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Abstract

Objectives: To determine the prevalence and antimicrobial resistance patterns of bacterial uropathogens from culture
positive sample data from a tertiary healthcare setting.

Methods: A retrospective analysis of culture isolates obtained from urine samples received at Department of Laboratory
Medicine, Indira Gandhi Memorial Hospital, Male’, Maldives was performed between January 2017 and December 2017.
Results: A total of 3901 urine specimens received were analyzed and 24.1% were from males and 75.9% were from
females. Escherichia coli was the most common gram-negative isolate (37.9 %) followed by Klebsiella spp (25.79%).
Tested third generation cephalosporin resistances were: E. coli (male 49%, female 30%), Klebsiella spp (male 55%, female
28%). Carbapenem resistance percentages were as follows: E.coli tested against imipenem (males:33%, females: 26%) and
meropenem (males:44% females55%). Klebsiella spp imipenem (males 23% females 27%), and meropenem (males 35%,
females 68%).

Conclusion: The high level of resistance especially to carbapenems amongst common isolates is reason to modify therapy
until susceptibility testing has been carried out. Regional surveillance programs are required to gain a broader understating
for surveillance and modify national guidelines.
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increasingly important for accurate and timely diagnosis of
urinary tract infections.

1. Introduction
Urinary tract infection (UTI) is one of the most

commonly seen infections in clinical practice. It also
accounts for one of the most common nosocomial infection
in many healthcare settings [1]. Urinary tract infection
occurs due to the presence of pathogenic microorganisms
along the urinary tract and can involve the urethra, prostate,
bladder and/or kidneys[2]. Amongst healthcare-associated
infections, UTI prevalence accounts up to 24% in
developing countries[3],[4]. A high proportion of
healthcare-associated UTIs are associated with indwelling
catheters[5]. In light of the additional hospital stay and
healthcare costs from nosocomially acquired UTIs it is
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Risk factors associated with UTI in community
settings are age, previous history of UTI as well as diabetes
mellitus. In men there is an increased incidence of UTIs
with age [6]. In women there is a decrease in UTIs at
middle ages followed with increased rates after the age of
65[7]. The reason for the high incidence of UTI in women
maybe due to anatomical predisposition and other host
factors [8]. The susceptibility to UTI in women is attributed
to the variation in the number and type of bacteria on
vaginal mucosa[9].
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Although urinary tract infections are mostly
caused by bacteria, it can also be caused by fungal and viral
infections[10]. The causative organism for 90% of urinary
tract infections are seen to be gram-negative bacteria while
gram positive bacteria has been implicated in 10% of the
cases [11]. Escherichia coli is seen as the leading cause of
pathogen in uncomplicated UTIs, followed by Proteus spp.,
Staphylococcus saprophyticus, Klebsiella spp and other
Enterobacteriaceae [12]. In healthcare-associated UTIs, a
diverse spectrum of uropathogens are implicated, with a
majority of gram-negative bacteria[13].

Antibiotic therapy has been utilized successfully in
the treatment of uncomplicated community acquired UTIs.
These antimicrobials include [-lactams, trimethoprim-
sulfamethoxazole (TMP-SMX), nitrofurantoin,
ciprofloxacin, levofloxacin or related chemical derivatives
as well as certain penicillins such as amoxicillin[14].
Widespread and indiscriminate use of antimicrobials have
shown increasing trends of pathogens resistant to
commonly prescribed antimicrobials agent[15]. The
prevalence and pattern of antimicrobial susceptibility of
uropathogens are important both for appropriate drug
selection as well as empirical therapy[16]. For this reason,
local pathogen spectrum and antimicrobial susceptibility
information is important in establishing empirical
treatment, especially in the healthcare setting[4]. There are
few official publications to show information regarding the
etiology and resistance pattern of UTIs in Maldives. As
such this study was conducted to ascertain the prevalence of
bacterial uropathogens and their susceptibility to commonly
used antimicrobials among patient samples at a tertiary care
hospital in the capital city, Male’, Maldives.

