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ABSTRACT 

Background: Evaluate and assess the rational use of antibiotics and 

prescription pattern to maximise the drug safety. Objective: Drug use 

evaluation according to WHO prescribing indicators. To check the 

rationality of antibiotic drug use and to analyse the prevalence of 

sensitivity test in prescription of antibiotics. Methodology: A 

prospective observational study conducted at PVS Hospital (P) Ltd, 

Calicut. The necessary data were collected from patient medical charts 

by using the data collection forms. Patients treated with at least one 

antibiotics were included. Results: About12 categories of antibiotics 

were used in the prescriptions. Out of 120 cases taken,29 patients did 

their sensitivity tests. Rationality of antibiotics were checked 170(79.8%) of antibiotics are 

rational and the remaining 43(20.18%) of antibiotics were irrational. Conclusion: Antibiotics 

usage was found to be reasonable. When taking the prescription pattern of antibiotics, below 

50% of antibiotics were prescribed from the essential drug list. Sensitivity pattern were 

checked only 29 out of 120 cases. Rationality of antibiotics to disease have no relation but it 

highly depends on drug and the prescribing pattern of antibiotics. 
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INTRODUCTION 

Antibiotics are drugs that either kill or inhibit the growth of bacteria: Bactericidal and 

bacteriostatic respectively.
[5]

 Rational use of drugs requires that patient receive medications 
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appropriate to their clinical needs, in doses that meet their own individual requirements for an 

adequate period of time, at the lowest cost to them and their community.
[7]

 As antibiotic 

resistance is not only a problem for the individual patient but also reduces effectiveness of 

established treatment and has become a major threat to public health by increasing 

complexity, cost of treatment and reducing the probability of successful outcome.
[7]

 The 

rationality of antibiotics are the most controversial and debated issue in today’s clinical 

practice. Promoting the rational use of medicines would definitely help mankind to fight the 

disease and the illnesses for a better tomorrow.
[7]

 World Health Organization WHO estimates 

that more than half of all medicines are prescribed, dispensed or sold inappropriately and that 

half of all patients fail to take them correctly.
[7] 

 

PPMS are drug utilization studies focusing on prescribing, dispensing and administering of 

drugs.
[3]

 They promote appropriate use of monitored drugs and reduction of abuse or misuse 

of monitored drugs.
[3]

 The main objective of PPMS is to facilitate rational use of medicine to 

avoid over prescription of antibiotics or misuse of antibiotics as it may lead antibiotic drug 

resistance.
[3]

 Prescription patterns explain the extent and profile of drug use, trends, quality of 

drugs, and compliance with regional, state or national guidelines like standard treatment 

guidelines, usage of drugs from essential medicine list and use of generic drugs. There is 

increasing importance of PPMS because of a boost in marketing of new drugs, variations in 

pattern of prescribing and consumption of drugs, growing concern about delayed adverse 

effects, cost of drugs and volume of prescription. Drug utilisation evaluation (DUE) studies 

are designed to assess drug usage appropriateness.
[3]

 DUE is used to make objective 

evaluation and to analyse the work by health proffessionals.
[3]

 

 

Irrational antibiotic usage is a global problem resulting in a increased emergence of resistance 

to most common bacteria, higher cost of treatment, prolonged hospitalisation and adverse 

drug reactions. Antibiotics are important tool in modern medicine.
[6]

 Antibiotic resistance is a 

matter of worldwide concern.
[6]

 They are the most commonly prescribed drugs hence their 

excessive and inappropriate use contributes to development of bacterial resistance.
[6]

 The 

rising incidence of bacterial resistance to common antibiotics has prompted the need to use 

them judiciously in the practise.
[6]

 Optimal and judicious selection of antimicrobials for the 

therapy of infectious diseases requires exact clinical judgement and detailed knowledge of 

pharmacological and microbiological factors.
[6]

 Antibiotics are used in two way as empirical 

therapy and as definitive therapy.
[6]

 When used as empirical therapy the drug must cover all 
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the likely pathogens, since the organism has not yet defined whereas in definitive therapy a 

narrow spectrum, low-toxicity regimen is needed to complete the course of treatment.
[6]

 

Initially when antibiotics were discovered rapidly, microbes lagged behind in accuring 

resistance. But now the space of microbes acquiring resistance is more than the speed with 

which new antibiotics are discovered. So it become mandatory to check ourselves from over 

and injurious use of antibiotics. Thus sensitivity testing is essential to identify resistant 

species of microorganisms. 

 

MATERIALS AND METHODS 

Study setting: The study was conducted at PVS Hospital (P) Ltd, a 350 bedded multi-

specialty tertiary care hospital, Calicut.  

 

Study design: Prospective observational study. 

 

Study population and sample size: All inpatients attending the hospital with antibiotic 

prescription during November 2018 to April 2019. The eligible patients who fulfilled 

following inclusion and exclusion criteria were enrolled in the study. 

