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ABSTRACT 

Background: The resistant bacteria are on upward trend all over the 

world. Irrational and inappropriate prescription of antimicrobials is 

major contributing factor for developing drug resistance in addition to 

poor patient compliance. It is the high time to create awareness of 

antimicrobial resistance among physicians and patients. Aim: The aim 

of this study was to assess the pattern of antimicrobial usage in a 

tertiary care hospital in Tamil Nadu and to determine whether 

antimicrobials are prescribed judiciously. Methods: A retrospective 

study was conducted to determine the current antimicrobial prescribing 

practices in a tertiary care hospital. A randomized sample of 140 

patients’ case sheets of various departments were taken from the 

Medical record department and analyzed with respect to oral and 

parenteral administration of antimicrobials. Results: In our study 46% were males and 54% 

females. Majority of the patients were middle aged (44%). Duration of treatment was of three 

days minimum and maximum 13 days. The mean duration was 5.5 days. Common route of 

administration was parenteral. The parenteral drugs were metronidazole 42%, Cefotaxime 

40%, ceftriaxone 33%, Amikacin 18%, Vancomycin 2% and Meropenem 1%. Among 140, 

52% were empirical prescriptions, 19% directed and 28% targeted prescriptions. 

Conclusions: The most frequently used antimicrobials were Metronidazole, Cefotaxime and 

Ceftriaxone. Antimicrobials commonly used were for lower respiratory tract infection. The 

proportion of targeted prescriptions was low compared to empirical prescriptions. 

Antimicrobials have to be prescribed rationally based on antibiotic policy. In near future we 
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should follow the recommendations of antibiotic stewardship relevant to the infections 

addressed in the guidelines.    

 

KEYWORDS: Antimicrobial agents, Drug resistance, rational prescription, antibiotic policy, 

antibiotic stewardship. 

 

INTRODUCTION 

Antimicrobials are among the most prescribed medicine in a hospital setting for treatment of 

infection. Antimicrobial resistance is growing as the major challenge to the infectious disease 

control globally including India.
[1,2,3,4] 

Literature reported the unnecessary or incorrect use of 

antimicrobials ranging from 9% to 64%.
[5]

 This practice apart from development of drug 

resistance results in higher morbidity, mortality, treatment cost and prolonged length of 

hospital stay with unnecessary exposure of patients to potentially harmful drugs.
[6,7,8]

 The 

world Health Organization (WHO) reports that more than 50% of the drugs are 

inappropriately prescribed, dispensed or sold and 50% of patients do not take medicines as 

per the schedule.
[9]

 Because of increasing alarm and alertness of antimicrobial resistance 

problems, incorrect use of antimicrobial agents, these drugs have often been the target of 

challenges to assess and control their uses.
[10] 

Therefore to fight against antimicrobial 

resistance, antibiotic utilization studies are being carried out. Clinicians often face challenges 

in selecting, initiating and individualizing appropriate drug therapy for patients admitted in 

the emergency medicine ward.
[11] 

Antibiotic utilization studies are carried out to analyze the 

prescribing pattern of drugs and prescribing behavior of physicians.
[12]

 Monitoring the trends 

in drug utilization in tertiary care hospital can provide insight into major health care 

problems. Therefore, with the same perspective this retrospective study was done to evaluate 

the current usage of the antimicrobial agents in our tertiary care hospital.     

  

MATERIALS AND METHODS 

Study Design : Retrospective study 

Study place : Tertiary care hospital, Central Tamilnadu 

Study subjects : n=140, Inpatients case sheets from MRD was analyzed (Sep 2018 to October 

2018) 

 

Methods: Data regarding patients details such as age, gender, specific conditions related to 

antimicrobial use, name of antimicrobials, dosage, schedule, route of administration, date of 
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discontinuation and related laboratory investigations were collected from patient case sheets 

from MRD. 

 

Inclusion criteria: Inpatients from General Medicine, General Surgery, OBG, Pediatrics, 

Ophthalmology, Orthopedics, ENT, and Dermatology were included in this study.   

 

Exclusion criteria: Patients in ICU and out patients were excluded in this study.  

Data were analyzed by descriptive method.  

