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Abstract

Urinary tract infection (UTI) is the second most popular infection in the geriatric community, and the
first popular is urine and fecal incontinence. Because of the effects of immunological aging, elderly are
more susceptible to bacterial microorganisms and viral infections. The disease ranges from relatively
harmless cystitis to potentially fatal pyelonephritis. This article aims to discuss the epidemiology,
diagnosis, risk factors, progress of the disease, causative microorganisms, and guidelines for drug
management of UTIs in geriatric patients. This study was performed following the PRISMA checklist.
PubMed (2016-2022), Biological Sciences (ProQuest) (2012-2022), and ScienceDirect were used to
locate English-language literature (2018-2022). We extracted data to assess the epidemiology, diagnosis,
risk factors, causative microorganisms, and treatment management of UTIs in geriatric patients. This
systematic review encompassed 11 observational studies including a total of 945,908 elderly patients and
were published between 2012 and 2022. The prevalence varies across the studies. Urinary catheterization,
gender, polypharmacy, comorbidities especially diabetes mellites older age, dementia, older age,
vaginitis, previous history of UTI, bedridden state, and antimicrobial use were the independent risk
factors. E. coli was the most found causative agent. Antibiotics were given specifically for UTIs. Despite
the high rate of risk factors and prevalence of UTIs in the geriatric, treatment options are minimal. There
is no evidence to support the use of antibiotics for long-term UTI prevention. However, alternative
prophylaxis methods for patients with recurring infections must be developed. Although further studies
are required to properly understand the clinical features and treatment modalities in elderly patients
within the community or under institutional care.
Keywords: Elderly Patients, Urinary Tract Infection, Geriatric, Systematic Review, Prophylaxis
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Introduction
Urinary tract infections are highly prevalent, affecting
nearly 150 million people worldwide annually.
However, urinary tract infections are commonly present
and the second most popular infection in the geriatric
population, due mainly to their greater susceptibility to
microbial infections and viral infections (1). They are
also more susceptible to infections due to dehydration,
incontinence, limited activity, and impaired cognitive
function (2). Bacterial growth in urine without signs of
the urinary tract is the most frequent form of the
symbiotic colony (asymptomatic bacteriuria). In healthy
women before menopause, 1-5% of asymptomatic
bacteriuria is present, in 4-19 % of healthy elderly
women, and in men about 15-50 % of hospitalized
elderly (3).
Diagnosis and treatment of UTIs in older patients is more
difficult than in younger patients associated with major
variables such as age, metabolic disorders, diabetes
Mellitus (DM), nerve damage, the catheter of the urethra,
and general health. Unusual symptoms can also
contribute to a late diagnosis. Rectocele, cystocele, and
pelvic prolapse are all possible complications (4).
Urinary tract infections are caused by ureteral reflux,
bladder diverticulum, poor perineal hygiene,
incontinence, vaginal atrophy, estrogen deficiency in
women, and prostate diseases in men. Changes in mental
status,
diabetes,
immunosuppression,
invasive
procedures, neurological diseases, strictures, and
anatomical changes are all major risk factors in the
elderly (5, 6).
Urinary tract infections, dysuria, pollakiuria, and
urgency are all common in geriatrics. However, nausea,
incontinence, pain in the abdomen, vomiting, distress in
the respiratory system, and changes in consciousness
may lead to a missed diagnosis (1). The typical
symptoms of UTI, as well as the difficulty in treating
infections once diagnosed, can lead to increased
hospitalization and mortality in the elderly. As a result,
in the diagnosis of UTI in the elderly, physician
suspicion is important (7). As a result, geriatric patients
are subjected to a pre-treatment urine culture and a urinal
dipstick test when clinical suspicion exists. Both the use
of a urinal dipstick test to determine predictive values
and empirical antibiotic treatment have been shown to
reduce morbidity and mortality (8).
This systematic research investigates the science-based
clinical evidence, diagnostic strategies, complicating
factors, progression, and pathogenic microorganisms.
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The goal was to highlight a few main points about
urinary infections in the geriatric and have a discussion
about their suitable management.

Methodology
Definition of outcome and inclusion criteria
The clinical evidence, diagnostic approaches,
complicating factors, pathogenic microorganisms, and
therapeutic options for UTIs in geriatric patients were the
focus of our investigation. We included observational
studies either cohort or cross-sectional designs; assessing
the prevalence, diagnostic strategies of symptoms and /or
signs in predicting UTI; providing a reference standard
for confirming the diagnosis of infection; causative
agent, and treatment management in patients over 65
years. Also, we included investigations in which a small
proportion of participants were aged under 65 (>60)
years. We excluded studies in which not published in
English; with non-human subjects; case reports and case
series
Search strategy
Based on our determined outcomes, we retrieved the
relevant keywords from a brief manual screening within
the potentially included studies to design the most
suitable search term. We used keywords such as urinary
tract infections, acute uncomplicated cystitis,
asymptomatic bacteriuria, catheter-associated urinary
tract infections, acute uncomplicated pyelonephritis,
antibiotic resistance, and recurrent urinary tract
infections in the elderly. We performed searches in
PubMed (2016-2022), Biological Sciences (ProQuest)
(2012-2022), and ScienceDirect (2018-2022). No
restrictions were applied for country, ethnicity, or sex.
Language restrictions were applied. Our search method
was restricted to the search results' titles and abstracts to
only use pertinent studies. To find all duplicates across
the various searched databases, all these results were
exported to an Endnote library. The ensuing articles'
citations led to the discovery of other publications. This
systematic review was carried out in accordance with the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) protocol at all stages. (9).
Screening and extraction
We performed a double screening strategy—one for
screening titles and abstracts and the other for screening
full texts to maintain high quality in this important
process. After ensuring that all relevant articles were
included, an extraction sheet was constructed in an
organized way relevant to our aimed outcomes. The
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sheet was composed of the baseline characteristics and
the sought variables.
Quality assessment
Other information that was extracted from the included
studies also included data about the potential risk of bias
in these studies. We used the modified NewcastleOttawa scale (NOS) for observational studies (10),
which primarily consist of following parts, including the
quality of methods, assessment, compatibility, and
reporting of the results. Studies were rated as
outstanding, good, satisfactory, or not satisfactory on a
scale of 0 to 10, depending on how biased they were.

