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Abstract
Atypical absence status epilepticus (AASE) is a rare subtype of nonconvulsive 
status epilepticus (NCSE), characterized by clouding of consciousness and con-
tinuous or fluctuating epileptiform activity, generally at a frequency below 3 Hz. 
Only sparse literature exists on the genetic conditions associated with it. We 
performed a systematic review to identify the genetic diagnoses in which AASE 
has been described, and examined the available clinical, EEG, treatment and 
outcome details. The protocol was registered in PROSPERO and reporting fol-
lowed PRISMA guidelines. We searched public databases for combinations of 
the terms: “atypical absence status epilepticus,” “status epilepticus,” “non con-
vulsive status epilepticus,” and “gene,” “genetics,” “epileptic encephalopathy,” 
“developmental and epileptic encephalopathy,” “DEE.” Only original articles in 
English were included. We identified 34 publications reporting 97 patients with 
AASE and an underlying genetic condition. Most patients had a chromosomal 
abnormality (88%), in particular ring chromosome 20 (53% of the total patients) 
and Angelman syndrome caused by a 15q11–q13 deletion (31%). Seven epilepsy 
genes (UBE3A, CNKSR2, TRPM3, KCNH2, NEXMIF, SYNGAP1, GABRB1) were 
found in which a clinical and electrographic picture consistent with AASE was 
described. Therefore, in the context of a possible genetic diagnosis, AASE has 
been reported mainly in chromosomal disorders. However, this condition is 
likely underrecognized and underreported, particularly in monogenic epilepsies. 
Therefore, a deeper phenotyping and a more standardized use of classification 
terms would be necessary both for clinical and research purposes.
Plain Language Summary: We reviewed the scientific literature to find out in 
which genetic conditions a rare EEG and clinical pattern, called atypical absence 
status epilepticus, has been described. We found that this pattern is mainly re-
ported in patients with changes in chromosome structure, such as ring chromo-
some 20 and Angelman syndrome. Among single-gene (monogenic) forms of 
epilepsy, it has been described in association with seven genes (UBE3A, CNKSR2, 
TRPM3, KCNH2, NEXMIF, SYNGAP1, GABRB1). When clinicians suspect a 
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1  |   INTRODUCTION

Nonconvulsive status epilepticus (NCSE) represents an 
electroclinical condition characterized by prolonged 
(more than 10 min) nonconvulsive seizure activity, either 
continuous or recurrent, without a return to baseline con-
ditions between seizures.1 The clinical presentation can be 
heterogeneous and can include sensory, cognitive, behav-
ioral, and autonomic features. Subtle motor phenomena 
such as minor muscular twitches may be present as well. 
Since the diverse and nonspecific clinical aspects, the di-
agnosis of this condition relies on a high degree of sus-
picion and on the EEG confirmation of continuous ictal 
activity.1–3

The in-depth characterization of the clinical and elec-
trographic features of seizures and status epilepticus, 
hence their correct classification, represents one of the 
first steps in setting up the appropriate diagnostic work-up 
and treatment plan for each patient.3–5

Atypical absence status epilepticus (AASE) is a subtype 
of NCSE with different degrees of impaired conscious-
ness (without coma), which has mainly been described in 
children with severe epileptic encephalopathies, usually 
in association with developmental delay and intellectual 
disability, such as Lennox-Gastaut syndrome, myoclonic–
static epilepsy, Angelman syndrome, and ring chromo-
some 20.3,6–8

The EEG shows continuous or waxing and waning 
epileptic abnormalities, mainly slow spike- polyspike-
and-wave activity, and generally at a frequency of less 
than 3 Hz.7 The clinical manifestations of this type of sta-
tus are often difficult to recognize, since, in many cases, 
they present only as a worsening of the underlying neu-
rological condition (e.g., a reduction in motor activity, an 
increase in drowsiness or an aggravation of behavioral is-
sues). Moreover, the onset and termination of status may 
be gradual and therefore less easily perceived. For these 
reasons, the diagnosis of AASE is often not straightfor-
ward and prolonged video-EEG monitoring, showing a 
significant variation from baseline activity, is generally 
required for accurate identification and management.6,9,10

The purpose of this study is to review AASE associ-
ated with genetic conditions, summarize patients' general 
clinical features, and review reported treatments and out-
comes when available. Moreover, we aimed to establish 

an initial framework to evaluate whether the occurrence 
of this SE subtype could ultimately inform decisions on 
genetic testing and aid interpretation of genetic findings.

2  |   METHODS

The results of this systematic review were reported 
according to the recommendations of the Preferred 
Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) statement and the Synthesis Without 
Meta-analysis in systematic reviews (SWiM) exten-
sion.11,12 The protocol was registered in PROSPERO 
(CRD420261331248).

