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ABSTRACT 

Objectives:  This study was conducted to assess the prescribing pattern of Antibacterial agents in Medical 

and Surgical ICU of a tertiary care teaching hospital in Maharashtra and to suggest necessary modifications 

in prescribing Antibacterial drugs to achieve rational therapeutic practices. 

Materials and Methods: In this prospective observational study data of the first 1000 eligible consecutive 

case records of patients admitted to the Medical and Surgical ICUs during the study period of 1 year were 

taken. The data was then recorded in the proforma and analysed using Microsoft Excel 2013. 

Results: 74.1% and 25.9% prescriptions were from Medical and Surgical ICU respectively. Majority of 

MICU patients were elderly more than 60 years and with involvement of cardiovascular system (41.7%). 

Most frequently used Antibacterial drugs in MICU and SICU was Ceftriaxone (48.3%) and Metronidazole 

(97.2%) respectively. Polypharmacy was observed in both. Majority of parenteral Antibacterials were 

prescribed in MICU (71%) and SICU (91%) and more than 95% Antibacterials were prescribed by brand 

names in both. 88% Antibacterials from MICU and 83% from SICU were from national list of essential 

medicines. 

Conclusion: Most Antibacterial prescriptions were made without bacteriological culture and sensitivity 

testing evidences in MICU (73.8%) and SICU (42.9%).  

Antibacterial prescriptions were rational with respect to WHO drug use indicators in most patients. But most 

of the prescriptions were not supported by culture and sensitivity reports, as it was not done in many patients 

of ICU. The number of Antibacterials prescribed by generic names was low in the ICU and effort must be 

made to encourage prescribing by generic names. 

Keywords: Antibacterial prescription pattern, Intensive care units, Drug utilization studies, Antibiotics in 

critical care, Rational drug use. 
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INTRODUCTION 

Antimicrobial drugs especially antibacterial drugs 

play an important role in the management of 

infections. Patients admitted to the ICUs are 

generally seriously ill and are suffering from 

chronic critical illnesses. These patients receive 

multiple medications especially antibacterial agents 

because of presence of multiple infections. 

Furthermore, emergence of resistance to these drugs 

have been an area of interest recently
1
. Various 

available literatures documented extensive and 

indiscriminate use of these drugs in ICU setups 
2,3

 

hence it is important to conduct drug utilization 

studies in patients admitted to ICUs.
4,5

.  

With this state of affairs, this study was conducted 

to evaluate the antibacterial prescription pattern in 

medical and surgical intensive care units of a 

tertiary care teaching hospital. 

 

MATERIALS AND METHODS 

This cross sectional observational study was 

conducted at government run tertiary care hospital 

after getting approval from the Institutional Review 

Board and Ethics Committee. Consecutive 1000 

prescriptions from medical intensive care unit 

(MICU) which is 20 bedded and surgical intensive 

care unit (SICU) which is 10 bedded, were collected 

and put into specially designed case record forms 

(CRFs). The CRFs were analysed for the most 

commonly prescribed drugs with special preference 

given to antibacterial agents. Drug utilization 

parameters were compared between MICU and 

SICU and significant difference was calculated. For 

statistical analysis z test was applied.  

Inclusion criteria includes patients with age above 

twelve years, patients admitted in MICU, patients 

from SICU, patients of either sex or those patients 

admitted in one calendar year. Patients from other 

wards and units than MICU and SICU were 

excluded from study. Prescriptions of were also 

assessed for bacteriological investigations for 

prescribing antibacterial drugs. 

 

 

 

RESULTS 

Total 1000 consecutive prescriptions from ICU 

were assessed. Figure 1 indicates distribution of 

patients with respect to specialty. 

 

Figure 1: Distribution of patients according to 

specialty 

 
 

In MICU 420 (56.68%) were males and 321 

(43.32%) were females whereas in SICU 139 

(53.67%) were males and 120 (46.33%) were 

females. Majority of MICU patients were from age 

group above 60 years i.e. elderly people.  

Age distribution of patients admitted in ICU is 

given in Table 1. 

 

Table no.1: Age Distribution among patients 

admitted in MICU and SICU 

Catego- 

-ry 

Age 

Total 

(n=1000) 

No. of 

patients in 

MICU 

(n=741) 

No. of 

patients in 

SICU 

(n=259) 

p value 

12-30 years 
243 

(24.3%) 

182 

(24.56%) 

61 

(23.55%) 
0.7444 

31-45 years 
247 

(24.7%) 
166 

(22.40%) 
81 

(31.27%) 
0.0044* 

46-60 years 
245 

(24.5%) 

181 

(24.43%) 

64 

(24.71%) 
0.9275 

More than 
60 years 

265 
(26.5%) 

212 
(28.61%) 

53 
(20.46%) 

