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ABSTRACT:

Urinary tract infections (UTIs) are frequent infections that doctors treat as inpatients or outpatients. The study was
done to assess the etiological factors, susceptibility to bacteria, and use of antibiotics for UTIs. For 18 months, a
retrospective analysis including 200 patients (n=200) was conducted in a tertiary care facility. Pregnant and
lactating women, postpartum women, geriatric male and female patients, outpatients, inpatients, including those
in the intensive care unit, and paediatric patients were all excluded. To gather the necessary data, a data collection
form was created. Information was gathered on the patient's demographics, medical history, comorbid conditions,
lab results, and recommended course of therapy. In order to determine the most likely aetiology of UTI, etiological
factors were examined. Male patients who were >55 years of age were more affected with UTIs as compared to
females (n=50). Comorbid conditions like diabetes mellitus (47.5%) and hypertension (55%) were followed by
the same combination (35%) and kidney-related disease (32.5%), respectively. Parameters like CRP levels (55%)
and abnormal serum creatinine (n=30) in both males and females were also evaluated with significant effect
(**p=0.0086). Amongst the organisms, gram-negative bacteria (n=140), followed by fungi (n=28) and gram-
positive bacteria (n=20), were reported. In the treatment, carbapenems (40%), followed by cephalosporins (25%)
and a combination of other drugs (15%), were reported. The study concluded that, when an etiological factor for
the UTIs is known, it would be easier to heed a proper treatment with the prescription of a suitable antibiotic so
that further complications and resistance are under control. Hence, analysing and assessing the cause for UTIs is
extremely important for successful treatment.
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Introduction

Bacteria that enter the urinary tract through the
urethra and grow in the bladder are usually the cause
of urinary tract infections (UTIs) [1]. Although they
can affect anyone, women are more likely to get
them. Some women get recurrent UTIs on a regular
basis. Although UTIs can be annoying and severe,
they typically go away in a few days and can be
treated with medication. The most frequent offender
is the gastrointestinal tract bacterium E. coli. UTIs
can also be brought on by other bacteria, fungi, and
in rare instances, viruses. There are an estimated 150
million urinary tract infections (UTI) worldwide
each year, making them a frequent bacterial
infection [2]. Millions of cases of urinary tract
infections (UTIs) are recorded each year, and they
affect people of all ages and genders globally. UTIs
are a major cause of morbidity in women of all ages
as well as in older men. Any part of the urinary tract,
including the kidneys, ureters, bladder, and urethra,
can be impacted by urinary tract infections (UTIs)
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[3]. Adult males under 50 have a very low incidence
of UTIs, whereas women are 30 times more likely to
get them. About 35-45 % of nosocomial infections
are UTIs that are obtained in a hospital [4]. UTI
symptoms can range from pyelonephritis and
septicaemia to moderate, asymptomatic cystitis.
Serious side effects such recurring infections,
sepsis-related pyelonephritis, preterm birth in
expectant mothers, and kidney impairment in young
children can arise from untreated UTlIs.
Furthermore, complications from improper use of
antibiotics may lead to a high risk of antibiotic
resistance [5].

Some patients have persistent UTT symptoms. Urine
tests do not reveal an infection, and short-term
treatments are ineffective. This could indicate that
you have a persistent, long-term UTI. Bacteria
infiltrating the bladder lining may be the cause of
this. Chronic UTIs can be challenging to diagnose
since urine tests may not always detect the infection
and the symptoms may resemble those of other
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illnesses [6,7]. Long-term use of antibiotics may be
necessary to treat chronic UTIs. The quality of life
may be significantly impacted by persistent UTIs
[8].

The genesis of UTIs is significantly influenced by
underlying host variables, such as age, diabetes,
spinal cord injury, or catheterization. Significant
illness and invasive disease can be caused by less
virulent organisms that infrequently cause disease in
a urinary tract that is physically or metabolically
normal. Furthermore, studies conducted in Spain
between 1985 and 1994 found that the prevalence of
group B streptococcal bacteraemia in nonpregnant
people increased, especially in older patients and
those with diabetes and other underlying
comorbidities. International research also points to a
rise in Enterococcus and Candida species as
uropathogens [9,10].