 

RESULTS 

A total of 140 admitted patients’ case sheets were reviewed. Among 140 patients 46% were 

males and 53% were females. Majority of the patients were in 17 - 40 years (44%) of age 

group and 20% were children. (Table 1) Out of the 140 patient records analyzed and that 

12.85% were treated for lower respiratory tract infection and 10% were treated for cellulitis 

or wound infections. The others were treated for upper respiratory tract infections (7%), 

urinary tract infections (10%), viral fever (2%), acute appendicitis (3%), cataract surgery 

(8%) and skin infections (1%). (Table 2) The majority of the patients were treated in General 

Medicine (21%) followed by General surgery (22%), OBG (23%), Pediatrics (15%) and 

others were treated in Ophthalmology, Orthopedics, ENT, and Dermatology ward. (Table 3) 

15% of patients were received prophylactic antibiotics for LSCS.  

 

There were about ten different antimicrobials used for their treatments. The commonly 

prescribed antimicrobials were metronidazole (42%), Cefatoxime (40%), Ceftriaxone (32%), 

Amoxycillin with clavulanic acid (19%), Amikacin (18%) and Ciprofloxacin (10%). (Table 

4) Most of the above drugs were given by parenteral route since inpatients only were studied. 

Duration of treatment was minimum 3 days and maximum 13 days. Mean duration was 5.5 

days and none of them reported any side effects. 

 

Prescriptions were classified as three categories: 

Empirical - When the pathogen was unknown at the time of prescription. 

Directed - when the pathogen was suspected based on provisional microbiological result 

(such as Grams stain) 

Targeted - When a pathogen was identified  

The above categories were showed in (Fig 1) that, among 140 prescriptions, 52% (n=73) 

were empirical, 19% (n=27) were directed and 29% (n=40) were targeted prescriptions. 
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Table 1: Demographic profile. 

Age 

Variable Frequency (Numbers) Percentage 

0 – 16 years 31 22.14 

17-40 years 62 44.3 

41-60 years 34 24.3 

˃ 60 years 13 9.3 

Sex 
Male 65 46.4 

Female 75 53.6 

 

Table 2: Clinical conditions for which patients were started antibiotics. 

 

Table 3: Department under which the patients have been admitted and treated. 

Department Frequency Percentage 

Medicine 30 21.4 

Surgery 31 22.1 

OBG 33 23.6 

Pediatrics 21 15.00 

Pediatric Surgery 7 5.00 

Ophthalmology 12 8.6 

ENT 1 0.71 

Skin 1 0.71 

Orthopedics 4 2.9 

 

 

 

 

 

Diagnosis No of patients treated Percentage 

Upper Respiratory tract infection 10 7.14 

Lower  Respiratory tract infection 21 13 

Foreign body throat 01 0.71 

LSCS done: Prophylactic antibiotics given 18 15 

Cellulitis / Wound infections 14 10 

Cataract surgery 12 9 

Acne 1 0.71 

Prolapse uterus: Hysterectomy done 2 1.42 

Internal fixation for fracture 4 3 

Intestinal obstruction 3 2.1 

Undescended testis 4 3 

Congenital hydrocele 3 2.1 

Inguinal hernia 5 4 

Acute appendicitis 5 4 

Gall bladder stone 4 3 

Phimosis 3 2.1 

Diabetic foot 6 4.3 

Urinary tract infection 15 11 

Viral fever leads to secondary bacterial infection 4 3 
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Table 4: Frequency of antimicrobials used for the treatment. 

Antimicrobials used Number Percentage 

Metronidazole 59 42.1 

Cefotaxime 56 40 

Ceftriaxone 46 33 

Amoxicillin with Clavulanic acid 27 19.3 

Amikacin 26 19 

Ciprofloxacin 14 10 

Vancomycin 3 2.1 

Meropenem 2 1.4 

Azithromycin 2 1.4 

Doxycycline 1 0.714 
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Figure 1: Type of Prescriptions used. 

 

DISCUSSIONS 

In our study, the most frequently used antimicrobials were Metronidazole, Cefotaxime and 

Ceftriaxone. A study by Pandimunian etal, stated that Cephalosporin (35.6%) and Penicillin 

(21.3%) were the most commonly prescribed group of antimicrobials.
[13]

 Similar to our study, 

Vandana AB et al  also mentioned that the commonest antimicrobial agent prescribed was 

Cefotaxime,
[14] 

whereas Ampicillin, Amoxicillin, Metronidazole, Ciprofloxacin and 

Crystalline Penicillin were the five commonly prescribed antibiotics in the study conducted 

by Shankar etal.
[15]

