ISSN: 2277- 7695
CODEN Code: PIHNBQ
ZDB-Number: 2663038-2
IC Journal No: 7725

Vol. 1 No. 7 2012
Online Available at www.thepharmajournal.com

THE PHARMA INNOVATION

Antibiotic Prescription and Cost Patterns In An
Intensive Care Unit: A Review of Literature
Amit Singh Gangwar1*, Neeraj Kumar1, Preeti Kothiyal1
1. Department of Clinical Pharmacy, Division of Pharmaceutical Sciences, Shri Guru Ram Rai Institute of
Technology and Science, Patel Nagar, Dehradun, Uttarakhand, India

Patients admitted to the ICU are seriously ill and often suffer from chronic critical illnesses.
Antibiotics are the most frequently prescribed drugs among hospitalized patients especially in
intensive care and surgical department. Antibiotic to resistance of common hospital-acquired
bacteria is a worldwide problem. It can lead to increased morbidity, mortality, length of hospital
stay, and healthcare expenditures. An ICU of a developing country where health costs are borne
by the patients and to some extent the hospitals, it is causing a huge economic burden.
Institutions elsewhere in the world have enhanced patient care through therapeutic optimization
of the use of antimicrobial agents through the use of antibiotic restriction policies implemented
widely throughout the hospital. Knowledge of an ICUs most common bacterial isolates and their
antibiotic susceptibility patterns facilitates effective empirical antibiotic therapy and supports
decisions to restrict or reduce the clinical availability of certain antibiotics.
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INTRODUCTION:
Antibiotics Use in ICU for Prescribing
Practices
Patients admitted to the ICU are seriously ill and
often suffer from chronic critical illnesses.
Antibiotics are the most frequently prescribed
drugs among hospitalized patients especially in
intensive care and surgical department [1].
Antibiotic to resistance of common hospitalacquired bacteria is a worldwide problem.
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It can lead to increased morbidity, mortality,
length of hospital stay, and healthcare
expenditures [2].
Drug use pattern study from an ICU in Northern
India, the average age of patient studied was 49
years with an average LOS of 5.75 days, total
number of patient discharged 60.50% and expired
39.50% [3]. Similarly, drug use patterns study
from an ICU in Iran, the average age of patients
studied was 50 years with an average LOS of 6
days [4] and other data reported that the average
duration of patient stay in the ICU was 7 days [5].
The average number of drugs per prescription is
an important index of a prescription audit. It is
recommended that the number of drugs per
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prescription should be kept as low as possible to
minimize the risk of drug interactions,
development of bacterial resistance, and hospital
costs [6].
Drug use pattern study from an ICU in Northern
India, 200 patients received 1246 drugs and 418
antibiotics during their stay in the hospital, the
average number of drugs and antibiotics
prescribed per patient were 6.23 and 2.09,
antibiotics constituted 33.54% of the total drug
prescribed. There were 14 patients in total who
received more than 10 drugs and 51 patients who
received 3 or more than 3 antibiotics during their
stay in the ICU [3] and other data reported in
literature, ranging from 5.1 to 12, according to the
type of patient population and the geographical
location studied [7,8].
Drug use pattern study from an ICU in Northern
India, a number of patients were prescribed an
antibiotic at admission 95% [3]. Other data
reported that the nearly 62% patients in a tertiary
care ICU in northern India received antibiotics
[9], while 64% of ICU patients received empiric
antibiotics [10]. A survey on antibiotic
prescribing patterns in ICUs of Australia and
New Zealand revealed that a total of 656
antibiotics were "empirically" prescribed by 84
intensivists during the 4-month study period and
the main areas for noncompliance with guidelines
were provision for broader cover for resistant
infections [11]. Data from other countries report
60%-75% rates of antibiotic prescription in the
ICU [12,13] and studies from Europe report an
average antibiotic use of 58%-61% [5,14]. In a
relatively older study on antibiotic usage patterns,
of the 220 patients receiving antibiotics for an
infection in a Danish ICU, 87% were treated on
day 1, but only 34% on day 11 [15].
Drug use pattern study from an ICU in Northern
India, most patients (70%) received 2 or less
antibiotics [3] and 60% of the patients studied in
a Caribbean ICU received two antimicrobials
[16]. Data from the western ICUs indicates that
fewer antimicrobials are prescribed in western
ICUs. A study in a Danish university hospital
Vol. 1 No. 7 2012

ICU reported that the majority of their patients
were on one antibiotic [14], whereas in a German
surgical ICU, 36.7% of cases were treated with
only one antibiotic agent, 14.1% were given a
combination of 2, and 7.2% were given a
combination of ≥3 antibiotic agents [17].
The most commonly prescribed antibiotics in
ICU reported that penicillin, 1st generation
cephalosporins,
aminoglycosides,
nitroimidazoles, fluroquinolones, tobramycin,
ofloxacin, cefuroxime, Amikacin, Cefoperazone+
Sulbactum, Amoxicillin+ Clavulanic and
Ceftriaxone etc [18,19,20,21].
Concept For Defined Daily Dose
The DDD is the assumed average maintenance
dose per day for a drug used for its main
indication
in adults. DDD can be used as a tool to analyze
drug utilization with the ultimate goal of
improving drug use. DDD are advantageous for
comparing the use of drug in hospitals or regions.
This comparison will provide valuable
information when establishing appropriate usage
level of drugs. The DDD is nearly always a
compromise dose, not the actual dose used. The
DDD may even be a dose that is seldom
prescribed, because it is an average of two or
more commonly used dose sizes [22].
Methods Of Defined Daily Dose
There are several different methods for utilizing
DDD to describe drug consumption.
1)
DDDs per 1000 inhabitants per day
It may provide a rough estimate of proportion of
the study population treated daily with a
particular drug. This estimate is most useful for
chronically used drug. It is most frequently used
method for DDD [22].
2)
DDDs per 100 bed-days
The DDDs per 100 bed-days may be applied
when drug use by inpatients is considered. The
definition of a bed-day may differ between
hospitals or countries, and bed- days should be
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adjusted for occupancy rate. This unit is quite
useful for benchmarking in hospitals [22].