quality and a low risk of bias, while the remaining ones
had good quality. The included studies showed neither
excellent nor unsatisfactory results. The detailed results
of the quality assessment according to the adjusted NOS
tool are shown in Table 1.

Results
Search results
We were able to uncover a total of 1236 citations using
the aforementioned search techniques, which were
subsequently reduced to 812 after duplicates were
eliminated. Only 226 citations remained after the title
and abstract screening that qualified for the following
stages. Only 11 articles met our inclusion and exclusion
criteria after the full-text screening. The comprehensive
search plan and screening are displayed in Figure 1.
Results of quality assessment
According to our assessment of bias for the included
investigations, the majority of them had satisfactory

Figure 1: PRISMA Flow chart

Table 1: Summary of the results of bias assessment of the included studies using the modified NewcastleOttawa scale (NOS) for observational studies.
No

Author

Selection of the
study group

1

Gajdács et al

***

2

Aktar et al

***

3

Kbirou et al

***

4

Manseck et al

***

5

Ioannou et al

***

6

Petty et al

***

7

Bagaria et al

***

8

Swami et al

***

9

Ahmed et al

***

10

Alpay et al

11

Marquez et al
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Ascertainment of the
exposure and outcome

Total
Score

Study
Quality

**

5

fair

**

6

good

**

5

fair

*

**

6

good

*

**

6

good

**

5

fair

**

6

good

**

5

fair

**

6

good

***

**

5

fair

***

**

5

fair

Comparability

*

*
*
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Characteristics of the included studies
We included 11 trials that recruited 945908 patients and
were published between 2012 and 2022. All the studies
that were considered were observational, and 81% of
them were retrospective. The United Kingdom,

Germany, Morocco, Turkey, Malaysia, the United
States, Hungary, Brazil, and Greece were all represented
in each study, whereas India was the country for two of
the included studies. Table 2 displays all of these studies’
baseline characteristics.

Table 2: Baseline characteristics of the included studies in this review.
No

Author

Year

Country

Study Design

Study Type

Sample
size

Age

Gender
(Male/Female)

1

Gajdács et al

2021

Hungary

Observational

Retrospective

9166

>65

NR

2

Aktar et al

2021

Malaysia

Observational

Retrospective

460

>65

39.35%/60.65%

3

Kbirou et al

2021

Morocco

Observational

Retrospective

321

Average: 61

NR

4

Manseck et al

2020

Germany

Observational

Retrospective

126

>75

NR

5

Ioannou et al

2020

Greece

Observational

Retrospective

204

Average:83.3

38.73%/61.27%

6

Petty et al

2019

United
States

Observational

Retrospective

2733

Median: 77

78.2%/21.8%

7

Bagaria et al

2019

India

Observational

Prospective

95

>60

55.78%/44.22%

8

Swami et al

2018

India

Observational

Retrospective

120

>60

58.2%/41.8%

9

Ahmed et al

2018

United
Kingdom

Observational

Retrospective

931945

>65

44.77%/55.23%

10

Alpay et al

2018

Turkey

Observational

Retrospective

140

>65

46.4%/53.6%

11

Marquez et al

2012

Brazil

Observational

Prospective

598

Average:71.93

all female

NR: Not reported
The prevalence varied across the studies. One study
evaluated person-year risk and incidence trends over the
years. The commonly observed causative agents were
gram-negative organisms, especially E. coli. Older age,
catheterization, comorbidities, dementia, acutely altered
mental status, leukocytosis, and the presence of
leukocyte esterase were the associated risk factors.
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Polypharmacy and the presence of comorbidities were
identified as potential risk factors for UTI treatment
outcomes. Gender, bedridden status, dementia
complicated UTI, diabetes, and previous hospitalization
were found to be independent predictors of mortality in
elderly UTI patients. The details of the causative agents
and the treatment management are displayed in Table 3.
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Table 3: Summary of the outcomes of the included studies in this review.
Author

Gajdács et al

Clinical
Features/Etiology

Incidence/
prevalence

NR

NR

Aktar et al

NR

cystitis (37.6%)
ASB (31.9%),
pyelonephritis
(13.9%), urosepsis
(10.2%), and
prostatitis (6.4%)

Kbirou et al

Bladder tumour
(37%), Adenoma of
the prostate (32%),
Prostate tumour
(19%), Stenosis of
the urethra (8%),
Neurological
bladder (4%)

