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ABSTRACT

Background: Drug utilization evaluation performs a key role in the managing health-care system to evaluate, understand, 
interpret, and improve the prescribing, administration, and use of medications. Aims and Objectives: The aim of the 
study is to evaluate and compare the drug prescribing trends in the intensive care unit (ICU) and correlate them with the 
disease patterns and patients outcome. Materials and Methods: The case records of 150 patients admitted to the ICU 
at Shri. Chhatrapati Shivaji Maharaj Sarvopchar Rugnalaya, a teaching hospital in Solapur, during 1-year period from 
June 1, 2017, to May 31, 2018, were analyzed. The variables collected were demographic and clinical characteristics. We 
also considered the duration of hospitalization, indications, and utilization of different drugs. The total number of drugs, 
dose, route, sensitivity pattern, and cost was collected from patients’ case paper. Results: Among 150 evaluated patients, 
the average age was 45 ± 17 years. The average length of stay at ICU was 4 to 10 days. The average number of drugs 
per prescription was 5 to 10. The parenteral route (61%) followed by the enteral route (27%) was common route used. 
Antimicrobial drugs and gastrointestinal drugs were the most commonly prescribed class of drugs, i.e., (30%) and (21%), 
respectively. The 1235 generic and 174 branded drugs were prescribed. The fixed drug combinations were 427 while single 
drug utilization was 715 in number. Conclusion: Antimicrobials are the most commonly used drugs. There is a need of 
antimicrobial agents’ usage guidelines and restriction policies for the rational prescribing of antimicrobials.
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INTRODUCTION

Problems associated with drug prescription are quite 
common worldwide. Errors in the drug prescription are 
considered as a key threatening factor that affects patient 
safety throughout hospital practice. Adverse drug reactions 
(ADRs) are one of the main causes of injury and death; it 
is estimated that they cause 100,000 deaths annually in the 
United States.[1]

National Journal of Physiology, Pharmacy and Pharmacology Online 2019. © 2019 Ujwala P Gawali and Rasika S Khobragade. This is an Open Access article distributed under the terms 
of the Creative Commons Attribution 4.0 International License (http://creative commons.org/licenses/by/4.0/), allowing third parties to copy and redistribute the material in any medium or 
format and to remix, transform, and build upon the material for any purpose, even commercially, provided the original work is properly cited and states its license.

More than 2 million serious ADRs occur each year, 350,000 
in nursing homes alone. In recent years, the number of 
medications prescribed to patients has increased dramatically 
and so that percentage of ADRs have also increased.[1,2] 
Adverse drug effects (ADEs) are one of the serious public 
health problems and also leading cause of injury and death 
which need to be focused with effective solutions. ADEs 
account about one-third of hospital adverse events and 
approximately 280,000 hospital admissions annually. It 
affects about 2 million hospital stays each year, prolong 
hospital stays by 1.7 to 4.6 days.[3]

The reference standard for drug utilization is the WHO 
Anatomical Therapeutic Chemical/Defined Daily Dose 
(ATC/DDD) methodology. For each drug and route of 
administration, DDD is defined by the WHO Collaborating 
Centre for Drug Statistics and Methodology as the assumed 
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average maintenance adult dose per day for its main 
indication. The DDD, therefore, is an international unit 
serving for international or regional comparisons. However, 
DDD does not necessarily reflect the recommended or 
prescribed daily dose (PDD). In fact, several studies have 
reported discrepancies between DDD and PDD for different 
groups of drugs.[22]

Drug utilization is nothing but the process of appraising 
and reconsidering the usage of drugs to determine the 
effectiveness of drug treatment. Multiple drugs are prescribed 
since patients admitted to the ICU. The most of the drugs 
are empirically prescribed and mainly based on physician 
previous experience, resulting in the lack of quantitative 
precision of drugs usage.[6] Therefore, utilization trends and 
costs of drugs prescribed in the ICU need to be urgently 
addressed.

