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ABSTRACT

Urinary tract infection (UTI) is one of the most common bacterial infections. Inappropriate antibiotic use for UTI treatment may
lead to antibiotic resistance. This study aimed to provide an updated bacterial and antibiogram profile from urine specimens of
patients diagnosed with UTI. This study was a retrospective study using urine culture and antibiotic susceptibility test results
obtained from Clinical Microbiology Laboratory in a tertiary general hospital in Surabaya, Indonesia for a two-month period
between June to July 2019. There were 215 patients with significant urine culture results of 54.4% from Escherichia coli female
patients. Most aged more than and/or equal to 59 years, in both sexes. Gram-negative bacteria, particularly , was being the most
common bacteria that caused UTI, followed by K. pneumoniae. Some antibiotics with the highest susceptibility to gram-negative
bacteria were carbapenem antibiotics and amikacin, while teicoplanin and vancomycin were some antibiotics susceptible to gram-
positive bacteria. This study result indicated that there was an urge to conduct local antibiogram profile investigation due to the
low susceptibilities shown in recent empirical therapy recommendations, such as trimethoprim-sulfamethoxazole, fluorogquinolone,
nitrofurantoin, and fosfomycin.

Keywords: Antibiotic resistance; Escherichia coli; microbial susceptibility test; public health; urinary tract infection

Correspondence: Manik Retno Wahyunitisari, Department of Medical Microbiology, Faculty of Medicine,
Universitas Airlangga, Surabaya, Indonesia. Email: manik-r-w@fk.unair.ac.id

How to cite: Utami, M. D. T., Wahyunitisari, M. R., Mardiana, N., & Setiabudi, R. J. (2022). Bacterial and
Antibiogram Profile of Urinary Tract Infection Patients in a Tertiary Hospital, Surabaya, Indonesia. Folia Medica
Indonesiana, 58(3), 195-202. https://doi.org/10.20473/fmi.v58i3.33186

pISSN:2355-8393 @ eISSN: 2599-056x e doi: 10.20473/fmi.v58i3.33186 @ Fol Med Indones. 2022;58:195-202
e Submitted 22 May 2022 e Received 26 Jul 2022 @ Accepted 20 Aug 2022 e Published 5 Sept 2022
® Open access under CC-BY-NC-SA license ® Available at https://e-journal.unair.ac.id/FMI/
HiJK0iJKtV:

1. Most urinary tract infections are caused by Gram-negative bacteria with E. coli being the most common bacteria.
2. Antibiotics with the highest susceptibility for Gram-negative bacteria were ertapenem, meropenem, amikacin, and

imipenem.
3. Antibiotics with the highest susceptibility for Gram-positive bacteria mainly were susceptible to colstreptomycin,

vancomycin, rifampin, tigecycline, teicoplanin, and ampicillin.

available in the first 24 to 72 hours (Leekha et al.
2011). UTI can contribute to urosepsis. In adults,
urosepsis counted in about 25% of all sepsis cases. In
this setting, providing adequate initial antibiotic
therapy is a critical step in improving patient outcomes
(Wagenlehner et al. 2013). Therefore, updating the
bacterial resistance profile is an important way to
increase the success rate of therapy.

INTRODUCTION

Urinary tract infection (UTI) is one of tue leading
causes of both community-acquired and hospital-
acquired infections (Najar et al. 2009). Both Gram-
negative and Gram-positive bacteria can cause UTI.
The most common etiology of UTI is E. coli (Flores-
Mireles et al 2015). It is estimated that there were 150
million UTI cases occur annually worldwide. As one of
the most common bacterial infections (Flores-Mireles
et al. 2015), UTI could greatly contribute to
inappropriate use of antibiotics which leads to
resistance occurrence.

Moreover, antibiotic resistance is a critical public
health issue, specifically in developing countries with
poor hygiene practices, poverty, and drug abuse (Seifu
& Gebissa 2018). Until now, Indonesia does not have a
formal estimation of the antibiotic resistance burden.