 Sharif etal study showed that Amoxicillin – Clavulanic acid combination 

was prescribed commonly among the antibiotics.
[16]

 A study performed in Ethiopia revealed 

that the most frequently prescribed antimicrobials were Penicillin G (28.4%), Ceftriaxone 

(24.9%) and Cloxacillin (12.84%).
[17] 
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In our study, duration of treatment was minimum 3 days and maximum of 13 days and mean 

duration was 5.5 days. Generally, the majority of infectious diseases were treated for period 

less than 2 weeks, but severe and complicated cases may demand multiple antimicrobials for 

prolonged duration.
[18,19,20] 

Prolonged use of antibiotics is one of the factors which provoke 

the emergence of resistant organism. The common route by which antimicrobials were 

administered was parenteral as the patients were inpatient. The common parenteral (IV) drugs 

were Metronidazole, Cefotaxime, Ceftriaxone, Amikacin and Ciprofloxacin. In our study, 

nearly two fifth of the patients (64%) have received two are more antimicrobial agents. 

Correspondingly, Girish MB, etal reveals that 58% received two or more antimicrobials in 

combination and their mean duration of administration being 9.79 ± 1.33 days.
[21]

 In our 

study the common organism causing lower respiratory tract infections were due to gram 

positive and gram negative bacteria, so they were prescribed by broad spectrum antibiotics 

like Cefotaxime, Ceftriaxone along with Metronidazole. Majority of the patients were treated 

empirically (52%) and only 28% cases were treated appropriately and rationally after doing 

antibiogram of the specific clinical sample isolates.   

 

In our study, 15% of the patients were received prophylactic antimicrobials, but in Cusini etal 

study highlighted that out of 1270 antimicrobial prescriptions, 958 (75.4%) were for 

treatment and 312 (24.6%) were for prophylaxis, which concluded that 37% of the 

therapeutic and 16.6%  of the prophylactic prescriptions were inappropriate.
[22]

 As infectious 

disease specialist are not available adequately and these drugs are prescribed by various 

health care professionals both in developed and developing countries, sometimes without 

adequate knowledge about the use of these important therapeutic drugs.
[9]

 Certain other 

factors also influences antimicrobial prescribing practices include patients factors (demand, 

culture, attitude and socioeconomic status), prescribers factors (prequalification training, in - 

service education, work load and feedback from patient responses), drug factors (availability, 

cost) and influence of industry (medical detailing). However, the most important factor could 

be the current antibiogram pattern of the hospital.
[9] 

 

The harmful practices like over prescribing leads to drug toxicity and resistance whereas 

under prescribing of antimicrobials end up with failure of the treatment.
 
Still we need to 

emphasize the importance of rational prescribing practices in order to avoid drug resistance. 

It is suggested that infectious disease clinics to be set in all tertiary care hospitals and more 

infectious disease specialty course be created in all states in order to increase the number of 
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infectious disease specialist all over India. An antibiotic guide line (as a booklet) was 

introduced in Australia and study was conducted subsequently in order to reduce the drug 

resistance.
[23] 

Antibiotic guidelines should be formulated and accepted by various health care 

professionals including physicians, surgeon, microbiologist and pharmacologist. Physician 

must be aware of the prevalence of various pathogens and resistance patterns in their hospital 

and explore good judgments in selecting empirical antibiotics regimens.
[24] 

 

Antibiotic resistance and the scarce antibiotic choices for multi - drug resistant organisms are 

exigent worldwide public health problems. Consequently, antibiotic stewardship has become 

a critical responsibility for all health care institutions and antibiotic prescribers. Professional 

societies and organizations have been developing guidelines for management of infectious 

diseases. It includes recommendations for antibiotic prescribing and also incorporating 

antibiotic stewardship principles. The CDC released the core elements of hospital antibiotic 

stewardship program in 2014.
[25]

 It endorses, as suitable for the type of infection and 

treatment scenario should be cited in guidelines and to determine the optimal antibiotic 

selection, dose, route and duration of treatment. Hence, the Healthcare Infection Control 

Practices Advisory Committee (HICPAC) recommends that guidelines for treatment of 

infectious diseases include clear recommendations for antibiotic stewardship relevant to the 

infections addressed in the guidelines.
[26] 

 

I. Professional societies and guidelines developers should also incorporate the principles of 

diagnostic testing and their treatment guidelines. This leads to optimal effective 

treatment, minimal adverse consequences including the development of antibiotic 

resistance and health care values. 

