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INTRODUCTION UTI is one of the major global health problems

affecting almost 150 million people every year and
responsible for about 8.1 million visits to health care
providers each year [5-7]. The presence of microbial
pathogens within the urinary tract is referred to as
urinary tract infection, and the site of infection usually
classifies it as the bladder (cystitis), kidney
(pyelonephritis), or urine (bacteriuria). If the UTI is
left untreated, it often results in serious complications
leading to a rise in treatment costs and mortality [8].

Urinary tract infection (UTI) is the most severe
bacterial infection constituting a common cause of
emergency department visits, which results in getting
antibiotics and hospitalization [1,2]. Increasing
multidrug-resistant pathogens (especially resistant to
the commonly used antimicrobials) is threatening our
ability to treat these kinds of infections and
increasingly being a concern [3, 4].
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The diagnosis of UTI must be based on positive urine
culture. Urine serves as one of the important cultured
ingredients for the growth of major pathogenic
bacteria responsible for UTI [6]. UTI develops when a
significant number of microorganisms (>10° cfu/ml)
are found in urine [9]. UTI affects patients of all age
groups and both sexes [10]. However, women are at
higher risk of developing UTI than men. A short
length of the urethra and its proximity to the anus as
well as pregnancy and sexual activity, are some of the
significant factors of UTI affecting women. The
incidence of this infection in women is about 30%
compared to only 1% in men [11-13].

According to the previous reports, Escherichia coli is
the most common uropathogen causing UTI, which
occurs in more than 80% of cases [10, 14, 15]. Primarily,
based on the symptomatology and microbiological
confirmations, acute UTI is treated with antibiotics.
The excessive use and misuse of antimicrobials are
considered significant factors in the rise of Multidrug-
resistance (MDR) uropathogenic bacteria [15, 16]. The
resistance pattern of uropathogens is changing
significantly with time, specifically in developing
countries, like Bangladesh [10]. The multidrug-
resistant pathogens are making UTI treatment more
difficult, increasing morbidity as well as mortality [5].
The emergence of multidrug-resistant E. coli causing
UTIs is increasing, according to reports from the USA,
Japan, China, India, Saudi Arabia, Brazil, and Nepal
[17-22]. antibiotic  resistance
significantly between countries. Since most UTIs are

However, varies
treated based on observation early diagnosis, proper
antimicrobial treatment is needed to reduce mortality
and other complications [23]. Moreover, the
prescribed antimicrobial agents should be determined
based on the most likely pathogens and their expected
resistance pattern in a geographic area. Regular
monitoring is needed for the causative agents of UTI
and their resistance patterns [24].

Antibiotic resistance is a consequence of bacterial
Nowadays,
antibiotics are used to treat a huge number of bacterial
infections that favor the development of resistance [5].
Moreover, antibiotic resistance patterns may have
significant variations in gender, age, and region.
Therefore, a regional study from different periods is
needed for a better understanding of the disease, its
treatment, and prevention of complications. This
study was aimed to analyze the MDR patterns to
antibiotics of E. coli causing UTI among the people
visiting a Diagnostic Centre at Mymensingh city in

adaptation to an antibiotic. a few

Bangladesh to facilitate better treatment and

management of this common infectious disease.

MATERIALS AND METHODS
Study design and location

This study was conducted in Mymensingh city,
Bangladesh, and the data were collected routinely
with their written consent from the Microbiology
Department of the Popular Diagnostic Centre from
August 2019 to August 2020. The study was also
approved by the ethical review committee of the
Department of Biochemistry and Molecular Biology,
Mawlana Bhashani Science and Technology
University, Santosh, Tangail-1902, Bangladesh, with
the certificate number MBSTU/BMB/TEST/2014/06(1).