 

Inclusion criteria: All inpatient group with antibiotic prescription. 

 

Exclusion criteria: Casuality or emergency units. 

 

Data collection: A random selection and evaluation of case sheet and prescriptions from all 

inpatients units will be carried out. By comparing with the hospital antibiogram the 

prevalence of sensitivity test of antibiotics will be carried out. On assessing each case 

sheet/prescription the datas are entered into the data collection form from the observations 

irrational use of antibiotics are assessed and evaluated using suitable statistical techniques. 

 

The data collection form includes following data: No of antibiotics prescribed, details of 

drugs prescribed, no of antibiotics in generic name, no of drugs from essential drug list, no of 

antibiotics given as monotherapy, no of drugs prescribed with an injection, more than one 

antibiotic prescribed, total no of antibiotics prescribed, age distribution of patients, 

prescribing frequency of antibiotics and dosage form of antibiotics. Along with these 

information the rationality of the prescription is justified by Gyssens category (2001), 

comparing with National Formulary of India (NFI). 
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Statistical analysis: The datas collected were formulated into tables,pie charts,bar graph,line 

graph,chi square test,prevalence was also calculated. 

 

RESULTS 

Thestudy was conducted on inpatient unit of PVS hospital (P) LTD a 350 bedded tertiary care 

hospital. The study was a prospective observational study and was carried out for a period of 

6months from November 2018- April 2019. A total of 120 cases were taken for the study on 

prescription pattern, rationality and sensitivity of antibiotics. 

 

Demographic Characteristics 

Among 120 patients participated in the study, 68(56.6%) patients were male and 52(43.3%) 

were female. Out of these the age ranged between 0-10 were 30 (25%), 11-30 were 

13(10.8%), 31-50 were 18 (15%) and >51 were 59 (49.1%)
3
. 

 

Table 1: Demographic profile. 

Sl. No Variables Category Frequency Percentage 

1. Gender 
Male 68 56.6% 

Female 52 43.3% 

2. Age 

0-10 years 30 25 % 

11-30 years 13 10.8 % 

31-50 years 18 15 % 

>51 years 59 49.2 % 

 

Patterns of use of various class of antibiotics 

About12 categories of antibiotics were used in the prescriptions. 

 

Table 2: Usage of antibiotics. 

Sl no Category Usage (Percentage) 

1 Penicillin 60 (28%) 

2 Cephalosporin 65 (30.5%) 

3 Macrolide 28 (13%) 

4 Fluroquinolones 14 (6.5%) 

5 Nitrofurantoin 4 (1.8%) 

6 Nitroimidazole 10 (4.6%) 

7 Tetracyclines 5 (2.3%) 

8 Aminoglycoside 18 (8.4%) 

9 Linezolid 4 (1.8%) 

10 Mupirocin 1 (0.4%) 

11 Carbapenams 2 (0.9%) 

12 Polypeptide antibiotics 2 (0.9%) 

 

Table 3: WHO prescribing indicators. 
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Prescribing indicators Number of drugs(percentage) 

Total number of prescription analysed 120 cases 

Total number of antibiotics prescribed 213 drugs 

Number of antibiotics prescribed by generic name 28 (13%) 

Number of antibiotics prescribed from essential drug list 92 (43%) 

Number of antibiotics prescribed in parentral form 139 (65%) 

Number of antibiotics prescribed in oral form 74 (34%) 

Number of antibiotics given as monotherapy 134 (62%) 

 

Sensitivity Analysis 

In the study population, Out of 120 cases taken, 29 patients did their sensitivity tests. 

 

Table 4: Pattern of sensitivity test. 

Total number 

of cases 

Total number of organism 

identified 

Sensitivity done Percentage 

120 9 29 24% 

 

Table 5: Resistance patterns of commonly isolated organism (No. of specimens resistant 

/No. of specimens tested (% resistant). 

 

Rationality assessment 

When rationality of antibiotics were checked 170(79.8%) of antibiotics are rational and the 

remaining 43(20.18%) of antibiotics were irrational. 
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 Figure 1: Rationality Assessment. 

 

Table 6: Rationality of antibiotics based on Gyssens category (2001). 

The category of therapy Rationality Total N (%) 

0=Rational 43(20.18%) 

1=Not on time 2(0.93%) 

II A=Not exactly dose 6(2.81%) 

II B=Not exactly interval 2(0.93%) 

II C=Not exactly administration 2(0.93%) 

III A=Giving too long 3(1.4%) 

III B=Giving too short  

IV A=More effective antibiotics 10(4.69%) 

IV B=More toxic antibiotic 12(5.63%) 

IV C=Cheaper antibiotics 10(4.69%) 

IV D=More specific antibiotics 14(6.57%) 

V=Antibiotics without indication 17(7.98%) 

 

Analysis of dependency between different types of Diseases and Rationality 

Here, we analyze the dependency of different types of diseases (Respiratory Tract Infection, 

Viral Infection, Urinary Tract Infection, Acute Gastroenteritis, Diabetic Complications, Skin 

Infection, Acute Febrile Illness, Meningitis, Typhoid, and Other Diseases) and 

Rationality(Rational and Irrational).The Chi-Square test of independence is used to determine 

if there is a significant relationship between two categorical variables. The frequency of each 
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category for one nominal variable is compared with the second nominal variable. Here the 

null hypothesis for this test is that there is no relationship between different types of Diseases 

and Rationality. The alternative hypothesis is that there is a relationship or association 

between different types of Diseases and Rationality. 