The relevant studies were identified through MEDLINE 
(accessed by PubMed) and EMBASE up to February 15, 
2026.

The search terms were combinations of the following: 
“atypical absence status epilepticus,” “status epilepticus,” 
“non convulsive status epilepticus,” “non- convulsive sta-
tus epilepticus,” “NCSE,” “non-convulsive” and “gene,” 
“genetics,” “epileptic encephalopathy,” “developmental 
and epileptic encephalopathy,” “DEE,” “genetic epilepsy” 
in various combinations. The complete search strategy is 
outlined in Data S1.

The following types of studies were considered for inclu-
sion: cohorts, case–control, cross-sectional, clinical series, 
and case reports. Self-reported surveys, reviews/meta-
analyses, editorials, letters to the editor, commentaries, 

genetic cause of epilepsy and this finding is present, they should consider check-
ing also for chromosomal changes.

K E Y W O R D S

AASE, absence status epilepticus, DEE, genetic epilepsy, NCSE

Key points

•	 AASE is a rare NCSE subtype, likely underdiag-
nosed and underreported.

•	 In genetic disorders, most reported AASE cases 
involve chromosomal abnormalities (88%).

•	 Ring chromosome 20 (53%) and Angelman 
syndrome (35%) are the most common 
conditions linked to AASE.

•	 AASE electroclinical pattern was reported 
in seven genes: UBE3A, CNKSR2, TRPM3, 
KCNH2, NEXMIF, SYNGAP1, GABRB1.
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abstracts, and expert opinions were excluded. Also, we 
have excluded the articles on animal models or in  vitro 
studies. Only articles written in the English language 
were considered. Participants of any age, sex, and ethnic-
ity were eligible.

2.1  |  Study definitions

2.1.1  |  AASE

A subtype of NCSE characterized by different degree of 
impaired consciousness (without coma), associated with 
slow generalized spike- or polyspike-and-wave activity, 
typically at a frequency of less than 3 Hz.3,7,8 According to 
the ILAE 2015 classification of status epilepticus, this con-
dition is classified as NCSE without coma (generalized), 
AASE.3

2.1.2  |  Genetic etiology and EEG patterns

We included patients with a genetic etiology confirmed by 
molecular or cytogenetic testing. Only variants reported as 
pathogenic or likely pathogenic were included.

We found a lack of concordance across studies in the 
classification of similar EEG patterns, some defining them 
AASE, while others leaning more toward NCSE or “com-
plex partial status epilepticus” (CPSE). We therefore de-
cided to include, for the purpose of this study, not only the 
articles which specifically mentioned AASE but also the 
ones describing patients with NCSE without coma, with 
generalized EEG features, without a clear-cut focus iden-
tified clinically or on the EEG (predominance of epileptic 
discharges in bilateral frontal or fronto-temporal regions 
was allowed).

Reported patients were excluded from subsequent 
analyses when clinical and EEG information was insuf-
ficient to characterize the status epilepticus subtype and 
when a genetic diagnosis was not provided.

We also excluded cases where either the EEG showed 
regular, continuous, generalized spike–wave at 3–4 Hz, 
in the context of idiopathic generalized epilepsy, consis-
tent with a diagnosis of typical absence status epilepticus, 
or the authors themselves classified the status as typical 
absence status epilepticus. Cases with a prominent my-
oclonic component, configuring a myoclonic status epi-
lepticus were also not considered. We did however include 
articles describing patients with absence status with eyelid 
myoclonia or subtle myoclonia.

Two authors (MCC, GG) independently assessed stud-
ies for inclusion using Rayyan,13 and any disagreement 
was resolved by discussion with a third senior author 

(SM). Data were extracted using a predefined standard-
ized form by two authors (MCC, GG), and disagreements 
were resolved by discussion with a third senior author 
(SM). We did not contact study investigators for additional 
information. No automation tools were used.

The following information was extracted: first author 
and year of publication, number and demographics of 
participants, etiologies identified in individual patients, 
clinical features, reported treatments and outcomes when 
available.

Data were extracted at the patient level whenever pos-
sible. Ages reported in months/years were converted to a 
common unit for descriptive statistics. EEG description 
data were extracted as reported. Missing information was 
recorded as not available (NA).

Results were summarized using descriptive tables. 
Figures were used to display the PRISMA diagram, the 
distribution of genetic etiologies, and to provide an illus-
trative testing workflow.

3  |   RESULTS

We identified 34 publications14–47 reporting genetic vari-
ants associated with AASE (Figure 1 and Table 1 and Data 
S2).

