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Urinary tract infections are one of the major health problem affecting both sexes of all age
group. UTIs are often treated with different broad-spectrum antibiotics. Poor patient
compliance and incomplete course of antibiotic therapy have resulted in the evolution of
resistance to many of these antibiotics. The aim of this study was to determine the
prevalence of bacteria causing urinary tract infections and their susceptibility pattern of
patients reporting in MGM Muthoot Medical Centre Pathanamthitta. Mid stream urine
(MSU) specimens sent to the laboratory from October 2018 to March 2019 were collected
and inoculated onto blood agar and MacConkey agar and incubated at 37ºC for 24 hours.
Identification and antibiotic susceptibility test were done following standard operative
procedures. 35% (757/2179) samples showed a significant growth out of which 50%
(379/757) were females, 31% (234/757) were males and 19% (144/757) were children.
Uropathogenic E. coli (UPEC) has been found to be the major pathogen causing UTI in all
category of patients which account for 70% (526/757) followed by Klebsiella spp. 19%
(140/757), Enterococcus spp. 6% (38), Pseudomonas spp. 4% (32), Proteus spp. 2% (11)
and Staphylococcus aureus 1% (9).The higher rate of sensitivity among UPEC isolates
were towards imipenem /meropenem (99%), piperacillin – tazobactam (96%),
cefaperazone- sulbactam (96%), amikacin (96%) nitrofurantoin (92%) and gentamicin (84
%). The most sensitive oral antibiotics were nitrofurantoin (92%) followed by
trimethoprim/sulfamethoxazole ie cotrimoxazole (61%) and the quinolone group (43%).
These data may be used to determine trends in antimicrobial susceptibilities, to formulate
local antibiotic policies in order to assist clinicians in the rational choice of antibiotic
therapy to prevent misuse or overuse of antibiotics.

Introduction
Urinary tract infections are one of the major
health problem affecting both sexes of all age
group (Maleki et al., 2017). It is more
common in females as compared to males due
to shorter urethra & sexually active life during
reproductive age group (Humayun et al.,

2012). The other predisposing factors are
pregnancy, use of contraceptive method,
urinary tract abnormality, blockage in the tube
due to kidney stones or benign prostatic
hyperplasia, suppressed immune system or
any other surgical intervention of the urinary
tract (Tuli et al., 2016).
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Escherichia coli is the most widely recognized
Gram-negative extra intestinal pathogen
isolated from urine culture in patients with
UTIs, whether complicated or uncomplicated,
accounting for 70–80 % of community
acquired infections and 40– 60 % of
healthcare- associated infections (Hisano et
al., 2015). Uropathogenic Escherichia coli
(UPEC) utilize a variety of virulence factors
such as surface structural components, like
lipopolysaccharide, capsule, flagella, pili,
outer membrane proteins, as well as secreted
toxins and siderophore.
Consequently, these mechanisms are double
edged weapon as they play an important role
in UTI pathogenesis furthermore; they are
attractive candidates for the development of
new drugs and vaccines (Werneburg et al.,
2015 & O’Brien et al., 2016).
Urinary tract infections, caused by multidrug
resistant UPEC are alarmingly escalating.
Widespread utilization of empirical antibiotics
without
performing
anti-microbial
susceptibility testing led to expanding
resistance to different classes of antimicrobial
agents generally prescribed among UPEC
isolates in our country. In last decade bacteria
emerged with new forms of virulence and new
patterns of resistance to antimicrobial agents.
World wide, Antimicrobial resistance among
UPEC is a major health concern because of its
expanding resistance to different classes of
antimicrobial agents generally prescribed
(Polse et al., 2016).
The increasing resistance to several broadspectrum antibiotics, utilized in the treatment
of
UTIs,
for
example
(ampicillin,
trimethoprim/sulfamethoxazole,
fluoroquinolons, and cephalosporin), among clinical
UPEC strains complicates treatment, increases
costs, and decreases the effectiveness of the
available antibiotics against this infection
(Biedenbach et al., 2016). Hospitalized
patients have a tendency to acquire UPEC

