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Higher incidence of infections leads to higher use of antimicrobials, contributing to an overall 
increase in healthcare costs, as well as potentially severe adverse drug reactions. The purpose of the 
present study was to evaluate the rate and pattern of antimicrobial prescribing in inpatient 
department of tertiary health care hospitals. The prescriptions containing antimicrobials were 
collected from the inpatients excluding pregnancy and lactation. A total of 200 antimicrobial 
prescriptions were collected. Out of this, 56.5% were male and 43.5% were female. About 80% of 
physicians prescribed antimicrobials to more than half of their patients. The antimicrobials were 
more frequently prescribed for the patients presenting with infectious diseases (23.6%) and the 
highest rate was observed in patients aged between 60-80 years. Patients of high income category 
received antimicrobials frequently (20.7%). Cefotaxime (23.07%), ciprofloxacin (13.58%) and 
ampicillin (12%) were prescribed commonly in tertiary care hospitals. The antimicrobial therapy 
was rational to only 25% of patients. In conclusion antimicrobials were prescribed frequently as 
empirical therapy and also without assessing the antimicrobial susceptibility. Proper intervention 
should be introduced to control the emergence of antimicrobial resistance, side effects and to 
minimize the cost of the treatment. 
 
  

  
 
 

 
 

 
 

 
 

 
 
 

 
 

 
 

 
 
 
 
 

 
 

 

 
 

 
 
 

 
 

  
 
 
 

INTRODUCTION 
 

Prescribing practices can be defined as the ability of health 
professionals to differentiate and discriminate among the 
various choices of drugs and determine the ones that will be 
most effective and beneficial to their patient. Patient’s quality 
of life can be improved by enhancing the medical standards at 
all level of the health care delivery system; hence, assessment 
of the quality of care through performance review has become 
a part of everyday clinical practice. The assessment of 
standards of medical treatment at all levels is over seen by 
medical audit. Studies on prescribing patterns are conducted to 
evaluate, monitor and suggest modifications in prescribing 
practice in order to make medical care rational and cost 
effective. 
 

Antimicrobial resistance is a major public health issue and have 
a significant effect in patient treatment and outcomes 
worldwide. However increased levels of antimicrobial usage 
are associated with increased levels of antimicrobial resistance 
(Bronzwaer SL et al., 2002; Bozgunehiev M et al., 2011). All 

the information regarding antimicrobial usage pattern should be 
collected and monitored so as to prevent problems that may 
arise from the multiple antimicrobials available. Developing 
countries often have a higher cost of health care which is a 
matter of major concern. This situation is very much similar in 
India. Reports on antimicrobial utilization at an institutional 
level include both cross sectional and longitudinal studies of 
prescribing patterns. 

 

Nowadays patients in hospitals are mostly older, more severely 
ill, and more immune-compromised than was the case two or 
three decades ago, and are predisposed to contracting bacterial 
infections requiring frequent antimicrobial therapy (Greenberg 
A et al., 2001). Increased antimicrobial prescriptions are one of 
the reasons for increased prescribing errors which are 
commonly seen now a day. This includes treatment of 
colonization, suboptimal empiric therapy, inappropriate 
combination therapy, dosing as well as duration errors and 
mismanagement of apparent antimicrobial failures. Studies 
have shown that antimicrobials being prescribed 
inappropriately for prophylaxis as well as treatment (Aron DC 
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et al., 2003; Budur H et al., 2003; Hogerzil HV et al., 1995). 
Lack of proper monitoring of the potential antimicrobial 
resistance, tissue penetration, drug interactions, side effects, 
and cost are among the factors which influence the prescription 
pattern and effectiveness of antimicrobial therapy (Cunha BA 
et al., 2010). 
 

