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Original article

A retrospective cross-sectional study of urinary tract infections and
prevalence of antibiotic resistant pathogens in patients with diabetes

mellitus from a public hospital in Surabaya, Indonesia
Norafika', Novita Arbianti®, Septivani Prihatiningsih’, Dwi Wahyu Indriani®, Dwi Wahyu Indriati®™

Abstract

Introduction Diabetes mellitus (DM) is a metabolic disease that can cause many complications. The
occurrence of urinary tract infection is also considered to be the cause of complications in patients with
DM. This study aimed to evaluate the prevalence of urinary tract infection (UTI) and antibiotic-resistant
bacteria found in urine culture from patients with DM in Surabaya, Indonesia.

Methods This study was conducted with a retrospective cross-sectional study design, using a database
of 1551 patients with DM admitted to Haji Hospital, Surabaya, Indonesia, from January 2017 to
December 2018. Data regarding the bacteria isolated from urine and antimicrobial sensitivity were
analyzed.

Results The prevalence of UTI was 3.93% - 61 patients were confirmed with urine culture for UTI
diagnosis. The predominant isolates found were Escherichia coli (24.5%) and Enterococcus faecalis (8%).
This study also showed multidrug-resistant organisms (MDRO) found in UTI such as Escherichia coli
MDRO (3.3 %), Klebsiella pneumoniae MDRO (3.3%), Acinetobacter baumannii MDRO (1.6%),
extended-spectrum beta-lactamase (ESBL) Escherichia coli (3.3%). The E. coli were sensitive to
fosfomycin (93%), meropenem (93%) and nitrofurantoin (67%). No significant difference in the
prevalence of UTI was found among ages, sex, and duration of disease in all patients with DM.

Conclusions The cases of UTI seen in patients with DM show the importance of monitoring UTI
occurrence in this patient category to ensure better treatment for these patients.

Keywords Diabetes mellitus, UTI, Escherichia coli, Enterococcus faecalis

Introduction glucose. Interaction between environmental,
Diabetes mellitus (DM) is considered a genetic and other behavioral risk factors can
chronic disorder and its complications can lead cause type 2 diabetes mellitus."” Updated data
show a prevalence of 6.7% DM in patients in

Indonesia (around more than 10 million people).

to morbidity. Type 2 diabetes mellitus is
commonly found in adult patients, being
These numbers will be increasing and, in the year
2045, the estimates will reach around 16.7
million becoming the sixth highest in the world.

characterized by resistance to insulin, less
production of insulin or overproduction of
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Diabetes has been shown to have secondary
effects in the urogenital system that causes the
increased probability of urinary tract infection.?
This type of infection frequently occurs due to
high blood glucose levels, poor circulation of
white blood cells in the body,” and improper
bladder emptying process due to the autonomic
neuropathy which makes the urine stay too long
in the bladder thus becoming a breeding field for
bacteria."® Patients with hyperglycemia have a
high concentration of glucose (glycosuria) in
urine that is suitable for microorganism’s growth.
These hyperglycemic conditions will prevent the
antimicrobial function by inactivating glucose-6-
phosphate dehydrogenase (G6PD), limiting
polymorphonuclear leukocyte mobility through
the endothelium, and also escalating apoptosis of
polymorphonuclear leukocytes.™

Urinary tract infection comprises several
clinical syndromes including asymptomatic
bacteriuria, acute cystitis, acute pyelonephritis,
and severe urosepsis. UTIl prevalence is
determined by age and gender. The probability of
females acquiring UTI is 50% to 60% in their
lifetime. In a diabetic patient, several factors were
counted to increase the risk of UTI, including
advancing age, an extended period of
complications, metbolic control, predominantly
diabetic nephropathy, and cystopathy.’

The current trend shows an escalated threat
of UTI among patients with DM. An increase in
cases of type 2 DM also increases the risk of
infection with multidrugresistant pathogens,
such as extended-spectrum beta-lactamase (ESBL)
Enterobacteriaceae, vancomycin-resistant
enterococci  (VRE), ﬂu()mquin()ltmc’resistant
uropathogens, or carbapenem-resistant
Enterobacteriaceae (CRE)."™ Thus, monitoring
the prevalence of  antimicrobial-resistant
pathogens of UTI will assist practitioners to select
a right choice of antibiotic to treat the infections.
However, the information for these
antimicrobial-resistant pathogens of the UTI is
very scarce; thus, it limits the proper treatment
for patients with DM and UTL Therefore, this
study was conducted to provide data regarding
the identification of microorganisms involved in
UTI and their antimicrobial patterns found in
patients with DM from Surabaya.

