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Abstract

Urinary tract infections (UTI) can occur in any portion of the urinary system, including the
kidneys, bladder, ureters, and urethra. Urinary tract infection occurs with a higher incidence in
women than in men. Although associated UTIs can occur, postmenopausal women are less
likely to experience them. Women experience a higher incidence of community-onset UTI,
which has previously been linked to anatomical characteristics that allow uropathogenic
bacteria to move from a reservoir in the gastrointestinal tract to the urinary tract. In particular,
women have shorter urethras than males do, as well as a vaginal/perineal milieu that may make
it easier for uropathogens to colonise the urethra and, consequently, an indwelling catheter. In
general, localized genitourinary symptoms, urinary tract inflammation as shown by pyuria, and
a urine culture with an identifiable urinary pathogen are necessary for an older adult to have a
symptomatic UTI. Some UTIs are straightforward and treatable with over-the-counter
medications. These often need longer treatment regimens, various antibiotics, and perhaps
further workups. UTIs are primarily caused by E. coli in hospitalized and outpatient patients,
accounting for 75% and 65% of cases, respectively. K. pneumoniae is the second causative
organism, which accounts for about 6-8% of UTI infections. The Gold standard methods for
identifying or detecting pathogenic bacteria in the urine are based on cultural enrichment,
isolation of the bacteria, and growth to increase cell number to detectable levels. Antimicrobial
therapy is the cornerstone of treating a bacterial infection including urinary tract infection. The
use of antibiotics in asymptomatic patients should be avoided due to the risk of increased
Antimicrobial resistance. The increased risk to develop complicated urinary tract infections
with the systematic symptoms can be noticed by the signs of fever, flank pain, urosepsis,
pyelonephritis, and prostatitis requires a longer treatment duration.
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INTRODUCTION:

Urinary tract infection are bacterial
infections with most prevalently affecting
millions of people worldwide. It refers to
invading and colonizing the urinary tract,
causing inflammation and consequent
clinical symptoms. Urinary tract infections
(UTIs) can occur in any portion of the
urinary system, including the kidneys,
bladder, ureters, and urethra Y. Urinary
tract infection occurs with a higher
incidence in women than in men. The
infection can range from asymptomatic
bacteriuria, in which bacteria are present in
the urine but no symptoms are present, to
complicated UTIs with severe symptoms,
recurrent  episodes, and  potential
complications 2. UTIs are characterised
based on their anatomical location and
infection characteristics. Lower urinary
tract infections (UTIs) affect the bladder
and urethra and are referred to as cystitis
and urethritis, respectively. Upper UTIs
cause pyelonephritis, which affects the
kidneys. The intensity and strategy to
treatment differ depending on the region
and the patient's overall condition 1. UTI
poses high prevalence and potential
complications, UTI place a significant
burden on healthcare systems. Complicated
UTIs, which are associated with anatomical
abnormalities, immunosuppression, or
other underlying conditions, may result in
kidney injury, sepsis, and recurrent
infections. In addition, the misuse and
overuse of antibiotics in the treatment of
UTIs contribute to the resistance
mechanism [,

PATHOPHYSIOLOGY:

The urinary tract is not sterile even when
urine cultures are negative, as shown by a
number of recent genome sequencing-
based investigations of human urine;
instead, the healthy urinary tract is home to
a distinctive community of bacteria and
viruses. People with asymptomatic
bacteriuria have a different bladder
microbiome from healthy patients who
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have  negative  cultures. = Numerous
genitourinary illnesses, such as urine
urgency and incontinence, chronic
prostatitis, and symptom flares in chronic
pelvic pain, are associated with disruption
of the urinary microbiota [°l. Cystocele,
blood group Ag secretory status, and a
history of premenopausal UTI are
additional particular risk factors for
postmenopausal women 6. Although
associated UTIs can occur, postmenopausal
women are less likely to experience them
(7. Women experience a higher incidence of
community-onset ~ UTI, which  has
previously been linked to anatomical
characteristics that allow uropathogenic
bacteria to move from a reservoir in the
gastrointestinal tract to the urinary tract. In
particular, women have shorter urethras
than males do, as well as a vaginal/perineal
milieu that may make it easier for
uropathogens to colonise the urethra and,
consequently, an indwelling catheter. For
men, prostatic  enlargement, which
compromises urodynamic and encourages
urine retention, and infancy are the two
groups where urinary tract infection (UTI)
incidence is highest (where UTI incidence
under 6 months of age is higher in boys than
in girls) @ Women who have
asymptomatic bacteriuria and pyuria meet
the laboratory requirements for a
symptomatic UTI, but they do not actually
have one because they do not exhibit the
associated signs and symptoms [,

