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Abstract

Introduction: Antibiotics were the most often administered med-
ication in intensive care units. In general, the ICU uses antibiotics
around ten times more frequently than the hospital's general ward.
The majority of patients hospitalized to intensive care units (ICUs)
have many problems and are critically unwell and extremely sus-
ceptible to infections due to underlying diseases.

Objective: The objective of the study is to record antibiotic utili-
zation pattern in ICU Setting.

Method: A prospective study was undertaken during the period of
March to May 2022. Altogether 140 prescriptions were examined
throughout the study period. The study was evaluated using modi-
fied International Network for Rational Use of Drugs (INRUD)
form.

Result: All together total number of patients were 140, among
them 83(59.29%) were male and 57(40.71%) were female. Com-
monly used antibiotic in injection dosage form were cephalospor-
ins group which includes ceftriaxone (16.27%), piperacillin &
tazobactam (13.48%) followed by fluroquinolones like levofloxa-
cin (11.39%) and glycopeptides meropenam (7.20%). The current
study shows that ceftriaxone (25.58 DDD/100 bed-days) was used
most frequently, levofloxacin (6.03) and piperacillin/tazobactam
(5.30). Average number of medicine costs were NRS.9149.89. and
average costs of antibiotics per patients were NRS 5869.32. Total
cost of prescribed antibiotics was NPR 821704.8

Conclusion: Our study demonstrates the high use of antibiotics in
the hospital which is nearly 65 percent cost of total medicine.
Hence, it needs immediate attention and in order to improve anti-
biotic use, antibiotic prescribing guideline and stewardship pro-
gram implementation are highly recommended.

Keywords: Antibiotics; Drug utilization; Defined daily dose; In-
tensive care unit; Antibiotic utilization pattern.
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Introduction

Antibiotics were the drugs most frequently ad-
ministered within intensive care units.' Overall,
antibiotics are administered approximately ten
times more often in the ICU compared to the gen-
eral ward of the hospital.> The majority of pa-
tients in ICU suffer from various severe condi-
tions, are critically ill, and are particularly prone
to infections because of underlying health issues.
3 In the ICU, antibiotics are typically given based
on clinical judgment, often without waiting for
culture sensitivity results.* The excessive and in-
correct use of antibiotics contributes to higher an-
tibiotic resistance, increased costs, greater side
effects, and extended hospitalization. ¢ The
World Health Organization (WHO) defines drug
usage as the sale, consumption, and prescription
of medications within society, considering its
medical, social, and economic impacts.” It serves
as a crucial tool for studying the impact of popu-
lation-level clinical medication use on the
healthcare system.® Drug utilization studies are
valuable for identifying expensive medications
and understanding patterns of drug use. This
study enhances the standard of medical care
while also identifying issues like polypharmacy,
drug interactions, and adverse drug reactions.’
The concept of the defined daily dose (DDD) was
introduced to address criticisms of traditional
methods for measuring drug consumption. The
DDD is defined as the average daily maintenance
dose of a drug for adults when used over an ex-
tended period.® The cost of medication is a sig-
nificant determinant in patient care, particularly
in low-income countries.!® One of the recom-
mended approaches to prevent resistance and im-
prove prescribing practices, based on the above
information, is the monitoring and assessment of
antimicrobial prescription patterns.!! The Ana-
tomical Therapeutic Chemical (ATC) Classifica-
tion System was utilized to categorize antibiotics
according to their intended use: empirical,
prophylactic, or definitive. '

Method

A prospective research was conducted at Birat
Medical College and Teaching Hospital, Bi-
ratnagar, Nepal, during the period of March to

May 2022, after receiving ethical approval from
Purbanchal University School of Health Science
Institutional Review Committee (PUSHS-IRC)
(Reference Number: 047-078/79). Intensive care
unit patients were selected using a convenience
sampling technique. Data were gathered through
patient profile forms, treatment charts, and med-
ication administration records. A one-week pre-
liminary study was carried out to assess the ef-
fectiveness of the data collection forms. Follow-
ing the pilot study, necessary adjustments and
improvements were made to the data collection
methods and other evaluation processes. Patients
who participated in the preliminary study were
excluded from main study. No compensation was
provided to the patients, and their confidentiality
was fully protected. The collected data were thor-
oughly reviewed and entered into Microsoft Of-
fice Excel 2010.

