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Abstract

Background: Emergence of antibacterial resistance and production of extended spectrum fB-lactamases (ESBLS) are responsible
for the frequently observed empirical therapy failures. Most countries have experienced rapid dissemination of esbls producing
Enterobacteriaceae isolates, particularly E. coli and Klebsiella pneumoniae. Esbls are clinically significant and when detected,
indicate the need for the use of appropriate antibacterial agents. But antibacterial choice is often complicated by multi-resistance.
Methods: This study was carried from January to June study the multidrug resistant (MDR) Enterobacteriaceae and ESBL
producing E. coli among urine isolates in hospital setting. Isolates from urine samples were primarily screened for possible ESBL
production, ampc production, mbl production followed by phenotypic confirmation. Antibiotic susceptibility testing (AST) was
done by Kirby Bauer disk diffusion method following Clinical and Laboratory Standard Institute (CLSI) guidelines.

Results: Total number of 354 sample were included in this study. Out of which 149 sample were positive by culture. The culture
was positive for Enterobacteriaceae and non Enterobacteriaceae family. In this study total 149 (42.09%) sample were positive for
culture. Out of 149 sample 95 samples were positive for Enterobacteriaceae and 54 samples were positive for non
Enterobacteriaceae. Enterobacteriaceae included 75(50.33%) E. coli, 14 (9.39 %) Klebsiella, 5(3.35%) Proteus, 1 (0.67%)
Citrobacter. Other non enterobacteriace isolates were 2(1.34%) Acinetobacter, 2(1.34%) Pseudomonas, 9(6.04%) Staphylococcus,
1(0.67%) Streptococcus, 29(19.46%) Enterococcus and 11(7.38%) Candida. Total 354(100%), Positive 149(42.09%), Resistance
58(38.93%0), Esbl 30 (51.72%), 19 E.coli, 10 Klebsiella, 1 Proteus, Ampcl7 (29.31%), 10 E.coli, 6 Klebsiella, 1 Proteus, Mbl4
(6.89%), 3 E.coli, 1 Proteus, Mrsa5(8.62%), 5 Staphylococcus, Vre2(3.44%), 2 Enterococcus.

Conclusions: Using the phenotypic confirmatory test forwarded by the CLSI, relatively significant E. coli isolates tested were
ESBL producers. Also high numbers of MDR organisms were isolated among Enterobacteriaceae. Isolates showed significant
resistance to the commonly prescribed drugs. These findings suggest for further study in this field including the consequences of

colonization with MDR and ESBL-producing bacteria both in the community and in the hospital setting.
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1. Introduction

A urinary tract infection (UTI) occurs when one or more parts
of the urinary system (kidneys, ureters, bladder, or urethra)
become infected with a pathogen (most frequently, bacteria).
UTIs most commonly occur in females; about 50% of all
females get a UTI during their lifetime. Many UTIs are not
serious but if infection reaches the kidneys, serious illness,
and even death, can occur. UTI is characterized as being either
upper urinary tract (ureter, kidney) or lower Urinary tract
(bladder, urethra) based on anatomic location of the infection.
(Patrick et al., 2013) [, Lower UTI may infect the urethra and
the bladder (cystitis). Upper UTI affects the ureter (ureteritis),
or renal parenchyma (pyelonephritis). Urinary tract infections
(UTIs) are among the most common infectious diseases
occurring in either the community or healthcare setting
(Nicolle L et al., 2005) @, Uncomplicated UTIs Typically
occur in the healthy adult non-pregnant woman, while
complicated UTIs (cUTIs) may occur in all sexes and age
groups and are frequently associated with either structural or
functional urinary tract abnormalities. Examples include
foreign bodies such as calculi (stones), indwelling catheters or
other drainage devices, obstruction, immunosuppression, renal

