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OZET

AMAG: idrar yolu enfeksiyonlari yasl eriskinlerde siklikla gériil-
mekte ve dnemli morbidite ve mortalite ile iliskilendirilmekte-
dir. Bu ¢alismanin amaci, idrar yolu enfeksiyonu ile hastaneye
yatirilan yash hastalarin klinik 6zelliklerini, bakteriyel etiyoloji-
lerini, antimikrobiyal diren¢ paternlerini ve mortalite igin risk
faktorlerini karakterize etmektir.

GEREC VE YONTEM: Ocak 2018 ile Aralik 2022 tarihleri arasinda
idrar yolu enfeksiyonu tanisiyla hastaneye yatirilan =65 yas 118
hastanin verileri retrospektif olarak analiz edilmistir. idrar yolu
enfeksiyonlari Hastalik Kontrol ve Korunma Merkezleri (Centers
for Disease Control and Prevention) kriterlerine gore tanimlan-
mistir. idrar kiiltiirlerinde izole edilen mikroorganizmalar ve
antimikrobiyal direng oranlari belirlenmistir. Mortalite ile iliskili
risk faktorleri lojistik regresyon analizi ile degerlendirilmistir.

BULGULAR: Hastalarin %50,8'i kadindi; ortalama yas 72,5+7,0
yildi. En sik gorilen semptomlar diziiri (%65,3), anoreksi (%65,3)
ve yan agrisi (%57,6) idi. En sik izole edilen patojen Escherichia
coli (%29,4) olmustur. Olgularin 49'u (%41,5) nozokomiyal idrar
yolu enfeksiyonu idi. Tum nedenlere bagli hastane ici mortalite
48 hastada (%40,6) gozlenirken, 22 hastada (%18,6) dogrudan
idrar yolu enfeksiyonu ile iligkili hastane ici mortalite gortlmus-
tir. Urosepsis (odds ratio (OR):13.518, %95 Cl: 1.711-106.793,
p=0.014), bobrek tasi (OR:7.529, %95 Cl: 1.596-35.525, p=0.011)
ve ¢ok ilaca direncli organizmalarin neden oldugu idrar yolu en-
feksiyonlari (OR: 18.612, %95 Cl: 1.564-4.283, p<0.001) mortalite
icin bagimsiz risk faktorleri, uygun tedavinin (OR: 0.090, %95
Cl: -3.736--1.085, p<0.001) mortalite icin bagimsiz bir koruyucu
faktor oldugu bulunmustur.

SONUG: Yasl yetiskinlerde idrar yolu enfeksiyonlar ¢ok cesitli
semptomlarla ortaya cikar ve agirlikh olarak ilaca direncli Esc-
herichia coli'den kaynaklanir. Urosepsis ve bébrek taslari mor-
talitenin kritik belirleyicileridir ve hizli ve uygun ydnetim stra-
tejilerine duyulan ihtiyaci vurgular. Yasli yetiskinlerde idrar yolu
enfeksiyonlarinin etiyolojisi, klinik 6zellikleri ve mortalite risk
faktorlerinin bilinmesi, bu hassas popiilasyonda enfeksiyon y6-
netimini optimize etmek icin cok 6nemlidir.

ANAHTAR KELIMELER: idrar yolu enfeksiyonu, Yasl, Etiyoloji,
Direng, Mortalite.
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ABSTRACT

OBJECTIVE: Urinary tract infections are common in older
adults and associated with significant morbidity and mortality.
This study aimed to characterize the clinical features, bacterial
etiologies, antimicrobial resistance patterns, and risk factors for
mortality in elderly patients hospitalized with urinary tract in-
fection.

MATERIAL AND METHODS: Data were retrospectively analy-
zed from 118 patients aged =65 years hospitalized with a diag-
nosis of urinary tract infection between January 2018 and De-
cember 2022. Urinary tract infections were defined according
to Centers for Disease Control and Prevention criteria. Isolated
microorganisms in urine cultures and antimicrobial resistance
rates were determined. Risk factors associated with mortality
were evaluated by logistic regression analysis.

