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Abstract 
Background: Antibiotics are medicines that are strong and effective for treating various bacterial 

infections. Among the most commonly prescribed drugs in adults are antibiotics. Antibiotic overuse and 

inappropriate use has resulted in antibiotic resistance and failure of treatment. 

Objective: To assess the prescription pattern of antibiotics in lower respiratory tract infection in adults at 

RMMCH teaching hospital. 

Methods: It was a Prospective observational study done in Department of Medicine, A tertiary care 

teaching hospital in Chidambaram, Tamil Nadu. The patient data was collected by using well designed 

patient data collection form and their prescription were recorded and analysed. 

Results: Total 80 subjects were enrolled into the study among that 52 were male and 28 female. The 

patients are divided into 7 age trends. The study shows that maximum number of patients 23 (28.75%) 

were between age group of 50-59 yrs. Majority of patients included in the study had chronic obstructive 

pulmonary disease with acute exacerbation 18 (22.5%). Followed by Asthma with acute exacerbation 16 

(20%), Bronchitis 15 (18.75%), old tuberculosis with sequelae 12 (15%), Bronchiectasis 11 (13.75%) and 

Pneumonia 8 (10%). All the patients were prescribed with antibiotics. 41 patients received single 

antibiotic, 36 patients received two antibiotics and 3 patients received three antibiotics. 

Conclusion: Lower respiratory tract infection is the most common infectious disease. Chronic 

obstructive pulmonary disease with acute exacerbation comprises the greater portion in adults. Most 

commonly prescribed antibiotics were a single drug category cefotaxime 20. Followed by two drugs 

combination category was Ceftriaxone with Azithromycin 11. And three drugs combination category was 

Ampicillin + Amikacin + Levofloxacin 2. 

 

Keywords: Antibiotics, prescribing pattern, lower respiratory tract infection, acute exacerbation 

 

Introduction 

Respiratory Tract Infections 

Respiratory infections remain the major cause of morbidity from acute illness in worldwide 

and likely represent the most common reasons why patients seek medical attention. Depending 

on the physical characteristics, the respiratory system can be divided into two parts upper and 

lower respiratory tract. The upper respiratory tract consists of the nose, throat, and larynx, 

while the lower part of the respiratory tract involves the trachea, bronchi and lungs. 

 

Upper respiratory tract infections include 

Cold, Otitis media, Pharyngitis (sore throat), Laryngitis, Sinusitis, Influenza. Symptoms of 

Upper respiratory tract infections include cough, sore throat, runny nose, nasal congestion, 

headache, fever, facial pressure and sneezing.  

 

Lower respiratory tract infections include 

Bronchitis, Bronchiectasis, Chronic obstructive pulmonary disease, Pneumonia, Tuberculosis, 

Asthma. Symptoms of Upper respiratory tract infections include shortness of breath, 

weakness, fever, coughing and fatigue [1]. Respiratory syncytial virus (RSV) is the leading 

cause of infections with the lower respiratory infections [2]. 

  

Antibiotics 

Definition and Characteristics: Antibiotics are in the strictest sense, antibacterial substances 

produced by different microorganism’s species (bacteria, fungi, and actinomycetes) that 

suppress other microorganisms from growing. Common use often extends the term antibiotics  
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to include synthetic antimicrobial agents, such as 

sulfonamides and quinolones. Antibiotics differ markedly in 

physical, chemical, and pharmacological properties, in 

antimicrobial spectra, and in mechanisms of action. 

Knowledge of molecular mechanisms of bacterial replication 

has greatly facilitated rational development of compounds 

that can interfere with their replication [3]. 

In lower respiratory tract infection, antibiotics are often 

thought to be the first line treatment; however, these are not 

indicated in viral infections. It is important to use an 

appropriate selection of antibiotic based on the infectious 

organism and to ensure that this therapy changes with the 

evolving nature of these infections and the emerging 

resistance to conventional therapies [4]. 

Most antibiotic classes, including the β-lactum antibiotics, 

tetracyclines, amino glycosides, and macrolides, were 

originally derived from natural sources, and are now being 

chemically modified to give the drug confer better properties. 

However, some important classes of antibiotics (including the 

sulfa antibiotics, the quinolones, and the oxazolidinones) are 

derived from synthetic chemical sources [5]. 

Prescribing pattern helps to evaluate the pattern of local 

consumption/resistance to optimize the therapeutic effect of 

medicines. Thus, the aim of our study was to assess the 

prescribing pattern of antibiotics in adults in LRTI in 

RMMCH TEACHING hospital. 