A local antibiogram or bacterial resistance profile is However, the rate is considered high and is still rising

one consideration in choosing appropriate empiric (Parathon et al. 2017). Studies concerning antibiotic

antibiotic therapy. Initial therapy for infection is resistance rate and its susceptibility are needed to

needed immediately, especially for patients with severe provide local data for clinical use of antibiotics, to

infection, as the microbiological result is not usually lower the risk of inappropriate antibiotic use. In
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addition, Indonesia is one of the developing countries
where the empirical use of antibiotics is frequently still
used due to the expensiveness of antibiotic

susceptibility tests and much time is needed to conduct
the procedure (Rosana et al. 2020). This study aimed to

provide an updated bacterial and antibiogram profile
from urine specimens retrieved from UTI patients in
Clinical Microbiology Laboratory at tertiary general
hospital in Surabaya, Indonesia for two-month period
between June to July 2019. From this setting, the
associated laboratory had a large sample volume so
that two-month period of data had reached quite a lot
of samples.

MATERIALS AND METHODS

The study was a descriptive retrospective study of 215
bacterial UTI patients from both in- and out-patients.
The patients’ age was limited above 18 years. Results
indicating fungal and parasitic infections were
excluded from this study. Data were obtained
consecutively from a urine culture, bacterial
identification, and antibiotic susceptibility test data
conducted in the Clinical Microbiology Laboratory, Dr.
Soetomo General Academic Hospital, Surabaya,
Indonesia for a two-month period between June to July
2019. Additional data regarding the patients’ profiles
were taken from medical records. All data were
descriptively analyzed using IBM SPSS Statistics for
Windows, Version 21.0 (Armonk, NY: IBM Corp.).

Urine specimens were previously collected from the
patients by either clean-catch midstream or indwelling
catheter urine, according to indication and the patients’
condition. The uncentrifuged, homogenized urine
specimen was streaked on an agar plate with Mayo's
technique and then incubated for 24 hours at 35+2°C in
aerobic conditions. UTI was diagnosed when the
bacterial count was greater than or equal to 10° CFU/m.
Any urine samples with three or more different
bacterial colonies were not considered for further
investigation. Bacterial identification was done using
VITEK 2 system based on fluorescence technology.
Antibiotic susceptibility testing was carried out
automatically by broth microdilution system of VITEK
2 according to Clinical Laboratory Standards Institute
(CLSI) guidelines.

The study was approved by the Health Research Ethics
Committee, Dr. Soetomo General Academic Hospital
with reference number: 0222/LOE/301.4.2/X1/2020.
Data were collected and analyzed retrospectively,
therefore patient’s consent was not obtained.

RESULTS
Patients’ characteristics
Out of 215 patients in total, 117 (54.4%) patients were

females. Most patients aged more than equal to 59
years, in both genders. The summary of the patients’
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age and sex distribution is available in Table 1.

Most of the patients had at least one associated
underlying disease (N; %: 212; 98.6%), with the most
common comorbidities were malignancy (N; %: 57;
26.5%), chronic kidney disease (N; %: 44; 20.5%), and
diabetes mellitus (N; %: 41; 19.1%).

Table 1. Patients’ characteristics

Age Sex Total (n)
(years) Male Female
n % n % n %
19-28 7 3.26% 12 5.58% 19 8.84%
29-30 6 2.79% 10 4.65% 16 7.44%
39-48 5 2.33% 17 7.91% 22 10.23%
49-58 31 14.42% 38 17.67% 69 32.09%
>59 49 22.79% 40 18.60% 89 41.40%
Zﬁt;:’ ) 98  45.58% 117 54.42% 215 100%

Bacteriological investigations

Most UTlI-causing bacteria were Gram-negative
bacteria (N; %: 181; 84.19%). E. coli was the most
common bacteria in the current study (N; %: 91;
42.33%), with 67 out of 91 E. coli isolates were ESBL-
producing strains.

