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Effectiveness of Ertapenem in treatment of ESBL
producing Enterobacterial UTI
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Abstract Introduction: Extended Spectrum Beta Lactamase (ESBL) producing gram negative bacterial urinary tract infections
(UTI) are an emerging threat in clinical practice. Carbapenem classes of drugs are the treatment of choice for ESBL
infections. This study is on the clinical and microbiological effectiveness as well as the benefits of Ertapenem, a
carbapenem derivative in ESBL producing bacterial UTI. Materials and Methods: This is a prospective study on 40
patients who were treated with Ertapenam for UTI at K.S. Hegde hospital, Mangalore from May 2010 to January 2014.
These patients had clinically symptomatic UTI, culture positive for ESBL producing gram-negative bacteria and with
moderate risk disease. Injection Ertapenam was given as 1 gm once a day intra-venously for a minimum period of 10
days and the clinical and microbiological response rate were assessed. Results: 34 patients were cured. Outcome of 2
patients were undetectable as they did not consent for continuing Ertapenem due to financial constraints. 2 patients had
poor clinical response and worsening of vital parameters. Remaining two cases required different antibiotics during the
course of treatment as repeat culture showed drug resistance or a different species of bacteria. Conclusions: Ertapenem is
highly effective in treatment of moderately severe ESBL producing gram-negative UTI, excepting Pseudomonas. It
shows excellent response to E. coli and Klebsiella species. Being single a dose, it has better patient compliance. The
treatment is cost effective compared to other carbapenems.
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INTRODUCTION

them the drug of choice for ESBL infections. This study
is on the clinical and microbiological effectiveness as
well as the benefits of Ertapenem, a carbapenem
derivative in ESBL producing bacterial UTI. Ertapenem,
with a narrow spectrum of activity has a lower inhibitory
concentration against these organisms making it a very
promising first line drug. Existing data suggest high
clinical response with Imipenem and Meropenem (about
80-100%), hence used as the first line agent. Now,
concerns have arisen over maintaining their coverage
against Pseudomonas and their potential for selecting
multi-drug resistant strains. As increase in number of
ESBL infections are observed today, there is a need for a
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Extended Spectrum Beta Lactamase (ESBL) producing
gram negative bacterial urinary tract infection (UTI) is an
emerging threat in current clinical practice. They are a
growing concern especially in hospitalized patients.
Recent data suggest that ESBL producing bacteria are a
rising cause for community acquired urinary infections
too. ESBL infections are associated with higher mortality,
increased cost and therefore pose a significant challenge
in healthcare sector. Traditionally these infections can be
effectively treated by carbapenem class of drugs, making

narrower spectrum carbapenem as the first line treatment
modality for ESBL. In vitro studies of Ertapenem showed
an excellent susceptibility to ESBL producing E. coli and
Klebsiella. In comparison with other carbapenems,
Ertapenem has an advantage of once a day dosage. The
aim of this study is to assess Ertapenem as the first line of
treatment option in such cases by determining the clinical
response rate and the microbiologic cure rate in our
hospitalized patients.
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MATERIAL AND METHODS

This is a prospective study on 40 patients who were
treated with Ertapenem for UTI at K.S. Hegde hospital,
Mangalore, Karnataka, India from May 2010 to January
2014. The patients included are having clinically
symptomatic UTIL, urine culture positive for ESBL
producing gram-negative bacteria and with moderate risk
disease (not in severe septicemia or requiring
heamodynamic/ ventillatory/ ICU Support). The clinical
features include painful urination, urgency, frequency,
tenderness in supra pubic area and fever higher than 38
C. About 23 males and 17 females were included in this
study. The male patients were aged between 40 to 82
years (mean age 63). The females were aged between 26
to 70 years, with an average age of 53 years. Out of the