Manseck et al

Ioannou et al
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NR

NR

66%

Risk factors

Causative agent

Management

NR

Outpatient: Enterococcus
spp. (20.15%), E. coli
(48.14%), Klebsiella spp.
(16.28%), ProteusProvidencia-Morganella
group (4.56%),
Pseudomonas spp. (4.40%);
Inpatient: Enterococcus spp.
(21.52%), E. coli (25.65%),
Klebsiella spp. (16.26%),
Proteus-ProvidenciaMorganella group
(10.96%), Pseudomonas
spp. (13.36%)

higher resistance rates were
observed in inpatient isolates
for many Access and Watch
antibiotics compared to isolates
of outpatient origin

Gender
(female),
polypharmacy,
comorbidities

NR

Ampicillin and Sulbactam
(57.1%),
Trimethoprim/sulfamethoxazole
(31%), Ciprofloxacin (5.4%),
Levofloxacin (3.7%),
Cloxacillin (2.6%), Hytrin
(Terazosin) (84.8%)

urinary
catheterization
(67%)

E. coli (54%), K.
pneumoniae (17%),
Pseudomonas aeruginosa
(9%), Proteus mirabilis
(6%), Enterobacter cloacae
(3%), Enterococcus faecalis
(5%), staph aureus (4%),
Enterococcus faecium (2%)

low sensitivity to Ampicillin
(23%), Amoxicillin +
Clavulanic acid (31%), a
moderate sensitivity to
Quinolones (68%), Nitrofurans
(62%), and Trimethoprim
(61%), and high sensitivity to
aminosides (78%) (amikacin
and gentamicin), imipenem
(96%), and Colistine (98%)

14%

NR

NR

antimicrobial
use,
hospitalization,
dementia,
bedridden state,
and sex

E. coli (49.7%), Klebsiella
spp. (10.3%), Proteus spp.
(9%), Pseudomonas
aeruginosa (7.6%),
Staphylococcus spp.
(6.2%), Enterobacter spp.
(4.1%), Citrobacter spp.
(2.8%).
E. Coli (40.5%), Klebsiella
pneumoniae (13.7%),
Proteus mirabilis (11.7%),
Enterococcus faecalis
(10.7%), Pseudomonas
aeruginosa (5.4%),
Enterococcus faecium
(2.4%), Candida albicans
(2.4%), Acinetobacter
baumannii (1.5%),
Morganella morgannii
(1.5%)

Ciprofloxacin (34.9%),
Amoxicillin-clavulanic acid
(24.6%), Fosfomycin (12.7%)
Cefuroxime (8.7%),
Amoxicillin (8.7%),
Trimethoprim (4.8%)

Piperacillin/tazobactam
(42.2%), Quinolone (36.3%),
Cephalosporin (26.5%),
Carbapenem (16.7%),
Aminoglycoside (9.3%),
Vancomycin (8.3%)
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Petty et al

Abdominal pain
(6.7%), abnormal
urine analysis
(42.6%), fatigue
(6.9%)

Bagaria et al

fever with chills
urgency, dysuria,
pyuria, haematuria,
frequency,
backache, pain in
abdomen, loin
tenderness, altered
sensorium

Swami et al

Dysuria was the
most common
major symptom
(77.5%)

Ahmed et al

NR

Alpay et al

Fever (77%),
Nausea (29%),
Vomiting (15%),
Abdominal pain
(14%), Polyuria
(29%), Dysuria
(56%), Pyuria
(94%), Haematuria
(77%), Secondary
bacteremia (9%),
Antibiotic exchange
rate (15)

Marquez et al

Foul smelling urine
(60.6%), Dysuria
(33.33%),
Frequency
(30.30%), Urgency
(29.29%)

NR

Older age,
dementia,
acutely altered
mental status,
leucocytosis,
presence of
leukocyte
esterase
or nitrite, or >5
white blood
cells per highpower field

E. coli (50.2%), Klebsiella
spp. (15.3%), Enterococcus
spp. (10.8%), Proteus spp.
(5.6%), Pseudomonas
aeruginosa (3.8%),
Enterobacter spp. (3.5%), p
97 (3.5)
Citrobacter spp. (2.6%), ≥2
Bacteria (12.4%)

Ceftriaxone (61.6%),
Fluoroquinolone (18.9%),
Cephalexin (3.2%) At
discharge: Fluoroquinolone
(33.2%), Cephalosporin (1st or
2nd generation) (31.5%),
Trimethoprim with
sulfamethoxazole (9.4%),
Nitrofurantoin (6.9%)

NR

diabetes
mellitus,
complicated
UTI

Gram-negative organisms
(92.63%), gram-positive
organism
(7.36%), E. coli (47.36%),
Klebsiella group (18.94%)
Pseudomonas (14.73%)

Imipenem
Meropenem, Piperacillin +
Tazobactam, Levofloxacin,
Cefotaxime, Ceftriaxone.

