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INTRODUCTION:
A drug utilization study is dened as “The marketing, distribution, 
prescription, and use of drugs in a society, with special emphasis on 

1 resulting medical, social, and economic consequences”. Drug 
utilization evaluation studies reect the clinical use and also help in 

2assessing its impact on the health-care system.  in a setup like the 
Intensive care unit (ICU) multiple medications are prescribed to 
patients of varying diseases where often similar kinds or classes of 
drugs are prescribed to different times of patients. The patients 
admitted to ICU are often critically ill and end up using higher 

3resources both medically and nancially.  The drugs used in ICU are 
often drugs of high cost such as the latest antimicrobials, targeted 
drugs, immunoglobulins, etc, or the drugs of last resort which are 
usually highly-priced. In such conditions, especially in developing 
countries where it is inevitable to overlook these difculties, it is 
important to realize the role of rational prescription as it will help in 
developing strategies to lessen the number of medications that patients 

4will need and also reduce the cost of treatment.  Use of multiple 
medications which is also known as polypharmacy has many 
disadvantages such as drug interactions which can result in adverse 
drug reactions, increased cost of treatment, resistance to 
antimicrobials, and ultimately treatment failure. Therefore, it is 
important to conduct such studies periodically to keep a check on 
prescribing patterns and growing antimicrobial resistance which will 
lead to better patient outcomes. These studies will also help in 

5optimizing the healthcare system and the proper use of resources.  

In this study, we aim to study the drug utilization pattern of the medical 
intensive care unit MICU of our hospital. This is done by calculating 
DDD which is the “Daily Dened Dose” for the drugs used in MICU. 
DDD is dened as “The assumed average maintenance dose per day 

6,7for a drug used for its main indication in adults”.  An important tool to 
compare drug utilization among different clinical setups within a 
country and between different countries is DDD. A rough estimate of 
drug consumption in hospital inpatients is DDD/100 bed-days. It is a 
xed unit of measurement independent of formulation and price. An 
important aim of drug utilization is to monitor rational as well as 
irrational drug use as an important step in improving the quality of drug 
use.

MATERIALS AND METHODS.
We carried out a retrospective study of the past year i.e. from 
December 2022 to November 2023 in our hospital after taking ethical 
committee clearance for the same. The data was collected from the 
medical records section of the MICU department. The data was 
manually extracted and entered into the Microsoft Excel sheet for 

tabulation and analysis. The details that were taken down were age, 
gender, diagnosis, duration of stay in MICU, treatment provided, and 
lab investigations done. The data that was specically looked for were 
adverse drug reactions and antimicrobial sensitivity reports if any.

The data that was analysed were; The demographic variables of the 
patients, indication of admission in MICU, duration of MICU stay, 
total number of drugs prescribed per patient, particulars of each drug 
prescribed (group and indication), the total number and types of 
antimicrobials used and use of life saving emergency drugs such as 
inotropes, used per patient, use of xed dose combinations (FDCs), no 
of drugs prescribed by generic and brand names, No. of oral and 
parenteral formulations used, a list of three costliest drugs used; 
organisms isolated and their antimicrobial sensitivity, and the outcome 
of the patient. The total cost of drugs per patient was calculated from 
the Indian Drug Review (2023). The total cost of laboratory 
investigations per patient was calculated according to the price list of 
our hospital. The drugs were classied according to the Anatomical 
Therapeutic Chemical classication based on their chemical, 
pharmacological, and therapeutic properties. The drug utilization was 

7measured in DDD/100 bed-days.  A bed day is a day during which a 
person is conned to a bed and in which the patient stays overnight in a 
hospital. With access to drug utilization statistics based on the 
ATC/DDD system, it is possible to construct simple indicators 
reecting the quality of prescribing or drug use.

DDD/100 bed-days were calculated using the following equation:

In our MICU, bed strength was 20, and the average bed occupancy 
index was 0.8 during the study period.