Sample collection and laboratory analyses of
bacterial culture

Urine samples were collected from sterile wide-
mouthed urine cups. Each urine sample was then
inoculated onto a Blood Agar base (Oxoid,
Basingstoke, Hampshire, UK) with 10 % sheep blood,
MacConkey agar (Oxoid), and HiCrome UTI Agar
(HiMedia) in the Biosafety Cabinet Class II. The
inoculated plates streaked using a
calibrated loop and the plates were incubated at 37°c

were then

into an incubator for 18-24 hours for the growth of
bacteria. The plates yielding colony counts more than
or equal 100, 000 colonies/ml (=10°/ ml) of urine are
regarded as significant bacterial growth [1]. Bacterial
isolates were identified and characterized considering
colony morphology, microscopic examination, and
biochemical tests using Triple Sugar Iron (Oxoid) agar,
Motility Indole Urea (Oxoid), and Simmons Citrate
agar (Oxoid) following standard methods [5].

Antimicrobial susceptibility test (AST)

Antibiotic susceptibilities were performed for 453 E.
coli isolates against 16 different antibiotic discs (Oxoid,
UK) by standard disk diffusion technique as reported
by Clinical and Laboratory Standards Institute (CLSI)
using the Kirby-Bauer disk diffusion test on Mueller-
Hinton agar [25, 26]. Different classes of antibiotics

were used as follows: amoxicillin (penicillin),
cephradine, ceftriaxone, and ceftazidime
(cephalosporins); imipenem (carbapenems);
erythromycin (macrolides), Co-trimoxazole
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nalidixic acid,
(quinolones);

amikacin

moxifloxacin,
levofloxacin
netilmicin,

(sulfonamides);
ciprofloxacin,
gentamicin,
(aminoglycosides);
(monobactams).

and
and
(nitrofurantoin);
aztreonam The antibiotic
concentrations are as follows: amoxicillin (20 pg,
Oxoid), cephradine (30 pg, Oxoid), ceftriaxone (30ug,
Oxoid), ceftazidime (30 pg, Oxoid), imipenem (10 pg,
Oxoid), erythromycin (15pug, Oxoid), Co-trimoxazole
(25 pg, Oxoid), moxifloxacin (5ug, Oxoid), nalidixic
acid (30ug, Oxoid), ciprofloxacin (5pg, Oxoid),
levofloxacin (5ug, Oxoid), gentamicin (10ug, Oxoid),
netilmicin (30pg, Oxoid), amikacin (30 pg, Oxoid),
nitrofurantoin (300 pg, Oxoid) and aztreonam (30 pg,
Oxoid). MDR was defined as resistance to at least
three antimicrobial classes as suggested by
Magiorakos et al. [27]. After measuring the zone of
inhibition, results were determined compared to the
Clinical and Laboratory Standards Institute (CLSI)
guidelines [25]. The recommended reference strain
of E. coli ATCC 25922 was used as a control to the
antimicrobial test [26].

nitrofurantoin

Statistical analysis

Statistical Package for Social Science (SPSS) version 24
was used for the data analysis (SPSS Inc., Chicago, IL,
USA). Frequency distribution, Cross-tabulation, Chi-
square test, Fisher exact test, Pie chart and Bar chart
were applied for the statistical estimation of the
variables.

RESULTS
Gender distribution of the total study subjects

Figure 1 shows the gender distribution of the total
study subjects. A total of 4000 urine samples from
different ages and sex of suspected UTI patients were
processed to understand the resistance patterns of
several antibiotics. During this study period, 11.32%
(n=453) samples were found as growth positive;
among them, 66.2% (n=300) were from female patients
and 33.8% (n=153) from male patients with an
approximate ratio of 2:1.

m Male = Female

Figure 1. Pie diagram shows the gender distribution of male
and female patients. From 453 patients, 153 (33.8%) were
male and 300 (66.2%) were female patients.

Gender distribution of total subjects according to
age category

Figure 2 shows the gender distribution of the total UTI
patients according to their age category. The mean age
of the patients was 45.50 (47.94 for male and 44.27 for
female). Based on the age of the patients, the highest
rate of infection was observed in females except for
the age groups of 1-10 and 71-80 years. In these age
groups, males were found more infected than females
on average. The maximum number of bacterial
growths was observed in the age group of 41-50 years
for both male and female.
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Figure 2. The number of male & female patients according to
their age groups.