Table 2. Distribution of UTI-causing bacteria

Total

Bacteria Gram ") %
Escherichia coli Negative 91 42.33
Klebsiella pneumoniae Negative 25 11.63
Enterococcus faecalis Positive 20 9.30
Pseudomonas aeruginosa Negative 19 8.84
Acinetobacter baumanii Negative 9 4.19
Enterobacter cloacae Negative 7 3.26
Proteus mirabilis Negative 5 2.33
Citrobacter freundii Negative 5 2.33
Burkholderia cepacia Negative 4 1.86
Morganella morganii Negative 3 1.40
Streptococcus agalactiae Positive 3 1.40
Kluyvera ascorbata Negative 2 0.93
Enterococcus faecium Positive 2 0.93
Staphylococcus aereus Positive 2 0.93
Corynebacterium Positive 2 0.93

urealyticum
Escherichia fergusonii Negative 1 0.47
Klebsiella ozaenae Negative 1 0.47
Klebsiella oxytoca Negative 1 0.47
Pseudomonas spp. (species Negative 1
not classified) 0.47
Moraxella spp. (species not Negative 1
classified) 0.47
Citrobacter werkmanii Negative 1 0.47
Citrobacter koseri Negative 1 0.47
Stenotrophomonas Negative 1
maltophilia 0.47
Enterobacter aerogenes Negative 1 0.47
Salmonella enterica Negative 1 0.47
Providencia rettgeri Negative 1 0.47
Streptococcus gallolyticus Positive 1 0.47
Pediococcus pentosaceus Positive 1 0.47
Corynebacterium Positive 1
amylocatum 0.47
Corynebacterium Positive 1
matruchotii 0.47
Bacillus pumilus Positive 1 0.47
Total 215 100




Fol Med Indones, Vol. 58 No. 3 September 2022: 195-202

K. pneumoniae, P. aeruginosa, A. baumanii, and E.
cloacae were other Gram-negative bacteria that
followed E. coli in number to cause UTI. Similar to E.
coli, there were ESBL and non-ESBL-producing K.
pneumoniae strains, with 12 out of 25 total isolates
were ESBL-producing strains. Meanwhile, E. faecalis
was the most common Gram-positive bacteria causing
UTI (N; %: 20; 9.30%). The order of UTI-causing
Gram-positive bacteria prevalence following E.
faecalis were S. agalactiae, E. faecium, S. aereus, and
C. urealyticum. The bacterial distribution is
summarized in Table 2.

Antibiotics susceptibility

Gram-negative bacteria tended to have high resistance
level to amoxicillin (100%), cefotetan (100%),
cefoxitin  (100%), trimethoprim (100%), ampicillin
(96.05%), cefazolin (95.33%), and colistin (92.31%),
while gram-positive bacteria were mostly resistant to
fusidic acid  (100%), trimethoprim  (100%),
streptomycin (100%), tobramycin (95.45%), cefoxitin
(94.12%), trimethoprim-sulfamethoxazole  (90%),
gentamicin (85.29%), quinupristin-dalfopristin
(85.71%), amikacin (87.5%), ceftriaxone (82.61%),
and clindamycin (81.82%).

Antibiotics with the highest susceptibility for Gram-
negative bacteria were ertapenem (100%), meropenem
(92.18%), amikacin (90%), and imipenem (85.63%).
Meanwhile,  chloramphenicol  (100%), rifampin
(100%), tigecycline (100%), streptomycin (100%),
vancomycin (90.63%), teicoplanin (90.00%), and
ampicillin  (82.61%) were some antibiotics with
susceptibility for Gram-positive bacteria. Despite
linezolid only having a 51.52% in sensitivity level,
42.42% of the Gram-positive isolates showed
intermediate results. It is implicated in the resistance
level of linezolid for Gram-positive bacteria which was
only 6.06%. Full data are available in Tables 3 and 4.

Specifically, each bacteria had different susceptibilities
to diverse antibiotics. The result of antibiotic
susceptibility tests from specific bacteria isolates has
already been summarized in Table 5 and 6.

DISCUSSION
Patient’s characteristics

Women have a greater risk of developing UTIs as their
urethra is shorter compared to men, therefore allowing
more vulnerability of women's urinary tract to be
exposed. The current result showed that UTIs were
more common in women (54.4%) and this result was
supported by another research that have been
conducted previously. Pratista et al stated that 52% of
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their patient who experienced UTIs were women, while
a study mentioned that 87.4% of the population were
women (Pratistha et al. 2018, Ren et al. 2016).