failure, renal transplantation and pregnancy (Lichtenberger et
al., 2008) B1. cUTI in the elderly is always complicated in men
with prostatic hypertrophy and in post-menopausal women
who may have an increased post-void residual volume
particularly the development of antimicrobial resistance, is
more common in cUTI. The causative uropathogens included
Escherichia coli (86%), Staphylococcus saprophyticus (4%),
Proteus species (3%), Klebsiella species (3%), Enterobacter
species (1.4%), Citrobacter species (0.8%), and Enterococcus
species (0.5%). Other less-frequent isolates in aggregate
caused 1.3% of infections (Gupta, et al., 1999). Escherichia
coli often occurs in the community and E. coli is one of the
commonest organisms causing urinary tract infections (UTIs)
the choice of agents to treat these infections is diminishing.
Asymptomatic bacteriuria (ASB) is common in the elderly,
rising with age to >50% in women and >35% in men over the
age of 80 years (Wagenlehner, et al. 2005) 8. They occur
mainly in specialist units and are often hospital acquired
(Livermore, et al. 2007). Bladder infections are the most
common type of UTI. Some individuals may have few or no
symptoms; however, the usual symptoms include dysuria
(pain or burning during urination), low abdominal pain, and/or
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urine that is cloudy or smells bad or unusual. (Patrick, et al.,
2013) M. The quantitative criterion appropriate for the
microbiological identification of significant bacteriuria is
generally considered to be at least 108 cfu/mL. In some
specific groups it is less: for men >108 cfu/mL; and for women
with symptoms of UTI it is >10° cfu/mL. (Intercollegiate, et
al., 2006) [l Extended-spectrum B-lactamases (ESBLs), which
confer resistance to and hydrolyzed the extended-spectrum
cephalosporins like ceftazidime, cefotaxime, monobactam-
aztreonam and related oxyimino B-lactams as well as older
penicillins and cephalosporins are produced by many gram
negative bacteria. AmpC p- lactamases are clinically
significant, since these confer resistance to cephalosporins in
the oxyimino group (cefotaxime, ceftazidime, ceftriaxone), 7-
a methoxy cephalosporins (cefoxitin or cefotetan) and are not
affected by available PB-lactamase inhibitors (clavulanate,
sulbactam, tazobactam) (Phillipon, et al., 2002) 11, MBLs are
broad—spectrum enzymes that hydrolyse most beta lactam
antibiotics, except monobactams, and are not inhibited by
conventional B- lactamase inhibitors like clavulanic acid or
sulbactam. High rates of multi-drug resistance have been
observed among enterobacteriaceae uropathogens, (87.4%).
Very high resistance was reported to Ampicillin, followed by
cotrimoxazole and Chloramphenicol. Isolates of K.
pneumonia and E. coli were the principal MDR isolates.
Overall prevalence of CPE (carbapenese producing
enterobactericeae) 2.73 has been Reported take in study.
Tsakris et al., 2015 found 93.3 per cent of patients with MBL
were males and concluded that male gender was an
independent high risk association. From North India, 20 %
of P. aeruginosa (Delhi) and 20.7 % of Gram-negative
organisms (Aligarh) and 47.8% E.coli, 17.3% P. aeruginosa,
13% K. pneumoniae (Kolkota) were reported as AmpC B —
lactamase Producers (Manchanda, et al., 2003) [
(Suranjana, A, et al., 2005). From South Indian states, 24.1 %
of Klebsiella spp. and 37.5 % of E. coli were AmpC producers
from Chennai; In Karnataka, 3.3 % of E. coli, 2.2 % of K.
pneumoniae, 5 % of C. freundii, and 5.5 % E. aerogeneswere
found to harbour AmpC enzymes (Ratna Subha et al., 2003;)
(201 'We have planned this study to evaluate the aerobic
bacterial profile of isolates causing urinary tract infection their
ressistance to various antimicrobial agents.

2 Aim & Objectives of the Study

AIM: To determine aerobic bacterial profile and antimicrobial
resistance in bacterial isolates causing urinary tract infection
in patient attending Integral Institute of Medical Science
Research Hospital Lucknow.