NR

older age,
diabetes
mellitus

Gram-negative organisms
were responsible for
(68.27%) of the
uropathogen profile; E. coli
(31.66%)

NR

21%

person year risk
was calculated

NR

Trimethoprim, Tetracyclines,
cephalosporins, Penicillin,
Quinolone, nitrofurantoin,
Macrolides

NR

Escherichia coli (66%),
Klebsiella pneumoniae
(15%), Pseudomonas
aeruginosa (8%),
Enterococcus spp. (6%),
Acinetobacter baumannii
(3%), Staphylococcus
aureus (1%), Candida spp.
(1%), Contamination/no
growth (43.6%)

Amoxicillin/clavulanic acid,
Cefepime, Ceftazidime,
Cefotaxime, Ceftriaxone,
Amikacin,
Piperacillin/tazobactam,
Colistin,
Cefoperazone/sulbactam,
Tobramycin, Imipenem,
Ciprofloxacin, Gentamicin,
Trimethoprim/sulfamethoxazole

age, history of
previous UTI,
vaginitis,
diabetes

E. coli (75.75%),
Enterococcus spp. (9.09%),
Proteus mirabilis (6.06%),
Klebsiella pneumonia
(5.05%), Staphylococcus
saprophyticus (3.03%),
Citrobacter freundii
(1.01%)

