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Introduction

Valproic acid (VPA) is a well established anticonvulsant drug for
the last 40 years and is now a part of more than 130 national health
care programmes. Since 1988, it has regularly featured as an
anticonvulsant in the WHO Model List of Essential Medicines
[1]. The current NICE Guidelines recommend Valproic Acid as the
first-line of treatment for Idiopathic Generalized Epilepsies (IGEs)
in children, young people and adults but should be used with
caution in pregnant women. [2]

Mechanism of Action

e VPA stimulates glutamic acid dehydrogenase, the enzyme
primarily involve in GABA synthesis, and increases GABA
concentrations within the brain. Thus, reducing excessive
neuronal firing. [3], [4]

e VPA attenuates NMDA receptor mediated excitation and inhibits
sodium and calcium channel function which reduces glutama-
tergic transmission with increased brain levels of GABA

o VPA produces weak inhibition of voltage-gated sodium channels,
leading to prolongation of refractory period of high frequency
neuronal firing thus limiting the frequency of neuronal
depolarization. [5] The blockade of T-type calcium channels is
also said to contribute to its anticonvulsant effects.

http://dx.doi.org/10.1016/S2213-6320(16)30023-9
2213-6320/

e VPA at lower concentrations is shown to diminish high
frequency repetitive firing of action potentials of central
neurons critically involved in its activity in generalized tonic-
clonic seizures. [6]

o Putative mechanisms involved in early and late anticonvulsant
effects [7] come from the quick accesses to extracellular sites e.g.
ion channels and slow access to intracellular sites e.g. GABA
synthesis following acute administration of VPA.

Pharmacokinetics

e VPA is almost completely absorbed with enteric-coated for-
mulations are slowly absorbed - reaching peak levels 3 to 5 hours
after intake.

o The therapeutic blood concentrations of VPA are 50-100 g/ml

with a half-life of 6-15 hours.

Being highly lipophilic, it concentrates in the liver and cross the

blood brain barrier to give high concentrations in the brain.

VPA is extensively metabolized through oxidative and conjuga-

tion mechanisms. The metabolites are biologically inactive.

Its half-life in various age groups is different — neonates (in first

week of life): 40-45 hours; neonates <10 days: 10-67 hours;

infants and children > 2months: 7-13 hours; children and
adolescents 2-14 years: 9 hours; and adults: 9-16 hours.


http://dx.doi.org/10.1016/S2213-6320(16)30023-9
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Table 1
Guidelines for use of Valproic acid in epilepsy.

Type of seizure

ILAE (013) recommendations

NICE recommendations

GTCS VPA is possibly efficacious as monotherapy

Absence seizures

VPA and ETM are efficacious as monotherapy

VPA as first line treatment

VPA as the first line treatment

as initial monotherapy for children with newly
diagnosed or untreated absence seizures

Benign childhood epilepsy
with centretemporal spikes

Juvenile Mycoclonic Epilepsy

Partial Seizures

Myoclonic Not mentioned separately

Atonic seizures Not mentioned separately

Other seizures/epileptic encephalopathies
where VPA has been found to be effective:
1. West Syndrome
2. Dravet Syndrome
3. Benign myoclonic epilepsy of infancy
4. Lennox-Gastaut syndrome
5. Myoclonic astatic epilepsy
6. Continuous spike and wave during sleep
7. Landau Klefner syndrome

VPA and CBZ are efficacious as monotherapy.

VPA and TPM are potentially efficacious/effective
for patients with newly diagnosed JME

VPA is possibly efficacious/effective as initial
monotherapy for children with newly diagnosed
or untreated partial onset seizures.

VPA as the first line treatment along
with CBZ, LTG, OXC, LEV

VPA as the first line treatment along
with LTG, LEV, TPM

e Offer CBZ or LTG as first line treatment
e VPA can be offered as adjunctive
treatment

VPA as the first line drug
VPA as the first line drug

Table 2
Interaction of VPA with other commonly used drugs.

Drugs that may decrease Valproic acid levels
Drugs that may increase Valproic acid levels
Drugs whose levels may increase with Valproic acid intake

Drugs whose levels may decrease with Valproic acid intake

Carbapenems, Ethosuximide, Mefloquine, Protease inhibitors, Rifampicin
Chlorpromazine, Felbamate, Salicylates, Topiramate
Barbiturates, Carbamazepine, Lamotrigine, Lorazepam, Risperidone, Rufinamide, Zidovudine

Phenytoin/Fosphenytoin, Olanazipine Oxcarbazepine

Valproic Acid in Idiopathic Generalized Epilepsy (IGE)

e As per AAN Guidelines, VPA is effective in the treatment of
Absence seizures, primary generalized-onset tonic-clonic sei-
zures especially Juvenile Myoclonic Epilepsy.

