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INTRODUCTION

ABSTRACT

Objective: In this study, we evaluated the clinical efficacy and safety of ertapenem treat-
ment for urinary tract infections (UTlIs) in children.

Methods: In this retrospective study, we analyzed the records of 22 patients, aged 5 months
to 153 months, who received ertapenem therapy for UTI caused by extended spectrum
beta-lactamase (ESBL)-producing microorganisms between August 2015 and June 201 6.

Results: Sixteen (72.7%) female and 6 (27.2%) male children with a mean age of 53.0+43.6
months (range: 5 to 153 months) were enrolled in the study. Escherichia coli (n=21), and
Klebsiella pneumoniae (n=1) were identified in the urine cultures of these 22 patients. Treat-
ment duration was 10 days for all patients. No adverse drug-related effects were seen.

Conclusion: Ertapenem can be used safely to treat UTI in children caused by ESBL-produc-
ing microorganisms.

tibiotics; cephalosporins such as co-amoxilav are typically
used for 7 days./” In cases where oral antibiotherapy is not

Urinary tract infection (UT]I) is one of the frequently seen
clinical problems of pediatric age group. In a study perfor-
med by Soylemezoglu et al., UTI was detected in 3% to
5 % of female children, and 1% of male children.l! UTls
are classified as acute pyelonephritis/upper urinary system
infection or cystitis/lower urinary tract infection. In popu-
lations with lower antimicrobial resistance, UTI in children
older than 3 months of age can be treated with oral an-

feasible (e.g., oral intake is not tolerated, worse clinical
picture, lethargy, immunosuppression), then patients are
hospitalized and intravenous (IV) cephalosporin (cephtria-
xone) may be used.

Parenteral antibiotherapy can be used two and four days,
and if clinical status of the patient improves, then treat-
ment can be maintained with oral antibiotherapy.”! UTls
that develop due to extended spectrum beta-lactamase
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(ESBL)-producing microorganisms are now globally seen
in gradually increasing numbers and cause treatment diffi-
culties. Prevalence of nosocomial or community-acquired
infections caused by ESBL-producing microorganisms is
growing. Many studies have reported prevalence that vari-
es between 20% and 54%.5 Kizilca et al.l*! found rates of
ESBL production by Escherichia coli (E. coli) and Klebsiella
species in community-acquired UTls at 41% and 53%, res-
pectively. In a similar study conducted by Conkar et al.,
rates of ESBL production by E. coli and Klebsiella species
in community-acquired UTls were detected at 46% and
40%, respectively.l]

Carbapenems such as ertapenem, imipenem, meropenem,
and doripenem are the most effective antibiotics to treat
infections caused by ESBL-producing microorganisms. Er-
tapenem is the latest addition to this group, and it has a
narrower spectrum than the others. Ertapenem is more
effective on intra-abdominal infections caused by Ente-
robacteriaceae species and anaerobes; however, it is less
effective against Pseudomonas aeruginosa, Acinetobacter,
and Gram-positive bacteria compared to other carbape-
nem antibiotics.”] Although this antibiotic has a narrow
spectrum, rational antibiotic use has decreased the rate of
development of drug resistance.

Because of its long half-life, single daily dosage is one of the
important advantages that facilitate its use. Ertapenem has
been licensed both in the United States and Europe since
the beginning of the 2000s. It has been recommended for
use in children older than 3 months of age for the treat-
ment of intra-abdominal infections, UTls, complicated skin
and soft tissue infections, community-acquired pneumo-
nias, and acute pelvic infections since 2005. Therefore,
few studies exist demonstrating the effectiveness of erta-
penem therapy.

The aim of the present study was to investigate clinical
effectiveness and reliability of ertapenem in 22 children
with UTIL.

MATERIAL AND METHODS

Twenty-two patients aged between 5 months and 153
months who were hospitalized with indication of UTI ca-
used by ESBL-producing microorganisms and who recei-
ved ertapenem treatment between August 2015 and June
2016 were included in the study.

In this retrospective review, patient demographic infor-
mation (age and gender), laboratory and radiological cha-
racteristics of the cases, underlying diseases, and clinical
features of disease were retrieved from medical files of the
patients. Ertapenem treatment was started after approval
from the department of children’s health and diseases.

