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Ms. Q, a 29-year-old woman, began to behave strangely, claiming to see and hear imaginary people. The
following day, she was confused and somnolent in the morning. In the late morning, she had a generalized
tonic—clonic seizure and was transported to the hospital.

Her past medical and developmental histories were unremarkable. She took a daily oral contraceptive
and had no drug allergies. She worked as a teacher and had been married for one year.

On initial examination, blood pressure was 129/82, pulse 88, respiratory rate 16, temperature 37.5 °C.
She was stuporous, moving her arms appropriately in response to a painful stimulus. Pupils were 2 mm and
reactive. There was no gaze preference, and the rest of the examination was nonfocal. About 30 minutes
after her first seizure, she had a second GTCS and was given 4 mg lorazepam intravenously. She had a third
GTCS 6 min after her second seizure and received a second dose of lorazepam. Initial blood tests—including
complete blood count, comprehensive metabolic panel, urinalysis, and toxic screen—were normal. Head CT

was normal. She remained stuporous.

EEG demonstrated waxing and waning electrographic ictal activity, and she was loaded with fosphenytoin.
Intermittent electrographic seizure activity persisted, and a continuous infusion of intravenous propofol was ad-
ministered. After 24 hr, propofol was weaned, but electrographic seizures recurred and it was restarted.

When a person presents with status epilepticus (SE), as
described in this case, there may be little indication of the
diagnostic and treatment challenges ahead. The physician’s
initial goal is to stabilize and treat the patient, and then to
evaluate the potential causes of SE, focusing first on acute or
life-threatening etiologies. Initially, SE due to common causes
may closely resemble SE due to rare causes. Common things
being common, we consider fever and systemic infection in
children. In young adults, head injury, infection, metabolic
causes, or intoxication may be responsible. In older adults, we
suspect stroke, anoxic or hypoxic injury, neoplasm, or metabol-
ic disorder. Occasionally, the preliminary diagnostic studies are
unrevealing; there is no history of pre-existing epilepsy and

no acute or chronic cause of SE is evident. In these cases, less
common causes of SE must be considered. In this article, we
will review SE management and the investigation of infectious
causes (relatively common) and autoimmune causes (relatively
uncommon) of SE.

Initial Management
The first step in managing the SE patient is to assess and
maintain airway, breathing, and circulation. An unconscious
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patient with seizures, like Ms. Q, will likely need endotracheal
intubation for airway protection. Intubation is also appropri-
ate if sedating or administering anesthetic doses of anti-
epileptic drugs. Blood pressure, pulse, cardiac rhythm, and
oxygen saturation should be continuously monitored, and
intravenous access secured. Initial laboratory tests include
toxic screen, alcohol level, complete blood count, comprehen-
sive metabolic panel, and anti-epileptic drug levels. Intrave-
nous thiamine and dextrose are administered. Anti-epileptic
drug treatment begins with a benzodiazepine. A detailed
discussion of treatment is provided under Treatment of SE,
following.

Initial Diagnostic Studies

When convulsions are controlled, urgent head CT is ob-
tained, to look for an acute or chronic cause of SE. If possible,
neuromuscular blockade should be avoided, as it masks the
clinical manifestations of seizures and may lead to prolonged
unrecognized SE. Head CT is a quick and widely available test
that identifies most cases of acute intracranial hemorrhage
but may miss more subtle findings, such as metastases, acute
stroke, or heterotopias. Brain MRl is recommended for further
evaluation; MRA, MRV, CTA, routine angiogram, or SPECT scan
may also be useful, depending on the clinical picture and dif-
ferential diagnosis. If SE proves to be refractory to treatment
and testing leads to an autoimmune etiology, a PET scan is
appropriate to evaluate for occult neoplasm.
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The electroencephalogram (EEG) plays an essential role in
the diagnosis and management of SE. When obtained during
the ictal event, it confirms seizures and rules out other entities
such as rigor, panic attack, psychogenic spell, or dystonic reac-
tion. EEG may offer useful information regarding localization of
seizure onset. In Ms. Q’s case, its most important role is to mon-
itor the response to treatment. After convulsive activity stops,
almost half of patients with SE continue to have electrographic
seizure activity, indicating the need for further treatment (1). If
generalized or lateralized periodic discharges are present, they
should also be closely monitored with continuous EEG. While
periodic patterns are not usually treated as ictal activity, they
may occur as a precursor to SE, as a very late stage of SE, or in
between waxing and waning seizures (2).