RESULTS: 50.8% of patients were female; the mean age was
72.5+7.0 years. The most common symptoms were dysuria
(65.3%), anorexia (65.3%), and flank pain (57.6%). Forty-nine
patients (41.5%) had nosocomial urinary tract infections. All ca-
use in hospital mortality was observed in 48 patients (40.6%),
and 22 patients (18.6%) had in-hospital mortality directly re-
lated to urinary tract infection. Urosepsis (OR: 13.518, 95%
Cl: 1.711-106.793, p=0.014), kidney stones (OR: 7.529, 95% Cl:
1.596-35.525, p=0.011) and urinary tract infections caused by
multidrug-resistant organisms (OR: 18.612,95% Cl: 1.564-4.283,
p<0.001) were independent risk factors for mortality, and ap-
propriate treatment (OR: 0.090, 95% Cl: -3.736--1.085, p<0.001)
was an independent protective factor for mortality.

CONCLUSIONS: Urinary tract infections in elderly adults pre-
sent with a wide range of symptoms and are predominantly
caused by drug-resistant Escherichia coli. Urosepsis and kidney
stones are critical determinants of mortality, emphasizing the
need for rapid and appropriate management strategies. Un-
derstanding the etiology, clinical features, and mortality risk fa-
ctors of urinary tract infections in elderly adults is crucial for op-
timizing infection management in this vulnerable population.

KEYWORDS: Urinary tract infection, Elderly, Etiology, Resistan-
ce, Mortality.
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INTRODUCTION

The older adult population is experiencing
unprecedented growth in nearly every nation,
with this upward trend expected to persist in
the coming years (1). Among the various healt-
hcare challenges older adults face, urinary tract
infections (UTls) are the most prevalent hospi-
tal-acquired infections within geriatric care fa-
cilities (2). Older patients are at higher risk for
UTls due to limited daily physical movement,
bladder dysfunctions due to aging, frequent
use of urinary catheters and antimicrobials for
various reasons, and frequent hospitalizations.
The severity of the illness ranges from pyelo-
nephritis, which may be fatal, to relatively be-
nign cystitis. The etiological profile of UTls in
older adults is dominated by Escherichia coli (E.
coli), followed by other gram-negative bacteria,
such as Klebsiella, Proteus, and Pseudomonas
species, and gram-positive bacteria, such as En-
terococcus and Staphylococcus species (3). Ra-
pid initiation of empirical antimicrobial therapy
in UTls occurring in older adults may improve
clinical outcomes (4). The fact that the known
classical symptoms of UTIs in older adults are
more subtle causes delays in diagnosis. De-
lays in diagnosis cause various complications
and lead to difficulties in disease management
(5). To prevent these and improve health care,
clinicians must be more sensitive to diagno-
sing UTls in older adults. This article aims to
comprehensively understand the etiological
profiles and prognosis of UTls in older adults.

MATERIALS AND METHODS

This is a single-center retrospective cohort
study to evaluate the etiological profile and
prognosis of UTI in elderly patients. Patients
aged 65 years and older who were hospitali-
zed with a diagnosis of UTl in a secondary care
public hospital between January 1, 2018 and
December 31, 2022 were included in the study.

Demographic information, clinical symp-
toms, comorbidities, laboratory parameters
including serum leukocytes, erythrocyte se-
dimentation rate (ESR) and C-reactive prote-
in (CRP) at the time of diagnosis were obtai-
ned from the electronic file recording system.
UTI definitions were made based on the surve-

illance criteria determined by Centers for Disea-
ses Control and Prevention/National Healthcare
Safety Network (CDC/NHSN) (6). The uncompli-
cated and complicated UTI categories are defi-
ned according to the European Association of
Urology guidelines. The uncomplicated group
includes non-pregnant women without appa-
rent anatomical or functional abnormalities of
the urinary tract. The complicated group com-
prises individuals with risk factors such as tho-
se with anatomic or functional abnormalities,
urinary catheter users, renal disease, pregnant
women, men, and immunodeficiency diseases
(7). CDC standard definitions for nosocomial
UTIs were used (8). Past UTI history is defined as
the previous 12 months before admission, and
past antibiotic use and hospitalization are defi-
ned as the last three months before admission.
Urine samples obtained from patients for diag-
nostic purposes were evaluated biochemically
and sterile midstream urine samples were eva-
luated microbiologically. For microbiological
examination, midstream urine samples were
collected and inoculated with 5% sheep blo-
od agar and eosin methylene blue agar. These
samples were then incubated at 37°C for 24-
48 hours. Growth of 100,000 CFU/mL bacteria
was considered significant. Detection of more
than one organism in a single urine sample
was interpreted as contamination. Microor-
ganisms were considered multidrug-resis-
tant organisms (MDRO) in case of expressing
an acquired resistance to at least one agent
in three or more antimicrobial categories (9).

