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INTRODUCTION

ABSTRACT

Background: Urinary tract infection (UTI) is one of the most common bacterial
infections encountered and treated worldwide. The objective was to determine the
incidence, culture-sensitivity status, prescription pattern of antibiotics and response
to various antibiotics and other therapeutic considerations in patients of complicated
UTI (cUTI).

Methods: The observational prospective analytical study conducted in Department
of Nephrology, Grant Government Medical College and Sir JJ Group of Hospitals,
Mumbai.

Results: A total percentage of patients having UTT was 13.08%. Of these 200 patients,
119 patients were female (60%) and 81 patients were male (41 %). Among male,
the prevalence was seen more in geriatric age group and among female in adult
group. Symptomatologically, fever was the most common symptom. Among male,
diabetes mellitus was most commonly associated with cUTI whereas recurrent UTI
were more common among female. Of the 200 patients, culture sensitivity was
done in 133 patients. Escherichia coli was found to be the most common organism.
Quinolones were the most commonly prescribed first line drug followed by beta-
lactamase inhibitors. Combinations such as cefoperazone + linezolid were the most
commonly prescribed second-line drug, followed by combination of ceftriaxone or
cefoperazone with metronidazole. Paracetamol was the most common non antibiotic
support given.

Conclusions: The results of this study may not be representative of the general
population; but UTIs are often treated empirically, and susceptibility tests
are often carried out only when the patient has failed one or more courses of
antibiotics.
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UTI is also a major cause of the economic burden
in the society, the total cost of UTIs treated with

Urinary tract infection (UTI) is one of the most common
bacterial infections encountered and treated worldwide.! It is
the second most common cause of bacteremia in hospitalized
patients, accounting for 35% of nosocomial infection.?
Worldwide, it is estimated that there are 150 million UTIs
per annum, with symptomatic UTI occurring in as many
as 7 million, of which 100, 000 requires hospitalizations.>*
The prevalence and incidence of UTI is much more in
women than in men, at a ratio of 8:1, due to anatomical and
physiological reasons.>® Malnutrition, poor hygiene, low
socioeconomic statuses are associated with UTI, and these
factors are rife in rural settings.’
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prescription antibiotics is 1.6 billion US $.* Most UTIs
are uncomplicated cystitis caused by Escherichia coli in
otherwise healthy individual. These infections are easily
managed with short-term oral antimicrobial therapy.’
Complicated UTIs (cUTIs) are frequently associated with
either structural or functional urinary tract abnormalities
such as calculi (stones), indwelling catheters or other
drainage devices, obstruction, immunosuppression, renal
failure, renal transplantation, and pregnancy.'® Treatment
of cUTI are often less successful than treatment of
uncomplicated UTL.® The reasons for this include the
underlying abnormalities, particularly obstruction, which
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may prevent organism eradication; the tendency for
recurrent infections; and the presence of organisms with
increasing levels of resistance to antimicrobials agents
after their repeated course.”!!

The bacterial spectrum of cUTI is heterogeneous and
comprises a wide range of Gram-negative and Gram-positive
species. These bacterial spectrums can vary from place to
place and even among patients of the same institution.'” In
general, Gram-negative species account for approximately
70-80% of the spectrum and comprise of E. coli, followed
by Klebsiella, Pseudomonas, Proteus, Enterobacter and
Citrobacter. The Gram-positive pathogens account for
about 15-30% of the spectrum and comprise of enterococci,
followed by staphylococci.!3!”

It is well-recognized that, over the last several decades,
antimicrobial resistance has evolved in uropathogens
responsible for cUTIs. Not unexpectedly, patients who
experience a cUTI are more likely to harbor multiresistant
pathogens than patients with acute uncomplicated UTIs.!7"°
Furthermore, the increase in rates of antibiotic resistance
among Enterobacteriaceae has posed challenges in
choosing empiric regimens, especially when an infections
due to multidrug-resistant Enterobacteriaceae, extended-
spectrum beta-lactamases has been reported worldwide."
In addition, other mechanisms of resistance among urinary
pathogens including Klebsiella pneumoniae carbapenemases
and New Delhi metallo-beta-lactamases have also been
increasingly described.!*?

