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Abstract

Urinary tract infections (UTIs) are commonly reported by women, both among the general
population and in hospital environments. It is estimated that one in three women will face at least
one episode of UTI in their lifetime. UTIs are among the most prevalent clinical bacterial infections
in women, representing nearly 25% of all infections. Approximately 50-60% of women will
experience UTIs at some point in their lives. There has been a rise in resistance among Gram-
negative bacteria, particularly over the past six years. This increase is primarily attributed to the
proliferation of strains that produce extended-spectrum B-lactamases (ESBLs), such as CTX-M
enzymes or AmpC [-lactamases. Many of the isolates producing these enzymes also show
resistance to trimethoprim, quinolones, and aminoglycosides, often due to the co-expression of other
resistance mechanisms on plasmids. CTX-M-producing Escherichia coli is frequently found in the
community, and since E. coli is one of the most common pathogens causing urinary tract infections
(UTTIs), the available options for treating these infections are becoming increasingly limited. This
study aimed to identify the bacterial profile of urinary tract infections (UTI) in female patients. It
was a hospital-based retrospective study conducted at Tertiary care hospital in south-central region
of rajasthan. Clean catch mid-stream urine samples from 500 suspected cases of urinary tract
infections were processed following standard protocols. Out of the 500 patients, 88 were identified
as culture positive.
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INTRODUCTION

Urinary tract infections (UTIs) are more prevalent in women compared to men, with a ratio of 8:1.
Roughly 50-60% of women experience at least one UTI during their lifetime, and one in three will
encounter at least one symptomatic UTI that requires antibiotic treatment by the age of 24. (1-3) A
UTTI indicates that there are actively multiplying organisms in the urinary tract (4,5), occurring in 3-
5% of girls and 1% of boys during childhood, though it is more frequent in boys during their first
year of life (6). Annually, around 250 million individuals globally suffer from UTIs. In India, UTIs
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are the third leading cause of hospital admissions.It is estimated that approximately 6 million
patients seek treatment for urinary tract infections (UTI) globally each year, with around 30,000
being admitted to the wards. UTI is one of the most prevalent serious bacterial infections in infants
and children and is often overlooked, likely due to its vague symptoms. It causes distress for the
child and worry for the parents. The clinical manifestations vary widely, ranging from the presence
of bacteria in the urine without symptoms to severe kidney infections that can be life-threatening.
While UTI primarily occurs due to bacteria ascending from the urethra, microorganisms can also
reach the urinary tract through the bloodstream or lymphatic system.The ascending pathway is
responsible for nearly 95% of UTI occurrences (11). Nonbacterial factors that commonly cause
UTIs include hemorrhagic cystitis linked to adenovirus and Candida infections in those with
weakened immune systems. Bacterial culprits typically involve gram-negative strains like
Escherichia coli, Klebsiella, Proteus, Enterobacter, Pseudomonas, and Serratia species, as well as
gram-positive organisms such as group B streptococci, Enterococcus species, and Staphylococcus
aureus (12). Escherichia coli is the predominant bacterium responsible for UTIs in infants and
children. Diagnosing a UTI can be challenging due to vague symptoms and the difficulty in
acquiring an uncontaminated urine sample. The latest guidelines released by the American Academy
of Pediatrics (1999) indicate that a UTI should be considered in infants and children showing
symptoms, and they should undergo a urinalysis and urine culture (13).In recent years, the extensive
use of antibiotics has led to a rising occurrence of antibiotic resistance among urinary tract
pathogens globally. The rise of antibiotic resistance is becoming more prevalent among these
urinary pathogens worldwide. The increase in microbial resistance to antimicrobial agents,
particularly in hospitalized patients, necessitates the swift identification of the pathogens involved.
Understanding the causes and the patterns of antibiotic sensitivity and resistance among organisms
responsible for urinary tract infections is crucial. This study aimed to isolate and identify
uropathogens that cause urinary tract infections and to gather information on the resistance patterns
of these pathogens. Typically, the urinary tract is free of bacteria, but organisms may originate from
the perianal area, potentially resulting in UTIs. Bacteria in the bladder may remain dormant or may
cause symptoms such as increased urinary frequency and urgency, with about 8% of women
experiencing asymptomatic bacteriuria.If bacteria enter the bloodstream, they can lead to serious
complications, including septicemia, shock, and in rare cases, death. The term recurrent urinary tract
infection (RUTI) refers to having three UTIs with three positive urine cultures within a 12-month
period, or two infections in the preceding six months. UTIs are categorized into six different types.
The first type is an uncomplicated infection, which occurs when the urinary tract is normal in terms
of structure and function, and there are no underlying conditions that compromise the host's defense
mechanisms. The second type is a complicated infection, which happens in an abnormal urinary
tract, such as in cases of ureteric obstruction, kidney stones, or vesicoureteric reflux. The third type
is an isolated infection, characterized by either being the first episode of UTI or episodes that occur
six months apart. Isolated infections impact 25-40% of young females. The fourth type, an
unresolved infection, occurs when treatment fails due to bacterial resistance or infection by two
different bacteria with similarly limited susceptibilities. The fifth type, reinfection, happens when
there is no bacterial growth after treating an infection, but then the same organism reappears two
weeks post-therapy, or when a different microorganism is detected at any later time. This type
represents 95% of RUTIs in women. Bacterial persistence occurs when treatment is hindered by
bacteria accumulating in a site inaccessible to antibiotics, such as in infected stones, urethral
diverticula, and infected paraurethral glands. The sixth type, relapse, occurs when the same
microorganism causes a UTI within two weeks of treatment; however, distinguishing a reinfection
from a relapse can be challenging.

