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ABSTRACT

BACKGROUND Cotrimoxazole, which has been one of the drugs of choice for urinary
tract infections (UTIs) since 1960, must be evaluated to determine whether it is still
a relevant drug for this use. This study aimed to assess the susceptibility patterns to
cotrimoxazole of the bacteria that cause UTIs from urine samples of female outpatients
(community-acquired [CA]-UTI) and inpatients (hospital-acquired [HAJ-UTI) in Jakarta.

METHODS This study was conducted from December 2014 to December 2015.
Susceptibility testing of bacteria causing UTIs was conducted on 27 of 311 female
outpatient urine samples collected from six clinics in Jakarta, and secondary data
susceptibility testing was performed on 27 of 107 urine samples of inpatients from
hospitals in Jakarta. These samples were examined in the Clinical Microbiology
Laboratory, Faculty of Medicine, Universitas Indonesia, Cipto Mangunkusumo Hospital.

RESULTS Susceptibility to cotrimoxazole was reported in 83% of the bacteria causing
UTIs in CA-UTI and 44% of the bacteria in HA-UTI patients. Klebsiella pneumoniae was
the most common cause of CA-UTI, with all isolates susceptible to cotrimoxazole
(100%). Conversely, Escherichia coli was the most common cause of HA-UTI but was only
susceptible in some isolates (44%). Bacteria from CA-UTI patients were almost twice as
susceptible to cotrimoxazole compared with HA-UTI patients (p = 0.003).

CONCLUSIONS Based on the susceptibility patterns identified, cotrimoxazole can be
used as a treatment for CA-UTI but not for HA-UTI patients in Jakarta, Indonesia.
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Urinary tract infections (UTIs) are more common

Cotrimoxazole, which is the combination of

in women than in men, with a bacteriuria prevalence
of 1-3% in women; conversely, the prevalence in
males is only approximately 0.1%." Women aged 16-35
years old have a 35 times greater risk of having
UTls compared with men.? UTIs can occur in both
inpatients and outpatients. A study in Kuwait in
2008* reported that the prevalence of UTIs was
15.7% in outpatients and 10.9% in inpatients. UTIs
are the second most common cause of bacteremia
in the hospital and account for as much as 35% of
nosocomial infections.*

trimethoprim and sulfamethoxazole, has been a
first-line UTI therapy since 1960. Cotrimoxazole
works by inhibiting the synthesis of tetrahydrofolic
acid through the inhibition of two enzymatic
reactions.  Cotrimoxazole is effective against
most Enterobacteriaceae, Staphylococcus sp., and
Streptococcus sp.* Cotrimoxazole is included on
the list of National Essential Medicines 2013 as an
antibacterial and is still used to treat UTls in Indonesia,
both for nosocomial and community UTIs and for
UTIs that occur in pregnant women in their second
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trimester.*” However, recently, the bacteria that
cause UTIs have displayed a decreased susceptibility
to cotrimoxazole in various regions of the world.
According to the Antimicrobial Resistant Study in
Indonesia (AMRIN-study), bacterial susceptibility to
an antibiotic began to decrease in hospitals, and now
this decrease in susceptibility has begun to appear in
the community.® Bacterial susceptibility pattern data
from the Clinical Microbiology Laboratory, Faculty of
Medicine, Universitas Indonesia-Cipto Mangunkusumo
Hospital showed that 42% of Escherichia coli in
hospitalized patients were resistant to cotrimoxazole.’
Cotrimoxazole resistance rates were reported 44.7% of
inpatients and 33.2% of outpatients in a hospital in the
city of Santa Cruz do Sul in Brazil.™

Based on the 2014 European Association of Urology
guidelines,™ cotrimoxazole can only be used as the
main therapy for empirical UTIs if the susceptibility to
E. coli, the most common cause of UTls, is >80% in an
areaincluding the community (outpatient) and hospital
(inpatient). Several studies in Indonesia reported that
even though the susceptibility to cotrimoxazole was
less than 80%, cotrimoxazole was still used to treat
UTls. Therefore, it is necessary to evaluate whether
cotrimoxazole remains suitable for use as UTI therapy
in Indonesia for inpatients, outpatients, or both.

METHODS

This cross-sectional study was a collaboration
between the Department of Microbiology and
Obstetrics  Gynecology, Faculty of Medicine,
Universitas Indonesia, Cipto Mangunkusumo Hospital,
Jakarta. This study was approved by the Ethical
Committee of the Faculty of Medicine, Universitas
Indonesia (No: 896/UN2.F1/ETIK/2014). Susceptibility
patterns for outpatients were analyzed as the primary
outcomes whereas those for inpatients were the
secondary outcomes.

