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INTRODUCTION 

Patients admitted to Intensive care unit (ICU) settings are 

administered with large number of drugs, most being 

seriously ill and suffering from various complications, 

thereby increasing the cost of drug treatment and costs of 

hospitalization. Antibiotics are the commonly prescribed 

drugs in ICU settings patients and the majority of these 

drugs are empirically prescribed and on physician 

discretion ensuing in the lack of quantitative precision of 

drugs usage.1,2 

Though there are a number of guidelines with regards to 

proper drug use in ICUs, at times it may not be possible to 

put into practice because of patient specific disease states 

and preferred medication choice by physician.3  

Therefore, drug utilization studies play a vital role to know 

the drug usage in populations and its impact on the health 

care system.4 World Health Organization (WHO) in 1977 

defined the drug utilization study as the marketing, 

distribution, prescription and use of drugs in a society, with 
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special importance on the resulting medical, social and 

economic outcomes.5 

Given that various drugs are prescribed to patients 

admitted to ICU, making them vulnerable to medication 

errors and adverse drug reactions; drug utilization studies 

thus plays a crucial part of pharmacoepidemiology as it 

depicts the level, types of drugs use and determinants of 

drug exposure.6,5 Over all, to improve therapeutic practices 

in an ICU setting, the drug utilization studies have proved 

to be useful and inexpensive.7  

Drug utilization trends needs to be addressed without delay 

in the ICU. Therefore, the present study was undertaken 

with an aim to estimate the drug utilization pattern in the 

ICU.  

METHODS 

Study design 

This study was prospective, observational in nature, 

conducted in an ICU at ESIC Medical College and 

Hospital, Gulbarga, Karnataka, from June 2018 to August 

2018. The study was started after obtaining approval from 

the Institutional Human Ethics Committee. Patients of 

either sex, aged 18 years or older, admitted to ICU for >24 

h and willing to provide informed consent were included 

in the study. Patients of age lesser than 18 years and who 

were transferred to other specialty ICUs/wards from 

general ICU or discharged/death within 24 h of admission 

were excluded from the study. 

Data were recorded daily on a pre-designed case report 

form. The following parameters were evaluated. 

• Patient demographic profile 

• Mean length of stay (LOS) in ICU 

• Associated co-morbidities 

• Percentage of oral/parenteral route of administration 

• Number of drugs received by the patients 

• Average number of drugs per patient 

• Prescription frequency of class of drugs (WHO-ATC 

classification)8 

Utilization of commonly used drugs of different class in 

ICU presented as DDD/100 bed-days (WHO/DDD)8 

• Formula for calculating DDD per 100 bed-days is:9 

DDD/100 bed days=Number of units administered in a 

given period (mg) / DDD (mg)×number of days in the 

period× number of beds× occupancy index×100 

• Number of beds in ICU = 12 

• Occupancy index for that period in our ICU was 0.72 

Data were collected in Microsoft Excel software and 

interpreted by applying descriptive analysis using IBM 

SPSS Statistics for Windows, Version 22.0. Armonk, 

NY:IBM Corp. P value <0.05 was considered to be 

statistically significant.  

RESULTS 

A total of 112 patients were admitted in the ICU during the 

study period after taking into consideration of inclusion 

criteria. Seventy (62.50%) were males and 42 (37.50%) 

were females among 112 patients (Table 1).  

Table 1: Demographic characteristics of the Study 

Population (n=112). 

 Number Percentage (%) 

Age (years) 

≤35 19 16.96 

36-50 28 25 

51-65 43 38.39 

≥66 22 19.64 

Gender 

Male 70 62.50 

Female 42 37.50 

 

Figure 1: Percentage of patients who received various 

classes of drugs during a stay in the intensive                  

care unit. 

Table 2: Common antibiotic consumption presented 

as DDD/100 bed-days. 

