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Abstract

Background: Urinary Tract Infections (UTIs) are the leading cause of gram-
negative bacteremia in patients of all ages and are associated with a high risk of
morbidity and mortality, especially in the elderly and account for significant
health care costs. Complicated UTI (cUTI) is one that occurs because of
anatomic, functional or pharmacologic factors that predispose the patient to
persistent infection, recurrent infection or treatment failure. The uropathogens
causing cUTI and their antibiotic sensitivity pattern varies considerably not only
from that in acute uncomplicated UTI but also with time. In the present scenario,
the essence of antimicrobial drug resistance of major uropathogens has posed a
global threat. The objective is to know the causative agents of complicated and
recurrent UTIs and their antimicrobial susceptibility patterns, in a tertiary care
hospital in northern India. Materials and Methods: This study of 102 patients
with microbiologically confirmed complicated and recurrent UTIs was
conducted between January 2013 and December 2014. Urine samples received
by the laboratory for culture and susceptibility testing over a period of study
were analyzed and included in this study. Antimicrobial susceptibility testing
was done on cultured isolates. Result: Out of 102 isolates, the most commonly
isolated organism was E.coli (72.54%) followed by Klebsiella species (14.70%),
Staphylococcus aureus (4.90%), Enterococcus (4.90%) & Pseudomonas (2.94%)
being the least common organism. E.coli was most susceptible to amikacin
(86.48%) and nitrofurantoin (72.97%). Klebsiella species was most susceptible
to amikacin (80%) and gentamicin (53.33%). Susceptibility of E. coli, Klebsiella
species and staphylococcus aureus to Levofloxacin was 13.51%, 40% and 40%
respectively. Conclusion: Treatment guidelines for UTIs should be based on the
current local antimicrobial sensitivity pattern of uropathogen and should be
revised periodically due to increasing resistance to commonly used antibiotics.

INTRODUCTION

Urinary Tract Infection (UTI) is one of the most
common bacterial infections and the second most
common infectious disease in community practice.
UTI occurs in all populations, from the neonate to
the geriatric patient, but it has a particular impact on
females of all ages (especially during pregnancy),
males at the two extremes of life, kidney transplant
recipients, and those with functional or structural
abnormalities of the urinary tract. In fact, UTIs are
the leading cause of gram-negative bacteremia in
patients of all age groups and are associated with a
high risk of mortality and morbidity, especially in
the elderly, and account for significant health care

costs.]. The most important issues regarding UTI
are their long-term consequences rather than the
direct infectious disease morbidity and mortality of
these infections. Bacteriuria may have a significant
impact on children, especially in the presence of an
anatomic  or  functional  abnormality, like
Vasicoureteric reflux. UTI causes permanent renal
damage in children. Chronic pyelonephritis is a
frequent cause of hypertension in children and
secondary hypertension in adults.’28l In case of
pregnant  women, untreated,  asymptomatic
bacteriuria is associated with a lot of adverse effects.
Untreated  bacteriuria in  pregnancy either
symptomatic or asymptomatic is associated with a
50% increase in the risk of low birth weight and a
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significant increase in the risk of premature
delivery, pre-eclampsia, anemia, hypertension and
postpartum endometritis.%3 UTIs are classified into
two groups: Uncomplicated UTI and complicated
UTLIS Uncomplicated UTI refers to acute cystitis or
pyelonephritis in non-pregnant outpatient women
without anatomic abnormalities or instrumentation
of the urinary tract.

A complicated UTI is one that occurs because of
anatomic, functional or pharmacologic factors that
predispose the patient to persistent infection,
recurrent infection or treatment failure.l The
definition is basically needed for the differing line
of management of cUTI as against uncomplicated
urinary tract infection. The uropathogens causing
cUTI and their antibiotic sensitivity pattern varies
considerably not only from that in acute
uncomplicated UTI but also with time. Recurrent
urinary tract infection is defined as three episodes of
urinary tract infection with 3 positive urine cultures
in the previous 12 months or two episodes in the last
six months. In the present scenario, the essence of
antimicrobial drug resistance of major uropathogens
has posed a global threat.!l Of the various
uropathogens, the most common organisms are
E.Coli, Enterococcus fecalis, Staphylococcus
aureus, Enterococci spp and Klebsiella species.™
Taking all these into considerations we need a study
to know the causative agents of complicated and
recurrent UTIs and their antimicrobial susceptibility
patterns, in a tertiary care hospital in northern India.
This study can help us to take a step towards
evidence-based medicine and help us to keep track
of antimicrobial susceptibility trends.[!d

