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Abstract. Relevance. The excessive use of antibiotics is a public health issue that has hampered poor and middle-income
nations and is linked to rising healthcare expenses and antimicrobial resistance, which is regarded as an important risk to world
health. In addition, resistance raises expenses, prolongs hospital stays for patients, and causes mortality. Defined daily dose (DDD)
represents the average adult daily maintenance dose of a specific drug applied according to its primary indication. Antibiotic use
density is expressed as defined daily doses/ 100 patient- days. Aim. The aim of this study is to evaluate the pattern of usage of
antibiotics and to find out antibiotic use density in trauma intensive care unit (ICU). Materials and Methods. In this prospective
observational study prescription data of 100 consecutive patients at admission into the trauma ICU was audited. Patients of
all age of either gender admitted in the trauma ICU during the study period, which have been prescribed with antibiotics. The
study was conducted over a period of eight months from August 2022 March 2023. During this period, all the included patients
were followed up for their entire duration of stay in trauma ICU. Results and Discussion. The prescriptions of 100 consecutive
patients admitted into the ICU were analyzed. On analyzing co- morbidities it was noted that 79% were affected with contusions
in brain/ intracerebral hemorrhage/ subdural hematoma followed by 5% with pnumothorax. According to DDD/100 bed days in
our study piperacillin+tazobactam (10.64), cefoperazone+sulbactam (5.21), amikacin (7.5), vancomycin (3.2) and linezolid (3.2)
were most consumed drugs in trauma ICU patients. Conclusion. Present study results conclude that overuse of antibiotics can
cause antibiotic resistance, increased duration of stay in hospitals and reason of mortality.
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Introduction

Increasing healthcare costs and antimicrobial
resistance, which is considered a major threat to global
health, are associated with the overuse of antibiotics,
a public health problem that has plagued low- and
middle-income countries [1]. Antibiotic resistance is
partly caused by hospitals’ overuse of antibiotics [2].
Furthermore, resistance results in increased costs, longer
hospital stays for patients, and increased mortality [3].
By using evidence-based strategies, antibiotic resistance
can be decreased [4]. Over time, the pattern of
antimicrobial resistance (AMR) shifts, differing between
nations and even within hospitals in the same nation [5].
The intensive care unit (ICU) consumes much more
antibiotics overall than ordinary hospital wards, despite
the fact that antibiotics are one of the most often given
medication classes among all hospitalized patients [6].
There is ample evidence that up to 50% of antibiotic
prescriptions are given incorrectly, despite several
recommendations from governmental and professional
organizations [7]. Monitoring and assessing the use
of antibiotics in the intensive care unit on a regular
basis is crucial. The defined daily dose (DDD) and the
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anatomical therapeutic chemical (ATC) categorization
system are highly recommended by the World Health
Organization (WHO) as a measuring unit for medication
usage research [8]. The average adult daily maintenance
dose of a particular medication administered in
accordance with its principal indication is known
as the defined daily dose, or DDD. The formula for
density is defined daily dosages per 100 patient days.
The aim of this study is to evaluate the pattern of usage
of antibiotics and to find out antibiotic use Density in
trauma ICU.

Materials and methods

This prospective observational research was
conducted using the Case Sheets of patients who were
admitted to the trauma intensive care unit between
August 2022 and March 2023. This study was carried
out in the Dr. S.N. Medical College and Hospital’s
pharmacology department in Jodhpur. When 100
consecutive patients were admitted to the trauma
intensive care unit, their prescription data was audited.
The study comprised patients of any age, male or
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female, who were admitted to the trauma intensive
care unit during the study period, had been administered
antibiotics, and were willing to participate. Patients
who were not provided antibiotics and who did not
meet the WHO'’s definition of a medication usage study
were not included.

All of the enrolled patients were monitored
throughout this time for the length of their trauma
intensive care unit stay. All patients’ initial demographic
information, including name, age, gender, hospital
number, and clinical diagnosis, was documented.
Additional factors were recorded, including the total
number of medications administered during the hospital
stay, the ailment for which the patient was hospitalized,
the length of the intensive care unit stay, mortality,
and the total number of antibiotics provided. The
medications that were prescribed while the patient was
in the intensive care unit were recorded. The Anatomical
Therapeutic Chemical (ATC) categorization method
(ATC/DDD version 2010) was used to categorize the
medications [8].