Recent guidelines from the infectious diseases society
recommended that empiric antibiotic therapy for UTIs should
be based on local resistance data, drug availability, and
antibiotic intolerance/allergy history of treated patients.?!?
However, current policies are based largely on ecological
relationships between prescribing and resistance, and
there are only limited data at the level of the individual
patient.”*?* Interventions to improve the quality of antibiotic
prescribing could be enhanced if antibiotic policy were based
individually for every patient based on safety, tolerability
and resistance pattern.? This study was designed for gaining
knowledge about the type of pathogens responsible for
cUTIs and their susceptibility patterns which may help the
clinicians to choose the right empirical treatment. Therefore,
it was aimed to determine the incidence, culture-sensitivity
status, prescription pattern of antibiotics and response to
various antibiotics and other therapeutic considerations in
patients of cUTL

METHODS

This was an observational prospective analytical study
conducted in outpatient and inpatient department of
Nephrology, Grant Medical College and Sir JJ groups of
Hospitals, Mumbai, after obtaining Institutional Ethics
Committee clearance. The study was conducted for a

period of six months, from January 2011 to June 2011,
during which 200 prescriptions were analyzed. The
sample size selection was based on the WHO guidelines
for conducting drug utilization studies and on the basis
of other such studies conducted in the past. Patients were
classified as having cUTI based on the criteria defined by
Rubenstein and Shaeffer.?® This study included patients
of all age and sex having UTI with a pre-existing renal
disorder from the Nephrology outpatient, inpatient
department or referred from other departments of Sir JJ
Groups of Hospitals. Patients with immunocompromised
condition or those on immunosuppressant drugs and
patients with emergency life threatening conditions or
any other infection besides UTI were excluded from
the study.

RESULTS

In a six-month study, from January 2011 to June 2011, a
total of 1529 patients attended Nephrology Department,
out of which 1406 were from the Nephrology outpatient
department and 123 patients were from the IPD and
referred patients. With having sample size of 200, total
percentages of patients having UTI is 13.08 % (Figure 1).
Out of these 200 patients, 119 patients were female (60%),
and 81 patients were male (41 %) (Figure 2). The patients
were of all age group from pediatric to geriatric. Among
the male, the prevalence was seen more in geriatric age
group and amongst female prevalence was seen more in
adult group (Table 1). Symptomatologically, fever was the
most common symptom followed by dysuria and urgency
(Figure 3). Among the male, Diabetes mellitus was the most
common factor associated with cUTI whereas recurrent
UTI was the more common among female (Figures 4
and 5). Of the 200 patients, culture sensitivity was done
in 133 patients considering patients’ severity of infection
and extent of renal disease involvement (Figure 6). E. coli
was found to be the most common organism accounting
for about 65% followed by Staphylococcus aureus,
Pseudomonas, Klebsiella, Candida, Proteus. In some
of the patients, there were mixed infections involving
E. coli with enterococci or Klebsiella or Candida. Total
number of patients infected with a particular organism
has been depicted in the table given below (Figure 7).
Quinolones such as ciprofloxacin, levofloxacin were the
most commonly prescribed first line drug followed by beta-
lactamase inhibitors such as penicillin and cephalosporin

Table 1: Age distribution of UTI in male and female.

Age group (years) Males (%) Females (%)
0-15 9 (11.11) 7 (8.6)
16-30 6 (7.40) 19 (23.45)
31-45 16 (19.75) 39 (48.14)
46-60 21(25.92) 32 (39.50)
>60 29 (35.80) 22 (27.16)

UTI: Urinary tract infection
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(Figure 8). Combinations such as cefoperazone + linezolid
were the most commonly prescribed second-line drug
followed by combination of ceftriaxone or cefoperazone
with metronidazole (Figure 9). Paracetamol was the most
common non antibiotic support given (Figure 10).