Diagnosis of complicated UT| was made based on the

following criteria: 1) pyuria (white blood count >5 hpf in
centrifuged urine sample); 2) nitrate or leukocyte estera-
se positivity in urine samples; 3) detection of pathogenic
microorganisms in cultures of a) mid-stream urine sample
(2105 cfu/mL), b) catheterized urine sample (2104 cfu/
mL), c) urine sample collected using suprapubic catheter
(>0 cfu/mL); 4)presence of at least 2 of the following UTI
symptoms: fever, suprapubic, dysuria, urinary frequency or
urgency, or hypothermia.’’ Cases that did not meet these
criteria were not included in the study.

Identification of the microorganisms and analysis of ESBL
were performed using Vitek 2 automated microbial iden-
tification system (bioMerieux, Marcy I'Etoile, France), and
evaluations were made based on guidelines of the Clinical
and Laboratory Standards Institute.['”!

Empirical treatment was applied for all patients hospita-
lized with diagnosis of UTI. Based on antibiogram results
of initial and urine culture and follow-up taken on third
day of treatment, antibiotherapy was adjusted accordingly.
Patients with UTI caused by ESBL-producing microorga-
nisms and treated with ertapenem were included in the
study. Patients received ertapenem IV dose of 30 mg/kg
bid. All patients underwent urinary ultrasonographic exa-
minations.

RESULTS

Study population consisted of 16 (72.7%) female, and
6 (27.2%) male children with an overall mean age of
53.0+43.6 months (range: 5-153 months; median 43
months). Four of 9 cases had neurogenic bladder secon-
dary to spina bifida, while other cases had concomitant
diseases including vesicoureteral reflux (n=2), malnutrition
(n=1), phimosis (n=1) (following treatment of UT], patient
underwent circumcision operation), and congenital toxop-
lasmosis (Table I).

Twenty-two cases underwent urinary system ultrasonog-
raphic examination. In 3 cases with neurogenic bladder
secondary to spina bifida, extrarenal pelvis and grade |
pelviectasis (n=1); ureteral duplication and grade 3 vesico-
ureteral reflux (n=1), and bilateral grade 4 vesicoureteral
reflux (n=1) were detected. One patient with vesicourete-
ral reflux also had left atrophic kidney.

E. coli (n=21) and Klebsiella pneumonia were detected on
urine culture media. On third day of treatment bacterial
growth was not detected in any of follow-up urine cultu-
res. After 48 hours of ertapenem treatment, elimination
of signs of infection was accepted as clinical treatment res-
ponse. Clinical success was achieved in all cases. None of
the blood cultures performed concomitantly with urine
cultures revealed bacterial growth. Duration of treatment
was extended to |0 days in all cases. No treatment-related
side effects were seen.
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DISCUSSION

Since community-acquired ESBL-producing microorga-
nisms were defined nearly 20 years ago, the incidence of
UTI caused by community-acquired and nosocomial ESBL-
producing E. coli and other Gram-negative bacteria has
increased worldwide.l''""l Degnan et al. detected 7.8%
incidence of ESBL-producing microorganisms in UTls in
their investigation of 370 children.I'""! This condition cau-
ses treatment difficulties. ESBL-producing microorganisms
are resistant to beta-lactam antibiotics, penicillins, cepha-
losporins, and aztreonam. Aminoglycosides can be used
after results of antibiotic susceptibility tests are obtained;
however, due to risk of antibacterial resistance, their use
is limited. Han et al. used aminoglycosides to treat UTls in
children caused by ESBL-producing microorganisms with
successful results.l'! Recently, carbapenems such as me-
ropenem, imipenem, and doripenem have most frequently
been used against ESBL-producing microorganisms. Howe-
ver, a limited number of studies have been performed on
this subject. Ertapenem is preferred over other carbape-
nems due to its lower treatment cost, single dose, and
ambulatory treatment advantages. In addition, it decrea-
ses potential carbapenem resistance of Acinetobacter and
Pseudomonas aeroginosa. In the present study, the most
important reason ertapenem was chosen for treatment of
UTls caused by ESBL-producing bacteria was the growing
rate of bacterial resistance to carbapenems.