Objectives

1. To isolate and identify the various pathogens from the
cases of urinary tract infection.

2. Tofind out the types of antimicrobial resistance among the
bacterial isolates tests.

3. Material and Methods

It is observational study of clinically suspected cases of

urinary tract infection attending the OPD and IPD of Integral

Institute of Medical Science And Research Hospital. Samples

would be sent to microbiology laboratory for bacteriological

examination

3.1 Statistical Analysis
The categorical data will be analyzed by calculating
proportion. Mean & standard deviation will be calculated for
guantative data. The chi square test will be used to see the
association among categorical variable. p<0.05 will be taken
as significant. From the clinically suspected patients of urinary
tract infection, will be take clean midstream.

1. The sample will be inoculated on cystine lactose
electrolyte deficient agar (CLED), MaConkey agar and
blood agar plates.

2. After culture for differentiation of isolates gram positive
and gram negative will be done by gram stain smear.
Smear will be examined under oil immersion.

3. Uropathogens will be identified on the basis of gram’s
reaction, colony morphology, motility, catalase test,
oxidase test, and standerd biochemical test like-triple sugar
iron agar, hydrogen sulfide test, phenylalnine deaminase
test, indole test, Methyl red test, voges proskauer test,
nitrate reduction test, urease test, citrate utilization test.

3.2 Antimicrobial Susceptibility Test

The antimicrobial susceptibility testing will be done by Kirby-
Bauer’s Disk Diffusion Method on Mueller Hinton Agar and
interpreted as per Clinical Laboratory Standard Institution
guidelines (CLSI. 2014) and antibiotics disk will be use
according to bacterial isolate.

3.3 Detection of Antibiotic Resistance

3.3.1 Extended Spectrum Beta Lactamase (esbl) Detection
Disc Diffusion Test (CLSI M100 S24., 2015)

Procedure - Standard inoculums of test strains will be
prepared according to McFarland 0.5 turbidity standard and
Mueller Hinton agar plate will be inoculated by lawn culture
method. The lawn of test strain will be exposed to:

1. Cefotaxime (30pg)- Cefotaxime clavulnic  acid
(30ug/10pg) &

2. Ceftazidime (30pg) - Ceftazidime clavulnic acid
(30ug/10pg).

Interpretation: After 16-18 hours incubation > 5 mm
diameter increase in a zone diameter for either antimicrobial
agent tested in combination with clavulnic acid the zone
diameter of the agent when tested in alone will be confirm
ESBL producing by the strain (CLSI., 2015) 23

3.3.2 Ampc disc test (Black, et al., 2005) [8]

Procedure— All gram negative bacilli which yield < 18mm
zone size for cefoxitin (30ug) and also resistance against 3™
generation cephalosporins, will be tested for AmpC enzyme
production by AmpC disc test. On Mueller Hinton agar plate,
we will do a lawn culture of E.coli ATCC 25922. A cefoxitin
(30ug) would be placed on the lawn culture. Another sterile
plain/ Tris EDTA disc would be inoculated with several
colonies of the test strain (disc would be rehydrated with 20ul
of sterile saline). This inoculated disc would be placed with
inoculated face down on the lawn culture beside the cefoxitin
(30ug) (almost touching it).

Interpretation- After overnight incubation at 37°C. Plates will
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be examined for either an indentation or flattening of the zone
of inhibition.

3.3.3 Imipenem- EDTA Disc Test (Yong et al., 2002) %]
The IMP-EDTA test will be performed to detect MBL
production. The overnight broth cultures of test isolates
(opacity adjusted to 0.5 McFarland opacity standard) will be
inoculated onto Mueller-Hinton agar plates as lawn culture
according to the National committee for clinical laboratory
standards recommendations. Imipenem-EDTA disk method
(CDT) will be performed as described by Yong et al. A lawn
culture of test isolates will prepared. After allowing it to dry
for five minutes, two 10u imipenem discs, one alone
imipenem and one with EDTA imipenem disc,(commercially
available imipenem EDTA) will be placed on the surface of
agar plates approximately 30mm apart. The plates were
incubated overnight at 37°C.

