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ABSTRACT

Background: Antibiotics are among the most frequently used drugs
worldwide. An average 35% of the total health budget is spent on antibiotics.
Overuse and/or misuse of antibiotics has significant consequences, such
as increased cost, bacterial resistance, therapeutic failure, drug toxicity
and drug interactions. The objective of this study was to evaluate the
prescribing pattern of antibiotics in Medicine ward of a tertiary care hospital
in Bangalore. Methods: Hospital based retrospective study carried out in
medicine ward of a tertiary care hospital in Bangalore. A retrospective study
was carried out by collecting the data of the medication orders given for a
period of 12 months. A total of 741 medication order was studied of which
470 were for males and 271 for females, between the age group of 15-92
years. Results: The results showed that the most commonly prescribed
class of antibiotics were: Cephalosporins 571 (47.22%), Quinolone 237
(19.6%), Cephalosporins + Penicillinase inhibitors 159 (13.15%), Penicillin +
Penicillinase inhibitor 73 (6.03), Aminoglycoside 27 (2.23%), Macrolides 13
(1.07%), Sulphonamides 1 (0.08%), Tetracyclines 2 (0.16%) and others 126
(10.4%). Conclusion: The most commonly prescribed class of antibiotics
was Cephalosporins. Detailed knowledge of antibiotic prescription pattern

INTRODUCTION

Antibiotics used effective in the treatment of infectious diseases due to
their selective toxicity; that is, they have the main function to injure or
kill an invading micro-organism without harming the cells of the host.
In most instances the selective toxicity is relative rather than absolute,
requiring that the concentration of the drug be carefully controlled to
attack the micro-organism while still being tolerated by the host.! where
antibiotics are considered generally safe and effective in fighting diseases,
but there are certain cases where antibiotics can actually be harmful and
might cause numerous adverse effects.’

Antibiotics are most common used drugs worldwide. An average 35% of
the overall health budget is spent on antibiotics in developed countries.
Overuse and/or misuse of antibiotics has significant consequences,
such as increased cost, bacterial resistance, therapeutic failure drug
toxicity and drug interactions.’ In India, the cost of Antimicrobial
agents is as high as 50% of the overall health budget and prevalence use
of antimicrobials varies from 24-67%, where as in the Duke University
Medical Centre England it accounts for 34%. Antimicrobials as a group
contribute significantly to the cost of drugs and is claimed worldwide to
account for 15-30% of total health budget.*

The Centres for Disease Control and Prevention (CDC) estimates
that more than 100 million antibiotic prescriptions are written each
year in the ambulatory care setting. Inappropriate antibiotic use will
promote resistance. Antibiotic resistance has become a major problem
worldwide. Resistance may result when antibiotics are used too often

is important to monitor the rational use of antibiotics and is important
before the therapeutic policies and measures can be implemented. It's
recommended to involve an active clinical pharmacist in the hospital to
study the drug use pattern and intervention as and when necessary.
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or inappropriately for viral infections. Antibiotic resistance has been
described as a serious threat to global public health by the World
Health Organization because there are now few and, in some cases,
no antibiotics available to treat certain life threatening infections.®’
Misuse of antimicrobial agents may increase the risks of drug resistant
pathogens, side effects and costs of medical aid. The appropriate agent
at the appropriate dose and dosing interval and right duration can
achieve both a favourable clinical outcome and prevent the selection of
resistance. Almost 20.0- 50.0% of antimicrobial use has been found to be
questionable or inappropriate. Accurate information about prescribing
patterns in hospitals is effective in improving the quality of antimicrobial
prescriptions.®*

Selection of the most appropriate antibiotic requires knowledge of: the
organism identity, susceptibility to a specific agent, site of infection,
patient’s factor and safety of the agent and value of the therapy.
However, some critically ill patients require empiric therapy that is,
immediate administration of the drug prior to bacterial identification
and susceptibility testing.!! Appropriate drug utilization studies have
are found to be crucial to evaluate whether drugs are properly used
and utilized in terms of medical, social and economic aspects. Several
professional societies have issued guidelines designed to reduce the
use of antibiotics world- wide by means of various control strategies.
Detailed knowledge of antibiotic prescription pattern is vital before the
policies and measures can be implemented. Antibiotic guidelines and
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associated interventions are demonstrated to be effective in improving
usage of antibiotics.?