Prescribing Indicators:

1) The average number of medications per
prescription was calculated by dividing the total number
of prescriptions written for the various medicines under
study.

2) The proportion of pharmaceuticals supplied
under the generic name was determined by dividing
the number of prescriptions for generic drugs by the
total number of medications administered, and then
multiplying the result by 100.

3) The percentage of prescriptions that contained
an injection was calculated by dividing the number
of patient interactions during which an injection or
antibiotic would be given by the total number of surveys.
The result was then multiplied by 100.

4) The percentage of drugs provided from the
National List of Essential Medicines (NLEM) 2022
was calculated by dividing the number of medications
from the hospital’s essential medicine list.

The following formula was used to compute
the antibiotic use density (AD), which was given as
DDD/100 patient-days (DDD100) [9].

PHARMACOLOGY

AD = drug consumption in the study period (Gm)x
x 100 / DDD (Gm) x study period x bed strengthx
X avg. occupancy

Statistical analysis: Mean + SD was used to express
the data. A Microsoft Excel sheet was used to enter
all of the data into a master chart, after which it was
statistically analyzed. SPSS software was used for all
of the analyses. P-values less than 0.05 were regarded
as statistically significant.

Results and discussion

One hundred consecutive patients who were
hospitalized to the trauma intensive care unit had their
prescriptions examined. There were 25 female patients
and 75 male patients. The majority of patients admitted
to the trauma intensive care unit were between the ages
of 35 and 65 (Table 1). Antimicrobial resistance may
be driven differently in rural regions. Because fewer
healthcare facilities are available, there may be less
access to antibiotics overall, yet abuse can still happen
because people are unaware of how to use them properly.
Antibiotics are frequently sold over-the-counter in India
without a prescription; this practice may be especially
prevalent in rural regions with inadequate access to
healthcare [10].

The number of antibiotics prescribed was compared
with gender, age, and length of treatment in the study.
It was discovered that the majority of patients received
three prescriptions for each antibiotic, which was
statistically significant (P<0.05) when compared to
all groups that received one, two, or more than three
prescriptions. In a similar vein, Priyadharsini et al.
discovered that 57% of the population was male and
the majority of the patients were between the ages of
40 and 60 [11].

According to the analysis of the research
population’s co-morbidities, 79% of the participants
had head contusions, intracerebral hemorrhages, or
subdural hematomas, while 5% had pneumothorax
(Table 2). According to the analysis of the research
population’s co-morbidities, 79% of the participants
had brain contusions, intracerebral hemorrhages, or
subdural hematomas, while 5% had pnumothorax.
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According to earlier research, the other reasons for about trauma due to factors including poverty, education,
admission in a study were head damage (32.39%), political and religious beliefs, and a nation’s geographic
difficult instances of acute abdomen (25.35%), and and economic trends, ICU admissions vary from one
cardiovascular problems (21.94%) [12]. Information center to another [13].

Demographical distribution of patients according to the number of antibiotics prescribed in trauma ICU fable
Demographic No. of Antibiotics
Data N 1 Antibiotics 2 Antibiotics 3 Antibiotics > 3 Antibiotics prvalue
Gender Male 75 13 14 45% 3 P<0.05
Female 25 1 6 16* 2
<35 32 6 6 19% 1
Age 35-65 54 6 11 33* 4 P<0.05
> 66 14 2 3 9 0
< 6 days 41 6 7 24* 4
Duration of P<0.05
stay 6-10 days 28 5 7 16* 0
>10 days 31 3 6 21%* 1
Note: P<0.05 (Z test) is considered significant.
Table 2
Co-morbid conditions of patients on admission in trauma ICU
Ne Disease Condition No. Of patients (%), n = 100
1 Acute febrile illness 1
2 Anti- nuclear antibody 1
3 Biliary tract cancer 1
4 Contusion in Brain/ICH /SDH 79
5 Cardiac arrest 1
6 Cervical injury 1
7 Cranioplasty 1
8 Facial nerve palsy 1
9 Gall bladder surgery 1
10 Gl obstruction 1
11 Intestinal obstruction 1
12 Nephrolethotomy 1
13 Peritionities 1
14 Pneumothorax 5
15 Postpartum hemorrhage 1
16 Septic arthritis 1
17 Seizure 1
18 Superior orbital fissure 1