The diagnosis of sepsis is based on the criteria
for systemic inflammatory response syndro-
me in the presence of infection. The diagnosis
is made when two or more of the following
conditions are present: Heart rate in excess of
90 bpm; respiratory frequency in excess of 20
breaths per minute or pCO: less than 32 mmHg;
white blood cell count in excess of 12,000/uL,
less than 4,000/uL or within the normal ran-
ge but with more than 10% band forms; body
temperature above 38°C or below 36°C (10).

Appropriatetreatmentwasdefined astreatment
thatmatchestheinvitrosusceptibility of the pat-
hogen (11). The timing of appropriate antibiotic
therapy is determined from the time of urine cul-
ture collection to the administration of the first



dose of antibiotic therapy with documented
in vitro sensitivity to the identified pathogen.

Ethical Committee

The study was approved by University of Health
Sciences Bursa Yuksek ihtisas Training and Rese-
arch Hospital Ethics Committee (Approval No.
2011- KAEK-25, Dated: 2023/05-01). The study
was carried out according to the Declaration of
Helsinki.

Statistical Analysis

The study's participants' demographic and clini-
cal details were delineated through descriptive
analysis. We verified the normality of the vari-
ables with the Shapiro-Wilk assessments. Conti-
nuous data were presented either as average +
standard variation or as a range from minimum
to maximum values.To contrast continuous data
across groups, we employed either Mann-Whit-
ney U evaluations or t-examinations. Categori-
cal data were detailed in terms of counts and
proportions; group comparisons were made
using either Pearson's chi-square or Fisher's pre-
cise chi-square assessments. To determine po-
tential mortality risk factors, we implemented
univariate logistic regression methods. Variab-
les with a p-value of less than 0.10 in the univa-
riate study were subsequently evaluated with a
multivariate logistic regression to pinpoint key
mortality-associated risks. The SPSS software
version 28.0 facilitated all statistical investiga-
tions, setting the significance bar at p<0.05.

RESULTS

Inourstudyofolderadultswith urinarytractinfe-
ctions (UTI), the 118 participants had an average
age of 72.5 + 7.0 years, with 50.8% being female.
The patients frequently had concurrent chronic
diseasesincluding diabetes mellitus (45.8%), ce-
rebrovascular disease (36.4%), and malignancy
(31.4%). Additionally, approximately half of the
patients had a history of urinary incontinence,
antimicrobial use within the past 3 months, and
UTI within the previous 12 months. The most
common symptoms were pain during urinati-
on (65.3%), loss of appetite (65.3%), and flank
pain/renal angle tenderness (57.6%) (Table 1).
In our study, a significant proportion of UTIs
were complicated, with 77 cases (65.2%) clas-
sified as such, and additionally, 49 patients
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(41.5%) had nosocomial UTls acquired in the
hospital setting. Secondary bacteremia, in whi-
ch bacteria entered the bloodstream, was pre-
sent in 23 patients (19.4%), and UTls caused by
MDRO were found in 37 cases (31.4%). Eight-
y-four patients (71.2%) received appropriate
treatment for their condition. The mean time
to initiation of appropriate antibiotic treatment
was 3.53 days. All-cause in-hospital mortality
was observed in 48 patients (40.6%), and 22
patients (18.6%) had in-hospital mortality di-
rectly related to UTI. The mean time from UTI
diagnosis to death was 15.60 days (Table 1).

