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Abstract

Urinary tract infection (UTI) is the most common nosocomial infection among hospitalized patients. Area-specific

monitoring studies aimed to gain knowledge about the type of pathogens responsible for UTIs and resistance pattern of

the causative agents may help clinicians to choose correct treatment regimen. So, the present study was aimed to

investigate the antibiotic resistance of urinary pathogens isolated at Chittagong Medical College Hospital (CMCH)

during January to June, 2007. Out of 360 clinical samples of urine collected, 175 (48.61%) showed significant bacterial

growth. The most common pathogens isolated were Escherichia coli (66, 37.71%), Klebsiella species (60, 34.29%),

Proteus species (17, 9.71%) and Pseudomonas species (16, 9.14%). Members of the Enterobacteriaceae were 80%-

100% sensitive to Imipenem while they were found variably sensitive to other commonly used antibiotics.

Pseudomonas species were 100% sensitive to Imipenem, 75% to Amikacin, and 50% to Ceftazidime. Staphylococcus

aureus was found 100% sensitive to Vancomycin, 80% to Gentamicin and Amikacin each, and 55% to Oxacillin.

Enterococcus species were 80% sensitive to Imipenem, 60% to Ciprofloxacin, 50% to Vancomycin and Amikacin each.

The clinicians should use Imipenem selectively in cases of un-responsiveness to commonly used antibiotics.
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Introduction

Urinary tract infection (UTI) is one of the most important
causes of morbidity in the general population, and is the
second most common cause of morbidity among hospital
vtsitors. Moreover, UTI was found as the most common cause
of nosocomial infection among hospitalized patients.! With
advancing age, the incidence of UTI increases in men due to
prostate enlargement and neurogenic bladder.2 Recurrent UTI
are common and can lead to irreversible damage to the
kidneys, resulting in renal hypertension and renal failure in
severe cases.3 In the community, women are more prone to
develop UTI. It has been observed that about 20% of the
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women experienced a single episode of UTI during their
lifetime, and 3% of women had more than one episode of UTI
per year.4 Pregnancy also makes the women more susceptible
to the infection.s Catheter-associated UTI is a trenchant
problem with about 10% of the patients developing
bacteriuria.6

It is universally accepted that UTI can only be ascertained on
the basis of microscopy and microbial culture of urine. The
dip stick method used in many centres serves only as a
screening method but culture is needed for final diagnosis.” In
almost all cases of nosocomial UTI, there is a need to start
treatment before the final microbiological results are
available. Area-specific monitoring studies aimed to gain
knowledge about the types of pathoges responsible for UTIs
and their resistance pattern may help the clinician to choose

the correct empirical treatment.
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Studies from India, Bangladesh and Nepal have reported an
increased resistance of the urinary pathogens to commonly
used antibiotics.?-1© Any information from similar studies was
not available in the tertiary care hospital at Chittagong.
Hence, this study was undertaken to find out the frequency
and antibiotic susceptibility pattern of urinary pathogens
isolated from urine samples of suspected cases of UTIs at
Chittagong Medical College Hospital (CMCH).

Methods

This was a cross-sectional study conducted at the department
of Microbiology, Chittagong Medical College (CMC). The
samples of urine were obtained from patients of various
clinical wards and outpatients departments of the CMC
Hospital, during the period of January, 2007 to June, 2007.

The patients having suggestive symptoms and /or signs were
suspected as cases of UTI. Urine samples were collected by
standard mid-stream clean-catch method from all the cases.
Urine samples were also collected from catheterized patients.
The samples were inoculated on the Blood agar and
MacConkey agar media by calibrated wire loop and
incubated at 37°C overnight. The plates were observed for
bacterial growth. The isolates were identified by observing
colony morphology, Gram-stain characteristics and relevant
biochemical tests.!! Culture results were interpreted
according to the standard criteria and a growth of 2105 colony
forming units/ml was considered as significant bacteriuria.!2
Antibiotic susceptibility test was carried out by the Kirby
Bauer technique!® and interpretations were made for each
bacterial isolate following interpretative criteria
recommended by the National Committee for Clinical

Laboratory Standards (NCCLS).14

Appropriate quality control strains were used to validate the
results of the antimicrobial disk. The following were the
quality control strains used: Pseudomonas species NCTC-
10662, Staphylococcus aureus NCTC-6571, Escherichia coli
NCTC-10418.