Result

A total of 140 patients were included in the study,
with 59.29% being male and 40% female. The
largest proportion of participants was in the age
group of over 70 years (29.28%), followed by
those aged 51-60 years (22.15%). Ethnically,
most respondents were Brahman (25%), fol-
lowed by Mongolian (21.43%). Geographically,
65.72% of participants were from urban areas,
while 34.28% came from rural areas.

Table 1: Socio-demographic characteristics of patients

(n=140)
Characteristics Number (%)
Age groups (Years):
21-30 08 (05.71%)
31-40 16 (11.42%)
41-50 16(11.42%)
51-60 31 (22.14%)
61-70 28 (20%)
More than 70 41 (29.28%)
Gender:
Male 83(59.29%)
Female 57(40.71%)

Among the 140 patients, the majority were ad-
mitted for Respiratory Tract Infections (n=47,
33.58%), followed by Gastrointestinal Infections
(GD) (n=38, 27.15%), and Cyst-related issues
(n=13, 9.29%).
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Table 2: Diagnosis of the patient prescribed with antimi-

crobial drugs (n=140)

Diagnosis Number of Patients (%)
Respiratory Tract Infec- 47 (33.58%)
tions (RTT)
Gastrointestinal Infections 38 (27.15%)
(GI)
CVS 13 (09.29%)
Renal 11 (7.85%)
CNS 09 (06.42%)
Blood 09 (06.42%)
Poisoning 07 (05%)
Endocrine 06 (04.29%)

sporins group drug(ceftriaxone) (16.27%), pipe-
racillin & tazobactam (13.48%) followed by flu-
roquinolones group drug levofloxacin (11.39%)
and glycopeptides meropenam (7.20%).

Table 3: Distribution of Antimicrobial agents based on
Therapeutic Classifications-(n=430)

Figure 1 demonstrated that the most frequently
prescribed drug categories were antimicrobials
(430 prescriptions, 29.28%), respiratory system
medications (210 prescriptions, 14.30%), and
gastrointestinal drugs (207  prescriptions,
14.10%), followed by cardiovascular, renal,
blood medications, and vitamins, minerals, and
dietary supplements (142 prescriptions, 9.67%).
On average, each patient was prescribed 10.49
medications, and the average cost of medicines
per prescription was NRS 9,149.89 and average
costs of antibiotics per prescriptions were NRS
5869.32. Total cost of prescribed antibiotics was
NPR 821704.8.

Therapeutic categories
n=(1469)

Percentage of Drugs

Figure 1: Therapeutic classification of prescribed medi-
cation (n=1469)

In table no 3, Shows that injection dosage form
was commonly used followed by oral route.
Mostly prescribed injectable antibiotic were
Beta-lactam inhibitors third generation cephalo-

Therapeutic Classifica- Dosage Per-
. f No. of
tion orm cent-
drug
Oral Inj. age
Penicillin Flucloxacillin - 13 13 03.02
Cephalo- Ceftriaxone - 70 70 16.27
sporin
B-Lac- Piperacillin - 58 58 1348
tamase  Tazobactam - 58 58  13.48
Inhibitor Meropenam - 31 31 07.20
Macro-  Clindamycin - 06 06  01.39
lide
Amino-  Amikacin - 09 09  02.09
glyco-  Gentamycin - 10 10 0232
sides
Glyco- Vancomycin - 14 14 0325
peptides  Tiecloplanin - 18 18 04.18
Fluro- Ciprofloxacin - 02 02 046
quino- Levofloxacin - 49 49  11.39
lone Nitrofurantoin 11 - 11 0255
Nitro-im- Metronidazole 08 08 01.86
idazole  Oridazole 05 05 0L16
Antifun- Vorniconazole 06 - 06  01.39
gal
An- Rifampicin 03 - 03  0.69
;m{bercu- Ethambutol 05 - 05  01.16
osts Pyrizinamide ~ 03 - 03 0.69
Isoniazide 03 - 03 0.69
Polypep- Polymycin-B 04 04 093
tide
Tetracy- Doxycycline 06 - 06  01.39
cline
Oxa- Linizolid 29 29  06.74
zolidi-
ones
Antibiot- Rifaximin 06 - 06 01.39
ics
Antiviral ~Acyclovir 03 03 0.69

In table no 4, shows that ceftriaxone was the most
frequently used antibiotic with 25.58 DDD per
100 bed-days, followed by levofloxacin at 6.03
DDD/100 bed-days and piperacillin/tazobactam
at 5.30 DDD/100 bed-days.
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Table 4: Pattern of Utilization of Antibiotic (n=390)

Study Occu- DDD/100

Antibiotic ATC DDD dura- pancy beds
Code .
tion Index days

Tazobactam JOICRO5 14 5.30
Iv)