2. Materials and Methods

2.1 Study area and Sample Collection

This retrospective analysis included 3901 positive
culture isolates from Urine culture registers from January
2017 to December 2017. These samples included both the
inpatient and outpatient samples from tertiary care hospital,
Indira Gandhi Memorial Hospital, Male’, Maldives.
Patients were advised to collect clean-catch midstream or
catheter-catch urine into sterile containers. This information
was given prior to sample collection.
2.2 Sample processing and antimicrobial susceptibility

testing

Urine culture samples were inoculated aseptically

by using a calibrated loop onto Cystine-Lactose-Electrolyte
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Deficient (CLED) agar (Hi Media Laboratories, Mumbai,
India). The plates were incubated at 37°C for 24 h and for
48h if negative. Specimens were considered positive for
UTI if an organism was cultured at a concentration of
>10°cfu/mL or when cultured at a concentration of
>10*cfu/mL and >5 pus cells per high power field observed
on microscopic examination of urine sample[17]. Mueller-
Hinton agar was used for antimicrobial susceptibility
testing (AST) following Kirby-Bauer disc diffusion
method[18] against a panel of antibiotics (Oxoid, UK);
Amoxicliin (10 U), Piperacillin (100png),
Ampicillin/Sulbactam  (10/10pg), Augmentin  (30pg),
Piperacillin/tazobactam (100/10pg), Cephalexin (30 pg),
Cefuroxime (30pg), Cefotaxime (30ug), Ceftazidime
(30png), Ceftriaxone (10 pg), Cefixime (5ug), Cefepime
(30png), Vancomycin (30 pg), Imipenem (10 pg),
Meropenem (10 pg), Gentamicin (30 pg), Tobramycin (10
ng), Amikacin (30 pg), Ciprofloxacin (5 pg), Norfloxacin
(30 pg), Co-trimoxazole (25ug), Nitrofurantoin (30 pg).

2.3 Ethics statement:

Ethical clearance was obtained from The Maldives
National University as well as National Health Research
Committee, Ministry of Health, Male’, Maldives. Patient
data was kept anonymous throughout the study and kept
confidential.

2.4 Data analysis:

The data were analysed using Chi-square (y°) test,
confidence interval (CI), odds ratio (OR) analysis, and
students t-test for paired samples. Relative risk and odds
ratio were performed to compare the risk factors in male
and female patients. The Chi-square test was conducted to
find out the significant difference between the isolated
uropathogens, infected male and female patients related to
different age groups. A P value of <0.05 was considered as
statistically significant for all tests and a 95% level of
confidence interval. All statistical tests were performed by
Statistical Package for Social Sciences (SPSS) software,
Inc.

3. Results

From the 3901 urine culture positive samples
obtained in 2017, there were 941 (24.1%) samples from
males and 2960 (75.9%) from females. This indicates the
prevalence of UTI to be higher in females in comparison to
males. The Pvalue and odds ratio showed a significant
variation between male and female patients (Table I).

Table I: Distribution of growth patterns

Significant growth (> 10°cfu/mL) Odds ratio Relative risk
S Gram Negati Gram Positi Total (9 z 1
X r(jlmz ;ﬁ:;\)/e r(a;mz 353181318 otal (%) Value Lower Upper Value Lower Upper p value
Male 791 150 941[24.1] 1.597 1315 1939 1.095 1.058 1.133 22.576  0.000
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The highest susceptible age group of patients to
UTI was the age category 19-44 years (41.0%) followed by
65-80 years (17.0%), 45-64 years (17%) and 1 month-2
years (10.0%). Comparatively neonates have the lowest
percentage of isolates at 1.0%. The highest prevalence of
UTI in females was found in the age group 19-44 years
(95.2%); however, in males the highest susceptible age
group was 1 month to 2 years (73.3%). The Chi square test

e5613

showed statistically significant variations (P < 0.05) at 95%
level of confidence interval for the gram positive and gram-
negative isolates for male and female patients variables
among all age groups. For the gram positive and negative
male patients variable the Chi-square test values were y2 =
48.838; p = 0.000 and the values for gram positive and
gram-negative female patients were y2 = 135.537; p =
0.000 (Table II).

Table II: Prevalence of UTI in different age groups and genders

Male (n=941)

Female (n=2960)

