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INTRODUCTION
Globally more than 1.5 million deaths occurs annually from respiratory 
tract infections that are attributable to the environment, including at  
least 42% of lower respiratory tract infections and 24% of upper respiratory  
tract infections in developing countries. Respiratory tract infections  
(RTIs) encompass a tremendous breadth of clinical disease which can  
invasive anywhere in the respiratory tract (i.e. nose, throat and lungs)  
and is one of the leading cause of morbidity and mortality.1,2 The  
economic and social impact of these infections is significant and  
constitutes an important challenge for public health, due to high costs  
concerning treatment, hospitalizations, and loss of working days by  
patient, caregivers and AMR (anti-microbial resistance) which is the 
ability of pathogenic bacteria to withstand the actions of antibiotic drugs 
that arises due to increasing consumption of antibiotics at individual, 
community, country and regional levels.3-6 Increased community con-
sumption of antibiotics is highly interrelated with emerging antibiotic-
resistant infections. Therefore, the conditions where more prescribing of 
broad-spectrum antibiotics, specifically extended-spectrum cephalosporins  
and macrolides, rates of multidrug-resistant pneumococcal disease are 
higher.7 Conserving antibiotic sensitivity through the management of 
self-limiting respiratory tract infections (RTIs) without recourse to anti-
biotics is a priority.8

Lack of appropriate information about etiological agents results in  
incongruous practice of drugs. Therefore, the detection of a potentially 
causative agent forms the precondition for proper treatment and an early 
detection of virus can moderately decrease the rates of irrational and 

overuse prescription which leads to the occurrence of an cumulative  
amount of multi-drug resistant bacteria and infections happens due to  
bacterial origin have become a global concern.9 Hence, the serious  
illness causing pathogens needs an appropriate regimen to eliminate  
the situation of worsening antibacterial resistance. The success of an  
antimicrobial therapy is dependent on a complex relationship between 
the host, the drug and the invading micro-organism.10

Antibiotics are also responsible for the largest number of medication-
related adverse events, implicated in 1 of every 5 visits to emergency  
departments for adverse drug reactions.11 Adverse events range in severity  
from mild (for example, diarrhoea and rash) to severe(for example,  
Stevens-Johnson syndrome, anaphylaxis, Clostridium difficile diarrhea 
or sudden cardiac death).12

Drug utilization research holds a crucial place in clinical practice as it 
forms the basis for making amendments in the drug dispensing policies at  
local and national levels. The ultimate goal of such research is to facilitate 
rational drug use. Also, since it helps in developing strategies to utilize 
health resources in the most efficient manner, it is particularly needed in 
a developing economy like India where 72% of all health care burden is 
borne by the patients.13

Irrational use of antibiotics can increase the risk of adverse effects. Hence,  
we explore the prescribing pattern of antibiotics in the management  
of respiratory tract infection and assessment of the drug interactions  
associated with antibiotics used in respiratory tract infections.
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ABSTRACT
Background: Respiratory tract infections (RTIs) encompass a tremendous 
breadth of clinical disease. Our present study aims to accessing the drug 
utilization pattern of antibiotic usage in medicine and respiratory unit of 
tertiary care hospital which helps in accessing rationality and monitoring  
the pattern of drug prescriptions, drug efficacy and other parameters 
which access the patient safety. Methods: A prospective observational 
study was conducted for a period of six months from October 2019 to 
April 2020 to analyse the drug utilization pattern of the patient who was  
diagnosed with respiratory tract infections. Results: 111 patients were  
included as per inclusion and exclusion criteria, out of which 75 (67.6%) were 
male and 36 (32.4%) were female. The mean (±SD) age of the population  
has been found to be 49 (12.05) years. The majority of patients had  
hypertension 13 (11.71%) as co-morbidity followed by acute exacerbation12  
(10.81%). Among 111 cases, 21 (18.9%) cases were diagnosed with upper 
respiratory tract infection (URTI) in which 09 (42.85%) patients had Otitis 
media, 01 (4.76%) had Supraglottic, 10 (47.61%) had common cold and 01 
(4.76%) had Adeno-tonsillitis. In study population 90 (81.1%) cases were di-