NR

25.09%

16.50%

NR: Not reported; UTI: Urinary Tract Infection, ASB: Asymptomatic Bacteriuria

Discussion
Prevalence and incidence
In community-dwelling geriatric women, UTIs are the
most common type of infection, as well as in hospitalized
or long-term care geriatric women. Furthermore, women
have a higher rate of UTIs than men, thus possibly due
to a shorter urethra that allows bacteria from the intestine
to pass through more easily (11).
In the community, there are 7 UTI cases per 100 geriatric
women every year. These results are according to a
prospective observational study of postmenopausal
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women (ages 55-75). A study of asymptomatic
bacteriuria in 46 centers in the US discovered that 78.2%
were female patients (12). The risk factor of UTI in
females was 1.7-fold higher than in males (incidence per
100 person-years was 12.8) in a Dutch study of people
over the age of 85 (13). Catheter-associated UTIs were
found to be higher in patients aged over 60 years (66%)
(14). Cystitis was the most frequently reported UTI type
in elderly patients, followed by asymptomatic
bacteriuria, pyelonephritis, urosepsis, and prostatitis
(15).
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The occurrence of UTIs rises with age. The incidence
increased from 9–11 cases per 100 person-years to 11.4–
14.3 cases in women aged 65–74 years. Men's values
ranged from 2.8–3.0, 5.9–6.7, and 8.1–10.5 (11). Over
the age of 85, both genders have a marked increase in
UTI prevalence.
Populations in the community
The classic signs and symptoms of a urinary tract
infection are frequently seen in elderly people who live
in the community. Lower tract irritative symptoms such
as frequency, urgency, and dysuria characterize cystitis.
Abdominal pain or tenderness in the costovertebral angle
distinguishes pyelonephritis (16). Fever with chills,
backache, nausea, vomiting, polyuria, pyuria, and fatigue
were the other symptoms found in the included studies
of the current review.
Institutionalized people
In elderly patients, bacteriuria is most often
misdiagnosed as symptomatic urinary tract infections.
Residents of long-term care facilities can also exhibit
these classic symptoms. A urinary tract infection is
unlikely in a bacteriuric resident who does not have
localized genitourinary symptoms (17). Increased
incontinence or dehydration are frequently misdiagnosed
as UTIs. Bacteriuria is associated with changes in the
appearance of urine, such as odor, color, or turbidity.
These changes aren't enough to rule out asymptomatic
UTIs. In one included study, 60.6% of patients reported
foul-smelling urine (18).
Before starting antimicrobial therapy for a urinary
infection in a resident who does not have an indwelling
catheter, acute localized genitourinary signs or
symptoms must be present. Acute dysuria is a distinct
clinical manifestation that can occur alone or in
conjunction with fever (19-21), a genitourinary symptom
that is new or worsening, as well as acute confusion or
chills. The procedure was found to be safe for patients
and resulted in less antimicrobial use for urinary
infections (22). A significant diagnostic challenge is an
elderly patient who presents with acute confusion and no
localized findings. Because the resident does not have a
chronic catheter, urinary infection is unlikely. It may be
preferable to treat the condition as a "sepsis syndrome"
with no known cause (23).
Indwelling catheter (chronic)
Fever is the most typical symptom of a UTI in patients
with an indwelling catheter. There may be costovertebral
angle pain or tenderness to support the genitourinary
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source. Catheter obstruction or hematuria may also occur
(24). In the absence of another source, the consensus
definitions for clinical presentations to initiate empiric
antimicrobial therapy for residents with chronic catheters
only recommend the presence of one of the following
symptoms: Fever, new costovertebral angle tenderness,
rigors, or new-onset delirium are all possible symptoms
(25, 26).
Guidelines state that the chance of a catheter-associated
UTI should not be predicted by symptoms or indications
alone. Because the majority of catheterized patients have
bacteriuria, only send catheter urine samples if the
patient exhibits signs of sepsis. Before beginning
antimicrobials, urinary catheters should be removed and
a culture obtained from a newly inserted catheter (14).
In elderly patients in long-term care who have catheters,
antibiotics should be started as soon as possible. Among
the criteria were fever > 37.9°C or 1.5°C above baseline
temperature, new costovertebral tenderness, rigors
without an obvious cause, or new onset of delirium.
According to Scottish Intercollegiate Guidelines
Network (SIGN) guidelines, clinicians should look for
signs of infection in pyrexial patients with urinary
catheters. To isolate the infectious organism and test
antibiotic sensitivity, a urine sample should be cultured.
The severity of the infection, as well as any underlying
illnesses, must be considered (27).
When a catheter has already been in place for longer than
a week, the Infectious Diseases Society of America
(IDSA) advises changing it before beginning antibiotic
treatment in catheterized patients who are exhibiting
symptoms. According to IDSA recommendations,
catheters that have been in position for more than two
weeks should be removed to hasten symptom relief and
avoid UTI recurrence. The most effective ways to reduce
the risk of catheter associated UTIs are to reduce the use
of indwelling catheters and to remove catheters when
they are no longer clinically necessary (28).
Risk factors for UTI bacteriuria
Symptomatic UTIs are more common in geriatric people
than in the younger population. Age and exposure to
nosocomial pathogens with variations in immune
function are the main two risk factors for developing
urinary tract infection. There is no doubt that the risk of
urinary tract infection remains extremely high in all age
groups. Asymptomatic bacteriuria and UTIs in
hospitalized geriatric populations are more common.
Hospitalized elderly patients have more comorbidities
and functional impairments than other communities. In
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addition, hospitalized elderly people are at a significant
risk factor for UTI if they have a urinary catheter (29).
Kbiroul et al., (14) investigated the relationship between
urinary catheterization and catheter-associated urinary
tract infections. They concluded that to ensure adherence
to best standards and hence lower the risk of urinary tract
infection, strict urine catheterization procedures are
required.
Geriatric patients (aged 65 or over) are more likely to
acquire UTIs due to a number of intrinsic and extrinsic
risk factors, and they frequently put off getting treatment.
Intrinsic risk factors include age-associated immune
senescence and existing illnesses that impair immunity
(such as diabetes or cancer), urinary incontinence,
benign prostate hyperplasia, malnutrition, and
immobility. Hospitalization, catheterization of the
urinary tract, and chemotherapy are extrinsic risk factors.
According to Akhtar et al., (15) female patients,
polypharmacy, and the presence of comorbidities were
the potential risk factors for the treatment outcomes of
UTIs. However, a multivariate logistic regression
analysis model identified male sex, bedridden state,
dementia complicated UTI, diabetes, and previous
hospitalization as independent factors associated with
mortality in elderly UTI patients (20, 30). In Table 3,
other risk factors for UTIs in older adults are listed.
Indeed, persistent urinary tract infections (UTIs) in
women have been linked to estrogen deficiency after
menopause. Recurrent UTI is linked to cystoceles, large
postvoiding residual urine volumes, and incontinence.
Urinary symptoms and urinary retention are symptoms
of prostate disease in men. Urinary infection risk is
increased by any urological disorder that can result in
blockages, such as stones or tumors (14).
Microbiology
Urinary tract abnormalities and complications are more
common in the geriatric population. There are two types
of UTIs: complicated and uncomplicated (31). A
complicated UTI is distinguished by structural or
functional abnormality of the urinary tract. The most
frequent cause of urinary tract infections is Gramnegative organisms in the perineal region that are
ascending through the urethra from bowel flora (11, 12,
20, 32). In most of the included studies has been found
the higher percentage of E. coli in urine culture ranges
between 40% and 75.75%. The enterobacterales family,
specifically E. coli, Proteus mirabilis, and Klebsiella
pneumonia, is responsible for the majority of microbial
isolates found in geriatric patients with UTIs (12, 14, 18,
21, 22, 30).
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According to evidence, these organisms are involved in
more than 90% of cases of cystitis in older adults (33).
E. coli is the predominant organism isolated from
symptomatic infection in elderly men and women. The
other bacteria are Enterococcus spp. and Klebsiella
pneumoniae isolates in elderly UTIs. E. coli virulence
determinants isolated from patients with symptomatic
cystitis or pyelonephritis are similar to those described
for strains isolated from younger women (34).
Enterobacteriaceae such as K pneumoniae, Citrobacter
spp., Serratia spp., Enterobacter spp., and nonfermenters such as Pseudomonas aeruginosa are among
the other species (12).
In patients, the Proteus-Providencia-Morganella group
(10.96%) and Pseudomonas spp. (13.36%) were isolated
more in in-patients than outpatient UTIs. While E. coli
(48.14%) has been isolated more in outpatient UTIs (35).
Candida spp. has been noticed in diabetic patients with
indwelling urologic devices, and those taking broadspectrum antibiotics on a rare basis. E. coli is still the
typical cause of asymptomatic or symptomatic UTIs in
women in long-term care homes. Men have been isolated
with (36) Proteus mirabilis, Providencia stuartii,
coagulase-negative staphylococci, and Enterococcus
spp.
Management of UTI
While UTIs are common among the elderly, there are
limited recommendations for diagnosis, treatment, and
management. The empirical management of UTIs in
older individuals has been outlined in antibiotic
(therapeutic) guidelines. A history of any antibiotic
allergies should be reviewed before starting antibiotics.
Depending on the patient's renal function, antibiotic
doses may need to be adjusted (20).
There is a higher incidence of multi-drug resistant
bacteria in hospitals due to increased antibiotic
prescribing and repeated exposures to healthcareacquired pathogens during hospitalization. Patients over
the age of 65 with a UTI should receive antimicrobial
protection as part of their empirical treatment (37). In this
review, one included studies that reported the duration of
treatment, such as Nitrofurantoin used as oral therapy for
seven days to treat cystitis, and an intravenous
amoxicillin-clavulanic acid followed by oral therapy was
used for 14 days to treat pyelonephritis (18). In another
included study in this review, they analyzed the patterns
of empiric antibiotic prescriptions. Apparently, over the
course of the study, fewer broad-spectrum antibiotics
were prescribed. The percentage of elderly men (from

http://dx.doi.org/10.52533/JOHS.2022.2806

Journal of Healthcare Sciences
45% to 74%) and women (from 55% to 82%) who had
UTIs and were given antibiotics specifically for UTIs
increased (11). Table 4 summarizes the empirical
treatment recommendations for women with
community-onset UTIs based on the WHO, ESCEO, and

NICE guidelines. Patients who have had a lot of medical
contacts or who live in nursing homes, on the other hand,
might get different treatments (38, 39). Clinical criteria
for initiating empiric antimicrobial therapy were
recommended in a consensus guideline (40).