3)
DDDs per inhabitant per year
The DDDs per inhabitant per year may give an
estimate of the average number of days for which
each inhabitant is treated annually [22].

Different Study For Use Of Antibiotics In ICU
By Defined Daily Dose
Drug use pattern study from an ICU in Northern
India, the DDD/100 bed-days for the 5 most
frequently prescribed antibiotics were found to be
18.48 (3 rd generation cephalosporins), 14.65
(metronidazole), 15.97 (levofloxacin), 16.47
(meropenem), and 13.42 (ceftriaxone) [3] and
other data reported that in India, the most
frequently
prescribed
antibiotic
was
metronidazole
followed
by
cefotaxime,
amoxycillin/clavulinic acid, cefipime, and
ciprofloxacin [9]. The utilization of penicillins,
fluoroquinolones, 2nd-generation cephalosporins
and 3rd-generation cephalosporins were 55.1,
5.34, 0.82, and 13.74 DDD/100 bed-days,
respectively [7]. The use of antibiotics in a
Brazilian hospital had increased from 83.8
DDDs/100 bed-days in 1990 to 124.6 DDDs/100
bed-days in 1996 [23]. The introduction of a
hospital antibiotic policy helped to reduce
antibiotic utilization at a university hospital from
45.9 DDDs/100 bed-days to 32.9 DDDs/100 beddays [24]. Total antibiotic consumption was
markedly reduced from 162.9 to 101.3 defined
daily dose (DDD) per 100 patients, and per day
(DDD per 100 patient-days) [25].
Different Study For Costs Of Antibiotic In
ICU
Drug use can be expressed in terms of costs (eg:
national currency). Cost figures are suitable for
an overall analysis of expenditure on drugs.
Vol. 1 No. 7 2012

International comparisons based on cost
parameters can be misleading and have limited
value in the evaluation of the drug use [22]. An
ICU of a developing country where health costs
are borne by the patients and to some extent the
hospitals, it is causing a huge economic burden
[26].
Drug use pattern study from an ICU in Northern
India, the cost analysis of the antibiotics and the
total drugs prescribed at admission revealed that
patients were prescribed drugs and antibiotics
worth nearly Rs 2725 per patient and Rs 1995 per
patient respectively, antibiotic costs accounted for
73.2% of the total drug expenditure and
meropenem was the most expensive drug ordered
(accounting for 34.7% of the total antibiotic
costs) [3], while the patients spent about Rs
19,725 on total drug costs and antibiotics
contributed to 51.3% of the total drug expenditure
[9]. Nepal report an average expenditure of Rs
1958.53 ± 1267.8 on the drugs prescribed in ICU
[7]. Data from the western literature report ICU
drug costs per patient-day ranging from $208 to
$312 [27]. The costs incurred due to antibiotic
usage in bloodstream infections in 310 patients in
an ICU in Belgium, the mean overall daily
antimicrobial cost was €114.25, with higher costs
in patients with nosocomial infections [28]. In a
Turkish university hospital, the mean daily
antibiotic cost was $89.64, with higher costs for
patients with nosocomial infections and
meropenem was the most expensive drug for
treatment in this group [29].
Impact Of Antibiotic Restriction On
Antibiotics Usage In ICU
Institutions elsewhere in the world have enhanced
patient care through therapeutic optimization of
the use of antimicrobial agents through the use of
antibiotic restriction policies implemented widely
throughout the hospitals [30]. Knowledge of an
ICUs most common bacterial isolates and their
antibiotic susceptibility patterns facilitates
effective empirical antibiotic therapy and
supportsdecisions to restrict or reduce the clinical
availability of certain antibiotics [31].
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The implementation of rational antibiotic policies
have had a significant positive economic
benefit and improved quality of care delivered to
patients [32]. The use of a computerized decision
support tool, which reduced their total antibiotic
utilization by 10.55% and increased the number
of switches to narrow spectrum antibiotics [33].
Implementation of local antibiotic management
programs,
infectious
disease
specialist
consultation, and restricted authorization to
prescribe antibiotics have all been reported to
result in marked reductions in antibiotic
consumption [25]. A developing country, found
that creation of a restriction program using an
infectious disease specialist helped reduce the
antibiotic prescriptions of broad spectrum
antibiotics by 34% [34]. The use of diagnosisrelated groups (DRG)-based health care systems
have also been suggested in order to reduce costs
of antibiotic therapy. Here, it is possible to
identify subsets of infections and the patient
records that have a potentially negative DRGresult, that is, the costs are higher than the
reimbursement. This can help to find out if a
different therapeutic approach, for example, by
different choices in initial (empirical) antibiotic
treatment may cause other outcomes leading to a
better balance of clinical and economical
outcomes in patients with severe infections [35].
Conclusion
Antibiotics are commonly prescribed to most ICU
patients at time of admission. Antibiotics
continue to be widely prescribed in critically ill
patients and form a significant proportion of the
total drugs consumed in the ICU. The elderly and
sicker patients are prescribed more antibiotics in
ICU, especially antibiotics that are more
expensive. The high utilization rates and costs of
antibiotics prescribed at admission in the ICU are
a matter of great concern and need to be
improved by the use of guidelines, surveillance
and antibiotic restriction policies of health care.
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