Interpretation: An increase in zone diameter of > 7mm around
imipenem +EDTA disk in comparison to imipenem disk alone
indicated production of MBL.

4. Result

Total number of 354 sample were included in this study. Out
of which 149 sample were positive by culture. The culture was
positive for Enterobacteriaceae and non Enterobacteriaceae
family. In this study total 149 (42.09%) sample were positive
for culture. Out of 149 sample 95 samples were positive for
Enterobacteriaceae and 54 samples were positive for non
Enterobacteriaceae. Enterobacteriaceae included 75(50.33%)
E. coli, 14 (9.39 %) Klebsiella, 5(3.35%) Proteus, 1 (0.67%)
Citrobacter. Other non enterobacteriace isolates were
2(1.34%) Acinetobacter, 2(1.34%) Pseudomonas, 9(6.04%)
Staphylococcus, 1(0.67%)  Streptococcus, 29(19.46%)
Enterococcus and 11(7.38%) Candida.

Table 1: Culture Positive Isolates

Organism NO. %

E. coli 75 50.33%
Klesiellsa 14 9.39%
Proteus 5 3.35%
Citrobacter 1 0.67%
Acinetobacter 2 1.34%
Pseudomonas 2 1.34%
Staphylococcus 9 6.04%
Streptococcus 1 0.67%
Enterobacter 29 19.46%
Candida 11 7.38%
Total 149 100%

Table 2; Antimicrobial resistance among type of culture isolates

Total 354(100%)
Positive 149(42.09%)
Resistance 58(38.93%0)
ESBL| 30 (51.72%) 19E.coli 10 Klebsiella 1 Proteus
Ampc| 17(29.31%) |10 E.coli 6 Klebsiella 1 Proteus
MBL 4(6.89%) 3 E.coli 1 Proteus
MRSA|  5(8.62%) 5 Staphylococcus
VRE 2(3.44%) 2 Enterococcus

TYPE OF ISOLATES

W E.COLI=50.33%
W ENTERO=19.46%
= KLEB=9.39%

H CANDIDA=7.38%

B STAPH=6.04%

m PROTEUS=3.35%
ACINETO=1.34%
PSEUDO=1.34
CITRO=0.67%
STREPTO=0.67

Fig 1: Types of isolates in %

Table 3: Culture Positive Male and Female

Fig 2: Graphical distribution of patient in rural and urban area

Total No. Sample |IPD[OPD][IPD M[1PD F|OPD M|OPDF| IPDM (+) P | IPDF (+)P | OPDM (+) p | OPD F (+) P
354 225| 129 97 127 43 35 55 12 40
The % Of UTI In Rural And Urban Area Table 4: Socio Economic Status
Patient NO. of Patient %
Upper 1 0.28%
middle 70 20%
lower 183 80%
total 354 100%
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Fig 3: Positive culture Ratio among Male and Female UTI

Table 5: Distribution Of Patient Age in study population

Age Number Percentage (%)
0-10 55 15.53
11-20 32 9.03
21-30 89 25.14
31-40 56 15.81
41 -50 55 15.53
51-60 40 11.9
6170 18 5.08
71-80 7 1.97
81-90 1 0.28