The primary source of data for outpatients was
midstream urine samples obtained from six primary
health centers (Puskesmas) in Jakarta that were
collected using consecutive sampling techniques. The
inclusion criteria for the outpatients were as follows:
pregnant women who were willing to participate
in the study by signing an informed consent form.
The exclusion criteria were pregnant patients who
had voiding symptoms and had used antibiotics 3
days before sampling. The secondary data were the
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results of the susceptibility testing of midstream
urine cultures in inpatients who were examined at the
Clinical Microbiology Laboratory, Faculty of Medicine,
Universitas Indonesia, Cipto Mangunkusumo Hospital.
There were two places to examine the bacterial
culture in Cipto Mangunkusumo Hospital and this
data limited to Clinical Microbiology Laboratory.
Secondary data on the susceptibility to cotrimoxazole
of UTl-causing bacteria in inpatients were obtained
through the World Health Organization-net database
of the Microbiology Laboratory, Faculty of Medicine,
Universitas Indonesia-Cipto Mangunkusumo Hospital
in 2014-2015. Figure 1 shows the subjects recruitment
of this study.

Clinical specimens

This study was conducted from December 2014
to December 2015 in six primary health centers in DKI
Jakarta: Pasar Rebo, Duren Sawit, Kramat Jati, Makasar,
Pulo Gadung, and Cakung. Midstream specimen of
urine samples were collected in sterile containers and
tested via dipstick examinations. If the nitrite and/or
leucocyte esterase results were positive according
to the dipstick test, bacterial growth was examined
by culturing at the Clinical Microbiology Laboratory,
Faculty of Medicine, Universitas Indonesia, Cipto
Mangunkusumo Hospital, Jakarta. The bacteria were
cultured within @ maximum period of 2 hours after
urine sampling or on samples that had been stored at
2-8°C for a maximum of 24 hours.

Culture

Urine was cultured on blood and McConkey’s
agar medium for 18-24 hours at 35-37°C. Urine was
transferred with a 0.001-ml loop and streaked in a line
on the center of the agar medium. Then, a loop was
scratched againin adirection perpendicular to the initial
inoculum. The agar medium was incubated at 35-37°C
for18-24 hours. If the number of colonies exceeded 10°
colony forming unit (CFU)/ml, it was categorized as a
UTI.

Identification and susceptibility testing

Identification and susceptibility testing were
performed using the Vitek 2 system (bioMérieux,
France). This method was performed according to
the Clinical and Laboratory Standard Institute (CLSI)
guidelines. The growing bacterial colonies were taken
and placed into a test tube containing sterile saline
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(0.45-0.50% NaCl, pH 4.5-7) to create a suspension. The
turbidity of the suspension was adjusted according to
the manufacturer’s recommendations. Two types of
cards were used, an identification card and a bacterial
susceptibility test card. Vitex AST-GN316 was used to
test the susceptibility of Gram-negative bacilli, and
Vitex AST-GP67 was used to test the susceptibility of
Gram-positive cocci. The test tubes were placed on
a cassette, and the card was automatically filled by
a vacuum device, sealed and inserted into the Vitek
2 reader-incubator module (incubation temperature,
35-37°C), and subjected to a kinetic fluorescence
measurement every 15 min. The results of the bacteria
identification and their susceptibility to antibiotics
appear on the monitor screen after 3-7 hours.
Bacterial samples were categorized as susceptible
or resistant to cotrimoxazole according to the CLSI
International standards (Figure 1).

Statistical analysis

The data were analyzed using SPSS software
version 20 (IBM Corp., USA). The dependent variable
in this study was the susceptibility of bacteria to

[ Outpatients

l

cotrimoxazole (dichotomous nominal, susceptible, or
resistant). The independent variables were outpatients
and inpatients. Based on the sample formula of two
independent groups, the minimum sample size in
this study was 20 bacterial samples for each group.™
A bivariate analysis with the chi-square test was
used to examine the significance of the susceptibility
patterns to cotrimoxazole of the bacteria that cause
UTls in outpatients and inpatients. The results of data
processing will produce a p-value that can be compared
with the a (0.05) and confidence interval (95%) values
that have been previously determined. Statistical
significance between the dependent and independent
variables was determined using the p-value. The
differences were considered significant when the
p-value <0.05.

RESULTS

Of the 311 urine samples from outpatients, 27 (8.7%)
patients had positive culture results with 210° CFU/mlI
of bacterial colonies causing UTlIs. In the inpatients, 27
(25.2%) positive culture results were obtained from 107

[ Inpatients ]

)

Midstream urine samples from six
primary health centers in Jakarta were
collected using consecutive sampling
techniques (n =311)

Midstream urine samples from inpatients
were examined at the Clinical
Microbiology Laboratory, Faculty of
Medicine, Universitas Indonesia, Cipto
Mangunkusumo Hospital (n = 107)

A4

‘ Inclusion and exclusion criteria

(n=311)

Secondary data on culture and susceptibility testing were
obtained through the WHO-net database (n = 107)

A4

[ Negative results (n = 80) ]

A 4

[ Positive nitrite/LE (n = 79)

] [ Culture and susceptibility testing (n = 27) ]

!

