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CASE REPORT / OLGU SUNUMU

Drug Interaction Between Valproic Acid and

Meropenem: A Case Report

Valproik Asid ve Meropenem Arasindaki llac Etkilesimi:

SUMMARY To report a probable interaction
between meropenem and antiepileptic drugs
that resulted in poor control of epileptic
seizures. A previously healthy 21 years old
woman admitted to emergency department
with fever and stiff neck. Her Glasgow
Coma Scale score was E3M5V4. Physical
examination revealed conscious to tend to
fall asleep, closed eyes and normal-sized and
reactive pupils. Meropenem and vancomycin
were initiated for the suspicion of
menengitis. On the 3@ day of the antibiotic
therapy generalized tonic clonic seizures
were observed. Phenytoin and intravenous
(IV) thiopental were initiated. The patient
was intubated and mechanically ventilated.
EEG revealed generalized epileptiform
activity. In the following days, seizure activity
continued. Levetirasetam, carbamazepine
and VPA were added for treatment
respectively, but seizures were continued.
On the 20t day of meropenem therapy,
interaction of carbapenems and anti-epileptic
agents was suspected. Antibiotherapy

was discontinued. Serum concentrations

of VPA increased over the next days and
achieved therapeutic levels. On day 21 she
was extubated, no seizures occurred over
the following 48 hours. She was discharged
from the ICU, with blood anti epileptic
concentrations within the therapeutic range.
Carbapenems have a potential effect of
inducing seizures and may also lower serum
levels of antiepileptic drugs. Clinicians should
be aware of this potential interaction that
may be associated with serious adverse
effects. Status epilepticus is one of the most
important neurologic emergencies, and
therapeutic control becomes more difficult
as its duration becomes longer. Patients
receiving antiepileptics and carbapenem
group antibiotics concominantly should

be closely monitored due to possible drug
interaction between these agents.
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Olgu Sunumu

OZET Meropenem ve antiepileptik ilaglar
arasinda olasi bir etkilesim nedeniyle,
epileptik nébetin kontroliniin zor oldugu
olgu bildiriimektedir. Daha 6nceden saglikli
oldugu bildirilen 21 yasinda bayan hasta,
ates ve ense sertligi bulgulariyla acil servise
basvurdu. Glasgow Koma skalasi E3M5V4
idi. Fizik muayenesinde biling uykuya meyilli,
gozler kapali, pupiller normal boyutlarda ve
reaktif idi. Menenijit sliphesiyle meropenem
ve vankomisin tedavisi baslandi. Antibiotik
tedavisinin 3. glininde jeneralize tonik
klonik nébet aktivitesi gézlendi. Fenitoin

ve intravendz tiopental tedavisi baslatildi.
Olgu entlbe edilerek, mekanik ventilatorde
izleme alindi. EEG'de generalize epileptiform
aktivite gézlendi. Daha sonraki glinlerde
nobet aktivitesi devam etti. Tedaviye
siraslyla levetirasetam, karbamazepine

ve valproik asit (VPA) ilave edildi; fakat
nobet aktivitesi devam etti. Meropenem
tedavisinin 20. gliniinde karbenepenem
grubu ilaglarla, antiepileptik ajanlar arasindaki
ilac etkilesiminden sUphelenildi. Antibiotik
tedavisi sonlandirildi. Sonraki birkag giin
icinde VPA seviyesi artarak, terapotik
sinirlara ulasti. Yirmi birinci giinde ekstlibe
edildi. Sonraki 48 saat icinde ndbet
aktivitesi gdzlenmedi. Kan antiepileptik

ila¢ konsantrasyonlari normal sinirlarda
olarak, yogun bakim Unitesinden taburcu
edildi. Karbapenemler nébet aktivitesini
indUklerler ve serum antiepileptik ilag
dlzeyini dusUrarUler. Klinisyenler ciddi yan
etki olusturabilecek bu potansiyel etkilesimin
farkinda olmalidirlar. Status epileptikus
onemli nérolojik acil durumlardan biridir ve
nébet slresi uzadikga terapdtik kontroll
zorlasir. Antiepileptik ajanlarla birlikte
karbapenem grubu antibiotik kullanan olgular,
bu iki ilac arasindaki olasi ilag etkilesiminden
dolayi yakin takip edilmelidir.