40 patients, 26 patients had community onset UTI (65%).
The patients with ESBL producing gram-negative urinary
tract infection clinically presented with recurrent or
persistent UTI. Most of them have received at least 2 or
more antibiotics for UTI prior to this study, empirically or
culture based. This can be Quinolones, Cephalosporins,
Amikacin or Nitrofurantoin, mostly at an outpatient basis.
In this study, ESBL producing gram-negative bacteria
detected by culture (>10° CFU/ml) were E. coli’®,
Klebsiella“, Enterobacterz, Proteusz, Acinetobacter'.
Most common causative organisms were ESBL
producing Escherichia and Klebsiella (Chart.1). Two
patients had mixed organisms. Co existing fungal UTI
were present in 3 patients.
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Figure 1: Showing the various bacteria grown in urine culture

The severely septicemic, with hemodynamic instability or
those requiring ventillatory supports were preferentially
excluded and treated by Imipenem or Doripenem (in
consultation with Intensivist or Nephrologist). Injection
Ertapenem initiated as 1 gm once a day intra-venously if
the culture is suggestive of ESBL producer. No renal
titration of dosing were required in our patients, as dose
reduction required only when GFR is very low
(Creatinine clearance <30 ml/min). Ertapenem was
continued for a minimum period of 10 days. On an
average the patients have received Ertapenem for a period
of 10.6 days (mean). The urine culture and sensitivity was
repeated at 7" day. At completion they were switched
over to oral Nitrofurantoin 100 mg once a day for 3
months. Some of them had co-morbid medical illness like
diabetes mellitus (18 patients), renal impairment (8
patients). Few of them had co existing genito-urinary
abnormalities. It can be prostate related events like benign
prostatic hyperplasia (4 patients), malignancy of prostate
(2 patients) and two with a recent history of trans urethral
resection of prostate. Five female patients had meatal
stenosis. Urinary diversions like ileal conduit was present
in one patient and a nephrostomy in another patient. One
patient was a diagnosed case of neurogenic bladder due to
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spinal trauma. Three patients provided a history of recent
upper urinary tract endoscopy.

RESULTS

The clinical response rate and the microbiologic cure rate
of patients after receiving the Ertapenem were assessed as
a primary end point of this study. Clinical improvement
or resolution as measured by the absence of earlier
clinical symptoms and changes in previously elevated
markers of infection like fever, leucocytosis, and pus cells
in urine. 34 patients (85%) were cured of ESBL
producing gram-negative bacterial UTI. Majority of them
felt better even at 4-5 days of initiation of treatment.
Microbiologic cure can be defined as a subsequent
negative culture upon completion of Ertapenem therapy.
All 34 patients had a sterile culture report at completion
of treatment. Outcome of 2 patients were undetectable as
they did not consent for continuing Ertapenem due to
financial constraints, opted out from the study. If there is
lack of improvement in clinical parameters after receipt
of Ertapenem for 4 days or switching the regimen to
another active antibiotic with in vitro susceptibility is
considered as a therapeutic failure. As 2 had poor clinical
response and worsening of vital parameters, were shifted
to Doripenem. In one case repeat culture on the 7" day
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detected multi drug resistant Pseudomonas species.
Another patient required Colistin as the re-culture showed
sensitivity only for it. No clinical side effects like
convulsions, confusion state or any laboratory test
abnormalities were viewed in patients during the study
period. In later part of study, 9 of the patients received
Ertapenem on an out-patient basis after 2-3 days of
hospitalization as good clinical response was noted. Thus

confirmed the use of Out Patient Parenteral Antibiotic
Therapy (OPAT) programme to facilitate early discharge
from hospital of patients with ESBL associated UTIs
further reducing the cost and length of hospital stay. The
per day usage cost of Ertapenem purchased from our
hospital pharmacy is approximately Rs.2400. This
regimen has a lower cost when compared with other
carbapenems (Table: 1).