The presence of asymptomatic bacteriuria
is a sign of colonization rather than an
infection that has to be treated. A patient
must have symptoms and signs of a UTI in
addition to laboratory testing (bacteriuria
10° CFU/mL and pyuria 10 white blood
cells/high-powered field) that support the
diagnosis in order to be diagnosed with a
symptomatic ~ UTI (19 Without
accompanying indications or symptoms
that may be attributed to the genitourinary
tract, bacteria or yeast are identified in the
proper quantitative counts from a urine
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culture "), With no more than 2 species of
bacteria and no indwelling urinary catheter
within 7 days of the initial urine culture,
two consecutive clean-catch midstream
urine samples from female patients must
grow at least 10° colony-forming units/ml
[12] The symptoms can include septic shock,
pyelonephritis, urosepsis, cystitis, or any
combination of these [1*M!41 In general,
localized genitourinary symptoms, urinary
tract inflammation as shown by pyuria, and
a urine culture with an identifiable urinary
pathogen are necessary for an older adult to
have a symptomatic UTI [5],

COMPLICATED UTI:

Any urinary tract infection that is not a
basic UTI as described above is referred to
as a complex UTI. As a result, all urinary
tract infections in immunocompromised
individuals, men, and those accompanied
by fevers, kidney stones, sepsis, urinary
blockage, catheters, or both are regarded as
complex infections "%l Some UTIs are
straightforward and treatable with over-the-
counter medications. These UTIs have a
comforting clinical course and almost
always make good progress. On the
opposite extreme, florid urosepsis in a
patient with concomitant conditions can be
lethal "7 Numerous risk factors that
increase the likelihood of treatment failure,
recurrent infections, substantial morbidity
and death, and unfavourable outcomes
might further aggravate UTIs. These often
need longer treatment regimens, various
antibiotics, and perhaps further workups
(18] Usually, an immune-competent female
patient who is afebrile and not pregnant has
this infection. Without any symptoms,
pyuria and/or bacteriuria are not UTIs and
may not need medical attention. An
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illustration might be a patient with a Foley
catheter or a female who is immune-
competent, asymptomatic, and has a
positive accidental urine culture ). Any
urinary tract infection that is complex is a
UTI. Because of the urethra's relative
shortness, the normal female urinary tract is
predisposed to the proximal seeding of
germs. Infections occur more frequently
because of this architecture. If there is a
quick response to first-line antibiotics and
no long-term complications, simple cystitis,
a single episode of ascending
pyelonephritis, and occasionally even

recurrent cystitis can be called simple UTIs
[20]

A complex UTI is any urinary tract
infection that does not fit the clinical
trajectory or above description. In these
cases, it is almost always possible to
identify risk factors or protective factors
that contributed to treatment failures,
reinfection, or poor sepsis resolution
(211 Any urinary tract infection that is not a
basic UTI as described above is referred to
as a complex UTL.A complex UTI is any
urinary tract infection that does not fit the
clinical trajectory or above description. In
these situations, protective variables that
should have prevented infection are
virtually always present, as well as risk
factors that increase morbidity, worsen
sepsis resolution, and increase the
likelihood of treatment failures and
reinfection 122],

A complex UTI includes examples like:

* Infections that persist despite anatomical
barriers to protection (UTIs in males are by
definition considered complicated UTIs)

 Infections brought on by anatomical
anomalies, such as a colovesical fistula,
hydronephrosis, renal tract calculi, or
blockage.