Methods

This study was a retrospective cross-sectional
study of 161 hospitalized patients with DM and
UTIL. This study was approved by the ethics
committee in the public hospital were this study
was conducted. These patients were identified
from a total of 1551 patients with DM from Haji
Hospital, a public hospital in Surabaya from
January 2017 to December 2018. This public
hospital is a government hospital with a
minimum of two hundred beds. This hospital
also serves as teaching hospital, and it is classified
into type B hospital in Indonesia (there are four
h()spital classifications in Indonesia). It means
that this hospital is used as a reference for other
district hospitals in Indonesia for patients with
National Health Insurance coverage. This
hospital has seventeen specializations including
pediatric, anesthesiologist, dental specialist,
internist, radiologist, etc. The selection criteria
for this study were: 1) positive DM; 2) diagnosed
with  UTI with urine culture method" as a
confirmation method for detecting bacteriuria.
Patients were screened based on billing code (or
medical record number) from all patients that
conducted a glucose test.

The patient population in this study was
represented by inpatients that were diagnosed
with positive DM (newly diagnosed or already in
therapy for DM). Positive DM was defined using
a random blood glucose test of more than 200
mg/dL (2200 mg/dL). HDbA,. test was also
documented in the medical record. UTI positive
cases were selected from 1551 patients positive
for DM with a positive urine culture. Urinary
tract infection diagnosis was conducted using
urine culture, with a total plate count showing
more than 10° CFU considered as UTL
Urinalysis was also performed to diagnose UTI,
but this study focused only on UTI that was
confirmed with a urine culture.

The history of the patients included age,
gender, duration of diabetes, and the
antimicrobial susceptibility pattern among several
antibiotics. Data were collected from the medical
records provided by the hospital. They were
obtained from measured blood parameters such
as fasting blood glucose and glycosylated
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hemoglobin (HbA,; not all patients were tested

for HbA,,).

Antimicrobial susceptibility testing

All identified bacteria were tested using Kirby
Bauer's disc diffusion method against various
antibiotics. Antimicrobial discs (Oxoid, Ltd,
Hampshire, UK) including amoxicillin-clavulanic
acid (30 pg), ceftriaxone (30 pg), gentamicin (10
pg), ampicillin (10 pg), ciprofloxacin (30 pg),
nitrofurantoin (50 pg), norfloxacin (10 pg),
tetracycline (25 pg) were placed onto inoculated
Muller-Hinton agar plate. The zone of inhibition
was measured using a caliper which was observed
after overnight incubation at 37°C. The
inhibition zone diameters were then compared to
the Clinical and Laboratory Standards Institute
(CLSD) guidelines for the resistance and

e - T
sensitivity confirmation.

Statistical analysis

Statistical analysis was carried out using
Statistical Package for the Social Sciences (SPSS)
software version 21 (IBM corporation, Armonk,
NY, USA). Frequencies and percentages were
chosen for categorical variables and continuous
variables were presented as mean + standard
deviation. The ttest was used to compare means
of age group while Mann-Whitney was used to
compare means of random blood sugar values.
The Chisquare test was used to find the
association between categorical variables. Binary
logistic analysis was also used to determine the
risk factors for UTls among patients with DM.
The pvalue of <0.05 was considered to be
statistically significant.

Results

Characteristics of patients with DM

We have selected 1551 patients admitted to
the H Hospital and diagnosed with DM from
January 2017 to December 2018. The majority of
patients were women with a ratio of 1:0.66 for
females and males respectively. The average age of
patients was 57+11.4 years within the range of 50-
60 years of age (counted as 552 patients, 36.7%).