Table 1: Basic charecteristics of the study population

Variables UTI (n=118)

Age, years, mean + SD 725+7.0

Gender, female, no. (%) 60 (50.8)

Body Mass Index, (kg/m2), mean + SD 275+2.7

Complicated UTIs, no. (%) 77 (65.2)

Nosocomial UTIs, no. (%) 49 (415)

Peripheral artery disease, no. (%) 30 (25.4)

Coronary artery disease, no. (%) 53 (44.9)

Chronic obstructive lung diseases, no. (%) 29 (24.6)

Cerebrovascular disease, no. (%) 43 (36.4)

Diabetes mellitus, no. (%) 54 (45.8)

Chronic kidney disease, no. (%) 22 (186)

Malignancy, no. (%) 37 (31.4)

Hypotroidi or Hypertroidi, no. (%) 27 (22.9)

Dementia, no. (%) 33(28.0)

Rheumatoid arthritis, no. (%) 12 (10.2)

Bedsore, no. (%) 37 (314)

Kidney stones, no. (%) 55 (46.6)

Prostate hypertrophy, no. (%) 30 (25.4)

Urinary incontinence, no. (%) 56 (47.5)

Fecal incontinence, no. (%) 27 (22.9)

Chronic steroid or immunosuppression therapy, no. (%) 23(19.5)

Urinary catheter, no. (%) 74 (62.7)

Albumin,( g/L), mean + SD 38+538

Antimicrobial use within 3 months, no. (%) 55 (46.6)

Previous hospitalization within 3 months, no. (%) 51 (43.2)

Previous UTI within 12 months, no. (%) 59 (50.0)

Abdominal pain, no. (%) 58 (49.2)

Flank pain/renal angle tenderness, no. (%) 68 (57.6)

Pain when urinating, no. (%) 77 (65.3)

Loss of appetite, no. (%) 77 (65.3)

Secondary bacteremia, no. (%) 23 (19.4)

Multidrug-resistant organisms infection, no. (%) 37 (31.4)

Appropriate treatment, no. (%) 84 (71.2)

Time to appropriate antibiotic therapy (days), mean * SD 3.5352.02

Time from diagnosis to death (days), mean * SD 15.60+5.28

48 (40.6)

All-cause in-hospital mortality, no. (%)

Attributable in-hospital mortality, no. (%) 22(18.6)

In our study, the most commonly isolated uro-
pathogen was E. coli, which accounted for 29.4%
of allisolates (Table 2). E. coli showed high rates
of resistance to amikacin (22.9%), ciprofloxacin
(28.5%), and ampicillin/sulbactam (40.0%). Kleb-
siella spp. accounted for 16.8% of all isolates,
and the table 2 shows that this uropathogen
had high resistance rates to piperacillin/tazoba-



373

ctam (60.0%) and ceftriaxone (65.0%). Enteroba-
cter spp. accounted for 7.0% of all isolates, and
the table 2 shows that this uropathogen had
high rates of resistance to meropenem (88.8%),
amikacin (44.4%), and ciprofloxacin (66.6%).
Acinetobacter baumannii, which accounted
for 4.7% of all isolates, had high resistance ra-
tes to all antimicrobial agents tested except
for trimethoprim/sulfamethoxazole. It's worth
noting that the study found high rates of anti-
microbial resistance among all uropathogens
tested. For example, over 30% of isolates were
resistant to meropenem, amikacin, and ampi-
cillin/sulbactam, while over 40% were resistant
to ciprofloxacin and ampicillin/sulbactam. This
underscores the importance of appropriate
antimicrobial use and stewardship programs
to prevent the spread of resistant infections.

Table 2: Isolated uropathogens and antimicrobial resistance
profiles

Uropathogens MEM R,(ETP R, n|AMKR, [CIPR, [SAMR, (CROR, |TZPR, (SXTR, |[VANR,

n(%) |((%) n(%) [n(%) [n(%) ([n(%) n(%) [n(%) [n(%)

ment, significantly reducing survival likelihood
(OR 0.090; p<0.001). Other clinical and labora-
tory parameters did not demonstrate statis-
tically significant associations with mortality.