Table 3. Gram-negative UTI-causing bacteria susceptibilities to
antibiotics

Antibiotics Gram-negative bacteria

R (%) 1 (%) S (%)

Amikacin 7.78 2.22 90.00
Amoxicillin 100.00 0.00 0.00
Amoxicillin-clavulanate 78.21 5.59 16.20
Ampicillin 96.05 0.56 3.39
Ampicillin-sulbactam 69.32 7.95 22.73
Aztreonam 64.25 0.56 35.20
Cefazolin 95.33 0.00 4.67
Cefepime 61.63 1.16 37.21
Colistin 92.31 0.00 7.69
Cefotaxime 68.33 111 30.56
Cefotetan 100.00 0.00 0.00
Gentamycin 38.67 1.66 59.67
Cefoxitin 100.00 0.00 0.00
Ceftazidime 55.80 221 41.99
Ceftriaxone 67.84 4.09 28.07
Chloramphenicol 78.95 0.00 21.05
Ciprofloxacin 64.00 2.86 33.14
Ertapenem 0.00 0.00 100.00
Fosfomycin 37.21 0.00 62.79
Imipenem 9.38 5.00 85.63
Levofloxacin 59.78 3.91 36.31
Meropenem 7.26 0.56 92.18
Moxifloxacin 63.31 2.88 33.81
Nitrofurantoin 45.98 6.90 47.13
Piperacillin 74.85 4.29 20.86
Piperacillin-tazobactam 18.18 11.36 70.45
Tetracycline 71.08 241 26.51
Tigecycline 19.43 9.71 70.86
Trimethoprim 100.00 0.00 0.00
Trimethoprim-sulfamethoxazole 62.50 0.00 37.50
Cefoperazone-sulbactam 8.47 24.29 67.23

I: intermediate; R: resistant; S: sensitive

Table 4. Gram-positive UTI-causing bacteria susceptibilities to
antibiotics

Gram-positive bacteria

Antibiotics R (%) (%) S %)
Amikacin 87.5 0.00 125
Amoxicillin-clavulanate 50.00 0.00 50.00
Ampicillin 17.39 0.00 82.61
Cefotaxime 78.57 7.14 14.29
Gentamycin 85.29 0.00 14.71
Cefoxitin 94.12 0.00 5.88
Ceftriaxone 82.61 4.35 13.04
Chloramphenicol 0.00 0.00 100.00
Ciprofloxacin 50.00 10.00 40.00
Clindamycin 81.82 3.03 15.15
Erythromycin 62.96 11.11 25.93
Fosfomycin 25.00 0.00 75.00
Fusidic Acid 100.00 0.00 0.00
Levofloxacin 62.07 13.79 24.14
Linezolid 6.06 42.42 51.52
Meropenem 100 0.00 0.00
Moxifloxacin 50.00 0.00 50.00
Nitrofurantoin 35.48 0.00 64.52
Oxacillin 75.00 0.00 25.00
Penicillin 74.19 0.00 25.81
Rifampin 0.00 0.00 100.00
Quinupristin-dalfopristin 85.71 0.00 14.29
Teicoplanin 10.00 0.00 90.00
Tetracycline 62.50 0.00 37.50
Tigecycline 0.00 0.00 100.00
Tobramycin 95.45 0.00 4.55
Trimethoprim 100.00 0.00 0.00
Trimethoprim-sulfamethoxazole 90.00 0.00 10.00
Streptomycin 100.00 0.00 0.00
Vancomycin 9.38 0.00 90.63

I: intermediate; R: resistant; S: sensitive
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Table 5. Specific Gram-negative bacteria susceptibility to antibiotics