Note: ICH — intracerebral hemorrhage; SDH- subdural hematoma; Gl- gastrointestinal.
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The mortality rate was 54% in trauma intensive
care unit. 46% patients were transferred to different
wards of the hospital (Table 3). The average duration of
stay in trauma ICU was 8.58 days and average number
of drugs prescribed was 8.98. The average duration of
antimicrobials including all prescribed antibiotics to 100
traumas ICU patients was 5.91. The average length of
stay for patients in a U.S. research was 5.2 + 9.8 days,
and the overall death rate was 33% [14]. 8.58 days was
the average length of stay in the trauma intensive care

unit, and 8.98 medications were provided on average.
For 100 trauma ICU patients, the average duration of
antimicrobials, including all given medicines, was 5.91.
In a study reported from a trauma ICU, mean + SD
number of drugs was 9.1 + 6.5 [15]. In another study
the number was 12.1 + 7.6 [14]. The average number
of drugs should be kept as low as possible to minimize
the risk of drug interactions, development of bacterial
resistance and hospital costs [16].

Table 3
Patients characteristics and drugs prescription
Patients Characteristics TICU (n = 100)
Mortality 54
Mortality before 07 days 29
Mortality after 07 days 25
Transfer to ward 46
Average duration of stay in ICU (Mean + SD) 8.5816.21
Average no. of drugs prescribed (Mean + SD) 8.98+2.80
Average duration of antimicrobial agents (Mean + SD) 5.9141.66

Note: TICU- trauma intensive care unit; ICU- intensive care unit; SD- standard deviation.

We have expressed the frequency of medication
prescriptions using the DDD/100 bed-days technique
and the ATC categorization. We have determined
DDDs for the medications given to trauma intensive
care unit patients. The medication use metric that we
have employed is the DDD per 100 bed days (Table 4).
Because of the 100% occupancy rate during the trial, the
occupancy index in the DDD/100 bed-days computation
was 01. In grams, the DDD dosage and ATC code of
each antibiotic or combination were obtained from
the WHO ATC/DDD Toolkit, which is accessible on
the authorized website www.atcddd.fhi.no. Except
for cotrimoxazole, every antibiotic was administered
intravenously. The sum of all prescribed units times the
antibiotic’s potency in grams was used to determine
each antibiotic’s total dosage.

In our analysis, the most often used
medications among trauma intensive care unit
patients were piperacillin+tazobactam (10.64),
cefoperazone+sulbactam (5.21), amikacin (7.5),
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vancomycin (3.2), and linezolid (3.2) based on DDD/100
bed days. However, according to a research, penicillins
with beta-lactamase inhibitors were the most often
utilized class of antibiotics, followed by quinolones and
second-generation cephalosporins [17, 18]. meropenem,
ceftriaxone, and amoxicillin clavulanate consumption
in ddd / 100 Bed days were 61.41, 24.24, and 10.91 in
another investigation [19]. With their ever-increasing
use and misuse, microorganisms have developed
antimicrobial resistance in India and worldwide.
Klebsiella pneumoniae’s imipenem susceptibility
dropped from 65% in 2016 to 43% in 2021, according
to the Indian Council of Medical Research’s (ICMR)
2021 annual report in India, while Escherichia coli’s
imipenem susceptibility dropped from 86% in 2016 to
64% in 2021 [20]. A study done by Sharma et al. also
found that the sensitivity of Klebsiella pneumoniae
to meropenem decreased from 15% in 2018 to 2.5%
in 2022, while the sensitivity of Klebsiella to colistin
decreased from 96% in 2018 to 28% in 2022 [21]. The
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incidence and prevalence of antimicrobial-resistant- A number of variables, such as the severity of the
bacterial infections has attained incongruous levels disease, the requirement for extended hospitalization,
during 21st century and threatens global public health as  and the frequent use of broad-spectrum antibiotics, are
a silent pandemic, necessitating urgent interventions [22, linked to the formation and spread of bacterial resistance
23]. One significant factor affecting patient mortality in intensive care units.