Table 3: Risk factors for all-cause in-hospital mortality in older
adults with urinary tract infection

Univariate analysis Multivariate analysis
Survival

Variables (n=70) Death (n=48) |Pvalue  [OR (95% C); Pvalue

Age>75 years,no. (%) 32(457) 20(41.7) 0.664

Gender, female, no. (%) 38(543) 22(458) 0367

Body Mass Index, kg/m2 mean > 30, no. (%) 13(186) 6(125) 0378

Urosepsis, no. (%) 15 (21.4) 20 (41.7) 0.018 13518 [1711-106.793 0.014
21(30.0) 34(708) <0001  [7529  [1596-35525 0011
22(314) 21(438) 0.172
23(329) 10(208) 0.153

Diabetes mellitus, no. (%) 33(47.1) 21(438) 0716

Malignancy, no. (%) 18(25.7) 19(39.6) 0111

Hypotroidi or Hypertroidi, no. (%) 17(243) 10(208) 0661

Rheumatoid arthritis, no. (%) 3(43) 9(188) 0.011 6713 |0515-87.540 0.146

Bedsor 23(329) 14(292) 0671

Chror sease, no. (%) 15 (21.4) 7(14.6) 0348

Prostate hypertrophy, no. (%) 18(25.7) 12(25.0) 0930

Peripheral artery disease, no. (%) 21(30.0) 9(188) 0.168

Coronary artery disease, no. (%) 31(443) 22 (45.8) 0.868

Chronic obstructive lu 5,n0. (%) 17(243) 12(250) 0929

Chronic steroid or immunosuppression therapy, no. (%) |13 (18.6) 10(208) 0761

Secondary bacteremia, no. (%) 14(20.0) 9(188) 0.866

Urinary catheter, no. (%) 45(643) 29 (604) 0669

Escherichia coli, (n=35) |7 (20.0) |7 (20.0) |8(22.9) (10 14 14 (40.0) (10 10(28.5) |- White blood cells (/mm?), mean £ SD 1371947050 (144717095 (0571
(28.5)  [(40.0) (285) Lymphocytes (/mm), 21172476 21952439 0366
Klebsiella spp., (n=20) 5(25.0) |5(25.0) |9 (45.0) [8(40.0) (8 (40.0) (13 (65.0) (12 8(40.0) |- Neutrophils (/mm?), mean  SD 60442794 170783391 0073

Abbreviation: R: resistant, MEM: meropenem, ETP: ertapenem, AMK: amikacin, CIP: ciprofloxacin, SAM:
ampicilin/sulbaktam, CRO: ceftriaxone, TZP: piperacilin/tazobactam, SXT: trimethoprim/sulfamethoxazole, VAN:

vancomycin

We identified several important mortality risk
factors in our study of 118 older adults with UTI
(Table 3). Urosepsis and kidney stones were
important predictors, with urosepsis occurring
in 21.4% of survivors versus 41.7% of non-sur-
vivors (OR 13.518; p=0.014) and kidney stones
occurring in 30.0% of survivors versus 70.8% of
non-survivors (OR 7.529; p=0.011). Furthermo-
re, infection with MDRO emerged as a critical
risk factor, occurring in 14.2% of survivors ver-
sus 56.2% of non-survivors, with an odds ra-
tio (OR) as high as 18.612 (p<0.001). The study
also emphasized the importance of timely and
appropriate antibiotic treatment; only 45.8%
of non-survivors received appropriate treat-

(60.0) Neutrophil-to-lymphocyte ratio, mean  SD 2932139 3315163 0190

Enterobacter spp, (n=9) |8 (88.8) |7 (77.7) |4 (44.4) |6 (66.6) [9(100) |6 (66.6) |6 (66.6) |4 (44.4) |- Hemoglobin (g/dL), mean S 13316 128617 0117

Platelets (/mm®), mean £ SD 26717314521
Acinetobactar  baumannii, |5 (83.3) |- 4(66.6) |5(83.3) |- 5(83.3) |5(83.3) |- 0 222428489691 | 0.060
(n=6) Erythrocyte sedimentation rate (mm/h), mean  SD 39421 42417 0400
Proteus mirabilis, (n=7)  [0(0) [0(0) [0(0) [5(71.4) [6(85.7) [6(85.7) [3(40.0) [2(28.5) |- n (mg/L), mean £ SD 102475 102265 0961