Overall antibiotic susceptibility pattern of E. coli

Overall susceptibility profiles for Gram-negative
bacteria with their percentages are summarized in
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Figure 3. In our study, E. coli was found to be the only
causative agent in the sample of patients with urinary
tract infection. In the AST, different types of antibiotic
discs have been used.
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Figure 3. Orange, aqua, and purple color bars show the percentages of resistant, intermediate and sensitivity patterns of

antibiotics against E. coli, respectively.

Antibiotic susceptibility pattern of E. coli according
to the age group of total patients

Table 1 shows the susceptibility pattern of E. coli
against antibiotics according to patients ages group.
Among 453 isolates, 99% of isolates were found
resistant to at least one antibiotic, and 92% were found
resistant to 3 or more classes of antibiotics, thus
classified as MDR. E. coli was found to be most
resistant to erythromycin (98%), followed by
amoxicillin  (89.4%), nalidixic acid (79.5%),
trimoxazole (78.1%), cephradine (69.5%), ceftriaxone
(60.9%), ciprofloxacin (59.6%), aztreonam (58.3%),
levofloxacin (54.3%). Resistance of E. coli was less
prevalent (<50%) to imipenem (7.3%), nitrofurantoin
(15.9%), amikacin (18.5%), netilmicin (20.5%),
gentamicin (28.5%), ceftazidime (46.4%). Those aged
between 41 to 50 years shows the highest resistance
pattern, followed by other age categories of the
patients. Since E. coliis the only uropathogenic
bacteria found in our study, the resistance profile of
this Gram-negative bacteria is presented in more
detail.

co-

Antibiotic susceptibility pattern of E. coli among
male and female patients

In table 2, the distribution of the resistance pattern and
its relation to gender are summarized. A statistically
significant trend in the rate of antibiotic resistance
according to the male and female was also assessed
using chi-square and Fisher exact test for the following
antibiotics: imipenem, gentamicin, nalidixic acid,
levofloxacin, cephradine, aztreonam, erythromycin,
ciprofloxacin, and nitrofurantoin. In our study, we
found a significant difference in the resistance and
sensitivity patterns of E coli. among the male and
female patients. Here we observed E. coli was found to
be the most resistant (99%) to erythromycin among the
female patients, while the percentage was slightly less
(96.1%) in the male patients. Furthermore, 91% of the
female patients were resistant to amoxicillin, 77% to
co-trimoxazole. In contrast, 86.3% male resistant to
amoxicillin, 80.4% to co-trimoxazole. In case of
sensitivity, imipenem had significant
sensitivity to E. coli, and the percentage was about 92%
for females and 90.2% for males. Moreover, 85% of
females and 78.4% of males were being sensitive to
nitrofurantoin.

shown a

www.bsmiab.org/jabet

259

Nobel et al., J Adv Biotechnol Exp Ther. 2021 Sep; 4(3): 256-264


http://www.bsmiab.org/jabet

Table 1. Susceptibility pattern of E. coli against antibiotics according to patient age group.