Aim and Objectives

1.	 To evaluate and compare the drug prescribing pattern in 
the intensive care unit (ICU).

2.	 To correlate them with the disease patterns and patients 
outcome.

MATERIAL AND METHODS

This is retrospective study in which the case records of 
150 patients admitted to the ICU at Shri. Chhatrapati 
Shivaji Maharaj Sarvopchar Rugnalaya, a teaching hospital 
in Solapur, during a 1-year period from June 1, 2017, to 
May 31, 2018, were analyzed. The variables collected were 
demographic and clinical characteristics. We also considered 
the duration of hospitalization, indication, and utilization 
of different drugs. The total number of drugs, dose, route, 
sensitivity pattern, and cost was collected from patients’ case 
paper.

Data Collection

Data collection was done using a pre-designed pro forma 
which included patient characteristics such as age, gender, 
diagnosis, duration of hospitalization, and prescription 
characteristics such as name of the drug, strength and dosage 
form, and number of units dispensed, whether prescribed in 
generic name or not.

Medication prescription details were collected meticulously, 
including number of drugs prescribed on the day of admission, 
route of administration, and class/name of medications 
prescribed for each patient.

Ethical Committee

Proper permission of college ethical committee was taken 
before study started.

Statistics

Descriptive statistics were used to describe the data.

RESULT

Findings of the present study are presented in Tables 1 to 5.

DISCUSSION

In the present study, we studied 150 patients’ case 
papers admitted in ICU. The mean age of patients was 

Table 1: Demographic/clinical characteristics of patients 
during intensive care unit stay

Clinical characteristic n
Total number of patients 150
Mean age of study patients 45±17
Age groups

Up to 20 years 11
21–40 years 75
41–60 years 54
>60 years 10

Sex
Male 87
Female 63

Number of drugs prescribed 5 to 10
Duration of stay at hospital in days 4 to 10

Table 2: List of commonly prescribed drugs in intensive 
care unit

Drug administered Route of 
administration

Number of 
prescription

Omeprazole Oral/parental 115
Paracetamol Oral/parental 85
Ranitidine Oral/parental 114
Tramadol Oral/parental 52
Ceftriaxone Parental 134
Clindamycin Parental 121
Levofloxacin Oral/parental 53
Meropenem Parental 62
Amikacin Parental 127
Azithromycin Parental 56
Ciprofloxacin Parental 86
Doxycycline Oral/parental 48
Vancomycin Oral/parental 52
Ceftazidime Parental 74
Cefotaxime Parental 89
Ampicillin Parental 41
Teicoplanin Parental 46
Colistin Parental 54
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45 ± 17 years; among 150 patients, 87 were male and 
63 were female. Average duration of hospital stay was 
4–10 days. The average number of drug prescribed was 
5–10. The most frequent route of drugs administration 
found in the current study was the parenteral route (61%) 
followed by enteral route (27%). In the present study, 
most frequently used drugs were omeprazole, ranitidine, 
ceftriaxone, clindamycin, amikacin, and anti-infective 
agents which were the most commonly administered 
class of drugs (25%). In our study, we found that 1235 
generic and 174 branded drugs were prescribed. The fixed 
drug combinations (FDCs) were 427 while single drug 
utilization was 715 in number.

In study done by Al-zakwani et al.,[8] they found that among 
138 patients admitted to the ICU during the 5-month study 
period revealed that the mean age of the patients was 
46 ± 19 years, with males representing 64% of the patients. 
This finding was similar to the two studies conducted in 
eastern and southern India in 2007 and 2011.[11-13] In study 
by Smythe et al.,[14] they observed equal number of male 
and female patients admitted to the ICU having average age 
65 years.[14] Another Iranian study reported that more male 
patients than female patients (68% and 32%, respectively).[15] 
Al-zakwani et al.[8] in their study stated that the most frequent 