Antibiotic ATC Code DDD (g) 
DDD/100 

bed days 

Azithomycin J01FA10 0.3  24 

Levofloxacin  J01MA12 0.5  16.43 

Metronidazole  J01XD01 1.5  14.27 

Ofloxacin  J01MA01 0.4  13.89 

Ceftriaxone  J01DD04 2  12.22 

Amoxicllin/ 

Clavulanic acid  
J01CR02 3  10.97 

Amikacin  J01GB06 1 10.21 

Meropenem  J01DH02 3 9.93 

Cefoperazone/ 

sulbactum 
J01DD62 4 8.86 

Cefotaxime J01DD01 4 6.27 
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The age of the patients ranged from 18 to 87 years. The 

mean age of all the patients was 52.9±17.1. However, it 

was of similar trend in males and females and found to be 

53±16.2 and 52.7±18.6, respectively. ICU stay in days 

ranged from 2 to 24 days with an average of 5.32±4.26 

days. The prescribed drugs were in diverse classes; of 

some were of empirical, some prophylactic, whereas 

others were therapeutic in nature. Of 108 different drugs, 

65 belong to the WHO’s essential drug list. Another 3 were 

belonged to the WHO complementary essential drug list. 

Fifty seven percent of the drugs were prescribed as trade 

names. The number of different drugs for each patient 

ranged from 3 to 20. On an average, patients received 8.6 

different drugs during the entire stay in ICU. Figure 1 

shows the percentage of patients who used diverse classes 

of drugs. More than 90% of patients used 

antiulcer/antireflux medications, antibiotics in more than 

89% of patients, antipyretics, antiemetics and nutritional 

supplements were used in 30% to 60% of the patients. 

Table 2 shows the details of most commonly antibiotic 

used and its daily defined doses. Table 3 shows common 

drugs prescribed in individual classes and its daily defined 

doses. Among antiulcer drugs, proton pump inhibitors 

were often used. Similarly, among antipyretics, oral 

paracetamol was often prescribed. Similar proportion of 

patients received clopidogrel and aspirin. Antiemetics 

were administered in more than 50% of patients. 

Lorazepam was the often-used sedative, followed by 

diazepam. Table 4 describes the number of patients 

prescribed with antibiotics. Nearly 37.5% of patients 

received 1 antibiotic, 32.14% of patients received 2 

antibiotics and 11.61% received 3 antibiotics. 

 

Table 3: Various drug classes, drug type and daily defined doses. 

Name of Drug Proportions ATC DDD (g) DDD/100 bed-day 

Antiulcer, antireflux 

Pantoprazole 86.60 A02BC02 0.04 17.68  

Pantoprazole (O) 17.86 A02BC02 0.04 19.16  

Antipyretics     

Paracetamol 24.10 N02BE01 3 5.68  

Paracetamol (O) 44.64 N02BE01 3 3.38 

Antiemetics 

Ondansetron 50.89 A04AA01 0.016 5 

Nutritional supplements  

Iron Sucrose 10.71 B03AC 0.1 16.94 

Calcium (O) 6.25 A12AA04 3 2.65 

Diuretics 

Furosemide 16.96 C03CA01 0.04 10 

Spironolactone (O) 7.14 C03DA01 0.075 9.25 

Antiplatelets     

Clopidogrel 16.07 B01AC04 0.075 14.65 

Aspirin 13.39 B01AC06   

Analgesics and sedatives 

Tramadol 9.8 N02AX02 0.3 2.87 

Lorazepam 7.14 N05BA06 0.0025 7.02 

Diclofenac 12.25 M01AB05 0.1 15.63 

Diazepam 2.67 N05BA01 0.01 13.38 

Steroids 

Hydrocortisone              8 H02AB09    0.030 94.19 

Prednisolone (O) 3.57 H02AB06 0.01 13.89 

Antiepileptics 

Phenytoin 5.36 N03AB02 0.3 12.73 

Valproic acid 6.25 N03AG01 1.5 8.49 

Levetiracetam 5.36 N03AX14 1.5 9.26  

Daily defined doses have been expressed in grams (g). O: Oral preparations. 

 

DISCUSSION 

The demographic characteristics of the patients revealed 

that nearly 38.39% of patients belonged to age group of 

51-65 years. Patients of more than 50 years of age 

constituted to 65% (Table 1). These finding correlates with 

the findings of study conducted by Badar VA et al, in an 

ICU. (1) The mean age of all patients was around 53 years 
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which was found to be similar for both sexes. This finding 

corroborated with previous studies which showed a similar 

trend of around 50 years in mean age of all patients and 

with negligible difference in males and females.9-11 

Table 4: Number of antimicrobial agents prescribed 

per patient. 

