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Choosing Anticonvulsant Medications 
to Manage Status Epilepticus

This interactive feature addresses the approach to a clinical issue. A case vignette is followed by specific options, none of which 
can be considered either correct or incorrect. In short essays, experts in the field then argue for each of the options. Readers can 

participate in forming community opinion by choosing one of the options and, if they like, providing their reasons.

C ase Vignet te

A Woman in Status Epilepticus
Ken Wu, M.B., B.S.

Ms. Levin is a 29-year-old woman who has been 
brought to the emergency department after hav-
ing a generalized tonic–clonic seizure during a 
party at which she had consumed alcohol. Para-
medics had arrived within 10 minutes and had 
administered 10 mg of midazolam intramuscu-
larly, which terminated the seizure; however, she 
remained unresponsive.

Ms. Levin had received a diagnosis of idio-
pathic generalized epilepsy when she was 8 years 
old. She currently takes levetiracetam, at a dose 
of 1500 mg orally twice a day, and the combined 
oral contraceptive pill; she previously had a hyper-
sensitivity reaction to lamotrigine. Her most re-
cent seizure was 1 year ago, and it had stopped 
after administration of fosphenytoin in the emer-
gency department. She has been treated in the 
past for alcohol dependence.

Five minutes after arriving in the emergency 
department, she has another tonic–clonic seizure, 
and these seizures have recurred in brief and 
abortive forms every 5 to 10 minutes without 
her regaining consciousness. Her vital signs in-
clude a temperature of 37.1°C, blood pressure 
148/94 mm Hg, pulse 114 beats per minute in 
sinus rhythm, respiratory rate 10 breaths per 
minute, and oxygen saturation 98% while she is 

receiving 15 liters of high-flow oxygen through 
a face mask. A venous blood gas analysis shows 
a sodium level of 127 mmol per liter, potassium 
3.7 mmol per liter, glucose 90 mg per deciliter 
(5 mmol per liter), lactate 4 mmol per liter, and 
pH 7.25. Rapid analysis of the blood alcohol level 
shows a level of 0.18%; the levetiracetam level is 
60 mg per liter.

You decide to treat Ms. Levin with a second, 
non-benzodiazepine medication to manage status 
epilepticus, but you are unsure which one to 
choose. You will need to consider the effective-
ness and speed of each medication at terminat-
ing the seizure as well as the side effects, ease 
of administration, and costs.

Treatment Op tions

Which of the following approaches would you 
take for this patient? Base your choice on the 
published literature, your own experience, pub-
lished guidelines, and other information sources.

1. Administer fosphenytoin.
2. Administer levetiracetam.
3. Administer valproate.

To aid in your decision making, each of these 
approaches is defended in a short essay by an 
expert in the field. Given your knowledge of the 
patient and the points made by the experts, 
which approach would you choose?

Op tion 1

Administer Fosphenytoin
Lawrence J. Hirsch, M.D.

This young woman with preexisting generalized 
epilepsy is presenting with a cluster of tonic–
clonic seizures recurring every 5 to 10 minutes, 

which qualifies as convulsive status epilepticus. 
She is already receiving a high dose of levetirace-
tam and has a serum level of 60 mg per liter. 
Since this level is well above the recommended 
therapeutic range of 12 to 46 mg per liter, there 
is no reason to think that additional levetirace-
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tam will be of benefit. Therefore, the decision 
comes down to fosphenytoin or valproate.

No prospective randomized trial has shown 
that any agent or combination of agents is more 
effective for the treatment of convulsive status 
epilepticus than a benzodiazepine followed by 
phenytoin or its prodrug, fosphenytoin. The ma-
jority of studies, including the Established Status 
Epilepticus Treatment Trial (ESETT), the results 
of which were published recently in the Journal, 
have shown statistical equivalence of multiple 
agents with regard to both efficacy and adverse 
effects.1,2 Current guidelines and consensus state-
ments from several continents and subspecialties 
recommend benzodiazepines followed by either 
fosphenytoin (or phenytoin) or other agents as 
the preferred treatment in both adult and pedi-
atric patients3,4; no guideline or consensus state-
ment recommends anything in preference to 
them as second-line treatment. In addition, fos-
phenytoin or phenytoin remains the most com-
monly used second-line agent for status epilepti-
cus in both adults and children, and virtually all 
emergency department physicians are very famil-
iar and comfortable with at least one of them. 
Finally, although the efficacy of levetiracetam 
was equal to that of fosphenytoin and of valpro-
ate in ESETT, a previous large, prospective, ran-
domized, double-blind trial showed that adding 
levetiracetam to intravenous clonazepam for pre-
hospital treatment of convulsive status epilepti-
cus was no more effective than adding placebo 
(cessation of seizures within 15 minutes oc-
curred in 74% of patients who received clonaz-
epam and levetiracetam as compared with 84% 
of those who received clonazepam and placebo).5 
This lack of rapid efficacy may have to do with 
slow penetration of levetiracetam into the brain.

