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ABSTRACT

IntroducƟon: Drug uƟlisaƟon studies may lead to sev-
eral perspecƟves such as the correct usage of drugs and
appropriateness of drug uƟlisaƟon. PrescripƟon indicators
are used to assess the effecƟveness of healthcare pracƟƟon-
ers in several criƟcal characterisƟcs connected to drug usage.
ObjecƟves: 1. To determine the most commonly prescribed
anƟmicrobial agents for treaƟng UTI in Geriatric paƟents.2.
To analyse prescripƟons in comparison with WHO prescrib-
ing indicators. Methods: All the cases of UTI in geriatric
paƟents with posiƟve urine culture report in the past 6
months (Feb 2023 –July 2023) were included and it was a
complete enumeraƟon study. Discrete variables and Cate-
gorical variables were represented by percentage. ConƟnu-
ous variables were expressed in mean± SD. Result: Total of
70 geriatric paƟents with UTIs were enrolled in the study. Of
these male PaƟents were 31 (44.28%) and female PaƟents
were 39 (55.71%). No of anƟbioƟcs per PrescripƟon was
1.97± 1.43. Approximately 40.54%ofmedicaƟonswere pre-
scribed using their generic names. About 79.27% of medica-
Ɵons were prescribed from the NLEM. 62.16% of drugs were
prescribed by injecƟon. systemic hypertension (67.74%)
was observed in the majority of UTI paƟents. Piperacillin
+ Tazobactam were the most prescribed anƟbioƟcs. Dura-
Ɵon of hospital stay was 10.22±6.71 days. Conclusion: By
addressing these findings, we can enhance the pharmaco-
logical management of UTIs in geriatric populaƟons, leading
to improved paƟent outcomes and quality of care.

KEYWORDS:Urinary tract infecƟon, Drug UƟlisaƟon Studies,
Geriatric paƟent, PrescripƟon, AnƟbioƟcs

INTRODUCTION

The World Health OrganizaƟon (WHO) defines drug uƟli-
saƟon research as the study of the markeƟng, distribuƟon,
prescripƟon, and use of drugs in society, with a focus on their
medical, social, and economic consequences. [1] Geriatrics
is a specialized field dedicated to maintaining the health
and quality of life of older adults through comprehensive
assessments and effecƟve therapeuƟc strategies. [2] Among
all age groups, geriatric paƟents—those aged 65 years and
above—are prescribed the most medicaƟons, making them
parƟcularly suscepƟble to adverse drug reacƟons (ADRs) and
polypharmacy. [3, 4]

Due to their weakened immune responses, older adults
are more vulnerable to bacterial and viral infecƟons, includ-
ing urinary tract infecƟons (UTIs), which are the secondmost
common illness in this populaƟon. [5] A UTI is caused by
microbial invasion of the urinary tract, from the renal cortex
to the urethral opening, and is defined by a bacterial count
of≥105 colony-forming units (CFU) per milliliter of urine. [6]

The geriatric populaƟon faces an elevated risk of UTIs
due to factors such as dehydraƟon, cogniƟve impairments,
urinary and fecal inconƟnence, and reduced mobility. [7, 8]

AddiƟonally, condiƟons such as advanced age, diabetes
mellitus, spinal cord injuries, catheterizaƟon, and poor
overall health make diagnosing and treaƟng UTIs in older
adults more complex than in younger populaƟons. [8]

Specific anatomical and physiological changes also con-
tribute to this increased suscepƟbility. In women, pelvic
organ prolapse, vaginal atrophy, and estrogen deficiency
can predispose them to UTIs, while men are at risk due to
prostate-related complicaƟons. Other risk factors include
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poor perineal hygiene, immunosuppression, neurological
illnesses, structural abnormaliƟes, and invasive medical
procedures. [8, 9]

Understanding the unique challenges of managing UTIs
in the elderly is essenƟal to opƟmizing treatment strategies
and improving outcomes for this vulnerable group.

MATERIALS AND METHODS

Study Design: This retrospecƟve study was conducted
at Yenepoya Medical College and Hospital, a terƟary care
center in Mangalore, Karnataka. It aimed to evaluate the
prescribing paƩerns of anƟmicrobial agents used for treaƟng
urinary tract infecƟons (UTIs) in geriatric inpaƟents.

Study Seƫng and PopulaƟon: The study included all
geriatric inpaƟents aged 65 years and above who had a
posiƟve urine culture report and were admiƩed to the
hospital between February 2023 and July 2023. This
complete enumeraƟon study ensured that every eligible
paƟent during the study period was analyzed.