infections with higher antimicrobial resistance
(Lavigne et al., 2016). The proper selection of
empirical antimicrobials and the effectiveness
of antibiotic treatment necessitate a good
understanding of the typical bacteriology
involved in UTIs as well as the local
resistance patterns, and the specific patient’s
antimicrobial and microbiologic history
(Bartoletti et al., 2016). The estimation of
local aetiology and susceptibility profile could
support the most effective empirical treatment.
The aim of this study was to determine
bacterial etiologic agent of uropathogen and
evaluate their in vitro susceptibility pattern to
commonly used antimicrobial agents.
Materials and Methods
Study Design
The study was conducted in the Department of
Microbiology, MGM Muthoot Medical Centre
Pathanamthitta from October 2018 to March
2019. The study included all the patients who
were admitted or visited the outpatient
department in the hospital with symptoms of
UTI during the study period and had UTI
confirmed by positive urine culture reports.
Sample Collection and Processing
Clean catch mid-stream urine was collected
from patients referred by clinicians, insterile
wide mouthed container labeled with in
formation of patient’s age, sex & brief clinical
history.
Proper instructions were given to the patients
regarding the method of collection. In case of
catheterized patients, catheter tube was
cleaned & clamped & sample was collected a
septically by disposable syringe. The sample
was immediately transferred to microbiology
laboratory for culture & antibiotic sensitivity
test. Urine sample was processed with in 2
hours of receiving & collection.
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Direct Microscopy
Wet mount examination was performed to
look for the presence of pus cells, epithelial
cells, crystals & microorganisms.
Bacterial Identification
Urine sample was processed on MacConkey
agar & Blood agar by semi quantitative
method with the help of sterile calibrated loop
and incubated aerobically at 37 degree Celsius
for about 24-48 hrs. Urine culture plates were
examined for growth of bacteria. Growth of
>105 colony forming unit/ml was considered
as significant. Identification of the bacteria
was done on the basis of cultural
characteristics, gram staining & biochemical
reactions.
The isolates were subjected to Antibiotics
usceptibility teston Mueller Hinton agar by
Kirby Bauer disk diffusion method as per
CLSI(2017) guidelines using the commercially
available antibiotic discs. In this study 11
groups of antibiotics were used which were
quinolones, cephalosporins, aminoglycosides,
aminopenicillins, carbapenems, sulphonamides, nitrofurantoin, fosfomycin, cindamycin,
linezolid &vancomycin
Lawn culture was performed on Mueller
Hinton agar with the help of sterile cotton
swab & antibiotic discs were placed on the
plate & incubated at 37 degree Celsius over
night. Diameter of zone of inhibition is
measured in millimetres as per guidelines
provided by the manufacturer & grouped into
Sensitive, Intermediate & Resistant.
Results and Discussion
A total of 2179 samples were collected in the
study, of that 757 samples showed significant
growth with culture positivity rate of 35 %.
The remaining were either sterile or did not
show any significant growth. Our result more

or less correlates with the study of (Haque et
al., 2015) who found that, the prevalence of
UTIs was 46.67 %. In comparison to our
result; (Pratap et al., 2016) found that
prevalence rate of UTI was 32.5%.
Among 757 positive samples 50% (379/757)
were females, 31% (234/757) were males and
19% (144/757) were children. This result is in
accordance with other studies that females
have a higher frequency of UTI compared to
males (Salunke and Gidamudi, 2017; Mangal
et al., 2017) reported similar finding. Similar
results were shown by the Mahajan et al., that
is due to the close proximity of the female
urethra to the source of bacteria (eg. Anus,
vagina) (Mahajan et al., 2016). Females are
more prone to UTI than males as they lack
bacteriostatic property of prostatic secretions
(Al-Jebouri, 1989). This result is in
accordance with other studies showed that
females have a higher frequency of UTI
compared to males (Salunke and Gidamudi,
2017; Mangal et al., 2017) reported similar
finding. The anatomical site of the urogenital
tract in females is in charge of bacterial
contaminations caused by both internal and
external flora (Shanthi and Kayathri, 2012).
E. coli has been found to be the major
pathogen causing UTI in all category of
patients which account for 70% (526/757)
followed by Klebsiella spp. 19% (140/757),
Enterococcus spp.6% (38), Pseudomonas spp.
4% (32) Proteus spp. 2% (11), and
Staphylococcus aureus 1%. This finding was
in agreement with previous studies study done
by (Stefaniuk et al., 2016; Kumar et al., 2016)
in which similar results were reported. This
result is in agreement with the previous
studies of (Salunke and Gidamudi, 2017;
Sanjee et al., 2017; Vranic et al., 2017; Wong
et al., 2017) in which similar organisms were
isolated, with E.coli was the most prevalent
isolate.
The highest rate of isolation of E. coli causing