. Total
Antibiotics Pattern Age of the patients % (n)
1-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90
Amoxycillin S 0.0(0) 12.5(6) 31.3(15) 12.5(6) 6.3(3) 18.8(9) 18.8(9) 0.0(0) 0.0(0) 100(48)
(20 ug) R 59(24)  44(18)  133(54)  141(7)  252(102)  141(7)  126(1)  6727)  3.7(15)  100(405)
Cephradine S 2.4(3) 4.8(6) 31.0(39)  16.7(21) 14.3(18) 9.5(12) 19.024)  2.4(3) 0.0(0) 100(126)
(30 ug) 1 0.0(0) 0.0(0) 0.0(0) 50.0(6) 25.0(3) 25.0(3) 0.0(0) 0.0(0) 0.0(0) 100(12)
R 67(21)  5.7(18) 9.5(30) 11.4(36) 26.7(84) 162(51)  114(36)  7.624)  4.8(15)  100(315)
Ceftriaxone S 3.4(6) 5.2(9) 241(42)  155Q27)  17.2(30) 15527)  155(27)  3.4(6) 0.0(0) 100(174)
(30 ug) 1 0.0(0) 0.0(0) 0.0(0) 0.0(0) 100(3) 0.0(0) 0.0(0) 0.0(0) 0.0(0) 100(3)
R 6.5(18)  5.4(15) 9.8(27) 13.0(36) 26.1(72) 14.1(39)  12.0(33) 7.621)  54(15)  100(276)
Ceftazidime S 8.5(18) 2.8(6) 18.3(39) 16.9(36) 25.4(54) 14.1(30) 9.9(21) 4.209) 0.0(0) 100(213)
(30 ug) I 10.0(3) 0.0(0) 10.0(3) 20.0(6) 10.0(3) 10.0(3) 10.03)  20.06)  10.03) 100(30)
R 1.4(3) 8.6(18) 12.927)  10.0(21) 22.9(48) 157(33)  17.1(36)  5.7(12)  5.7(12)  100(210)
Imipenem S 5.8(24)  4.3(18) 145(60)  13.8(57)  24.6(102)  152(63)  13.0(54)  58(24)  29(12)  100(414)
(10 pg) 1 0.0(0) 0.0(0) 0.0(0) 0.0(0) 0.0(0) 0.0(0) 50.0(3) 50.0(3) 0.0(0) 100(6)
R 0.0(0) 18.2(6) 27.3(9) 18.2(6) 9.1(3) 9.1(3) 9.1(3) 0.0(0) 9.1(3) 100(33)
Erythromycin S 0.0(0) 33.3(3) 0.0(0) 0.0(0) 33.3(3) 0.0(0) 33.3(3) 0.0(0) 0.0(0) 100(9)
(15 pg) R 54(4) 4701 155(69)  142(63)  23.0(102)  14.9(66)  12.8(57)  6.1(27)  34(15)  100(444)
Co_trimoxazole S 3.1(3) 9.4(9) 21921)  15.6(15) 21.9(21) 9.4(9) 12512)  6.3(6) 0.0(0) 100(96)
(25 ug) 1 0.0(0) 0.0(0) 0.0(0) 0.0(0) 100.0(3) 0.0(0) 0.0(0) 0.0(0) 0.0(0) 100(3)
R 5921) 42015  13.6(48)  13.6(48)  22.9(81) 161(57)  13.6(48)  59(21) 4215  100(354)
Moxifloxacin S 3.9(6) 2.0(3) 23.5(36) 17.6(27) 25.5(39) 7.8(12) 17.6(27) 2.0(3) 0.0(0) 100(153)
6 ug) I 12.5(6) 0.0(0) 12.5(6) 18.8(9) 6.3(3) 18.8(9) 6.3(3) 125(6)  12.5(6) 100(48)
R 48(12) 8321  107(27)  10.7Q27)  25.0(63) 17.9(45)  11.9(30)  7.1(18) 3.609) 100(252)
Gentamicin S 6.7(18)  4.4(12) 15.6(42)  16.7(45) 24.4(66) 12233)  13.3(36)  5.6(15) 1.1(3) 100(270)
(10 pg) 1 5.6(3) 5.6(3) 222(12)  11.1(6) 222(12) 16.7(9) 11.1(6) 0.0(0) 5.6(3) 100(54)
R 23(3) 7.009) 11.6(15)  9.3(12) 20.9(27) 18.6(24)  14.0(18)  9.3(12) 7.009) 100(129)
Netilmycin S 5.6(18) 2.8(9) 13.142)  15.9(51) 27.1(87) 14.045)  12.1(39)  5.6(18)  3.7(12)  100(321)