0.0106* 

  Z test, *p-value<0.05 as significant 

 

Prescriptions were further categorized on the basis 

of predominant systems involved because of which 

patients got admitted in ICU. System wise 

distribution of prescription is given in Table 2 
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Table no.2: System wise diagnosis 

Systems involved 

Total no. 

of patients 

in ICU 

No. of 

patients in 

MICU 

No. of 

patients in 

SICU 

Cardiovascular 312 

(31.2%) 

309 

(41.7%) 

03 

 (1.1%) 

Respiratory 159 

(15.9%) 

141 

(19.0%) 

18  

(6.9%) 

Other 208 

(20.8%) 

124 

(16.7%) 

84 (32.4%) 

Central nervous 

system 

53 

(5.3%) 

52 

(7%) 

1  

(0.3%) 

Renal 48 

(4.8%) 

48 

(6.4%) 

0  

(0%) 

Gastrointestinal/ 

Hepatobiliary 

111 

(11.1%) 

33 

(4.4%) 

78 (30.1%) 

Hematologic 23 
(2.3%) 

22 
(3%) 

1  
(0.3%) 

Endocrine 24 

(2.4%) 

12 

(1.6%) 

12  

(4.6%) 

Traumatic 62 
(6.2%) 

0 
(0%) 

62 (23.9%) 

Total 1000 

(100%) 

741 (100%) 259 

(100%) 

 

Antibacterial drug utilization pattern was studied 

separately. Antibacterial drugs prescribed and their 

frequency of their use in MICU and SICU is given 

in Figure 2 and Figure 3. 

Figure 2: Antibacterial drugs prescribed in MICU. 

 
Figure 3: Antibacterial drugs prescribed in SICU 

 

When assessed about number of antibacterial drugs 

prescribed it was found that most commonly two 

antibacterial drugs were prescribed in ICU as a total 

unit i.e.38.3% of prescriptions and single 

antibacterial drug was prescribed in 31.4% of 

prescriptions. It was found that most of the 

prescriptions in MICU were consisted of one 

Antibacterial drug (41.6%) and most of the 

prescription from SICU found to include two 

Antibacterial drugs (61%). 

It was observed that most of the prescriptions from 

MICU and SICU were prescribed by brand names. 

Statistically more percentages of prescriptions were 

found to contain brand names in SICU (98.52%) 

than MICU (95.46%).  

Prescriptions were further assessed for their 

consistency with National list of essential medicines 

(NLEM). It was also observed that comparatively 

more number of antibacterial drugs were found to 

be from NLEM in MICU (88.47%) than SICU 

(83.28%). 

Figure 3 indicates the percentage of patients on 

antibacterial drugs undergone microbiological 

investigations to guide the treatment. 

 

Figure 3: Percentage patients on antibacterial drugs 

and undergone bacteriological culture and 

sensitivity test. 

 
 

A copy of the National List of Essential Medicines 

was available at the Department of Medicine and 

Surgery. 
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DISCUSSION 

The study population included patients admitted to 

MICU and SICU depending on indications. 

Majority of patients were belong to MICU. 

Principle reason could be due to number of beds in 

MICU were double as compared to SICU in this 

hospital. Furthermore medical conditions requiring 

admission to ICU are more as compared to surgical 

indications. In a study conducted by Ahmad Ansari 

et al 
6
 and Mahendra K Patel et al 

7
 also found that 

majority of ICU admission were for medical 

indications.  

In this study more male patients were admitted as 

compared to female patients in total as well as 

separately in MICU and SICU. The reason for more 

male admissions in this study may be attributed to 

more male to female ratio in Maharashtra and in the 

Indian scenario. Vandana A Badar et al 
8
 in a study 

got similar results about gender distribution as 

57.29% males and 42.7% females. Smythe et al 
46

 

study done outside India did show that equal 

numbers of male and female patients were admitted 

to the ICU.  

In MICU comparatively more patients were enrolled 

in the age group of above 60 years i.e. elderly 

patients. This could be because cardiovascular 

diseases and other comorbid conditions like 

diabetes, hypertension etc. are common in such 

population. Pandiamunian j et al. 
10

 and Aparna 

Williams et al 
11

 also found that there were more 

elderly people in their studies.  

Cardiovascular system was most common system 

involved as a whole as majority of prescriptions 

belonged to MICU. This could be because of higher 

prevalence of ischaemic heart diseases in critical 

care units. Pandiamunian J et al 
10

 also found in 

their study that ischemic heart disease was most 

frequent cause of admissions to intensive care 

department. Nibrad V V et al 
12

 also in their study 

found that most of cases admitted in ICU were 

related to cardiovascular system and Myocardial 

infarction and angina pectoris were top clinical 

diagnoses. In this study prescriptions from SICU 

were also analysed and found that majority of 

prescriptions involved Gastrointestinal system and 

Hepatobiliary system and many prescriptions were 

also mentioned head injury as a clinical diagnosis.  