Although fosphenytoin and phenytoin are as-
sociated with a higher risk of allergic reaction 
than valproate or levetiracetam, we are provided 
the helpful fact that a previous episode of seizure 
activity was terminated with fosphenytoin, and 
there is no mention of an adverse reaction. Intra-
venous phenytoin is associated with a small risk 
of hypotension and cardiac arrhythmias, espe-
cially when given rapidly. This effect is less com-
mon with fosphenytoin, and the hypotension 
with either drug virtually always resolves when 
the infusion is slowed down. Since there are 5 to 
10 minutes between convulsive seizures in this 
patient, taking a few extra minutes in this case 

to complete the infusion of fosphenytoin, should 
it become necessary, is unlikely to cause any harm.

Why not intravenous valproate? This patient 
is a young woman in her 20s, and no mention 
has been made of a pregnancy screening test. 
Valproate is the most teratogenic antiseizure 
medication in common use and is associated 
with lower IQ and higher rates of autism in off-
spring.6 Thus it should be avoided whenever pos-
sible in women of childbearing age, especially in 
a patient who could be pregnant at the time the 
medication is administered. Valproate is also as-
sociated with higher risks of hepatic toxicity, 
hyperammonemia, thrombocytopenia, and other 
forms of coagulopathy. Thus, for the reasons I 
have noted, fosphenytoin is the best of the three 
options in this case.

Several other clinical points should be kept in 
mind for this patient. A toxicology screen should 
be obtained. In addition, if seizures persist or 
she is not waking up soon after movements stop, 
continuous electroencephalographic (EEG) mon-
itoring should be performed, since almost half 
of patients have nonconvulsive seizures after 
overt convulsive status epilepticus has resolved. 
EEG monitoring can also be used to confirm 
that the events are truly epileptic; in ESETT, 10% 
of patients enrolled were found to have nonepi-
leptic seizures.1 Obtaining postictal levels of pro-
lactin (within 20 minutes after a convulsive 
event), lactate (within 1 to 2 hours), ammonia 
(within several hours), or creatine kinase (espe-
cially 24 to 48 hours postictally) can help dif-
ferentiate convulsive seizures from psychogenic 
nonepileptic attacks.7 In this case, the patient’s 
medical history and her high lactate and low pH 
levels make a diagnosis of psychogenic episodes 
unlikely.

Disclosure forms provided by the author are available at 
NEJM.org.

From the Division of Epilepsy and EEG and the Comprehensive 
Epilepsy Center, Department of Neurology, Yale University 
School of Medicine, New Haven, CT. 

Op tion 2

Administer Levetiracetam
Franz E. Babl, M.D., M.P.H.

For many years, three agents — fosphenytoin (or 
phenytoin), valproate, and levetiracetam — have 
stood out as possible candidates for preferred 
second-line treatments for status epilepticus. 

The New England Journal of Medicine 
Downloaded from nejm.org by siamak salehi on June 25, 2020. For personal use only. No other uses without permission. 

 Copyright © 2020 Massachusetts Medical Society. All rights reserved. 



Clinical Decisions

n engl j med 382;26 nejm.org June 25, 2020 2571

With the publication in the Journal of the results 
of ESETT,1 we have high-level evidence from a 
comparison of these three agents in a large, 
multicenter, randomized, blinded trial involving 
children and adults. There was no difference 
among the agents in terms of seizure cessation 
and improved alertness by 60 minutes. Two fur-
ther multicenter, randomized trials in children 
have similarly shown no difference in seizure 
cessation between intravenous phenytoin and 
levetiracetam.8,9

Can the findings of ESETT be applied to Ms. 
Levin? She was initially treated with a dose of 
midazolam intramuscularly, and she did not 
meet any of the exclusion criteria of the trial. 
ESETT would also not have excluded patients al-
ready receiving levetiracetam for ongoing man-
agement of epilepsy. On the basis of the ESETT 
findings, any one of fosphenytoin, valproate, or 
levetiracetam could be chosen as second-line 
medication. In the emergency department, where 
avoiding confusion, delay, and possible adverse 
events are priorities, levetiracetam stands out, 
since it is does not interfere with other coadmin-
istered agents, can be administered as an intra-
venous bolus, and has a benign adverse-events 
profile. It is a drug that does not have adverse 
effects on the cardiovascular and respiratory 
systems, which is an advantage in case endotra-
cheal intubation is required. Although a seizure 
had been successfully terminated with fosphe-
nytoin in the past, phenytoin and fosphenytoin 
are associated with a long list of possible acute 
adverse events and drug interactions. In coun-
tries outside North America where fosphenytoin 
is not available, levetiracetam is even more at-
tractive, since intravenous phenytoin will need 
to be administered slowly over 20 minutes.