Eligibility Criteria: PaƟents were included if they were
diagnosed with UTIs confirmed by posiƟve urine culture and
had been prescribed at least one anƟmicrobial agent during
hospitalizaƟon. PaƟents receiving anƟmicrobial agents for
co-infecƟons or surgical prophylaxis were excluded from the
study.

Data CollecƟon: Data were extracted retrospecƟvely
from urine culture registers maintained by the Microbiology
Department. The corresponding case sheets were reviewed
in the Medical Records Department to collect detailed infor-
maƟon on demographic characterisƟcs, prescribed anƟmi-
crobial agents, routes of administraƟon, and comorbid con-
diƟons. All procedures were conducted following approval
from the InsƟtuƟonal Ethics CommiƩee.

PrescripƟon Analysis: The prescribing paƩerns were
assessed using the WHO prescribing indicators, which
included the number of anƟmicrobial agents per pre-
scripƟon, the percentage of drugs prescribed by generic
name, adherence to the NaƟonal List of EssenƟal Medicines
(NLEM), and the proporƟon of injectable drugs prescribed.
The following key paƟent details were noted:

• Demographic data.
• Names and classes of prescribed anƟmicrobial agents.
• Route of administraƟon of prescribed medicaƟons.
• Presence of comorbid condiƟons.

Data Analysis: Data were organized in a MicrosoŌ Excel
sheet and analyzed using SPSS version 27. Categorical
variables, such as the percentage of prescripƟons adhering
to NLEM and the proporƟon of injectable drugs, were
presented as percentages. For the number of anƟbioƟcs
per prescripƟon, data were summarized using the median
and interquarƟle range (IQR) to appropriately represent

the discrete distribuƟon. ComorbidiƟes and demographic
characterisƟcs were also analyzed to idenƟfy trends within
the study populaƟon.

RESULTS

A total of 70 geriatric paƟents with posiƟve urine cul-
ture reports were enrolled in the study. Among these, 31
(44.28%) were male, and 39 (55.71%) were female, indicat-
ing a predominance of female paƟents. The highest number
of paƟents was observed in the 65–70 age group, accounƟng
for 26 (37.14%) cases, followed by 22 (31.42%) cases in the
71–75 age group. The detailed distribuƟon of paƟent demo-
graphics is presented inTable 1.

WHO Prescribing Indicators: The study observed key
prescribing indicators among the paƟent populaƟon, as
shown inTable 2. The majority of prescripƟons, accounƟng
for 54.29%, included one anƟbioƟc, followed by 31.43%
of prescripƟons with two anƟbioƟcs. The median number
of anƟbioƟcs per prescripƟon was 2 (IQR: 1–3). Of
the total drugs prescribed, 45 (40.54%) were wriƩen
using generic names, while 88 (79.27%) adhered to the
NaƟonal List of EssenƟal Medicines (NLEM). Injectable drugs
were commonly prescribed, with 69 (62.16%) prescripƟons
including at least one injectable anƟbioƟc.

ComorbidiƟes: The study populaƟon presented with var-
ious comorbidiƟes, which are detailed in Table 3. Systemic
hypertension was the most prevalent comorbidity, observed
in 47 (67.74%) paƟents, followed by type 2 diabetes melli-
tus in 37 (52.85%) paƟents. Acute kidney injury (AKI) was
present in 17 (24.28%) paƟents, while chronic kidney dis-
ease (CKD) and anaemia were recorded in 10 (14.28%) and
13 (18.57%) paƟents, respecƟvely. Other notable condi-
Ɵons included benign prostaƟc hyperplasia in 9 (12.85%)
paƟents and chronic obstrucƟve pulmonary disease in 5
(7.14%) paƟents.

AnƟbioƟc Usage: In terms of anƟbioƟc usage, Piperacillin
+ Tazobactamwas themost frequently prescribed anƟbioƟc,
used in 25 (22.52%) paƟents. This was followed by
Meropenem, which was prescribed in 12 (10.81%) paƟents,
and Doxycycline, used in 9 (8.10%) paƟents. Clindamycin
was prescribed for 6 (5.40%) paƟents, while Vancomycin
and CeŌriaxone were each used in 5 (4.50%) paƟents.
Less commonly prescribed anƟbioƟcs included Cefuroxime,
Cefotaxime, and Nitrofurantoin. A diverse group of other
anƟbioƟcs accounted for 36 (32.43%) of prescripƟons. The
detailed breakdown of anƟbioƟc usage is presented in
Table 4.