Table 4: Empirical treatment recommendations for community-onset UTI in women
Antibiotic

Dosage and course length
First choice

Nitrofurantoin

every 6 h for 3 days,100 mg orally.

Cefalexin

every 12 h for 5 days, 500 mg orally,

Trimethoprim

daily for 3 days, 300 mg orally

Second-best (no improvement in lower UTI symptoms on first-choice antibiotic taken for at least 48 h, or when
first-choice not suitable)
Amoxicillin

500 mg orally, every 8 h for 5 days

Amoxicillin + clavulanic acid

500 + 125 mg orally, every 12 h for 5 days

Trimethoprim + sulfamethoxazole

160 + 800 mg orally, every 12 h for 3 days

Due to a lack of evidence to guide antibiotic therapy,
men's urinary tract infections are uncommon. UTIs are
more common in older men and are frequently associated
with urinary tract abnormalities. UTIs are treatable with
a variety of antibiotics, but resistance to ampicillin,
cephalexin, and amoxicillin-clavulanate is on the rise (4).
When patients are hospitalized, this resistance
necessitates the use of broad-spectrum antibiotics.
Antibiotic susceptibility data should also be used to
assist in the selection of antibiotic agents. Allergy
history, side-effect profile, drug interactions,
physiological factors such as impaired renal function,
and administration frequency (daily vs multiple daily
dosing) are all important considerations (41).
Management of recurrent UTI
Patients over 65 were associated with the recurrent
sequel of UTIs and longer hospitalization (35). To reduce
the frequency and severity of recurring UTIs,
prophylactic antibiotics may be prescribed. However, the
long-term consequences, such as side effects, recurrence
rates, and antimicrobial resistance, are still unknown.
According to a Cochrane review (42) prophylaxis
reduced clinical and microbiological recurrences.
According to evidence from several small trials with
relatively short follow-up periods, antimicrobial therapy
appears to reduce the risk of UTI recurrence in
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postmenopausal women. Recurrent urinary tract
infection is distinct from recurrent asymptomatic
bacteriuria and should be further investigated,
particularly in men (43).
After one month of prophylactic treatment, more than
90% of urinary and fecal E. coli isolates developed
resistance to trimethoprim-sulfamethoxazole. There is
no published evidence to support the use of antimicrobial
'cycling' with long-term continuous prophylaxis at the
moment. For up to 6 months, therapeutic guidelines
recommend either intermittent or continuous post-coital
prophylaxis with a single agent (44).
The European Medicines Agency recommends that highstrength estradiol vaginal creams be used for a single
four-week treatment period. Higher-than-normal levels
can cause side effects similar to those seen with systemic
hormone replacement therapy after four weeks.
Intravaginal estrogen replacement and prophylactic
antibiotic therapy can both be utilized to prevent
recurrent UTIs (18). Intra-vaginal estrogen therapy can
help restore normal vaginal flora and reduce the risk of
E. coli colonization (45). In patients with urinary tract
infections, intravenous administration of hyaluronic acid
or a non-pathogenic strain of E. coli is beneficial. These
alternative approaches could be discussed with patients
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who have recurring infections that are resistant to
treatment (46, 47).

Conclusion
Despite the high rate of risk factors and prevalence of
UTIs in the geriatric, treatment options are minimal. In
addition to being more prone to UTIs, elderly persons are
also more likely to have concomitant conditions and need
multiple drugs. The effects of the disease, patient age,
comorbidities, existing external devices, local patterns of
antibiotic resistance, and patient compliance with the
therapy must all be considered when selecting a
treatment plan. However, there is no evidence to support
the use of antibiotics for long-term UTI prevention
currently. However, alternative prophylaxis methods for
patients with recurring infections must be developed.
Although further studies are required to properly
understand the clinical features and treatment modalities
in elderly patients within the community or under
institutional care.

Disclosure
Statement
The authors declare no conflict of interest.
Funding
No funding.
Ethical consideration
Non-applicable.
Data availability
Data that support the findings of this study are
embedded within the manuscript.
Authors’ contribution
All authors contributed equally to the drafting, writing,
sourcing, article screening and final proofreading of the
manuscript.

References
1. Chugh S, Pietropaolo A, Montanari E, Sarica K,
Somani BK. Predictors of Urinary Infections and
Urosepsis After Ureteroscopy for Stone Disease: a
Systematic Review from EAU Section of Urolithiasis
(EULIS). Current urology reports. 2020;21(4):16.
2. Smyth S, Houghton C, Cooney A, Casey D. Students'
experiences of blended learning across a range of
postgraduate programmes. Nurse education today.
2012;32(4):464-8.