These involve chromosomal abnormalities (24/34 ar-
ticles)14–17,19,20,22–39 and single-gene variants (10/34 arti-
cles).18,21,40–47 Overall, 97 patients with AASE have been 
described, of whom 85 (88%)14–17,19,20,22–39 presented with 
a structural chromosomal abnormality, whereas 12 (12%) 
had a single-gene variant, with seven different genes 
identified (UBE3A, CNKSR2, KCNH2, NEXMIF, TRPM3, 
SYNGAP1, GABRB1) (Figure 2).18,21,40–47 For four of these 
genes, we could find only one patient in whom this associ-
ation was found.42,45–47

Below is a summary of findings across the different 
genetic conditions in which AASE was identified. Key 
features of AASE for each diagnosis are summarized in 
Table 2.

3.1  |  Angelman syndrome

Thirty-three patients with Angelman syndrome and AASE 
were reported in eight articles.14–21 A 15q11–13 deletion 
was identified in 30/33 (91%) patients,14–17,19,20 whereas 
a pathogenic variant in UBE3A gene was found in 3/33 
(9%).18,21

All patients were classified as having AASE except for 
the patient described by Sugimoto et al., in whom the epi-
sode was defined as a “form of nonconvulsive generalized 
status epilepticus.”15
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Among patients for whom the information was avail-
able (10/33),14,15,17,18,21 the age of onset of status epilepti-
cus ranged between 5 months and 19 years of age (median 
43.5 months).

EEG findings usually showed continuous, generalized 
epileptiform activity, at a frequency of 1.5–2.5 Hz14,15,21; a 
different picture has been described by Espay et al., who 
report a patient with a pathogenic variant in UBE3A, who 
presented with repeated atypical absences without return 
to baseline conditions between seizures and an EEG char-
acterized by bursts of frontally predominant rhythmic 
alpha activity.18

Clinically, AASE was reported as characterized by im-
paired consciousness in four studies,14,15,20,21 with subtle 
changes in mood/behavior in two papers,18,21 associated 
with eyelid myoclonia in two.14,18

Information regarding SE treatment and outcome was 
available for seven patients: in 4/7, the status resolved or 

markedly improved after benzodiazepine treatment, 1/7 
was defined as nonresponsive to diazepam, 1/7 recovered 
spontaneously, while 1/7 required treatment with keto-
genic diet.14,15,18,21 ICU admission and anesthetic treat-
ment were not required in any of the reported cases.

Other types of SE reported in these patients were: con-
vulsive status epilepticus (CSE), tonic status epilepticus, 
and myoclonic status epilepticus.16,17,19,20

3.2  |  Ring chromosome 20

We found 14 articles describing 51 patients with electro-
clinical features of AASE.22–35

Most authors defined this condition as NCSE 
(6/14),24,27,29,30,32,34 in four cases it was defined as 
AASE,23,25,28,35 while in three papers, it was outlined as 
CPSE,22,26,33 based on evidence suggesting a focal origin 

F I G U R E  1   PRISMA flow diagram of the review process.
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of seizures in the frontal lobes, through EEG, MEG, and 
SPECT studies.22 Vignoli et al. (2009) refer to this condi-
tion both as AASE and NCSE, but they also support the 
hypothesis that ring chromosome 20 is a network syn-
drome, with a main involvement of frontal lobes—basal 
ganglia networks.31

The median age of onset of status epilepticus was 
11 years (range 4–15 years, information available for 11/50 
patients).22–25,30

Detailed EEG information was reported in 10/14 stud-
ies.22–26,29–31,33,34 The EEG during status showed slow wave 
or sharp-wave–/slow spike-and-wave activity, at frequen-
cies ranging between 1.5 and 4.5 Hz, diffuse but predom-
inant over the frontal regions.22–26,29–31,33,34 The clinical 
features were generally characterized by motor slowdown, 
clouding of consciousness, frightened expression, and in 
some cases automatisms.

Information regarding SE episodes outcome was 
available in 7/14 papers22,25,26,30,31,33,34: In two patients, 

SE was reported as refractory or superrefractory,30,31 
while in three, it underwent a spontaneous remis-
sion26,33,34; Inoue et al. report a positive response to di-
azepam in one patient and lidocaine in another patient, 
while no information is available for treatment response 
during status in the remaining four patients;22 diazepam 
terminated the episodes of AASE also in the patient de-
scribed by Shirasaka.25 One patient required anesthetic 
treatment,30 yet status epilepticus was fatal in this case.

3.3  |  Ring chromosome 17

Two patients with ring chromosome 17 and AASE were 
found.36,37 The authors defined this condition as NCSE in 
one case37 and diurnal electrical status epilepticus in the 
other.36

The age at status epilepticus was 3 years in one36 
and 28 years in the other.37 The status in the patient 

F I G U R E  2   Distribution of genetic diagnoses in patients with reported AASE. The main pie chart shows the distribution of genetic 
diagnoses. The inset pie chart summarizes single-gene etiologies; for each condition, the number reported indicates the number of patients.