-ation rate calculated (mL/min/1.73 m? ),

Pseudomonas aeruginosa, |6 (60.0) - 5(50.0) |4 (40.0) |- 4(40.0) |- 83425 91220 0078
(n=10) Fever>38°C, no. (%) 37 (52.9) 24(50.0) 0.760
Enterococcus spp., (n=11) |- 11(100) |5 (45.4) |- - - 0(0) Tachycardia, no. (%) 37(529) 22(458) 0453

Complicated UTIs, no. (%) 47(67.1) 30 (62.5) 0746
Staphylococcus spp. (n=9) |- 7077 |- B 00 00 Nosocomial UTIs, no. (%) 26(37.1) 23 (47.9) 0329

Multidrug-resist ‘ganisms infection, no. (%) 10(14.2) 27(56.2) <0.001 18612 |1.564-4.283 <0.001
Candida spp, (n=11)

, no. (%) 61(87.1) 22(45.8) <0.001 0.090 -3.736-1.085 <0.001

Total (n=118) 31 19 30 (25.4)[56 42 39(33.1) [40 29 (24.6) [0 (0)

Time to appropriate antibiotic therapy (days), mean £SD |3.262 2.04 427£183 0.030

263) |(161) (475) |(35.6) (33.9)

OR: odds ratio

DISCUSSION

Although UTls are the most common bacte-
rial infectious diseases regardless of age, the
likelihood of the disease increases with ad-
vancing age. Urinary tract pathologies, hor-
monal irregularities, urinary incontinence,
impaired immune system, inappropriate nut-
rition, functional inadequacy and comorbidi-
ties are among the parameters that increase
the frequency of UTls with advancing age (13).
In our study, the number of males and females
with UTls was similar (50.8 versus 49.2), and 52
(44.1%) patients were older than 75 years. Our
results are consistent with previous studies hi-
ghlighting age's role as a risk factor for UTls in
older adults (14, 15). Many UTls in this populati-



on are classified as complicated, with many be-
ing nosocomial, acquired in the hospital setting
(16). Nosocomial UTls are particularly prevalent
among older adults and are associated with inc-
reased risks of hospital readmission and perio-
perative mortality (17).In our study, the majority
of patients had complicated UTls, and approxi-
mately 41% had a diagnosis of nosocomial UTlIs.
The presence of of diabetes Mellitus (DM), in
particular, has been highlighted as a significant
comorbidity among older adults with UTls (18).
In addition, kidney stones are a notable finding
among older adults with UTIs (19). In our study,
DM, coronary heart disease and cerebrovascu-
lar disease were the top three comorbidities,
while a significant proportion of patients had
kidney stones. DM is associated with an incre-
ased risk of developing UTIs and can exacer-
bate complications such as urinary frequency
symptoms (18). The coexistence of kidney sto-
nes and UTIs can lead to more severe and re-
current infections, posing challenges in mana-
ging and treating UTls in this population (20).

UTls frequently occur in hospitalized elderly pa-
tients, and the likelihood of infection is increa-
sed in those with limited mobility. Although it
is known that treatment is not required in asy-
mptomatic bacteriuria with certain exceptions,
the diagnosis of UTI in the elderly is often a di-
lemma due to the subtle clinical findings. Since
UTls in the elderly do not always present with
typical symptoms, urine culture is more helpful
in excluding UTls than diagnosing symptoma-
ticinfections (21). In our study at the time of di-
agnosis, dysuria was the most common symp-
tom among the classic symptoms and signs of
UTI. Approximately half of the patients had no
fever, while loss of appetite was seen in 65.3%
of the patients. Our findings suggest that fever
is not always present in UTls in the elderly po-
pulation, and UTls should be investigated in el-
derly patients presenting with loss of appetite.

Our study results are consistent with previ-
ous research showing high levels of WBCs,
lymphocytes, and CRP in patients with UTlIs.
These elevated levels of markers can be attri-
buted to the body's immune response to the
infection. High levels of WBCs and lympho-
cytes are common in people with UTls. These
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cells play an essential role in fighting bacteri-
al infections (22). Increased levels of CRP have
also been reported in patients with UTls (23).
The high WBC, lymphocyte, and CRP levels in
our stuy's UTIs group are consistent with the
known immune response to UTls. These labo-
ratory findings may be helpful in the diagnosis
and monitoring of UTIs and may provide infor-
mation for appropriate clinical management.