and morbidity is bacterial resistance to medications.
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Antibiotic use density according to DDD/100 patient-days along with ATC code in trauma ICU able 4
S.N. Antibiotics ROA ATC CODE DDD (gm) DDD/100 Bed Days
A. Group-Beta lactamase
i Cephalosporin
1 Cefixime v JO1DD08 0.4 0
2 Ceftazidime \% J01DD02 4 0.32
3 Cefotaxime \% J01DDO1 4 0.57
4 Ceftriaxone [\ J01DD04 2 2.10
5 Cefepime+Tazobactam v JO1DEO1 4 0.48
6 Cefoperazone+Sulbactam v J01DD62 4 5.21#
ii. Penicillin
1 Amoxicillin+clavulanic acid v JO1CR0O2 3 0.72
2 Piperacillin+Tazobactam [\ JO1CRO5 14 10.64#
3 Ticarcillin+ Clavulanicn Acid v JO1CRO3 15 0.25
iii. Carbapenems
1 Meropenem v JO1DHO02 3 2.42
2 Imipenem+Cilastatin [\ JO1DH51 2 1.76
iv. Monobactam
1 Aztreonam | \% | JO1DFO1 | 4 | 1.14
V. Sulfonamides
1 Cotrimoxazole v JOTEEOT | 4 | 0.17
B. Group- Macrolide
1 Azithromycin | omal | JOTFA10 | 03 | 0
i Fluro- Quinolone
1 Levofloxacin v JOTMA12 0.5 1.05
2 Ciprofloxacin v JOTMAO02 0.8 0.24
C. Group-Aminoglycoside
1 Amikacin v JO1GB06 1 7.5#
2 Clindamycin v JO1FFO1 1.8 6.17
D. Group-Nitroimidazole
1 Metronidazole v JO1XDO1 15 1.30
GAPMAKOMOI A
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Ending tabl. 4

S.N. Antibiotics ROA ATC CODE DDD (gm) DDD/100 Bed Days
E. Anti-Viral
1 Remedsvir v JO5AB16 0.1 0
F. Group- Others
1 Vancomycin [\ JO1XAO01 2 3.224#
2 Teicoplanin [\ JO1XA02 0.4 1.63
3 Rifampicin v JO04ABO03 0.6 0
4 Linezolid \% JO1XX08 2 3.29
5 Polymyxin B \% J01XB02 0.15 2.93

Note: ROA — root of administration; ATC — anatomical therapeutic chemical; DDD- defined daily dose.