 

Table 7: Cross-tabulation of different types of Diseases and Rationality. 

 

Table 8: Chi-Square Tests for independence of attributes of different types of Diseases 

and Rationality. 

 Value Df p-value 

Pearson Chi-Square 4.490 9 .876 

Likelihood Ratio 5.478 9 .791 

Linear-by-Linear Association .011 1 .918 

N of Valid Cases 213   

 

By Chi-Square test of independence, the p-value of Pearson Chi-Square is .876. 

DISCUSSION 

A greater number of male patients were admitted during the period of the study. Maximum 

age group were from>51 years representing 49.2% out of the total sample size and the least 

 
Rationality 

Total 
Rational Irrational 

Diseases 

Respiratory Tract Infection 
Count 62 14 76 

Expected Count 60.7 15.3 76.0 

Viral Infection 
Count 3 1 4 

Expected Count 3.2 .8 4.0 

Urinary Tract Infection 
Count 17 8 25 

Expected Count 20.0 5.0 25.0 

Acute Gastroenteritis 
Count 18 3 21 

Expected Count 16.8 4.2 21.0 

Diabetic Complications 
Count 16 4 20 

Expected Count 16.0 4.0 20.0 

Skin Infection 
Count 4 0 4 

Expected Count 3.2 .8 4.0 

Acute Febrile Illness 
Count 2 0 2 

Expected Count 1.6 .4 2.0 

Meningitis 
Count 4 1 5 

Expected Count 4.0 1.0 5.0 

Typhoid 
Count 5 1 6 

Expected Count 4.8 1.2 6.0 

Others 
Count 39 11 50 

Expected Count 39.9 10.1 50.0 

Total 
Count 170 43 213 

Expected Count 170.0 43.0 213.0 
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age group administering antibiotics were from age group 11-30 years representing 10.8%. 

213 antibiotics were prescribed and the most commonly used antibiotic were cephalosporin 

65(30.5%), followed by penicillin 60(28%),macrolide 28(13%). In fixed dose 

combination,the most commonly prescribed antibiotics were amoxicillin+clavulonic acid 

followed by piperacillin+tazobactum.
[3]

 The most commonly prescribed parenteral antibiotic 

were amoxicillin+clavulonic acid. Out of 213 antibiotics prescribed 134 (62%) antibiotics 

given as monotherapy,139(65%) antibioticswere administered parenterally, followed by oral 

about 74(34%).Number of antibiotics prescribed by generic name is 28(13%).number of 

antibiotics from essential drug list is 92(43%).Most commonly used oral antibiotic were 

Azithromycin (22)
3
. The major organism identified were streptococcus species, E.coli, 

klebsilla pneumonia, staphylococcus species, candida species, enterococcus species. 

Penicillin and levofloxacin were found to be more resistant to these species.
[7]

 When 

resistance pattern of commonly isolated organism is analysed, majority of organisms shows 

resistance to the prescribed drugs. P value of Chi Square test is greater than .05. Therefore we 

have to accept the null hypothesis. So there is no relationship between different types of 

Diseases and Rationality. 

 

CONCLUSION 

The study concluded that antibiotics usage was found to be reasonable.
[3]

 When taking the 

prescription pattern of antibiotics, below 50% of antibiotics were prescribed from the 

essential drug list. Majority of the antibiotics are given as parentral therapy. Antibiotics 

prescribed in generic name is only a few percentage. When sensitivity pattern were checked 

only 29 out of 120 cases did their sensitivity test and majority of the given drugs shows 

resistance to particular organisms. Rationality of antibiotics to disease have no relation but it 

highly depends on drug and the prescribing pattern of antibiotics. 

 

Prescribers should be suggested to prescribe the drugs by their generic names.
[3]

 Prescribing 

the drugs by its generic names can reduce prescribing & dispensing errors; and also benefit 

inventory control.
[3]

 There is a need to emphasize the switch over to other routes of 

administration as soon as possible and also to be investigated if the practice of switching 

from parenteral to oral drug administration when the clinical condition permits would reduce 

the cost associated with the drug therapy.
[3]

 Prescribers should prescribe the antibiotics based 

on the essential drug list (EDL) for rational drug selection.
[3]

 There is a vital need for 

microbiological investigation before treatment of infections.
[7]

 The results of this study 
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clearly demonstrate that majority of antibiotics were complying with the criteria developed 

for the assessment of rationality. 
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