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FIGURE 1. B-Lactam antlblotlcs such as flucloxacillin are proconvulsive, and seizures are a well-recognized manifestation

of penicillin neurotoxuaty “ In laboratory animals, this effect seems to be predominantly mediated through inhibition of
GABA-A receptors > However, to our knowledge, the effect of B-lactam antibiotics on GABA-A receptor binding has not been
demonstrated in humansin vivo. [' 'CJRo154513 was used to acquire PET data from a 40-year-old man who had completed a
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VIEWS & REVIEWS

Seizures as adverse events of antibiotic

drugs
A systematic review

AN

Raoul Sutter, MD ABSTRACT

Stephan Riiegg, MD Objective: Antibiotic drugs are commonly associated with seizures. Tailoring antibiotics to the
Sarah Tschudin-Sutter, individual risk for seizures is challenged as avoidance of certain antibiotic classes may no longer
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Frequency of AAN Class of

Antibiotics events evidence Reported symptomatic seizures
Penicillins
Penicillin G or Up to 5% Class IV Generalized myoclonic seizures
oxacillin =convulsive seizures
Amoxicillin/ — - -
clavulanic acid
Piperacillin/ - Class IV Generalized tonic-clonic seizure
tazobactam =>NCSE

Contributing risk factors for symptomatic seizures

Renal insufficiency; brain lesions

Renal insufficiency
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Cephalosporins
Cefazolin (1st B0% with renal Class IV Generalzed tonic-clonic seizures >  Renal insufficiency; intrathecal cefazolin injection
generation) insufficiency NCSE = CSE
Cefotiam (2nd -_ Class IV Generalized tonic-clonic seizures Mental disorders
generation) (one case)
Cefixime (3rd - Class IV MNCSE (one case) Renal insufficiency; epilepsy
generation)
Ceftriaxone (3rd - Class IV NCSE (one case) Renal insufficiency
generation)
Ceftazidime (3rd - Class IV NCSE Renal insufficiency; brain lesions
generation)
Caefepime (4th Up to 11% Class llI-IV NCSE >generalized seizures Renal insufficiency; brain lesions
generation) =myoclonus

ABirincil dza $efazoliny | 6 S (i
Ab | 0 SveétsashblarakNKSE3.4.1 dzosefhalosporinlerile A §
A (Seftazidimsefoperazopsefepimé N1 4 S1 N & |

N

A(Seftriakson sefotaksim4 RIF K RNO N1 NA & ¢

A
f

> O«



Table 1 Likelihood of neurotoxicity caused by beta-lactam
antibiotics

Risk of neurotoxocity due  Structural characteristics
to beta-lactam antibiotics®  (see Fig. 2 for details)

Sefepimey’ | N2 2 [ High-risk agents

Benzylpenicillin
. - . Cefa,?,f}lin Tetrazole derivatives and
wPostanoksik 2 Yl e P Ul AU marked similarity with
SRSOAf SOS ‘1 9 S ‘I gfo;mune pentylenetetrazole

myoklonus (Hocker ve ark 2011) Cefoselis
W9 9D F'Q S g A é XJ ‘S ﬂ\I\X\ $ Ceftazidime Heterocyclic ring at position 3

and position 7 of
7-aminocephalosporanic acid

Medium-risk agent
Cefiriaxone Heterocyclic ring at position 3
and position 7

Low-risk agents
Cefotaxime One heterocyclic ring at position 7
Cefuroxime
Cephalexin Substitution of a heterocyclic