E. coli was the most frequently isolated pat-
hogen in UTI patients of all ages, followed by
Klebsiella pneumonia and Pseudomonas ae-
ruginosa. In UTls in elderly men, E. coli was
isolated less regularly, but it was still the most
frequently identified uropathogen. Resistance
to cefuroxime, gentamicin, and fluoroquino-
lone is higher in E. coli strains isolated from el-
derly patients. In addition, extended-spectrum
beta-lactamase (ESBL) positive and AmpC-pro-
ducing E. coliand Klebsiella spp. are more frequ-
ently isolated from UTls in elderly patients (24).
In our study, the most frequently isolated micro-
organisms in urine cultures of patients with UTI
were E. coli, Klebsiella pneumoniae and Pseudo-
monas aeruginosa, respectively, in accordance
with the literature. In E. coli, the most frequently
isolated pathogen, carbapenem resistance was
20%, ceftriaxone resistance was 40%, and fluo-
roquinolone resistance was 28.5%. UTls caused
by MDRO have been identified in approximately
one-third of cases, and healthcare professionals
should be aware of local resistance rates in or-
der to decide on empirical treatment choices.

All-cause in-hospital mortality of UTIs is a critical
concern, particularly in vulnerable populations
such as elderly patients and those with compli-
cated UTls. The mortality rates associated with
UTls vary widely, ranging from 2% to 33% in
complicated UTlIs (25). The reason for the higher
mortality rate in our study compared to the lite-
rature may be related to the high comorbidities
of our patients and inadequate rates of recei-
ving early and appropriate treatment. The prog-
nosis of UTIs in the older adults population was
found to be largely dependent on the presence
of underlying comorbidities and the prompt
initiation of appropriate antibiotic therapy (26).
Patients with multiple comorbidities and those
who experienced delays in receiving targeted
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treatment were more likely to have poor outco-
mes, including complications such as urosepsis,
acutekidneyinjury,andincreased mortality (27).

In our study, urosepsis, kidney stones and infec-
tion with MDRO were found to be independent
predictors of mortality in patients with UTI,
while appropriate treatment was found to be
an independent protective factor for mortality.
Urosepsis, a severe systemic infection origina-
ting from the urinary tract, has been widely re-
ported to be associated with increased morta-
lity in UTI patients (27,28). Early recognition and
appropriate treatment of urosepsis are crucial
to improve patient outcomes. In the literature,
kidney stones have been identified as indepen-
dent predictors of mortality in patients with UTI
(29, 30). The association between kidney stones
and increased mortality in UTI patients obser-
ved in our study underscores the importance
of adequately managing urinary tract obstru-
ction to reduce the risk of severe complicati-
ons and poor outcomes. As found in our study,
MDRO is an independent predictor of mortality
in UTI patients in a study conducted in the li-
terature (31). Early and appropriate treatment
is critical in managing UTI (32). In our study,
the literature supports the fact that appropri-
ate treatment was initiated earlier in survivors
and that appropriate treatment was found to
be a protective factor in terms of mortality.

Our study has some limitations. First, the study
design was retrospective, which may have
introduced selection bias and limited our abi-
lity to establish causality. Prospective, longi-
tudinal studies are needed to elucidate furt-
her the complex relationships between risk
factors, etiological profiles, and prognosis in
older adults UTls. Additionally, our study po-
pulation was drawn from a single center, whi-
ch may limit the generalizability of our findin-
gs to other settings and geographic regions.
In conclusion, our study highlights the impor-
tance of defining the etiological profiles, and
prognosis of UTls in the older adult population
to guide clinical decision-making and impro-
ve patient outcomes. Early recognition of UTIs,
prompt initiation of appropriate antibiotic the-
rapy, and vigilant monitoring of patients with
significant risk factors and comorbidities are

essential to minimize complications and opti-
mize prognosis in this vulnerable population.
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