905

Int.J.Curr.Microbiol.App.Sci (2021) 10(04): 903-913

UTI may be attributed to most of the bacterial
organisms causing UTI originate from the
faecal flora and among these facultative
anaerobes, E. coli constitutes the major
portion superimposed by various virulence
factors that facilitate the ascent of bacteria
from faecal flora, up the urethra into the
bladder. They have several factors responsible
for their attachment to uroepithelium such as
adhesins, pili and fimbriae (Das et al., 2006).
The higher rate of sensitivity among UPEC
isolates were towards imipenem /meropenem
(99%), piperacillin – tazobactam (96%),
cefaperazone- sulbactam (96%),amikacin
(96%) nitrofurantoin (92%) and gentamicin
(84 %). The most sensitive oral antibiotics
were nitrofurantoin (92%) followed by
trimethoprim/sulfamethoxazole ie cotrimoxazole (61%) and the quinolone group (43%).
Most of the isolates were resistant to ampicilin
(92% resistant). Cephalosporin group of
antibiotics irrespective of their generation
showed a sensitivity percentage of 31-33%
except for ceftazidime which showed a higher
sensitivity percentage (58%).

(Thangavel et al., 2017) who reported that the
higher rate of sensitivity among UPEC isolate
were towards Amikacin (96.3 %), Imipenem
(96.3 %), and Nitrofurantoin (89.7%). The
susceptibility patterns of E.coli against
different antibiotics vary in different
geographical regions, eventually leading to
empirical therapy which is based on the local
susceptibility profiles. Bacterial biofilm are
often associated with long-term persistence of
organism in various environments. Bacteria in
biofilm display dramatically increased
resistance to antibiotics (Tajbakhsh et al.,
2016).
Urinary tract infection (UTI) is one of the
most frequent causes of nosocomial infections.
Effective treatment of patients with UTIs
commonly relies on the identification of the
type of organisms and the selection of an
effective antibiotic agent to the organism. The
pattern of antimicrobial resistance of bacteria
producing UTI varies in different regions.
Monitoring of antimicrobial susceptibility can
aid clinicians for prescribing appropriate
antibiotics and in prevention of development
of drug resistance.

This finding is in agreement with the study of

Table.1 Isolated Pathogens With Their Prevalence Rate
Sl No.

Pathogen Isolated

1
2
3
4
5
6

Escherichia coli
Klebsiella spp.
Enterococci spp
Pseudomonas spp
Proteus spp
Staphylococcus aureus
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Total
No.
526
140
38
32
11
9

Percentage
70%
19%
6%
4%
2%
1%
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Table.2 Antibiotic Discs Used
Antibiotics
Ampicillin
Amoxy-clav
Cephalexin
Cefuroxime
Cefixime
Cefotaxime/ceftriaxone
Ceftazidime
Cefipime
Ciprofloxacin
Norfloxacin
Ofloxacin
Gentamicin
Amikacin
Co-trimoxazole
Nitrofurantoin
Imipenem/ meropenem
Piperacillin- tazobactam
Cefaperazone- sulbactam
Colistin
Penicillin
Clindamycin
Fosfomycin
Linezolid
High level gentamicin
Vancomycin
Tigecycline
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μg
10
30
30
30
5
30
30
30
5
10
5
10
30
25
300
10
100/10
75/30
10
10U
2
200
30
120
30
15

Symbol
AMP
AMC
CN
CXM
CFM
CTX/CTR
CAZ
CPM
CIP
NX
OF
GEN
AK
COT
NIT
IMP/MRP
PIT
CFS
CL
P
CD
FO
LZ
HLG
VA
TGC
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Table.3 Antibiotic Sensitivity Pattern Of Commonly Isolated Uropathogens
ORGANISM

AMP

AMC

CN

CXM

CFM

CTX

CAZ

CPM

CIP

NX

OF

GEN

AK

COT

NIT

IMP

PIT

E.COLI

8

31

32

32

33

33

58

38

42

43

44

84

96

61

92

99

96

CF
S
96

KLEBSIELLA

0

25

20

38

37

37

46

48

57

58

61

79

77

67

65

84

74

74

P

CD

FO

LZ

VA

-

-

-

-

-

PSEUDOMONAS

-

-

-

-

-

-

50

43

43

39

43

54

64

-

-

64

64

-

-

-

-

-

-

ENTEROCOCCUS

64

-

-

-

-

-

-

-

17

17

18

67

-

-

89

-

-

-

8

-

70

100

100

STAPHYLOCOCCUS

-

-

-

-

-

-

-

22

-

-

81

85

72

93

-

-

-

21

71

-

100

100
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Fig.1 Percentage of UTI

Fig.2 Ratio of Culture Positive Samples

Fig.3 Isolated Pathogens with their Prevalence Rate
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Fig.4 Antibiotic Susceptibility Pattern of E.Coli (UPEC)