 24709239, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/epi4.70275 by C

ochraneItalia, W
iley O

nline L
ibrary on [19/05/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



8  |      CIOCLU et al.

T
A

B
L

E
 2

 
Su

m
m

ar
y 

of
 th

e 
m

ai
n 

fin
di

ng
s i

n 
th

e 
di

ffe
re

nt
 g

en
et

ic
 c

on
di

tio
ns

. F
or

 e
ac

h 
ge

ne
tic

 d
ia

gn
os

is
, w

e 
pr

ov
id

e 
a 

co
nc

is
e 

ov
er

vi
ew

 o
f t

he
 k

ey
 c

lin
ic

al
 fe

at
ur

es
 a

nd
 A

A
SE

-r
el

at
ed

 
fin

di
ng

s. 
Th

e 
de

no
m

in
at

or
 in

di
ca

te
s t

he
 n

um
be

r o
f p

at
ie

nt
s f

or
 w

ho
m

 th
e 

in
fo

rm
at

io
n 

w
as

 a
va

ila
bl

e.

C
on

di
ti

on
 (g

en
e/

C
hr

om
/s

yn
dr

om
e)

A
ge

 a
t A

A
SE

 
(m

ed
ia

n 
if

 
n 

>
 3)

Se
m

io
lo

gy
T

ri
gg

er
s

T
re

at
m

en
t

O
ut

co
m

e 
SR

/
T

R
/R

E
F

E
E

G
 A

A
SE

Sz
 ty

pe
s 

(m
ai

n)
O

th
er

 S
E

 
ty

pe
s

D
ru

g 
re

si
st

an
t 

(y
es

)
ID

/D
D

 
(y

es
)

ID
/D

D
 d

eg
re

e 
(m

ild
/m

od
/s

ev
/

pr
of

ou
nd

)
N

ot
es

A
S

3 
y 

7 
m

o
Im

p 
re

sp
on

si
v.

PH
T 

(1
/3

3)
, 

C
BZ

 (2
/3

3)
, 

fe
ve

r (
1/

33
)

BD
Z,

 T
R

H
SR

 1
/7

, T
R

 5
/7

, 
R

EF
 2

/7
D

iff
us

e,
 c

on
t.,

 S
W

 b
ur

st
s 

(1
.5

–3
 H

z)
M

y,
 A

A
, A

t
G

TC
SE

, 
N

C
SE

9/
11

20
/2

0
Se

v
Fr

eq
 in

ap
pr

op
r l

au
gh

te
r

R
in

g 
20

11
 y

 6
 m

o
C

lo
ud

in
g 

co
ns

ci
ou

sn
es

s, 
co

nf
us

io
n

H
V

 (1
/5

1)
, 

ve
rb

al
 st

im
ul

i 
(1

/5
1)

V
PA

, B
D

Z
SR

 2
9/

37
, T

R
 

4/
37

, R
EF

 4
/3

7
Sl

W
/S

hW
, s

lo
w

 S
W

 (1
.5

–4
.5

 H
z)

, 
di

ffu
se

, F
-p

re
do

m
FI

C
, T

C
, A

A
N

C
SE

48
/5

0
37

/4
4

M
ild

/m
od

 (3
2/

34
)

O
fte

n 
co

gn
iti

ve
 o

r b
eh

av
 p

ro
bl

em
s 

af
te

r s
z 

on
se

t

R
in

g 
17

3 
y 

an
d 

28
 y

Im
p 

re
sp

on
si

v.
m

ot
or

 sl
ow

do
w

n
—

BD
Z 

(1
 p

t)
SR

 1
/2

, T
R

 1
/2

Su
bc

on
t/

co
nt

 g
en

 S
l-S

W
/S

W
; 

ce
nt

ra
l-p

re
do

m
 (0

.5
–3

 H
z)

 in
 1

 p
t

G
TC

, T
, C

N
o

2/
2

2/
2

M
od

—

4p
 sy

nd
ro

m
e

30
 m

o 
(1

 p
t)

Ic
N

A
N

A
N

A
N

A
G

TC
, M

y,
 A

A
M

yS
E 

(1
/2

)
1/

2
2/

2
Se

v
—

C
N

K
SR

2
7 

y 
6 

m
o 

an
d 

8 
y

Ic
N

A
N

A
N

A
N

A
M

y,
 A

A
, G

TC
SW

A
S

1/
2

2/
2

M
od

-S
ev

re
gr

., 
st

er
eo

ty
pi

es
, s

pe
ec

h 
an

d 
fa

ci
al

 
dy

sp
ra

xi
a,

 H
A

K
C

N
H

2
11

 y
N

A
N

A
ES

M
 a

nd
 

ZN
S

TR
 (1

/1
)

