. To stop smoking or alcohol intake (n=133) 
5. To do physical exercise (n=140) 
6. Occupational rehabilitation (n=147)

DISCUSSION:
Asthma is a chronic inammatory disease of airway. Number of 
patients suffering from asthma is increasing day by day. Treatment of 
asthma comprises of multiple therapeutic options. Drug utilization 
evaluation is most important for the promotion of rational uses of drug. 
Recommendation of various international bodies on asthma will help 
to improve prescribing practises of physician and make availability of 
standard guidelines. Irrational use of drug & inappropriate prescribing 
are the two common phenomenon in the developing countries, which 
cause a big problem for providing the effective health care 

[6]facilities. Rational use of drug requires that patient receiving 
medications appropriate to their clinical needs in their individual 
required dose, for adequate period of time at lowest cost. This upsurges 
the need for pharmacotherapeutic studies. The present study was thus 
conducted with a view to assess the drug usage pattern in patients with 
asthma attending the medicine and chest department in a tertiary care 
hospital in eastern India. The study included 370 asthma patients 
suffering from asthma with male preponderance.42.4% of the study 
population was addicted to tobacco smoking & alcohol. Tobacco 
smoking has direct causal relationship with asthma. 42.1% of total 
patients were involved in tobacco smoking. It was concluded by 
Siroux et al that smoking is not risk factor for in adulthood, but the 

[7] smoking increases asthma severity. Stoppage of smoking is important 
non pharmacological tool for the management of asthma. In the 
present study 85.3% of smokers were advised to quit smoking. Proper 
health education is required to convince thepatients. 

7% of female population was pregnant. Control of asthma in 
pregnancy is very much required because each exacerbation leads to 
increase in maternal & foetal mortality &morbidity.Prescribing drugs 
inpregnant woman needs careful knowledge regarding teratogenicity. 
In our study population 66.7% of the drugs prescribed to pregnant 
women were belonging to Category C, whereas 33.3% were from 
category B. Before prescribing category C drug to a pregnant lady it 
should be kept in mind that these drugs are only recommended for use 
during pregnancy when there are no alternation and benet outweighs 
risk. Inhalational corticosteroid budesonide, a category B drug can be 
promoted instead.As management of asthma consists of multiple drug 
therapy it is important to know the impact of concomitant disease, its 
management, interaction of drugs used & outcome possibilities. 
Patients were interviewed for associated comorbidities, where 
diabetes was highest, followed by hypertension, allergic rhinitis, 
hypothyroidism and COPD. Inhalational corticosteroids are one of the 
most important tools for managing asthma, but the effect of these drugs 
to hypertension & diabetic patient is important. Multiple drug therapy 
may produce negative impact to the patients due to economic or mental 
disturbances. 

Pulmonary function test reports are very important regarding 
management and follow up of the patients. In the present study 
population only 26% of patient had pulmonary function test report. For 
classifying the asthmatic patients into stages, to see the compliance of 
therapy every prescription should contain the PFT reports. Drummond 

[8]et al (1994)  suggested that improving access to spirometry in primary 
care may improve diagnosis and compliance with guidelines. 

[9]Armugam V et al  concluded that many general practitioners 
especially those from rural areas, thought spirometers were too 
expensive, and some of them lacked condence in their use. That study 
also suggested that there was a signicant difference between 
recommendation regarding spirometry and general physicians' 
condence to perform and interpret the tests. So lack of pulmonary 
function test reports also hints to increase awareness onspirometry 
among thephysicians. 

Number of drugs per prescription was 4.09. Poly pharmacy is very 
common for treating the patients with asthma. Only 12.6% of drugs 
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prescribed for asthma belonged to National List of Essential Medicine 
[10]2011. This is in contrast to other studies by Prasad et al,  where 34% 

of the prescribed drugs were from the essential drug list. Essential 
drugs are selected with due regard to public health relevance, evidence 
on efcacy and safety and comparative cost effectiveness. More usage 
of Essential Medicines would provide safe and efcacious therapy at 
cheap rate. The gures also upsurges the need to include more anti-
asthmatic drugs in the national essential drug list. Our study found very 
few generic prescriptions, which is alarming. Beside this, it is 
suggested that hospital managers should regulate and monitor drug 
advertising and promotional activities in their settings to improve 
compliance with rational prescriptionpractice.

In the present study population 27% of patients were on anti-microbial 
agent. A study done by Patel Pinal D et. it was seen that antibiotics 
prescribed in urban area 32% and rural area 36%. It was also seen that 
all anti-microbial agent belonged to the group tetracycline and 

[11] [12] uoroquinolone.  In other studies by Pandey et al. and Prasad et al 
[10] showed less number of antibiotics prescribed among their study 
population. These ndings were corroborated with our study result. 
Asthma is an atopic disorder which triggers with exposure to allergen. 
Infective etiology of asthma is very uncommon and mostly viral. Viral 
infections are associated with asthma exacerbations.So use of 
antimicrobial agent should be restricted to prevent emergence of 
resistance.Antibiotics are mostly required in cases of associated 
community acquired pneumonia. In the present study azithromycin 
was most commonly prescribed antibiotic followed by moxioxacin 
and ceftriaxone. Our study showed similarity of empirical antibiotics 

[13]choices as per standard guidelines.  Rational choice of antibiotic is 
most important tool for preventing emergence of resistance.

8% of study population were on systemic corticosteroids, majority 
being prescribed oral deazacort and rest on injection hydrocortisone. 
However, there was no usage of prednisolone which is more potent 
than deazacort and also very cheap with respect to deazacort. 
Prednisolone also belongs to essential list of medicines. Short courses 
of oral steroids are indicated for exacerbations of asthma. 74% patients 
on systemic corticosteroids presented to OPD with moderate stages of 
asthma, while 16% were in severe stages of asthma. 10% patients were 
not categorised in stages. Clinical and investigational correlation is 
required to identify associated allergic broncho pulmonary 
aspergillosis, where systemic corticosteroids have much important 
role to play.