In febrile patients, lumbar puncture (LP) is warranted to
evaluate for CNS infection, and empiric antibiotic coverage
should be initiated. LP should also be performed in those
patients for whom no SE etiology is identified in the prelimi-
nary workup. Cerebrospinal fluid (CSF) cell counts, differential,
glucose, protein, gram stain, viral and bacterial cultures, VDRL,
and HSV PCR are sent, with additional tests depending on
exposure, season, geographic locale, travel, and presence of
immunosuppression. In an immunosuppressed patient, CSF
fungal cultures and acid fast bacillus stain and culture should
be included.

Infection as a Cause of SE
Systemic infection not involving the central nervous system
(CNS), with temperature elevation, is among the commonest
causes of SE in children; in one series, over 50% of childhood
cases of status epilepticus were the result of infection (3).
However, infections restricted to the CNS are much rarer and,
in the same study, accounted for fewer than 3% of all cases
(3). However, it is not always clear how or whether CNS infec-
tions are differentiated from systemic infections. This perhaps
explains the variation in the incidence of infective causes of
convulsive status epilepticus between studies, which ranges
from 1 to 12 percent (4).

A wide variety of CNS infections can result in SE (Table 1)
(5). SE in the setting of encephalitis has a worse prognosis than
SE due to other etiologies, especially pre-existing epilepsy. In
one study, encephalitis caused 22.2% of the cases of refractory
SE and only 4.3% of the non-refractory SE cases (6). In contrast,
the same study found that no patients with SE caused by low
antiepileptic drug levels and a prior history of epilepsy pro-
gressed to refractory SE.

Autoimmune Causes of SE

Although encephalitis is a common cause of refractory SE, in
many cases, an infective agent cannot be found. In one study,
only 28% of people with encephalitis and refractory SE had a
putative identifiable cause (7). In cases without an identified
infectious organism, autoimmune encephalitis is an increas-
ingly recognized cause of SE. Among the well-described syn-
dromes are those that involve antibodies to the NMDA recep-
tor or to the voltage-gated potassium channel (VGKC). In an
analysis of 31 sequential patients with refractory SE who had
an acute or subacute onset of encephalopathy/seizures with
CSF pleocytosis and no infective cause found, 6 turned out to
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have antibodies to NMDA receptors (8). They all responded to
immunosuppression, illustrating the importance of diagnosing
this syndrome.

In addition to signaling the need for immunotherapy, a
diagnosis of autoimmune encephalitis sometimes leads to
the identification and treatment of a neoplasm. Between 20
and 57 percent of young women with encephalitis due to
NMDA-receptor antibodies have an ovarian teratoma (9, 10).
About 20% of cases of encephalitis due to VGKC antibodies are
associated with thymoma. In some, but not all, cases, tumor
removal leads to seizure control.

Not all autoimmune syndromes associated with encephali-
tis and SE are associated with tumors, but there are some that
are almost always paraneoplastic. These include encephalitis
caused by antibodies to Hu, collapsin response mediator
protein-5 (CRMP5), Ma2, and amphiphysin (11). Each of these
antibodies may be associated with small cell lung cancer. Anti-
Hu antibodies are most frequently associated with seizures
and SE (12, 13). Antibodies to Ma2 are associated with germ-
cell tumors of the testis, and 30% of patients respond to tumor
removal and immunotherapy. Antibodies to CRMP5 may occur
in the setting of thymoma (14).

The number of autoantibodies that have been found to be
associated with seizures and SE is growing (15), and it is likely
that there are still, as yet, unidentified antibodies. Whether
all these antibodies are pathogenic is unclear; some may be
markers for autoimmune disease rather than the causative
agent, as is likely to be the case with Hashimoto's encepha-
lopathy (16).

Several clinical scenarios should alert the physician to con-
sider an autoimmune cause of SE. The occurrence of lympho-
cytic pleocytosis and oligoclonal bands in the cerebrospinal
fluid, with no evidence of viral or bacterial infection, should
lead to the suspicion of an antibody-mediated encephalitis
(14). An autoimmune etiology should be considered if initial
diagnostic studies fail to elucidate the cause of SE, especially if
the SE is prolonged and refractory to treatments with conven-
tional anti-epileptic drugs.