179

3. Bartoletti R, Johansen T, Bonkat G, Bruyère F, Cek
M, Grabe M, et al. European Association of Urology
Guidelines - Urological Infections. 2016.
4. Jump RLP, Crnich CJ, Mody L, Bradley SF, Nicolle
LE, Yoshikawa TT. Infectious Diseases in Older Adults
of Long-Term Care Facilities: Update on Approach to
Diagnosis and Management. J Am Geriatr Soc.
2018;66(4):789-803.
5. Furmenti MF, Rossello P, Bianco S, Olivero E,
Thomas R, Emelurumonye IN, et al. Healthcareassociated infections and antimicrobial use in long-term
care facilities (HALT3): an overview of the Italian
situation. The Journal of hospital infection.
2019;102(4):425-30.
6. Bessey LJ, Walaszek A. Management of Behavioral
and Psychological Symptoms of Dementia. Current
psychiatry reports. 2019;21(8):66.
7. Amarsy R, Guéret D, Benmansour H, Flicoteaux R,
Berçot B, Meunier F, et al. Determination of Escherichia
coli phylogroups in elderly patients with urinary tract
infection or asymptomatic bacteriuria. Clinical
microbiology and infection: the official publication of
the European Society of Clinical Microbiology and
Infectious Diseases. 2019;25(7):839-44.
8. Marques LP, Flores JT, Barros Junior Ode O,
Rodrigues GB, Mourão Cde M, Moreira RM.
Epidemiological and clinical aspects of urinary tract
infection in community-dwelling elderly women. The
Brazilian journal of infectious diseases : an official
publication of the Brazilian Society of Infectious
Diseases. 2012;16(5):436-41.
9. Liberati A, Altman DG, Tetzlaff J, Mulrow C,
Gøtzsche PC, Ioannidis JPA, et al. The PRISMA
statement for reporting systematic reviews and metaanalyses of studies that evaluate healthcare
interventions: explanation and elaboration. BMJ.
2009;339:b2700.
10. Newcastle- Ottawa: Quality assessment scale
adapted for cross-sectional studies [
11. Ahmed H, Farewell D, Jones HM, Francis NA,
Paranjothy S, Butler CC. Incidence and antibiotic
prescribing for clinically diagnosed urinary tract
infection in older adults in UK primary care, 2004-2014.
PloS one. 2018;13(1):e0190521.
12. Petty LA, Vaughn VM, Flanders SA, Malani AN,
Conlon A, Kaye KS, et al. Risk Factors and Outcomes

http://dx.doi.org/10.52533/JOHS.2022.2806

Journal of Healthcare Sciences
Associated With Treatment of Asymptomatic
Bacteriuria in Hospitalized Patients. JAMA Internal
Medicine. 2019;179(11):1519-27.
13. Caljouw MA, den Elzen WP, Cools HJ, Gussekloo J.
Predictive factors of urinary tract infections among the
oldest old in the general population. A population-based
prospective follow-up study. BMC medicine. 2011;9:57.
14. Kbirou A, Alafifi M, Abdelkerim Saleh N, el
Mostapha A, Moataz A, Dakir M, et al. CatheterAssociated Urinary Tract Infection, About 321 Cases.
2022.
15. Akhtar A, Ahmad Hassali MA, Zainal H, Ali I, Khan
AH. A Cross-Sectional Assessment of Urinary Tract
Infections Among Geriatric Patients: Prevalence,
Medication Regimen Complexity, and Factors
Associated With Treatment Outcomes. Frontiers in
public health. 2021;9:657199.
16. Murphy SF, Anker JF, Mazur DJ, Hall C, Schaeffer
AJ, Thumbikat P. Role of gram-positive bacteria in
chronic pelvic pain syndrome (CPPS). The Prostate.
2019;79(2):160-7.
17. Jung C, Brubaker L. The etiology and management
of recurrent urinary tract infections in postmenopausal
women. Climacteric : the journal of the International
Menopause Society. 2019;22(3):242-9.
18. Marques LP, Flores J, Junior O, Rodrigues G,
Mourão C, Moreira R. Epidemiological and clinical
aspects of urinary tract infection in community-dwelling
elderly women. The Brazilian journal of infectious
diseases : an official publication of the Brazilian Society
of Infectious Diseases. 2012;16:436-41.
19. Cai T. Recurrent uncomplicated urinary tract
infections: definitions and risk factors. GMS infectious
diseases. 2021;9:Doc03.
20. Bagaria SaAG. Urinary Tract Infection in Elderly:
Clinical Profile and Outcome. 2020.
21. Alpay Y, Aykin N, Korkmaz P, Gulduren HM,
Caglan FC. Urinary tract infections in the geriatric
patients. Pakistan journal of medical sciences.
2018;34(1):67-72.
22. Manseck AS, Otto W, Schnabel M, Denzinger S,
Burger M, Spachmann PJ. Geriatric Patients and
Symptomatic Urinary Tract Infections: Analysis of
Bacterial Range and Resistance Rates at a 3rd Level of
Care Hospital in Germany. Urologia Internationalis.
2022;106(3):298-303.

