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INTRODUCTION

Sumit K. Mahato, Kumari Ranjeeta

ABSTRACT

Background: Urinary tract infection (UTI) is one of the common infections
encountered by the clinicians. Though a good number of antimicrobial agents
are available, still UTIs have become difficult to treat due to development of
resistance by the uropathogens. So, regional data regarding the common
uropathogens and their sensitivity pattern is required to guide the clinicians to
start empirical therapy while managing UTIs. The purpose of the study was to
identify different species of microorganisms, along with their antimicrobial
susceptibility pattern, causing urinary tract infection in outpatient and indoor
patients at RIMS, Ranchi, Jharkhand.

Methods: Observational study was conducted using urine culture and
sensitivity reports collected retrospectively from records maintained in the
department of Microbiology over a period from July 2016 to Feb 2017 in
tertiary care hospital.

Results: UTI was more common in females (57.74%) than in males (42.26%).
Among the uropathogens isolated Escherichia coli (37.41%) was found to be
the predominant organism followed by Klebsiella species (32.79%),
Pseudomonas species (25.86%), and gram-positive bacteria Staphylococcus
aureus accounted (3.92%) of total cases. The most common isolates were E.
coli showed high sensitivity to amikacin (79.24%), followed by levofloxacin
(77.21%) and gentamycin (62.26%). It was found to be resistant to norfloxacin
(86%), nalidixic acid (86.76%) and cefotaxime (69.88%).

Conclusions: Though various microorganisms are responsible for UTI.
Escherichia coli species is the most common organism. Antimicrobial
resistance has already emerged against many antibiotics, making empirical
treatment of these infections challenging.

Keywords: Antimicrobial susceptibility pattern, Bacterial isolates, Urine
culture, Urinary tract infection

generally indicates infection.® Indwelling urinary
catheters pose a risk for many infective complications

UTI is the most common bacterial infection accounting
for 25% of all infections. It is one of the most important
causes of morbidity and also the second most common
cause of hospital visit.* UTIs are defined by the presence
of a growth of more han 10° colony forming units (CFU)
of bacteria per ml of urine for asymptomatic individual
and much lower for symptomatic individual (~10°
CFU/ml).2 In urine sample obtained by supra pubic
aspiration or catheterization and in samples from a patient
with an indwelling catheter, colony count of 102-10* /ml

www.ijbcp.com

such as perinephric, vesical, and urethral abscesses as
well as epididymitis, prostatitis and orchitis. The overall
incidence of these complications is unknown, although 20
to 30 percent of patients with asymptomatic catheter-
induced UTIs may develop local or systemic symptoms.*
Women are more prone to UTIs, probably because they
have shorter urethras which therefore pass bacteria into
the urinary tract more easily.> Every woman has a 60%
lifetime risk of developing bacterial cystitis, which
develops mostly before the age of 24.5 In contrast, men
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have a lifetime risk of only 13%.% In children
approximately 5% of girls and 1% of boys have a UTI by
11 years of age.” It is also the most common cause of
nosocomial infections in adults. The vast majority of
uncomplicated UTIs are caused by the gram-negative
bacillus i.e. Escherichia coli, along with other pathogens
including Enterococci, Staphylococcus saprophyticus,
Klebsiella spp. and Proteus mirabilis. In patients with
suspected UTI, antibiotic treatment is usually started
empirically, before urine culture results are available. To
ensure appropriate treatment, knowledge of the
organisms that cause UTI and their antibiotic
susceptibility is mandatory. Local condition can modify
these data; they need to be constantly re-evaluated to
achieve a maximal clinical response before the antibiotic
susceptibility of the isolate is known. The aim of the
present study was to assess the changing susceptibility
pattern of urinary pathogens to antimicrobial agents in
UTls.

METHODS

A total of 1723 urine culture sensitivity reports were
analyzed of patients who were suspected to be having
urinary tract infection, from July 2016 to Feb 2017 with
prior Clean-catch midstream urine specimens from
patients diagnosed clinically to be having UTI on the
basis of symptoms (fever, dysuria and increased
frequency of urination) were inoculated on Blood Agar
and McConkey Agar plates, which were incubated
aerobically at 37°C overnight. Plates showing growth
suggestive of significant bacteruria, with colony counts
exceeding 10%fu/ml were subjected to standard
biochemical tests for identification and antimicrobial
sensitivity testing by Kirby- Bauer disc diffusion method.
Interpretation as ‘Sensitive’ or ‘Resistant’ was done on
the basis of the diameters of zones of inhibition of
bacterial growth as recommended by the disc
manufacturer. Antibiotics against which sensitivity was
tested in the present study included amoxycillin,
amoxiclav, ciprofloxacin, norfloxacin, levofloxacin, co-
trimoxazole, gentamicin, amikacin, nitrofurantoin,
imipenem, meropenem and cefotaxime.