Quality of life can be improved by enhancing standards of medical
treatment at all levels of the health care delivery system. Setting standards
and assessing the quality of care through performance review should
become part of everyday clinical practice. The evaluation of prescribing
patterns seeks to monitor, evaluate and suggest modifications in
practitioners’ prescribing habits so as to make rational, safe and effective
pharmaceutical care and cost effective therapy. In this context, we
determine our objective to evaluate the prescribing pattern of antibiotics
in medicine ward of a Kempegowda Institute of Medical Sciences (KIMS)
Hospital and Research centre in Bangalore.

MATERIALS AND METHODS

A hospital based retrospective descriptive study was carried out using
medicine ward data records between January 2014- December 2014 on
prescribing patterns of antibiotics from patients data collection case
sheet and treatment charts from medical records department of KIMS
Hospital and Research centre, Bangalore. A total 741 medication orders
including at least one antibiotic given to the inpatients over a period of
12 months. These included the medications given to both males and
females (470 and 271 respectively) in the age group of 15-92 years who
were admitted to medicine wards of the hospital. Data was collected with
respect to demographics of the patient, details of antibiotics prescribed
(like class of antibiotic, route of administration, dose, duration etc) along
with diagnosis made. The collected data was entered and analysed using
Microsoft Excel 2007 version software to analyse prescribing pattern of
antibiotics.

Table 1: Gender Distribution.

Gender Number (%)Percentage
Male 470 63.42
Female 271 36.57
Total 741 100
Male: female ratio 1.73:1
Table 2: Age Groups of the Patients (In Years).
Age Number (%)Percentage
15-20 42 5.66
21-30 125 16.86
31-40 116 15.65
41-50 120
16.19
51-60 136 18.35
61-70 114 15.32
71-80 61 8.23
81 and above 27 3.64
Total 741 100
Range 15-92 years

Table 3: Hospitalization Stay By the Patients (Days).

Range 1-41

Average stay 7.48 2.8

RESULTS

741 patients admitted to the Internal Medicine ward were prescribed
antibiotics during the study period. Their age group was between 15
to 92 years, their data were collected and analysed. Analysis of the data
collected indicates that; the subjects involved were male 470 (63.4%) and
female 271 (36.57%). This gives a male to female ratio of 1.73:1. (Table 1)
The age distribution were: 15 -20 years = 42 (5.66%); 21-30 years =
125 (16.86%), 31-40 years = 116 (15.65%), 41-50 years = 120 (16.19%),
51-60 years = 136 (18.35%), 61-70 years = 114 (15.32%), 71-80 years
= 61 (8.23%), 81- 92 years = 27 (3.64%) Most of the subject involved
in the study was between the age group of 51-60 years. The duration
of hospitalization of the 741 patients was recorded. (Table 2). Average
length of stay was 7.48+0.70 days ranging from 1-41 days (Table 3).

In this study the diagnosis made were classified into Tuberculosis (TB)
115 (15.5%), Lower respiratory tract infection (LRTI) 66 (8.9%), Acute
GE 45 (6.07%), Urinary Tract Infection (UTT) 32 (4.3%), HIV 19 (2.5%),
Upper Respiratory Tract Infection (URTI) 10 (1.3%), Renal Infections 8
(1%), Sexually Transmitted Disease (STD) 4 (0.5%), Use of antibiotics
as Prophylaxis 397 (53.5%) and Miscellaneous infections 45 (6%)
(Figure 1) (Table 4).

Most common Route of Administration used was Intravenous route 875
(72.37%) followed by Oral route 328 (27.12%), Intramuscular route 5
(0.43%) and Topical route 1 (0.08%) (Table 5). Among 741 Patients, 225
(30.3%) patients received Single antibiotic, 372 (50.2%) patients received
2 antibiotics, 104 (14.4%) patients received 3 antibiotics, 32 (4.32) patients
received 4 antibiotics, 5 (0.67%) patients received 5 antibiotics and 3
(0.4%) patients received 6 antibiotics respectively during hospitalisation
(Figure 2) (Table 6).

The commonly prescribed class of antibiotic were: Cephalosporins
571 (47.22%), Quinolone 237 (19.6%), Cephalosporins + Penicillinase
inhibitors 159 (13.15%), Penicillin + Penicillinase inhibitor 73 (6.03),

Table 4: Use of Antibiotics in Different Diagnosis in the Study.

Diagnosis Number (%)Percentage
Tuberculosis (TB) 115 15.5
LRTI 66 8.9
Acute GE 45 6.0
UTI 32 4.3
HIV 19 2.5
URTI 10 1.3
Renal Infection 8 1.0
STD 4 0.5
Prophylaxis 397 53.5
Miscellaneous 45 6.0
Total 741 100

Table 5: Route of Administration of Drugs.