e VPA considered as the drug of choice in patients with IGEs,
especially when given as the sole anti-epileptic drug. [8,9]

e While the other AEDs like carbamazepine, Oxcarbazepine,
Lamotrigine and phenytoin may aggravate seizures in certain
cases, VPA has very low risk of seizure aggravation.

e VPA is found to be more effective than Lamotrigine and better
tolerated than Topiramate in generalized or unclassified epilepsy.
[10]

o It is believed that if the daily dose of VPA does not exceed

40 mg/kg or 2.5 g, then it is singularly free from serious side

effects. [11]

It can also be recommended as first-line monotherapy in IGEs

with multiple seizure types. [12]

o It can also be prescribed as an initial conservative treatment
option in newly diagnosed patients in whom the nature of
epilepsy syndrome is still undetermined. [13]

e However, it should be avoided in women of childbearing age due
to its safety profile with concerns of teratogenesis and weight
gain.

Valproic Acid in Absence Seizures

e VPA monotherapy was found to be effective in controlling
absence seizures and should be given adequate trial before
adding or switching to another AED. [14]

Combination therapy with ESM and VPA should be considered
for patients whose absence seizures do not respond to standard
therapeutic measures. [15]

o Its combination with a low dose Lamotrigine appears to have
synergistic effect in typical absence seizures. [16]

o The patients with primary generalized epilepsy responds better
than those with diffuse cerebral damage or generalized epilepsy
with focalization. Therefore, VPA is the drug of choice for the
prevention of ASE recurrence. [17]

Valproic Acid in Generalized Tonic-Clonic Seizures (GTCS)

¢ A study shows non-statistical trend towards a better response
with VPA compared with CBZ. [18]

o VPA monotherapy is very effective for both seizure outcome
control and photosensitivity reduction in adolescents with
epilepsy with generalized tonic-clonic seizures only. [19]

Valproic acid in Juvenile Myoclonic Epilepsy (JME)

e VPA is among the most efficacious drug in JME but may be poorly
tolerated by some.

Table 3
Effects of Valproic Acid on other antiepileptic drugs.

Anti-epileptic drug Effect on its level on co-administration with VPA

Lamotrigine Lamotrigine levels increase by 85%
Topiramate Topiramate levels stay unchanged
Felbamate Felbamate levels increase by 27%
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Table 4
Adverse effects of valproic acid that can be of major concern to women with

ep

ilepsy.

Hair Loss

Tremor

Obesity

Menstrual irregularity
Polycystic ovarian syndrome

I

nfertility

Osteoporosis
Teratogenic effects and impaired cognitive development in

prenatally exposed offspring

e Acute treatment for most myoclonic seizures starts with a BZD;

however, as a second step, intravenous VPA can be administered
at a high loading dose to rapidly achieve therapeutic levels.

Valproic Acid in Focal Epilepsy

VPA should not be the drug of choice for focal seizures at all with
better treatment options available.

Valproic Acid in Status Epilepticus

Intravenous VPA is an emerging alternative in SE patients who
are resistant to the first-line drugs such as BZD.

o The recommended dose of VPA is 15-45 mg/kg bolus followed by

1-3 mg/kg in infusion.
Safety data is also encouraging with the incidence of adverse
reaction below 1%.

Valproic Acid in Childhood Epilepsies

VPA is a drug of choice for children with newly diagnosed epilepsy,
idiopathic generalized epilepsy, absence seizures along with
myoclonic seizures, juvenile myoclonic seizures and atonic
seizures or with multiple seizure types and photosensitive
epilepsies

Intravenous VPA may be effective for the treatment of convulsive
and non-convulsive status epilepticus that is refractory to
conventional drugs. [20]

VPA has been found to be effective in febrile seizure prophylaxis
but is not recommended due to the self-limiting and benign
nature of the disease.

In limited literature, VPA has been found to be effective for
treating infantile spasms.

It has also been reported to be effective in children with Lennox-
Gastuat Syndrome (LGS) and suggested as the first-line
treatment for children with LGS myoclonic astatic epilepsy.
VPA has been proposed as an adjunctive AED among patients
with continuous spike and wave during sleep and Landau Klefner
Syndrome.

There is only limited data to show the efficacy of Valproic Acid in
children with Status Epilepticus.

In infants, the potential benefits of VPA should be carefully
weighed against the liver toxicity and gastrointestinal intoler-
ance.

Adverse Effects of Valproic Acid

The most common adverse effects include sleep disturbances,
dizziness, abdominal pain/dyspepsia, rash, increased appetite/
weight gain, tremors, alopecia, and hirsutism.