(30 ug) 1 7.7(3) 23.1(9) 15.4(6) 7.7(3) 7.7(3) 15.4(6) 15.4(6) 0.0(0) 7.7(3) 100(39)
R 3.2(3) 6.5(6) 22.6(21) 9.7(9) 16.1(15) 16.1(15)  16.1(15)  9.7(9) 0.0(0) 100(93)
Nalidixic_Acid S 10.0(9) 6.7(6) 267(24)  13.3(12) 10.0(9) 133(12)  133(12)  6.7(6) 0.0(0) 100(90)
(30 ug) 1 0.0(0) 0.0(0) 0.0(0) 0.0(0) 0.0(0) 100.0(3) 0.0(0) 0.0(0) 0.0(0) 100(3)
R 42(15)  5.0(18) 12.5(45)  14.2(51) 26.7(96) 142(51)  13.3(48)  58(21)  42(15)  100(360)
Ciprofloxacin S 5.6(9) 1.93) 241(39)  18.5(30) 18.5(30) 13.021)  14.8(24)  3.7(6) 0.0(0) 100(162)
(5 1g) 1 14.3(3) 0.0(0) 14.3(3) 14.3(3) 14.3(3) 28.6(6) 0.0(0) 0.0(00 14.3(3) 100(21)
R 44(12)  7.8(21) 10(27) 11.1(30) 26.7(72) 14.4(39)  133(36)  7.821)  44(12)  100(270)
Levofloxacin S 5.2(9) 1.73) 241(42)  17.2(30) 20.7(36) 13.824)  13.8(24)  3.4(6) 0.0(0) 100(174)
(5 1g) I 18.2(6) 0.0(0) 9.1(3) 9.1(3) 9.1(3) 18.2(6) 18.2(6) 9.1(3) 9.1(3) 100(33)
R 3.7(9) 8.5(21) 9.8(24) 12.2(30) 26.8(66) 14.6(36)  122(30)  7.3(18)  4.9(12)  100(246)
Nitrofurantoin s 56Q1)  56(21)  13.6(1)  13.6(1)  24.8(93) 144(54)  12.8(48)  6.4(24)  32(12)  100(375)
(300 pg) I 0.0(0) 0.0(0) 0.0(0) 0.0(0) 0.0(0) 50.0(3) 50.0(3) 0.0(0) 0.0(0) 100(6)
R 42(3) 4.2(3) 250(18)  16.7(12) 16.7(12) 12.5(9) 12.5(9) 4.2(3) 4.2(3) 100(72)
Amikacin s 54(18)  3.6(12) 171(57)  16.2(54) 24.3(81) 11.739)  11.7(39)  5.4(18)  4.5(15)  100(333)
(30 ug) I 8.3(3) 8.3(3) 8.3(3) 8.3(3) 8.3(3) 16.7(6) 25.009) 16.7(6) 0.0(0) 100(84)
R 3.6(3) 10.7(9) 10.7(9) 7.1(6) 25.0(21) 25021)  143(12)  3.6(3) 0.0(0) 100(36)
Aztreonam S 6.309) 4.2(6) 22.9(33) 16.7(24) 25.0(36) 10.4(15) 4.2(6) 6.309) 4.2(6) 100(144)
(30 pg) I 13.3(6) 0.0(0) 6.7(3) 13.3(6) 33.3(15) 26.7(12) 6.7(3) 0.0(0) 0.0(0) 100(45)
R 3.4(9) 6.8(18) 125(33)  12.5(33) 20.5(54) 14.839)  19.3(51)  6.8(18) 3.4(9) 100(264)
(n)- indicates the number of patients, S=Sensitive, I=sIntermediate, R= Resistant
Table 2. Antibiotic susceptibility pattern of E. coli in male and female patients.
Gender »
Antibiotic Pattern Male gl Total Value
% (n) %(n)
Amoxycillin S 13.7 (21) 9.0 (27) 10.6 (48) 0,085
(20 pg) R 86.3(132) 91.0 273) 89.4 (405) :
) S 35.3(54) 24.0 (72) 27.8 (126) .
Cephradine I 3.9(6) 2.0 6) 26(12) 0.014
(30 ng) R 60.8 (93) 74.0 (222) 69.5 (315)
) S 43.1 (66) 108(36.0) 38.4 (174)
Ce(f;glaxone I 0.000) 103) 70) 0.186
Hg) R 56.9 (87) 63.0 (189) 60.9 (276)
Ceftazidime S 52.9 (81) 44.0 (132) 47.0 (213) 0.093
(30 pug) I 7.8 (12) 6.0 (18) 6.6 (30) !
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R 39.2 (60)