Duration of treatment of UTIl is generally 7-10 days. In
the presence of an underlying disease, longer treatment
period is recommended. Prolonged treatment period has
limitations, in that it is associated with increased treat-
ment costs, longer hospital stay, and also increased risk of
nosocomial infection. Because of its single IV or intramus-
cular dose schedule, use of ertapenem may be preferred
since risks of longer treatment periods are decreased. In
the present study, ertapenem treatment was used in con-
sideration of these features of the drug, and duration of
treatment was |10 days. Since favorable treatment respon-
ses were achieved, prolonged treatment of our patients
was not required.

The youngest patient in the current study was 5 months
old. Limited data are available about ertapenem use in
children. Effectiveness and reliability in children aged
between 3 months and |7 years information is based on
controlled studies performed in adults, pediatric pharma-
cokinetic information, and comparative and controlled
studies performed in children.l'*'”) Ertapenem therapy
has now been used safely in children older than 3 months.
The authors of this study also prefer to use ertapenem
in the treatment of UTI caused by ESBL-producing mic-
roorganisms, excluding Acinetobacter and Pseudomonas
aeroginosa.

Underlying urinary system anomaly increases the risk of
development of UTLI'® In studies, vesicoureteral reflux
has been the most frequently seen urinary system ano-
maly, and the most frequently encountered predisposing
factor for UTLI2 |n the present study, among diseases
predisposing to UTI, we most frequently detected neuro-
genic bladder secondary to spina bifida.

Ertapenem is primarily metabolized by the kidneys. The-
refore its concentration in urine is quite high. A study
by Teppler et al. found that elevated liver transaminases
(8.8%), thrombophlebitis (4.5%), nausea (2.5%), and seizu-
res (0.2%) were side effects of ertapenem.?'! During treat-
ment period, we closely observed our patients for adverse
clinical effects or laboratory test abnormalities; no side
effects of the drug were observed.

During the treatment of UTls, follow-up urine culture is
no longer recommended;?” however, we still continue to
obtain another urine culture in our clinic. Bacterial growth
was not detected on any urine cultures obtained on third
day of treatment in the present study, demonstrating the
effectiveness of the ertapenem treatment.

Karaaslan et al. also determined ertapenem was effec-
tive and reliable for treatment of UTI caused by ESBL-
producing microorganisms in a study of 77 children, re-
sults that are in agreement with present study findings.*?

The present study confirmed the effectiveness and reliabi-
lity of ertapenem in the treatment of pediatric UTI caused
by ESBL-producing microorganisms.
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Cocuklarda Ertapenem Tedavisinin GSBL Ureten Mikroorganizmalarnn Sebep Oldugu
idrar Yolu Enfeksiyonlannda Etkinlik ve Guvenilirligi

Amag: Bu calismada idrar yolu enfeksiyonlarinda (IYE) ertapenem tedavisinin klinik etkinlik ve giivenilirligini arastirdik.

Gereg ve Yontem: Geriye doniik olarak yapilan galismamiza Agustos 2015 ve Haziran 2016 tarihleri arasinda IYE nedeniyle ertapenem
tedavisi alan yaglari 5 ila 153 ay arasinda degisen 22 olgu dahil edildi.

Bulgular: Olgularin 16'si kiz (%72.7), altisi erkek (%27.2), ortalama yas 53.0+43.6 ay, (dagihm, 5 -153 ay) olarak saptandi. Yirmi iki hastanin
idrar kiiltiiriinde Escherichia coli (n=21) ve Klebsiella pneumoniae (n=1) saptandi. Olgularin hepsinde tedavi siiresi 10 giine tamamlandi.

Tedavi sirasinda olgularda herhangi bir yan etki goriilmedi.

Sonug: Gocuklarda GSBL iireten mikroorganizmalarin neden oldugu IYE’larinda ertapenem giivenli olarak kullanilabilmektedir.

Anahtar Sozciikler: Cocuk; ertapenem; GSBL; idrar yolu enfeksiyonu.