O
cc

as
io

na
l, 

ge
n 

S 
an

d 
po

ly
-S

W
A

A
N

o
N

o
1/

1
M

ild
A

SD
, A

D
H

D

N
EX

M
IF

38
 y

, 2
6 

y,
 9

 y
ic

, e
-m

y
N

A
BD

Z
TR

 (2
/2

)
C

on
t.,

 g
en

. S
, p

ol
y-

SW
 (1

.5
–

2.
5 H

z)
; e

ye
 c

lo
su

re
-s

en
si

tiv
ity

A
A

, G
TC

N
o

2/
3

3/
3

M
ild

—

TR
PM

3
7 

y 
2 

m
o 

(1
 p

t)
N

A
N

A
N

A
N

A
N

A
Sp

/T
N

o
1/

1
1/

1
Se

v
M

ild
 h

yp
o,

 d
ys

m
 fe

at
.

SY
N

G
A

P1
N

A
Ic

N
A

N
A

N
A

Ey
e 

cl
os

ur
e 

se
ns

iti
vi

ty
 a

nd
 F

O
S

M
y,

 A
t, 

A
A

A
t, 

T
N

A
1/

1
1/

1
Se

v
—

G
A

BR
B1

N
A

Ic
R

es
p 

in
fe

ct
io

ns
N

A
N

A
Pr

ol
on

ge
d 

2 H
z 

SW
Fo

, F
o 

m
ig

r, 
T

N
o

1/
1

1/
1

Pr
of

ou
nd

A
cq

ui
re

d 
↓H

C
, t

et
ra

pa
re

si
s, 

dy
sp

ha
gi

a,
 

re
st

ri
ct

iv
e 

pu
lm

on
ar

y 
sy

nd
ro

m
e,

 
O

SA
S

A
bb

re
vi

at
io

ns
: A

A
, a

ty
pi

ca
l a

bs
en

ce
; A

A
A

t, 
at

yp
ic

al
 a

bs
en

ce
 w

ith
 a

to
ni

c 
fe

at
ur

es
; A

A
SE

, a
ty

pi
ca

l a
bs

en
ce

 st
at

us
 e

pi
le

pt
ic

us
; A

D
H

D
, a

tte
nt

io
n 

de
fic

it 
hy

pe
ra

ct
iv

ity
 d

is
or

de
r; 

A
S,

 A
ng

el
m

an
 sy

nd
ro

m
e;

 A
SD

, a
ut

is
tic

 
sp

ec
tr

um
 d

is
or

de
r; 

A
t, 

at
on

ic
; B

D
Z,

 b
en

zo
di

az
ep

in
es

; b
eh

av
, b

eh
av

io
ra

l; 
ch

ro
m

, c
hr

om
os

om
al

 a
bn

or
m

al
ity

; c
on

t.,
 c

on
tin

uo
us

; D
D

, d
ev

el
op

m
en

ta
l d

el
ay

; d
ys

m
, d

ys
m

or
ph

ic
; E

-M
y,

 e
ye

lid
 m

yo
cl

on
ia

; e
pi

, e
pi

le
pt

ic
; 

ES
M

, E
th

os
ux

im
id

e;
 F

, f
ro

nt
al

; F
IC

, f
oc

al
 se

iz
ur

es
 w

ith
 im

pa
ir

ed
 c

on
sc

iu
sn

es
s; 

Fo
, f

oc
al

; F
O

S,
 fi

xa
tio

n-
of

f s
en

si
tiv

ity
; f

re
q,

 fr
eq

ue
nt

; g
en

, g
en

er
al

iz
ed

; G
TC

, g
en

er
al

iz
ed

 to
ni

c–
cl

on
ic

; G
TC

SE
, g

en
er

al
iz

ed
 to

ni
c–

cl
on

ic
 

st
at

us
 e

pi
le

pt
ic

us
; H

A
, h

yp
er

ac
tiv

ity
; H

V
, h

yp
er

ve
nt

ila
tio

n;
 h

yp
o,

 h
yp

ot
on

ia
; i

c,
 im

pa
ir

ed
 c

on
sc

io
us

ne
ss

; I
D

, i
nt

el
le

ct
ua

l d
is

ab
ili

ty
; i

m
p,

 im
pa

ir
ed

; i
na

pp
r, 

in
ap

pr
op

ri
at

e;
 M

D
Z,

 m
id

az
ol

am
; m

ig
r, 

m
ig

ra
tin

g;
 m

o,
 

m
on

th
s; 

m
od

, m
od

er
at

e;
 M

y,
 m

yo
cl

on
ic

; M
yS

E,
 m

yo
cl

on
ic

 st
at

us
 e

pi
le

pt
ic

us
; N

A
, n

ot
 a

va
ila

bl
e;