Prevalence of urinary tract infections

The patients with UTI detected through
urine culture contributed to 3.93% of the toml
patients with DM (61 out of 1551 patients). One
hundred sixty-one patients with DM  were
suspected for urinary tract infection and among
those patients, 61 were confirmed to have UTL
The majority of patients with DM who were
diagnosed with UTI were above 60 years of age
(599; 24.29% male and 34.8% female, Table 1).
The predominant isolates found were Gram-
negative bacteria (36 patients, 59%) such as
Escherichia coli (15 patients, 24.59%), and
Acinetobacter baumannii (4 patients, 6.56%). In
addition, Escherichia coli ESBL and MDRO were
detected in 2 patients. Other MDRO bacteria
were also found in this study. Klebsiella
pneumoniae was found in 2 patients and
Acinetobacter baumannii MDRO was found in 1
patient (Figure 1). Meanwhile, the main Gram-
positive bacteria found were Enterococcus faecalis
(6 patients, 9.84%). Fungal infection by Candida
spp. was also seen in urine culture from patients
with DM-UTI (16 patients, 26.23%) - Figure 1.
In three urine specimens, more than one species
of microorganisms was isolated. Of those three
specimens, one urine specimen contained
Escherichia coli (ESBL), Escherichia coli, and
Raoultella  temigena. From two other urine
specimens, one specimen contained Raoultella
temigena and  Enterococcus  faecalis while other
specimens contained Candida spp. and Escherichia
coli. The distribution of these microorganisms
found in UTI was not significantly different
(p=0.137) in comparison to patients without DM.
Escherichia coli was also seen in 9 patients (45%).
Resistant pathogens were also observed in
patients without DM (1 patient with Escherichia
coli MDRO and 1 patient with Enterococcus
faecalis MDRO).

Major factors observed in patients with DM
contributing to development of UTI

Several elements are associated with the
increase of urinary tract infection prevalence
among patients with DM, such as age, gender,
DM duration, and glycemic status. This study
differentiates the prevalence of UTI based on

www.germs.ro * GERMS 10(3) » September 2020 * page 159




Urinary tract infections in patients with DM - Norafika et al.® Original article

Table 1. Patients with diabetes mellitus and urinary tract infection based on urine culture during

2017-2018
Ace Male, n Female, Total, n
: (%) n (%) (%)

<20vyears  1(06) 106  2(1.2)
20-30 years 0(0) 2(1.2) 2(1.2)
3140 years 4(2.9) 3(1.9) 7(4.4)
41-50 years 7 (4.4) 6(3.7) 13 (8.1)
5160 years 15(9.3) 27(16.8)  42(26.1)
>60 years 39(24.2) 56 (34.8) 95(59)

Total 66 (41) 95 (59) 161 (100)

3 (4.92%)
15 (24.59%)
10 (16.39%)

[ Escherichia coli

- Escherichia coli (ESBL)
[ Escherichia coli (MDRO)
I Enterococcus faecalis
[ Acinetobacter baumannii
Il Enterobacter sp.

[ candida sp.

[ Other Gram negative
] Other Gram positive

2 (3.28%)

2 (3.28%)

6 (9.84%)

16 (26.23%)
4 (6.56%)

3 (4.92%)

Other Gram-negative bacteria are included: Klebsiella pnewmoniae, Klebsiella pneumoniae MDRO, Pseudomonas
aeruginosa, Enterobacter spp., Raoultella terrigena, Acinetobacter baumannii MDRO, Pantoea spp., Kocuria rosea. Other
Gram positive-bacteria are: Staphylococcus aureus, coagulase-negative Staphylococcus (CoNS).

Figure 1. Distribution of microorganisms isolated from 61 patients with DM-UTI patients (showed in
number and percentage)

productive age and non-productive age (over 60).
There was no association among all those factors
mentioned with UTI shown with Chi-Square test.
Binary logistic analysis odds ratio and 95% CI
value for age, gender, DM duration, and glycemic
status are shown in Table 2.

Antimicrobial susceptibility pattern

The antimicrobial susceptibility pattern of
UTI isolates from patients with DM was
analyzed. Escherichia coli was a predominant
microorganism found in UTI patients. It showed

resistance to almost all the tested antibiotics,

except for fosfomycin and meropenem.