Statistical Analysis
The descriptive statistics were used for data that were expressed as 
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ABSTRACT
Aim: Materials And Methods: This study aims to evaluate the drug utilization pattern in the medical intensive care unit.  Case papers of patients 
admitted to MICU between December 2022 to November 2023 were analyzed for demographic variables; indications; duration of MICU stay; and 
proportion of common drugs used. The use of antimicrobials was evaluated based on the culture report and empirical regimen used. A dened daily 
dose (DDD)/100 bed-days was calculated. The cost of drugs was calculated from Indian Drug Review (2023).  A total of 253 cases were Results:
admitted to MICU during the study period with a mean age of 44.62 years (95% condence interval [CI]: 42.56-46.69). The average duration of 
MICU stay was 5.12 days (95% CI: 3.79-5.51). The average number of drugs prescribed per patient was 13.04 (95% CI: 12.05-14.04). Total drug 
utilization in terms of DDD/100 bed-days was 225.27. Metronidazole, cefotaxime, atropine, adrenaline, dopamine, dobutamine, metoclopramide, 
and furosemide were prescribed in more than 40% of cases. Number of antimicrobials prescribed per patient was 2.60 (95% CI: 2.37-2.66). 
Cefotaxime + metronidazole (27.50%) was the most common empirical regimen used. Average cost of treatment per patient was Rs. 3315.70 (95% 
CI: Rs. 2749.8-Rs. 3701.6)  In a teaching hospital, it is imperative to have robust prescribing guidelines which is indispensable to Conclusion:
rational prescription and ultimate patient safety. Such types of studies when done periodically and regularly will provide continuous and regular 
data on prescribing practices in the hospital and help in formulating the guidelines for the same that will eventually lead to better patient care. 
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proportions and mean (95% condence interval [CI]), Comparisons of 
the total number of drugs prescribed per patient, duration of MICU 
stay, cost of total treatment, antimicrobials, inotropes and other drugs 
used per patient were performed using the Kruskal-Wallis test 
followed by Dunn's multiple comparison tests between patients 
admitted in MICU. The same parameters were compared between 
survived and expired patients using the Mann-Whitney U-test. 
Statistical comparison was performed by using SPSS version 20. P < 
0.05 was considered to be statistically signicant.

RESULTS:
A total of 253 case les of patients admitted to MICU were extracted 
and scrutinized for the required data after screening the les for 
appropriateness and completeness of data. Out of these 105 (41.50%) 
patients were between 18 and 49 years and 148 (58.49%) patients were 
above 49 years of age group. The mean age of admitted patients was 
44.62 years (95% CI: 42.56-46.69 years). A total of 151 (59.68%) 
patients were male and 102 (40.31%) were female. The common 
indications for admission were chronic kidney disease (12.21%), 
COPD with respiratory failure (14.26%), gastrointestinal 
complications (14.08%), cardiovascular emergencies (40.23%), and 
organophosphate poisoning (15.03%). A total of 110 (43.47%), 86 
(33.99%) and 57 (22.52%) patients had one, two, and more than two 
system involvement respectively. Cardiovascular (40.23%) was the 
most commonly involved system followed by respiratory failure 
(14.26%), gastrointestinal (14.08%), and renal (12.21%). Other 
diagnoses include hematology and endocrine disorders.

