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ABSTRAK

Berdasarkan faktor-faktor pada host dan bakteri penyebab infeksi, infeksi saluran kemih (ISK) dapat dibagi menjadi ISK dengan
komplikasi dan tanpa komplikasi. ISK dengan komplikasi adalah infeksi struktural dan fungsional kelainan saluran kemih, atau
infeksi dengan kondisi komorbiditas yang dapat memperpanjang waktu terapi dan memiliki risiko tinggi kegagalan pengobatan,
seperti ISK dengan Catheter menetap, penyakit ginjal kronis dan diabetes mellitus. Penelitian ini bertujuan untuk mengetahui pola
kerentanan antibiotik isolat mikroorganisme dari ISK dan menganalisis dampak faktor komplikasi terhadap efektivitas terapi ISK
yang berhubungan dengan respon klinis dan laboratorium pasien. Penelitian ini merupakan penelitian kohort prospektif deskriptif-
analitik observasional yang dilakukan di RS Dr. H. Abdul Moeloek, Lampung, dari November 2013 sampai Januari 2014. Spesimen
urine midstream dari pasien rawat inap dikumpulkan berdasarkan hasil urinalisis dari kultur bakteri dan tes kerentanan antibiotik
menurut CLSI. Perbaikan respon klinis dan laboratorium dinilai sejak hari pertama masuk hingga pasien membaik. Tiga puluh lima
pasien ISK dengan komplikasi dijadikan sampel, tetapi hanya tiga puluh pasien yang memenuhi kriteria inklusi. Data bakteri dari
lima pasien, yang menyebabkan infeksi dan rentan antibiotik, tetap diambil. Bakteri gram negatif yang paling sering diisolasi adalah
Eschericia coli (37%) dan bakteri gram positif adalah Staphylococcus sp. (11%). Simpulan, antibiotik dengan potensi lebih dari 60%
adalah amoksisilin-asam klavulanat, Amikacin dan meropenem. ISK dengan komplikasi saja, ISK dengan komplikasi dan gabungan
ISK dengan dan tanpa komplikasi tidak berpengaruh signifikan terhadap efektivitas terapi. (FMI 2014;50:191-196)

Kata kunci: komplikasi infeksi saluran kemih, Catheter urin, diabetes mellitus, penyakit ginjal kronis, amoksisilin-asam klavulanat,
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ABSTRACT

Based on host factors and bacterial causes of infection, urinary tract infection (UTI) can be divided into complicated and
noncomplicated UTI. Complicated UTI are infection with structural and functional urinary tract abnormality, or infection with
comorbid conditions that may extend the therapeutic time and have a high risk of treatment failure, such as UTI with indwelling
urinary catheter, chronic kidney disease and diabetes mellitus. This study was to determine antibiotics susceptibility pattern of
isolated microorganism from UTI and to analyze the impact of complicated factor on UTI therapy effectiveness associated with
patient’s clinical and laboratory response. This study was a descriptive analytic observational cohort-prospective study conducted at
Dr. H. Abdul Moeloek Hospital, Lampung, from November 2013 to January 2014. The mid stream urine specimens of initially
hospitalization patients were collected based on urinalysis result for bacterial culture and antibiotics susceptibility test according to
CLSI. Clinical and laboratory response improvements were assessed since the first admission day and until the patient improved.
Thirty five patients with complicated UTI were sampled, but only thirty met the inclusion criteria. Whereas, five patients’ bacteria
data, which cause infection and antibiotical susceptibility, were still taken. The most frequently isolated gram-negative bacteria was
Eschericia coli (37%) and gram-positive bacteria was Staphylococcus sp. (11%). In conclusion, antibiotics with the potential of more
than 60% are amoxicillin-clavulanic acid, amikacin and meropenem. There was no significance effect between single complicated
UTI; between single and combined complicated UTI with therapeutic effectiveness (p > 0,05). (FMI 2014;50:191-196)
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INTRODUCTION