180

23. Seaberg P, Jadoon-Khamash E, Vegunta S.
Managing Recurrent Urinary Tract Infections in
Postmenopausal Women. Journal of women's health
(2002). 2018;27(7):856-8.
24. Uribe-Cano D, Bahranian M, Jolles SA, Taylor LN,
Miller JJ, Adibhatla SN, et al. Comparison of criteria for
determining appropriateness of antibiotic prescribing in
nursing homes. Infection control and hospital
epidemiology. 2022;43(7):860-3.
25. Loeb M, Bentley DW, Bradley S, Crossley K,
Garibaldi R, Gantz N, et al. Development of minimum
criteria for the initiation of antibiotics in residents of
long-term-care facilities: results of a consensus
conference. Infection control and hospital epidemiology.
2001;22(2):120-4.
26. Rowe TA, Jump RLP, Andersen BM, Banach DB,
Bryant KA, Doernberg SB, et al. Reliability of
nonlocalizing signs and symptoms as indicators of the
presence of infection in nursing-home residents.
Infection control and hospital epidemiology.
2022;43(4):417-26.
27. Pipili C, Grapsa EI. Urinary Tract Infections in the
Elderly. Clinical Nephrogeriatrics. 2019.
28. Cooper E, Jones L, Joseph A, Allison R, Gold N,
Larcombe J, et al. Diagnosis and Management of UTI in
Primary Care Settings-A Qualitative Study to Inform a
Diagnostic Quick Reference Tool for Women Under 65
Years. Antibiotics (Basel, Switzerland). 2020;9(9).
29. Storme O, Tirán Saucedo J, Garcia-Mora A, DehesaDávila M, Naber KG. Risk factors and predisposing
conditions for urinary tract infection. Therapeutic
advances in urology. 2019;11:1756287218814382.
30. Ioannou P, Plexousaki M, Dimogerontas K, Aftzi V,
Drougkaki M, Konidaki M, et al. Characteristics of
urinary tract infections in older patients in a tertiary
hospital in Greece. Geriatrics & gerontology
international. 2020;20(12):1228-33.
31. Duane S, Vellinga A, Murphy AW, Cormican M,
Smyth A, Healy P, et al. COSUTI: a protocol for the
development of a core outcome set (COS) for
interventions for the treatment of uncomplicated urinary
tract infection (UTI) in adults. Trials. 2019;20(1):106.
32. Swamy S, Ramaswamy M, Pakale AM. Urinary tract
infection in elderly: clinical profile and outcome study
done at Kempegowda Institute of Medical Science and
Hospital, Bengaluru, India. 2018. 2018;7(1):5.

http://dx.doi.org/10.52533/JOHS.2022.2806

Journal of Healthcare Sciences
33. Baig U, Laxm V, Ojha A, Watve M. Geriatric
infections:
Decreased
immunity
or
evolved
opportunists? Journal of biosciences. 2020;45(1).

41. Magin P, Davey A, Davis J. Evidence-based
strategies for better antibiotic prescribing. Australian
Journal for General Practitioners. 2022;51:21-4.

34. Mehla SaSG. Assessment of urinary tract infections
in postmenopausal women. Journal of Advanced
Medical and Dental Sciences Research. 2019;7(2).

42. Pietropaolo A, Jones P, Moors M, Birch B, Somani
BK. Use and Effectiveness of Antimicrobial Intravesical
Treatment for Prophylaxis and Treatment of Recurrent
Urinary Tract Infections (UTIs): a Systematic Review.
Current urology reports. 2018;19(10):78.

35. Gajdács M, Ábrók M, Lázár A, Burián K. Urinary
Tract Infections in Elderly Patients: A 10-Year Study on
Their Epidemiology and Antibiotic Resistance Based on
the WHO Access, Watch, Reserve (AWaRe)
Classification. Antibiotics (Basel, Switzerland).
2021;10(9).
36. R K, Cc RG, Gowda SR. Comparative Analytics of
urine sample reported with Urinary tract infection.
Current Trends in Biotechnology and Pharmacy.
2021;15(5):459-66.
37. Chaplin S. Antimicrobial prescribing for urinary tract
infections. Prescriber. 2019;30(6):33-6.
38. Godbole GP, Cerruto N, Chavada R. Principles of
assessment and management of urinary tract infections
in older adults. Journal of Pharmacy Practice and
Research. 2020;50(3):276-83.
39. Hoffmann TC, Bakhit M, Del Mar C. Uncomplicated
urinary tract infection in women. Bmj. 2021;372:n725.
40. Price TK, Wolff B, Halverson T, Limeira R,
Brubaker L, Dong Q, et al. Temporal Dynamics of the
Adult Female Lower Urinary Tract Microbiota. mBio.
2020;11(2).

181

43. Wawrysiuk S, Naber K, Rechberger T, Miotla P.
Prevention and treatment of uncomplicated lower
urinary tract infections in the era of increasing
antimicrobial resistance-non-antibiotic approaches: a
systemic review. Archives of gynecology and obstetrics.
2019;300(4):821-8.
44. Ahmed H, Davies F, Francis N, Farewell D, Butler
C, Paranjothy S. Long-term antibiotics for prevention of
recurrent urinary tract infection in older adults:
systematic review and meta-analysis of randomised
trials. BMJ Open. 2017;7(5):e015233.
45. Wilson MaPJW. Cystitis, in Close Encounters of the
Microbial Kind. Springer. 2021:347-60.
46. Pannek J. Prevention of Recurrent Urinary Tract
Infections in Neurourology. European urology focus.
2020;6(5):817-9.
47. Sartori AM, Padilla-Fernández B, t Hoen L, Blok
BFM, Castro-Díaz DM, Del Popolo G, et al. Definitions
of Urinary Tract Infection Used in Interventional Studies
Involving Neurourological Patients-A Systematic
Review. European urology focus. 2021.

http://dx.doi.org/10.52533/JOHS.2022.2806