age group was 21–40 years. This was in contrast to Shankar 
et al. study, which reported >49 years as the most frequent 
age group.[5] The mean length of stay of all patients admitted 
to the ICU was 4.5 days in the study of Al-zakwani et al. 
This was similar to a retrospective study conducted in 
Canada, and they showed that the average duration of ICU 
stay was 4.7 days.[4] This number was significantly low 
compared with American and Iranian studies with 9.4 and 
6.0 days, respectively.[9,15] In this study, average number of 
drug prescribed was 5–10. The average number of drugs per 
patient (encounter) was 8.0 with a maximum number of 22 
drugs per patient in the study of Al-zakwani et al.[8] In an 
American study, the average number of prescribed drugs 
was 9.1[16] while an Indian study showed an average of 13.5 
drugs.[9] A study in a French medical ICU reported that the 
average number of prescribed drugs was 5.0.[17] The most 
frequent route of drugs administration found in the current 
study was the parenteral route (61%) followed by enteral 
route (27%). Results of other studies carried out in India and 
Nepal also documented that parenteral drugs were the most 
frequent routes of administration (87%, 51.12%, and 53%, 
respectively).[5,10,19] In contrast, Paudel et al. reported that oral 
tablets (48%) were the most commonly used dosage form in 
the ICU followed by injection and intravenous fluid (33% and 
7.8 %, respectively).[18] In the study of Al-zakwani et al.,[8] the 
frequent route of drugs administration was parenteral route 
(66%) followed by enteral route (26%). In the present study, 
we found that most frequently used drugs were omeprazole, 
ranitidine, ceftriaxone, clindamycin, and amikacin. In ICU, 
the most frequently prescribed antimicrobial agents (AMAs) 
were ceftriaxone followed by amikacin and clindamycin.[20,21] 
In the study of Al-zakwani et al.,[8] the most commonly 
prescribed drug was omeprazole followed by enoxaparin 
and paracetamol. A study in Western Nepal found that 
pantoprazole was the most frequently prescribed.[18] Among 
the ten most prescribed medicines, ranitidine was the most 
prescribed in another previous study.[10] In the current study, 
anti-infective agents were the most commonly administered 
class of drugs (25%). This was similar to a study performed 
in Iran in 2010.[15] and study done by Al-zakwani et al.[8] 
Similarly, an Indian study observed that anti-infective agents 
were the second most prescribed class among the top five 
dug classes in the ICU.[12] In our study, we found that 1235 
generic and 174 branded drugs were prescribed. The FDCs 
were 427 while single drug utilization was 715 in number. 
Study was performed by Mahadeo et al.[23] shown 259 FDC 
and 240 single drug prescription out of 499 prescriptions in 
their study.

Strength of Study

This is very limited studies and data available about similar 
study in India and also in developing countries so this 
data will be useful for medical professionals in India and 
developing countries.

Table 3: Classes of drugs prescribed in the intensive care 
unit

Classes of drug administered Percentages (%)
Antimicrobial agents 30
Gastrointestinal 21
Blood‑related drugs 15
Cardiovascular 12
Anesthetics 19
Respiratory 18
Antiepileptic 8
NSAIDs 20
Others 15
NSAIDs: Non‑steroidal anti‑inflammatory drugs

Table 4: Number of generic and branded drugs utilized in 
intensive care unit

Type of drug utilized n
Generic drugs 1235
Branded drugs 174

Table 5: Utilization of FDC and single drug in study 
patients

Drug utilized n
FDC 427
Single drug 715
FDC: Fixed drug combination
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Limitations of Study

Although it is need of developing countries, this sample is 
only a very small proportion of the entire population of in 
the country, and the data collection was confined to only 
particular limited area of country since constraints were 
faced during data collection.

CONCLUSION

Antimicrobials are the commonly used drugs. There is a 
need of guidelines and restriction policies for the rational 
prescribing of AMAs usage. Appropriate prescription 
protocols need to be addressed to guide for proper use of 
drugs in the ICU.
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