
INTRODUCTION
Neurotoxicity is a rare side effect of carbapenem and other 
beta lactam antibiotics. Neurotoxicity has been described 
in the literature: most commonly presenting as seizures, 
encephalopathy and/or hallucinations.1, 2, 4 Ertapenem 
neurotoxicity typically presents as seizures and occurs most 
typically when given to patients with end stage renal disease 
(GFR <30).2, 3, 6, 7 We present a case of a patient with only 
moderate chronic kidney disease (GFR 30-59) who developed 
non-seizure neurotoxicity after ertapenem treatment.

CASE DESCRIPTION
We present a 59-year-old male who received IV ertapenem for 
treatment of a large Actinomyces oris empyema. The patient’s 
empyema improved on this regimen; however, he developed 
increasing delirium beginning on hospital day seven (also day 
seven of ertapenem treatment). This delirium presented as 
“sundowning” but quickly progressed to constant agitation, 
insomnia, delirium and vivid visual hallucinations. No improvement 
in mental status was observed with cessation of other centrally 
acting medications or delirium precautions and treatments. On 
hospital day 11, the patient was intubated for airway protection 
in the setting of his worsening mental status. After overnight 
observation in the intensive care unit and discontinuation of 
ertapenem, he was extubated and returned back to the medical 
floor with complete resolution of his neurological and psychiatric 
symptoms. He was discharged at his baseline neurological status 
the next day with no memory of the event. 
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IMPLICATIONS
Carbapenems can lead to neurotoxicity, especially 
in patients with moderate to severe CKD. If such a 
patient develops neurological/psychiatric symptoms, 
carbapenem induced encephalopathy should be 
considered if other etiologies are ruled out.
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DISCUSSION
The patient presents a case of 
ertapenem-induced encephalopathy 
minfesting as agitation, insomnia and 
delirium. The rapid onset and rapid 
resolution of the patient’s encephalopathy 
were both highly temporally correlated 
with the starting and stopping 
ertapenem, respectively and without 
any other significant alteration in 
management. 

Several beta-lactam antibiotics have 
been described to have significant 
neurological side effects, including 
seizure and hallucinations. Interestingly, 
ertapenem and piperacillin present with 
seizure activity and hallucinations as 
primary symptoms, while ceftazidime and 
cefepime often present with abnormal  
movements and without hallucinations.1

The chemical properties of ertapenem likely contribute to its neurotoxic effects. Ertapenem is a highly 
lipophilic molecule and thus easily able to penetrate the blood brain barrier.8 Once in the CNS, it antagonizes 
the receptors of the inhibitory neurotransmitter GABA, specifically GABA type A receptors, resulting in 
diffusely decreased inhibitory transmission in the CNS.5 The half life of ertapenem is typically 4.5 hours, 
after which time 40-50% of circulating ertapenem is cleared by the kidneys. The remainder of circulating 
ertapenem is largely broken down into metabolites by renal enzyme dehydropeptidase-1 (DHP-1). These 
metabolites continue to antagonize CNS GABA A receptors, further accentuating widespread inhibition. 2, 5, 7 
This activity at GABA A receptors may account for ertapenem-induced encephalopathy.

Fig 1. Graphical representation of the 
increased half-life of ertapenem in CKD