Table 1: Comparing the cost of treatment of various Carbapenems (Jan 2014, at KS Hegde hospital pharmacy)

Drug Dosage Per day cost in rupees
Meropenem 1 gm thrice a day 1250x3=3750
Imipenem-+Cilastatin 500mg thrice a day 1595x3=4785
Doripenem 500mg thrice a day 2750x3=8250
Ertapenem 1gm once a day 2400x1=2400

DISCUSSION

The incidences of ESBL producing bacterial infections
are increasing world wide. Today an intractable recurrent
cystitis caused by ESBL producing E. coli is considered
as a complicated UTI. Such patients may have persistence
of symptoms and unresolved or persistent bacteria despite
empirical oral antibiotic treatments. The enzyme, ESBLs
which are produced by Enterobacteriaceae can confer
resistance to most beta lactum antibiotics. Carbapenems
have recently considered as the drug of choice for ESBL
producing bacterial UTI'. ESBL infections are associated
with increase morbidity, mortality, need for broad
spectrum antibiotics and escalating health care costs.
Earlier ESBL UTI was seen as a Healthcare Associated
Infection (HAI); nowadays, community acquired UTI
(CAUTY) is the most common infection caused by ESBL
bacteria. Patients diagnosed as having UTI in the
outpatient clinic or emergency room or diagnosed within
48 hours of hospitalization were classified as CAUTI and
patients diagnosed after 48 hours of hospitalization period
were classified as HAI UTI. Today, urinary infection is
the most common HAI and the major risk factor for
nosocomial UTI is urinary catheterization. Apart from
catheter, a history of previous hospitalization, female
gender, old age, previous antimicrobial medications,
urogenital surgeries are other risk factors for ESBL
UTL>’ Identified risk factors for CAUTI are diabetes
mellitusz, recent antibiotic use, traveling to Asia/Middle
east, and recreational swimming.'  Houschold
transmission outweighs HAI and is enhanced by the
presence of index patient recently discharged or cared for
in a hospital’. E. coli is the most widely prevalent
organism causing CAUTI with an alarmingly high rate of
resistant ESBL species.” Klebsiella and Enterococcus
faecalis accounts for most of the remaining infections™®.
Other predominant pathogens are Pseudomonas
aeruginosa, Proteus and candida species’. The most
common pathogens in this study were E.coli about 65%

of cases and Klebsiella as second with 27% incidence.
The fecal relative abundance of ESBL producing E.coli
(ESBL RA) was linked to the occurrence of communit