Ms. Q, the patient in our case, turned out to have NMDA-
receptor antibodies. Are there clinical indicators that SE has
an autoimmune cause? Certainly, patients with an NMDA-
receptor-associated encephalopathy have a typical course,
similar to that of Ms. Q. Early symptoms include a prodrome
of headache and fever; followed by higher cognitive dys-
function (in > 90%), psychiatric symptoms (consisting of
hallucinations, psychosis and agitation in 77%) and seizures;
late features consist of reduced level of consciousness, SE, a
movement disorder (mainly choreoathetosis), and dysauto-
nomia (10). Nevertheless, with the availability of a diagnostic
test (serum or CSF NMDA receptor antibodies), the spectrum
of NMDA-receptor-associated encephalopathy is expanding,
suggesting that if typical features are present, there should
be a high suspicion; however, an absence of such features
does not exclude this diagnosis. Moreover, whether there are
specific features associated with other autoimmune syn-
dromes that can help distinguish them from infective causes
is unclear. Importantly, many of these antibodies (including
NMDA receptor antibodies) are associated with neoplasms
(15). Therefore, a whole-body PET scan should be considered
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TABLE 1. Infections Reportedly Associated with Status Epilepticus. (after [3])

Common Causes

Bacterial «Typical Bacterial Meningitis
«Tuberculosis

Viral <Herpes Simplex
-Japanese encephalitis
*Human Herpesvirus 6

Protozoal «Cerebral toxoplasmosis
<Neurocysticercosis
-Malaria

Fungal

Prion

in all patients without an infective cause for their refractory
SE and encephalitis.

Treatment of SE

Generalized, convulsive SE is a neurological emergency

that should be treated aggressively, regardless of the cause.
However, it is reasonable to consider SE in the setting of acute
encephalitis as a circumstance that requires especially aggres-
sive treatment, given the increased likelihood that the seizures
will be resistant to treatment relative to many other causes of
SE(17,18).

Initial management, in addition to careful attention to
vital signs and treatment of the underlying condition, is the
administration of an intravenous benzodiazepine (details of a
suggested treatment protocol are provided in Figure 1). The
preferred drug by most practitioners is lorazepam, given its
sufficiently rapid onset of effect and longer duration of action
compared to diazepam (19). Furthermore, although prospec-
tive, randomized, controlled trials have not shown statistically
significant superiority of one benzodiazepine over another, a
trend for superiority of lorazepam has been observed in some
of the larger studies (20, 21). If the patient does not respond to
the first dose, a second dose of lorazepam is given after 5 min
following the end of the initial infusion.

Uncommon Causes (< 1%)

-Bartonella/Cat-scratch disease
*Neurosyphilis

-Coxiella Burnetti (Q fever)
«Mycoplasma pneumonia
Scrub typhus

-Shigellosis

«Chlamydophila psittaci

HIV and HIV-related infections

-Arboviruses

-Progressive multifocal leukoencephalopathy (JC virus)
+Parvovirus B19

«Varicella encephalitis

-SSPE

-Measles encephalitis

-Rubella encephalitis

RSV associated SE

-Polioencephalomyelitis

-Paragonimiasis

+Coccidioidomycosis
Paracoccidioidomycosis
«Coccidiomycosis
<Mucormycosis
-Aspergillosis
«Candidiasis

-Creutzfeldt-Jakob disease

If the patient has not responded to lorazepam or if SE re-
curs after two doses, the most common choice for second-line
therapy is phenytoin or fosphenytoin (19). The effect of either
drug should be seen within 20 minutes of the start of the
infusion, and an additional 10 mg/kg is given if the SE fails to
respond or recurs. In recent years, it appears that other options
for second-line therapy are increasingly being used, depend-
ing on drug availability and local practice guidelines. Intrave-
nous valproate has been shown to be at least as effective as
phenytoin in a number of studies (22-24), and recent reports
have suggested the effectiveness of intravenous levetiracetam
and lacosamide for refractory status, leading to their use earli-
er in SE treatment protocols (especially levetiracetam given its
relative lack of drug-drug interactions) (25-33). Unfortunately,
there is no evidence in the literature to suggest that any one of
these options—phenytoin, valproate, levetiracetam, or lacos-
amide—is superior to all of the others, emphasizing the need
for a rigorous, controlled trial to guide practice.