On average 1.607 antibacterial drugs were 

prescribed per prescription. It was found that 

average number of antibacterial drugs prescribed in 

MICU and SICU was 1.37 and 2.36 respectively. So 

usually more than one antibacterial drugs were 

prescribed to patients admitted in both MICU and 

SICU. Comparatively more number of antibacterial 

were used per prescription in SICU than MICU. 

This reflects patients admitted in SICU were 

critically ill and suffered multiple infections that 

require antibiotics to treat. Other studies give 

figures in ICU not mentioning separately about 

surgical and medical speciality. The average 

number of antibiotics per prescription in a similar 

study in ICU by Mujtaba N Syed et al 
13

 and Aparna 

Williams et al 
11

 was 1.60 and 2.09. Most common 

antibacterial drugs prescribed in MICU were 

Ceftriaxone followed by Azithromycin. Whereas in 

SICU most common antibacterial drugs prescribed 

were Metronidazole followed by Cefotaxime. This 

could be because rate of anaerobic infection is high 

in patients admitted to SICU so Metronidazole was 

given to treat anaerobic infections. Utilization rate 

of third generation Cephalosporins was very high in 

both MICU and SICU. This was according to 

similar studies done in ICUs. Biswal et al 
14

 

reported that the most frequently prescribed 

antibiotic at ICU admission was metronidazole. 

Older studies on Antimicrobial prescription pattern 

found that Penicillins and Aminoglycosides were 

the most utilized agents. But similar recent studies 

done in this decade in our country reported that 

third generation Cephalosporins as the most 

prescribed Antibacterials in the ICUs 
11, 8

. More 

usage of third generation Cephalosporins may result 

in Cephalosporin resistant bacteria in this part of the 

earth 
15

. 

Polypharmacy with regard to antibacterial was 

observed in both MICU and SICU. That could be 

because of serious infections or nosocomial 

infections 
9
.  

Most of antibacterial drugs prescribed in both 

MICU and SICU were in injectable forms. But 
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comparatively more percentage of antibacterial 

drugs were prescribed in injectable form in SICU 

than MICU. Pandiamunian j et al 
10

 also got similar 

results in their study where 72% prescriptions found 

to include injectables. 

Most of the antibacterial drugs in both MICU and 

SICU were prescribed by brand names. Some other 

studies done in South India also confirmed that the 

tendency of physicians to prescribe drugs by generic 

names is less in tertiary care centres and out-patient 

clinics 
16, 17

. Prescribing drugs in brand names 

increase economic burden of the patients as they are 

costlier than the generic versions available in the 

market. 

About 88% and 83% of the prescribed antibacterial 

drugs were from the National list of Essential 

Medicines (NLEM) in MICU and SICU 

respectively. Adhikari et al 
18

 and Sreesha et al 
19

 

have shown that 45.1% and 56% of prescribed 

antimicrobials are consistent with NLEM 2011 

which were lower as compared to this study 

reflecting a better level of adherence to prescribing 

from NLEM. 

About 26% of patients from MICU and 57% 

patients from SICU who were prescribed one or 

more Antibacterials underwent microbiological 

investigations. It is recommended to have 

microbiological tests to know whether organism is 

sensitive to a particular Antibacterial or not to have 

proper treatment. It was observed many 

antibacterials were prescribed without any culture 

evidence in this study. In contrast to D Chunnilall et 

al 
20

 conducted in corporate ICU, 61.2% of patients 

underwent microbiological investigations to guide 

therapy. So there is a need to have culture based 

prescriptions of antibacterial drugs. 

 

CONCLUSION 

Majority of Antibacterial drug prescriptions from 

both MICU and SICU were rational regarding their, 

route, and the indications but most of them were not 

supported by culture and sensitivity reports because 

in this study, culture and sensitivity testing was not 

done in many patients of both the specialties of 

ICUs who received Antibacterial drugs. The number 

of drugs prescribed by generic names was low in 

both MICU and SICU and effort must be made to 

encourage prescribing by generic names. 

Prescribing by generic names will reduce the cost 

burden on the hospital. The proportion of antibiotic 

use for bacteriologically proven infections was low. 

So efforts to prescribe antibiotics on a sound 

bacteriological basis should be encouraged. So 

evidence based prescribing should be practice for 

improved results of critical conditions and 

infections. 

There was an antibiotic policy in tertiary care 

hospital regarding the use of antibiotics. So proper 

implementation of antibiotic policy will result in 

improved clinical outcomes. Proper antibiotic 

stewardship guidelines should be followed up to 

tackle the problem of antibiotic drug resistance 

which is growing very fast due to excessive and 

inappropriate use of these drugs. 
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