agnosed with lower respiratory tract infection (LRTI) in which 49 (54.44%)  
were COPD, 12 (13.33%) were B. Asthma, 16 (17.77%) were Pneumonia. 
The most commonly prescribed antibiotic was ceftriaxone + sulbactam  
73 (65.8%) and azithromycin 72 (64.9%). Conclusion: In a nutshell, it is  
evident those overuses of antibiotics that were prescribed in the patients  
of URTI and is a matter of concern. The drug utilization studies are an  
important tool to sensitize and increases awareness among physicians, 
which ultimately improves rational prescribing and patient care.
Key words: Antibiotic Drug utilization, Haryana, LRTIs, Rational Use,  
Resistance, URTIs.
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MATERIALS AND METHODS
A prospective observational study was conducted on 111 patients for  
6 months from October 2019 to April 2020 to evaluate drug utilization 
pattern of antibiotics. It was observed that different classes of antibiotics  
(nebulizer, oral and intravenous) were prescribed in Medicine and  
Respiratory departments. The protocol of the study was approved by  
Institutional Ethics Committee (IEC) at Maharishi Markandeshwar  
Institute of Medical Sciences and Research (MMIMSR), Mullana having 
ethical clearance number: 1554.
A data entry format was specially designed which was used to enter  
patient demographic data (name, age, gender, address), date of admission,  
date of discharge, patient social history, medication history, past medical  
history, diagnosis, type of antibiotic prescribed, dose, side effects etc.
Finally, the results were analyzed using descriptive statistical methods 
and reported to concerned departments.
Study site: The study was carried out in various departments (General 
Medicine and Respiratory) of Maharishi Markandeshwar Institute of 
Medical Sciences and Research (MMIMSR), Mullana, Ambala, Haryana.
Inclusion criteria: Inpatients and Out patients above 18 years who  
diagnosed with respiratory tract infection and patients willing to partici-
pate are included in the study.
Exclusion criteria: Patients below 18 years of age, pregnant and lactation 
women, psychiatric patients, patient under critical condition and requiring  
critical care stay, patients having Tuberculosis and Diabetes Mellitus,  
patients suffering with other than respiratory tract infections, patients 
not willing to sign inform consent form were excluded from the study.

RESULTS
All subjects satisfy the inclusion and exclusion criteria were included as 
the study population. Total 111 inpatient and outpatients’ subjects pre-
scribed antibiotics were included in the study in which 75 (67.6%) were 
male and 36 (32.4%) were female. Out of 111 patients, there were 46 
(40.5%) cases of non-smokers and 67(59.5%) were smokers, 41(36.9%) 
patients were having alcohol consumption and 70 (63.1%) were found to 
be non-alcoholic patients. Study populations were analyzed to distribute 
them according to area-wise and it was found that 68.5% patients were  
belonging to rural area and 31.5% patients were from urban area as  
discussed in Table 1.
Subjects were categorized according to disease and out of 111 subjects 49 
(44.1%) were of COPD, 12 (10.8%) were of B. Asthma, 16 (14.4%) were 
of Pneumonia, 13(11.7%) were of Unspecified infection, 9 (8.1%) were  
of Otitis media, 1 (1.3%) were of Supraglottic, 1 (0.9%) were of  
Adenotonsillitis and 12(10.8%) were of Sinusitis. According to age group 
distribution 7 subjects were in age group of 18-30 years, 22 subjects were 
in age group of 31-40 years, 32 subjects were in age group of 41-50years, 
33 subjects were in age group of 51-60 years, 11 subjects were in age 
group of 61-70 years, 6 subjects were in age group more than 71 years. 
The mean age of population was 49(12.05) (Mean ± SD) and the range 
of age was between 41-50 years old as discussed in Table 2. In COPD  
patients with Mono/Dual/Poly therapy were10, 30 and 10, B. Asthma 
0, 10 and 2, Unspecified infection 4, 7 and 2, Otitis media 3, 6 and 0,  
Supraglottic 1, 0 and 0, Adenotonsillitis 0, 0 and 1and in Sinusitis 1, 9  
and 0 as discussed in Table 3. The analysis of prescriptions were done  
and found that 26.1% of the prescriptions were without drug interactions 
and 73.9% were with interactions as discussed in Table 4.
The study reveals that most commonly prescribed antibiotics in case of  
COPD, Asthma, Pneumonia, Unspecified Infection, Otitis media,  
Adenotonsillitis and sinusitis was found to be Monocef SB 
(71.4%,100%,68.8%, 53.8%, 88.9%, 1005, 100%, 10%) followed by 