Amikacin(iv) JO1GB06 1 1.79
Ceftriaxone(iv) JO1DD04 2 25.58
Ciprofloxa- JOIMAO2 0.5 3.65
cin(iv 90 0.81
Clindamycin(iv JO1FFO1 1.8  days 3.35
Doxycy- JO1AA02 0.1 3.57
cline(iv)

Flucloxacil- JOICF05 2 0.91
lin(iv)

Gentamy- JO1GB03 0.24 0.30
cin(iv)

Levofloxa- JOIMA12 0.5 6.03
cin(iv)

Linezolid(iv)  JO1XX08 1.2 2.12
Meropenam(iv) JOIDHO02 2 3.27
Teicoplanin(iv) JO1XA02 0.4 2.97
Vancomy- JO1XAO01 2 3.77
cin(iv)

Nitrofurantoin JO1XEO1 0.2 0.46
©)

Piperacillin JOICRO5 14 5.30
(iv)

Polymyxin AO07AA05 3 0.01
B(iv)

Rifaximine (iv) A07AAl1l 0.6 4.88
Discussion

At present study more number of participants was
male 83(59.29%) and 57(40.71%). Similar study
was conducted by Ghimire R, Shrivastava RK. in
Nepal found 123(61.5%) male and 77(38.5%)
were female.* Demographic characteristics
showed that percentage of male suffering was
more than females. More number of patients
were male, similar to the findings of Gajbhiya VP
et al., who reported that 45 (70%) of the partici-
pants were male and 20 (30%) were female'
among patients receiving antimicrobial agents in
the ICU of a rural tertiary care hospital. The most
likely explanation for this finding is that men
have easier access to medical facilities than
women, who are sometimes unwilling to use
them even when they are really ill, especially if
they are from lower socioeconomic backgrounds.
Out of the 140 patients admitted in Medical ICU,

Respiratory infection were 33.58%, GIT 27.15%,
Cardiac 9.29%, Genito urinary and Renal 7.85%,
CNS and Blood 6.42%, Poisoning 5%, and En-
docrine 4.29%. Similar study were conducted by
Luitel, A, More drug prescribed for respiratory
tract infection (21.7%), and GIT infections
(15.3%).'* Another study conducted by Mathur P
et al. in India indicated that secondary bacteremia
in their ICUs was primarily caused by lower res-
piratory tract (LRT) infections, which aligns with
the findings of this study.'?

The most commonly prescribed antibiotics were
from the Beta-lactam cephalosporin group, with
ceftriaxone 70 (16.27%) and piperacillin and
tazobactam 58 (13.48%), followed by fluoro-
quinolones such as levofloxacin 49 (11.39%) and
glycopeptides like meropenem 31 (7.20%). Our
study also revealed a higher frequency of paren-
teral administration compared to the oral route,
with combination parenteral antibiotics being the
most commonly used. A study conducted in
Uganda found that about 48% of antibiotics used
were injectable dosage form.'® Another study on
AMAs utilizations in ICU conducted in Nepal
suggested that 45.2% of piperacillin and tazobac-
tam combination antibiotic used were paternal
dosage form, followed by ceftriaxone 34.4%.°
Another similar study conducted in Nepal found
that most commonly utilized antibiotic was pipe-
racillin/tazobactam (45.2%), followed by ceftri-
axone (34.4%)."” In our study most utilized anti-
biotic was ceftriazoxne, followed by pipercilli
and tazobactam which less value than two above
study of Nepal. The preference for injectable
medications may be linked to the need for rapid
onset of action, which is essential for treating
critically ill patients in ICU. In comparison to
other antibiotics, ceftriaxone was prescribed
more often in our study, largely because of its af-
fordability and effectiveness. Cephalosporins are
often recommended for their relatively low tox-
icity and broad-spectrum activity. The third-gen-
eration Beta-lactam cephalosporin, with its wide
antibacterial coverage, as well as its safety pro-
file and lower cost, likely contributed to ceftriax-
one being prescribed more frequently than other
antibiotics in our research. As a result, ceftriax-
one became the preferred choice, often used in
combination with other medications.