 

OBJECTIVES 

 To assess prescription pattern of antibiotics in LRTI in 

adults. 

 To analyze the various common LRTI in adults. 

 

Materials and Methodology 

Study design 

Prospective observational study. 

 

Study place 

The study was conducted in Medicine department, Rajah 

Muthiah Medical College and Hospital, Annamalai 

University, Annamalai Nagar, Tamil Nadu, which is a 1400 

bedded multi-speciality tertiary care teaching hospital located 

in rural South India. 

 

Study period 

December 2018 to May 2019 (6 months). 

 

Study recruitment procedure 

All patients who visits the RMMCH for treating lower 

respiratory tract infection. 

 

Source of data 

Patient data related to study was obtained from patient case 

records. 

 

Study Criteria 

Inclusion criteria 

 Subject age more than 13 years. 

 Subject diagnosed with lower respiratory tract infection. 

 All prescription containing antibiotics in in-patients with 

LRTI. 

 

Exclusion criteria 

 Pediatric patients. 

 Adults from ICU. 

 

Study procedure 
A suitably designed data collection form was used to collect 

all the necessary data including patient’s gender, age 

medication history, and reason for admission, drugs and 

diagnosis. 

 

Statistical method: 
A simple percentage calculation was conducted to arrive 

conclusion of our study Microsoft word, Excel 2007 was used 

to generate tables, figures etc. 

 

Results 

 

 
 

Fig 1: Gender Wise Distribution 
 

In the present study out of 80 patients, 52 (65%) were male 

and 28 (35%) were female. (Fig 1). 

 

 
 

Fig 2: Age Wise Distribution 

 

The study shows that maximum number of patients 23 

(28.75%) were between age group of 50-59 yrs. Followed by 

(16.25%) were 60-69 yrs old and >70 yrs old, (13.75%) were 

30-39 yrs and 40-49 yrs old, (11.25%) were 20-29 yrs old, 

and (0%) were 13-19 yrs old. 
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Table 1: different diagnosis of lower respiratory tract infections 
 

Types of lrti No. Of patients Percentage 

COPD With Acute Exacerbation 18 22.5% 

Asthma With Acute Exacerbation 16 20% 

Bronchitis 15 18.75% 

Old Tuberculosis With Sequelae 12 15% 

Bronchiectasis 11 13.75% 

Pneumonia 8 10% 

 

Majority of patients included in the study had chronic 

obstructive pulmonary disease with acute exacerbation 18 

(22.5%). Followed by Asthma with acute exacerbation 16 

(20%), Bronchitis 15 (18.75%), Old tuberculosis with 

sequelae 12 (15%), Bronchiectasis 11 (13.75%) and 

Pneumonia 8 (10%). (Tab. 1). 

 

 
 

Fig 3: most frequently prescribed single antibiotic in lower 

respiratory tract infections 

 

 
 

Fig 4: most frequently prescribed two antibiotics in lower respiratory 

tract infections 

 
 

Fig 5: Most Frequently Prescribed Three Antibiotics in Lower 

Respiratory Tract Infections 

 

80 samples included in this study, all the patients were 

prescribed with antibiotics. 36 patients received single 

antibiotic, 41 patients received two antibiotics and 3 patients 

received three antibiotics. 

Cefotaxime 20 (55.55%), were the most commonly prescribed 

single antibiotic. 

Followed by Ceftriaxone 8(22.22%), Amoxicillin+ Potassium 

clavulanate 4(11.11%), Ampicillin 3(8.37%) and Amoxicillin 

+ Clavulanic acid 1 (2.78%). (Fig 3). Ceftriaxone with 

Azithromycin 11(26.83%), were the most commonly 

prescribed two antibiotics. Followed by Cefotaxime + 

Amikacin 8 (19.52%), Ampicillin+ Amikacin 7 (17.08%), 

Ceftriaxone + Amikacin 5(12.20%), Cefotaxime + 

Azithromycin 3(7.32%), Piperacillin+ Tazobactam+ 

Azithromycin and Cefotaxime + Levofloxacin 2(4.88%), 

Piperacillin + Tazobactam + Amikacin and Amoxicillin+ 

Clavulonic Acid + Azithromycin 1(2.43%). (Fig4). 

Ampicillin + Amikacin + levofloxacin 2(66.66%), were the 

most commonly prescribed three antibiotics. Followed by 

Piperacillin + Tazobactam + Amikacin + Ciprofloxacin 1 

(33.33%). (Fig 5). 