Conclusion

The current study’s findings indicate that excessive
antibiotic usage can lead to antibiotic resistance, longer
hospital stays, and higher death. The institution’s
antimicrobial policy should be rigorously applied on
a regular basis, with a committee participating to ensure
the availability of standard treatment regimens and to
monitor prescription trends.
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YacToTa ucnonb3oBaHUss aHTUBMOTUKOB B OTAENT€HUU UHTEHCUBHOM
Tepanuu TpaBMaTosiorMyeckoro npodpunsa B MHOronpoguibHo’
6onbHuLe B 3anagHoM Pag)kacTtaHe
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AHHOTanusa. AKmyaabHocmsb. Upe3MepHOe MCTI0/b30BaHie aHTUOUOTHKOB SIBJIsSIeTCs IPoO/ieMoii 0011je CTBEHHOTO
3/lpaBOOXpaHeHus], KOTOpasi HAHOCUT yiriepb Oe[HBIM 1 CpeJJHUM CTpPaHaM U CBsi3aHa C POCTOM PacXo/|0B Ha 3/[paBOOXpaHeHHe
Y aHTUMUKPOOHOM Pe3rCTeHTHOCThIO, KOTOPasi paCCMaTPUBAETCsI KaK Ba)KHBIM PUCK /IS 3710POBbsI HACEIeHHsI BO BCEM MHDE.
Kpome Toro, pe3srcTeHTHOCTh YBe/IMUMBAET PACXO/ibl, IPO//ieBaeT NpeObIBaHUe MalMeHToB B O0/IbHULIE U TIPUBOJUT K CMEPTHOCTH.
OripenienenHast cyrouHas o03a (OC/I) npencTasssieT cob0# CpeiHIO CYyTOUYHYIO TO//[ep>KUBAIOLIYO0 103y KOHKPETHOTO Tperapara
TSI B3POCJIBIX, TPHMEHSIEMYIO B COOTBETCTBUH C €r0 OCHOBHBIM ITOKa3aHUeM. [1/I0THOCTh MCII0/Ib30BaHUSI aHTHOMOTHKOB BBIPA)KAETCS
Kak orpe/ie/ieHHble cyTouHble f03bl/100 naryeHTo-aHeil. Leab. Llens AaHHOT0 HMCCie/j0BaHMsI — OLIeHUTh XapaKTep UCI0/Ib30BaHUs
AHTHOMOTHKOB U OTIPEJIE/TUT YaCTOTY MX TIPUMEHEHUs B OT/leJIeHUM MHTEHCUBHOM Teparuy TpaBMarosiornyeckux 6ombHeix (OUTT).
Mamepuanb! u MemoObl. B 3ToM NpOCTIeKTHBHOM 00CepBalMOHHOM MCCITe/JOBaHUY OBbITH TPOAHA/TM3UPOBaHbI IaHHbIE O Ha3HAYEHUSIX
antTnbroTrkoB 100 narpeHTam, nocsiefoBaresibHO nocTynuBiiuM B OUTT TpaBMaTosioruueckux 6obHBIX. B uccieoBaHye Obuiy
BKJTIOUEHBI MAIMeHThHI BCEX BO3PACTOB M 000X 10/10B, roctynuBime B OUTT B TeueHHe nepuo/ia UCC/Ie0BaHUs], KOTOPbIM ObLH
Ha3HaueHbl aHTHOMOTHKHY. VcciieioBaHte TPOBOUIOCH B TeUeHre BOCbMU MeCsIlieB, ¢ aBrycta 2022 nio mapt 2023 roga. B Teuenue
3TOTO Mepro/ia BCe BKIIFOUeHHbIe TIal[MeHThl Hab/Iiojaiiuch Ha MPOTsDKeHWH Bcero Tiepuofa npebwiBanusi B OUTT. Pe3yabmambl
u obcyxcoerue. Tlpy aHanmM3e COMyTCTBYIOUIMX 3a00sieBaHU ObLIO OTMEUeHO, uTo y 79% TareHToB HaO/mojanuch yimob
TOJIOBHOTO MO3Ta/BHYTPUMO3rOBOe KPOBOM3/IUsIHUE/CyOypabHast reMaroMa, a y 5% — rmHeBMoTopakc. CoriacHO JaHHbIM
OC/I/100 koiiko-iHel, B HaIlIeM MCC/Ie[0BAHUN HaKOoJIee uacTo UCTI0/Ib3yeMbIMU MPerapaTamMu y MaljieHTOB TPaBMaTo/I0rMYeckoro
OT/le/IeHUs] THTEHCHBHOM Teparnvu ObLM nurnepaluuiH+Tazobakram (10,64), edomnepason+cynsbakram (5,21), amukaiyH (7,5),
BaHKOMMIMH (3,2) u inHe301uf (3,2). Bbigoobl. Pe3ynbTaThl HaCTOSIIETO MCC/Ie[0BaHUs MIOKa3bIBalOT, YTO Upe3MepHoe
WCIIO/Ib30BaHNe aHTHOMOTUKOB MOXKET TIPUBECTH K PAa3BUTHIO aHTUOMOTHUKOPE3UCTEHTHOCTH, YBEJTMYEHUIO MTPO/I0JDKUTENBHOCTH
ripeObIBaHMsI B OOJTHHHIIE U TTOBBILIEHHUO0 CMEPTHOCTH.

KiroueBble €J10Ba: TJIOTHOCTDb UCIIO/Ib30BAHUSI aHTUOMOTHKOB, TPaBMAaTO/IOTMUYeCKOe OT/e/leHr e UHTeHCUBHOMW Teparviy,
AHTUOMOTHKOPE3UCTEHTHOCTD

Mudopmanust o puHaHCMPOBaHUHU. ABTOPHI He N0/TyYany (PMHAHCOBOM MOAIEePKKHU /151 IPOBeIeHNs UCCI/IeJOBaHUsI, HalTMCaHUsT
Y yO/IMKaLUK JIAHHOM CTaThH.