A
Catege(:) Total Gram Negative ~ Gram Positive 2 p Negative Positive 2 value
gory (n=791) (n=150) value  (n=2272) (n=688) X p
g;ier 30 41 (1%) 24 (59%) 4 (10%) 12 (29%) 1 (2%)
; e‘:r(;mh 02 ? 17010/) 243 (65%) 29 (8%) 87 (23%) 12 (3%)
0
245
Sobyers 108 (44%) 14 (6%) 104 (42%) 19 (8%)
(]
11
Tto 12 years ;) 9 (8%) 7 (6%) 75 (63%) 28 (24%)
0
1301 112
yiatr‘; 8 3% 4 (4%) 5(4%) 48.838  0.000 63 (56%) 40 (36%) 135537 0.000
()
;zat:; 44 (1518;) 59 (4%) 18 (1%) 1063 (67%) 449 (28%)
()
;;2 64 (616;'% 81 (12%) 33 (5%) 452 (68%) 98 (15%)
0
4
gzatr‘; 8 (61777 %) 224 (33%) 30 (4%) 393 (58%) 30 (4%)
0
3;:384 83 (2%) 39 (47%) 10 (12%) 23 (28%) 11 (13%)

The total of 3901 uropathogens comprised of 3063
([78.5%) gram negative and 838 (21.5%) gram positive that
isolated from the positive
Escherichia coli was found to be the most dominant
bacteria among all isolated cases (37.96%). The second
most prevalent isolate was Klebsiella spp (25.79%)

were culture samples.

followed by coagulase negative Staphylococcus (10.56%),
Enterococcus spp (5.06%), Proteus mirabilis (4.29%),
Streptococcus spp (4.14%), Pseudomonas aeruginosa
(3.96%) and Acinetobacter spp (3.96%). There was no
statistically significant variation (P>0.05) found among the
isolates (Table III).

Table III. Distribution frequency of isolated uropathogens

Bacterial Pathogens Frequency (%) x? p value
Gram Negative Isolates 3063 (78.5)
Klebsiella spp 1008 (25.8)
Acinetobacter spp 155 (4.0)
Pseudomonas aeruginosa 155 (4.0)
Pseudomonas spp 53 (1.4)
Escherichia coli 1471 (37.7)
Proteus spp 52(1.3)
Proteus mirabilis 168 (4.3) 120 0.242
Salmonella spp 1(0.0)
Gram Positive Isolates 838 (21.5)
Streptococcus spp 162 (4.2)
Staph CoNs 413 (10.6)
Staphylococcus aureus 65 (1.7)
Enterococcus 19 (5.1)

Staph CoNs=coagulase-negative Staphylococcus
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Out of the 3063 gram negative bacteria, 791
(25.82%) were isolated from males and 2272 (74.17%)
were from female patients Among the 838 gram positive
bacteria, only 150 (17.90%) were isolated from males and

e5613
688 (82.1%) were isolated from females. The highest
number of gram negative and gram positive uropathogens
were found in the female patients of the age group 19-44
years.

Table IV: Frequency distribution of uropathogens between different age groups

1 month

13 to

. Under 3to6 7to 12 19 to 44 45 to 64 65 to 84 over 84
Organism Total 30 days 02 ears ears 18 ears ears ears ears
Y years y y years y y y y
Klebsiella spp 1008 23 27 380 182 208 22
(25.8) 3 00 2@ 2028, (37.7) (18.1) (20.6) 2.2)
f;;”emb““er 155(4.0) 2(13) 2(13) 1(0.6) 0(0.0) 2(1.3) 87(56.1) 34(21.9) 24(155) 3(L.9)
Paeruginosa  155(4.0)  0(0.0) 14(9.0) 7(45) 4(2.6) 3(1.9) 28(181) 32(20.6) 56(36.1) 1([7.1)
;f;”d"monas 53(14)  0(0.0) 2(3.8) 0(0.0) 2(3.7) 0(0.0) 14(264) 14(264) 17(32.1) 4(1.5)
Escherichia 1471 1 135 goen M 33 589 257 292 20
coli (37.7) (0.8) 9.2) ' (G0 (22) (40.0) (17.5) (19.9) (1.4)
Proteus spp 19 17
203 000 oo o 268 000 369 23.8) 73135  2(3.8)
Proteus 62 55
. 168(43) 000 oo gy 4G4 202 20019 120D BED) 000)
f;; cplococcs 16> 42)  0(0.0)  1(0.6) 3(1.9) 2(12) 9(5.6) 96(59.3) 43265  8(49)  0(0.0)
Staph CoNs 23 30 263
413 (10. 0)  20(48) 204 45 (10. 1. 4(1.
3006 000) 2068 2068 o Sy ©7) 5(109)  8(L.9) (1.0)
f’;ﬁ :’:Lf?w“” 65(17)  2(3.1) 4(62)  0(0.0) 3(46) 4(62) 39(60.0) 7(108)  5(7.7)  1(1.5)
f:;emwccus 198(5.1)  3(15) 1681 10(.1) 735 2(1.0) 69(348) 36(182) 39(19.7) (561)