 
Table 2: prescription pattern in COPD with acute exacerbation 

 

Drug therapy Antibiotics No. Of prescription Percentage 

One-drug 
Cefotaxime 4 22.23% 

Amoxicillin+clavulonic acid 1 5.55% 

Two-drug 

Ampicillin+amikacin 5 27.78% 

Cefotaxime+azithromycin 2 11.12% 

Cefotaxime+amikacin 2 11.12% 

Ceftriaxone+azithromycin 1 5.55% 

Piperacillin+Tazobactum+Amikacin 1 5.55% 

Three-drug 
Ampicillin+Amikacin+Levofloxacin 1 5.55% 

Piperacillin+Tazobactum+Amikacin+Ciprofloxacin 1 5.55% 
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Table 3: Prescription Pattern IN Asthma with Acute Exacerbation 
 

Drug therapy Antibiotics No. Of prescription Percentage 

One-drug 

Ceftriaxone 5 31.25% 

Ampicillin 3 18.75% 

Cefotaxime 1 6.25% 

Two-drug 

Ampicillin+amikacin 2 12.5% 

Ceftriaxone+azithromycin 2 12.5% 

Piperacillin+Tazobactum+Azithromycin 2 12.5% 

Cefotaxime+amikacin 1 6.25% 

 
Table 4: Prescription Pattern in Bronchitis 

 

Drug therapy Antibiotics No. Of prescription Percentage 

One-drug 
Cefotaxime 9 60% 

Ceftriaxone 1 6.7% 

Two-drug 

Cefotaxime+levofloxacin 2 13.2% 

Amoxicillin+clavulonic acid+azithromycin 1 6.7% 

Ceftriaxone+cefotaxime 1 6.7% 

Three-drug Ampicillin+amikacin+Levofloxacin 1 6.7% 

 
Table 5: prescription pattern in old tuberculosis with sequelae 

 

Drug therapy Antibiotics No. Of prescription Percentage 

One-drug 
Cefotaxime 3 25 

Ceftriaxone 2 16.67 

Two-drug 

Cefotaxime+amikacin 4 33.33 

Ceftriaxone+azithromycin 2 16.67 

Cefotaxime+azithromycin 1 8.33 

 
Table 6: Prescription Pattern in Bronchiectasis 

 

Drug therapy Antibiotics No. Of prescription Percentage 

ONE-DRUG Amoxicillin+Potassium Clavulanate 3 27.27% 

TWO-DRUG 

Ceftriaxone+Amikacin 5 45.45% 

Ceftriaxone+Azithromycin 2 18.18% 

Cefotaxime+Amikacin 1 9.1% 

 
Table 7: Prescription Pattern in Pneumonia 

 

Drug therapy Antibiotics No. Of prescription Percentage 

One-drug 
Cefotaxime 3 37.5% 

Amoxicillin+potassium clavulanate 1 12.5% 

Two-drug Ceftriaxone+azithromycin 4 50% 

 

Out of 18 patients with chronic obstructive pulmonary disease 

with acute exacerbation, 5 patients were received with single 

antibiotic, followed by 11 patients received with two 

antibiotics and 2 patients with three antibiotics. The majority 

of patients with chronic obstructive pulmonary disease 

received single antibiotic Cefotaxime 4(22.23%), 

Amoxicillin+ Clavulanic acid 1 (5.55%), followed by two 

antibiotics Ampicillin + Amikacin 5(27.78%), Cefotaxime + 

Azithromycin2 (11.12%), Cefotaxime + Amikacin 2(11.12%), 

Ceftriaxone+ Azithromycin 1(5.55%), Piperacillin + 

Tazobactam + Amikacin 1 (5.55%) and three antibiotics 

Ampicillin + Amikacin + levofloxacin 1(5.55%), Piperacillin 

+ Tazobactam + Amikacin + Ciprofloxacin 1 (5.55%). (Tab 

2). 

Out of 16 patients with Asthma with acute exacerbation, 9 

patients were received with single antibiotic, followed by 7 

patients received with two antibiotics. The majority of 

patients with asthma received single antibiotic Ceftriaxone 5 

(31.25%), Ampicillin 3 (18.75%), cefotaxime 1(6.25%) 

followed by two antibiotics Ampicillin + Amikacin 2(12.5%), 

Ceftriaxone + Azithromycin 2(12.5%), Piperacillin + 

Tazobactam + Azithromycin 2(12.5%) and Cefotaxime + 

Amikacin 1 (6.25%). (Tab 3). 