Sepsis, which can be fatal, can result from 2—4% of
these infections.
More than two episodes of symptoms over a period
of six months or more than three episodes over a
period of twelve months are referred to have
recurrent UTIs [11]. It is not advised to treat
asymptomatic bacteriuria in individuals who have
recurrent UTIs because it has been demonstrated to
raise the chance of developing symptomatic UTI
episodes in the future. Clinical signs alone are not
always reliable for UTI diagnosis and treatment, and
the diagnostic error rate might reach 30%. Urine
samples are the most dependable specimen type
utilized to confirm the presence of a UTI when
laboratory procedures are used [12]. In addition to
some fungi, gram-positive and gram-negative
bacteria can also cause urinary tract infections.
Escherichia coli, also known as E. coli, is the most
significant and prevalent etiological agent, and is
most common cause of UTIs, accounting for 50% of
hospital-reported cases and 90% of community-
reported  cases. Klebsiella  pneumoniae,
Staphylococcus ~ saprophyticus,  Enterococcus
faecalis, Group B Streptococcus, Proteus mirabilis,
Pseudomonas aeruginosa, Staphylococcus aureus,
and Candida spp. are next in line [13]. UTI
pathogens are typically naturally occurring gut flora
that have moved to the urinary tract, as the most
frequent source of infection is usually the
colonization of bacteria in the anus and perineum
that travels through the urethra.

Furthermore, many of the characteristics of the
microorganisms that are typically linked to urinary
tract infections (UTIs) are evolving, especially as a
result of antibiotic resistance. In an effort to reduce
the incidence of resistance and stop its spread,
empirical treatment will evolve throughout the
coming years. Underlying host variables that
exacerbate UTI, such as age, diabetes, spinal cord
damage, or catheterization, also have an impact on
the aetiology of UTI [14]. Therefore, the actiology
of difficult UTI is more varied than that of
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uncomplicated UTI, and organisms that seldom
cause illness in healthy individuals might cause
serious illness in hosts who have underlying
immunologic, metabolic, or anatomical conditions.
The current study explored the assessment of
etiological factors responsible for the development
of UTlIs.
Methodology
Study methodology
Study design: A retrospective study was carried out
in tertiary care centre for a period of 18 months
during January 2024 to May 2025 in 200 patients
(n=200).
Inclusion criteria: Out Patients, In-patients
including ICU, Pregnant and lactating women,
Postpartum women, Geriatric male and female
patients
Exclusion criteria: Paediatric patients
Study procedure: A data collection form was
designed to collect the required information. The
patient demographics, past medical history,
comorbid conditions, laboratory parameters, and
prescribed treatment were collected. Etiological
factors were analysed to assess the probable cause of
UTL
Ethics:
The Research project was approved by IEC, CMR
College of pharmacy with CMRCP/IEC/2024-
25/12.
Statistics: Statistical evaluation was performed with
mean, standard deviation and using SPSS version
23.0. Baseline data, causes and treatment strategies
were analysed with chi-squared test (qualitative
variables) and the variables were assessed.
RESULTS
In total, the number of (n=200) patients were
analysed for the occurrence of UTI infection. It was
found that females were 85 (42.5 %) and males were
115 (57.5%). Out of 200 patients, 140 (70%) were of
> 55 years of age, from them males 90 (78.2%) were
accounted higher than females 50 (58.8 %),
represented in Table 1.

Table No 1: Occurrence of UTI in based on
the age and gender of patients

Agein | Number of | Females Males
years patients (m)% (n) %
(n=200)
(%)
18-30 10 (5) 5(6.2) 5(4.5)
31-55 50 (25) 30 (35) 20
17.3)
>55 140 (70) 50 (58.8) 90
(78.2)
Total — 200
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Females — 85 (42.5 %); Males — 115 (57.5%) |
In the record of BMI (Body mass index), out of 200
patients, more than 50% (n=100) of the patients had
fallen into category of overweight and obese as
shown in Table 2.
Table No 2: Prevalence of UTI (n=200) in
accordance with BMI (Body mass index)

BMI (kg/m2) n=200 (%)
Normal (18.5-21.9) 100 (50)
Over weight (25-29.9) 75 (37.5)
Obese (30-39.9) 25 (12.5)
Morbidity obese (>40) -

In the evaluation of the causes of UTI, the
comordities in the patients were taken into
consideration. Hypertension (HTN) was found to be
present in (n=110) with 55%, followed by Diabetes
mellitus (DM, n=95) with 47.5% and the
combination of both was accounted in 70 patients
with 35%. The other diseases were chronic kidney
disease (CKD), coronary artery disease (CAD) and
chronic obstructive disease (COPD) respectively
with a non-significant the p — value as shown in the
Figure 1.