Anahtar Kelimeler: Meropenem, valproik
asit, nobet, ilac etkilesimi

Cikar Catismasi: Yazarlar bu makale ile
ilgili olarak herhangi bir ¢ikar catismasi
bildirmemistir.
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Introduction

Status epilepticus (SE), is a major medical emergency
associated with significant morbidity and mortality, is defined
as a continuous, generalized, convulsive seizure lasting more
than 5 minutes, or two or more seizures during which the
patient doesn't return to baseline consciousness (1). Valproic
acid (VPA), simple, branched-chain fatty acid with a broad
spectrum of anticonvulsant activity, is commonly prescribed
for treatment of various forms of epilepsy (2). It should be
monitored becuse it has a narrow therapeutic blood margin
(3). Meropenem is a bactericidal antibiotic with a broad
spectrum of activity that is used fo a variety of infections
(3). The interaction between these drugs is characterised by
a rapid decline in VPA levels (4). We describe a patient who
displayed a probable pharmacokinetic interaction between
meropenem and antiepileptic drugs that resulted in the
development of epileptic seizures.

Case Report

A previously healthy 21-year-old woman admitted to
emergency department with fever and stiff neck. Her Glasgow
Coma Scale score was E3M5V4 Physical examination
revealed consciousness tend to fall asleep, closed eyes and
normal-sized, normally reactive pupils. Cranial MRI findings
were normal. The patient was admitted to intensive care
unit. Blood cultures, complete blood count, C-Reactive
Protein, blood chemistry and CSF samples were obtained.
The patient was consulted with neurology and infectious
disease doctors. Meropenem and vancomycin were started
an initial for menengitis. On 3rd day of the antibiotic theraphy
generalized tonic clonic seizures were observed. Phenytoin
and intravenous (IV) thiopental were started. Also, the patient
was intubated and mechanically ventilated. EEG revealed
generalized epileptiform activity. In the following days,
seizure activity continued. Levetirasetam, carbamazepine
and VPA were added for treatment respectively, but seizures
continued. The patient was consulted with neurology
and infectious disease doctors daily. Serum VPA and
carbamazepine levels were lower than therapeutic levels
although the drug doses were on upper limits. On the 20th
day of meropenem theraphy, interaction of carbapenems
and anti-epileptic agents was suspected. Antibiotherapy was
discontinued. Serum concentrations of VPA increased over
the next days to achieve therapeutic levels. On day 21 she
was extubated, no seizures had occured over the following
48 hours. She was discharged from the ICU, with blood anti
epileptic concentrations within the therapeutic range.

Discussion

We have started treatment of [V meropenem with initial
diagnosis of menengitis. On the 3rd day of antibiotherapy
epileptic seizures occured. With the diagnosis of SE
patient was non-responsive to the various antiepileptics.
Serum concentrations of antiepileptics were low during
treatment. A possible drug interaction was suspected and
meropenem therapy was terminated. Serum concentrations
of antiepileptics reached therapeutic levels within 48 hours
and seizures stopped.

Epilepsy, is defined as chronic neurologic condition
charaterized by recurrent, unprovoked seizures. Status
epilepticus is one of the most important neuologic
emergencies and therapeutic control becomes more
difficult as its duration becomes longer. VA, is one of
the most frequently used drug in treatment of epilepsy.
The main metabolic pathways are: p-oxidation 30-40%,
N-glucuronidation 30-50% and cytochrome P450 isoenzymes
10-15%. Meropenem, is used as treatment for intraabdominal
infections and meningitis in critically ill patients. Compared
with imipenem, meropenem has a lower affinity for the
y-aminobutyric acid (GABA) receptor; thus, meropenem has
a lower potential inducing seizures (2).