When SE continues despite treatment with an initial ben-
zodiazepine and a second-line agent, many authors consider
this to be refractory status epilepticus (RSE), although there
is not yet a universally accepted definition (34-37). However,
it is worth emphasizing that the management of SE that fails
to respond to appropriate initial doses of lorazepam alone
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Lorazepam 4 mg IV over 2 minutes. If )
seizures persist, repeat in 5-10 minutes

J

Fosphenytoin 20 mg/kg IV at 150 ) Alternatives:
mg/min. If seizures persist after 30 Valproate
minutes, give additional 10 mg/kg IV Levetiracetam
repeat in 5-10 minutes y Phenobarbital

Choose One:

Pentobarbital: Load 5-10 mg/kg up to
50 mg/min; repeat 5 mg/kg boluses
until seizures stop. clV rate: 1 mg/kg/h;
range 0.5-10 mg/kg/h

mcg/kg/min

Propofol: Load 1 mg/kg; repeat 1-2
mg/kg boluses every 3-5 minutes not to
exceed a total of 4 doses or until
seizures stop. clV rate 25-150

Midazolam: Load 0.2 mg/kg; repeat
0.2-0.4 mg/kg boluses every 5 minutes
until seizures stop. clV rate 0.1
mg/kg/h; range 0.05-2 mg/kg/h

Add (single or in
combination):
Valproate

Levetiracetam
Phenobarbital
Topiramate

Consider:

Hypothermia

Electroconvulsive Rx
Inhalational Anesthetics

Figure 1. Treatment algorithm for generalized status epilepticus in adults.

has become increasingly controversial, with some authors
arguing that patients with ongoing SE should be treated im-
mediately with anesthetic agents (38). Part of the rationale for
this strategy comes from the findings of the VA Cooperative
Study (20), which showed that although 55% of all patients
presenting in “overt” SE responded to treatment (lorazepam,
diazepam followed by phenytoin, phenytoin, or phenobarbi-
tal), those who did not respond had only a 7% likelihood of
responding to a second agent (39). Furthermore, for patients
who presented in “subtle” SE, a proxy for more prolonged SE
prior to treatment, only 15% responded to the first agent, 36%
responded to any of the other options, and 50% were consid-
ered to be treatment failures. These observations, along with
the consideration that a patient with SE due to encephalitis
may be relatively resistant to treatment, suggest that immedi-
ate treatment with anesthetic agents may be a reasonable
course of action when an appropriate level of intensive care is
immediately available.

Patients in RSE are usually treated with midazolam, propo-
fol, or pentobarbital (in Europe, thiopentone). No controlled
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trials of sufficient power have been done to guide the decision
as to which drug should be used first, although a consensus
opinion by the Neurocritical Care Society is being developed.
A meta-analysis by Claassen et al. (40) looked at 28 reports
published between 1980 and 2001 describing the use of these
three agents in RSE in a total of 193 patients. Pentobarbital
appeared to be superior to either midazolam and propofol in
effectively controlling RSE (e.g., treatment failure was observed
in only 3% of patients treated with pentobarbital compared
to 21% with midazolam and 20% with propofol). However,
pentobarbital was significantly more likely to lead to hypoten-
sion; for this reason, it should not be used as the primary agent
for elderly patients or those with cardiovascular compromise.
Many patients with acute encephalitis are young and other-
wise healthy, so pentobarbital could still be considered a rea-
sonable choice in this setting. Nonetheless, the meta-analysis
showed no overall difference in mortality among the three
treatment approaches.

Electroencephalography is obviously required to monitor
patients in RSE, and it is typically used to establish an end-
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point for depth of anesthesia in this setting. A range of target
EEG patterns has been suggested, including suppression of
electrographic seizures, burst-suppression, or full or near-full
suppression of all activity, but very little published data exist
to guide this practice. Claassen et al. (40) noted in their meta-
analysis that achievement of burst-suppression was associated
with a lower frequency of breakthrough seizures compared

to electrographic seizure suppression alone. However, not
surprisingly, this lower depth of anesthesia was associated
with a higher frequency of hypotension. Krishnamurthy and
Drislane (41) analyzed depth of EEG suppression and outcome
in pentobarbital treatment of RSE in 35 patients, suggesting
that more profound suppression was associated with less like-
lihood of relapse of SE; however, but the study was underpow-
ered to reach any firm conclusions.

The optimal duration of anesthesia in the treatment of
RSE is also unknown, although common practice is to initially
maintain coma for 24 hr, wean off the drug (which favors pro-
pofol and midazolam in terms of rapidity of clearance), assess
the clinical and EEG response, and restart treatment if seizures
are ongoing or recur (42). Beyond this, practice is extremely
variable. A reasonable approach is to increase the duration to
48-hr intervals, and longer intervals after one week.