Imipenem ] 90.2 (138)
(18 ) I 3.9 (6)
e R 5.9 (9)
Erythromycin S 3.9(6)
(15 pg) R 96.1 (147)
Co_trimoxazole s 19.6 (30)
(25ug) I 0.0(0)
" R 80.4 (123)
Moxifloxacin s 37.3 (57)
6 ug) I 11.8 (18)
" R 51.0 (78)
Gentamicin s 68.6 (105)
(10 pg) I 5.9 (9)
" R 25.5 (39)
Netilmycin 5 72.5 (111)
(30 pg) I 5.9 (9)
" R 21.6 (33)
Nalidixic_Acid 5 29.4 (45)
(30 ug) I 0.0(0)

: R 70.6 (108)
Ciprofloxacin S 39.2 (60)
6 ug) I 7.8 (12)
" R 529 (81)

i S 43.1 (66)
Lev(ogﬂox;acm : s
" R 45.1 (69)
Nitrofurantoin SI 78(.)40((150)
eone R 21.6 (33)
Amikacin SI 76559((1917)
e R 17.6 (27)

S 31.4 (48)

AZ;roeonam I 15.7 (24)
e R 529 (81)

50.0 (150) 46.4 (210)
92.0 (276) 91.4 (414 () .
0.0(0) 1.3 (6) 0.002

8.0 (24) 7.3(33)
1.0 (3) 2.0 (9) 0.04*
99.0 (297) 98.0 (444)
22.0 (66) 21.2 (96)
1.0 (3) 703) 0:546
77.0 (231) 78.1 (354)
32.0 (96) 33.8 (153)
10.0 (30) 10.6 (48) 0.361
58.0 (174) 55.6 (252)
55.0 (165) 59.6 (270)
15.0 (45) 11.9 (54) 0.004*
30.0 (90) 28.5 (129)
70.0 (210) 321(70.9)
10.0 (30) 8.6 (3939) 0.328
20.0 (60) 20.5 (93)
15.0 (45) 19.9 (90) .
1.0 (3) 0.7 (3) 0.001
84.0 (252) 79.5 (360)
34.0 (102) 35.8 (162)
3.0 (9) 46 (21) 0.022*
63.0 (189) 59.6 (270)
36.0 (108) 38.4 (174)
5.0 (15) 7.3 (33) 0.004*
59.0 (177) 54.3 (246)
85.0 (255) 82.8 (375) .
2.0 (6) 1.3 (6) 0013
13.0 (39) 15.9 (72)
72.0 (216) 73.5 (333)
9.0 (27) 7.9 (36) 0.432
19.0 (57) 18.5 (84)
32.0 (96) 31.8 (144)
7.0 (21) 9.9 (45) 0.012*
61.0 (183) 58.3 (264)

(n)- indicates the number of patients, *Using Fisher Exact test because expected frequency < 0.05. S=Sensitive, I=Intermediate, R=Resistant

DISCUSSION

Antibiotic resistance is an alarming threat to our life
due to its misuse and immoderate use. So, it is crucial
for clinicians to be aware of the regional antibiotic
resistance rates before prescribing any kind of
antibiotics for UTI patients. Our study assessed the
antibiotic resistance pattern of E. coli causing UTI
among the people visiting the Popular Diagnostic
Centre in Mymensingh city, Bangladesh. From our
data, it is confirmed that E. coliis still the most
common single microorganism causing UTI
patients of all age groups. MDR was observed, and
surprisingly, E. coli being resistant to two-thirds of the
antimicrobials of distinct classes. The second and third

in

most common microorganisms differ significantly
from region to region and from one study to another.
A similar scenario is observed in our country as well
[28-32]. According to our study, from 4000 urine
samples, we found significant growth in 11.32%
(n=453) clinical samples. The frequency of the isolated
sample is close to the incidence reported by Ahmed,
Avasarala (2008), and Begum et al. (2006), which was
about 12.7% and 16.4%, respectively [33].

