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Abstract

adjustment.

of ertapenem.

Background: Carbapenem-induced neurotoxicity is an unusual side effect, with seizure being the most commonly
reported symptom. Among the carbapenems, imipenem-cilastin is classically associated with the most severe neuro-
toxicity side effects. Carbapenem is mainly excreted by the kidney and its half-life is significantly increased in patients
with chronic kidney disease (CKD). Therefore, dose adjustment is necessary in such patients. Ertapenem-associated
neurotoxicity is increasingly being reported in CKD patients, but rarely seen in patients with recommended dose

Case presentation: We report a case of a 56-year-old male patient with chronic kidney disease 5 on dialysis(CKD
5D). The patient presented with a history of fever, chills and rigours during a session of haemodialysis (HD). He was
diagnosed with Enterobacter cloacae catheter-related blood stream infection and was started on ertapenem. After

13 days of ertapenem, he experienced an acute confusional state and progressed to having auditory and visual hal-
lucinations. His blood investigations and imaging results revealed no other alternative diagnosis. Hence a diagnosis of
ertapenem-induced neurotoxicity was made. He had complete resolution of symptoms after 10 days'discontinuation

Conclusion: Our case draws attention to the risk of potentially serious toxicity of the central nervous system in HD
patients who receive the current recommended dose of ertapenem. It also highlights that renal dosing in CKD 5D
patients’' needs to be clinically studied to ensure antibiotic safety.
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Background

Carbapenems are a group of antibiotics with bactericidal
activity towards both aerobic and anaerobic gram posi-
tive and negative organisms [1]. Ertapenem is a parenteral
carbapenem with long-acting properties that is highly
protein bound with a mean half-life of 3.8 to 4.4 hours
[2]. Ertapenem is mainly renally excreted (80%) and one
haemodialysis (HD) session can clear 30% of ertapenem
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dosage [3]. Carbapenem-induced neurotoxicity is an
unusual side effect, With seizure being the most common
symptom. Among the carbapenems, Imipenem-cilastin is
classically associated with the most severe neurotoxicity
symptoms. Recently, Ertapenem-associated neurotoxicity
cases have been increasingly seen and reported [4, 5]. In a
large retrospective study of ertapenem induced seizures,
out of 1700 sampled patients 33 (1.9%) developed ertap-
enem-induced seizures, 2 (6%) Of whom were chronic
kidney disease 5 on dialysis (CKD 5D) patients [6].

Here we reported a case of a CKD 5D patient who
developed neurotoxicity while on recommended dose of
ertapenem.
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Case presentation

We report a case of 52-year-old male patient with
underlying CKD 5D on regular HD thrice a week for
the past 1 year. Dialysis had been commenced via per-
manent catheter due to the patient being unsuitable for
fistula creation. He is a teetotaller who had a normal
cognitive baseline and denied any pre-existing psychi-
atric illness or head trauma. He also had a history of
methicillin-susceptible Staphylococcus aureus (MSSA)
catheter-related blood stream infection (CRBSI)
2 months prior to this presentation.

During a session of HD, he presented with a 3-day
history of fever, chills and rigours. His blood inves-
tigation on admission was as followed: white cell
counts 17.96 x 1079/L, haemoglobin 8.3 g/dl, plate-
lets 398 x 10*3/uL, urea 13.4 mmol/L, creatinine 788
umol/L, sodium 140 mmol/L, potassium 5.0 mmol/L,
C-reactive protein 150 mg/L. He was empirically
treated as MSSA CRBSI with intravenous (IV) cloxacil-
lin and IV meropenem in view of his allergy to cepha-
losporin. On day 3 of admission, Enterobacter cloacae
Group 1. Beta Lactamase (G1BL) was obtained from
central and periphery blood culture. The antibiotic
was changed to ertapenem 500 mg once daily after dis-
cussion with the hospital. Antimicrobial Stewardship
Programme (AMS). On day 13 of IV ertapenem, he
complained of visual and auditory hallucinations. He
denied any fever or headaches. He was agitated due to
the content of his hallucinations. His review of medica-
tions includes calcium carbonate 1 g thrice daily, calci-
triol 0.25 mcg every other day, ferrous fumarate 200 mg
once daily, perindopril 4 mg once daily.