E. coli (n=91) K. pneumoniae (n=25) P. A baumanii
Antibiotics Non ESBI__ Non ESBI._ aeruginosa ' (n=9)
ESBL producing ESBL producing (n=19) (%)
(%) strain (%) (%) strain (%) (%)
Amikacin 100 98.48 100 83.33 94.74 33.33
Amoxicillin NA 0 0 NA R R
Amoxicillin-clavulanate 52.17 0 61.54 9.09 R R
Ampicillin 16.67 0 R R R R
Ampicillin-sulbactam 50 2.99 69.23 10 R 44.44
Aztreonam 95.83 0 84.62 8.33 52.63 R
Cefazoline 20 0 33.33 0 0 0
Cefepime 95.83 0 75 8.33 72.22 0
Colistin NA NA NA 100 NA NA
Cefotaxime 95.83 0 84.62 0 0 0
Cefotetan NA NA NA NA 0 NA
Gentamycin 87.50 56.72 69.23 41.67 73.68 0
Cefoxitin NA NA NA NA NA NA
Ceftazidime 100 1.49 84.62 8.33 68.42 0
Ceftriaxone 85.71 0 84.62 8.33 R 0
Chloramphenicol 100 50 NA NA R R
Ciprofloxacin 66.67 10.61 41.67 16.67 61.11 0
Ertapenem NA 100 100 NA R R
Fosfomycin 50 88.89 100 50 33.33 R
Imipenem 100 95.16 90.91 100 82.35 44.44
Levofloxacin 70.83 11.94 53.85 33.33 57.89 0
Meropenem 95.83 98.51 92.31 100 89.47 44.44
Moxifloxacin 66.67 9.68 45.45 25 NA NA
Nitrofurantoin 75 72.31 23.08 8.33 0 0
Piperacillin 26.09 0 50 0 76.47 0
Piperacillin-tazobactam 95.65 73.13 100 66.67 72.22 0
Tetracycline 29.17 33.87 36.36 16.67 R 0
Tigecycline 91.30 90.77 81.82 58.33 R 44.44
Trimethoprim-sulfamethoxazole 47.83 33.33 50 16.67 R 55.56
Cefoperazone sulbactam 78.26 64.62 92.31 50 57.89 50

NA: not available, specific test was not conducted; R: intrinsically resistant.

Table 6. Specific Gram-positive bacteria susceptibility to antibiotics

E. faecalis
Antibiotics (n=20)
(%)
Ampicillin 100
Ciprofloxacin 33.33
Erythromycin 12.50
Fosfomycin 100
Levofloxacin 15.79
Linezolid 15.79
Meropenem 0
Moxifloxacin 0
Nitrofurantoin 80
Oxacillin 0
Penicillin 17.65
Quinupristin-dalfopristin 5.26
Teicoplanin 88.89
Tetracycline 27.78
Vancomycin 84.21

Urinary tract infection comprises several clinical
syndromes including asymptomatic bacteriuria, acute
pyelonephritis, acute cystitis,and severe urosepsis.
Urinary tract infection prevalence is determined by
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sex and age. In this study, patients over 59 years old
were the most population experiencing UTI about
41.40% of all the population. Several factors are
associated with the vulnerability of elder patients to
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experience UTI. The factors are, for example, high
rates of catheter use in this population, urinary
retention, and the prevalence of comorbid diseases in
elderly patient, such as stroke and dementia. UTlIs are
also commonly diagnosed in sexually active young
women (Rowe & Juthani-Mehta 2013). However, in
this study there was no peak of UTI incidence in the
sexually active women age. Recent study was done in a
tertiary hospital in which the patients tended to have
many complications. On the other hand, UTI which is
experienced by a sexually active young woman is
usually the uncomplicated one, so it might already
have been well treated by a previous primary health
care provider (Lema & Lema 2018). This result was
consistent with a study that no UTI incidence peaks in
sexually active women age (Gidamudi et al. 2015).

Microbiological investigation

Most of the uropathogens identified in this study were
gram-negative. E. coli was the most common bacteria.
This result was supported by other previous studies in
Indonesia and other countries as well (Ren et al. 2016,
Pratistha et al. 2018, Setyorini et al. 2019). Fimbriae,
flagella, toxins, pili, curli, and iron acquisition systems
are some virulence factors that help E. coli cause
infection (Terlizzi et al. 2017).

Nearly 74% of the E. coli strain in this study was an
ESBL-producing strain. Another study in the same area
that used data in the year 2018 mentioned that only
34.78% of the E. coli strain produces ESBL in
hospitalized patients (Setyorini et al. 2019). The data
indicated that there was a rapid spreading of the ESBL
gene in the clinical environment as Indonesia is a
country where there is the emersion and transmission
of ESBL genes harbored inside the bacterial strains
(Severin et al. 2010).