 

a. Principles of testing 

1. Diagnostic testing should be used wisely to avoid unnecessary antibiotic therapy or 

therapy that is unnecessarily broad – spectrum with consideration of health care value. 

2. Rapid diagnostic tests, biomarkers, the decision rules that should have acceptable 

performance characteristics to differentiate bacterial versus non bacterial infection should 

be used to avoid use of unnecessary antibiotic therapy. 

3. Bacterial cultures with susceptibility testing should be collected, handled and processed 

promptly and appropriately to identify specific bacteria causing infection and facilitate 

use of narrow spectrum antibiotics whenever possible. 



Duraipandian et al.                                              World Journal of Pharmaceutical Research 

www.wjpr.net                                Vol 8, Issue 1, 2019.                                      

 

1104 

4. When available and appropriate for the infection and the bacterial isolate, molecular 

testing to identify specific resistance genes or novel non culture based phenotypic assays 

of susceptibility may be used to target antibiotic therapy towards susceptible or resistant 

isolates. 

5. Avoid diagnostic testing without an appropriate clinical indication when the results may 

have unintended consequences. For example, a urine culture, rapid Strep test or C.difficile 

testing should not be done, unless the patient meets criteria for testing. 

 

b. The principles of treatment include 

1. When appropriate for the infection, source removal (eg: drainage of abscess, removal of 

implicated device) should be accomplished early in the course of treatment. 

2. Recommendations for initial empirical antibiotic therapy choices should balance 

treatment, efficacy, severity of illness (ie: sepsis) and the potential for adverse events 

including the development of antibiotic resistance. When multiple therapeutic options are 

available, a hierarchy of antibiotic treatment recommendations should be provided with 

“first choice” options being those with adequate therapeutic efficacy, lower risk of 

facilitating antimicrobial resistance and C. difficile and other adverse events, with 

consideration of health care value.  

3. Recommendations for optimal dosing of antibiotics should be based on efficacy studies 

and Pharmacokinetic and Pharmacodynamics principles. 

4. Recommendation for duration of therapy should be made emphasizing the shortest 

effective duration. 

5. Recommendations for de - escalation of initial empiric antibiotic therapy should be 

provided including: 

a) Using the results of bacterial cultures and diagnostic tests to discontinue or narrow 

unnecessarily broad spectrum antibiotic therapy. 

b) Using other stewardship tools such as consultation with an antibiotic stewardship team 

and or infectious diseases specialist, daily review of antibiotic therapy and automatic stop 

orders after adequate treatment duration.   

6. Potential adverse events related to antibiotic treatment should be noted in the guideline so 

that an antibiotic or to choose a recommended agent that has a lower potential for adverse 

events. 

II. Professional societies and guidelines developers should consider presenting advantages 

and disadvantages of diagnostic tests and antibiotic treatment choices with respect to 
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efficacy and adverse consequences including antibiotic resistance, with consideration of 

health care value either in the text or a table.  

III. Recommendations for patient’s education regarding diagnostic testing, antibiotic therapy 

and duration of therapy should be provided when feasible and appropriate. 

 

To ensure that these principles are incorporated into the recommendation of clinical practice 

guidelines, organizations and guidelines panels review the principles at multiple stages of the 

guideline development process including. 

1. Establishments of the guidelines panel and writing group comprise the antibiotic 

stewardship principles in the training and education of the guideline panel or writing 

group chairs. 

2. Scoping of the guidelines – it provides panel chairs with checklist of the principles at the 

scoping phase of the development process so that the principles inform the guideline 

scope. 

3. Development of PICO (T) guideline questions (Population, Intervention, Comparison, 

Outcome and Time) 

4. Review and draft recommendations and evidence summaries which include an assessment 

of the incorporation of the principles   

 

CONCLUSION 

From this study, we concluded that most frequently used antimicrobials were Metronidazole, 

Cefotaxime and Ceftriaxone and the condition for which these antimicrobials were 

commonly used was lower respiratory tract infections. The proportion of targeted 

prescriptions was low compared to empirical prescriptions. Antimicrobials have to be 

prescribed rationally based on antibiotic policy. In near future we should follow the 

recommendations of antibiotic stewardship relevant to the infections addressed in the 

guidelines. Antibiotic stewardship program should provide regular updates on antibiotic 

prescribing, antibiotic resistance and infectious disease management that address both 

national and local issues.  
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