Azithromycin (85.7%, 100%, 81.3%, 61.5%, 0%, 0%, 0%, 0%), Augmen-
tin (30%, 0%, 18.8%, 15%, 4%), Tazar (4.1%,16.7%,31.3%,7.7%,11.1%), 
Ofloxacin and Supime were only prescribed(80%), (70%) in sinus-
itis respectively. In the study due to antibiotics side effects were 
found to be COPD 12(24.48%), B. Asthma 2 (16.66%), Pneu-
monia 5(31.25%), Unspecified infection 2(15.38%), supraglot-
tic, adenotonsillitis and otitis media were 0 side effects and sinus-
itis 1(10%). Stomach-ache, loose stools, itching and rashes were 
commonly occurring side effects seen in the patients who were prescribed  
with Monocef SB, Azithromycin and Tazar antibiotics. The analysis of 
prescriptions were done and found that 26.1% of the prescriptions were  
without drug interactions and 73.9% were with interactions. The majority 
of interactions were minor (69.7%) the followed by Moderate that alter 
the elimination and pharmacodynamic (16.8%), severe that prolong the 
duration of QTC interval (9%) and Contraindication interactions (4.5%)  
were arises due to taking both Ceftriaxone and calcium carbonate  
together which causes risk of particulate precipitation in lungs, kidneys 
as discussed in Table 5.

DISCUSSION
Prescribing patterns of antibiotics for respiratory tract infections vary 
widely among general practices. There is currently no national clinical 
guideline relating to antibiotic prescribing for RTIs. Hence, management 
of RTIs has been a challenge to the physician, mostly due to emergence 
of multi drug resistance.14 The emerging problem of antibiotic resistance  
has become a major threat to the medical field. Unnecessary and  

Table 1: Socio-demographic and clinical characteristics of Respiratory 
tract infection patients.

Variables No. of patients (%)

Gender

Male 75 (67.6%)

Female 36(32.4%)

Age (Years)

18-30 7(6.3%)

31-40 22(19.8%)

41-50 32(28.8%)

51-60 33(29.7%)

61-70 11(9.9%)

>70 6(5.4%)

Smoking 

Smoker 67(59.5%)

Non- smoker 46(40.5%)

Alcohol

Alcoholic 41(36.9%)

Non- alcoholic 70(63.1%)

Area

Urban 35(31.5%)

Rural 76(68.5%)

Note: In this table the study shows that out of 111 subjects 67.6% of the patients 
were male and 32.4% of the patients were female. The highest no. of patients were 
in the age group lying under 51-60 years were 29.7%. The addiction history of 
the patient reveals that 59.5% were smokers and 40.5% were non-smokers on the 
other hand 36.9% were alcoholic and remaining were non-alcoholic. 31.5% were 
belongs to the urban area and 68.5% were belongs to rural area.
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inappropriately utilization of antibiotics has been a major concern to this 
ever-growing problem.15

The data was analysed using descriptive statistical methods and were  
reported to concerned departments. All subjects satisfy the inclusion  
and exclusion criteria were included as the study population. 111  
subjects enrolled in the study who were prescribed with antibiotics  
and admitted to various department of Medicine and Respiratory in 
Maharishi Markandeshwar Institute of Medical Science and Research 
(MMIMSR), Mullana, Ambala, Haryana.
Age distribution result shows that there were more number of male  
patients than female in the study population which was similar to the  
previous article by Ramakrishna Prudhivi et al.16 and maximum popula-
tion belongs to the age group of 51-60 years. This was also previously 
done by S Suwitha et al. as discussed in Table 1.17

Patients were categorized according to their disease and out of 111  
subjects, 21 (18.9%) cases were diagnosed with URTI in which  
09(42.85%) patients had Otitis media, 01(4.76%) had Supraglottic, 
10(47.61%) had common cold and 01(4.76%) had Adeno-tonsillitis. In 
study population 90(81.1%) cases were diagnosed with LRTI in which 
49(54.44%) were COPD, 12(13.33%) were B. Asthma, 16(17.77%) were 
Pneumonia, 13(14.44%) were Unspecified infection diagnosed with both 
URTI and LRTI. In Similar study done by Vinutna Gogineni et al. also 
shown that maximum number of patients were diagnosed as in COPD 
and pneumonia.18

Patients were also distributed according to co-morbidities so; majority 
of patients had hypertension 13 (11.71%) as co-morbidity followed by 
acute exacerbation12 (10.81%). Highest number of co-morbidities was 
seen in single patient i.e. COPD with DM with acute exacerbation as 
discussed in Table 2.
Patients were analyzed as mono/dual/triple therapy.19 In COPD 10, 30 
and 10 patients having Mono/Dual/Poly therapy whereas in case of B. 
Asthma 0, 10, 2 patients in Unspecified infection 4, 7, 2 patients in Otitis 

media 3, 6, 0 patients in Supraglottic 1, 0, 0 patients in Adeno-tonsillitis 
0, 0, 1 patients and in Sinusitis 1, 9, 0 patients were reported, as discussed 
in Table 3.
In this study 41.4% patients were undergone culture sensitivity test which 
helps in providing accurate antibiotic therapy as mentioned in Table 4. 
Other diagnostic test like X-ray was also performed for all patients.20 The  
decrease in the percentage of culture might be based on the clinical  
presentation at the time of admission or patient might have consumed 
the antibiotic prior to admission.
Out of 111 prescriptions, total of 215 Antibiotics were prescribed among 
which most commonly used is (Monocef SB) Ceftriaxone + sulbactam 
76(68.5%) followed by Azithromycin 72(64.9%) (Table 5). The data was 
compared to the study done by Divya Kancherla et al. which concludes  
that commonly prescribed antibiotic in both URTI and LRTI were  
ceftriaxone and azithromycin.21