= Diabetes
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52' . 95 mellitus
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Figure 1: Impact of comorbidities on UTI
(n=200)
Figure 2 explored the values of WBCs in patients
(n=154) of hospital at the time of admission. It was
observed that the average WBC count (cells/mm?)
was found to be 12.18 on the day of admission in
n=129 (83.7%) hospital, while it was dropped to
11.78 cells/mm? (n=98 with 63.6%) before discharge
from the hospital. The values were found to be
statistically significant (**p=0.0208). PUS cells in
the patients were evaluated in the UTI patients.
About 80 % of the patients were reported to have >

5 haf

Mean= 48.75; SD= 29.09; NSp>0.999; Chi square — 0.0170; df=12; NS = Non=significant

Urinary tract intected patients (n=200)

Pus cells (CUE) n (%)
<2 hpf 15(7.5)
2-5 hpf 25 (12.5)
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> 5 hpf 160 (30)

Mean= 66.67,

SD= 66.12; "p=0.9825; Chi square — 0.0352;
df=2; ns= non-significant

12.18 (u=129,
83.7%)

11.98 (n=98,
63.6%)

11.78 (n=98,
63.6%)

115
ON DAY OF ADMISSION

Mean=108.3; SD=14.61; **p=0.0208; Chi square
—7.750; df=2; statistically significant

Figure 2: illustrated the average WBC count
(cellsymm?® in days from the day of
admission till discharge in in-patients (n=154)

In the evaluation of C-reactive protein (CRP) levels
of UTI patients, it was observed that more than 50%
(n=110) of the patients suffered from elevated levels,
with p value of 0.999. Additionally, serum creatinine
levels were reported to be abnormal in (n=60) males
and females each, which meant that > 50 % of the
total UTIs were experienced with abnormality, with
p value (0.0086) as statistically significant as shown
in the Figure 3A & B.
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Figure 3A: Showed CRP levels in UTI patients
(n=200)
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Mean= 50; SD= 50; Chi-
square test, chi-square =
6.905; p=0.0086; df=1;
Statistically significant
Figure 3B: Showed Serum
creatinine levels (mg/dl) in
UTI patients (n=200)

Urinary Tract Infection in a Tertiary care Hospital

Cabighmer of BositNigriiber] of \pgabivesn
orgaAMbRIs (n£200) (%)
n|(%)
n=200 140 (70) 60 (30)
|_Gram positive 20 (10)

Mraarial00; SD - 40

; Fisher’s exact test - ™p-

In the present study, the
record of presence of
microorganisms - gram
positive and gram negative
was analysed. The gram-
negative organisms were
present in 70% (n=140) of

With regard to the Siaphy Dcodren-signif] 10 (5) the total number of patients,
temperature, amongst 200 | aureus followed by fungi (14%)
patients more than 55 % of | Enterococcus spps 10 (5) and gram-positive bacteria
them suffered from higher - (n=20). Amongst the Gram-
temperatures  (98.7-102°F) | Gram negative 140 (70) negative bacteria Klebsiella
followed by > 103°F. The p . pneumonia was detected in
value was found to be | Pacteria 60 patients followed by
statistically non-significant E.coli (n=55). The p value
as shown in the Table 4. Klebsiellq 60 (30) (0.999) was found to be