Results

Out of 360 samples of urine, 175 (48.61%) showed significant
growth of uropathogens. Considering age distribution of the
culture-positive cases, 16 (9.14%) were children aged 10
years or less, and 40 (22.86%) were aged 60 years and above.
In all age groups, except those aged 0-10 years, females were
more frequently affected than males. (Table I)

Bangladesh J Med Microbiol

Mazed et al

Table I: Age and sex distribution of the culture positive urine

samples

Age groups No of samples from-

in years Male Female Total

0-10 10 06 16 (9.14%)
11-20 14 17 31 (17.71%)
21-40 12 22 34 (19.43%)
41-60 14 40 54 (30.86%)
Above 60 19 21 40 (22.86%)
Total 69 106 175 (100.0%)

The commonest organisms isolated were Escherichia coli
(66, 37.71%) and Klebsiella species (60, 34.29%) followed
by Proteus species (17, 9.71%), Pseudomonas species (16,
9.14%) and others including
Staphylococcus (2.86%). (Table 1I)

Coagulase-negative

Table II: Distribution of bacterial isolates among 175 culture
positive cases

SIL. Name of bacteria No. of Percentage
no isolates
1 E. coli 66 37.71
2 Klebsiella spp 60 34.29
3 Proteus spp 17 9.71
4 Pseudomonas spp 16 9.14
5 Staphylococcus aureus 06 3.43
6 Enterococci 05 2.86
7 Coagulase-negative 05 2.86
Staphylococcus
Total 175 100.00

E. coli and Klebsiella were found highly sensitive to
Imipenem and Amikacin, but almost all were resistant to
Ampicillin, Ceftriaxone and Co-trimoxazole, and variably
sensitive to Amoxiclav, Gentamicin and Ciprofloxacin.
Proteus species were 100% sensitve to Imipenem and 50% to
Ceftriaxone and Amoxiclav, while 75% of them were
resistant to Gentamicin and 50% to Ciprofloxacin. (Tables
IIIa and I1Ib)

Pseudomonas species were found 100% sensitive to
Imipenem and 75% to Amikacin, while 100% of the
87.5% to Co-
trimoxazole, 81% to Ceftriaxone, 68.8% to Ciprofloxacin and

organism were resistant to Nitrofurantoin,
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68.75% to Gentamycin. (Tables I1la and IIIb) Table IIIb: Antibiotic sensitivity pattern of bacterial isolates

S. aureus were 100% sensitive to Vancomycin and 83% to Isolated bacteria  Sensitivity Number (%) of isolates against antimicrobial agents
Gentamycin and Amikacin each, while 100% were resistant pattern~ CIP F CAZ SXT IMP AK

to Ampicillin but found variably sensitive to Amoxiclav E. coli B(49)  56(849) 20(333) 10(152) 33(80.3) 53(803)
(50%), Oxacillin (50%) and Ciprofloxacin (33%). (Tables (n=66) 00(00) ~ 00(00)  14(21.2) 03(045) 13(19.7) 03(045)
II1a and IHb) 43 (65.2) 10(15.1)  32(485) 53(80.3)  00(00)  10(15.2)

Klebsiella 18(30.0) 40(66.7)  15(25.0)  06(10.0) 60 (100.0) 51(85.0)
Enterococci were found 83.3% sensitive to Imipenem, 66.7% spp (1=60) 03 (05.0) 02(033)  00(00) 00 (00) 00 (00) 02(03.3)

to Ciproﬂoxacin and 50% were sensitive to Vancomycin, 39 (65.0) 18(30.0)  45(75.0)  54(90.0) 00 (00) 07(11.7)

Gentamycin, Ceftriaxone, Co-trimoxazole and Amikacin all.
Proteus spp 06(37.5)  08(50.0) 02(125) 05(313) 16(100.0) 08 (50.0)

(n=16) 02(12.5)  00(00)  00(00)  03(18.7) 00(00)  00(00)
08(50.00  08(50.0) 14(87.5) 08(50.0) 00(00) 08 (50.0)

Coagulase-negative Staphylococcus was 80% sensitive to

Vancomycin and Imipenem each, while 80% were resistant to
Ceftriaxone and Gentamicin each. (Tables Illa and I1Ib)

Pseudomonas (18.7) 00(00)  08(50.0) 00(00)  16(100.0) 12(75.)