The study revealed that 89 patients (80.10%) of the prescriptions 
were found with drug interactions among which 8(9%) were severe, 
15(16.8%) were moderate, 62(69.7%) were minor drug interactions and 
Contraindication interactions were (16.8%), (9%), (4.5%) respectively as 
discussed in Table 5. Similar study was reported and concluded that 8%  
of the reactions were severe and others were moderate and mild according  
to the Hartwig scale i.e. 68 % and 28% respectively.22 Jimmy Jose et al. 
also found that moderate and mild reactions were more, but some severe 
reactions were also found.23

The analysis of prescriptions were done and found that 26.1% of the  
prescriptions were without drug interactions and 73.9% were with  
interactions mentioned in Table 5. In study conducted by Kancherla  
Divia et al. revealed that 67.5% prescriptions had at least 1 interaction 
and remaining 32.5% did not have any drug interactions.20

CONCLUSION
Prescription pattern studies have become a potential tool for evaluating 
the health care systems. The study shows that misuse of antimicrobials 
may lead to rise in adverse effects, resistance to antimicrobials, making 
illnesses more severe, and increasing expenditure of health services. The 

Table 2: Distribution of the study population according to Disease and 
co-morbidities.

D
is

ea
se

N
o.

 o
f 

pa
tie

nt
s

Pe
rc

en
ta

ge
 

(%
)

Co
-m

or
bi

di
ty

N
o.

 o
f c

as
es

Pe
rc

en
ta

ge
 

(%
)

URTI 21 18.9% Hypertension 13 11.71

Otitis media 09 42.85% Chronic kidney 
disease

01 0.90

Supraglottic 01 4.76% Acute 
exacerbation

12 10.81

Sinusitis 10 47.61% Diabetes 
mellitus

06 5.40

Adenotonsillitis 01 4.76% Pneumothorax 03 2.70

LRTI 90 81.1% Bronchogenic 
carcinoma

02 1.80

COPD 49 54.44% Pleural effusion 03 2.70

B. Asthma 12 13.33% Dengue 02 1.80

Pneumonia 16 17.77% Gastritis 02 1.80

Unspecified 
infection

13 14.44%

*The study revealed the major associated or co-morbid illness categories  
were Hypertension 13(11.71%), CKD 01(0.90%), Acute exacerbation1 2(10.81%), 
Diabetes mellitus 06(5.40%), Pneumothorax 03(2.70%), Pleural effusion 
03(2.70%), Bronchogenic carcinoma, Dengue and Gastritis were 02 (1.80%).

Table 3: Patient with Mono/Dual/Poly therapy.

Disease Mono-therapy Dual- therapy Poly-therapy

COPD 10 30 10

B. Asthma 0 10 02

Pneumonia 01 11 04

Unspecified infection 04 07 02

Otitis media 03 06 0

Supraglottic 01 0 0

Adenotonsillitis 0 0 1

Sinusitis 01 09 0

*The study revealed that in COPD patients with Mono/Dual/Poly therapy were 
10,30 and 10, B. Asthma 0,10 and 2, Unspecified infection 4,7 and 2, Otitis media 
3,6 and 0, Supraglottic 1, 0 and 0, Adenotonsillitis 0, 0 and 1and in Sinusitis 1, 9 
and 0.

Table 4: Percentage of culture sensitivity-resistance performed.

Prescription screened No. of 
prescription

Percentage (%)

Prescription with culture performed 46 41.4%

Prescription without culture performed 65 58.6%

*The study revealed that 58.6% of the prescriptions were found to be without  
culture sensitivity performed and 41.4% were with culture sensitivity performed.
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There is hence a need for educational programmes in order to facilitate  
rational use of antibiotics and promote sensible use of available resources.  
Every hospital should also follow standard treatment guidelines taking 
into consideration the sensitivity pattern of the organisms in the locality 
to promote rational prescribing.
A clinical pharmacist can also play a major role in early detection and 
prevention of medication errors and thus can improve the quality of 
life of the patients by involvement of clinical pharmacist in prescription 
analysis and prescribing pattern. Studies can help provide feedback to 
the physicians on the current prescribing practices. 
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