The prevalence of UTI in the study is 35%
which is similar Patel et al., (36.48%). In
comparison to our result; (Pratap et al., 2016)
found that prevalence rate of UTI was 32.5%.
The findings of the is in accordance with other
studies that females (50%) have a notable
frequency of UTI versus males (31%). This
difference in frequency could be due to
several clinical factors including anatomic
differences, hormonal effects, and behavioral
patterns. In the study Uropathogenic E. coli
(UPEC) is the major pathogen causing UTI in
all category of patients which account for 70%
followed
by
Klebsiella
spp.
19%,
Enterococcus spp. 6% (38), Pseudomonas spp.
4% (32), Proteus spp. 2% (11) and
Staphylococcus aureus 1% (9). This result is
in agreement with the previous studies of
(Salunke and Gidamudi, 2017; Sanjee et al.,
2017; Vranic et al., 2017; Wong et al., 2017)
in which similar organisms were isolated, with
E.coli was the most prevalent isolate.
According to the antibiogram of the isolated
UPEC, the higher rate of sensitivity were
towards imipenem /meropenem (99%),
piperacillin
–
tazobactam
(96%),
cefaperazone- sulbactam (96%), amikacin
(96%) nitrofurantoin (92%) and gentamicin
(84 %). The most sensitive oral antibiotics
were nitrofurantoin (92%) followed by
trimethoprim
/
sulfamethoxazole
ie

cotrimoxazole (61%) and the quinolone group
(43%). Cephalosporin group of antibiotics
showed a sensitivity percentage of 31-33%
irrespective of their generation except for
ceftazidime which showed a higher sensitivity
percentage (58%). Most of the isolates were
resistant to ampicillin (92% resistant). The
study of (Maleki et al., 2017) found that the
UPEC isolates were most resistant to
ampicillin (82.9%) & most sensitive to
nitrofurantoin (95.9%), gentamicin (77.2%),
and amikacin (71.5%).
This finding is in agreement with the study of
(Thangavel et al., 2017) who reported that the
higher rate of sensitivity among UPEC isolate
were towards Amikacin (96.3 %), Imipenem
(96.3
%),
and
Nitrofurantoin(89.7%).
(Munkhdelger et al., 2017) explained the
higher sensitivity rate towards nitrofurantoin
due to the lower frequency of the use of this
drug. The susceptibility patterns of E.coli
against different antibiotics vary in different
geographical regions, eventually leading to
empirical therapy which is based on the local
susceptibility profiles. Bacterial biofilm are
often associated with long-term persistence of
organism in various environments. Bacteria in
biofilm display dramatically increased
resistance to antibiotics (Tajbakhsh et al.,
2016).
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The highest rate of resistance among UPEC is
mainly due to unwise use of antibiotics. The
increased accessibility of antibiotics probably
an important factor in antibiotic resistance,
Discontinuation of treatment due to
negligence of patient or unavailability of drugs
also develop antibiotic resistance (Chander,
2016).
The practice of prescribing antibiotics to treat
UTI without bacterial characterization led to
increased resistance among uropathogens and
to decrease infectiveness of oral therapies.
Despite clinical symptoms of UTIs have been
ameliorated by numerous antibiotics, UPEC
persistence and resistance to antibiotics
represent a serious problem (Blango and
Mulvey, 2010). Therefore important measures
are mandatory to ensure rational and wellinformed use of antibiotics.
The high incidence rate of UTIs reported in
this study should be of great concern, as not
only do UTIs pose a threat to health, but they
also impose an economic and social burden.
Increasing rate of resistance to commonly
used antibiotics is an alarming sign for future
of healthcare sector. Injudicious use of
antibiotics could be the most important reason
for such high rate of increasing resistance.
Therefore, empirical treatment should be
carefully
selected
based
upon
the
susceptibility data of isolates as there is
variation in antibiotic susceptibility pattern of
UPEC. Antimicrobial stewardship has become
a highly important measure in the struggle to
preserve the effectiveness of available
antimicrobials.
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