During anesthetic treatment of RSE, maintenance doses
of the original second-line therapy (i.e., phenytoin, valproate,
levetiracetam) should be administered, with the expectation
that the patient will require long-term treatment with an oral
antiepileptic drug (AED) if he or she recovers. If the patient
has a recurrence of SE when the anesthesia is lightened, it is
common practice to use combinations of these agents as well
as drugs such as phenobarbital, topiramate, paraldehyde, or
chlormethiazole, depending on availability and familiarity.

Special Treatment Considerations for SE of Infectious Etiology
In the setting of viral encephalitis, it is not uncommon to find
that the patient is treatment resistant, even with progres-
sively longer periods of anesthesia and AED polypharmacy. In
these cases of “exceptionally refractory” SE, a variety of more
aggressive therapies can be considered, including inhalational
anesthetics (43), hypothermia (44), electroconvulsive therapy
(45), and even surgery (46), although the likelihood of finding
a resectable focus in the setting of viral encephalitis is ex-
tremely low. Ketamine has also been suggested as adjunctive
therapy to protect secondary brain injury due to excitotoxicity,
but there is very limited experience with its use for RSE (47).
Nonetheless, it is important to emphasize that prolonged

and aggressive treatment with a combination of approaches
can be successful in some patients who remain in RSE for
prolonged periods. Most practitioners with experience in the
treatment of SE can describe anecdotal cases of non-elderly
patients with viral encephalitis and RSE who have survived
and made a significant neurological recovery after weeks or
months of in-hospital treatment.

Additional Treatment Considerations

In addition to the treatment of SE itself, it is also necessary to
treat the cause. Antiviral therapies are now well established in
the treatment of at least some viral encephalopathies; how-
ever, the use of corticosteroids is more controversial (48). There

is certainly evidence that varicella zoster viral encephalitis may
be partly due to an associated cerebral vasculitis, supporting
short-term use of steroids (49). Steroids have also been recom-
mended in cases of acute viral encephalitis where there is evi-
dence of progressive cerebral edema (48). The use of steroids is
further supported by the observation that steroids may reduce
viral replication (50). Corticosteroids have also been recom-
mended in bacterial meningitis in high-income countries (51).
Corticosteroids should therefore be used in many cases of CNS
infections resulting in status epilepticus.

A diagnosis of autoimmune encephalitis has impor-
tant implications for treatment. Removal of any neoplasm
can often result in a resolution of the SE (15). If there is no
systemic infection, then immunosuppressive therapy should
be considered. Although dexamethasone is usually used in
association with antiviral or antibiotic treatments for CNS
infection, methylprednisolone is more commonly used for
autoimmune conditions (52). Regardless of which steroid is
chosen, high-dose therapy over a short period of time (e.g., 1
g methylprednisolone daily for 3-5 days) should be consid-
ered for all cases of refractory SE associated with encephalitis.
Further immunosuppression should be administered only
once CNS infection has been excluded. As with other autoim-
mune CNS conditions, intravenous immunoglobulin or plasma
exchange should be tried (27). The effect of these treatments
may not be evident until days after administration. In cases
that have proved refractory to high-dose steroids, intravenous
immunoglobulin, and plasma exchange, immunosuppression
with agents such as rituximab or cyclophosphamide should be
considered (8, 10, 15, 26, 27, 29, 31, 53).

What happened with Ms. Q? She had a prolonged course
of SE, failing multiple attempts to wean propofol. After she was
found to have NMDA-receptor antibodies, she was evaluated
for ovarian teratoma (not present, in this case). She improved
with steroid treatment, her anti-epileptic drugs were gradually
tapered, and she eventually made a good recovery.

Summary

Because of the high mortality associated with SE, it is
important to evaluate and treat SE patients thoroughly and
expeditiously using an established protocol. Infections are a
frequent cause of SE, and while most are readily diagnosed
on the basis of routine testing, less common infectious
agents and autoimmune etiologies should be considered
when routine cultures are negative. Autoimmune encepha-
litis is a rare—but increasingly recognized—cause of SE

and should be suspected if there is CSF pleocytosis without
an identified infectious agent or if SE is refractory to treat-
ment and no etiology has been identified. Testing for NMDA
receptor antibodies is available. Treatment of SE begins with
a benzodiazepine, followed by either a second drug or, if
aggressive treatment is warranted, by a continuous infusion
of an anesthetic agent. Establishing encephalitis as the cause
of SE has important implications for additional diagnostic
and treatment measures. In addition to antiepileptic drug
therapy, immunotherapy may be effective. In the setting of
autoimmune encephalitis, an associated neoplasm should
be sought and treated. Prolonged and aggressive treatment
may be necessary for refractory SE.