Seizures and other adverse CNS events have been
reported during treatment with meropenem. These events
have occured most commonly in patients with CNS
disorders or with bacterial meningitis and/or compromised
renal function. Seizure rate was 0.7% in patients treated for
non-CNS infections with meropenem (5). Anti-convulsant
therapy should be continued in patients with known seizures
disorders. If seizure occurs, patients should be evaluated
neurologically, placed on anti-convulsant therapy if not already
instituted, and the dosage of meropenem re-examined to
determine whether it should be decreased or the antibiotic
discontinued. If administration of meropenem therapy is
necessary, supplemental anticonvulsant therapy should be
considered.

Recently, interactions between valproic acid and
carbapenem antibiotics have been reported, in which the
valproic acid serum concentrations have been reduced
in epileptic patients. These patients received many drugs
concomitantly with valproic acid, and serum concentrations
of valproic acid fell only after carbapenem therapy was
started. When carbapenem was stopped, the valproic
acid plasma concentration increase. The mechanisms of
the pharmacologic interaction between carbapenem and
valproic acid is very complex. A decrease in the absorption
of VPA, decrease in its enterohepatic recycling, a change in
distribution volume reducing the free drug propotion and
increase in VPA glucuronidation (3). This potental interaction
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not only increase the patient’'s morbidity and mortality, but
also increase of health costs (2).

Klugman et al. reported that 5 of 82 patients receiving
meropenem for treatment of bacterial menengitis, occured
seizures during the therapy (6). But they reported that none were
thought to be drug related. Cannon et al. reported that although
imipenem was more epileptogenic than non-carbapenem
antibiotics, there was no statistically significant difference in
the imipenem versus meropenem head-to-head comparison
(7). But Miller et al. reported for meropenem, doripenem, and
ertapenem, the seizure rate for each agent is reported as less
than 1% (8). Due to the drug interaction between carbapenems
and valproic acid, resulting in clinically significant declines in
valproic acid serum concentrations and can cause seizures.

Baraboutis et al. reported a case report of meropenem-
associated seizures developing in a 15-year-old girl who
had a history of progressive myoclonic epilepsy (9). Her
initial electroencephalogram showed a high frequency of
generalized spike-and-wave discharges. After receiving
multiple antibiotics for pneumonia and persistent fever,
her antibiotic regimen was changed to teicoplanin and
meropenem 1 g every 8 hours on hospital day 3. The
patient’s initial seizures improved before meropenem
initiation; however, on hospital day 6 (3 days after drug
initiation), the patient had a seizure relapse and required
an increase in her antiepileptic drug dosage. Meropenem
was discontinued, and the patient’s seizures subsequently
improved by hospital day 12; she returned to her baseline
mental status on hospital day 16. Of note, the patient was
receiving concomitant valproic acid therapy. However, the
authors reported that the patient maintained therapeutic
levels throughout meropenem treatment.

In our patient, we started meropenem therapy with the
initial of menegitis, and probably meropenem resulted in
SE. The interaction between meropenem and VPA caused
decrease in serum levels of VPA. During this period, serum
levels of VPA (3.51-23.73-3-5.99 mcg/ml) and carbamazepine
(0.561-0.87-1.77-0.87-1.67 ug/ml) did not reach therapeutic
concentrations although combined therapy of antiepileptic
drugs. However, we couldn’t have meropenem blood
concentration of the patient.

Carbapenems have a potential effect of inducing seizures
and may also lower serum levels of antiepileptic drugs.
Clinicians should be aware of this potential interaction that
may be associated with a serious adverse effects. This case
report, provides strong evidence for potential epileptic activity
of meropenem and drug interaction between antiepileptic
drugs and meropenem. Clinicans must take care of this
interaction because of economic and clinical repercussions.
In patients receiving antiepileptic drugs and carbapenem
antibiotics together, serum concentration of antiepileptic
drugs should be monitored. If possible, the concomitant use
of these both drugs should be avoided.

Conclusion

SE is one of the most important neurologic emergencies,
and therapeutic control becomes more difficult as its
duration becomes longer. Patients receiving antiepileptics
and carbapenem group antibiotics concominantly should be
closely monitored due to possible drug interaction between
these agents.
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