Table No  4: |preumonia statistically non-significant
Showed the record of | Pseudomonas 25(12.5) as shown in the Table 6.
temperatures in UTI | geroginosa Table No 6: The
patients (n=200) E.coli 55(27.5) presence of

microorganisms in the
Fungi 28 (14) UTI patients
In the treatment of the
Tricosporon spps 4(2) UTIs, Anti-bacterial drugs
Yeast 8 (4) were given according to the
Candida non- 4(2) culture ~ test  results.
albicans Carbapenems like
Candida albicans 12 (6) Meropenem, Ertapenem and
Faropenem (40% all
Mixed growth together) were the first class
of drugs prescribed
Gram +ve and gram- 12 (6) followed by Cephalosporins
ve (25%) and Cefaperazone +
sulbactum (12.5%)
Mean = 50; SD = 16.5; df=3; Chi Square — respectively ~with
6.762; "p=0.999; ns=non-significant statistically ~  significant
Temperature n A . values (*p=0.0439), as
shown in Table 7.
<98.6°F 65 325 Table No 7: Treatment of UTI
with Anti-bacterial drugs
98.7-102°F 115 575 S. | Anti-bacterial agents Number of
No patients n
>103°F 20 10 (%)
1 | CARBAPENEMS
Mean= 66.67; SD=47.52; Chi-square = 0.00137; Meropenem 70 (35)
"p=0.099; df=2; ns:no.n—.51gn1ﬁcant . Ertapenem 5(2.5)
The presence of Nitrites was recorded in the Faropencm 5(25)
UTI patients. It was found that amongst P :
(n=200) patients, 70% of the patients were 2 | TETRACYCLINES
shown with positive values, while 30% of Minocycline 20 (10)
them have shown negative, with no significant 3 | MACROLIDES
difference statistically (Table 5). o Clarithromycin 5(2.5)
Tt "Il)“zzleenzo 5: The presence of Nitrites in the 4 | GLYCOPEPTIDES
Vancomycin 5(2.5)
5 | OXAZOLIDIONES
Linezolid 52.5)
6 | CEPHALOSPORINS
Cefoperazone 50 (25)
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7 | POLYMIXIN B
Xolabin 5(2.5)
8 | COMBINATION
Cefoperazone+sulbactum 25 (12.5)
Cefepimettazobactum 5(2.5)

Mean = 18.18; SD=22.28;
F-Test - *p=0.0439; F=3.865; df=10

DISCUSSION

The current study was conducted in 200 patients for
a period of more than one year, to analyse the
prevalence of UTIs in a tertiary care hospital.
Women are more likely than males to get a urinary
tract infection (UTI), which is a common bacterial
infection that affects many individuals, studies
revealed [15]. However, in the present study, more
than 50% were males who were > 55 years of age as
compared to females.

Although some research indicates a connection
between a greater body mass index (BMI) and a
higher incidence of UTIs, other studies have not
discovered any meaningful association [16]. In
particular, some studies suggest that those who are
obese (BMI >30) may be more prone to UTIs than
people who are normal weight. Other research,
however, has not found a statistically significant
difference in BMI between those who have UTIs and
those who do not[17]. In the present study, greater
body mass index (BMI) had a higher prevalence of
UTIs, as evident with the 50% of patients who were
overweight and obese, the results seem to be
consistent with the previous research!®, Urinary tract
infections, or UTIs, and concomitant illnesses can
raise the likelihood of getting one, complicate
diagnosis and treatment, and perhaps result in more
serious complications. UTIs are more common in
some people with underlying medical disorders,
including as diabetes or kidney disease, which can
also make treatment more difficult [18]. The
comorbid conditions were recorded; hypertensive
patients (55%) were of majority with UTI infections
followed by Diabetes mellitus (47.5%) and
combination of both hypertension and diabetes
mellitus (35%). CKD patients were accounted for
32.5% of the total number of patients (n=200)
followed by hypothyroidism (25%). The
combination of hypothyroidism with the other
ailments like hypertension and cardiovascular
diseases were also considered as comorbid
conditions. In the present study, an average count of
WBCs (cellsymm?®) during admission, stay and
discharge was recorded in total number of 154
patients. It was observed that the values which were
raised at the time of admission was tend to decline
in a significant manner at the time of discharge. One
indicator of the presence of an infection is the white
blood cell (WBC) count, which is a component of
the complete blood count (CBC). Leukocytosis, or a
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high WBC count, frequently denotes an infection or
other inflammatory diseases [19].