47



Status Epilepticus in the Setting of Acute Encephalitis

References

1.

20.

48

Delorenzo RJ, Waterhouse EJ, Towne AR, Boggs JG, Ko D, DeLorenzo
GA, Brown A, Garnett L. Persistent nonconvulsive status epilep-
ticus after the control of convulsive status epilepticus. Epilepsia
1998;39:833-840.

. Treiman DM, Walton NY, Kendrick C. A progressive sequence of elec-

troencephalographic changes during generalized convulsive status
epilepticus. Epilepsy Res 1990;5:49-60.

. Delorenzo RJ, Hauser WA, Towne AR, Boggs JG, Pellock JM, Penberthy

L, Garnett L, Fortner CA, Ko D. A prospective, population-based
epidemiologic study of status epilepticus in Richmond, Virginia.
Neurology 1996;46:1029-1035.

. Neligan A, Shorvon SD. Frequency and prognosis of convulsive

status epilepticus of different causes: a systematic review. Arch Neurol
2010;67:931-940.

. Tan RY, Neligan A, Shorvon SD. The uncommon causes of status

epilepticus: A systematic review. Epilepsy Res 2010,91:111-122.

. Holtkamp M, Othman J, Buchheim K, Meierkord H. Predictors and

prognosis of refractory status epilepticus treated in a neurological
intensive care unit. J Neurol Neurosurg Psychiatry 2005;76:534-539.

. Glaser CA, Gilliam S, Honarmand S, Tureen JH, Lowenstein DH, Ander-

son LJ, Bollen AW, Solbrig MV. Refractory status epilepticus in suspect
encephalitis. Neurocrit Care 2008,9:74-82.

. Davies G, Irani SR, Coltart C, Ingle G, Amin Y, Taylor C, Radcliffe J,

Hirsch NP, Howard RS, Vincent A, Kullmann DM. Anti-N-methyl-
D-aspartate receptor antibodies: A potentially treatable cause of
encephalitis in the intensive care unit. Crit Care Med 2010;38:679-682.

. Dalmau J, Tuzun E, Wu HY, et al. Paraneoplastic anti-Nmethyl-D-as-

partate receptor encephalitis associated with ovarian teratoma. Ann
Neurol 2007;61:25-36.

. Irani SR, Bera K, Waters P. Zuliani L, Maxwell S, Zandi MS, Friese MA,

Galea |, Kullmann DM, Beeson D, Lang B, Bien CG, Vincent A. N-meth-
yl-D-aspartate antibody encephalitis: Temporal progression of clinical
and paraclinical observations in a predominantly non-paraneoplastic
disorder of both sexes. Brain 2010;133:1655-1667.

. Darnell RB, Posner JB. Paraneoplastic syndromes involving the ner-

vous system. N Engl J Med 2003;349:1543-1554.

. Shavit YB, Graus F, Probst A, Rene R, Steck AJ. Epilepsia partialis

continua: A new manifestation of anti-Hu-associated paraneoplastic
encephalomyelitis. Ann Neurol 1999;45:255-258.

Jacobs DA, Fung KM, Cook NM, Schalepfer WW, Goldberg HI, Stecker
MM. Complex partial status epilepticus associated with anti-Hu
paraneoplastic syndrome. J Neurol Sci 2003;213:77-82.

Dalmau J. Status epilepticus due to paraneoplastic and nonparaneo-
plastic encephalitides. Epilepsia 2009;50: 58-60.

Rosenfeld MR, Dalmau J. Update on paraneoplastic and autoimmune
disorders of the central nervous system. Semin Neurol 2010;30:320—
331.

Chong JY, Rowland LP, Utiger RD. Hashimoto encephalopathy: Syn-
drome or myth? Arch Neurol 2003;60:164-171.

Lowenstein D, Alldredge B. Status epilepticus at an urban public
hospital in the 1980s. Neurology 1993;43:483-488.

Li JM, Chen L, Zhou B, Zhu Y, Zhou D. Convulsive status epilepticus in
adults and adolescents of southwest China: Mortality, etiology, and
predictors of death. Epilepsy Behav 2009;14:146-149.

Claassen J, Hirsch LJ, Mayer SA. Treatment of status epilepticus: A
survey of neurologists. J Neurol Sci 2003;211:37-41.