On examination, he was not orientated to place
and time. There were no signs of meningism and no
neurological deficit, and other reviews of his sys-
tem were unremarkable. Blood investigations at
that point in time revealed the following: white cell
count 7.96 x 1079/L, haemoglobin 7.8 g/dl, plate-
lets 471 x 10*3/uL, urea 16.4 mmol/L, creatinine 844
umol/L, sodium 140 mmol/L, potassium 4.2 mmol/L,
chloride 98 mmol/L, magnesium 1.00 mmol/L, calcium
2.28 mmol/L, phosphorus 1.31 mmol/L, C-reactive
protein 56 mg/L. Computed tomography imaging of the
brain was normal. A lumbar puncture was not done as
the patient had no fever or focal neurological signs.

He was started on risperidone to control his symp-
toms. At this point, the diagnosis of ertapenem-induced
psychosis was made. Ertapenem was discontinued and
gentamicin catheter lock was administered for 2 weeks.
On day 10 after discontinuation, he had complete reso-
lution of his symptoms. He was also weaned off risperi-
done uneventfully.
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Discussion and conclusion

Our case report highlights some important issues for
consideration regarding the use of ertapenem in CKD
5D patients. In our case, the presentation of ertapenem-
induced neurotoxicity manifested as visual and auditory
hallucinations and agitation. The Naranjo Scale, which
estimates the probability of an adverse drug reaction,
was used to evaluate this potential causality. Our patient
scored 6, which suggested probable causality [7]. Even
though we were unable to obtain ertapenem drug levels
during admission to assess the appropriateness of his
dosing, the resolution of symptoms after discontinuation
of ertapenem, and absence of other significant possible
causes, indicated that it was high likely that his symptoms
were due to ertapenem-induced encephalopathy. In clini-
cal trials of ertapenem, the main neurological adverse
events were headaches (2.2%) and seizures (0.2—-0.5%) [8].

Hallucinations and acute confusional state, as seen in
our case, have been described in other case reports [4, 5].

Ertapenem has high lipophilicity and its half-life is
significantly increased in CKD patients especially those
with low eGFR. Furthermore, only 30% of ertapenem
is filtered during HD. Current dosing advise for dialysis
patient were originated from old studies using low flux
dialyser. High flux dialyser HD and HDF enhanced the
clearance of drug as it able to remove larger molecule
efficiently and may contribute to subtherapeutic level in
CKD5D patient [9]. However, this might not be the rea-
son in our case. Clearly there are other determinants that
affected drug clearance in our patient.

Hypoalbuminemia, which is commonly seen in end-
stage renal disease (ESRD), is a contributing factor that
leads to increased free drug concentration and hence
increases central nervous system (CNS) exposure. In few
reviews of ertapenem-induced neurotoxicity in humans,
the onset of symptoms varies from 4 to 10 days. However,
patients with CKD 5D were found to have earlier onset
(<5 days) [4, 8].

In a case series study, in which ertapenem concentra-
tion was measured in one CKD 5D patient, it was found
that 12 h post 500 mg IV ertapenem the plasma level at
the beginning of HD was much higher than the mini-
mum inhibitory concentration (MIC) 90 level. A further
increase was seen before the second session of HD and
the patient developed CNS symptoms during the fourth
HD session (after seven consecutive doses) [3]. This
contrasts with our patient, where the onset was later
on day 13 of ertapenem. This difference in the onset of
symptoms may be due to lack of awareness of the symp-
toms, and other contributing factors in our patient such
as older age, low albumin and morbid obesity. In a ret-
rospective study of ertapenem-induced seizures among
CKD 5D patients, male sex, dementia and concomitant
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use of antibiotics were found to be the main predictors of
seizure [1].

The current approved ertapenem dosing guidelines
recommend an adjusted dose for CKD 5D patients. This
dosage is based on pharmacokinetic data and has not
been clinically studied. In a study on the AUCO-co of 1 g
daily ertapenem in CKD 5D patients, it was found that
the free drug concentration was five folds higher than
in patients with mild renal impairment at eGFR > 30 [2].
This could be excessive as identified in our case and sev-
eral other case reports [1, 10]. A recent pharmacokinetic
study of the effects of ertapenem when administered as a
500 mg dose three times weekly found that a plasma con-
centration above 2 mg/L was maintained (selected based
on the MIC90 and the CLSI/FDA susceptibility break-
point) [11].

This finding is exciting and could be of practical benefit
for CKD 5D patients, where a three times weekly dose
could be administered via a HD line, thus conserving
other vessels for future HD access.

This case draws attention to the risk of potentially seri-
ous CNS toxicity in HD patients who receive the current
recommended dose of ertapenem. Increased awareness,
prompt diagnosis and immediate discontinuation are all
crucial to avoid unnecessary investigations and poten-
tially appalling complications. Importantly, this report
highlights that renal dosing in CKD 5D patients’ needs to
be studied clinically and pharmacokinetically to ensure
the antibiotic safety.
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