The average duration of MICU stay was 5.12 days (95% CI: 3.79-5.51 
days). A total of 4927 drugs (87.98% parenteral and 12.02% oral 
formulations) were prescribed in all patients. A total of 218 different 
drugs were prescribed out of which only 53% of drugs were prescribed 
by their generic names. xed drug combinations were prescribed in 9 
% of patients. A minimum of 4 drugs were prescribed to any patient and 
the maximum number went up to 25 by the time patients were 
discharged or expired. The average number of drugs prescribed per 
patient was 13.04 (95% CI: 12.05-14.04). Total drug utilization in 
MICU during the study period in terms of DDD/100 bed-days was 
225.27. Metronidazole, cefotaxime, ceftriaxone, atropine, adrenaline, 
dopamine, dobutamine, etofylline + theophylline hydrate, 
pantoprazole, metoclopramide, and furosemide were prescribed in 
more than 40% of patients. Amoxicillin, ciprooxacin, noradrenaline, 
hydrocortisone, Sorbitrate, nitroglycerin, aspirin and were used in 10-
30% of patients. The utilization pattern of various drugs and DDD/100 
bed-days is shown in Table 1. The most commonly prescribed FDCs 
are shown in Table 2. The antimicrobials were prescribed to 245 
(96.83%) patients and inotropes were used in 226 (89.32%). The 
average number of antimicrobials prescribed per patient was 2.60 
(95% CI: 2.37-2.66). The average number of antimicrobials prescribed 
was signicantly higher in expired than survived patients (2.70 [95% 
CI: 2.61-2.30] vs. 1.85 [95% CI: 1.7-2.06]; P < 0.05). The average 
number of inotropes prescribed per patient was 1.63 (95% CI: 1.49-
1.75). 49 different antimicrobials were used. Cefotaxime with 
metronidazole (27.50%), ceftriaxone with metronidazole (18.98%), 
cefotaxime with gentamicin (9.78%) and ceftriaxone with gentamicin 
(4.63%) were the commonly used empirical regimens. The antibiotic 
sensitivity testing was performed in 52 (20.55%) patients. A total of 20 
organisms were isolated in 18 (34.61%) patients. Change in antibiotic 
was performed in 12 cases (66.66%) based on isolated organisms and 
their sensitivity pattern. Isolated organisms were Klebsiella (35%), 
Pseudomonas (23%), Escherichia coli (14%), Staphylococcus aureus 
(8%), Candida (10%), Proteus vulgaris (6%) and Acinobactum (4%). 
Among 50% of cases, S. aureus was sensitive to penicillin, oxacillin, 
cefazoline, ciprooxacin, roxithromycin, tobramycin, amoxicillin + 
clavulanic acid, chloramphenicol and rifampicin.

Table 1: Utilization Pattern Of Various Drugs In MICU, DDD/100 
Bed Days, And ATC Code

Table 2: Most Commonly Prescribed FDCs

The average total cost of treatment per patient was Rs. 3315.70 (95% 
CI: Rs. 2749.8-Rs. 3701.6). The average total cost of antimicrobial 
drugs per patient was Rs. 1452.92 (95% CI: Rs. 1056.3-Rs. 1671.6). 
The average total cost of inotropes per patient was Rs. 271.62 (95% CI: 
Rs .  223.32-Rs.  301.30) .  Human-albumin,  meropenem, 
imipenem+cilastin, piperacillin + tazobactum and enoxaparin sodium 
were the costliest drugs used in MICU. The average total cost of 
laboratory investigations per patient was Rs. 1498.39 (95% CI: Rs. 
1379.3-Rs. 1663.5). Total 274 (69%) patients were expired. The 
mortality rate for patients admitted to MICU was 71.58%. The most 
common cause of mortality was septicemia (21.91%).

DISCUSSION:
We evaluated 253 cases admitted in the 20-bed MICU of our hospital. 
Male preponderance (59.68%) is observed and male: female is in 
accordance with the previous reports. The average age is lesser than the 

1,4,5previous reporting. The most common indication for admission was 
complications of cardiovascular diseases whereas previous studies had 
reported more admissions in Intensive care due to cancer, septicemia, 

1,4,8and chronic obstructive pulmonary disease. Complicated cases of  

acute abdomen (25.35%), and chronic kidney disease were the other 
1,8causes that were recorded in previous studies. . A total of 43.47% of 

patients were having more than one illness, which is similar to other 
4published reports.  The average duration of MICU stay (5.12 days) is 

4 9similar to Shankar et al. (2005).  and Yamashita et al. (2000).  and 
1 5lower than the Shankar et al. (2010),  and Curcio et al. (2011)  Use of 

brand names (45.77%) and FDCs (7.21%) are comparatively lower in 
1,3our study.  However, the use of parenteral drugs (86.57%) is higher 

1,4,8than previous studies.