Urinary tract infection (UTI) is an inflammatory
response in the uropithelium caused by bacterial
invasion which is characterized by bacteriuria and

pyuria (Schaeffer & Schaeffer 2011). Urinary tract
infection commonly occurs in women, especially in
childbearing age, where the prevalence is increasing
with age and sexual activity (Foxman 2002). Based on
host factor and uropathogen that caused infection,
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urinary tract infection divided into complicated and
noncomplicated UTI. Complicated UTI are infection
with structural and functional urinary tract abnormality,
or infection with comorbid conditions that may extend
the therapeutic time and have a high risk of treatment
failure (Hooton 2000, Schaeffer & Schaeffer 2011).

Complicated UTI include UTI with indwelling urinary
catheter, chronic kidney disease and diabetes mellitus.
Cathether can improve bacterial adhesion, lead to
structural and functional abnormality and act as a
reservoir to the bacteria by forming a biofilm layer that
protects bacteria from antibiotics and host response. In
diabetes mellitus, high urine glucose content and
impaired host immune, infection can be an increasing
factor (Foxman 2002). In chronic kidney disease, the
kidney ability to emptying the bladder is reduced,
moreover utilization diuretics as a first line therapy will
accelerate the elimination of antibiotics in urine, where
the ability to eradicate bacteria in the urine is directly
correlated to the concentration and susceptibility of
antimicrobial in the urine. Bacteria that cause infections
in urinary tract derived from host intestinal flora, which
is E. coli remains a major cause (80-90%).
Microorganisms in complicated UTI are more
polimicrobial and generally resistant than uncompli-
cated UTI. The guideline recommended that the first
line agent (TMP/SMX) can not be use if resistance to E.
coli > 20% (Gupta et al 2011). Other bacteria include
Proteus spp, Klebsiella sp., Enterobacter sp., Pseudo-
monas sp., Staphylococci and Enterococci (Davis &
Flood 2011).

The pathogenesis UTI are the result of several factor
interaction, that is route and source of infection, changes
in host defense mechanisms and bacterial virulence. The
target of management UTI is eradication of the
microorganisms that invade the urinary tract, prevent
and or treating systemic effects caused by, and prevent
reinfections. Therapeutic effectiveness are dependent to
antimicrobial concentration in urine and duration in
which the concentration remains above minimum
inhibition concentration of pathogenic microorganism
(Coyle & Prince 2011). Therapeutic effectiveness
according to the latest guideline is 7-14 day and can be
continued up to 20 days depending in the severity and
extent of the infection and accompanying comorbid
factors (Gupta et al 2011).

MATERIALS AND METHODS

Subjects

The descriptive analytic observational cohort-prospect-
ive study was conducted at Dr. H. Abdul Moeloek

Teaching Hospital, Lampung Province from November
2013 to January 2014. Patient selection based on
inclusion and exclusion criteria. Inclusion criteria (1)
female and male patients aged ≥ 18 years old; (2)
patients diagnose with urinary tract infections either
community or hospital acquired; (3) complicate UTI
(with DM, catheter or chronic kidney disease); (4)
patients agree with the informed consent; (5)
microbiological sampling, sensitivity test and urinalysis
has been conducted prior to observation research; (6)
hospitalization > 72 hours and (7) received antibiotic
therapy. Patients who met inclusion criteria but receive
corticosteroid and immunosuppressant, chemotherapy-
induced neutropenia, patients with another infections,
patients diagnose with HIV-AIDS and pregnancy are
excluded from this observation.

Data Analysis and Statistics

Effectiveness of the therapy was assessed through
observation of clinical and laboratory response
improvements (cured or improved) since the first day of
admission and until out of hospital expressed in length
of stay. Cured criteria indicated by improvement clinical
and laboratory response compared to the initial
condition upon hospital admission namely the
observation of at least four positive points: resolution
symptoms, normal body temperature (36-37°C), normal
white blood cell (4.000-11.000/mm3) and negative
urinalysis. Patients with positive urinalysis but didn’t
show symptoms (asymptomatic bacteriuria) stated
improved, and then analyze the effect of complicated
factor against effectiveness therapy with statistical
analyze chi-square.