spp (n=16) 02(125)  00(00)  00(00)  02(125) 00(00) 00 (00)

0311(688) 16(100.0) 08(50.0) 14(87.5) 00(00)  04(25.0)

Table IITa: Antibiotic sensitivity pattern of bacterial isolates Staphylococcus 0Esy)  ND ND ND ND 05 (833)

aureus (n=06) 01(16.7) 01(16.7)
Isolated bacteria  Sensitivity Number (%) of isolates against antimicrobial agents 03 (50.0) 00 (00)

pattern  AMP AMC 0X VAN CN CRO

Enterococcus 04 (66.7) 03(50.0) 05(83.3) 03(50.0)
spp (n=6) 00 (00) 00(00)  00(00) 00 (00)
02(33.3) 03(50.0)  01(16.7) 03(50.0)

S 14212 40(606) ND ND 3(500) 140212
(n=66) IS 00(00)  26(394) 00(00)  04(06.1)

R 52(788)  00(00) 33(500)  48(72.7)
Coagulase-negative 01/(20.0) 02(40.00) 04 (30.0) 03 (60.0)

Staphylococcus 00 (00) 01(20.00) 01(20.0)  00(00)
(1=5) 04 (80.0) 02(40.00) 00(00) 02 (40.0)

Klebsiella 00(00)  36(60.0) 120000 09(150)
$pp (0=60) 00(00) 00 (00) 03(05.0)  06(10.0)
60 (100) 24 (40.0) 45(150)  45(75.0)

S= Sensitive, IS= Intermediately Sensitive, R= Resistant
Proteus spp ND 08 (50.0) 04(250)  08(500) CIP= Ciprofloxacin, F= Nitrofurantoin, CAZ= Ceftazidime, SXT= Cotrimoxazole,

IMP= Imipenem, AK= Amikacin.
(n=16) 03 (18.75) 00 (00) 03 (18.75)

05 (31.25) 12(750)  05(31.25)

Pseudomonas 04(25.0) 053125 02(125)
spp (0=16) 00 (00) 00(00)  01(06.25)
12(75.0) 11(68.75) 13 (81.25)

Discussion

Identification of the uropathogens and their susceptibility

pattern is very important in treating the cases of Urinary Tract

Staphylococeus 03(500)  03(50.0) 05(833)  02(333) Infections (UTI). In the present study, urine specimens were

aureus (n=06) 01(167)  00(00) 00(00)  01(16.7) cultured to see pattern of uropathogens and some 175
02(333)  03(50.0) 01(16.7) 03 (50.0) (48.61%) of the urine showed significant growth of bacteria.

So, majority (51.38%) of the cases remaining showed either
Enterococcus ND 00 (00) 03(50.0)  03(50.0)

$pp (0=6) 00(00)  00(00)  00(00)  00(00)
R 06(100)  03(50.0) 03(50.0) 03 (50.0)

insignificant bacteriuria or no growth with urine from the
suspected cases of UTI. Prior antibiotic therapy before

submitting the urine samples, and clinical conditions like
Coagulase-negative S 03(60.0)  01(200)  04(80.0) 01(200) 01 (20.0)

Staphylococcus IS 00(00) 00 (00) 00(00) 00 (00) 00 (00)
(n=5) R 02(40.00  04(80.0)  01(20.0) 04(80.0)  04(80.0)

non-gonococcal urethritis or others that mimic UTI could be
the factors responsible for insignificant bacteriuria or no
growth. Furthermore, 2.86% of the urine samples showing

S= Sensitive, IS= Intermediately Sensitive, R= Resistant gI‘OWth Of Coagulase—negative Staphylococcus Wthh are

AMP= Ampicillin, AMC= Amoxiclav, OX= Oxacillin, VAN=V; in, CN= . S
mpretin moxieray ractim ancomyein supposed to be non-pathogenic. This indicates the need for
Gentamycin, CRO= Ceftriaxone . . .
Y educating the patients about the method of collection of clean

catch mid-stream urine specimens.
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The age and sex distribution of the patients diagnosed with
UTI among the hospitalized patients and those attending the
outpatient department followed the natural epidemiological
pattern of UTI. There were a higher number of young male
children. Similarly, there was a predominance of young and
middle aged females, whereas in the older age groups of
more that 60 years, equal proportions of male and females
had UTL