UTI in woman who are not exposed to any antibiotics".
Trimethoprim-Sulphamethoxazole  (TMP-SMZ) and
fluroquinolones are the antibiotic recommended by the
Infectious Disease Society of America (IDSA) for urinary
tract infections’. Despite this, worldwide resistance to
fluroquinolones and sulpha drugs in UTI has reported.
Ampicillin frequently used as an alternative drug owing
to its activity against gram-negative micro-organisms. As
acquired resistance to beta lactum antibiotics has reported
in microbiological studies, Cephalosporins stable to beta
lactamase were developed and this became the choice of
antibiotic for UTI’. However, after the emergence of
ESBL producing microorganisms in Western Europe in
mid 1980’s, anxiety about bacterial resistance to
cephalosporin has been growing more and more'’. The
uropathogens included in this study showed resistance to
fluroquinolones, 31 generation cephalosporins and
Piperacillin/Tazobactum combination. They had highest
sensitivity to carbapenem and the next best alternative
was aminoglycosides, but majority showed no response to
Gentamicin and Amikacin in vivo®. Of the Carbapenems,
Meropenem is more active against enterobacteria and less
for gram-positive species and is given at a dose of 500 mg
every g™ hourly. Imipenem/Cilastatin drug is more active
against gram-negative especially Pseudomonas and
Enterococci. This has to be administered every 6 to 8"
hourly. Dorepenem at a dose of 500 mg g™t hourly is
particularly active against pseudomonas hence for
treatment of complicated UTI with septicemia. Ertapenem
is a group 1 carbapenem drug with a narrower spectrum
of activity. It is active against gram-negative and gram-
positive bacteria and has clinical activity against
anearobes. The molecule is not active against
Pseudomonas, Acinetobacter, Methicillin  resistant
Staphylococcus aureus (MRSA) and Ampicillin resistant
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Enterococci. Hence it cannot be used as an empirical
treatment of hospital acquired infections as it lack activity
against Pseudomonas. 1 gm Ertapenem was given
intravenously over a period of 30 minutes as once a day
dose. Ertapenem is highly protein bound hence longer
half life of 4-5 hours unlike other Carbapenems which
have half life of 1 hour. 80% of the drug is excreted by
kidneys hence metabolism by liver is not important, so
about dosing. If creatinine clearance >30ml/min, no
dosage adjustment is required. In End Stage Renal
Disease (ESRD) and severe renal impairment
(Cr.Clearence <30 ml/min) a dose of 500 mg/day is
given. Confusion state, headache and worsening of
convulsions are the side effects, which were reported very
rarely. However in case of ‘simple’ cystitis caused by
ESBL producing enterobacteria, the use of Meropenem
and Imipenem could pose a dilemma to the clinician
because of prescribing the ‘antibiotics of last resort’'',
requirement of hospitalization, increased cost and time’.
In such situations, Ertapenem is an ideal choice, being its
long half life, once daily parenteral dosage and can be
used as an OPAT. 9 patients in this series had a
successful OPAT programme. Fong et al reported a
clinical response of 78% and a microbiologic cure rate of
92% with Ertapenem in ESBL infections'2. Nitrofurantoin
considered as one of the oldest anti-infective drugs for
UTI and surprisingly resistance to this molecule is
minimal, even today. The lack of resistance could be due
to the multiple mechanisms of actions of Nitrofurantoin,
requiring organisms to develop more than a single
mutation in order to cause resistance. Similarly;
systematic  reviews showed the  antimicrobial
susceptibility of Fosfomycin in E. coli isolates that
produces ESBL, is more than 96%'*. Meanwhile, the
orally active beta lactum antibiotic Faropenem is
relatively resistant hence not therapeutically approved in
many countries. This study has limitations due to the
small sample size. During the study period our
institutional microbiology laboratory only reports the
interpretation of susceptibility and will quantify the
minimum inhibitory concentration (MIC) upon request.
The treatment is based only on susceptibility report and
not including the MIC of Ertapenem in culture. Also, lack
of information about the molecular analysis of specific
ESBL phenotypes limits the generalization to other
institutions. Some ESBL producing strains have now
developed very effective ways to deal with carbapenems
and there is no treatment alternative for such strains'’.
The carbapenem resistant microorganisms raise a concern
over the available options to treat complicated and drug
resistant cases. The resistance pattern is ever increasing
due to an uncontrolled abuse of available antibiotics.
Recently drug resistance to carbapenem among coliforms
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due to production of New-Delhi Metallo-beta-lactamases
(NDM-1)"® isolated in U.S and UK from patients
received recent medical care in South Asian Countries.
To prevent the spread of multi-drug resistant
microorganisms,  administrative  and  educational
programmes had to develop and to provide appropriate
guidelines for prescription of antibiotics and urinary
catheterization and to follow these guidelines strictly.

CONCLUSIONS

Ertapenem is a promising drug for the culture guided
treatment of ESBL producing gram-negative complicated
UTIs. Ertapenem is highly effective in treatment of
moderately severe cases, except pseudomonas aetiology.
It shows excellent response to E. coli and Klebsiella
species. Being single a dose, it has better patient
compliance. Renal titration of dosing has to be done only
when there is severe impairment of renal function (Cr.
Clearance <30 ml/min). The treatment is cost effective
compared to other carbapenems. In selected patients
Ertapenem can be given as outpatient parenteral therapy
which further reduces the cost of treatment.
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