The average total number of drugs prescribed per patient is higher than 
1,3,4,8the reported in other studies.  However the use of a total number of 

drugs and parenteral preparations may be proportionate to the 
condition and diagnosis of patients admitted under different scenarios. 
Antimicrobial drugs (94.45%), anti-peptic ulcer drugs (89.67%), and 
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Drugs Total 
(n=396)

DDD/100-
bed days

ATC 
Code

Antimicrobials (total DDD/100bed days=36.54)
Metronidazole 220 (55.68) 10.95 J01XD01
Cefotaxime 189(47.84) 5.52 J01DD01
Ceftriaxone 102(25.54) 7.43 J01DD04
Ampicillin 35(9.29) 1.40(p), 

0.45 (o)
J01CA01

Cloxacillin 08 (2.21) 0.60 (p), 
0.03) (o)

J01CF02

Ciprooxacin 55(14.10) 5.64 J01MA02
Gentamicin 54(13.28) 1.29 J01GB03
Anticholinergic drugs (total DD/100 bed days=32.80)
Atropine 292 (74.05) 68.64 N04AC01
Inotropes (total DD/100 bed days=32.80)
Adrenaline 245 (61.80) 21.44 C01CA24
Dopamine 196 (49.90) 8.20 C01CA04
Dobutamoine 157 (40.01) 5.23 C01CA07
Nor adrenaline 67 (18.06) 2.09 C01CA03
Corticosteroids (total DDD/100 bed days=16.86)
Hydrocortisone 65 (18.87) 18.90 H02AB09
Respiratory drugs (total DD/100 bed days=32.80)
Etofylline+theophylline 
hydrate

145 (37.23) 11.02 R03DA54

Cardiovascular drugs ((total 
DD/100 bed days=32.80)
Furosemide 145 (38.34) 15.26 C03CA01
Aspirin 46 (11.90) 2.23 B01AC06
Atorvastatin 26 (7.21) 1.89 C10AA05
Sorbitrate 23 (6.01) 1.78 C01DA08
Clopidogrel 17 (3.99) 1.22 B01AC04
Amiodarone 14 (3.30) 0.67 C01BD01
Amlodipine 13 (3.04) 0.72 C08CA01
Metoprolol 11 (2.54) 0.11 C07AB02
Digoxin 08 (2.13) 0.29 C01AA05
Gastrointestinal drugs (total DD/100 bed days=32.80)
Metoclopramide 135 (34.15) 5.47 A03FA01
Pantoprazole 68 (16.98) 6.23 A02BC02
Ondansetron 35 (8.59) 0.86 A04AA01
Omeprazole 24 (5.81) 0.11 (p), 

2.49 (o)
A02BC01

FDC No. of patients 
(%)

Piperacillin + tazobactum 125 (49.40)
Multivitamin injection 46 (18.10)
Cefoperazone + Sulbactam 25 (9.88)
Folic acid + niacinamide +vitamin B12+vitamin C  35 (13.83)
Amoxicillin + clavulanic acid 75 (29.64)



inotropes (71.79%) were the commonly utilized groups similar to John 
3et al.  However, cardiovascular drugs were the most commonly used 

8,10,11therapeutic class in our study also as in the other previous studies.
Aggressive use of anti-peptic ulcer drugs was to prevent stress-
induced ulcers. Atropine was used in patients of organophosphate 
poisoning, as a premedication and for bradycardia in late stages of 
septic shock to counter bradycardia, cardiac hypo-oxygenation, and 

12hypoperfusion.  Adrenaline was mainly used for cardiac resuscitation. 
Dopamine, dobutamine, and noradrenaline were used in combination 
with intravenous uids for the patients of septic and cardiogenic shock. 
They were used to restore cardiac output, tissue perfusion, and 
oxygenation. The selection of individual inotropes was mainly 
empirical.

Cephalosporins (73.30%), metronidazole (55.67%), and penicillins 
were the most commonly prescribed antimicrobials similar to previous 

3 , 4 , 8 , 9 , 1 0  s tudies . However,  aminoglycosides ,  meropenom, 
uoroquinolones, and piperacillin + tazobactum were also commonly 

1,5utilized antimicrobials in other studies.  In our study, linezolid, 
meropenem, vancomycin, netilmicin, and tobramycin were used as 
second-line antimicrobials. The most common isolated organism in 

13,14,15 our study is Klebsiella. Other studies had reported Pseudomonas,
1,4,16 9E. coli and S. aureus.  Our study showed lower utilization of 