DISCUSSION

Drug uƟlisaƟon reviews (DURs) serve as aids in promoƟng
raƟonal drug uƟlisaƟon and enables physicians to improve
the suitability of their prescripƟons. RetrospecƟve studies
offer opportuniƟes to prevent future errors and furnish evi-
dence supporƟng current clinical pracƟces. Both the World
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AgeGroup Females (%) Males (%) Total (%)

65–70 17 (24.2%) 9 (12.8%) 26 (37.14%)

71–75 8 (11.42%) 14 (20%) 22 (31.42%)

76–80 6 (8.57%) 3 (4.28%) 9 (12.85%)

81–85 1 (1.42%) 5 (7.14%) 6 (8.57%)

86–90 - - -

>90 - 2 (2.85%) 2 (2.85%)

Table 1: Demographic CharacterisƟcs of Geriatric PaƟents
with PosiƟve Urine Culture Reports

Indicator Result

No. of anƟbioƟcs per prescripƟon Median: 2
(IQR: 1–3)

Drugs prescribed by generic name 45 (40.54%)

Drugs prescribed from NLEM 88 (79.27%)

Drugs prescribed by injecƟon 69 (62.16%)

Table 2: WHO Prescribing Indicators Observed Among
Geriatric PaƟents Diagnosed with UTIs

Comorbidity No. of Cases (%)

Acute Kidney Injury 17 (24.28%)

Type 2 Diabetes Mellitus 37 (52.85%)

Systemic Hypertension 47 (67.74%)

Chronic Kidney Disease 10 (14.28%)

AKI on CKD 8 (11.42%)

COPD 5 (7.14%)

Chronic Liver Disease 6 (8.57%)

Anaemia 13 (18.57%)

Benign ProstaƟc Hyperplasia 9 (12.85%)

Others 16 (22.85%)

COPD: Chronic ObstrucƟve Pulmonary Disease, AKI on CKD: Acute Kidney
Injury on Chronic Kidney Disease

Table 3: DistribuƟon of ComorbidiƟes in Geriatric PaƟents
Diagnosed with UTIs

AnƟbioƟc No. of PaƟents (%)

Piperacillin + Tazobactam 25 (22.52%)

Meropenem 12 (10.81%)

Doxycycline 9 (8.10%)

Clindamycin 6 (5.40%)

Vancomycin 5 (4.50%)

CeŌriaxone 5 (4.50%)

Cefuroxime 3 (2.70%)

Cefotaxime 3 (2.70%)

Nitrofurantoin 4 (3.60%)

Others 36 (32.43%)

Table 4: AnƟbioƟcs Prescribed for theManagement of UTIs
in Geriatric PaƟents

Health OrganizaƟon (WHO) and India’s NaƟonal Health Pol-
icy advocate for the applicaƟon of essenƟal medicaƟons,
prescribed with generic names, for treaƟng diseases. Exam-
ining prescripƟon paƩerns forms a vital connecƟon among
prudent and raƟonal drug uƟlisaƟon, pharmacovigilance,
evidence-based medicine, and Pharmacoeconomics. [10]

Urinary tract infecƟons (UTIs) are prevalent across all age
groups, parƟcularly among older individuals, aƩributed to
their weakened immune response and sedentary lifestyle.
Women, regardless of age, experience UTIs more frequently
than men, with the incidence rising with age. Every
woman encounters at least one UTI during her reproducƟve
years, with a notable surge of up to 60% post-menopause.
Hormonal shiŌs, urinary tract abnormaliƟes, compromised
immunity, urinary inconƟnence, reduced funcƟonal capac-
ity, nutriƟonal deficiencies, and concurrent disorders are key
risk factors for UTIs in the elderly.

AddiƟonally, oestrogen depleƟon in olderwomendisrupts
vaginal flora, fostering periurethral colonisaƟon due to
reduced lactobacilli levels. Changes such as increased
urine output, decreased bladder capacity, reduced voided
volume, and diminished urinary tract defences contribute to
heightened UTI vulnerability among older women. [11]

The current research indicates a significant disparity in
UTI prevalence betweenwomen (55.71%) andmen (44.28%)
which is similar to study conducted by Chaudhary et al. who
discovered a higher incidence of UTIs in women (62.5%)
compared to men (37.5%). [12] Another study documented
a UTI prevalence of 51.3% in women and 48.6% in men. [13]

Average length of hospital stay was 10.22 ± 6.71 days,
analogous to the findings of Faryabi et al., who reported
an average hospitalisaƟon length of 10.72 ± 5.2 days. [14]

The average quanƟty of anƟbioƟcs prescribed per paƟent
was 1.97 ± 1.43, demonstraƟng a similarity to the research
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conducted by Shareef J et al., where the mean number of
anƟbioƟcs per paƟent was reported as 1.94± 0.94. [15]

Diabetes mellitus (52.85%) and hypertension (67.14%)
emerge as the predominant comorbidiƟes within the study.
In older adults, diabetes mellitus affects the immune system
through autonomic neuropathy, resulƟng in incomplete
bladder emptying and subopƟmal metabolic regulaƟon,
collecƟvely elevaƟng the suscepƟbility toUTIs among elderly
diabeƟc paƟents. [16] Pargavi et al. [17], Yadav et al. [18], and
Sewify et al. [19] found comparable rates of UTIs among
diabeƟc individuals, with prevalence figures of 37%, 38%,
and 35%, respecƟvely.