RESULTS

A total of 1723 sample were studied Retrospectively out
of which 433 came out positive for culture. Among these
433, 183(42.26%) samples belonged to male and 250
(57.74%) belonged to female patient as shown in Figure
1. The most common isolates in this study have been the
Gram-negative bacilli which accounts for 76.78% of the
total positive isolates. In the gram-negative bacilli, the
predominant isolate was the Enterobacter spp. (n=162,
37.41%) followed by Klebsiella spp. (n=142, 32.79%),
and Pseudomonas (n=112, 25.86%) among the major
isolates. In the gram-positive bacteria, the main organism
identified was Staphylococcus aureus (n=17, 3.92%).
Table 1 shows the detailed frequency of all the isolates
identified.

® Female

m Male

Figure 1: Sex wise distribution of UTI in percentage.

Table 1: Species isolated, their number and
percentage from urine culture.

Species isolated  Number _Percentage |
E. coli 162 37.41%
Klebsiella 142 32.79%
Pseudomonas 112 25.86%
Staphylococcus 17 3.92%

The most common isolates were E. coli (37.41%) showed
high sensitivity to imipenem (90.80%), followed by
meropenem (85.40%), amikacin (79.24%) levofloxacin
(77.21%), gentamycin (62.26%) and ampicillin (59.92%).
It was found to be resistant to cotrimoxazole (96.14%),
norfloxacin (88%), nalidixic acid (86.76%), cefotaxime
(69.88%), ciprofloxacin (55.07%) and nitrofurantoin
(40.65%) as shown in Table 2.

Table 2: Susceptibility pattern of E. coli.

T
H.S 1.S R

Imipenem 90.80%  8.31% 1.76%
Meropenem 85.40% 12.63% 2.67%
Amikacin 79.24% % 20.75%
Levofloxacin 77.21%  7.61% 15.18%
Gentamycin 62.26% % 37.73%
Ampicillin 59.92%  17.07% 23%
Nitrofurantoin 51.22% 8.13% 40.65%
Ciprofloxacin 44.92% % 55.07%
Cefotaxime 17.22%  27.89%  69.88%
Nalidixic acid % 13.23%  86.76%
Norfloxacin % 12% 88%
Cotrimoxazole 3.80% 96.14%

H.S =high sensitivity, 1.S =Intermediate sensitivity, R=Resistant

The second most common isolates Klebsiella showed
high sensitivity to cefoperazone with sulbactum (100%),
imipenem  (92%), aminoglycosides like gentamicin
(69.64%) and amikacin (59.79%). It showed high
resistance to amoxicillin (100%), nalidixic acid (72.41%),
norfloxacin (55.07%), as shown in Table 3.
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Table 3: Susceptibility pattern of Klebsiella.

H.S 1.S R
Cefoperazone
with sulbactum  100% % %
imipenem 92% 7.79%
gentamycin 69.64% 30.35% %
amikacin 59.79% 39.17% %
levofloxacin 40% 38.09% 18.09%
ciprofloxacin 32.50% 32.50% 35%
Nitrofurantoin 25.80% 49.46% 24.73%
norfloxacin 11.59% 33.33% 55.07%
Nalidixic acid % 27.58% 72.41%
Amoxicillin % % 100%

H.S =high sensitivity, 1.S =Intermediate sensitivity, R=Resistant

Pseudomonas which is the 3 most predominant isolate
gave high sensitivity to imipenem (87%) ceftriaxone with
sulbactum (75%) and amikacin 55.47%. Among the
tested antibiotics it showed high resistance to amoxicillin
(87.50%), cefotaxime (81.37%), nalidixic acid (70.11%),
ampicillin (55%), norfloxacin (52.83%), ciprofloxacin
(35.46%) respectively.as shown in Table 4.

Table 4: Susceptibility pattern of
Pseudomonas aeruginosa.