17antibiotic sensitivity testing than Shalini et al. . And this also reected 
in the difculty to suggest the empirical antimicrobials for admitted 
patients due to underutilization of antibiotic sensitivity testing. The 
antimicrobial combination forms the different classes that should be 
considered for septicemia due to high mortality. The selection of an 
initial appropriate antibiotic regimen is important for reducing 
mortality. The empirical combination antibiotic regimen directed 
against Gram-negative bacteria (carbapenem plus aminoglycoside or 
uoroquinolone) reduces the initial inappropriate selection as 
compared to monotherapy alone. Aminoglycosides offer broader 
coverage than uoroquinolones as combination agents for patients 

18with this serious infection.  The combination of carbapenems and 
aminoglycosides can be preferred in patients with severe sepsis and 

19septic shock.  There is an urgent need to enhance the utilization of 
antibiotic sensitivity testing for the better selection of antimicrobials 
and reduction of mortality. Avoiding the use of unnecessary antibiotics 

20helps to improve patient outcomes.  In the present study, patients had 
spent approximately 40% of the total cost on antimicrobials. 
Preparation of an antibiotic use policy helps in the reduction of 
nosocomial infections and has a positive impact in the form of cost 

21,22reductions.  The average cost of treatment prescribed per patient [Rs. 
1,43558.09] is higher in comparison with two studies by Shankar et al.  

However, the cost of treatment was lower than Biswal et al. from India 
10,13and Inan et al. from Turkey.  Biswal et al. performed a study in the 

advanced referral center of India. Differences in the mean cost of 
treatment in our study than other studies may be due to variations in the 
type and severity of the admitted patient, indications for the admission, 
different prescribing patterns, or changes in currency differences of 
various countries. Patients with medical + surgical indications have 
spent more money on the overall treatment. This is because of the use 
of higher-expenditure medications. They have also spent more money 
on antimicrobials. The cost for the treatment, antimicrobials, and 
inotropes are higher in expired patients.

This study has certain limitations. Being a retrospective nature it was 
not possible to assess the rationality and quality of prescriptions. 
However, it helps to create a drug utilization database in a tertiary care 
teaching hospital in a developing country lacking separate medical and 
surgical intensive care units. These data provide no direct link with the 
outcomes associated with the use of the various categories of drugs. 
The line of treatment and selection of drugs varied from physician to 
physician and it provided no data for the same.

CONCLUSION:
In conclusion, in our study, we found that antimicrobial drugs were the 
most commonly prescribed drugs in the MICU followed by inotropes 
and other supportive drugs. In a teaching hospital, it is imperative to 
have robust prescribing guidelines which is indispensable to rational 
prescription and ultimate patient safety. Such types of studies when 
done periodically and regularly will provide continuous and regular 
data on prescribing practices in the hospital and help in formulating the 
guidelines for the same that will eventually lead to better patient care. 

Acknowledgements :
We are sincerely thankful to the medical records section ofcer and 

staff of our hospital, for their kind help in providing case les for this 
study.

Source of Support: Nil

Conflict Of Interest: None declared. 

REFERENCES:
1. Shankar PR, Upadhyay DK, Subish P, Bhandari RB, Das B. Drug utilization among 

older inpatients in a teaching hospital in Western Nepal. Singapore Med J. 
2010;51:28–34. 

2. Sachdeva PD, Patel BG. Drug utilization studies – Scope and future perspectives. Int J 
Pharm Biol Res. 2010;1:11–7. 

3. John LJ, Devi P, John J, Guido S. Drug utilization study of antimicrobial agents in 
medical intensive care unit of a tertiary care hospital. Asian J Pharm Clin Res. 
2011;4:81–4. 

4. Shankar PR, Partha P, Dubey AK, Mishra P, Deshpande VY. Intensive care unit drug 
utilization in a teaching hospital in Nepal. Kathmandu Univ Med J (KUMJ) 
2005;3:130–7

5. Curcio DJ On behalf of the Latin American antibiotic use in intensive care unit group. 
Antibiotic prescription in intensive care units in Latin America. Rev Argent Microbiol. 
2011;43:203–11.