Distribution of UTI
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Figure 1: Distribution of urinary tract infection.
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Figure 3: Symptoms in patients with urinary tract
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DISCUSSION

Our study observes that the prevalence of cUTI was high
among females (60%) than males (41%) which was in
contrast to the study conducted in South India by Mahesh
etal. 2010 were prevalence was seen more in males (63%)
than in females (37%) and by Arul Prakasam et al. 2012
where prevalence in male was 85.7%. In our study, among
females highest prevalence is seen in age group of 31-45

M Recurrent UTI
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13% M Catheterization

¥ Diabetes

16% M Postmenopausal

23% M Renal stone

Figure 5: Risk factors for complicated urinary tract in
females.

Culture sensitivity

[l Culture
sensitivity
done

M culture
sensitivity
not done

Figure 6: Culture sensitivity report.
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Figure 7: Organism causing urinary tract infection.
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Figure 4: Risk factors for complicated urinary tract
infection in males.

Figure 8: First-line antibiotic prescribe to patients of
urinary tract infection.
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4.68%

9.37%

m Cefoperazone + Linezolid
Ceftriaxone + Metronidazole

m Cefoperazone + Metronidazole

m Aztreonam + Linezolid

W Meropenem + Metronidazole

20.31% ® Imipenam + Linezolid

Meropenem + Linezolid

Figure 9: Second-line antibiotics prescribe to patients
of urinary tract infection.
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Figure 10: Nonantibiotic support.

(48.14%) followed by 46-60 age group (39.50%). Close
proximity of female urethral meatus to anus, shorter urethra
and sexual intercourse have been reported as factors that
influences this higher prevalence in women. Among males an
increased prevalence of UTI was recorded among the elderly
age group, >60 (35.80%), and 41-50 (25.92%) than among
young age patients (7.40%). Increasing frequency of prostate
disease in males and diabetes mellitus are responsible for
increasing the incidence of UTI in elderly patients.” Fever
and Dysuria were the most common symptoms as with
similar studies worldwide. Among male, Diabetes mellitus
(38%) was the most common factor responsible for cUTI
followed by smoking (24%) and benign prostatic hyperplasia
(17%) and least with renal stone (7%). This was in contrast to
study conducted Arul Prakasam et al. 2012 were smoking
was found to be the most common factor followed by
Diabetes. However, our results were in agreement with other
study which showed that UTI is more common in diabetic
male patients.”’” Among females, recurrent UTI was the most
common factor (39%) followed by catheterization (23%)
and diabetes (17%). This was in agreement with the study
conducted in the past.”® Among all, who were sent for culture
sensitivity, E. coli (64.92%) topped the list of organisms
causing cUTI which was similar to studies conducted
worldwide such as by Arslan et al.,** Chen et al.,*! Peterson
et al.*? also by Nicolle.* In our study, the other organisms
isolated from culture were S. aureus (6.71%), Pseudomonas
(3.73%), Klebsiella (5.22%). All the cUTI suspects were
initially treated with empirical antibiotics. Quinolones were
the most widely prescribed antibiotics for the empirical
therapy of cUTI followed by cephalosporin, penicillin and
cotrimoxazole which was similar to studies done in the past
in India.”® Among fluoroquinolones, ciprofloxacin was the
most preferred, followed by norfloxacin and levofloxacin
and least was ofloxacin. Second line antibiotic were started

on those who did not show any good result with the first line
antibiotic, combination of cefoperazone and linezolid was
the most preferred second line antibiotic. Intravenous route
gave the entire second line antibiotic.

CONCLUSION

The results of this study may not be representative of the
general population; but UTIs are often treated empirically,
and susceptibility tests are often carried out only when the
patient has failed one or more courses of antibiotics. These
data may be used to determine trends in antimicrobial
susceptibilities, to formulate local antibiotic policies, to
compare local with national data and overall to assist
clinicians in the rational choice of antibiotic therapy to
prevent misuse, or overuse, of antibiotics. As lesser new
antibiotics are available for their management, we need to be
concerned of this issue in years to come especially in tertiary
care centers. A unified antibiotic protocol is necessary to limit
this increase and reduce the squeal of cUTIL.
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