Out of 15 patients with Bronchitis, 10 patients were received 

with single antibiotic, followed by 4 patients received with 

two antibiotics and 1 patient with three antibiotics. The 

majority of patients with Bronchitis received single antibiotic 

Cefotaxime 9(60%), Ceftriaxone 1(6.7%) followed by two 

antibiotics Cefotaxime + Levofloxacin 2(13.2%), Amoxicillin 

+ Clavulonic Acid + Azithromycin 1(6.7%), Ceftriaxone + 

Cefotaxime 1(6.7%) and three antibiotics Ampicillin + 

Amikacin + levofloxacin 1(6.7%). (Tab 4). 

Out of 12 patients with Old tuberculosis with sequelae, 5 

patients were received with single antibiotic, followed by 7 

patients received with two antibiotics. The majority of 

patients with Tuberculosis received single antibiotic 

Cefotaxime 3(25%), Ceftriaxone 2(16.67%), followed by two 

antibiotics Cefotaxime + Amikacin 4(33.33%), Ceftriaxone+ 

Azithromycin 2 (16.67%), and Cefotaxime+ Azithromycin 

1(8.33%). (Tab 5). 

Out of 11 patients with Bronchiolitis, 3 patients were received 

with single antibiotic, followed by 8 patients received with 

two antibiotics. The majority of patients with Bronchiolitis 

received single antibiotic Amoxicillin+ Potassium clavulanate 

3 (27.27%) followed by two antibiotics Ceftriaxone+ 

Amikacin 5 (45.45%), Ceftriaxone+ Azithromycin 2 
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(18.18%), and Cefotaxime + Amikacin 1 (9.1%). (Tab 6). 

Out of 8 patients with Pneumonia, 4 patients were received 

with single antibiotic, followed by 4 patients received with 

two antibiotics. The majority of patients with Pneumonia 

received single antibiotic Cefotaxime 3 (37.5%), 

Amoxicillin+ Potassium clavulanate 1(12.5%) followed by 

two antibiotics Ceftriaxone + Azithromycin 4(50%). (Tab 7). 

 

Discussion 

The widespread use of AMAs result in the development of 

pathogens that is resistant to antibiotics [6]. The study of 

prescribing antibiotic pattern is an effective way to reduce 

therapy costs, minimize poly-pharmacy practice and improve 

the use of antibiotics rationally [7].  

In the current study, out of 80 patients, 52 (65%) were male 

and 28 (35%) were female. This result matched with a study 

done by Kelsey et al. [11], who showed that the prevalence was 

greater in males than in females. The patients are divided into 

7 age trends. Out of which (0%) were 13-19 yrs old, (11.25%) 

were 20-29 yrs old, (13.75%) were 30-39 yrs and 40-49 yrs 

old, (28.75%) were 50-59 yrs old and (16.25%) were 60-69 

yrs old and >70 yrs old. Most of the patients come under 50-

59 yrs age accounting (28.75%) of the total. Majority of 

patients included in the study had chronic obstructive 

pulmonary disease with acute exacerbation 18 (22.5%). 

Followed by Asthma with acute exacerbation 16 (20%), 

Bronchitis 15 (18.75%), Old tuberculosis with sequelae 12 

(15%), Bronchiectasis 11 (13.75%) and Pneumonia 8 (10%). 

All the patients were prescribed with antibiotics. 36 patients 

received single antibiotic, 41 patients received two antibiotics 

and 3 patients received three antibiotics. In this study, the 

most frequently prescribed single antibiotic were Cefotaxime 

20 (55.55%). Followed by Ceftriaxone 8 (22.22%), 

Amoxicillin + Potassium clavulanate 4 (11.11%), Ampicillin 

3 (8.37%) and Amoxicillin + Clavulanic acid 1 (2.78%).  

Ceftriaxone with Azithromycin 11 (26.83%). This result 

match with that of the study done by 

Mazzaglia et al. [12]. The most frequently prescribed two 

antibiotics were Ceftriaxone with Azithromycin 11 (26.83%). 

Followed by Cefotaxime + Amikacin 8(19.52%), Ampicillin 

+ Amikacin 7 (17.08%), Ceftriaxone + Amikacin 5 (12.20%), 

Cefotaxime + Azithromycin 3(7.32%), Piperacillin + 

Tazobactam + Azithromycin and Cefotaxime + Levofloxacin 

2(4.88%), Piperacillin + Tazobactam + Amikacin and 

Amoxicillin + Clavulonic Acid + Azithromycin 1(2.43%). 

and the most frequently prescribed three antibiotics were 

Ampicillin + Amikacin + levofloxacin 2(66.66%). Followed 

by Piperacillin + Tazobactam + Amikacin + Ciprofloxacin 

1(33.33%).  