The highest prevalence rate for the occurrence of
different uropathogens and the age group with the highest
number of isolates were as follows: Escherichia coli age
group 19-44 years (40.0%), Klebsiella spp age group 19-44
years (37.7%), coagulase-negative Staphylococcus (CoNS)
19-44 years (63.7%), Enterococcus spp 19-44 years
(34.8%), Proteus mirabilis 1 month-2 years (36.9%),
Proteus spp 1 month-2 years (36.5%), Streptococcus spp
19-44 years (59.3%), Pseudomonas aeruginosa 65-84 years
(36.1%), spp 65-84 years (32.1%),
Acinetobacter spp 19-44 years (56.1%) and Staphylococcus
aureus in the age category 19-44 years (60.0%)[Table IV].

Antibiotic percentages
variability among the tested uropathogens. E.coli showed
highest level of resistance to Amoxicillin/Sulbactam (86%

Pseudomonas

resistance showed

and 91%) among samples tested from males and females.
The cephalosporins showed high resistance among both
males and females tested with Cephalexin (60%, 39%),
Cefuroxime (55%, 32%), Cefotaxime (49%, 30%),
Ceftriaxone (50%, 30%), Cefixime (57%, 36%), Cefepime
(87%,83%); however, carbapenem Imipenem showed
decreased percentages of resistant strains in both males and
females tested (33%,26%). Klebsiella spp showed a high
percentage of resistance to Ampicillin/sulbactam in both

IJBR (2021) 12 (06)
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males and females tested (89%, 100%). It showed high
percentage of resistance with piperacillin/tazobactam (73%,
88%) as well as with cephalosporins Cephalexin (715,
46%), Cefuroxime (615, 35%), Cefotaxime (55%, 28%)
and Cefepime (81%, 100%). The lowest percentage of

resistant strains was seen with the aminoglycoside
Amikacin (14%, 7%). P. aerugonisa showed 100%
resistance to tested antibiotics Amoxicillin,

Ampicillin/Sulbactam, Augmentin, Cephalexin, Cefixime
and Nitrofurantoin. It exhibited the lowest percentage of
resistance to Gentamicin in both males and females tested
(24%, 10%). Proteus spp showed a high percentage of
resistance to Amoxicillin in both males and females tested
(45%, 67%), as well as Augmentin (42%, 47%), Cephalexin
(46%, 56%), Nitrofurantoin (42%, 47%) (Table V). In
contrast to this, Proteus mirabilis showed a relatively low
percentage of resistance, with the highest percentage of
resistance to the antibiotic nitrofurantoin (82%, 71%).
Among the gram positive uropathogens Enterococcus spp
showed highest levels of resistance with the antibiotics
Cephalexin  (90%,83%), Gentamicin (84%, 91%),
Ciprofloxacin (67%, 48%), Norfloxacin (62%, 52%), Co-
trimoxazole (86%,78%) among males and females tested
(Table VI).

www.ssiournals.com
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Table V: Resistant percentages of gram negative uropathogens for antimicrobials
Klebsiella spp Acinetobacter Pseudomonas Pseudomonas Escherichia coli Proteus spp P_role:@
spp aeruginosa mirabilis