In the present study, the Enterobacteriaceae group were the
most common pathogens isolated (Escherichia coli-37.71%,
Klebsiella species-34.29%, and Proteus species-9.71%),
followed by Pseudomonas (9.14%), Staphylococcus aureus
(3.43%), Enterococci (2.86%) and Coagulase-negative
Staphylococcus (2.86%). The isolation rate of urinary
pathogens of the present study is consistent with reports of
the studies published elsewhere recently.o!5.16

Isolation rate of S. aureus, which causes UTI rarely, was
3.43% in the present study. There were a few patients with
either renal calculus or hydronephrosis (not shown in the
result) who could have prior catheterization or may even be
suffering from bacteremic kidney infections. Hence, this
could probably explain the current isolation rate of S. aureus
from the cases of nosocomial UTI in the study.

E. coli was the principal pathogen isolated showing a high
susceptibility to Nitrofurantoin (85%), Imipenem (80%) and
Amikacin (80%), but showed variable sensitivity to other
commonly used antibiotics. This is consistent with reports
from different countries who have reported an increasing
resistance to Ampicillin, Ciprofloxacin, and Ceftriaxone.%16.17
Another study from Bangladesh reported an increased
resistance of the uropathogens to Ciprofloxacin.10

In the present study, Klebsiella species showed high
susceptibility to Imipenem (100%) and Amikacin (85%) but
were relatively resistant to commonly used antibiotics.
Proteus species were 100% susceptible to Imipenem, 50% to
Amikacin, Nitrofurantoin, Ceftriaxone and Amoxiclav each.
This finding is comparable to Manjula et al/ of India,!8 who
found members of Enterobacteiacae variably sensitive to
Amoxiclav, Ceftriaxone, Ceftazidime and Ciprofloxacin but
found all
susceptibility pattern were

isolates sensitive to Imipenem. Similar

also reported by other

investigators.!?

Pseudomonas species, a common cause of hospital-acquired
UTI, was found less sensitive to the common antibiotics but
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sensitive to Imipenem (100%) and Amikacin (75%). Similar

results were reported by investigators from other

countries.!620  Pseudomonas species were relatively
susceptible to the second line of anti-pseudomonas drugs and
most of these were associated with high-level resistance to
the first-line antibiotics investigated namely Amoxiclav,
Ceftriaxone, Ciprofloxacin and Gentamicin. This may be due
to widespread use of common antibiotics in the hospital and

cross-resistance among different bacteria.

S. aureus were found 100% sensitive to Vancomycin, 83% to
Amikacin and Gentamicin each but were less susceptible to
other common antibiotics. Coagulase-negative
Staphylococcus were 80% sensitive to Vancomycin and
Imipenem but relatively resistant to other antibiotics. Similar
to the present study, a recent report from Bangladesh Institute
of Research in Diabetes, Endocrine and Metabolic disorders
(BIRDEM), Dhaka had shown that S. aureus was 100%
sensitive to Vancomycin and mostly resistant to Ampicillin.2!
Almost similar susceptibility pattern was also reported by

other investigators.!6

As regards to Enterococci, 83% of the isolates were sensitive
to Imipenem, 67% to Ciprofloxacin, 50% to each of
Vancomycin, Gentamicin and Ceftriaxone. A report from the
SENTRY Antimicrobial Surveillance Program, USA also has
shown similar results.!6

The results of the present study showed that sensitivity rate of
the uropathogens were low for Co-trimoxazole and
Ampicillin. This low sensitivity could be due to widespread
use of the antibiotics in the community. It is possible that the
low sensitivity is present among uropathogens of the
nosocomial as well as community-acquired UTI. The patients
attending outpatient department and some of the hospitalized
patients may be having community-acquired UTI. In the
present study, community-acquired UTI and nosocomial UTI
were not been distinguished. This was the main limitation of

the study.

A high isolation rate of pathogens from urine samples of
clinically suspected UTI shows a good correlation between
clinical findings and microbiological methods. Gram-negative
bacteria were the commonest organisms isolated, among
which E. coli was the principal urinary pathogen. Data
presented in this study indicate that antibiotics commonly
used for the treatment of nosocomial UTIs are less effective.
Since this was a cross-sectional study, further regular
monitoring is required to establish reliable information about
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susceptibility pattern of urinary pathogens for optimal therapy

of patients with nosocomial UTI.
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