Route Number (%) Percentage
Intravenous 875 72.3
Oral 328 27.1
Intramuscular 5 0.43
Topical 1 0.08
Total 1209 100
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Aminoglycoside 27 (2.23%), Macrolides 13 (1.07%), Tetracyclines
2 (0.16%), Sulphonamides 1 (0.08%) and others 126 (10.4%). The

most commonly prescribed antibiotic was Cephalosporins (Figure 3)
(Table 7).

Among Cephalosporins: Ceftriaxone 460 (63.44%), Ceftriaxone
+ Sulbactam 146 (20.13), Cefixime 92 (12.68%), Ceftriaxone +
Tazobactam 13 (1.79%) and Cefpodoxime 6 (0.82%), Cefotaxim 4
(0.55%), Cefurexime 3 (0.41%), Cefadroxil 1 (0.13%) were used. Hence
Ceftriaxone was the most commonly prescribed antibiotic in the present
study (Figure 4).

Among Quinolones (237); Ciprofloxacin 134 (56.54%), Levofloxacin
50 (21.09%), Moxifloxacin 3 (16.45%), Ofloxacin 39 (16.45%),
Ciprofloxacin + Tinidazole (Anti-diarrheals) 6 (2.5%) and Sparfloxacin
5 (2.1%) (Figure 5). Among Penicillins (73): Pipericilline + Tazobactam
51 (69.86%) and Amoxicillin + Clavalunic acid 22 (30.13%) (Figure 6).
Among Aminoglycosides (27), Amikacin 20 (76.9%) and Gentamicin
6 (23.07%) were used (Figure 7). In Macrolides (13); Azithromycin 7
(53.8%) and Clarithromycin 6 (46.15%) were used (Figure 8).

In Sulphonamides Co-trimoxazole was prescribed in 3 prescriptions.
Among Tetracyclines, Doxycycline was prescribed in 3 prescriptions.
Other antibiotics (126) used were included Metronidazole 121 (93.7%),
Streptomycin 5 (3.8%), Linidazoline 1 (0.77%), Nitrofurantoin 1(0.77%)
and Rifampicin 1 (0.77%) (Figure 9).

DISCUSSION

Antibiotics represent one of the most commonly used drugs. Their
irrational use leads to a number of consequences in terms of cost, side
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Figure 1: Diagnosis and treatment details.
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Figure 2: Usage of antibiotics combination therapy.

252

effects and development of bacterial resistance. Antibiotic resistance
among pathogenic micro-organisms is a matter of worldwide concern.
Selective pressure by antimicrobial drugs is by far the most important
driving force for the development of such resistance. Around 30% of
the hospitalized patients are treated with Antibiotics. Third-generation
cephalosporins were used mostly for inpatients with hospital-acquired
infections because of their broad spectrum and activity. Consequently,
the true frequency and proportion of antibiotic use may have been
underestimated.

Although causal inferences cannot be made in the present study, there
are some underlying public beliefs that may explain the high level of
antibiotic use such as doctors” (or patients’) poor awareness of the dire
consequences of overuse of antibiotics, irrational use of antibiotics due
to financial incentives and profit driven prescribing behaviours and no
effective supervisory measures for antibiotic utilization. Further studies
should be conducted to investigate reasons for overuse of antibiotics and
how to reduce the high-use rate.”® The essential drugs may be limited
in number but they should be carefully selected based on the clinical
guidelines. The development of treatment guidelines and essential
drugs list are of more importance in resource poor situations where
the availability of drugs in the public sector is often erratic. The World
Health Organization (WHO) is advocating the promotion of rational
use of drugs by promoting the implementation of standard treatment
guidelines and essential drugs. The process for guideline development
should be aimed at identifying intervention that will ensure the best
possible health outcomes. The purpose of treatment guideline is to
encourage the treatment that offers individual patients maximum

Different Antibiotics Used (%)

Figure 3: Different antibiotics agents used in our study.
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Figure 4: Cephalosporins class of Antibiotics used in our study.
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Table 6: Details of Antibiotics Therapy.