Research conducted in rural South India demonstrated a
notable prevalence of hypertension among the elderly. [20]

Findings suggest that physicians should closely monitor UTI
paƟents who were at risk of acute kidney injury. [21] Studies
have indicated that benign prostaƟc hyperplasia (BPH) is the
primary cause of lower urinary tract obstrucƟon in male
paƟents, and bladder outlet obstrucƟon resulƟng from BPH
can predispose men to UTIs. [22]

Our research findings indicate that 62.16% of prescribed
medicaƟons are administered via injecƟon, while 36.03%
are taken orally. Studies have emphasised the significance
of ensuring sufficient intravenous (IV) access to administer
life-saving anƟmicrobial drugs to elderly paƟents. Although
oral administraƟon may lead to decreased bioavailability
due to changes in absorpƟon kineƟcs in the elderly, it may
be preferred over IV administraƟon in certain situaƟons.
However, considering the risks of infecƟon and phlebiƟs
associated with IV lines, as well as the higher cost of IV
anƟmicrobial formulaƟons compared to oral ones, transi-
Ɵoning to oral formulaƟons as soon as clinically indicated is
recommended. [23] Our research reveals that 79.27% of pre-
scribed drugs are sourced from the NaƟonal List of EssenƟal
Medicines (NLEM), a figure that closely aligns with the find-
ings of Jyothsna et al., who reported a rate of 73.07%. [24]

The quality of a prescripƟon is conƟngent upon the use of
generic drugs. The WHO advocates for the use of Interna-
Ɵonal Nonproprietary Names (INNs), commonly known as
generic names, to ensure clear idenƟficaƟon and safe pre-
scripƟon of medicines. Similarly, the NMC’s ”Indian Medi-
cal Council (Professional Conduct, EƟqueƩe and Ethics) Reg-
ulaƟons, 2002” advises physicians to prescribe drugs using
generic names to enhance prescripƟon quality and paƟent
safety. [25] Our research indicates that 40.54% of medica-
Ɵons were prescribed using generic names, a proporƟon
that closely resembles the findings of Joshi R et al. [26]

Another study in the United Arab Emirates reported that
all prescribed medicaƟons were idenƟfied by their generic
names. [15]

In our study, the anƟbioƟcsmost frequently prescribed for
urinary tract infecƟon (UTIs) were Piperacillin + Tazobactam
(18.9%), followed by meropenem (5.4%) and vancomycin
(4.5%). Studies suggest that Piperacillin and tazobactam
could serve as a viable alternaƟve to carbapenems in treaƟng

Extended Spectrum Beta Lactamase (ESBL) that produces
pyelonephriƟs. [27]

CONCLUSION

In conclusion, our drug uƟlisaƟon studies in geriatric
paƟents with UTI reveal several key findings. Firstly, there
is a high prevalence of UTIs among the elderly popula-
Ɵon, parƟcularly among women and those with comor-
bidiƟes such as diabetes mellitus and hypertension. Sec-
ondly, anƟbioƟcs are commonly prescribed for UTI manage-
ment, with Piperacillin + Tazobactam emerging as the most
commonly prescribed medicaƟon.AddiƟonally, our research
underscores the importance of ensuring adequate intra-
venous access for administering anƟmicrobial medicaƟons,
while also highlighƟng the potenƟal benefits of prescribing
medicaƟons by their generic names. Efforts to increase the
use of genericmedicaƟons, as recommendedbyWHOguide-
lines, are essenƟal to improve cost-effecƟveness and acces-
sibility. Furthermore, our findings suggest that Piperacillin
and Tazobactam may offer a promising alternaƟve to car-
bapenems in treaƟng UTIs caused by ESBL-producing bac-
teria, potenƟally miƟgaƟng the risk of anƟbioƟc resistance.
Overall, these insights contribute to enhancing the appro-
priateness and effecƟveness of UTI management strategies
in geriatric paƟents, ulƟmately improving paƟent outcomes
and opƟmising healthcare delivery in this vulnerable popu-
laƟon.
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