Ms. Levin had an elevated blood alcohol level. 
She was treated in the past for alcohol depen-
dence and may have liver disease, although no 
tests were performed to assess liver function. 
Levetiracetam is not metabolized through the 
liver, which supports its use in this patient. Ms. 
Levin is also taking an oral contraceptive pill. 
Her pregnancy status could easily have been 
confirmed, but as long as it is unknown, leveti-
racetam is a relatively safe option. Valproate 
should not be used in pregnancy, and should be 
used only with caution in women with child-
bearing potential, owing to the increased risk of 
fetal malformations.10 Hepatic enzyme–inducing 

agents such as phenytoin in turn can lead to oral 
contraceptive failure, particularly in women who, 
like Ms. Levin, are taking the combined oral 
contraception pill.11

Yet the strongest argument for using leveti-
racetam is that Ms. Levin already receives the 
agent as an oral antiepileptic and has been seizure-
free for a year, with levels that suggest good 
adherence. Beyond the correction of any meta-
bolic derangements, intravenous levetiracetam 
will provide a good chance of stopping the sta-
tus epilepticus by boosting the drug levels fur-
ther. Although the evidence for this practice is 
limited, transient supratherapeutic doses of leve-
tiracetam have been widely used and seem to 
have few side effects. In both trials investigating 
levetiracetam in children, patients already re-
ceiving the study drugs were excluded.8,9 ESETT 
presumably included patients who were already 
taking levetiracetam and who then received a 
subsequent bolus dose for status epilepticus.1 
Finally, among the three possible second-line 
agents, levetiracetam is the most cost-effective 
drug for status epilepticus.12

Disclosure forms provided by the author are available at 
NEJM.org.

From the Department of Paediatrics, Faculty of Medicine, Den-
tistry, and Health Sciences, University of Melbourne, the Emer-
gency Department, the Royal Children’s Hospital, and the Mur-
doch Children’s Research Institute, Melbourne, VIC, Australia. 

Op tion 3

Administer Valproate
S. Andrew Josephson, M.D.

Although ESETT showed that the anticonvulsant 
medications levetiracetam, fosphenytoin, and val-
proate had equal efficacy for the treatment of 
benzodiazepine-refractory status epilepticus, val-
proate is the best choice for this patient. At a 
dose of 40 mg per kilogram of body weight 
(maximum, 3000 mg), valproate led to the ces-
sation of status epilepticus and improvement in 
the level of consciousness at 60 minutes (the pri-
mary outcome) in 46% of patients in the trial.1 
There was also a trend toward a shorter time (by 
3 to 5 minutes) to cessation of seizures with 
valproate than with the other two treatments 
— an important feature in a patient with ongo-
ing convulsions that could lead to neuronal 
damage.13 Treatment with valproate was found 
to result in a lower incidence of hypotension 
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than fosphenytoin (1.6% vs. 3.2%) as well as a 
lower frequency of intubation (16.8% vs. 26.4%). 
Intravenous valproate is relatively inexpensive, 
widely available, and easy to administer through 
a peripheral intravenous catheter.

Ultimately the results of ESETT suggest that 
individual patient characteristics should drive the 
choice of anticonvulsant medication in status 
epilepticus. The patient in the vignette has al-
ready been taking levetiracetam as an outpatient 
and has a high serum level; therefore adminis-
tration of additional levetiracetam would proba-
bly be of limited benefit. Although fosphenytoin 
is an effective drug for focal seizures with sec-
ondary generalization, the broad-spectrum ac-
tivity of valproate would be preferred over fos-
phenytoin in a patient, such as Ms. Levin, who 
has idiopathic generalized epilepsy. In this par-
ticular epilepsy syndrome, fosphenytoin would 
probably be ineffective and paradoxically could 
even lead to worsening of seizures.14 There is 
also the chance that phenytoin formulations 
could have cross-reactivity with lamotrigine, 
leading to the same hypersensitivity reaction 
that the patient previously had.15

Another consideration for the choice of anti-
epileptic medication, in addition to cessation of 
the current seizures, is selection of a drug that 
could transition to an effective outpatient daily 
regimen. However, in this case, the patient had 
multiple triggers for her first breakthrough sei-
zures in 12 months, including alcohol use and 
hyponatremia. Treating these provoking factors 
will probably be adequate to prevent further sei-
zures without adding a second drug to her out-
patient regimen of levetiracetam. Valproate would 
not be recommended as a daily medication in a 
young woman of childbearing age since among 
commonly used antiepileptic medications, it car-
ries the highest risk of teratogenicity (mainly 
neural tube defects).16 Although it would be 
preferable to give Ms. Levin a rapid pregnancy 
test before the administration of valproate, she 
is taking an oral contraceptive medication, and, 
at least on the basis of her serum levels of leve-
tiracetam, medication adherence does not seem 
to be an issue. As opposed to fosphenytoin, 
valproate should have no meaningful interaction 
with her current oral contraceptive drug. The pa-
tient has a history of alcohol use, but there is no 
mention of liver failure. Although valproate can 
increase liver enzymes in some patients, this 

would be a transient phenomenon and probably 
not a concern with single or short-term treatment 
in most cases. For all these reasons, I would 
choose valproate for this patient.

Disclosure forms provided by the author are available at 
NEJM.org.

From the Department of Neurology and Weill Institute for Neuro-
sciences, University of California, San Francisco, San Francisco. 
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