Antibiotics susceptibility

Gram-negative and positive bacteria were resistant to
several penicillin class antibiotics, cephalosporins, and
trimethoprim. Particularly for gram-negative bacteria,
the resistance of beta-lactam antibiotics (penicillin and
cephalosporin) can evolve along with the emergence of
the ESBL strain of uropathogen. In this study, E. coli
and K. pneumoniae that produce ESBL had higher
resistance to related antibiotics compared to the ones
which not produce ESBL. It could happen because
ESBL is an enzyme that will hydrolyze beta-lactam
rings, causing loss of beta-lactam antibiotic activities
(Trevor et al. 2015). However, the higher resistance
rate of ESBL-producing strain presented in this study
was not limited to beta-lactam antibiotics. These data
were supported by another study which found that
ESBL-producing strain of E. coli was more resistant to
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antibiotics tested except amikacin, imipenem,
meropenem, and nitrofurantoin which had a similar
result in this study (Gharavi et al. 2021). The high
susceptibility of amikacin, meropenem, and imipenem
toward E.coli that produced ESBL was also mentioned
in other studies (Rajabnia et al. 2019, Yadav &
Prakash 2017).

In this study, K. pneumoniae that produced ESBL had
a higher resistance rate to ceftazidime, cefotaxime,
ceftriaxone, and trimethoprim-sulfamethoxazole. The
result was consistent with Gharavi et al. study (2021).
Some antibiotics with a high level of sensitivity for
ESBL-producing K. pneumoniae shown in this study
were  carbapenem  antibiotics  (imipenem  and
meropenem), amikacin, and colistin. In many isolates,
the sensitivity of imipenem and meropenem toward
ESBL-producing K. pneumoniae was high (Mansury et
al. 2016). Another study by Singh et al. (2015)
discussed that 76% of ESBL-producing K. pneumoniae
was still sensitive to amikacin.

Most gram-negative  bacteria were susceptible
especially to carbapenems (ertapenem, meropenem,
imipenem)  and  aminoglycosides  (amikacin).
Carbapenems are antibiotics that have low
susceptibility to beta-lactamase. They are commonly
used intravenously for bacteria that are resistant to
other antibiotics. This antibiotic has a broad spectrum
of activity for gram-negative rods, gram-positive
cocci, and anaerobic bacteria. Meanwhile, amikacin is
one of the aminoglycoside antibiotics with the lowest
resistance profile (Trevor et al. 2015). However, it
should be noted that aminoglycosides are one of the
well-known nephrotoxic agents (Morales-Alvarez
2020).

In  complicated UTI patients, especially with
underlying kidney disease, prescribing nephrotoxic
antibiotics should be done carefully and under closed
monitoring. Moreover, chronic kidney disease was one
of the most common comorbidities found in patients in
this study.

The majority of gram-positive-related UTIs were
caused by E. faecalis in this study. Unfortunately, this
bacterium was resistant to many antibiotics including
meropenem, moxifloxacin, and oxacillin. E. faecalis
had a high intermediate level for linezolid in this study.
Linezolid and vancomycin were two antibiotics with
very good susceptibility for Enterococcus bacteria
(Gajdacs et al. 2020). This indicated that the use of
linezolid for E. faecalis needs to be given in a higher
dose to achieve an effective effect (Gajdacs et al.
2020).

Chloramphenicol, rifampin, tigecycline, streptomycin,
vancomycin, teicoplanin, ampicillin, and fosfomycin
were some antibiotics that gram-positive bacteria were
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mostly susceptible to. For specific bacteria, linezolid
was also one of the most susceptible antibiotics for
Gram-positive bacteria (seen as low resistance
percentage for Gram-positive bacteria).

Linezolid is an oxazolidinone antibiotic which active in
overcoming  resistant ~ Gram-positive  bacterial
infections, such as MRSA (Methicillin-Resistant
Staphylococcus aereus), PRSP (Penicillin Resistant
Streptococcus pneumoniae), and VRE (Vancomycin-
Resistant Enterococcus) (Trevor et al. 2015). In
another study, Gram-positive bacteria had good
susceptibility to vancomycin as well. Mechal et al.
(2021) mentioned that 88.9% of Gram-positive bacteria
were sensitive to vancomycin (Mechal et al. 2021).