Treiman DM, Meyers PD, Walton NY, Collins JF, Colling C, Rowan AJ,
Handforth A, Faught E, Calabrese VP, Uthman BM, Ramsay RE, Mam-

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

ANV

dani MB. A comparison of four treatments for generalized convulsive
status epilepticus. Veterans Affairs Status Epilepticus Cooperative
Study Group. N Engl J Med 1998;339:792-798.

Alldredge B, Gelb AM, Isaacs SM, Corry MD, Allen F, Ulrich' S, Gottwald
MD, O'Neil N, Neuhaus JM, Segal MR, Lowenstein DH. A comparison
of lorazepam, diazepam, and placebo for the treatment of out-of-
hospital status epilepticus. N Engl J Med 2001;345:631-637.

Misra UK, Kalita J, Patel R. Sodium valproate vs phenytoin in status
epilepticus: A pilot study. Neurology 2006;67:340-342.

Agarwal P, Kumar N, Chandra R, Gupta G, Antony AR, Garg N.
Randomized study of intravenous valproate and phenytoin in status
epilepticus. Seizure: J Brit Epil Assoc 2007;16:527-532.

Gilad R, Izkovitz N, Dabby R, Rapoport A, Sadeh M, Weller B, Lampl Y.
Treatment of status epilepticus and acute repetitive seizures with i.v.
valproic acid vs phenytoin. Acta Neurol Scand 2008;118:296-300.
Maoddel G, Bunten S, Dobis C, Kovac S, Dogan M, Fischera M, Dziewas
R, Schabitz WR, Evers S, Happe S. Intravenous levetiracetam: A new
treatment alternative for refractory status epilepticus. J Neurol Neuro-
sur & Psychiatry 2009;80:689-692.

Albers JM, Méddel G, Dittrich R, Steidl C, Suntrup S, Ringelstein EB,
Dziewas R. Intravenous lacosamide—An effective add-on treatment
of refractory status epilepticus. Seizure: J Brit Epil Assoc 2011. In press.
Berning S, Boesebeck F, van Baalen A, Kellinghaus C. Intrave-

nous levetiracetam as treatment for status epilepticus. J Neurol
2009;256:1634-1642.

Eue S, Grumbt M, Muller M, Schulze A. Two years of experience in

the treatment of status epilepticus with intravenous levetiracetam.
Epilepsy Behav 2009;15:467-469.

Fattouch J, Di Bonaventura C, Casciato S, Bonini F, Petrucci S, Lapenta
L, Manfredi M, Prencipe M, Giallonardo AT. Intravenous levetiracetam
as first-line treatment of status epilepticus in the elderly. Acta Neurol
Scand 2010;121:418-421.

Kellinghaus C, Berning S, Immisch |, Larch J, Rosenow F, Rossetti AO,
Tilz C, Trinka E. Intravenous lacosamide for treatment of status epilep-
ticus. Acta Neurol Scand 2011;123:137-141.

Ruegg S, Naegelin Y, Hardmeier M, Winkler DT, Marsch S, Fuhr P. Intra-
venous levetiracetam: Treatment experience with the first 50 critically
ill patients. Epilepsy Behav 2008;12:477-480.

Szaflarski JP, Sangha KS, Lindsell CJ, Shutter LA. Prospective, random-
ized, single-blinded comparative trial of intravenous levetiracetam
versus phenytoin for seizure prophylaxis. Neurocrit Care 2010;12:165-
172.

Kellinghaus C, Berning S, Besselmann M. Intravenous lacosamide as
successful treatment for nonconvulsive status epilepticus after failure
of first-line therapy. Epilepsy Behav 2009;14:429-431.

Stecker M, Kramer TH, Raps EC, O'Meeghan R, Dulaney E, Skaar DJ.
Treatment of refractory status epilepticus with propofol: Clinical
pharmacokinetic findings. Epilepsia 1998,;39:18-26.

Prasad A, Worrall BB, Bertram EH, Bleck TP. Propofol and midazolam in
the treatment of refractory status epilepticus. Epilepsia 2001;42:380—
386.

Claassen J, Hirsch LJ, Emerson RG, Bates JE, Thompson TB, Mayer SA.
Continuous EEG monitoring and midazolam infusion for refractory
nonconvulsive status epilepticus. Neurology 2001. In press.
Epilepticus, W.G.0.S, Treatment of convulsive status epilepticus:
Recommendations of the Epilepsy Foundation of America’s Working
Group on Status Epilepticus. J Amer Med Assoc 1993;270:854-859.
Bleck TP. Intensive care unit management of patients with status
epilepticus. Epilepsia 2007;48:59-60.