Escherichia coli showed resistance to ampicillin
(87%), ceftriaxone (87%), tetracycline (73%),

cefixime (73%), norfloxacin (53%),
trimethoprim-sulfamethoxazole (47%),
cefpodoxime  (47%), ciprofloxacin  (40%),
amoxicillin-clavulanic acid (33%), and

nitrofurantoin (6%). Acinetobacter baumannii was
resistant to almost all the tested antibiotics, such
as tetracycline (100%), ceftriaxone (100%),
ampicillin (100%), nitrofurantoin (100%),
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Table 2. Prevalence of urinary tract infection in patients with diabetes mellitus (DM) based on age,
gender, DM duration and glycemic status between 2017-2018

Urinary tract infection (UTT)

UTI vs. no UTI

Characteristics Positive, n Negative, n o 9? %
) i Significance . confidence
%) %) ratio .
interval
>60 years 36 (36.0) 64 (64.0)
p=0.867 1.07  0.550-2.099
Age <60 years 21 (34.4) 40 (65.6)
Total 57 (35.4) 104 (64.6)
Female 38 (40.0) 57 (60.0) p=0.180 1.649 0.842-3.1231
Gender Male 19 (28.8) 47 (71.2) p=0.180 1.649 0.842-3.1231
Total 57 (35.4) 104 (64.6)
> 1 years 23 (43.4) 30 (56.0) p=0.162 1.669 0.847-3.288
DM . < 1 years 34(61.82) 74 (68.5) p=0.162 1.669 0.847-3.288
duration
Total 57 (35.4) 104 (64.6)
Controlled (< 200 mg/dL)
Age 200 years 13 (26.0) 37 (74.0) p=0.788 0.791 0.278-2.279
Age <00 years 8(30.8) 18 (69.2) p=0.788 0.791 0.278-2.279
Glycemic Total 21(27.7) 55(72.4)
status Uncontrolled (2200 mg/dL)
Age 200 years 25 (49.1) 26 (50.9) p=0.179 2.010  0.814-4.966
Age <60 years 11 (32.4) 23 (67.6) p=0.179  2.010 0.814-4.966
Total 36(42.4) 49 (57.6)
fosfomycin (759%), trimethoprim- Discussion

sulfamethoxazole (75%), ciprofloxacin (50%),
amoxicillin-clavulanic acid (25%), norfloxacin
(25%), and meropenem (25%) - Table 3. A
different pattern of antimicrobial susceptibility
bacteria.

was observed in  Gram-positive

Enterococcus faecalis was resistant to ciprofloxacin
(67%), meropenem (50%), ceftriaxone (50%),
norfloxacin (339%), levofloxacin (33%), ampicillin
(33%) and tetracycline (33%), but not resistant to
nitrofurantoin (100%), vancomycin (83%) and
fosfomycin (67%) - Table 4. Those pathogens
also showed resistance to several antibiotics such
as  fluoroquinolones  group:
beta-lactamase  group:
cefpodoxime, amoxicillin-clavulanic acid; and

ciprofloxacin,
norfloxacin; cefixime,

trimethoprim.  Fortunately, these resistant
pathogens were still susceptible to nitrofurantoin

and fosfomycin.

Several major factors were associated with the
prevalence of urinary tract infections observed in
patients with DM, listed as age, gender, DM
duration, glycemic status. The productive ages in
Indonesia are in the range of 18 to 55 years of
age'® or below 60 years. Thus, this study
differentiates the prevalence of UTI based on
productive and non-productive age (over 60). The
database showed a high number of patients with
DM (41%) who were over 60 years of age. The
prevalence of UTI in patients with DM was
3.939%, but there was no association between the
risk of UTI and DM based on factors such as age,
gender, and duration of DM. This present study
was similar to other studies that showed no
association between age and gender with the
incidence of UTL'"*® In contrast, Mama et al."”
reported the difference based on sex (female and
male) which showed a significant result in the

www.germs.ro * GERMS 10(3) * September 2020 * page 161




Urinary tract infections in patients with DM - Norafika et al.® Original article

Table 3. Antimicrobial susceptibility patterns for Gram-negative bacteria found in patients with urinary tract

infection and diabetes mellitus
Escherichia  Escherichia  Escherichia Klebsiella Pseudomonas  Enterobacter  Raoultella  Acinetobacter
Antimicrobial Pattern  coli(n=15)  coli(ESBL) coli (MDRO) pneumoniae aeruginosa spp. (n=3) terrigena baumannii
(n=2) (n=2) (MDRO) (n=2) (n=2) (n=2) (n=4)