Bkunap aBropoB. [1.K. BepmMa — KOHI|eMLust NCCIej0BaHust, COOP [JaHHBIX, TOITOTOBKA PYKONUCH. A. T'e/10T — aHajM3 MoJTyueHHbIX
naHHbIX. P. Patxope — c60p 1 06paboTka royueHHbIX JaHHbIX. H. Kymapu — HamnucaHue TekcTa.

HNudopmanys o KOHQIUKTe HHTEPeCoB. ABTOPBI 3asIB/ISIFOT 00 OTCYTCTBUM KOH(IMKTOB UHTEPECOB.
JTHUYecKoe yTBepKAeHHe. [lepe/; HauasioM UCC/Ie0BaHYs ObIIO TIOMyUeHO pa3pelieHre STUYeCKOro KOMUTETa YUPEeXKeHUsT

(EC/P-132/2022).

166 OAPMAKOJION A



Verma DK, Gehlot A, Kumari N, Rathore R. RUDN Journal of Medicine. 2026;30(1)

BiiarogapHocTi. Mbl UCKpEHHEe L[eHUM COTPYAHHUYECTBO KaXK/JOT0 YUaCTHUKA. MBI TaK)Ke XOTHUM BbIPa3WTh 0/1aroflapHOCTh
MeIULIUHCKOW KOMaH/le ¥ TEXHUUYeCKOMY TIepCOHaTy roCyZapCTBeHHOTO MeIULIMHCKOTO KOJIIe/iKa U OOBHULIBI UM. JI-pa
Camnypnanazzga, r. [bxoaxmnyp, Pampxacran, MHaus.

HudopmanmoHHoe coryiacue Ha myoMKanum. [TMcbkMeHHOe coriache Ha MCC/e[JOBaHKe U TyOIMKaIM0 COOTBETCTBYIOIeH
MeIUIIMHCKOW MH(OPMaLy OBIJIO TTOTyYeHO OT TIAal[ieHTOB B COOTBeTCTBUU C Jleknaparieit BMA 110 3THKe MeIUIUHCKAX
WCCIeOBaHMM C y9acTHeM desioBeKa (XenbCUHKCKasl Jeknapanys), 2013 .

IMoctynuna 10.12.2024. TIpunsara 17.01.2025.

Jns nurupoBanusn: Verma D.K., Gehlot A., Kumari N., Rathore R. Antibiotic use density in trauma intensive care unit
at a tertiary care hospital in Western Rajasthan // Becthuk Poccutickoro yHuBepcuTeta Apy»0bi HapozoB. Cepusi: MeauiiHa.
2026. T. 30. Ne 1. C. 159-167. doi: 10.22363/2313-0245-2026-30-1-159-167. EDN: EEWICP

Corresponding author: Neeta Kumari — Associate professor, Department of physiology, Dr. Sampurnanand Government Medical
College, Residency Road, Sector-D, Shastri Nagar, Jodhpur, Rajasthan-342003, India. E-mail: neeta771@gmail.com

Verma D.K. ORCID 0000-0003-0122-0569

Gehlot A. ORCID 0009-0006-0549-0303

Kumari N. ORCID 0000-0002-7723-5882

Rathore R. ORCID 0009-0006-0754-9049

OmeemcmeeHHbiil 3a nepenucky: Huta Kymapu — fotieHT Kadeaps! ¢usnonorun, [0CynapcTBeHHBIN MeIULIMHCKUN KOJITeIK
nokropa CamnypHaHaHza, Pesuzercu Poyp, Cekrop D, Hlactpu Harap, r. I>koaxmyp, Pampkactxan-342003, Muaus. E-mail:
neeta771@gmail.com

Bepma [I.K. ORCID 0000-0003-0122-0569

T'eor A. ORCID 0009-0006-0549-0303

Kymapu H. ORCID 0000-0002-7723-5882

Patop P. ORCID 0009-0006-0754-9049

PHARMACOLOGY 167