In the case of 11.32% (n=453) uropathogenic samples,
the majority 66.2% (n=300) were from female and 33.8%
(n=153) were from males. This value indicates that
women are more likely to develop UTI than men, and
at the age of 41 to 50, patients are more affected. Our
results, in this regard, are significantly co-related to
other studies [34-36]. Because of their anatomical and
physiological changes, women are more prone to
develop UTI than men. The reason is that the drier
environment in the urethra of males prevents the
optimal growth of bacteria. The antimicrobial activity
of the prostate secretions and the long distance
between the anus and urethra is one of the major
factors that creates the differences in the prevalence of
UTI between the two genders [37-39].

Repetitive unreasonable use of antibiotics changes the
environment for the intestinal flora and leads to
bacterial resistance [40]. In developing countries,
antibiotic resistance has now become a public health
concern, especially in countries like Bangladesh. Based
on different studies in Bangladeshi population, most
of the antibiotics here are found resistant to the
uropathogen. Similar findings have also been reported
in other parts of the world [40-41].

www.bsmiab.org/jabet

261

Nobel et al., J Adv Biotechnol Exp Ther. 2021 Sep; 4(3): 256-264


http://www.bsmiab.org/jabet

Our main prospect from this study was to focus on the
uropathogenic E. coli and their resistance patterns to
different  groups
administered to treat the infection over the last years.
Many factors may be involved, yet the abuse or
misuse of antibiotics is the primary reason for the
development of antibiotic resistance [11]. For first-line
empirical treatment, the resistance pattern of
antibiotics should not exceed 20% [43]. Our data
reveals that most of the antibiotics have already
crossed their safety limits and are unable to be treated
as a first-line treatment for the suspected patients.

of antibiotics commonly

Although the resistance patterns of netilmicin are
about 20.5% (n=93), it is considered a sensitive
antibiotic for Gram-negative bacteria.

In another study, it is noted that the level of antibiotic
resistance profile should be 10% or less is suitable for
empiric therapy [26]. If so, then our entire tested
antibiotics are no longer appropriate for empiric
management of UTI except imipenem. There is a
significant discrepancy in these two studies. Therefore,
a nationwide study is needed for the exact level of
antibiotic resistance patterns because day by day, it
has become an international threat to health. Not only
uropathogenic but also other pathogens are now
developing resistance to several antibiotics.

Sultana et al. (2018) [9] conducted a study in Dhaka,
clearly shown thatE. coliis 45% resistant against
imipenem, 59% resistant to amikacin, 87% to
gentamicin, and 66% to nitrofurantoin[9]. However, in
our study, these antibiotics have shown a significant
sensitivity  to E.
Mymensingh city. There is an evident regional
variation in the resistance pattern of antimicrobials
to E. coli. It has been observed that the resistance of
antimicrobial agents varies according to age, gender,
the appropriate
treatment, proper information is necessary regarding
these resistance patterns of the current bacteria to give
an effective antibiotic on time. In that case, health care

coli, which is conducted in

and regional distribution. For

providers should be aware of the resistance patterns of
different uropathogenic bacteria.

We tried to explore the overall resistance patterns of
several UTI
Mymensingh city, but it may not represent the whole
situation in Bangladesh. So, a well-organized study is
needed to find out the real scenarios of the multidrug-
resistant uropathogenic bacteria among the general
population of Bangladesh.

antibiotics  against infection in

LIMITATION OF THE STUDY

The major limitation of the present study is the lack of
clinical information to confirm whether urinary tract
infections were in hospital or community-acquired
and complicated or uncomplicated. The second thing
was that the study might not represent the whole
population in the Mymensingh city because only those
who come to the diagnostic centre either by referral or
study. We
emphasized those antibiotics that were only used for
regional health purposes. Hence, our study was
unable to talk about all the other types of antibiotics

as patients were included in this

profiles in clinical practice. Also, we could not monitor
the patient's health patterns and information about the
outcomes any further diagnostic tests they

performed.

or

CONCLUSION

MDR is widespread among uropathogenic bacteria.
Due to high resistance to commonly used antibiotics,
urinary tract infections, especially caused by E. coli,
are now very difficult to treat empirically. Proper
knowledge of local antimicrobial resistance patterns is
essential for prescribing effective antibiotics. Our
study may help in choosing a better treatment for
urinary tract infection (UTI) patients in Bangladesh.
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