6. Oslo: WHO Collaborating Centre for Drug Statistics Methodology; 2002. WHO 
Collaborating Centre for Drug Statistics Methodology. Guidelines for ATC 
Classication and DDD Assignment.

7. Oslo: WHO Collaborating Centre for Drug Statistics Methodology; 2002. WHO 
Collaborating Centre for Drug Statistics Methodology. ATC Index with DDDs. 

8. Paudel R, Palaian S, Giri B, Hom KC, Sah AK, Poudel A, et al. Clinical prole and drug 
utilization pattern in an intensive care unit of a teaching hospital in Western Nepal. Arch 
Pharm Pract. 2011;2:163–9

9. Yamashita SK, Louie M, Simor AE, Rachlis A. Microbiological surveillance and 
parenteral antibiotic use in a critical care unit. Can J Infect Dis. 2000;11:107–11. 

10. Biswal S, Mishra P, Malhotra S, Puri GD, Pandhi P. Drug utilization pattern in the 
intensive care unit of a tertiary care hospital. J Clin Pharmacol. 2006;46:945–51. 

11. Smythe MA, Melendy S, Jahns B, Dmuchowski C. An exploratory analysis of 
medication utilization in a medical intensive care unit. Crit Care Med. 
1993;21:1319–23. 

12. Jones P, Dauger S, Peters MJ. Bradycardia during critical care intubation: Mechanisms, 
signicance and atropine. Arch Dis Child. 2012;97:139–44. 

13. Inan D, Saba R, Gunseren F, Ongut G, Turhan O, Yalcin AN, et al. Daily antibiotic cost of 
nosocomial infections in a Turkish university hospital. BMC Infect Dis. 2005;5:5.

14. Bryce EA, Colby WD, Haket J, Poisson MW, Smith JA. Incidence and susceptibility of 
aerobic Gram-negative bacilli from 20 Canadian intensive care units: 1989-1993. Can J 
Infect Dis. 1996;7:34–40.

15. Lockhart SR, Abramson MA, Beekmann SE, Gallagher G, Riedel S, Diekema DJ, et al. 
Antimicrobial resistance among Gram-negative bacilli causing infections in intensive 
care unit patients in the United States between 1993 and 2004. J Clin Microbiol. 
2007;45:3352–9. 

16. Zafar A. Prevalent nosocomial gram-negative aerobic bacilli and their antimicrobial 
susceptibility pattern in the intensive care unit. J Pak Med Assoc. 1999;49:169–72.

17. Shalini S, Kranthi K, Gopalkrishna BK. The microbiological prole of nosocomial 
infections in the intensive care unit. J Clin Diagn Res. 2010;4:3109–12. 

18. Micek ST, Welch EC, Khan J, Pervez M, Doherty JA, Reichley RM, et al. Empiric 
combination antibiotic therapy is associated with improved outcome against sepsis due 
to Gram-negative bacteria: A retrospective analysis. Antimicrob Agents Chemother. 
2010;54:1742–8.

19. Díaz-Martín A, Martínez-González ML, Ferrer R, Ortiz-Leyba C, Piacentini E, Lopez-
Pueyo MJ, et al. Antibiotic prescription patterns in the empiric therapy of severe sepsis: 
Combination of antimicrobials with different mechanisms of action reduces mortality. 
[Last accessed on 2013 May 19];Crit Care. 2012 16:R223. Available from: 
http://www.ccforum.com/content/16/6/R223 .

20. Kollef MH. Optimizing antibiotic therapy in the intensive care unit setting. Crit Care. 
2001;5:189–95. 

21. Geissler A, Gerbeaux P, Granier I, Blanc P, Facon K, Durand-Gasselin J. Rational use of 
antibiotics in the intensive care unit: Impact on microbial resistance and costs. Intensive 
Care Med. 2003;29:49–54. 

22. Blanc P, Von Elm BE, Geissler A, Granier I, Boussuges A, Durand Gasselin J. Economic 
impact of a rational use of antibiotics in intensive care. Intensive Care Med. 
1999;25:1407–12.

International Journal of Scientific Research 3

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsrVolume - 13 | Issue - 02 | February - 2024