Pseudomonas aeruginosa

H.S .S R
Imipenem 87% 13% %
Ceftriaxone with 750 2506 %
sulbactum
Amikacin 55.47% 44.52% %
Cefoperazone with 50% 50% %
sulbactum
Lomefloxacin 50% 50% %
Ofloxacin 50% 50% %
Piperacillin with 4583% 54.16% %
tazobactum
Levofloxacin 44.59% 40.54% 14.86%
Gentamycin 40.14% 40.14% 19.71%
Nitrofurantoin 26.12% 38.73% 35.13%
Ciprofloxacin 36.87% 27.66% 35.46%
Norfloxacin 13.20% 33.96% 52.83%
Ampicillin % 45% 55%
Nalidixic acid 29.88% 70.11%
Cefotaxime 5.28%  12.74% 81.37%
Amoxicillin 12.50 87.50%

H.S=high sensitivity, |.S =Intermediate sensitivity, R=Resisant

The least common isolates are Staphlococcus aureus, a
gram positive bacteria showed high sensitivity towards
norfloxacin (66.66%), imipenem (53.84%), nitrofurantoin
(44.44%) and cotrimoxazole (43%). It showed high
resistant towards amoxicillin (75.86%), nalidixic acid
(65.20%) vancomycin (43.87%). As shown in Table 5.

Table 5: Susceptibility pattern of
Staphylococcus aureus.

Staphylococcus aureus

H.S 1.S Resistant

Norfloxacin 66.66% % 33.33%
Imipenem 53.84% 23.07% 23.07%
Nitrofurantoin 44.44% 11.11% 44.44%
Cotrimoxazole  43% 31.08% 25.88%
Levofloxacin 41.66% 58.33% %

Ciprofloxacin 28.57% 50% 21.42%
Gentamycin 28.57% 28.57% 42.85%
Vancomycin 27.83% 29.14% 43.87%
Nalidixic acid 10.48% 24.32% 65.20%
Amoxicillin 9.12% 15.02% 75.86%

H.S =high sensitivity, 1.S =Intermediate sensitivity, R =Resisant

DISCUSSION

Urinary tract infections are common conditions
worldwide and the pattern of antimicrobial resistance
varies in different regions. The present study describes
the relationships between isolated bacterial agents and
antibiotic resistance of UTIs. The sex distribution of
patients in our study is consistent with those of other
reported studies, showing a statistically predominance of
females with UTI (57.74% of the positive cultures). This
result is similar to those reported from many other
centers.® The elevated incidence of infection among
females is related to difference between the male and
female genitourinary systems in anatomy and microflora.®

Escherichia coli (37.41%) is the most common organism
causing urinary tract infection in this study followed by
Klebsiella species. This is in accordance with earlier
study Ranjbar et al, and Amin et al.’®!! The highest
percentages of resistance of Escherichia coli causing
urinary tract infections were found for cotrimoxazole
(96.14%), norfloxacin (88%), nalidixic acid (86.76%),
cefotaxime (69.88%), whereas the highest percentages of
sensitivity were seen for imipenem (90.8%), meropenem
(85.4%), amikacin (79.24%), levofloxacin (77.21%),
gentamycin  (62.26%), ampicillin ~ (59.92%) and
nitrofurantoin (51.22%). Despite these finding resistances
to cotrimoxazole and floroquinolone is on rise as evident
from different study done worldwide. Resistance to
SMX-TMP in E. coli could have been due to acquired
mutational alterations of the chromosomal SUL and DFR
genes.’? By a horizontal transfer of antibiotic resistant
gene copies and subsequent integration of resistance-
determining gene sequences from the acquired gene into
homologous regions of the chromosomal copies. More
than 30 resistant variants of trimethoprim resistant DFR
genes and three variants of sulfonamide resistant SUL
genes have been described so far.!? In a study done in
Beijing during 1997-1999, approximately 60% of E. coli
were resistant to ciprofloxacin.’®* Resistance to
ciprofloxacin and levofloxacin in E. coli reached 21.6%
and 20.4%, respectively, of isolates tested in 2005. In the
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North American Urinary Tract Infection Collaboration
Alliance surveillance study, 5.5% and 5.1% of urinary E.
coli isolates from outpatients in the United States and
Canada were resistant to ciprofloxacin and levofloxacin,
respectively.* In Escherichia coli, mutational alterations
in the Fluoroquinolones target enzymes, namely, DNA
topoisomerase Il (DNA gyrase) and topoisomerase 1V,
are recognized to be the major mechanisms through
which resistance develops.®