[ Culture and susceptibility testing (n = 27) ]
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Figure 1. Flow chart of the study. v

A

LE=leucocyte esterase;
MIC=minimum inhibitory

WHO=World Health Organization; ‘ Susceptible to cotrimoxazole*

(MIC <2/38 pg/ml)

Resistant to cotrimoxazole*
(MIC >4/76 pg/ml)

concentration |

*based on the Clinical and
Laboratory Standard Institute
(CLSI) guidelines
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Table 1. Positive urine cultures in outpatients and inpatients

Number of urine Positive urine

Urine samples samples, cultures,
n (N =418) n (N =54)
ot conte, 1 27
Makasar 70 4*
Pasar Rebo 70 5
Cakung 29 3
Pulo Gadung 73 6
Kramat Jati 12 2
Duren Sawit 57 7
Hospitalized patients 107 27

*Two of the urine samples from outpatients contained two bacterial
isolates

urine samples. Details of the urine samples from the
outpatient and inpatients are shown in Table 1.

Of the 27 positive urine cultures in outpatients,
two urine samples were shown to contain two types
of bacteria, then 29 bacterial samples were tested for
susceptibility to cotrimoxazole. The cotrimoxazole
susceptibility test results of all bacterial colonies
cultured in outpatients showed that 83% (24 of
29 bacteria) were still sensitive to cotrimoxazole
whereas 17% were resistant. Meanwhile, the bacterial
susceptibility pattern from the urine of inpatients
showed that 44% (12 out of 27 bacteria) of samples
were still susceptible to cotrimoxazole and 56% were
resistant. The susceptibility patterns to cotrimoxazole
based on Gram-positive and Gram-negative bacteria
that cause UTIs in outpatients and inpatients are
shown in Figure 2. The susceptibility pattern of UTI-
causing bacteria to cotrimoxazole indicated that

90 83
75 66
__ 60
L3 44
= 45
3
°
30 26
17 18
’ .
0
Gram-positive Gram-negative Total

W Outpatients Inpatients

Figure 2. Susceptibility patterns of urinary tract infection
(UTI)-causing bacteria to cotrimoxazole in outpatients (n=27)
and inpatients (n = 27)
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Table 2. Comparison of the susceptibility patterns of
uropathogens to cotrimoxazole in outpatients and inpatients

Cotrimoxazole

Susceptible, n (%) Resistant, n (%)

Outpatients 24 (83) 5(17) 0.003
Inpatients 12 (44) 15 (56)
Total 36 (64) 20 (36)

*Chi-square test

outpatients were 1.86 times more susceptible than
inpatients (p = 0.003) (Table 2).

All isolates of Klebsiella pneumoniae (n = 9/9, 100%)
in outpatients were susceptible to cotrimoxazole
and only 57% (n = 4/7) of E. coli were susceptible to
cotrimoxazole. Meanwhile, 50% (n = 1/2) of inpatients
with K. pneumoniae infection and 44% (n = 4/9) with E.
coli infection were susceptible to cotrimoxazole.

DISCUSSION

To the best of our knowledge, susceptibility
patterns to cotrimoxazole have been more reported
in inpatients than outpatients. This study assessed the
susceptibility of bacterial causes of UTIs in outpatients
against cotrimoxazole and compared the results with
inpatients. In the outpatients, 8.7% (27/311) of culture
results supported a diagnosis of asymptomatic UTI
(CA-UTI) that are similar to a study in Colombo (United
States) in 2012, which reported that an average of 10%
of pregnant women had UTIs.” Santoso et al™ in 2017
also reported that the asymptomatic UTI prevalence
in a population of pregnant women was 2-10%. Among
the inpatients, 25.2% (27/107) of the culture results
supported a diagnosis of UTI (HA-UTI). This result
is higher than that from surveillance conducted by
Duerink et al™ in two teaching hospitals in Indonesia in
2006, who reported UTI prevalence rates of 0.9% and
3.5%. This may be due to nosocomial events. Wilson et
al* reported 35% of nosocomial infections were UTls,
moreover 97% of UTIs in inpatients were related to
catheters use.