[2]As per GINA 2019guideline  long term goals of asthma management 
are to achieve good control of symptoms and maintain normal activity 
levels, and also to minimize future risk of exacerbations, xed airow 
limitation and side effects. Inhalation corticosteroids help to reach the 
goal with success. Inhalation drugs should be the rst line approach in 
treating asthma.In our study population 96.5% of patients were on 

[10] inhalation drugs. This is in contrast to the study by  Prasad et al who 
[14]reported the usage as 60 % in their set-up and Srivastava r etal who 

reported the gure as 31.69% in their study.Thus the rational choice of 
inhalational drugs for treating maximum patients was appreciable in 
this set-up.

Among the inhalational beta2 agonist prescribed among study 
population formoterol was prescribed more than salmeterol as long 
acting beta2 agonist, whereas salbutamol and levosalbutamolwere 
prescribed almost equally. Short acting beta2 agonists were used less 
in number in comparison with long acting beta2 agonist. For long term 
control use of long acting beta2 agonist was much helpful; while short 
acting beta 2 agonists were mainly used as reliever drugs, important to 
treat exacerbations. A study by Noord J A et al showed that 
formoterol(24 mcg) and salmeterol (50mcg) had equal bronchodilator 
capacity, which was similar to salbutamol 200 mg and lasted for atleast 
12hrs in asthma patients, however, formoterol had a more rapid onset 

[15]of action as compared to salmeterol, equal to that of salbutamol.  
Formoterol combination drugs also benecial to control acute attack. 
That may be a cause for prescribing formoterol more thansalmeterol.

Our study however showed only 2% patients being on monotherapy, 
[16]which is much lower than other studies by Vijayakumar S et al  where 

[11]it was 20% and Patel Pinal D et al where it was 16%. Since asthma 
patients often require more than one drug for control of symptoms 
hence combination are required to manage asthmatic patients and 
percentage of being in monotherapy is lower.Our study participants 
were given non pharmacological advices like steps to minimize 

allergen exposure, regular breathing exercise, techniquesof taking 
inhalation drugs. Advices to stop addiction and start regular physical 
exercises, along with occupational rehabilitations were advised. 
However larger sample size and multicentric conduct of this study 
would help in better generalizabilty of the study results.

CONCLUSION
Asthma, a common chronic disease has multiple therapeutic options. 
Guidelines like GINA have enlightened physicians about the rational 
prescribing in asthmatic patients. The usage pattern as assessed in our 
study was in conformation to GINA guidelines. Various asthma 
education programs would benet to improve knowledge and increase 
awareness regarding current asthma management paradigms in the 
medical community. Effective patient education measures and 
awareness campaigns in the community can also help in achieving 
better outcomes.

Figures

Figure 1: Spectrum of usage of various anti-asthma drug classes
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Table 1: Age Group Classification of the Study Participants
Age Group (years) Number of Patients Male Female

0-12 13 (3.5%) 7 (1.9%) 6 (1.6%)
13-20 49(13.2%) 27 (7.3%) 22 (5.9%)
21-30 89 (24%) 56 (15.1%) 33 (8.9%)
31-40 77 (20.8%) 52 (14%) 25 (6.8%)
41-50 90 (24.3%) 86 (23.2%) 4 (1.08%)
51-60 34 (9.2%) 31 (8.3%) 3 (1.12%)
>60 18 (5%) 11 (2.9%) 7 (1.9%)

Total 370 270 100

Table 2: Drug Usage Pattern in Asthma Patients
Name of the drugs Number of 

drugs
% of patients 

taking the 
drugs

% of total 
prescribed 

drugs

Anti-Asthma Drugs
Budesonide 202 54.6 13.3
Formoterol 176 47.5 11.6

Inhalational Fluticasone 163 44 10.8
Montelukast 147 39.7 9.7
Salmeterol 135 36.5 8.9
Ipratropium 60 16.2 3.96

Inhalational Salbutamol 56 15.1 3.7
Tiotropium 36 9.7 2.4
Deazacort 26 7.02 1.7

Doxophylline 14 3.8 0.9
Acebrophylline 8 2.2 0.53

Injection hydrocortisone 5 1.4 0.3
Beclomethasone 3 0.8 0.2

Other Drugs
Levocetrizine 111 30 7.3

Levosalbutamol 62 16.8 4.1
Azithromycin 47 12.7 3.1

Mometasone nasal spray 38 10.3 2.5
Multivitamin 35 8.9 2.3
Moxioxacin 30 8.1 1.98

Injection Pantoprazole 27 7.4 1.78
Injectable Ondansetron 22 5.9 1.45

Ceftriaxone 22 5.9 1.45
Oral Pantoprazole 15 4 1
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Fexofenadine 11 2.9 0.72
Cexime 11 2.9 0.72

Bromhexine 11 2.9 0.72
Cefpodoxime proxetil 8 2.2 0.53

Fluticasone Nasal Spray 7 1.9 0.5
Levooxacin 6 1.62 0.4

Amoxicillin+Clavulinic acid Injection 5 1.4 0.3
Moist O2 5 1.4 0.3

Diethyl Carbamazine citrate 3 0.8 0.2
Cetrizine 3 0.8 0.2

Amoxicillin+Clavulinic acid Oral 2 0.5 0.2
Clarithromycin 1 0.3 0.07

Rabeprazole 1 0.3 0.07