RESULTS

The result conducted from November 2013 to January
2014, thirty five sample obtained and only thirty
patients met the inclusion criteria, five patients were
drops out (one patients dies and four patients with
resistant antibiotic therapy) however, the data of
bacteria that cause infections and antibiotics
susceptibility were still remain, bringing the total
number of samples in this study are thirty.

The distribution of patient’s age was 17-79 years, with a
mean age 48.15±15.83 years. As much as 37% in the
age range 51-60 years. Based on gender there were 11
man and 19 women. Women patients were larger (63%)
than man (37%). From complicated factor, there were
single and combined complicated factor. The mostly
single complicated factor is catheter (33%), second is
chronic kidney disease (CKD) and diabetes mellitus
(DM) each one 17%. Patients with combined
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complicated factor can have single or double, that is
DM and catheter 13%, CKD and DM 13%, CKD and
catheter 3%, CKD, DM and catheter 3% (Table 1).

Table 1. Patients’ profile

Characteristics Patients
(n=30)

Percent
(%)

Age (years)
≤ 20
21-30
31-40
41-50
51-60
> 60

1
2
4
5

11
7

3
7

13
17
37
23

Gender
Males
Females

11
19

37
63

Complicated Factor
Catheter
DM
CKD
DM + Catheter
CKD + Catheter
CKD + DM
CKD + DM + Catheter

10
5
5
4
1
4
1

33
17
17
13
3

13
3

From microbiology data (35 urine isolates) (Table 2),
found 90% was gram negative stain and 11% positive
gram stain. Mostly gram negative are Eschericia coli
(37%), Klebsiella sp. (23%), Enterobacter sp. (23%),
Pseudomonas sp. (3%) and Alkaligenes sp. (3%).
Whereas gram positive is Staphylococcus sp. (11%).

Table 2. Bacteria that caused UTI

Bacteria Frequency (%)
Gram negative

Eschericia coli (Ec)
Klebsiella sp. (Kl)
Enterobacter sp. (En)
Pseudomonas (Ps)
Alkaligenes sp. (Al)

90%
13(37%)
8(23%)
8(23%)
1(3%)
1(3%)

Gram Positive
Staphylococcus sp. (St)

11%
4(11%)

Total isolates 35 (100%)

Based on antibiotical suspectibility (Table 3). Antibio-
tics with good potency to gram-negative bacteria
(>60%) were recommended was Amoxycillin-klavu-
lanate, Amikacin and Meropenem.

Table 3. Antibiotics categorized based on potential and the most isolates

Mostly bacteria% Potency
Ec (13) Kl (8) En (8)

< 30% Streptomycin
Cefixime
Ciprofloxacin
Sulfametoxazole/Trimethropim
Ampicillin

Ceftriaxone
Ampicillin/Sulbactam
Tetracycline
Cefixime
Cefotaxime
Cefpodoxime
Netilmycin

Ceftriaxone
Chloramphenicol
Cefpirome
Tetracycline
Gentamycin
Ciprofloxacin
Cefepime
Cefotaxime
Ampicillin
Netilmycin

30-60% Ceftriaxone
Chloramphenicol
Trimethropim
Ceftazidime
Cefoperazone/Sulbactam
Ampicillin/Sulbactam
Tetracycline
Gentamycin
Cefepime
Cefotaxime
Netilmycin

Chloramphenicol
Ceftazidime
Cefpirome
Gentamycin
Ciprofloxacin

Ceftazidime
Cefoperazone/Sulbactam
Ampicillin/Sulbactam

> 60% Meropenem
Cefpirome
Amoxycillin/Klavulanate
Amikacin

Meropenem
Cefoperazone/Sulbactam
Amoxycillin/Klavulanate
Cefepime
Amikacin

Meropenem
Amoxycillin/Klavulanate
Amikacin

Ec: E. coli; Kl: Klebsiella; En:Enterobacter
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Tabel 4. LOS (Length of Stay) profile based on the type of complications