Nitrofurantoin S 10(67) 2(100) 2(100) 0 00 1(33) 0(0) 00

1 4(27) 00 00 1(50) 00 1(33) 1(50) 00

R 1(6) 00 0(0) 1 (50) 2(100) 1(33) 1 (50) 4(100)
Fosfomycin s 14(93) 2(100) 2(100) 1(50) 1(100) 3 (100) 2 (100) 00

1 0 00 0(0) 1 (50) 00 0 0(0) 1(25)

R 010 00 0(0) 0O 00 0 010 3(75)
Trimethoprim- S 7 47) 00 00 010 00 1(33) 1(50) 1(25)
sulfamerhoxazole 1 0(0) 00 0(0) 0 00 0@ 0(0) 00

R 747) 2(100) 2(100) 2 (100) 00 1(33) 1(50) 3(79)
Ciprofloxacin S 4(27) 00 00 010 1(50) (AR (V)] 1(50) 2(50)

1 2(13) 1(50) 00 0 00 (W) o 00

R 6 (40) 1(50) 2(100) 2 (100) 1(50) 2(67) 1(50) 2(50)
Norfloxacin S 4(27) 1(50) 00 010 1(50) (AR (V)] 2 (100) 1(25)

1 2(13) 00 00 0 00 1(33) o 00

R 8(53) 1(50) 2(100) 1(50) 00 1(33) o 1(25)
Amoxicillin- s 427) 1(50) 1(50) 0 00 0@ 1 (50) 00
clavulanic acid I 6 (40) 00 0(0) 2 (100) 00 1(33) 0(0) 2(50)

R 5(33) 1(50) 1(50) 0 1(50) 2(67) 1(50) 2(50)
Cefixime S 2(13.3) 00 0(0) 0 00 2(67) 0(0) 00

I 010 00 0(0) 0O 00 0 010 0(0)

R 11(73.3) 2(100) 00 1(50) 1(50) (W) 2 (100) 4(100)
Cefpodoxime S 2(13.3) 00 0(0) 0 00 1(33) 0(0) 00

I 010 00 0(0) 0O 00 0 010 0(0)

R 747) 2(100) 0(0) 2 (100) 00 0 1 (50) 1(25)
Ampicillin S 0(0) 00 0(0) 0 00 0@ 0(0) 00

I 010 00 0(0) 0O 00 0 010 0(0)

R 13 (87 2(100) 2(100) 1(50) 1(100) 3(100) 1(50) 4(100)
Meropenem s 14 (93) 2(100) 2(100) 150 2(100) 1(33) 2 (1000 1(2%)

1 0 00 0(0) 1 (50) 00 1(33) 0(0) 2(50)

R 010 00 0(0) 0O 00 1(33) 010 1(25)
Cefrriaxone S 2(13) 00 0(0) 0 00 1(33) 0(0) 00

1 0 00 0(0) 0O 1(50) 0 0(0) 00

R 13 (87 1(50) 2(100) 2 (100) 1(50) 2(67) 2 (100) 4(100)
Terracycline S 427) 1(50) 0(0) 0 00 0@ 1 (50) 00

I 010 00 0(0) 0O 00 0 1(50) 0(0)

R 11(73) 1(50) 2 (100) 2 (100) 0(0) 3 (100) ()] 4(100)

ESBL - extended spectrum betalactamase; I - intermediate; MDRO - multidrug-resistant organism; R - resistant; S - susceptible.
Data are presented as n (%).

prevalence of UTL The apparent gender
preference was affected by several factors,
including body mass index (BMI), waist size,
clustering of metabolic syndrome, and no-leisure
time physical activity.”” Prediabetes factors that
contributed to different prevalence between
genders were impaired fasting glucose (more
often seen in men) and impaired glucose
tolerance (more often found in women).
[mbalance of sex hormones also affected gender
preference, such as higher testosterone, low sex

hormone-binding globulin (SHBG; and women
usually have higher levels compared to men),
polycystic ovary syndrome which can be found in
females only with hyperinsulinemia and
androgen excess related to obesity.”” Meanwhile,
another biological factor was past gestational
diabetes mellitus (with 71% higher incidence of
diabetes mellitus among prediabetic women). In
addition, psychosocial behaviors and unhealthy
lifestyles also contributed to the progress of