The rate of bacterial susceptibility was 1.86
times higher in outpatients than in inpatients. This
is similar to study in 2014 in Taiwan which stated
that the susceptibility of bacteria that cause UTlIs
to cotrimoxazole is 1.4 times higher in outpatients
(55.3%) than in inpatients (38.7%)."* The AMRIN
study also states that the sensitivity of E. coli to
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cotrimoxazole in the community (71%) is better than
that in hospitals (44%).8

K. pneumoniae is the most frequent bacterial cause
of UTls in outpatient women, and it showed a very
good susceptibility pattern of 100%. E. coli, the second
most common cause of UTls in outpatientsin this study,
showed a lower susceptibility. A study conducted
in India in 2015 reported that the susceptibility to
cotrimoxazole of K. pneumoniae was 88.9% and E. coli
was 84.4% in outpatients.” Another study in 2014 in
Iraq showed the susceptibility of cotrimoxazole in K.
pneumoniae was 41.2% whereas it was 30.8% in E. coli.®

E. coli, the most common cause of UTls in
inpatients, showed an unfavorable susceptibility
of only 44%. The susceptibility of K. pneumoniae to
cotrimoxazole also displayed unfavorable results.
The susceptibility pattern of uropathogens to
cotrimoxazole in 2015 was almost the same as that
reported for inpatients from the Microbiology
Laboratory, Faculty of Medicine, Universitas
Indonesia, Cipto Mangunkusumo Hospital in 2012,
with an E. coli susceptibility rate of 42% and a
K. pneumoniae susceptibility rate of 56%.°

The cause of the low susceptibility of uropathogens
to cotrimoxazole in inpatients could be determined
by four factors: the use of antibiotics, the presence of
resistant bacteria that cause UTls, the lack of immunity
in patients, and the hospital environment. In terms of
antibiotic use, the decreased susceptibility may have
been due to a previous history of failed UTI treatment,
a history of recurrent UTls, and irrational antibiotic
use. The uncontrolled use of cotrimoxazole both in
terms of dosage and duration also contributes to its
low susceptibility. Incorrect initial diagnosis and high
frequency of cotrimoxazole use as a therapy for both
UTls and other nosocomial infections will influence its’
susceptibility.” Moreover, the decreased susceptibility
can be caused by genetic changes, such as carrying
plasmids that are fused into bacterial chromosomes
through transposons or integrons. In 2014, Toval
et al*' reported that E. coli polygenetic types that
cause UTls in hospitalized patients have different
variations from the bacteria causing these infections
in outpatients in Germany. The E. coli that cause UTIs in
hospitalized patients is a type of uropathogenic E. coli
with or without a combination of one or more types
of intraintestinal pathogenic E. coli (InPE). E. coli type
INPE has three phylogroups: A, C, and B1, which play
a role in causing resistance to multi-antibiotics. Next,

mji.ui.ac.id

the decline of bacterial susceptibility to an antibiotic
was caused by the increasing use of invasive therapies
such as catheters, the increasing disease severity,
and immunocompromised status.?? Meanwhile, the
lack of cleanliness and effectiveness of implementing
hospital infection control programs caused a decrease
of antibiotic susceptibility in inpatients.?»?

In developing countries such as Indonesia, which
has a high prevalence of UTIs, conducting bacterial
susceptibility tests is quite expensive and requires a
long period of time; consequently, UTI management
is often given empirically. The empirical data used
should be based on local bacterial susceptibility data.
Unfortunately, the susceptibility to antibiotics changes
over time and place.

This study demonstrates that the susceptibility
pattern to cotrimoxazole in the community was
good (83%) indicating that cotrimoxazole can still
be used for uncomplicated UTIs in outpatients in
Indonesia. According to Infectious Disease Society
of America guidelines, cotrimoxazole (160/800 mg)
taken twice daily for 3 days is the therapy of choice
for UTIs in women."? Cotrimoxazole has a cure rate
of 86.2%.% It is cheap and easily available. Moreover,
it is effective for a 3-day treatment period, which
can increase patient compliance, reduce side effects,
and reduce treatment costs. The side effects caused
by cotrimoxazole were as low as UTIs therapy and
only manifested as nausea, vomiting, and dizziness;
no serious side effects occurred. A high sensitivity
of cotrimoxazole in outpatients must be maintained
by using it rationally, and being regulated based on
the bacterial susceptibility pattern in the local area.
Other efforts to prevent the spread of bacterial
resistance from the hospital to the community include
the monitoring of antibiotics locally, regionally, and
nationally; recording and reporting cases of bacterial
resistance; and providing complete management of
antibiotics in cases of hospital infections.

The limitation of this study is the susceptibility
of uropathogenic bacteria in inpatients was taken
from secondary data. There were two places to
examine the bacterial culture in Cipto Mangunkusumo
Hospital and this data limited to Clinical Microbiology
Laboratory. This study found that the susceptibility
pattern of UTl-causing bacteria to cotrimoxazole was
83% in outpatients and 44% in inpatients. Thus, UTI-
causing bacteria were almost twice as susceptible to
cotrimoxazole in outpatients than in inpatients. These



data indicate that cotrimoxazole can still be used to
treat UTIs in outpatients, but it is not recommended
for inpatients. This result can be used to help create
guidelines for the rational use of cotrimoxazole in the
treatment of acute UTIs in Indonesia, particularly in
Jakarta.
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