Sensitivity and resistance towards gentamycin and
ampicillin are (62.26%, 37.73%) and (59.92%, 23%)
respectively. The resistance to antibiotics in our region
may be due to a higher rate of antibiotic usage, even in
the absence of a prescription. Reducing the number of
prescriptions of a particular antibiotic can lead to a
decrease in resistance rates. Khotaii et al, reported
resistance rates of 87.5% to ampicillin, 67.5% to
trimethoprim-sulfamethoxazole.’® A study done in King
Fahd Hospital, Saudi Arabia showed that meropenem was
95.8% sensitive followed by amikacin (93.7%) and
imipenem (91.71%) against extended spectrum
lactamase producing E. coli.t

It is worth noting that there is considerable reduction in
the activity of Trimethoprim-sulfamethoxazole followed
by cefotaxime and also nitrofurantoin among the
commonly used drugs in treatment of UTI. This was also
noted by Sana et al, in a study done in Kuwait and also in
the U.S, southern Europe, Israel, and Bangladesh with up
to 50% of E. coli strains being resistant to antibiotics
used.’>!® In our study, 40.65% of the isolates were
resistant to Nitrofurantoin, which is above 10% what is
common in most areas.'® This suggests a likelihood of
significant increase in resistance to this drug.'®2°

Athough the percentage of E. coli isolated from urine
culture is lower in our study due to emergence of
increasing trends of other etiological agent as causative
organism for UTI, it still supports the previous findings
indicating that E. coli is the principal etiological agent of
UTI, accounting for 46.98% of the screened cases.?%

The prevalence and antibiotic sensitivity of Klebsiella
strains varied among published literatures, as study from
Kuwait University, Kuwait, showed that Klebsiella was
accounting for 12.2% of the organism isolated.?* In a
study done in Aligarh, India, Klebsiella was isolated in
22% of cultures of 920 patients with UT1.% In our study
the Klebsiella was second most common isolated bacteria
(25.86%) and showed a low degree of sensitivity to most
antibiotics tested except an 100% to cefoperazone with
sulbactum, 92.0% sensitivity to imipenem, 69.64% to
gentamycin, 59.79% to amikacin. Among low sensitive
drug, resistance to amoxicillin were 100%, nalidixic acid
(72.41%), norfloxacin (55.07%), ciprofloxacin (35%).

K. pneumoniae produce various enzymes that target
specific parts of drugs and deactivate them. The enzymes
produced usually target beta lactam type drugs. These

enzymes include extended spectrum beta lactamases,
metallo-beta-lactamases, oxacillinases, K. pneumoniae
carbapenemases, and various others. These enzymes are
encoded on plasmids which K. pneumoniae seems to
readily uptake by conjugation process. Extended
spectrum beta-lactamases (ESBLS) are so named due to
their ability to hydrolyze a wide spectrum of beta-lactam
drugs. Their action occurs through the hydrolyzation of
the beta-lactam ring in beta-lactam drugs by nucleophilic
attack.® Plasmids encoding Temoniera (TEM) and
Sulfhydryl variable (SVH) ESBLs are the most common
to be found in isolated K. pneumoniae, which are active
against cephaloporins. The plasmids that encode the
ESBL genes also have been found to carry genes that
express resistance for drugs other than beta-lactams, such
as aminoglycosides.?’

Because carbapenems are not degraded by ESBLs, they
are used for treatment when ESBL producing K.
pneumoniae are isolated from patient samples, other
mechanism includes biofilm production, efflux pump.
Biofilms protects the K. pneumoniae from antibiotic
treatments. This protection, originally thought to be a
result of limited penetration of antibiotic molecules and
results of slow growth of pathogens at the center of the
biofilm.?

P. aeruginosa is the third most common pathogen
associated with hospital-acquired catheter associated
UTIs.28 Virulence of P. aeruginosa is multifactorial and
has been attributed to cell associated factors like alginate,
lipopolysaccharide (LPS), flagellum, virulence factors
like protease, elastase, phopholipase, pyocyanin, exotoxin
A, exoenzyme S, hemolysins (rhamnolipids) and
siderophores, shown to play an important role in
pathogenesis of P. aeruginosa induced infections like
respiratory tract infections, burn wound infections and
keratitis.?®*3° However, limited reports are available
regarding role of these virulence traits in urinary tract
infections. Woods et al. showed high production of
elastase and protease in strains isolated from urinary tract
infections in comparison to isolates from other infections
like burn wounds infection, skin wound infection and
acute pneumonia and still with above host factor in
preventing UTI the present study showed Pseudomonas
to be 3" most common organism causing UTI.3* Here,
Pseudomonas showed the highest sensitivity to amikacin,
then toward gentamicin and absolute resistance to
chloramphenicol,  nitrofurantoin,  cephalexin,  co-
amoxyclav, and tetracycline. In present study
Pseudomonas showed high sensitivity towards imipenem
(87%), ceftriaxone with sulbactum (75%).

