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Acute encephalitis with refractory, repetitive
partial seizures (AERRPS): a peculiar form

of childhood encephalitis
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Y, Sugai K, Sasaki M. Acute encephalitis with refractory, repetitive
partial seizures (AERRPS): a peculiar form of childhood encephalitis.
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Objective ~We conducted a nationwide multicenter study in Japan to
elucidate the clinical and laboratory characteristics of acute encephalitis
with refractory, repetitive partial seizures (AERRPS). Materials and
methods— Clinical and laboratory features, treatment, and outcome were
assessed using a structured questionnaire. Results -Twenty-nine
children were enrolled in the study. Refractory and repetitive partial
seizures accompanied by fever were the cardinal clinical features. Partial
seizures consisted principally of eye deviation or facial twitching, being
periodically repeated during the acute phase. These seizures were
refractory to conventional anticonvulsants and were only suppressed by
high-dose intravenous barbiturate administration. Rhythmic activities
on electroencephalography and non-specific cerebral atrophy on
neuroimaging were common. Serum or cerebrospinal antibodies against
GluRe2 were positive in six patients. General prognosis was unfavorable
due to intractable epilepsy and cognitive deficits. Conclusion — Based on
the peculiar and homogenous features, AERRPS can be regarded as a
distinct clinical entity.
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Introduction

Acute encephalitis/encephalopathy in children is
often associated with seizures, and status epilepti-
cus (SE) is one of the presenting symptoms. In
most cases, seizures appear transiently during the
acute phase and can be controlled by standard
therapy. However, 2.7-6.7% of the central nervous
system (CNS) infection results in the evolution of
epilepsy (1). This ‘post-encephalitic’ epilepsy is
characterized by intractable partial seizures asso-
ciated with mesial temporal sclerosis and cognitive
impairment (2). Post-encephalitic epilepsy is
observed after a latent period of several months
or years (3).

In contrast, in some cases with intractable
epilepsy following encephalitis exists, without any
latent period. This population was first recognized
by Awaya et al. in 1986, and has been subsequently
reported in Japan as ‘acute encephalitis with

refractory, repetitive partial seizures (AERRPS)
(4, 5). AERRPS has three cardinal features in
common: (i) acute encephalitis of unknown origin,
without underlying developmental delay or prior
unprovoked seizures; (it) presenting with repetitive
and refractory partial seizures during the acute
phase, referred to as ‘refractory partial SE’, which
is followed by, (ili) continuous transition to
intractable epilepsy without a latent period. It is
distinct from encephalitis or acute neurological
insults of known origin (shown in Table 1).
AERRPS has not been perceived in Western
countries, although it is widely recognized in
Japan. Moreover, systematic analyses with regard
to detailed clinical characteristics of AERRPS have
not been performed.

In the present study, we describe the clinical
characteristics of 29 patients with AERRPS based
on the data of the first nationwide multicenter
study conducted in Japan. These cases have some
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Table 1 Differential diagnosis of AERRPS

Viral encephalitis and virus-assoctated encephalopathy
Herpes simplex encephalitis
Japanese encephalitis
Acute necrotizing encephalopathy
Acute encephalopathy with late reduced diffusion
Acute infantile encephalopathy
Predominating over frontal tobe

Acute limbic encephalitis
Paraneoplastic
Non-paraneoplastic
Anti-VGKC antibody asscciated
Anti-NMDA-R antibody associated
Miscellaneous

Metabolic encephalopathy
Organic aciduria
Urea cycle disorder
Fatty acid oxygenation disorder
Mitochondrial disease

Epilepsy

Rasmussen’s encephalitis

Migrating partial seizures in infancy
Other known acute neurological insults

peculiar features in common; such as acute onset of
extremely refractory and repetitive partial seizures,
presumed autoimmune inflammatory pathomech-
anism, and poor neurological outcomes.

Patients and methods

Among acute encephalitis of unknown origin in
childhood, AERRPS was defined as those fulfilling
three aforementioned features. Acute neurological
illnesses of known origin (shown in Table 1) were
extensively studied and thus were excluded.
This is a retrospective, multicenter, question-
naire-based study. First, we inquired from princi-
pal medical institutions whether or not they had
experience on cases identical to or analogous to
AERRPS. Of 85 institutions consulted, 22 of them
‘responded to us. Then, we sent a detailed multiple-
choice-based questionnaire to these institutions,
and they agreed to participate in our study. The
items in the questionnaire included patient profiles,
" precipitating factors before onset, seizure types and
their duration, concomitant neurological symp-
toms, blood and cerebrospinal fluid (CSF) studies,
electrophysiological and neuroradiological find-
ings, treatments and their efficacy, and outcomes.
There were 39 cases collected from 22 hospitals
between 1990 and 2006. After a careful review of
the cases, 10 were concluded not to be identical to
AERRPS and thus excluded for the following
reasons: one had no partial seizure; four required
neither intravenous barbiturates nor benzodiaze-
pines to alleviate seizures; two did not develop
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subsequent epilepsy; three were diagnosed as acute
limbic encephalitis; and one had insufficient med-
ical records. Consequently, 29 patients fulfilled the
criteria for AERRPS and were included in the
study. Tables S1-S3 detail the clinical characteris-
tics and investigations of the patients with
AERRPS. Clinical details of Patients 22-24 have
been reported previously (6). Case reports of
patients 7, 9, 12, 14, 29, and 25 have also been
published elsewhere in Japanese journals. Because
of the retrospective nature of the study, written
informed consent was not always acquired.

Seizures were classified according to the revised
clinical and electroencephalographic classification
of epileptic seizures from the Commission on
Classification and Terminology of the Interna-
tional League Against Epilepsy (7). Routine blood
and CSF studies, electroencephalography (EEG)
and magnetic resonance (MR) imaging were per-
formed in all patients. Serum and CSF antibodies
against glutamate receptor epsilon 2 subunit
(GluRe2) were analyzed as previously described
(8). With respect to the efficacy of treatment, we
used the following scale according to the reduction
in seizure frequency: complete (seizure free),
excellent (seizure reduction of 75% or more),
good (50-75% reduction), and poor (50% or less
reduction).

Results
Patient profiles

Among the 29 patients (M:F = 19:10), the age of
disease onset ranged from 1 to 14 years (6.8 & 4.0).
Fourteen patients were at their school age. The
family histories of the patients were unremarkable.
Four patients had experienced febrile convulsions
but none had underlying epilepsies or other
neurological abnormalities.

Precipitating factors

Out of the 29 patients, 26 bore evidence of
antecedent febrile illness before the onset of neu-
rological symptom. The latency between anteced-
ent fever and the onset of neurological symptoms
was 4.9 & 2.3 days (range: 2-10 days).

Characteristics in the acute phase

The acute phase was defined as the period during
which patients presented with persistent fever or
necessitated continuous anticonvulsant infusion to
suppress seizures or both as described below. The
duration of this phase ranged from 15 to 312 days.