% Resistance

% Resistance

% Resistance

% Resistance

% Resistance

% Resistance

% Resistance

Male Femal Male Femal Male Female Male Fem Male Femal Male Fem Male Fem
ale ale ale
. 237 770 17 138 2 288 1181 33 18 117 50
Amoxicillin ©On 82 @1 (52 A0 40000 50 1O g4 62) @5 (67) (14  (26)
Piperacillin C O g - @) 6®) g G - 1O - - . -
Ampicillin/ 28 34 2 19 7 1 14 1
Sulbactam ®9)  (100) (100) (95 2100 3000 4500 100y @86) 2OV - o0y - -
. 203 653 14 115 2 247 985 26 19 41
Augmentin G829 G0 G5 7(100) 3 (100) (100) 200 (55 a4 @) @ 86() (5
piperacillin/ 30 43 4 20 8 16
tazobactam (73) (88)  (100)  (95) 9(89) 4(30) (88) 1) (50) 25 (56) . 1) ) .
. 206 660 14 118 3 250 1002 28 18 89 41
Cephalexin an @6y ©3) 92y 100 400 - 6oy 39)  @6)  (56)  (13)  (15)
. 238 766 17 137 3 3 288 1177 33 19 116 50
Cefuroxime (2602 (635) (62) (5‘2 11 (100) 14 (86) (1(3)0) (67) (25459) (9392) %S) (3;) ) €44)
. 55 1 11 5 1 1
T B B O B S
TR o G @ ey TR @ owo@ a0 e e
Cefirioxone Gh G0 @) @) 13(62) 14(14) 33) 5(0) (50) (30) 3 (6) BG) (5
Cefoperazone - - - (1(1)0) - - - - - 1(0) - - - -
236 766 17 137 4 2 287 1175 32 18 117 50
I I OB 12(100) 9 (100) I I U
81)  (100)  (100)  (100) 8(100)  5(80) 100y  (100)  (87) 286y - 1) i )
31 44 4 21 8 15
23 @) a0 @D 9(78)  4(50) s ! 0) 33 B 26) - 1 (0) - -
23 28 4 14 3
Meropenem G5) 68 (100)  (93) 2(50)  3(67) @7 - 9(44) 13(54) - - - -
. 137 438 69 12 22 179 671 21 15 27
Gentamicin 0% (16 5 (60) 49) 41(24)  41(10) 8 (4 @0 (15) o @ 90 o
. 1 17 29
Tobramycin - - (100) - 69 (36)  67(10) 1) a7 - - - - - -
237 767 16 137 19 34 286 1182 33 19 117 51
R S N < O R R S A
Ciprofloxacin @) Qh @) @) 67(33)  64(13) ©) (3 @ 37) @ G 86 (7) 2
. 237 768 17 138 19 28 286 1182 33 19 117 51
ST - I - - B N S R B R R
. 7 7
oS g e ap @y VBB ey C s gy 0 @ 0y @
Nitrofurantoin @) Gh 100 ©) 5(100) 4 (100) (100) 1 (0) (14) 7 @ @n ®
Table VI: Resistant percentages of gram positive uropathogens for antimicrobials.
Streptococcus spp Staph CoNs Staphylococcus aureus Enterococcus
% Resistance % Resistance % Resistance % Resistance
Male Female Male Female Male Female Male Female
Amoxicillin 14 (14) 146 (3) 44 (61) 367(19)  9[56] 34(41)  71(14) 122 (11)
Augmentin 13 (8) 121 (1) 38(3) 306(0) 6[17] 30(0)  60(10) 91 (8)
piperacillin/ tazobactam 5(0) 67 (0) 1 (0) 3(0) 2[100] - 70 (10) 117 (9)
Cephalexin 12 (0) 122(4)  39(38) 316(8) 6[50] 29(7) 63 (90) 93 (83)
Cefuroxime - 1 (100) - 4(0) 1[100] 2(50)  2(100) -
Cefotaxime 8 (0) 106 (1) 37(38) 292(9) 6[33] 32(3) 52(58) 81 (40)
Ceftazidime - 1(0) 1(100)  2(0) 7[29] 16 (0) - -
Ceftrioxone 2 (0) 5(0) - 16 (19) 1[0] 8 (0) 3(67) 4 (50)
Vancomycin - - - - - - 9 (67) 11(27)
Imipenem - - - - 2[50] - - 1(0)
Meropenem 4 (0) 43 (2) - 3(0) 2[50] - 50 (36) 82 (17)
Gentamicin 5 (100) 61(92) 29(41) 197(12)  9[33] 24(17) 43 (84) 66 (91)
Tobramycin - - - - 6[67] 13 (23) - -
Amikacin - 13(69)  5(0) 45 (0) 10[30] 18(11) 4 (100) 11.(91)
Ciprofloxacin 13 (15) 116 28) 39(33) 312(12)  12[50] 44(25)  61(67) 98 (48)
Norfloxacin 15 (20) 142 (28) 44(27) 363 (13)  16[44] 47(23)  73(62) 109 (52)
Co-trimoxazole 12 (50) 111 (33) 34(24) 284(2) 6[17] 27(4)  51(86) 78 (78)
Nitrofurantoin 14 (0) 140 (15) 41(2) 353(9)  10[10] 333) 72(18) 116 21)
I[JBR (2021) 12 (06) Page 5 0of 8 www.ssjournals.com
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4. Discussion

This study provides data which can help determine
the prevalence of UTIs, and also the susceptibility profiles
of common uropathogens isolated. Among the 3901 culture
positive samples, 941 (24.1%) were males and 2960
(75.9%) were females. The high prevalence of UTI in
females shown in this study correlates with other findings
which revealed that the frequency of UTI in females is
higher in comparison to males[19], [20].The higher
incidence of urinary tract infections in females is due to the
short urethra and its close proximity to the anus [21], [22].