 N
C

SE
, N

on
co

nv
ul

si
ve

 st
at

us
 e

pi
le

pt
ic

us
; N

r, 
nu

m
be

r; 
O

SA
S,

 o
bs

tr
uc

tiv
e 

sl
ee

p 
ap

ne
a 

sy
nd

ro
m

e;
 P

H
T,

 p
he

ny
to

in
; p

re
d,

 
pr

ed
om

in
an

t; 
re

f.,
 re

fr
ac

to
ry

; r
eg

r, 
re

gr
es

si
on

; S
, s

pi
ke

; S
E,

 st
at

us
 e

pi
le

pt
ic

us
; S

ev
, s

ev
er

e;
 S

l, 
sl

ow
; S

lW
, s

lo
w

 w
av

e;
 sp

., 
sp

as
m

s; 
SR

, s
po

nt
an

eo
us

 re
m

is
si

on
; s

ub
co

nt
, s

ub
co

nt
in

uo
us

; S
W

, s
pi

ke
–w

av
e;

 sz
, s

ei
zu

re
; T

, 
to

ni
c;

 T
R

, t
re

at
m

en
t-r

es
po

ns
iv

e;
 T

R
H

, t
hy

ro
tr

op
in

-r
el

ea
si

ng
 h

or
m

on
e;

 V
PA

, v
al

pr
oi

c 
ac

id
; y

, y
ea

rs
; Z

N
S,

 z
on

is
am

id
e;

 ↓
H

C
, r

ed
uc

ed
 h

ea
d 

ci
rc

um
fe

re
nc

e 
(m

ic
ro

ce
ph

al
y)

.

 24709239, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/epi4.70275 by C

ochraneItalia, W
iley O

nline L
ibrary on [19/05/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



      |  9CIOCLU et al.

described by Coppola et al.,37 was characterized by im-
paired alertness and motor slowdown; the EEG showed 
subcontinuous generalized spike-and-wave activities. 
The video-EEG recording of the patient described by 
Ricard-Mousnier et al. showed continuous epileptic ac-
tivity (spike-and-wave), with a frequency of 0.5–3 Hz, 
diffuse but predominant on the central regions of both 
hemispheres.36

The patient described by Coppola et al.37 was treated 
with benzodiazepines with a favorable response,37 whereas 
the patient reported by Ricard-Mousnier et al. underwent 
spontaneous remission.36 Neither of the two reported pa-
tients required anesthetic treatment.

3.4  |  4p syndrome—Wolf–Hirschhorn 
syndrome (WHS)

Two patients with AASE and a partial deletion of the short 
arm of chromosome 4 have been reported in two different 
articles, and in both cases, it was defined as AASE.38,39 The 
age of onset was reported in one of the two patients39 and 
was 30 months; from a clinical point of view, she presented 

with recurrent atypical absences, lasting for days with im-
paired consciousness; the status in this patient was de-
scribed as not refractory to treatment.39 Battaglia et al.38 
describe six patients with 4p syndrome, including one 
patient with AASE. He presented with multiple seizure 
types, and his epilepsy was defined as refractory to treat-
ment without further details. His ictal EEG showed brief, 
diffuse bursts of rhythmic slow waves (2–3 Hz), with su-
perimposed spikes.

3.5  |  Monogenic variants

Excluding the three patients with a variant in the gene 
UBE3A, who were discussed in the Angelman syndrome 
section,18,21 nine additional patients were reported in 
eight different articles as having a pathogenic variant in a 
single gene and a clinical and EEG picture consistent with 
AASE.40–47

The involved genes are CNKSR2 (two patients),40 
NEXMIF (three patients),41–43 TRPM3 (one patient),44 
SYNGAP1 (one patient),45 KCNH2 (one patient),46 and 
GABRB1 (one patient).47

F I G U R E  3   When to test and Which Genetic Tests to Perform in AASE. Suggested decision framework for genetic testing in patients 
with AASE. Top panel: Clinical and EEG red flags supporting genetic testing. Lower panel: An illustrative testing workflow.
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10  |      CIOCLU et al.

The median age at first status occurrence in these pa-
tients was 9 years (range 7 years and 2 months – 38 years, 
information available in 7/9 patients).40–44,46

EEG during status in patients with NEXMIF vari-
ants,41–43 defined as NCSE, showed continuous gen-
eralized spikes, polyspikes, and sharp waves. In one 
patient,43 eye closure sensitivity and worsening with 
hyperventilation and intermittent photic stimulation 
were reported. The patient with a KCNH2 pathogenic 
variant46 presented clinically with altered mental status, 
eyelid fluttering, and urinary incontinence; occasional 
bursts of 1 s, diffuse spikes, and poly-spike-and-wave 
discharges were observed on the EEG, and the diagno-
sis was “non-intractable absence epilepsy with status 
epilepticus.”