Recent clinical antibiotic preference for UTI

Antibiotic prescriptions might be different around the
world. Yet, it should be noted that according to
Infectious Disease Society of America guidelines,
trimethoprim-sulfamethoxazole is a therapy of choice
in treating women experiencing uncomplicated UTI.
Inside the guidelines, it is stated that trimethoprim-
sulfamethoxazole can only be used for uncomplicated
UTI if local uropathogens resistance does not exceed
20% (Gupta et al. 2011). In this study, uropathogens
(both Gram-negative and -positive) had a high
resistance rate exceeding 20%. This should be taken
into consideration in prescribing trimethoprim-
sulfamethoxazole as empirical therapy for UTI
patients. However, as the most common Gram-positive
bacteria, Enterococci could greatly contribute to the
high resistance rate of Gram-positive bacteria to
trimethoprim-sulfamethoxazole due to its characteristic
that intrinsically  resistant to  trimethoprim-
sulfamethoxazole.

In Indonesia, the current empirical first drug choice in
overcoming both lower and upper UTIs is a
fluoroquinolone (especially levofloxacin) as it is
affordable and broadly available in Indonesia (Sugianli
et al. 2017). However, from this study, the
susceptibility result of both Gram-negative and Gram-
positive bacteria to levofloxacin was not satisfying
enough, with a sensitivity rate of only 36.31% and
24.14%, respectively. Other fluoroquinolones tested in
this study were ciprofloxacin and moxifloxacin. Both
of them also had low sensitivity levels, in percentage
33.14% and 33.81% for gram-negative, and 40% and
50% for gram-positive bacteria, respectively.

In primary care background, nitrofurantoin is one
choice in managing uncomplicated UTI due to its
affordable price, acceptable previous resistance
prevalence, and mild toxicity (Huttner et al. 2015,
Sugianli et al. 2017). Fosfomycin is another choice for
managing lower uncomplicated UTIs (Sugianli et al.
2017).

@10 2o
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The result of the current study showed that the
sensitivity for fosfomycin and nitrofurantoin were
62.79% and 47.13% for gram negative-bacteria, 75%
and 64.52% for gram-positive bacteria, respectively.
However, Regulation of the Ministry of Health,
Republic of Indonesia number 8 the year 2015 stated
that antibiotic has good susceptibility if the sensitivity
is exceeding 80%. This showed that even though
fosfomycin and nitrofurantoin were acceptable in
managing UTI, it was not considered a good antibiotic
in this study setting based on the mentioned regulation.
This highlights, even more, the importance to update
the local antibiotic-resistant profile.

Continuous study regarding this topic should be done
to monitor the rise of resistance levels to provide
proper empirical therapy for UTI patients. The
limitation of this study was that the secondary data
used as a data source made the authors unable to
control the intervention carried out directly on the
research.

Strength and limitation

7hiV ZorN SroYideV the lateVt lindingV on the EaFterial
and antiEiogram SrolileV ol Xrine VSeFimenV Irom 87,
SatientV &liniFianV ma\ Ee inlormed regarding the
moVt aSSroSriate adminiVtration ol antiEiotiFV to treat
an illneW aFFording to the Srolile 2ngoing reVearFh
on thiV toSiF are needed to monitor the inFreaVing
reVivtanFe leYelv and oller aSSroSriate emSiriFal
theraS\ lor 87, 7he limitation ol thiV VtXd\ ZaV that
the aXthorV Zere XnaEle to Farr\ oXt the interYention
direFtI\ dXe to the XVe ol VeFondar\ data aV a data
VoXrFe

CONCLUSION

Most UTIs were caused by gram-negative bacteria,
with E. coli as the most common etiology. This result
was consistent with other studies that showed The
predominant microorganism found in UTI was
Escherichia coli. 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 immune
defense mechanisms. Gram-negative bacteria were
susceptible to ertapenem, meropenem, amikacin, and
imipenem, while teicoplanin and vancomycin were

some antibiotics with high sensitivity levels for gram-

positive bacteria. A high level of drug resistance for

recent antibiotiCJ)references was seen in this study. It
urges the need of updating empirical therapy

recommendations based on local antibiograms for
ensuring the success of the patient’s therapy.
Furthermore, definitive therapy of UTI should be based
on antibiotic susceptibilities test.
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