MATERIALS AND METHODS

The cross-sectional study was conducted among the
patients who were attending the outpatient
department or who were admitted with complicated
and recurrent UTlIs fulfilling inclusion criteria in the
Department of Medicine and Department of
Microbiology, J.N. Medical College and Hospital,
AMU, Aligarh, a tertiary care hospital in Northern
India. The study period was from January 2013 to
December 2014. The study was approved by
Institutional Ethics Committee.

Study Population

A total of 102 patients was enrolled in the study
who were having clinical features and
bacteriological evidence of urinary tract infection
(i.e urinary tract infection confirmed by positive
urine culture reports) and fulfilled inclusion and
exclusion criteria after taking informed consent.

Inclusion Criteria

Age 13 years and above, Both sexes (i. e male and
female), Patients with a diagnosis of UTI with at
least one of the following features, Indwelling
catheter, Diabetes mellitus, Functional/anatomical

abnormality of the urinary tract,
Immunosuppression, Male sex, Voiding
dysfunction, Renal failure, Urolithiasis, History of
urinary tract surgery, Polycystic kidney and Patients
with a history of recurrent UTI (more than 2
episodes of UTI in previous 6 months or more than
3 episodes of UTI in previous 12 months).

Exclusion Criteria

HIV and immunocompromised patients, Advanced
renal failure, Hepatic dysfunction, Multiorgan
failure, uncontrolled diabetes mellitus, Patients with
malignancy, critically ill patients, renal transplant
and renal replacement therapy

Sample collection and processing

Clean catch mid-stream urine samples or those
obtained by aspiration from catheter tube or
suprapubic aspirate collected in sterile, wide mouth
universal container, from all the suspected UTI
patients (outdoor patients and indoor/ hospitalized
patients) were received and processed by the
Bacteriology Laboratory. Contaminated/ non-sterile
samples were discarded and not processed.

Bacterial identification and susceptibility testing
Urine samples were inoculated on appropriate
culture media by using semi-quantitative methods
and inoculated media was incubated for 48 hours
aerobically at 37°C. Cultures were then examined
for growth and colonies were counted for the
determination of significant or insignificant
bacteriuria. A growth of >105 colony forming
units/ml was considered assignificant bacteriuria,
suggestive of UTIL.EL Identification was done based
on standard biochemical and other laboratory
tests.[}2

Standard methods for the isolation and identification
of bacteria were used throughout the study. The
identified bacteria were also confirmed by the
selective media of the ‘Hi-crome series’ (Hi-media,
Mumbai, India). Isolates in significant numbers
were identified by using standard biochemical
tests.'  Antimicrobial susceptibility testing was
done for all the isolates using Kirby Bauer disc
diffusion method as recommended by the Clinical
and Laboratory Standards Institute. The antibiotic
panels for each group of isolates were selected
according to the CLSI guidelines, M100-S22, 2012
were obtained from HiMedia, India.

Antimicrobials tested for gram negative bacteria
were Amikacin (30 pg), gentamicin (10 pg),
Ofloxacin (5 pg), Cefoperazone(75  pg),
Cefoperazone+ Sulbactam (75/75 pg), Cefepime (30
Kg), Ceftriaxone (30 ug) and Nitrofurantoin (30ug).
Antimicrobials tested for staphylococcus aureus
bacteria were Amikacin (30 pg), Gentamicin(10pug),
Ciprofloxacin (5 png), Ofloxacin(5ug), Cefazolin
(30pg), Vancomycin (30ug), Clindamycin(2ug),
Azithromycin, Oxacillin (1pg) and Nitrofurantoin
(30ug). Antimicrobials tested for streptococcus
bacteria were Amoxycillin (30ug), Ciprofloxacin (5
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Kg), Gentamicin (10ug), Ofloxacin (5ug), Cefazolin
(30 ug), Vancomycin (30 pg), Azithromycin,
Nitrofurantoin (30ug), High Content Streptomycin
(300 pg) and High Content Gentamycin (120 pg)

Statistical Analysis

All the data was tabulated in a Microsoft excel
spreadsheet descriptive statistical analysis was done
using SPSS Software version 16.