Type of Complications
Patient’s LOS (day) Kat

(%)
DM
(%)

CKD
(%)

DM+Kat
(%)

CKD+Kat
(%)

CKD+DM
(%)

CKD+DM+Kat
(%)

Number of
patients

(%)
Length of Stay (LOS)

≤ 5 days
6-10 days
>10 days

3(30)
5(50)
2(20)

1(20)
3(60)
1(20)

1(20)
3(60)
1(20)

-
2(50)
2(50)

-
-

1(100)

-
3(75)
1(25)

-
-

1(100)

5(17)
16(53)
9(30)

Total 10 5 5 4 1 4 1 30

Table 5. Single complicated factor effect against effectiveness

Table 6. Single and combined complicated factor effect against effectiveness

In this research we use two kind empirical antibiotics:
ceftriaxone injection, 2 x 1 g bolus i.v (25 patients) and
ciprofloxacin tablets, 2 x 500 mg (5 patients). As many
as 15 patients carried the antibiotics replacement from
empirics to definitive. The mostly definitive antibiotics
uses are Penicillin-B. lactamase (amoxicillin-clavulanic
acid) and aminoglycoside (Amikacin). The relationship
between complicated factor and length of stay (LOS)
(table 4), in all patients with all levels of complications,
53% patients have LOS 6-10 day and 30% with LOS >
10 day. If we assessed the effect of single complicated
factor against effectiveness of therapy (table 5), Based
on statistical test it can be concluded that no significant
effect between single complicated factor with
therapeutic effectiveness (p > 0.05). The effect of a
single and combined complicated factor against LOS
(Table 6) Based on chi-square statistical test, it can be
concluded that no significant effect between single and
combined complicated factor with effectiveness of
therapy stated by LOS (p > 0.05).

DISCUSSION

Urinary tract infection commonly happen childbearing
women whereas 50% women will experience UTI
during his lifetime, increase with age and sexual
activity. Prevalence patients with UTI in this research
(table 1) with mean age 48. 15±15.83 years, and the
mostly range age are 51-60 years old. In this research
mostly patients were women (63%) than man (37%),
whereas bacteriuria ratio prevalence women : man was
2:1. This is caused by urethra in women is usually
colonized by bacteria from fecal flora, the short urethra
in women, sexual activity and use of diaphragm as a
contraception methods. Other factors that have effect
are changes in normal vaginal flora caused by lower
estrogen level (menopause) and Lactobacilli. Vaginal
normal floras commonly have gram negative bacteria in
low counts, because there are competitions with resident
flora Lactobacilli. Circulated estrogen help the
lactobacilli growth, produce lactic acid to maintain low

Chi-Square Tests
Value df Asymp. Sig.

(2-sided)
Pearson Chi-Square 4,531a 2 ,104
Likelihood Ratio 5,951 2 ,051
Linear-by-Linear Association 4,343 1 ,037
N of Valid Cases 30
a. 3 cells (50,0%) have expected count less than 5. The minimum
expected count is 1,67.

Chi-Square Tests
Value df Asymp. Sig.

(2-sided)
Pearson Chi-Square ,291a 4 ,990
Likelihood Ratio ,292 4 ,990
Linear-by-Linear Association ,087 1 ,768
N of Valid Cases 20
a. 8 cells (88,9%) have expected count less than 5. The minimum
expected count is 1,00.
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pH of vagina, thus preventing colonization of E. coli.
The level of Lactobacilli is lower in menopause women.
UTI in man is often caused by obstruction, nephrolitia-
sis or prostate enlargement (Foxman 2002, Coyle &
Prince 2011, Schaeffer & Schaeffer 2011).