UTL®
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Table 4. Antimicrobial susceptibility patterns for Gram-positive bacteria found in patients with

urinary tract infection and diabetes mellitus

Coagulase-negative
Antimiceobial | Pattern e 0ccls SAPBIOC0CS gy fococeus 0%
) (CoNS) (n=2)
Nitrofurantoin S 6 (100) 1 (100) 1(50) 8 (89)
I 0(0) 00 1(50) 1(11)
R 0(0) 0(0) 0(0) 0(0)
Fosfomyein S 4 (67) 1(100) 1(50) 6 (67)
I 0(0) 00 0(0) 0(0)
R 0 (0) 0(0) 1(50) 1(11)
Trimethoprim- S [\ 1(100) @ 1(1D
sulfamethoxazole 1 0@ 0@ 0(0) 0
R 0(0) 00 1(50) 1(11)
Ciprofloxacin S 0@ 0@ 0(0) 0
I 0 00 0(0) 0(0)
R 4 (67) 0@ 2 (100) 6 (67)
Norfloxacin S 0(0) 00 0(0) 0(0)
I 0 00 0(0) 0(0)
R 2 (33) 1 (100) 2 (100) 5 (56)
Levofloxacin S 0(0) 00 0(0) 0(0)
I 0 0 2 (100) 2(22)
R 2(33) 0(0) 0(0) 2(22)
Ampicilin S 4 (67) 0(0) 0(0) 4 (44)
I 0 00 0(0) 0(0)
R 2 (33) 0(0) 1(50) 3 (33)
Meropenem S 1(17) [\(8)} 0(0) 1(11)
I 1(17) 00 0(0) 1(11)
R 3 (50) 0(0) 1(50) 4 (44)
Ceftriaxone S 0 0 0 0(0)
I 0(0) 1 (100) 0(0) 1(11)
R 3 (50) 00 2 (100) 5 (56)
Tetracyline S 1(17) 0(0) 2 (100) 3(33)
I 1(17) 00 0(0) 1(11)
R 2 (33) 1 (100) 0(0) 3 (33)
Vancomycin S 5(83) 1 (100) 2 (100) 8 (89)
I 1(17) 00 0(0) 1(11)
R 0 0 0(0) 0 (0

I - intermediate; R - resistant; § - susceptible. Data are presented as n (%).

The predominant microorganism found in
UTI was Escherichia coli (24.6%). This result was
consistent with other studies that showed
Escherichia coli as dominant uropathogen.'™ The
possible reason Escherichia coli was a causative
agent of UTI is that this bacterium can occupy
and reproduce within uroepithelial cells that
supply a survival advantage to escape recognition
and apoptosis by both innate and adaptive

Meanwhile,

: - . 0
immune defense mechanisms.

Enterococcus faecalis (9.89%) as another dominant
microorganism found in this study is usually part
of the endogenous flora of the body that can
cause community-acquired infection.
Microorganisms from patient’ s sources can cause
infection with some alterations in host defenses.”’
The third common bacterium found as the cause
of UTI in this study was Acinetobacter baumannii
(6.6%). In recent years, Acinetobacter baumannii is

widely known as an important nosocomial
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pathogen, especially for hospitalized patients in
intensive care units (ICU).” Since this bacterium
survives for a long time in the hospital, it can
enhance the opportunity for cross infection.”’

This study reported the occurrence of ESBL
Enterobacteriaceae (Escherichia coli ESBL) and
MDRO  Enterobacteriaceae  (Escherichia  coli
MDRO, Klebsiella pneumoniae MDRO,
Acinetobacter baumannii MDRO). The result was
consistent with the previous studies showing that
patients with type 2 DM are susceptible to
multidrug resistant pathogens.'™"” Based on our
data, there is no association between the duration
of DM with the prevalence of UTI in DM
patients. It also has no contribution to the
prevalence of resistant pathogen found in UTL It
was found that all patients with antibiotic
resistant pathogens had been hospitalized,
suggesting that all infections would have been
nosocomial in origin. However, this conclusion
needs further confirmation by genetic studies.
Antibiotic resistant pathogens can decrease the
effectiveness of therapy. Infection with antibiotic
resistant pathogens can increase the mortality
rate due to an inappropriate  empiric
antimicrobial therapy.™