Rational drug use occurs when patients are pre-
scribed medications that align with their clinical
needs, at doses tailored to their individual re-
quirements, for an appropriate duration, and at
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the minimum cost to both the patient and society.
Treatment cost plays a significant role in the pru-
dent use of medications. In a developing country
like Nepal, ensuring patients adhere to their pre-
scribed therapies is vital. The DDD refers to the
estimated average daily maintenance dose for the
primary indication in adults.'® When considering
inpatient drug use, the DDDs per 100 bed days
may be used. A bed day may be defined differ-
ently in different hospitals or nations. A bed day
is typically defined as a day when a patient is
confined to a bed and spends the night in the hos-
pital. One bed day is occasionally included and
occasionally deleted when calculating the num-
ber of day cases (patients entered for a procedure
or operation in the morning and released before
the evening). When conducting comparison stud-
ies, bed days should always be defined uni-
formly. This metric is used in assessments of
drug use in hospitals. This indicator is quite help-
ful for comparing hospitals to one another.
Ceftriaxone was the most utilized antibiotic in
our study, with a consumption rate of 25.58 DDD
per 100 bed-days, followed by levofloxacin (6.03
DDD/100 bed-days) and piperacillin/tazobactam
(5.30 DDD/100 bed-days). A similar study con-
ducted by Shankar PR et al. reported antibiotic
consumption in terms of DDD per 100 bed-days,
with penicillins accounting for 55.1, followed by
fluoroquinolones  (5.34), second-generation
cephalosporins (0.82), and third-generation
cephalosporins (13.74), respectively.® Another
study conducted by Patel SR on antimicrobial
utilization in India found that -ceftriaxone
DDD/100 bed-days were 11.86.!° Utilization of
ceftriaxone were high. In this study, the DDD
value for ceftriaxone was 25.58, indicating a
higher rate of consumption in our setting com-
pared to international standards. The WHO rec-
ommends using the ATC/DDD classification
system as a standard tool in drug utilization re-
search to promote more rational and effective
drug use.

One of the limitations is sampling method. we
follow the purposive sampling rather than ran-
domization. Since the study is monocentered so
this could not represent the data of whole coun-

try.

Conclusion
Most common antibiotics were ceftriaxone,pipe-
racillin & tazobactam followed by fluroquin-

olones group drug levofloxacin and glycopep-
tides meropenem. In our study we found that
ceftriaxone (JO1DD04) 25.58 DDD/100 bed-
days followed by levofloxacin (JOIMA12) 6.03
DDD/100 bed-days, and piperacillin/tazobactam
(JOICROS5) 5.30 DDD/100 bed-days. Our study
demonstrates the high uses of antibiotics in the
hospital which is nearly 65 percent cost of total
medicine.

Recommendation

Our study recommends that the hospital develop
guidelines for antibiotic use and establish treat-
ment protocols to ensure long-term patient
safety. The findings suggest that, to enhance an-
tibiotic use in these healthcare settings, an antibi-
otic stewardship program should be initiated
without delay.

Conflict of interest
The authors declare that they have no conflict of
interests.

Financial disclosure

The author(s) received no financial support for
the research, authorship, and/or publication of
this article.

Acknowledgments

The authors would like to acknowledge Dr. Kaji-
ram Adhikari (Coordinator, PUSHS), Dr. Puru
Koirala (Senior consultant of Birat Medical Col-
lage and Teaching Hospital) and colleagues Mrs.
Pooja Rimal and Mr. Nishant Shrestha for unfail-
ing support and cooperation during collection of
the data and Purbanchal University School of
Health Science (PUSHS)throughout the conduct-
ance of this study.

References

1. Krivoy N, El-Ahal WA, Bar-Lavie Y, Haddad.S. Anti-
biotic prescription and cost patterns in a general inten-
sive care unit. Pharm Pract (Granada) 2007; 5(2): 67—
73. DOI:10.4321/51886-36552007000200003

2. Reder BL, Nielsen SL, Magnussen P, Engquist.N,
Moller.NF . Antibiotic usage in an intensive care unit
in a Danish University Hospital. J Antimicrob
Chemother  1993;  32(4):  633-642. DOL:
https://doi.org/10.1093/jac/32.4.633

3. Shankar PR, Partha P, Dubey AK,Mishra.P, Desh-
pande.VY. Intensive care unit drug utilization in a
teaching hospital in Nepal. Kathmandu Univ Med J
(KUMJ)2005; 3(2): 130-137. PMID: 16415608

22

Purbanchal University Health Journal 2025 April; 3(1)4: 18-23



Antibiotic Utilization Pattern in Inpatients of Intensive Care
Unit In A Teaching Hospital, Biratnagar, Nepal.