Pyuria, or the presence of pus cells in the urine, is a
symptom of inflammation and may be an indication
of a urinary tract infection (UTI). A greater count
indicates an infection, but a modest number of pus
cells—up to 5 per high power field—is normal [20].
UTIs can be either asymptomatic (with pain and
cloudy urine) or symptomatic (with bacteria in the
urine, or bacteriuria). About 80% of the total patients
suffered from > 5 HPF in the present study.
Increased blood levels of the C-reactive protein
(CRP) can be a sign of inflammation and, in certain
situations, can assist distinguish between upper and
lower urinary tract infections (UTIs). The liver
produces CRP as a reaction to inflammation, and
infections, particularly UTlIs, can cause its levels to
rise noticeably [21]. The CRP levels were raised by
55% in total number of patients (n=200) in the
present study.

Creatinine levels can be impacted by UTIs,
particularly if they involve the kidneys
(pyelonephritis). Because the kidneys can't filter
waste products like creatinine as well, infections can
affect renal function and raise blood creatinine levels
[22]. On the other hand, urine creatinine may
decrease as a result of UTIs, which may be a sign of
renal impairment [23]. The serum creatinine levels
were raised significantly in 30% of the males and
females each in the present study which was
consistent with the above studies.

A wurinary tract infection (UTI) is frequently
indicated by nitrites in the urine. The presence of
nitrates in the urine is indicative of a bacterial
infection in the urinary system because certain
bacteria can change them into nitrites [24]. In the
present study, nitrites were identified in 70%
(n=140) of the patients indicative of infection in the
urinary tract.

The main cause of urinary tract infections (UTIs) is
the presence of bacteria, specifically Escherichia
coli (E. coli). Gram-positive and Gram-negative
bacteria are among the other organisms that can
cause UTIs, particularly in complex infections.
Rarely, fungi can also result in UTIs according to the
study [25]. In the present study, Gram -ve bacteria
was occupied with 70%, followed by fungi (14%)
and gram +ve bacteria (10%). In Gram negative
bacteria, Klebsiella pneumoniae (n=60) was
identified in maximum number of patients followed
by Pseudomonas aeruginosa (n=55), and
Escherichia coli (n=25) as consistent with the
previous studies. Multiple bacteria, not just one,
were detected in the urine sample when there was a
"mixed growth" in a urine culture (MGUC) [26].
About 6% of the total number of patients were
reported to possess with mixed growth in the present
study. In the treatment of UTIs, the most prescribed
drugs were Carbapenems (40%) followed by
Cephalosporins  (25%) and Cefaperazone +
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sulbactum (12.5%). A broad-spectrum class of beta-
lactam antibiotics called carbapenems is used to
treat severe bacterial infections. They are frequently
employed as a last resort to treat serious infections
because of their reputation for killing a variety of
bacteria, even those that are resistant to other
antibiotics [27].

However, age, the use of particular birth control
methods, and anatomical issues with the urinary
system can all raise the risk. In females, other risk
factors include age, poor hygiene, urinary catheters,
constipation, dehydration, smoking, and alcohol use.
In females, risk factors include female anatomy,
sexual activity, hormonal changes, specific birth,
control techniques, and past UTIs [28]. The current
observational study explored the etiological factors
so that different treatment strategies can be executed
for successful treatment and any possible
prevention.

CONCLUSION

UTTs significantly impair the quality of life for those
who are afflicted and cause significant financial and
public health costs. The present study reflected the
prevalence of UTIs in males as compared to females.
The effect of BMI, comorbid condition, WBC count,
pus cells, temperature, presence of nitrites, CRP,
serum creatinine and presence of microorganisms
was found to be responsible and was remarkable.
Gram negative bacteria was found to be more
accountable than the other organisms for the
occurrence of UTIs. The main purpose of the potent
antibiotic class known as carbapenems is to treat
severe bacterial infections, such as complicated
urinary tract infections (cUTIs) as evident with the
present study. Knowing the etiological factors aids
in determining the causes of illness development
there by disease prevention, diagnosis, and treatment
all depend on an understanding of etiology.
Additionally, antibiotics chosen for UTIs might lead
to resistance despite an elaborated culture report.
Hence, a thorough depiction of occurrence of UTI
might be helpful for control of urinary tract
infections.
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