No detailed information regarding EEG during AASE 
was presented in the patients with CNKSR2 variants, 
the authors defined the condition as “absence status 
epilepticus.”40

The condition was instead defined as AASE in the pa-
tient with the TRPM3 variant.44

The patient with the GABRB1 variant presented epi-
sodes of AASE, often triggered by respiratory infections, 
in late childhood. During these episodes, EEG recordings 
showed prolonged 2 Hz spike-and-wave discharges. The 
coexistence of these episodes with tonic seizures was con-
sistent with Lennox–Gastaut syndrome.47

Regarding SE outcome, in the five patients in whom 
the information was reported,40,42,43,46 the AASE resolved 
with first- or second-line treatment in 3/542,43,46 while in 
the remaining two patients,40 AASE was prolonged but no 
information regarding treatment was available.

4  |   DISCUSSION

Until now, not many studies have analyzed the prevalence 
of status epilepticus in genetic forms of epilepsy. However, 
a recent study showed that in a cohort of 510 patients with 
a DEE related to pathogenic variants (SCN1A, SCN2A, 
SCN8A, SYNGAP1, NEXMIF, CHD2, PCDH19, STXBP1, 
GRIN2A, KCNT1, KCNQ2), NCSE was less frequent than 
CSE and was described in 19% of cases (vs. 47% of patients 
with CSE).48 NCSE was mainly reported in non-Dravet 
patients with pathogenic variants in SCN1A, in patients 
with Angelman syndrome, and in patients with variants 
in CHD2 and NEXMIF.48

The aim of our study was to describe the genetic con-
ditions in which AASE, a rare subtype of NCSE, has been 
reported, and to explore the potential diagnostic relevance 
of this finding for genetic diagnosis. We concurrently re-
viewed treatments and outcomes in cases where these 
data were available.

We identified 97 patients with a clinical-electrographic 
picture consistent with AASE and a diagnosed genetic eti-
ology. Most of them (88%) had a chromosomal abnormal-
ity, whereas 12 patients showed a single-gene variant.

Age at first reported AASE was highly variable, from 
early infancy (5 months in the patient with Angelman syn-
drome reported by Valente et  al.20), through childhood–
adolescence and into adulthood (38 years in a patient with 
a NEXMIF pathogenic variant).41 Most reports focused on 
an index episode, lacking a longitudinal follow-up; there-
fore, in most cases, the age of onset and the age at last 
observed AASE were the same (Table 1). Notably, in pa-
tients with ring chromosome 20 in whom this informa-
tion was available, there was a significant gap between the 
first and the last observed episodes, confirming the known 
tendency of recurrence of status epilepticus in these pa-
tients. In the published cases, an earlier onset seemed to 
be reported in Angelman syndrome, whereas a later pre-
sentation was more commonly reported in patients with 
ring chromosome 20 and NEXMIF pathogenic variants. 
However, this observation should be interpreted with cau-
tion, since age data were frequently missing. Moreover, 
the small number of cases for many etiologies limits the 
ability to draw definitive conclusions. Nonetheless, based 
on the available reports, a later age at presentation of 
AASE should not preclude consideration of a genetic eti-
ology and appropriate genetic testing.

4.1  |  AASE in the context of 
chromosomal abnormalities

The conditions most frequently associated with AASE 
were ring chromosome 20 (51 patients) and Angelman 
syndrome caused by a 15q11–q13 deletion (30 patients); 
however, especially for the former, there was a lack of 
agreement between different authors in the classification 
of the type of NCSE observed.

AASE was mainly described in patients with a high 
seizure burden with many different seizure types and 
often drug resistance; most of them were reported having 
intellectual disability (reported in 21/23 of the articles in 
which the information was available).

In many cases, AASE was not the only type of SE re-
ported: patients with Angelman syndrome have been 
reported having convulsive SE, myoclonic SE, and tonic 
SE,16,17,19,20 while in one patient with 4-p syndrome, my-
oclonic status epilepticus was described.39

In the majority of published cases with available out-
come data, AASE was not reported as severe, although in 
two cases with ring chromosome 2030,31 it was described as 
refractory or superrefractory, one resulting in a fatal out-
come.30 In the remaining articles in which there was some 
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      |  11CIOCLU et al.

information available (13/26), NCSE either underwent 
spontaneous remission (6/13)18,23,26,33,34,36 or it responded 
to first or second-line treatments (6/13).14,15,21,22,25,37 In the 
patient with the 4p-syndrome, described by Valente et al., 
status was described as “not refractory.”39