In developing countries antimicrobials are prescribed for 44-
97% of hospitalized patients often unnecessarily or 
inappropriately (Chukwuani CM et al., 2002; Bhanji Z et al., 
2009). Several socio economic and behavioural factors are 
thought to contribute to the inappropriate use of antimicrobials 
and consequently, to the increased incidence of microbial 
resistance in developing countries (Edelman R et al., 1993). 
The spread of microbial resistance in those countries is 
associated with complex and interconnected factors, such as 
excessive and unnecessary prescribing of antimicrobials, 
increased self-prescribing by the people, poor quality of 
available antimicrobials, failure to implement simple infection 
control practices and the dearth of routine susceptibility testing 
and surveillance (Awad AI et al., 2006). The lack of funds 
combines with other factors such as ignorance, inadequate 
education, inaccessibility to proper health and diagnostic 
facilities (Lindtjorn B et al., 2006).Though the reported factors 
are complex, an excessive and inappropriate prescribing of 
antimicrobials is at least partially responsible of increased rates 
of resistance worldwide. These problems can be taken care of 
by implementing strict antimicrobial drug policies.  
 

Given that background, this study was conducted in tertiary 
care hospitals to assist the pattern of antimicrobial prescriptions 
in terms of the prevalence of a variety of antimicrobial uses 
including frequency, doses, and intervals, rate of administration 
and appropriateness of the choice of antimicrobials.  
 

 
 

If all questions are answered with 
‘yes’, a prescription is completely  
Appropriate 
 

Fig. 1 Assessment criteria for Quality-of-use evaluation for antimicrobial 
prescription 

 

MATERIALS AND METHODS  
 

The study was designed to be a prospective observational study 
conducted over a period of 6 months. The antimicrobial 

prescription pattern was studied in a tertiary care hospital of 
Erode, Tamil Nadu, India.  
 

Ethical committee approval was obtained from the institution 
and hospital ethical committee. The prescriptions containing 
antimicrobials were collected from the inpatients excluding 
pregnancy and lactation. The following wards were randomly 
selected from the hospital-pediatric ward, general ward, 
infectious ward, post-operative ward, burns ward, ophthalmic 
ward, cancer ward, ICU (Intensive Care Unit), etc. 
  

From the selected wards, pediatricians, general practitioners, 
chest physicians, ENT specialists, surgeons, ophthalmologists, 
oncologists, etc were included. Figure.1 shows the quality of 
antimicrobial use that was accessed according to the method of 
Gyssens IC et al., 1992 and their original criteria in order to be 
able to evaluate each parameter of importance associated with 
antimicrobial. 
 

Demographic variables were analyzed including sex, age, 
length of stay as well as variables for prescribing antimicrobial 
such as dosage, duration (interval between start and stop), and 
reason for switching or stopping. 
 

Patients presenting with any of the symptoms, running (or 
blocked) nose, cough, ear pain, diarrhoea or fever, infectious 
diseases, cancer, and other cardiovascular and respiratory 
diseases were included. Pregnant women, lactating mothers, 
patients who died during their hospital stay or those who 
underwent incomplete treatment were also excluded. 
 

RESULTS AND DISCUSSION 
 

A total of 200 antimicrobial prescriptions were collected. In 
general the outpatient work load of public or government 
health facilities was much more than that of the inpatients, 
because all the public or government health care centers had 
the infrastructure to stop the medication including 
antimicrobials for dispensing free of cost to the patients. In this 
study, a total of 40 physicians were enrolled with an average of 
15 prescriptions per physicians. 80% of physicians prescribed 
antimicrobials to more than half of their patients. A categorical 
analysis was done classifying the physicians into ‘high’ and 
‘low’ (antimicrobial) prescribers. Those who prescribed 
antimicrobials to more than 50% of their patients were 
designated as “high prescriber” and the rest as “low 
prescriber”. It was found that around 70% of high prescribers 
were relatively high in urban and private settings compared to 
rural and public/government settings respectively. Out of 200 
antimicrobial prescriptions 56.5% were male and 43.5% were 
female (Fig. 2). 
 