* Infections brought on by immune system
impairment, such as those related to steroid
usage, chemotherapy side effects, diabetes,
the elderly, and HIV;

* Unusual germs that cause UTI

4711



A COMPREHENSIVE ANALYSIS OF URINARY TRACT INFECTION

* Infections arising during pregnancy;

* Recurrent infections despite good therapy
(multi-drug resistance organisms);
(including asymptomatic bacteriuria)

* Infections following the implantation or
replacement of nephrostomy tubes, ureteric
stents, suprapubic tubes, or Foley catheters.

* Infections in patients undergoing renal
transplantation or who have sustained
spinal cord injuries.

* Infections in people who are on dialysis or
who have anuria.

* Infections following radiation or surgical
prostatectomies

UNCOMPLICATED INFECTION OF
THE URINARY TRACT

The bladder and its supporting structures
are infected with germs in an
uncomplicated wurinary tract infection
(UTI). These patients don't have any
comorbid conditions like diabetes, immune
system disorders, or pregnancy, nor do they
have any structural abnormalities. Cystitis
and lower UTI are other names for
uncomplicated UTI [2*]. The most typical
infections seen in the outpatient
environment are uncomplicated urinary
tract infections (UTIs). They are the most
typical condition for which antibiotics are
administered, second only to respiratory
tract infections. Acute uncomplicated
pyelonephritis and acute uncomplicated
cystitis are examples of uncomplicated
UTIs (AUP). Pathogens that cause
uncomplicated UTIs have become much
more resistant recently. Additionally, the
side effects of antibiotics used systemically
have come to the attention of the medical
community. Different antibiotics have
various selective pressures.

Uncomplicated UTI  diagnosis  and
treatment  rational  application  of
antimicrobial agents avoiding the excessive
use of specific antibiotic classes and
preventing the emergence of resistance in
the process. The current paper focuses on
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advice for treating and managing adults
who have uncomplicated bacterial UTIs
that were contracted in an outpatient
setting. The topic of diagnosis was covered
in a previous article. General practitioners,
gynaecologists, infectologists, internal
medicine specialists practising in general
practise, microbiologists, nephrologists,
and urologists are the primary audiences for
this publication 4],

Recurrent simple UTI symptoms

Uncomplicated urinary tract infections
(UTIs) are those that develop in healthy
hosts without any anatomical or functional
abnormalities of the urinary tract.

The symptoms of dysuria, frequency,
urgency, haematuria, back pain, self-
identification of UTI, nocturia,
costovertebral discomfort, and the absence
of vaginal discharge or irritation support the
clinical diagnosis of each UTI episode.

The history and physical examination may
also be used to rule out complex causes of
UTI. In  post-menopausal  women,
uroflowmetry and post-void residual testing
are optional procedures to rule out complex
UTI %,

DIAGNOSTIC METHODS OF UTI:

Although urinary tract infections are the
most common outpatient illness, symptoms
and test results can make a diagnosis
challenging. These infections are typically
brought on by microbiota of the host
organism such as Escherichia coli,
Klebsiella pneumonia, Proteus spp., and
Enterobacter spp [2°). UTIs are primarily
caused by E. coli in hospitalized and
outpatient patients, accounting for 75% and
65% of cases, respectively. K. pneumoniae
is the second causative organism, which
accounts for about 6-8% of UTI infections,
271 The Gold standard methods for
identifying or detecting pathogenic bacteria
in the wurine are based on cultural
enrichment, isolation of the bacteria, and
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growth to increase cell number to
detectable levels, which is then followed by
biochemical and serological tests and the
identification of the antibiotic susceptibility
profile of the bacteria. Only for ordinary
organisms, the total turnaround time to
acquire the result is 48—72 hours [?%,

DIAGNOSING CANDIDUREA:

The presence of candida species in Urine
are frequent, which causes nosocomial
disease. Candida UTI Despite the fact that
Candida spp ?°! can be isolated from the
common urine culture, a fungal culture
medium may be employed to more
accurately identify candiduria B, Using
samples that showed yeast presence on
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urinalysis, the normal wurine culture
discovered only 37% of Candida spp.,
while the fungal culture medium recovered
98% of Candida spp @!- Patients frequently
report with non —specific symptoms, which
makes diagnosis challenging and takes
longer B2

Mycoplasma hominis and ureaplasma spp.
are two fastidious bacteria (Mollicutes
class) associated to UTIs 33 They require
special inoculation on A7 agar, which
directly tests for the presence of urease,
allowing differentiation of Ureaplasma spp.
from other Mycoplasmatales, so PCR
method can be effective since they are
extremely difficult to cultivate in standard

urine culture due to their lack of cell walls
[34].

When to order urine culture

APPROPIATE: UNCERTAIN: INAPPROPIATE:
DYSUREA, SUPRAPUBIC PAIN, FEVER OR SYSTEMIC ALTERED BODY
FLANK PAIN LEUKOCYTOSIS OR WITH DISCOMFORT OR CHANGE IN
COSTOVERTEBRAL ANGLE NO OTHER KNOWN CAUSE URINE CHARATERISTIC
TENDERNESS OR SEPTIC OR DELIRIUM (COLOR, SEDEMENT, SMELL)
SHOCK SHOVLSHOCK

FIGURE 1: When to order urine culture
TREATMENT: patients should be avoided due to the risk of

Antimicrobial therapy is the cornerstone of
treating a bacterial infection including
urinary tract infection. Urinary tract
Infection is very common especially in
women, use of antibiotics is the initial
treatment. The proper treatment can be
done according to the antibiotic
stewardship by adhering to the practice
guidelines 331 The choice of treatment
options for managing UTI depends on
simple uncomplicated or complicated (¢
.The use of antibiotics in asymptomatic
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increased Antimicrobial resistancel*”!. With
exception of pregnancy, Antimicrobial
therapy of ASB in pregnancy, reduces the
risk of  low-birthweight infants,

pyelonephritis, and preterm delivery 38,

In case of community-acquired urinary tract
infections is treated with Antimicrobials of
first generation cephalosporin,
trimethoprim, sulfamethoxazole,
nitrofurantoin, and amoxicillin ®°! For
treating the urinary tract infection patient
with recurrent episodes needs a urine
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culture. The choice of antibiotic therapy is
selected according to patient’s culture
routines, and local resistance pattern (4%,
Prior exposure to antibiotics for urinary
tract infection has been shown to be

associated with higher rates of resistance
[41]

The increased risk to develop complicated
urinary tract infections with the systematic
symptoms can be noticed by the signs of
fever, flank pain, urosepsis, pyelonephritis,
and prostatitis requires a longer treatment
duration 1,

Antibiotics used more than three months
shows the increased resistance [,
According to the IDSA the use of single

strength ~ TMP-SMX  (40/200)  or
nitrofurantoin ~ 50-100mg  daily s
recommended 41,
CONCLUSION:

In conclusion, this research on urinary tract
infections (UTIs) provides valuable
insights into the diagnosis, and treatment of
this common and often recurrent condition.
By examining the underlying causes, risk
factors, and the impact of various
interventions, the study sheds light on
strategies to improve patient outcomes and
reduce the burden of UTIs on healthcare
systems. The findings emphasize the

importance of promoting awareness,
implementing appropriate hygiene
practices, and considering alternative

treatment options to combat antibiotic
resistance. Additionally, the identification
of novel diagnostic tools and potential
targets for therapeutic interventions opens
doors for further research and the
development of innovative approaches to
manage UTIs. By continuing to explore
these areas, healthcare professionals can
enhance patient care, enhance quality of
life, and contribute to the overall
improvement of global urinary tract health.
According to the IDSA guidelines patients
without symptoms should not be treated
with antimicrobials further it causes
antimicrobial resistance.
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