— AW

39.

40.
41.

42.

43.

44,

45.

46.

Status Epilepticus in the Setting of Acute Encephalitis

Treiman D, Walton NY, Collins JF, Point P. Treatment of status epilepti-
cus if first drug fails. Epilepsia 1999;40:243.

Claassen J, Hirsch LJ, Emerson RG, Mayer SA. Treatment of refractory
status epilepticus with pentobarbital, propofol, or midazolam: A
systematic review. Epilepsia 2002;43:146-153.

Krishnamurthy KB, Drislane FW. Depth of EEG suppression and
outcome in barbiturate anesthetic treatment for refractory status
epilepticus. Epilepsia 1999;40:759-762.

Holtkamp M, Masuhr F, Harms L, Einhdupl KM, Meierkord H, Buch-
heim K. The management of refractory generalised convulsive and
complex partial status epilepticus in three European countries: A
survey among epileptologists and critical care neurologists. J Neurol
Neurosurg Psych 2003;74:1095-1099.

Mirsattari SM, Sharpe MD, Young GB. Treatment of refractory status
epilepticus with inhalational anesthetic agents isoflurane and desflu-
rane. Arch Neurol 2004;61:1254-1259.

Corry JJ, Dhar R, Murphy T, Diringer MN. Hypothermia for refractory
status epilepticus. Neurocrit Care 2008;9:189-197.

Kamel H, Cornes SB, Hegde M, Hall SE, Josephson SA. Electroconvul-
sive therapy for refractory status epilepticus: A case series. Neurocrit
Care 2010;12:204-210.

Lhatoo SD, Alexopoulos AV. The surgical treatment of status epilepti-
cus. Epilepsia 2007,48:61-65.

47.

48.

49.

50.

51.

52.

53.

Nathan B, Smith T, Bleck T. The use of ketamine in refractory status
epilepticus. Neurology 2002;58:A197.

Steiner I, Budka H, Chaudhuri A, Koskiniemi M, Sainio K, Salonen

O, Kennedy PG. Viral meningoencephalitis: A review of diagnostic
methods and guidelines for management. Eur J Neurol 2010;17:999—
e57.

Gilden D, Cohrs RJ, Mahalingam R, Nagel MA. Varicella zoster
virus vasculopathies: Diverse clinical manifestations, laboratory
features, pathogenesis, and treatment. Lancet Neurol 2009;8:731-
740.

Thompson KA, Blessing WW, Wesselingh SL. Herpes simplex replica-
tion and dissemination is not increased by corticosteroid treatment
in a rat model of focal herpes encephalitis. J Neurovirol 2000;6:25-32.
Brouwer MC, McIntyre P, de Gans J, Prasad K, van de Beek D. Cortico-
steroids for acute bacterial meningitis. Cochrane Database Syst Rev
2010; 9:CD004405.

Wong SH, Saunders MD, Larner AJ, Das K, Hart IK. An effective immu-
notherapy regimen for VGKC antibody-positive limbic encephalitis. J
Neurol Neurosurg Psych 2010;81:1167-1169.

Kanter IC, Huttner HB, Staykov D, Biermann T, Struffert T, Kerling F,
Hilz MJ, Schellinger PD, Schwab S, Bardutzky J. Cyclophosphamide
for anti-GAD antibody-positive refractory status epilepticus. Epilepsia
2008;49:914-920.

49






EPILEPSY December 2014

z%‘ AMERICAN Plan on Joining Us
SOCIETY in Seattle!

2014 ANNUAL
MEETING

5~ Biennial North American Epilepsy Congress

December 5-9, 2014

SEATTLE, WASHINGTON
Washington State Convention Center

AMERICAN % er—
@ LPILEPSY at‘.i:;;" " | A

SOCIETY CLAE: U e ——

CME Symposia and Lectures
Platform Sessions

Poster Sessions

Informative Exhibitors

Special Interest Group Meetings
Skills Workshops

FUTURE ANNUAL 2015 2017
MEETING DATES Philadelphia, Pennsylvania Washington, D.C.
ennsylvania Convention Center Washington Convention Center
December 4-8 December 1-5

2016 2018

Houston, Texas New Orleans, Louisiana

George R. Brown Convention Center Ernest N. Morial Convention Center
December 2-6 November 30-December 4