Therapy Number (%)Percentage
Single Antibiotic 225 30.3
Two Antibiotic 372 50.2
Three Antibiotic 104 14.0
Four Antibiotic 32 4.32
Five Antibiotic 5 0.67
Six Antibiotic 3 0.4
Total 741 100
Table 7: Types of Antibiotics Used In the Study.
Antibiotics Type/Class Number (%)Percentage
Cephalosporins 571 47.22
Quinolones 237 19.6
Cephalosporins + Penicillinase 159 13.1
inhibitors
Pencillin + penicillinase inhibitors 73 10.4
Aminoglycoside 27 6.03
Macrolides 13 2.23
Tetracyclines 2 1.07
Sulphonamides 1 0.16
Others 126 0.08
Total 1209 100
Quinolone Used (%)
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Figure 5: Quinolone group of antibiotics used in our study.

likelihood of benefit and minimum harm and is acceptable in terms of
cost."

The standard treatment guidelines and essential drugs are the basic
tools for assisting health professionals to choose the most appropriate
medicine for the given patient with a given condition. It should be
followed by the appropriate use of the selected medicine. Health care
providers and those responsible for dispensing medicines should take
every opportunity to inform patients about the rational use of drugs,
including the use of drugs for self-medication at the time they are
dispensed.”

Sumit Patel, et al. conducted a study on prevailing scenario of fixed-
dose drug combinations (FDCs) for essentiality and rationality of
drug combinations in Indian drug review (IDR). Upon evaluation they
found the highest number of drugs and FDCs were found in category
of antimicrobial drugs and they considered there results analysis about
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Figure 8: Macrolides class of antibiotics used in our study.

8.80% FDCs were found to be rational, around 19.37% categorized as
semi rational and remaining 71.83% FDCs were considered irrational
in their study.'® Considering the appropriate use of antibiotic and the
prescribers should remember that rational use of antibiotics always
have better outcomes for the patients as well as practicing doctors. As
much as possible fair choice of antibiotic is important. Antibiotics which
used for the prophylaxis, in general and particularly in surgery, requires
significant thinking and it should be evidence based in practice.”

Several international reports on the subject of antimicrobial resistance
since 1998 had acknowledged the important role clinical pharmacists
have to play in influencing promising foundation to promote
rational use of antibiotics.” Clinical pharmacy service is to optimize
pharmacotherapy outcomes by working to achieve the best possible
quality use of medicines.” Indefinitely the clinical pharmacy activities

253



Siddique, et al.: A Study on Rational use of Antibiotics is Very Essential

Other Antibiotics (%)

100 93.7
50 1

&0

70 1

B0

50

40

30

20

38 037 o 077

Streptomycin

Metronidazole Nitrofurantein linidazale Rifampicin

Figure 9: Miscellaneous classes of antibiotics used in our studies.

reduce hospitalization due to drug-related problems, probability of
readmission to the hospital and total cost of drug therapy.?”

Quickening the availability of culture and sensitivity reports will enable
the treatment to have a sound bacteriological basis. Antibiotic resistance
is becoming a problem and formulation of a hospital antibiotic use
policy is a matter of urgent concern. An educational programme and
an antibiotic order form may be useful initiatives to reduce antibiotic
use. Guidelines for antibiotic use in the community and restricting
the level of health care practitioners who can prescribe antibiotics
are required.” hence detailed evaluation and knowledge of antibiotic
prescription pattern is important before the policies and measures can
be implemented.

CONCLUSION

Broad-spectrum Cephalosporins (ceftriaxone) were more commonly
used than narrow spectrum ones in our study. An obvious advantage of
broad-spectrum antibiotics means least requirement for identification of
the infecting pathogen in comparison with narrow spectrum antibiotics
before treatment. More than 90% of the antibiotics were prescribed by
brand names and more than 70% of the antibiotics were administered by
parenteral route and it was also found that more than 80% of the patients
studied belonged to lower and lower middle socio-economic status. So
cost is the matter of major concern in this study. Pharmacoeconomics
plays an important role in rational therapeutic decision making.In this
study, it was concluded that more than 50 % of antibiotics prescribed as
prophylaxis. Availability of culture and sensitivity reports will enable the
treatment to have a sound bacteriological basis. Antibiotic resistance is
becoming a problem and formulation of a hospital antibiotic use policy
is a matter of urgent concern. Hence detailed knowledge of antibiotic
prescription pattern is important before the policies and measures can
be implemented. An agreed clinical guideline helps in the selection of
essential drugs. The interventional programmes and policies should be
formulated to promote infectious control with rational use of antibiotics
aimed to minimize the emergence of bacterial resistance, reduce total
antibiotic use and futile expenses. A clinical Pharmacist would play a
key role in antibiotic audit and rational use of antibiotics in the hospital
as he has a thorough knowledge regarding the drugs. It's reccommended
to involve an active clinical pharmacist in the various wards of hospitals
to study the drug use pattern and intervention as and when necessary.
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