In this research we also assess complicated factor, such
as CKD, DM and catheter. Catheter categorized as a
complicated factor because neither increase the risk of
UTI through increase bacterial adhesion, lead to
structural and functional abnormality, but also act as a
reservoir for bacteria through biofilm layer perform
contain bacterial glycosilate, Tamm-Horfsall protein.
Bacteria could also configure crack and have the ability
to hidrolize ureum in the urine to become ammonia,
causing the pH to increase. This increasing pH can
establish a struvite and hydroxyapatite form which
causing the catheter flowing the urine, consequently
protect the bacteria from antibiotics and host response
(Hooton et al 2010, Coyle & Prince 2011), this bacteria
can cause recurrence UTI and became more resistant to
those antibiotics (Pallett & Hand 2010).

The second complicated factor are DM, the prevalence
DM in UTI commonly occurs. Patients with DM can
cause defect in immune system, this will lead to
impaired of neutrophil function, lower level of
prostaglandin E, thromboxane B2, leukotriene B4 and
decrease T cell response. Another thing that could
happen is bladder emptying not completed, because of
diabetic nephropathy or autonomic neuropathy. High
level glucosuria act as a culture media that cause
bacterial colonization and adherence. This proves
patients with diabetes have a risk of asymptomatic
bacteriuria and UTI (Boyko et al 2005, Chiţă et al
2013). Diabetes also increase the risk of acute
pyelonephritis because infection of Enterobacteriacea
that come from lower urinary tract (Grabe et al 2009).

The third complicated factor are chronic kidney disease,
in CKD the kidney ability to empty the bladder is
reduce, whereas the use of diuretics as a first line
therapy will accelerate antibiotics excretion in urine.
Antibiotics a susceptibility and concentration is directly
correlated with the ability to eradicate the
microorganism. The antibiotics concentration will
disappear through dilution and excretion thus the
effectiveness is reduced, and when the GFR is reduced
then amount of antibiotics entered urine is also reduced
(Coyle & Prince 2011). In kidney failure the
antibacterial content in normal urine was loss because of
ureum, low pH and high osmolality (Grabe et al 2009).

Duration therapy in complicated UTI according to the
latest guideline is 7-14 day, and can be extended until
20 day. About 53% patients have LOS 6-10 day and

30% patients have LOS > 10 day in all complicated
level. This length of stay describe therapeutic
effectiveness of complicated UTI, but depend on degree
of complication, infection, severe of infection, and other
factor such as anemia, hypoalbumin, glucose control
and combine from several factor (Gupta et al, 2011;
Schaeffer and Schaeffer, 2012). Microbiology data from
35 isolates show that 90% is gram-negative bacteria and
10% gram-positive bacteria. The most gram-negative
bacteria were Eschericia coli (38%), Klebsiella sp.
(23%), Enterobacter sp. (23%), Pseudomonas sp. (3%)
and Alkaligenes sp. (3%) and gram-positif bacteria is
Staphylococcus sp. (10%). This is correlate with
research of Bramantono et al (2013) and Samirah et al
(2006). Bacteria in complicated UTI are more
polymicrobial and resistant to antibiotics than
uncomplicated UTI.

Trimethropim-sulfametoxazole as first line antibiotics
and ciprofloxacin as second line in this research had
resistance more than 20% to E. coli and not
recommended for use (Gupta et al 2011). Susceptibility
profile that antibiotic with good potency (> 60%) to
gram-negative are Amoxycillin-clavulanic acid, Ami-
kacin and meropenem, and to the gram-positive bacteria
is ampicillin-sulbactam, cefpirome, meropenem,
tetracycline and Amikacin. The limitations in this
research are the number of sample, lack of control (such
as noncomplicated UTI) and study periods are relative
short.

CONCLUSION

In complicated UTI, recommended antibiotics with
more than 60% potency are Amoxycillin-Klavulanate
(81.94%), Amikacin (71.47%) and Meropenem
(81.94%). There was no significance effect between
single complicated UTI; between single and combined
complicated UTI with therapeutic effectiveness stated
with LOS (p > 0.05). Combined complicated UTI has
LOS > 5 days.
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