RESULTS

A total number of 102 (n=102) cases of complicated
and recurrent urinary tract infections, who were
either admitted to medicine, endocrinology or
nephrology wards or attending medicine OPD,
endocrinology OPD or nephrology OPD in the
department of medicine, INMCH, Aligarh, who met
the inclusion criteria were included in the study.

[Table 1] shows the age distribution of all patients.
The majority of patients were from the age group
41-50 years (27.45%) followed by the group 51-60
years (21.56%) and age group 31-40 years

(18.62%). Out of 102 patients, males were 52
(50.98%), while the females were 50 (49.02%).

Out of 102 isolates, the most common organism was
E.coli (72.54%) followed by Klebsiella species
(14.70%), Staphylococcus aureus(4.90%),
Enterococcus (4.90%) and Pseudomonas (2.94%)
[Table 2]. [Table 3] shows the percentage of
Antibiotic Sensitivity Pattern of amikacin and
Gentamicin to uropathogens. It was seen that E. coli,
Klebsiella species and staphylococcus aureus were
highly sensitive to Amikacin 86.48%, 80% and
100% respectively but pseudomonas was mostly
resistant to amikacin. [Table 3] also shows that E.
coli, Klebsiella species and staphylococcus aureus
were moderately sensitive to Gentamicin 50%,
53.33% and 100% respectively but Pseudomonas
was mostly resistant to Gentamicin. [Table 4] shows
the percentage of Antibiotic Sensitivity Pattern of
Nitrofurantoin to uropathogens. It was seen that E.
coli, staphylococcus aureus and Enterococcus were
highly sensitive to Nitrofurantoin 72.97%, 100%
and 60% respectively but Klebsiella species was
mostly resistant to Nitrofurantoin. [Table 5] shows
E. coli and Klebsiella species were mostly resistant
to Ceftriaxone, Cefoparazone and Cefixime.

Table 1: Age distribution in the study group

Age Number of Cases % Total Case
15-20 8 7.84

21-30 10 9.80

31-40 19 18.62

41-50 28 27.45

51-60 22 21.56

61-70 11 10.78

71-80 24 3.92

Table 2: Organisms isolated from patients

Types of Organism No. of Cases (N=102) Percentage of Total cases (%)
E.coli 74 72.54

Klebsiella species 15 14.70

Staphylococcus aureus 5 4.90

Enterococcus 5 4.90

Pseudomonas 3 2.94

Table 3: Sensitivity and resistance pattern of various organisms to Amikacin and Gentamicin

Organisms Amikacin Gentamicin
Sensitive Resistant Sensitive Resistant
E.Coli (74) 64 (86.48%) 10 (13.51) 37(50%) 37(50%)
Klebsiella (15) 12 (80%) 3(20%) 8(53.33%) 7(46.66%)
Staph. aureus (5) 5(100%) 0(0%) 5(100%) 0(0%)
Pseudomonas (3) 1(33.33%) 2(66.66%) 1(33.33%) 2(66.66%)

Table 4: Sensitivity and resistance pattern of various organisms to Nitrofurantoin

Organisms Sensitive Resistant
E.Coli (74) 54(72.97%) 20(27.02%)
Klebsiella (15) 5(33.33%) 10(66.66)
Staph. aureus (5) 5(100%) 0
Enterococcus(5) 3(60%) 2(40%)

Table 5: Sensitivity and resistance pattern of various organisms to Ceftriaxone, Cefoparazone and Cefixime