91 - 100 1 0.28

Table 6: Results of Culture in Indoor Patients

Department | Sample | Male | Female Positive Organism Positive Organism
male female
Medicine 57 20 37 8 4 E.coli 2 klep3|ella 1 enteococcus 1 15 7E.coli 1Klebsiella 4Enter0f:00cus
citrobacter 3 Staphylococcus 1candida
Surgery 43 32 11 12 4 klebsiella 2 E. coli 1 pseudomonas 2 2E.coli 1 Enterococcus Sz
2staphylococcus 2 enterococcus 1 proteus
. . 4 E.coli 1klebsiella 7 Enterococcus
Casuality 42 19 23 7 6 E.coli 1 enterococcus 11 1 Citrobacter 1 candida
Pediatrics 35 23 12 7 4 E.coli 1 candida 1 enterococcus 6 3enterococcu_s 1staphy|c_)coccus
1staphylococcus 1candida 1 E.coli
Orthopedics 5 1 4 0 0 2 1 candida 1 E.coli
Opthalmoloy 3 0 3 0 0 3 lacinetobacter
Skin/VD 3 1 2 0 0 1 E. coli
TB/Chest 4 1 3 1 1 E.coli 2 1 Entero 1 E.coli
OBS & 7 E.coli 1 proteus 1 staphylococcus
Gynaecology 32 0 32 0 11 1 candida 1 klebsiella
Table 7: Results of Culture Indoor Patients
Department S | M| F | P(+) Male Organism P(+) Female Organism
Medicine 36 | 21 | 15 9 5 E.coli 3 Pseudomonas 1 10 7 E.coli 3 Enterococcus 1 Pseudomonas
enterococcus
Surgery 19 110 9 3 2 E. colil Proteus 2 2 E.coli 1 Enterococcus 1 Klebsiella
Casuality 0 0 0 0 0 0 0
Pediatric 16 |10 | 6 2 1 Enterococcus 1 E.coli 3 3 E.coli
Orthopedics 4 3 1 0 0 0
Opthomology/ENT| 0 0 0 0 0 0
Skin/VD 2 0 2 0 0
TB/Chest 0 0 0 0 0 0 0
15 E.coli 4 Klebsieella 2 Enterococcus
OBS & Gyne 481 0 | 48 0 0 26 2 Staphylococcus 1proteus Mirabilus 1 Candida

143



International Journal of Medical and Health Research

80.00%
60.00%
40.00%
20.00%
0.00%

¥ E.COLI
¥ KLEBSIELLA
® PROTEUS

Fig 5A: MBL Production

INOCULATED PLAIN
DISC WITH TEST
STRAIN
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5. Discussion

This study evaluates the susceptibility and resistance pattern
of bacterial strains isolated from community acquired UTIs,
health acquired UTI at IIMS&R in Lucknow (U.P). This study
provides valuable laboratory data and allows comparison of
the situation in IIMS&R Lucknow with other parts of the
country. The results show that 14.68% of urine samples from
patients attending the outpatient clinics at our hospital yielded
significant pathogens and 25.42% of urine samples from
patients attending Inpatient of our hospital yielded significant
pathogens. Community acquired infection is less than other
study (Sood et al., 2016). The culture positive rate for
community acquired uropathogens was higher in our study

than that reported at Aligarh, India (10.86%) (Akram et al.,
2007) 22

The result of this study showed that female UTI (63.23%) and
male UTI (36.74%) were similar with UTIs reported in
62.42% of females and in 37.67% of males in another study
(Sood et al., 2016).

It has been extensively reported that adult women and (61
years or more) or males had a higher incidence of UTI
(49.23%) compared to the elderly females (21.75%). have a
higher prevalence of UTI than men, principally owing to
anatomic and physical factors. (Akram et al., 2007) 22, This is
probably because with the advancing age, the incidence of
UTI increases is men due to prostate enlargement and
neurogenic bladder (Chandrasekhar et al., 2006). elderly 61
years or more (7.62%).

In this study Enterobacteriaceae are major causes of UTI
(64%) than non  Enterobacteriaceae  (36%). In
Enterobacteriaceae family species E. coli is most frequent
causes of UTI 75 (50.33%) E. coli, 14(%) Klebsiella,
5(9.39%) Proteus, 1(3.35%) Citrobacter. Non
Enterobactericae agent causes the UTI are 2(1.34%)
Acinetobacter, 2(1.34%) Pseudomonas, 9(6.04%)
Staphylococcus, 1(0.67%)  Streptococcus, 29(19.46%)
Enterococcus, 11(7.38%) Candida.

The second most prevalent species in my study was
Enterococcus 29(19.46%) Another study has reported
Enterococcus species (9.24%) (Sood et al.,, 2012). Non
fermenter isolated in this study was (2.25%)

In this study showed Ampc, A/S, Amp, in Citrobacter showed
100% resistance. In Saudi Arabia study, the high antibiotic
resistance against ampicillin and co-trimoxazole, nalidixic
acid, ciprofloxacin, tetracycline, norfloxacin against UTI.