From the adult population, the highest incidence of
UTI occurred in the young adults (19-44 years, 41%),
followed by the elderly (65-84 years, 17%), adults (45-65
years, 17%). In comparison to this the oldest age category
of over 84 years showed a lower incidence of UTI at 2%.
This correlates with studies which indicate that the
incidence is higher in among the age group 20 to 50
years[23] also increase in UTI is seen after the age of 65.
Among children the highest incidence of UTI occurred in
infants (1 month-2 years, 10%), in comparison to young
children (3-6 years, 6%) and children (7-12 years, 3%).
This is similar to studies which indicate that there is a
preponderance of UTI in males within the first year of
life[24] especially among the uncircumcised[25].

In this study, gram negative bacteria constituted
78.5% of the total isolates while gram positive bacteria
constituted 21.5%. Escherichia coli was the most common
organism isolated with 37.96% of the cases, followed by
Klebsiella spp [25.79%], coagulase negative
Staphylococcus (10.56%), Enterococcus spp (5.06%),
Proteus mirabilis (4.29%), Streptococcus spp (4.14%),
Pseudomonas aeruginosa (3.96%) and Acinetobacter spp
(3.96%). These results correlate with reports from other
studies which showed a high incidence of gram-negative
bacteria, with the most common organism isolated being
Escherichia coli [26].These findings does not correlate with
reports in which Proteus spp[27], Enterococcus[28]or
Staphylococcus saprophyticus[29] was reported as the
second most common uropathogen. However it correlates
with studies done in India[30], [31],Iran[32] Nepal[33] and
Sri Lanka [34] which showed FEscherichia coli and
Klebsiella spp among the commonest uropathogens
implicated in UTIL.

The carbapenems used in the study, meropenem
(MRP) and imipenem (IMP) showed resistance percentages
amongst the most common isolates. The resistance
percentages were as follows: E.coli tested against imipenem
(males: 33%, females: 26%) and meropenem (males: 44%
females55%).Klebsiella spp imipenem (males 23% females
27%), and meropenem (males 35%, females 68%). These
results are significant in light of the fact that carbapenems
are one of the most effective B-lactam antibiotics against
ESBL producers. The resistance mechanisms can be due to
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decreased permeability, production of carbapenem
hydrolyzing enzymes called carbapenemases and over-
expression of efflux systems [35].

The tested fluoroquinolone in this study
Ciprofloxacin showed high resistance among uropathogen
Enterococcus spp (males 67%, females48%), E.coli (males
41%, females 37%), Klebsiella spp (males 43%, females
24%). In contrast to this combination antibiotic co-
trimoxazole showed relative low resistance percentages
with E.coli (males 36%, females 29%) and Klebsiella spp
(males 34%, females 24%). However, Enterococcus spp
showed a high percentage of resistance with this antibiotic
(males 86%, females 78%).

The third generation cephalosporins tested,
Cefotaxime percentage resistances were: E.coli (male 49%,
female 30%), Kebsiella spp (male 55%, female 28%),
spp (male 58%, females 40%). With
Ceftriaxone the resistance percentages were: E.coli (male
50%, females 30%), Klebsiella spp (male 54%, females
30%), Enterococcus spp (males 67%, females 50%). The
high rates of resistance gives an indication that many of the
strains could be possible ESBL producers [36]. Another
possible explanation could be that third generation

Enterococcus

cephalosporins have been used as empirical therapy for a
prolonged period of time indiscriminately. Among the
leading factors which can lead to emergence of multi drug
resistance strains is the inappropriate use of broad-spectrum
antibiotics, insufficient hygiene, immunosuppression and
prolonged hospital stay [37]. In light of the high level of
resistance to carbapenems seen in Enterobacteriaceae, it
could be either due to the production of carbapenemases or
the combined effect of p-lactams with no intrinsic
carbapenemase activity and decreased outer membrane
permeability[38]. This study provides valuable data as
starting point to monitor the status of antimicrobial
resistance as there is a paucity of reports of UTI in Male’
city. As such this is the first study conducted to determine
the prevalence of UTI, the effect of gender and age as well
as resistance profile for the common uropathogens.
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