PUHJ

4.  Ghimire R, Shreewastav RK. Evaluation of Drug Use
Patterns in Intensive Care Unit of Tertiary Care Hospi-
tal: A Descriptive Cross-Sectional Study. Journal of
Nobel Medical College. 2021 Jun 20;10(1):31-5. DOI:
https://doi.org/10.3126/jonmc.v10i1.37943

5. Marasine NR, Shrestha S, Sankhi S, Paudel N, Gautam
A, Poudel A. Antibiotic utilization, sensitivity, and
cost in the medical intensive care unit of a tertiary care
teaching hospital in Nepal. SAGE Open Medicine.
2021; 9:1-7. DOI:
https://doi.org/10.1177/20503121211043710

6. Kollef MH. Optimizing antibiotic therapy in the inten-
sive care unit setting. Crit Care 2001;5(4):189-195.
DOI: 10.1186/cc1022

7. Mahajan B, Kaushal S, Chopra SC. A Drug Utilization
Study of Antimicrobials in Intensive Care Units at
Medical College Hospital in North India. JK Sci
2013;15(3):129-32.

8. Patanaik SK, Pattanayak C, Prasad A, Chauhan.AS.
Drug Utilization Pattern in an Intensive Care Unit Set-
ting in Eastern India. Int J Basic Clin Pharmacol. 2015;
4:1136-41. DOI:  https://doi.org/10.18203/2319-
2003.ijbcp20151347

9. Narwane SP, Patel TC, Shetty YC, Chikhalkar SB.
Drug utilization and cost analysis for common skin dis-
eases in dermatology OPD of an Indian tertiary care
hospital-A prescription survey. British Journal of Phar-
maceutical Research. 2011 Jan 1;1(1):9. DOI:
10.9734/BJPR/2011/223

10. Meena DK, Jayanthi M. Cost analysis of different an-
tibiotic brands available in Indian market with refer-
ence to National List of Essential Medicines. Indian
Journal of Community Medicine: Official Publication
of Indian Association of Preventive & Social Medi-
cine. 2021;46(1):93-96. DOLI:
10.4103/ijem.IICM_296 20

11. Patel MK, Barvaliya MJ, Patel TK, Tripathi Cb. Drug
utilization pattern in critical care unit in a tertiary care
teaching hospital in India. Int J Crit Illn Inj Sci.
2013;3(4):250. DOI: 10.4103/2229-5151.124128

12.

13.

14.

15.

16.

17.

19.

World Health Organization. WHO collaborating centre
for drug statistics methodology:guidelines for ATC
classification and DDD assignment. Oslo: World
Health Organization, 2020.

Gajbhiye VP, Kale RS, Vilhekar KY, Satish B . Drug
utilization study on antimicrobials use in lower respir-
atory tract infection in Pediatric Intensive Care Unit of
Rural Tertiary Care Hospital. J Med Soc. 2016;30:146-
8. DOI: 10.4103/0972-4958.191178

Luitel A, Marasine N, Gautam A, Baral S. Drug utili-
zation study of antibacterial in the medical intensive
care unit (Micu) of a Chitwan Medical College Teach-
ing Hospital (Cmcth), Bharatpur, Chitwan, Nepal.
Value in Health. 2017;20(09): 663-4.
DOI: 10.1016/j.jval.2017.08.1601

Mathur P, Kapil A , Das B. Nosocomial bacteraemia in
intensive care unit patients of a tertiary care centre. In-
dian J Med Res. 2005;122: 305-8. PMID: 16394321
Christensen RF. A strategy for the improvement of pre-
scribing and drug use in rural health facilities in
Uganda. Ugandan Essential drugs and management
program 2 September -11 October 1990. How to inves-
tigate drug use in health facilities. Geneva: WHO;
1993. 74

Sarraf DP, Phunyal B,Maharjan M, Mandals S, Mahato
SC, Rauniar GP. Utilization pattern of antimicrobial
agents and its culture sensitivity pattern in intensive
care units in a tertiary care center in eastern Nepal. Ne-
pal Med Coll J. 2015;17(3-4):107-12.

World Health Organization. WHO collaborating centre
for drug statistics methodology:guidelines for ATC
classification and DDD assignment. Oslo: World
Health Organization,2020 .

Patel SR, Shah AM, Shah.RB, Buch.JG. Evaluation of
drug utilization pattern of antimicrobials using
ATC/DDD system in intensive care unit of a tertiary-
care teaching hospital. International Journal of Medical
Science and Public Health. 2016; 5(1): 80-84. DOI:
10.5455/ijmsph.2016.08112015189

Purbanchal University Health Journal 2025 April; 3(1)4: 18-23

23