S. aureus is a relatively infrequent urinary tract isolate in
the general population. In the present study
Staphylococcus accounted for 3.92% of UTI which is
higher when compared to finding obtained from other
study like in a multicenter, community-based study
conducted in Great Britain, S. aureus accounted for only
0.5% of isolates.® A similar laboratory-based study
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conducted in France found that S. aureus accounted for
only 1.3% of isolates from urine specimens submitted
from the community.*

Prior studies suggest that isolation of S. aureus from the
urine is often secondary to staphylococcal bacteremia
originating at another site (e.g., in cases of
endocarditis).®* Isolation of S. aureus from urine samples
in the absence of bacteremia is therefore often considered
to represent colonization. It is problematic to define the
exact role of S. aureus as a cause of symptomatic urinary
tract infection, as opposed to colonization, in this
population.

Long-term care patients have a high frequency of
asymptomatic bacteriuria.® There is evidence to suggest
that the majority of febrile episodes in long-term care
patients with bacteriuria are not, in fact, due to urinary
tract infection.®® Furthermore, long-term care patients
may have atypical symptoms in response to true
infection.3” Thus, a significant problem in interpreting
prior studies lies in the inherent difficulty in making a
definitive diagnosis of urinary tract infection in the long-
term care population.

In our study Staphylococcus was found sensitive to
norfloxacin (66.66%), imipenem (53.84%), nitrofurantoin
(44.44%) whereas resistance towards amoxicillin were
(75.86%), nalidixic acid (65.20%), vancomycin (43.87%)
and gentamycin (42.85%). A study conducted by
Adebola Onanuga et al, reported of higher resistance of
Staph. aureus to gentamicin (73.9%), (39.1%) to
nitrofurantoin and (69%) to vancomycin.®® Whereas in
our study, the resistance to gentamicin is low (42.85%)
but the resistance to nitrofurantoin and vancomycin is
quite similar. It is similar to the findings of Olayinka et al
who reported 57.7% resistance in vancomycin in hospital
associated S. aureus isolates in Zaria, Nigeria.*® Getanet
Beyene et al reported 100% of K. pneumoniae isolates
resistant to amoxicillin and ampicillin which is similar to
our study.*

CONCLUSION

Organisms isolated from urine culture in decreasing order
were E. coli, Klebsiella, Pseudomonas and S. aureus, E.
coli shows highly sensitive towards imipenem,
meropenem, amikacin and nitrofurantoin. It showed high
resistance towards commonly prescribed drug for UTI i.e.
found for cotrimoxazole, norfloxacin, nalidixic acid,
cefotaxime. Klebsiella the second most common isolates
which showed high sensitivity to cefoperazone with
sulbactum, aminoglycosides like gentamicin and
amikacin. It showed high resistance to amoxicillin,
nalidixic acid and norfloxacin. The third most common
isolates were Pseudomonas which showed high
sensitivity to imipenem, ceftriaxone with sulbactum and
amikacin with resistance to commonly prescribed drug
like amoxicillin, cefotaxime and nalidixic acid.

Staphylococcus though a rare cause of UTI is showing
high sensitivity towards norfloxacin, imipenem,
nitrofurantoin and high resistant towards amoxicillin,
nalidixic acid and vancomycin.

High level of antimicrobial resistance percentage in this
study indicates the appearance of resistance towards
commonly used antimicrobials agent such as first line
drugs (amoxicillin, ampicillin and cefotaxime), this may
be due to the widespread and prolonged use of these
drugs for empirical therapy that may have an impact on
the antibiotic treatment of UTI patients. The use of
ampicillin, amoxicillin and cefotaxime as first line
empirically therapy in UTI is causing lot of resistance so
it should not be used empirically. 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 there is derth of new molecules of
antibiotics for the management of UTI we need to be
concerned for this in future. A unified antibiotic protocol
is therefore necessary to restrict use of antibiotics
injudiciously in order to prevent resistance and reduce the
complication of UTI arising from use of resistant drugs.

In this study only limited numbers of drugs were studied
for sensitivity pattern and culture was done for common
pathogenic organisms and mechanism of resistance were
elaborated in brief of only few drugs. There is need for
wide range and periodical study to know the changing
sensitivity pattern of microorganisms. This study may be
helpful in deciding empirical therapy of an infection
considering other related factors before the actual culture
and sensitivity report of a microorganism comes.
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