In this study total number of 149 sample was positive, 51
strain of Enterobacteriaceae found resistance. 1 Ampc of E.
coli found without ESBL only cefoxitin resistanse. All
resistance of Ampc found correlated with ESBL in which 30
(20.13%) ESBL producer included organism E.coli 19
(63.33%), Klebsiella 10 (33.33%), Proteus 1 (3.33%).

Table 8: Percentage distribution of extended spectrum
beta- lactamase Ambler classification, Matello- - lactamase
producing uropathogens isolated over the study period

Organism ESBL Ampc MBL
(n=30) (n=17) (n=4)
E.coli 19 (63.33%), 10 (58.82%) 3 (75%)
Klebsiella 10 (33.33%), 6 (35.29%) 0 (0%)
Proteus 1 (3.33%) 1 (5.88%) 1 (25%)

In this study all imipenem resistance showed MBL producer 3
resistance imipenem, 1 intermidiate showed MBL producer.
All (4) MBL producer showed correlation with ESBL and
Ampc producer. This study correlated with another study at
Puducherry, India. (Noyal et al., 2008).

In this study showed that pyuria associated bacteuria. how
which similar to each other. Pyuria means 1 pus cell seen 7
field per HPF (uncentrifuged urine) have taken significant in
this study. In this study most cases have pyuria but not have
culture positive | have concluded that patient have significant
Asymtomatic pyuria. The reason may be patient have another
infection like clamydial infection, tuberculosis infection and
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fungal infection cancerous condition according to previous
study. In this study we find four patient of asymptomatic
bacteuria which have no complication of UTI (infrequent
urination, no pain and burning during urination, fever. Four
patient have no bacteuria only pyuria not have any
complication had been associated with tuberculosis, cancer,
other physiological abnormality.

The drawbacks of this study are the relatively small sample
size and simple screening method for detection of ESBL,
Ampc, MBL and not use for any molecular level detection
which enzyme responsible for ESBL like as (CTX-M, SHV,
TEM) and Ampc enzyme (Plasmidic AmpC beta-lactamase
eg. DHA-1, CMY-2) MBL, (blaIMP-1 genes, bla(VIM)
genes).PCR and other molecular method use in present time at
research institute. This study limited only bacterial culture not
use other culture like tuberculosis culture, clamydial culture.

6. Conclusion

= | have conclude that the culture positive rate for
nosocomial acquired infection (40%) was almost equal to
community acquired infection (40.31%) but community
acquired infection in some percent higher than nosocomial
acquired infection.

= As expected, E. coli was the most common etiological
agent identified and remains susceptible to nitrofurantoin.
This drug should therefore be the ideal antibiotic to use for
uncomplicated UTI.

= Female UTI (63.23%) had higher incidence than in male
(36.74%). This study prevalence rate was (42.09%) was so
than previous study conducted at IIMS&R Luck now
prevalence was (36.56%).

= Qut of 354 patient consider in this research 149 were
positive. | found that in which 58 sample resistance by
different mechanism including [ lactamase mechanism
like as ESBL enzyme, Ampc enzyme, MBL enzyme in
gram negative strain and gram positive have resistance
against Methicillin resistance in staphylococcus (MRSA)
and vancomycin resistance in Enterococcus (VRE).ESBL
found E.coli, klebsiella and proteus.

= This study concluded that the prevalence of UTI resistance
was (38.92%)

= This study concluded that immunocompromised people
and elderly female is more susceptible for UTI.

= This study showed that the prostrate enlargement old male
were more susceptibility.

= This study sometimes prove the some previous study
results on pyuria causes. Pyuria is not associated only
bacterial infection. Asymtomatic pyuria were associated
with other disease like tuberculosis infection,clamydial
infection, caculi in kidney, protrate enlargement.

= This study showed that culture positive not have pyuria
were associated with immunodeficiency.
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