Organisms Ceftriaxone Cefoparazone Cefixime
Sensitive Resistant Sensitive Resistant Sensitive Resistant
E.Coli (74) 11(14.86%) 63(86.3%) 10(14.86%) 64(86.46%) 13(17.56%) 61(82.43%)
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[ Klebsiella (15) | 2(13.33%) | 13(86.66%) | 2(13.33%) | 13(86.66%) | 2(13.33%) | 13(86.66%)
Table 6: Sensitivity and resistance pattern of various organisms to Levofloxacin and Ofloxacin
Organisms Levofloxacin Ofloxacin
Sensitive Resistant Sensitive Resistant
E.Coli (74) 10(13.51%) 64(86.46%) 6(8.10%) 68(91.84%)
Klebsiella (15) 6(40%) 9(60%) 5(33.33%) 10(66.66%)
Staph. aureus (5) 2(40%) 3(60%) 1(20%) 4(80%)

Susceptibility of E. coli, Klebsiella species and
staphylococcus aureus to Levofloxacin was 13.51%,
40% and 40% respectively [Table 6]. Susceptibility
of E. coli, Klebsiella species and staphylococcus
aureus to Ofloxacin was 10%, 33.33% and 20%
respectively [Table 6]. So [Table 6] shows that E.
coli, Klebsiella species and staphylococcus aureus
were highly resistant to Levofloxacin and Ofloxacin.

DISCUSSION

Urinary tract infections (UTIs) are among the most
common bacterial infections both in the community
and hospital setting. UTI is the most common
hospital acquired infection, accounting for as many
as 35 % of nosocomial infections. UTI is the second
most common infectious presentation in the
community practice.22

A complicated urinary tract infection is a urinary
infection occurring in a patient with a structural or
functional abnormality of the genitourinary tract.
Gram negative bacteria are the most common
organisms involved in the etiology of complicated
UTI. Among the gram negative organisms, E.coli is
the single most common organism involved in the
complicated UTI. In the past few years the number
of complicated UTIs due to resistant Gram-negative
bacteria has increased.

Out of the 102 patients included in the study group
the maximum age was 80 years and minimum age
was 15 years with mean age of 45.83+14.54 yrs and
Maximum number of cases were observed in 41-
50yr age group. The majority of patients were males
i.e 52 out of 102 (50.98 %) with females comprising
49.02 %. This observation is in concordance with
Mahesh and associates’ (Mahesh E et al., 2010)
findings in their study on complicated urinary tract
infection in a tertiary care center in south India.l4
They observed in their study that the majority of the
patients come under the age 50-70 years. The mean
age in their study was 55.47+21.51 years. And in
that study, the majority of the patients were males
i.e 62.45%. Most clinicians would suggest that male
gender alone is criteria for being a complicated
UTLES Thus, even though the uncomplicated UTI
more common in female and rare in male so any
male urinary infection is usually considered
complicated. Another reason for complicated UTI
being more common in male is that the structural
and genitourinary abnormalities are more common
in male as compared to female. This substantiates
the finding in our study, 50.98 % of males.

In our study, the major organism isolated was E.coli
(72.54%) followed by Klebsiella species (14.70%).
The results from worldwide review are similar to the
present study.16.17.1819.201 HandeArslan et al, 2005,
reported that E. coli was the causative agent in 78%
of complicated UTI. E.coli (65.7%) topped the list
of organisms causing complicated UTI. Peterson EA
et al., 1976, in their study done in USA have
reported E.coli as the most common organism
causing complicated UTI. Chen SS et al., 1998, in
their study done in Taiwan have reported E.coli,
Proteus mirabilis and Pseudomonas aeruginosa as
the most common uropathogens. A review by
Lindsay Nicolle, 2001 on complicated UTI reported
E.coli as the most common uropathogen with a
worldwide prevalence rate of 21-54%.

CONCLUSION

The rising trend of antibiotic resistance amongst
uropathogens, suggest the geographical location-
based information about uropathogens and its
antimicrobial susceptibility patterns. This study
provides important data to monitor and compare
with other studies, the trend of antimicrobial
susceptibility of uropathogens and helps us towards
deciding empirical treatment of UTIs at this tertiary
care hospital. Furthermore studies should be done
on a larger scale periodically in different regions, so
that empirical antibiotic therapy guidelines can be
framed according to local antimicrobial
susceptibility trends improving patient outcomes
and minimizing anitbiotic misuse.
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