Several antimicrobials had been prescribed to the patients, but 
the most commonly used antimicrobials were cefotaxime 
(23.07%), ciprofloxacin (13.58%) and ampicillin (12.05%, 
Table 1). Antimicrobials were prescribed for various 
indications. However the majority of indications included 
fever, infections and respiratory symptoms. Therefore the most 
common indications were fever (6.8%), bronchitis (4.8%), 
gastroenteritis (4.1%), urinary tract infections (4.1%) etc (Table 
2). Out of 200 patients about 107 (53.3%) patients has been 
prescribed with 2 antimicrobial drugs per prescription (Table 
3). It was seen that rather than the type of illness presence of 
fever showed significant association with higher rate of 
antimicrobial prescription. Antimicrobials were prescribed 
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relatively higher in the age group of 60-80 years. Out of 390 
drugs 239 (61.28%) were given in injection form (61.28%), 
tablets (26.41%) and capsules (14.61%, Fig. 3). 
 

The findings of the survey indicated that antimicrobials were 
widely prescribed for even uncomplicated infections. 
Consistent with early reports wide regional variation in 
antimicrobial prescription rate was observed in the study 
(Camargo CA Jr et al., 2006). In India there is a great diversity 
in socio-cultural, economic and health indice
A significant difference was observed in antimicrobial 
prescription rates between different practice settings. 
The prescription rate was higher in public or government 
hospitals compared to urban and private hospitals. 
 

Antimicrobials were considered as the second most prescribed 
drugs in the world, only next to the drugs indicated for 
cardiovascular diseases (Algun U et al., 2000
higher rate of antimicrobial prescription was observed for age 
group between 60-80. This sort of age related difference in 
antimicrobial prescription had been reported by other authors 
as well. Physicians in government hospitals, commonly 
prescribed antimicrobials in injected forms, they are also 
willing to prescribe in tablets and capsules. Inappropriate intra 
venous therapy increases the cost of care while also exposing 
the patient to the risk associated with intra venous catheters 
(Baker LJ et al., 2004). In government hospitals the parenteral 
administration of antimicrobials was more common than the 
oral administration and sometimes they may be prescribed in 
the same ratio in people with different disease conditions.
 

Although fever was a common manifestation of viral 
infections, it was observed that physicians consistently 
prescribed antimicrobials to patients presenting with fever 
(table 1). There was a general belief that fever was an indicator 
of bacterial infection. Physicians would have taken a defensive 
attitude that in presence of fever, bacterial infection cannot be 
ruled out (Chandy SJ et al., 2008). 
 

It has been demonstrated that cefotaxime (third generation 
cephalosporin) or ciprofloxacin (second generation 
fluoroquinolones), ampicillin (penicillin) were the most 
frequently used antimicrobials in government hospitals (
2). Penicillin and cephalosporin have continued to be a main 
stay of therapy in hospitals because of their broad spectrum 
activity, clinical efficacy and favorable tolerability profiles 
(Borg MA et al., 2008; Bascetti S et al., 2007
recent surveys in Europe and US have found that the most 
frequently prescribed antimicrobials were fluoroquinolones, 
penicillin’s, and amino glycosides (Al Niemat 
Erdeljic V et al., 2004). Physicians have prescribed cefotaxime 
for patients with a wide range of diseases such as those of 
fever, respiratory and urinary tract infections. 
 

Data analyses in our study showed that number of prescription 
with two antimicrobial agents was high as compared with 
single and more than two antimicrobial agents
indicates a large number of prescription were for multiple 
drugs. This may indicate empirical nature of therapy. A study 
carried out in Kathmandu valley (2004) reported that, a high 
percentage (93%) of patients were prescribed at least one
antimicrobial (Palikhe N et al., 2004). 
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Fig. 2 The gender and age distribution of the patient admitted to the 
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CONCLUSION 
 

In conclusion, the result indicates that the antimicrobials were 
used frequently and the antimicrobial choice mainly comprises 
of 12 antimicrobials in common use. It results that 
antimicrobials were prescribed frequently for any infectious 
diseases without identifying the causative organism and 
assessing the antimicrobial susceptibility in patients. Proper 
intervention (educational programmes for proper use of 
antimicrobials and culture sensitivity test) should be introduced 
to control the emergence of antimicrobial resistance, side 
effects and to minimize the cost of the treatment. The study 
indicates the inappropriateness in the prescriptions which leads 
to higher incidence of antimicrobial resistance. 
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