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Valproic Acid and Carbapenem Antibiotics Interaction

the combined use of valproic acid (vpa) and a 
carbapenem is likely to occur in patients with central 
nervous system infections resulting from generalized 
seizure disorders; head trauma or surgical procedures; 
and serious systemic infections.

The data describing this interaction have been based 
primarily on case reports and retrospective studies. 
Nevertheless, this potential drug interaction presents 
a risk to patients.

MECHANISM OF INTERACTION
VPA is primarily metabolized by glucuronidation to 
VPA-glucuronide, which is eliminated from the body 
via bile and urine. However, VPA-glucuronide can be 
deconjugated by acylpeptide hydrolase to the parent 
compound VPA.1 This conversion provides for a lon-
ger half-life and duration of action for VPA. Although 
the mechanism responsible for the reported interaction 
between VPA and carbapenem has been debated, it 
appears that carbapenems act by inhibiting the activity 
of the acylpeptide hydrolase enzyme that converts 
VPA-glucuronide to VPA.2 This results in greater 
elimination, a shortened half-life, and subtherapeutic 
plasma concentrations of VPA, all of which represent 
an uncommon drug interaction mechanism that can 
produce clinically significant patient outcomes.

The table3-9 summarizes several larger studies of 
the effect of carbapenems on VPA. There have also 
been several case reports of subtherapeutic VPA con-
centrations in patients treated with carbapenems. The 
magnitude of this interaction ranges from about a 50% 
to an 80% decrease in VPA plasma concentrations. 
This reduction has been reported to occur in as few as 
24 hours after initiation of the carbapenem. The half-
life of VPA is reduced from 15 to 4 hours with con-
current carbapenem administration. It appears that all 
of the available carbapenems can cause VPA concen-
trations to decline. Imipenem appears to demonstrate 
the least effect on VPA, although it clearly can cause 
a loss of VPA efficacy.

In several studies, seizure frequency increased 
during carbapenem administration. Although carbap-
enems have been noted to cause seizures, an acute 
reduction in the VPA concentration has been associat-
ed with status epilepticus and may precipitate seizures 
in these patients. The carbapenems are eliminated by 

the kidneys, and this interaction may be more likely to 
occur in patients with renal dysfunction. Following the 
discontinuation of the carbapenem, the effect on VPA 
has been noted to continue for 7 to 14 days. The likely 
explanation of this prolonged duration of the interac-
tion despite the short half-life of the carbapenems is 
because of an irreversible inhibition of acylpeptide 
hydrolase by the carbapenems, resulting in a half-life 
for recovery of deconjugation estimated to be almost 
2 days.10 In nearly all of the reports of this interaction, 
increasing the dose of VPA did not result in thera-
peutic VPA concentrations while the carbapenems 
were coadministered.

CONCLUSION
The effect of a carbapenem on VPA is significant and 
may result in reduced efficacy and increased seizure 
activity. Because of the mechanism of this interaction, 
increasing the dose of the VPA will unlikely achieve 
therapeutic plasma concentrations. If possible, an 
alternative antibiotic should be chosen for patients 
stabilized on VPA. When a carbapenem is required, 
additional antiepileptic therapy would be appropriate 
during carbapenem coadministration and for 1 to 2 
weeks after the antibiotic is discontinued. ®
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TABLE. MAGNITUDE OF EFFECT ON VPA PLASMA 
CONCENTRATIONS AND PATIENT RESPONSE

Reference Number 
of 
patients

Carbapenem % Reduction 
of VPA 
Concentrations

Wu3 52 Ertapenem 72

Meropenem 67

Imipenem 42

Wen4 30 Meropenem 75-80

Pallares5 26 Meropenem 50-74

Haroutiunian6 36 Meropenem 82

Huang7 54 Meropenem 80

Ertapenem 68

Imipenem 51

Herrero8 28 Meropenem 67

Doribax 
Label9

23 Doripenem 78