Number of 

antibiotics 

prescribed 

Total number 

of patients  

(n=112) 

Percentage 

1 42 37.5 

2 36 32.14 

3 13 11.61 

4 6 5.36 

5 3 2.68 

Average LOS in ICU was found to be 5.32 days in our 

study which correlates with the previous studies conducted 

in ICUs with average LOS in ICU being 5.65 and 6.22 days 

respectively. This difference in the average LOS could be 

attributed to the divergence in disease pattern among the 

population.10,11 

The average number of drugs received by patients in our 

study was 8.6 drugs, and was comparable (8 per patient) to 

the study conducted in an ICU in Oman.12 However, it was 

less when compared to study conducted by Pandiamunian 

j et al, (10.4±2 drugs), Smythe et al, (12±7.6 drugs) and 

Lisha et al, (11.6±2 drugs).13-15 This difference could be 

attributed to smaller duration of study and difference in the 

illness pattern. Nevertheless, polypharmacy was still 

observed in majority of case records in our study. 

The average number of drugs prescribed per prescription 

plays a key role during prescription audit. Therefore, to 

reduce the risk of drug interactions, hospital cost and 

development of bacterial resistance, it is recommended to 

minimize polypharmacy.16 In present study, out of total 

112 patients, 104 (92.86%) patients received antiulcer 

drugs which is high and could be prophylactic in nature to 

prevent ulcer due to higher burden of drugs prescribed and 

stress in an ICU. Hundred (89.28%) patients received one 

or more antibiotic during their ICU stay which is slightly 

lesser than the recent Indian study conducted by Anand N 

et al, which could be attributed to smaller sample size and 

shorter duration of study period and remaining 12 

(10.71%) patients did not receive antibiotic. Antibiotic 

policy varies from hospital to hospital and among different 

departments of the same hospital.17 

Patients treated in ICUs are 5 to 10 times more prone to 

develop nosocomial infections.18 Patient arriving in our 

ICU in an intubated condition was put on prophylactic 

antibiotics to prevent the development of nosocomial 

infections. However, antibiotics were stopped after 7 to 10 

days if fever or any other signs of infection was not found. 

If any signs of infection did not resolve or reappeared 

beyond 14 days of antibiotic use, a newer antibiotic were 

added or previous ones were changed because of the 

suspicion of resistance. Some of the antibiotics were 

modified based on microbiological culture and sensitivity 

reports. This possibly explains increased antibiotic 

utilization (89.28%) in the present study. Therefore, 

further studies are required to explore any specific factors 

responsible for this and the clinical relevance of the higher 

number of antibiotics used during the course of treatment 

in our ICU setup. 

The most common antibiotics used (quantitatively) in our 

study were azithromycin, levofloxacin, metronidazole, 

ofloxacin, ceftriaxone and amoxicillin/clavulanic acid 

whose utilization were 24, 16.43, 14.27, 13.89, 12.22 and 

10.97 DDD/100 bed-days, respectively. On reviewing 

similar studies from India, most utilized antibiotics were 

3rd generation cephalosporins (18.48), meropenem 

(16.47), metronidazole (14.65), levofloxacin (15.97), and 

ceftriaxone (13.42).2 This change in pattern of utilization 

could be attributed to change in culture sensitivity pattern 

and the practice of antibiotic use policy. Thus the above 

finding from our study highlights the significance of the 

antibiotic use policy, need for regular prescription audit 

and modification of the policy based on changes in culture 

sensitivity patterns. Nevertheless, by considering diverse 

patient’s population from an ICU of tertiary care hospital, 

adds strength to this study. However, the drawback is that 

it is restricted to single centre with smaller sample size, 

and not considering the specific factors which could 

explain the higher usage of antibiotics, thereby limiting the 

generalizability of this study.  

CONCLUSION 

Antiulcer medications were most commonly prescribed 

followed by antibiotics during ICU stay.  Average 

numbers of drugs prescribed per patients were high. 

Regular prescription audit and modification of antibiotic 

policy is required to curtail the polypharmacy and 

inappropriate use of antibiotics. 
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