Materials and Methods
To recognize a UTI, watch for these signs:
* A burning sensation during urination
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* A strong or continual urge to urinate, even if there is only a small amount that comes out

* Discomfort or pressure in your lower abdomen or back

» Urine that appears cloudy, dark, bloody, or has an unusual smelling

* Experiencing fatigue or trembling

* Having a fever or experiencing chills (indicating that the infection might have spread to your
kidneys)

Urine samples from patients showing the aforementioned symptoms were dispatched to the
Microbiology laboratory within 6 hours of collection. The samples were inoculated onto blood agar
and MacConkey agar, then incubated at 37°C for 24 hours. All clinical isolates were visually
assessed for colony characteristics on the agar media. Those that displayed mucoid colonies
underwent further biochemical testing. The biochemical tests performed included urease production,
citrate utilization, and sugar fermentation. Tests for sugar fermentation included sucrose, glucose,
mannitol, lactose, adonitol, dulcitol, melibiose, and esculin. Additional tests for indole production
and H2S generation on Triple Sugar Iron agar, as well as oxidase, catalase, and nitrate tests, were
also conducted. Furthermore, motility and the organism's growth in potassium cyanide were
evaluated. Standard procedures were followed for these biochemical tests [28]. Antibiotic
susceptibility testing was performed on all isolates using Mueller-Hinton agar/Nutrient agar through
a modified Kirby-Bauer disk diffusion method. Antibiotics tested included azithromycin (AZM),
gentamicin (GM), augmentin (AUG), ceftriaxone (CTR), tobramycin (TOB), ceftazidime (OR),
cefixime (CFM), piperacillin-tazobactam (PIT), imipenem (IMP), meropenem (MRO),
chloramphenicol (C), ciprofloxacin (CIP), ofloxacin (OF), amikacin (AK), gentamicin (HLG),
doxycycline (DO), cefoxitin (CX), norfloxacin (NX), nitrofurantoin (NIT), netilmicin (NIT), and
cotrimoxazole (COT).

Result and Conclusion

With the increasing understanding of antibiotic resistance and infections associated with healthcare,
there is a need to revise guidelines to promote the use of narrow-spectrum agents when possible and
to limit the empirical use of broad-spectrum antibiotics. The predominant bacteria causing urinary
tract infections in this analysis were Escherichia coli and Enterococcus spp. Other identified
organisms included Klebsiella spp., Proteus spp., Pseudomonas spp., coagulase-negative
staphylococcus, Citrobacter spp., Acinetobacter spp., and Staphylococcus aureus. E. coli exhibited
the highest sensitivity to Ceftriaxone-sulbactum, followed by nitrofurantoin and cotrimoxazole in
that order. Enterococcus spp. showed the greatest sensitivity to cotrimoxazole and norfloxacin. Our
research indicated that clinical isolates of Klebsiella spp. were highly responsive to Netilimicin,
Tobramycin, Azithromycin, Amikacin, Gentamicin, Norfloxacin, Nitrofurantoin, and Ofloxacin
when compared to other antibiotics. The findings also revealed that antibiotics such as Augmentin,
Ceftazidime, and Cefixime displayed complete resistance, while Meropenem and Imipenem only
demonstrated 11.5% susceptibility, attributed to the presence of Klebsiella pneumoniae
carbapenemases (KPCs). Klebsiella isolates exhibited resistance to cefotaxime, ceftazidime,
cefepime, cefoxitin, and ceftriaxone. About 10 isolates were completely resistant to all antibiotics
tested, resembling superbugs, which serves as a significant warning for the medical community. Our
findings indicate that aminoglycosides such as netilimicin, tobramycin, gentamicin, and amikacin
have a considerable effectiveness, with susceptibility rates of 36.5%, 34.6%, 21.1%, and 30.7%,
respectively, which remains unsatisfactory and suggests that Klebsiella is developing resistance to
these drugs as well. According to our study results, Pseudomonas was most susceptible to
aminoglycosides (Tobramycin-66%, Netilimicin-54%, Gentamicin-54%, Amikacin-45%), followed
by fluoroquinolones (Norfloxacin-49%, Ciprofloxacin-18%) and carbapenems (Meropenem-24%,
Imipenem-21%). Piperacillin-tazobactam showed nearly 24% susceptibility, whereas Doxycycline,
Ceftriaxone, Nitrofurantoin, and Azithromycin had the lowest susceptibility rates. Monitoring
patients for potential symptoms before starting antibiotic treatment has been recommended, though
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it may not always be feasible in primary care environments. Minimizing the unnecessary
prescription of antibiotics for asymptomatic bacteriuria is likely to help curb the development of
antimicrobial resistance.

Figure.1 Distribution of Organisms Isolated from Urine Sample
Antibiotic sensitivity of top three causative agents-
1.E.coli

2.Enterococcus
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