Out of 18 patients with chronic obstructive pulmonary disease 

with acute exacerbation, the most frequently prescribed single 

antibiotic for Cefotaxime 4(22.23%), Amoxicillin + 

Clavulanic acid 1(5.55%), followed by two antibiotics 

Ampicillin + Amikacin 5(27.78%), Cefotaxime + 

Azithromycin 2(11.12%), Cefotaxime + Amikacin 2(11.12%), 

Ceftriaxone + Azithromycin 1(5.55%), Piperacillin + 

Tazobactam + Amikacin 1(5.55%) and three antibiotics 

Ampicillin + Amikacin + levofloxacin 1(5.55%), Piperacillin 

+ Tazobactam + Amikacin + Ciprofloxacin 1(5.55%). This 

result did not match with that of the study done by Mona M. 

Ahmed et al. [4].  

Out of 16 patients with Asthma with acute exacerbation, the 

most frequently prescribed single antibiotic for Asthma with 

acute exacerbation Ceftriaxone 5(31.25%), Ampicillin 3 

(18.75%), cefotaxime 1(6.25%) followed by two antibiotics 

Ampicillin + Amikacin 2(12.5%), Ceftriaxone + 

Azithromycin 2 (12.5%), Piperacillin + Tazobactam + 

Azithromycin 2(12.5%) and Cefotaxime + Amikacin 

1(6.25%).  

Out of 15 patients with Bronchitis, the most frequently 

prescribed single antibiotic for Cefotaxime 9 (60%), 

Ceftriaxone 1(6.7%) followed by two antibiotics Cefotaxime 

+ Levofloxacin 2(13.2%), Amoxicillin + Clavulonic Acid + 

Azithromycin 1(6.7%), Ceftriaxone + Cefotaxime 1(6.7%) 

and three antibiotics Ampicillin + Amikacin + levofloxacin 

1(6.7%).  

Out of 12 patients with old tuberculosis with sequelae, the 

most frequently prescribed single antibiotic for Cefotaxime 

3(25%), Ceftriaxone 2(16.67%), followed by two antibiotics 

Cefotaxime + Amikacin 4(33.33%), Ceftriaxone + 

Azithromycin 2(16.67%), and Cefotaxime + Azithromycin 

1(8.33%). 

Out of 11 patients with Bronchiectasis, the most frequently 

prescribed single antibiotic for Amoxicillin + Potassium 

clavulanate 3(27.27%) followed by two antibiotics 

Ceftriaxone + Amikacin 5(45.45%), Ceftriaxone + 

Azithromycin 2(18.18%), and Cefotaxime + Amikacin 

1(9.1%). This matched with Standard Treatment Guidelines, 
[13]. 

Out of 8 patients with Pneumonia, the most frequently 

prescribed single antibiotic for Cefotaxime 3(37.5%), 

Amoxicillin + Potassium clavulanate 1(12.5%) followed by 

two antibiotics Ceftriaxone + Azithromycin 4(50%). This 

result did not match with Standard Treatment Guidelines, [13]. 

 Antibiotics are the most commonly prescribed drugs in 

patients [8, 9]. Irrational use of antibiotics is an important 

public health issue that affects the community and the 

individual [10]. This can be prevented by formulating 

antimicrobial guideline, by conducting awareness program in 

national and public meetings and by conducting workshops on 

rational pharmacotherapy. 

 

Conclusion 

This study gives an overview use of antibiotic pattern for 

lower respiratory tract infections in Department of Medicine 

in RMMCH, Tamil Nadu. 

 

We can conclude that: 

Lower respiratory tract infections were more prevalent in 

males than in females. Maximum number of patients was 

between age group of 50-59 years old. Most common 

infectious diagnosis was chronic obstructive pulmonary 

disease with acute exacerbation. All the patients were 

prescribed with antibiotics. In lower respiratory tract 

infectious patients the most commonly prescribed antibiotics 

were a single drug category cefotaxime. Followed by two 

drugs combination category was Ceftriaxone with 

Azithromycin. And three drugs combination category was 

Ampicillin + Amikacin + levofloxacin.  

 

Recommendation 

There is an increasing need for regular, updated and revised 

local guidelines. 
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