The more serious adverse effects include hepatotoxicity (idio-
syncratic Reye’s like syndrome), hyperammonemic encephalop-
athy, mitochondrial toxicity, pancreatitis, Steven’s Johnson
Syndrome/toxic epidermal necrolysis and aplastic anemia.

VPA-induced Hepatotoxicity

It is rare but a serious complication.

It is an idiosyncratic reaction that occurs in genetically
predisposed individuals - those less than 2 years of age and
harbouring the polymerase gamma 1 (POLG1) mutation, a
feature of a mitochondrial disorder called Alpers-Huttenlocher
syndrome.

Three clinical forms of Hepatotoxicity can occur with VPA:
Hyperammonemia manifests as progressive and episodic confu-
sion followed by obtundation and coma, with minimal or no
evidence of hepatic injury; Acute hepatocellular injury with
jaundice typically accompanied by hepatocellular or mixed
pattern of enzyme elevations; and Reye-like syndrome described
in children on VPA that develop fever and lethargy followed by
confusion, stupor and coma.

VPA-induced hepatitis in children less than 2 years of age is
invariably fatal. Therefore, it is important to screen the high-risk
individuals for POLG1 mutation before commencing VPA
treatment.

Risk factors for developing hepatitis are — age below 2 years, use
of VPA as polytherapy, children with mental retardation,
evidence of any pre-existing liver disease or elevated liver
enzyme, co-existence of certain metabolic defects e.g. -
oxidation disorders and mitochondrial diseases.

VPA-induced hepatotoxicity can be avoided if the drug is used as
monotherapy whenever possible especially in children under
3 years, keep minimal possible dose required for seizure control,
avoid salicylates, and avoid VPA in patients with liver disease or
metabolic disorders involving the urea cycle, organic acidaemias,
mitochondrial disorders, free radical scavenger deficiencies,
carnitine or medium chain acyl coenzyme A deficiency.

In the event of features of an adverse effect, the following tests
should be performed: complete blood count, liver function tests,
serum electrolytes, plasma ammonia and serum Valproic acid
levels.

Contraindications of Valproic Acid

Known mitochondrial disorders caused by mutations in mito-
chondrial DNA polymerase gamma (POLG) e.g. Alpers-Hutten-
locher syndrome (AHS) or children less than 2 years of age
suspected of having a POLG-related disorder.

Urea Cycle Defect

Hypersensitivity to Valproic acid, divalproex, derivatives or any
component of the formulation.

Hepatic disease or significant hepatic impairment

Special Considerations

Children less than 2 years of age: Neonates, infants and
children less than 2 years of age are at considerable increased
risk for Hepatotoxicity, especially those on anticonvulsant
polytherapy, with congenital metabolic disorders, with severe
seizures disorders and mental retardation, or with organic
brain disease.

Adolescent girls: The adverse effects including hirsutism, weight
gain and polycystic ovarian syndrome assumes greater signifi-
cance among adolescent girls. These should be balanced against
the therapeutic benefits and discussed with the family before
initiating VPA among adolescent girls.

Pregnancy and lactation. VPA intake during pregnancy is
contraindicated. It has been associated with increased risk of
neural tube defects, microcephaly, heart defects, and diaphrag-
matic hernia. Also, it has been shown that low doses of VPA are
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secreted in breast milk. However, these VPA levels in breast milk
are insignificant and do not impact infant’s growth or develop-
ment. Nonetheless, it is recommended that infant’s breast-
feeding on mothers taking VPA should be monitored for jaundice
and petechial rash.

Management of Epilepsy in Women who are planning their
pregnancies

¢ Valproic acid should preferably be avoided as the first line drug
for treatment of epilepsy in girls and women of reproductive
age.

e Valproic acid may be avoided in obese women with history of
menstrual irregularities or polycystic ovarian syndrome.

e Whenever possible Valproic acid dosage need to be maintained
below 600 mg per day for adult women.

e Valproic acid can be continued (preferably in low dose) in
women in reproductive age group who are already in long term
remission of epilepsy while on Valproic acid.

e Low dose Valproic acid (<600 mg per day) may be considered
under certain circumstances as one of the first line drugs for
treating newly diagnosed generalized epilepsy in girls and
women of reproductive age group after a full discussion on its
risk to the patient.

e Valproic acid can be used as a first line drug to treat age specific
epilepsies of childhood such as absence or BECT that are known
to resolve before puberty.

e Valproic acid can be used in girls and women who are unlikely to
become pregnant (girls with epileptic encephalopathies or
significant comorbidities and women who had undergone
sterilization or have become menopausal).

o All women and caregivers for girls should receive full informa-
tion of the benefits and risks prior to treatment with Valproic
acid.

e All women with childbearing potential need to be prescribed
folic acid 5 mg daily.