In addition, fungal infection was caused by
Candida spp. (26.2%). Patients with DM have an
increased susceptibility to fungal infection. This
fungal infection was caused by several factors.
Most notably, the immunosuppression state of
the patient will become dangerous in the
presence of a high concentration of glucose,
favoring the transition of fungi from commensal
to pathogen.” Since candiduria can complicate
DM, patients should be carefully evaluated for
systemic candidiasis and should be treated
aggressively.”®

The antimicrobial pattern showed that
several microorganisms including antibiotic
resistant pathogens still showed sensitivity to first-
line regimen antibiotics such as fosfomycin (81%
in Gram-negative bacteria and 67% in Gram-
positive bacteria), nitrofurantoin (47% in Gram-
negative bacteria and 89% in Gram-positive
bacteria).  Several microorganisms  showed
sensitivity towards beta-lactam antibiotics class,
especially the carbapenem group such as

meropenem (75% in Gram-negative bacteria but
only 119% in Gram-positive bacteria). Gram-
positive bacteria causing UTI in patients with
DM showed a sensitivity towards vancomycin
(899), a glycopeptide antibiotic. From our study,
we can give information that bacteria are still
susceptible to several antibiotics to treat UTI
such as fosfomycin, nitrofurantoin, and
catbapenem. Meanwhile, the selection of
glycopeptide antibiotics such as vancomycin
should be confirmed for its efficacy, especially for
treating  pyelonephritis.””  Fosfomycin ~ and
nitrofurantoin  can  be used to treat
uncomplicated cystitis patients. Carbapenem as
beta-lactam antibiotics can be chosen for treating
complicated urinary tract infections.

Another first line regimen usually used in
treating UTI is trimethoprim-sulfamethoxazole,
against which we saw high resistance in Gram-
negative bacteria (589). Almost all
microorganisms in this study exhibited resistance
to other beta-lactam antibiotics (amoxicillin-
clavulanic acid, cefixime, cefpodoxime) with their
resistance degree ranging from 39% to 67%.
Fluoroquinolone  antibiotics  (ciprofloxacin,
norfloxacin, levofloxacin) showed 22-67%
resistance. Cephalosporin antibiotics, such as
ceftriaxone, showed resistance in Gram-positive
bacteria and Gram-negative bacteria (56% and
86%, respectively). With  broad-spectrum
penicillin, ampicillin also  presented high
resistance in Gram-negative bacteria (86%) and
showed lower resistance in Gram-positive bacteria
(33%). High resistance was observed against
tetracycline antibiotics with 75% for Gram-
negative bacteria and 33% for Gram positive.
Since high resistance was observed, it was
important to check the resistance level of several
antibiotics such as trimethoprim-
sulfamethoxazole, beta-lactam (such as
cephalosporin, ampicillin), fluoroquinolone, and
tetracycline before treating UTI in patients with
DM.

The focus of this study is to emphasize that
there are UTI cases in patients with DM that are
caused by antimicrobial-resistant pathogens.
While this remarkable information in Indonesia
is very limited, we can encourage other hospitals
or clinics to monitor the prevalence of
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antimicrobial-resistant pathogens and, finally,
these data can be used to assist practitioners in
prescribing the right choice of antibiotics for
patients with UTI in Indonesia, especially in
Surabaya.

To address the limitations of this study, as
the patients were only collected from one public
hospital in Surabaya, this restricts the conclusion
of antimicrobial-resistant pathogens finding in
patients with UTL-DM. Thus, it is very important
that for the next study, the patient data
collections can be added from several hospitals in
Surabaya to give a better understanding of
antimicrobial-resistant pathogens cases in patients

with UTL-DM.

Conclusions

The prevalence of UTI was 3.93% in patients
with DM and this number is relatively
comparable with other studies. The most
common etiology for UTI was Escherichia coli in
Haji Hospital Surabaya, Indonesia. Antibiotic
resistant pathogens found in this study were
Escherichia coli ESBL and MDRO, Klebsiella
pneumoniae MDRQO, and Acinetobacter baumannii
MDRO. The pathogens responsible for UTI in
patients with DM in this study displayed
susceptibility to fosfomycin, nitrofurantoin,
meropenem, and vancomycin. In contrast, for
antibiotics such as ceftriaxone, ampicillin,
tetracycline, cefixime, ciprofloxacin or
norfloxacin, resistance should be tested before
using them as UTI treatment.
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