Management of Pregnancy in Women who are on Valproic Acid

e Adosereduction to less than 600 mg per day can be considered in
early pregnancy in those who are in remission.

¢ All pregnant women with epilepsy need to have a screening of
serum alpha feto protein and a level IIl antenatal ultrasonog-
raphy to carefully evaluate the fetal organs for any malforma-
tions.

Breastfeeding by women who are using Valproic Acid

e The benefits of VPA outweigh the potential risk from the
exposure to Valproic acid through breast milk.

Valproic Acid in Epilepsy with various Comorbidities

e Mood disorders: Valproic acid has a mood stabilizing property
and thus, is a drug of choice in persons with concomitant mood
disorders. [21] During discontinuation of VPA, the patient may
show features of affective disorders like mania or depression and
should be taken care accordingly. It is particularly effective in
bipolar affective disorder especially with rapid cycling and
dysphoric mania. [22]

e Migraine: Studies show the effectiveness of VPA monotherapy in
migraine prophylaxis including extended release of Valproic
acid. [23,24] It is also found to be effective in reducing headache

frequency and is reasonably well tolerated in adult patients with
episodic migraine.

Role of Valproic Acid in Systemic Disorders

e Thyroid disorders Majority of the reports mention minimal
suppression of thyroid functions with Valproic acid. But the
changes are transient and reversible with withdrawal of
medication. [25]

Obesity Valproic acid should be used with caution in obese with
an advice regarding dietary and life style modifications with
frequent weight monitoring.

Polycystic ovarian syndrome: Polycystic ovarian syndrome
features may developed more frequently during Valproic acid
than Lamotrigine treatment and these metabolic changes are
partially reversible on discontinuing Valproic acid. [26,27]
Renal Failure: Being highly lipophilic, Valproic acid is little affected
by renal disease and hemodialysis. Although Valproic acid is safe in
mild-to-moderate renal failure, there are reports of acute tubular
necrosis following Valproic acid use and Fanconi’s syndrome. [28]
Hepatic Failure: Valproic acid is a wide-spectrum isoenzyme
inhibitor and increases its own serum level and that of other
drugs sometimes causing toxicity thus dose reduction may be
required in setting of hepatic dysfunction.

Osteoporosis: Valproic acid has a strong association with
osteoporosis. Therefore, calcium and vitamin D supplementation
may be prescribed. In elderly population, a regular interval Dexa
scan may help to detect bone loss at early stage.

HIV Infection/AIDS Valproic acid has been associated with hepatic
and multiorgan failure when used with antiretroviral drugs. [29]
Valproic acid also increases the level of zidovudine. Hence taking
all the things into consideration, Valproic acid should be used with
caution in the treatment of epilepsy in patients with HIV/AIDS.
Stroke: Among the antiepileptics, Valproic acid has less stroke
risk than phenytoin. [30] If a patient is on long term antic-
oagulation, VPA may have significant interaction due to enzyme
inhibition and hence should be avoided.

Malignancies and patients on chemotherapy: Valproic acid may
aggravate hematologic and other toxicities of chemotherapeutic
agents due to enzyme inhibition hence it should be best avoided.
[31]

Hematological disorders: Thrombocytopenia, leukopenia, bone
marrow suppression, lymphadenopathy and exacerbation of
acute intermittent porphyria have been reported with Valproic
acid. [32] In the presence of underlying primary hematological
disorders it is best to avoid Valproic acid.

Cardiovascular disorders: Although safe in patients with cardiac
comorbidities, Valproic acid being highly protein bound can
displace warfarin, digoxin, and amiodarone from its binding
sites. It can lead to cardiac arrhythmias, increased anticoagula-
tion. Hence close monitoring is needed in this situation.

CNS infections: CNS infections like tubercular meningitis com-
monly present with seizures especially in adults. For acute
management of seizure in tubercular meningitis, VPA can be
used however for long term management it is not a very good
choice in view of risk of drug interaction (enzyme inhibition) and
hepatotoxicity. It is better to avoid VPA and if given, liver
functions should be monitored at regular intervals. [33]
Perioperative management: Valproic acid is well known to cause
various hematological abnormalities most common being
thrombocytopenia. There are conflicting reports about the
bleeding risk during surgery for patients on high doses of VPA.
[34,35] It is advisable to monitor routine coagulation parameters
before any planned surgery.
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Pharmacoeconomics of Valproic Acid

e VPA is a relatively economical AED for Generalized Epilepsies

o Immediate release preparation is significantly cheaper than the
sustained release

e More economical AEDs are available for treatment of Focal
Epilepsies

o For best choice of AED-specific setting, efficacy and tolerability to
be viewed in concurrence to the cost.
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