These considerations might suggest that, in many 
cases, aggressive treatment may not be necessary. In line 
with this, Shirasaka25 did not find increased serum NSE 
levels in these patients and hypothesized a lack of neu-
ronal damage. However, this interpretation should be 
regarded with caution given the nature of the available 
evidence. Moreover, a different perspective might derive 
from reports of patients with ring chromosome 20, where 
a close temporal relation has been described between the 
onset of seizures and SE and the development of cognitive 
impairment.34,49 However, seizure activity appears to be 
only one contributing factor in a more complex develop-
mental scenario, since cognitive outcomes appear also to 
correlate with the age at the onset of seizures39 and the 
proportion of ring-20 mosaicism.50

4.2  |  AASE in the context of monogenic 
variants

As with regards to monogenic forms of epilepsy, AASE 
was described in association with pathogenic variants in 
seven genes: UBE3A (three patients with Angelman syn-
drome)18,21 CNKSR2, two patients,40 NEXMIF, three pa-
tients,41–43 TRPM3, one patient,44 SYNGAP1, one patient,45 
KCNH2, one patient,46 and GABRB1, one patient.47 Three 
of these genes encode for ion channels: KCNH2, which 
encodes for the alpha subunit of a voltage-gated potas-
sium channel,46 TRPM3, which encodes for a nonselective 
cation channel,44 and GABRB1, which encodes the beta-1 
subunit of the gamma-aminobutyric acid (GABA) type A 
receptor.47 CNKSR2, NEXMIF, and SYNGAP1 are genes 
involved in the development and regulation of synapses 
and synaptic plasticity, and two of them (CNKSR2 and 
NEXMIF) are located on the X chromosome.51–53 UBE3A 
is involved in ubiquitin-mediated protein degradation, 
maintenance of adequate GABA levels, and regulation 
of synaptic development and plasticity.54 GABRB1 is in-
volved in mediating inhibitory neurotransmission; TRPM3 
is implicated in neuronal excitability through Ca2+ influx, 
while KCNH2 regulates membrane excitability.55–57

A recent multicenter study investigated patients with 
absence seizures and a monogenic cause of epilepsy. 
Interestingly, among the genes found in the 160 patients 
included, only NEXMIF and SYNGAP1 overlapped with 
the AASE-genes we found in literature. No patients har-
boring pathogenic variants in UBE3A, CNKSR2, TRPM3, 
GABRB1, and KCNH2 have been reported in this study.58 

Similarly, no pathogenic variants in these genes have been 
reported as associated with atypical absences in a recent 
review on the topic.59 As discussed also by Bhatnagar and 
Shorvon,60 this discrepancy might suggest that the mech-
anisms leading to status epilepticus are different from the 
ones sustaining seizures. Absence seizures appear to re-
sult from a dysregulation within cortico-thalamo-cortical 
circuits60,61 but without the alteration of the inhibitory 
mechanisms, allowing for their spontaneous termination; 
on the contrary, status epilepticus arises from the failure 
of seizure-terminating mechanisms and the initiation of 
self-maintaining excitatory mechanisms through dysfunc-
tional synaptic plasticity processes.3,62,63 In this context, 
we could hypothesize that UBE3A, GABRB1, CNKSR2, 
TRPM3, and KCNH2 may preferentially affect the inhibi-
tory–excitatory balance and neuronal excitability and pos-
sibly influence the probability of transition to a post-ictal 
state. However, this remains highly speculative given the 
small number of reported cases.

Notably, in most patients with AASE and a single-gene 
variant, AASE did not appear to be a core clinical feature 
across variants; the main exception was NEXMIF, which 
also had the largest number of reported patients (three pa-
tients).41–43 NCSE is not infrequent in these patients; in 
fact, in a cohort of 87 patients with NEXMIF encephalopa-
thy, NCSE was described in 13 patients, mainly with myoc-
lonic and absence components.52 Two of the three patients 
with a NEXMIF gene variant and AASE,42,43 shared a simi-
lar clinical and EEG picture: patients presented prolonged 
episodes of psychomotor slowdown/impaired conscious-
ness, confusion and fluttering of eyelids, and EEG showed 
generalized epileptic activity, with eye closure sensitivity.

5  |   STUDY LIMITATIONS

This review presents some limitations; first, because of the 
heterogeneous definitions, we have included patients not 
overtly classified as AASE by the authors, by relying on 
available EEG and clinical data reported in the articles. At 
the same time, we have also included patients that were 
classified by the authors as having AASE, in some cases 
without the possibility to review EEG and clinical data 
that led to the definition. We have also included patients 
with ring chromosome 20 syndrome despite the evidence 
from advanced neuroimaging studies of a frontal lobe gen-
erator with the involvement of basal ganglia—prefrontal 
networks.22,49 If, on the basis of these observations, cases 
with ring chromosome 20 syndrome were to be excluded 
from the analysis and classified as focal NCSE, as argued 
by other authors, the proportion of patients with AASE 
associated with a chromosomal abnormality would de-
crease to 74%. However, for the purposes of this review, 
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we adopted a more practical and clinically oriented ap-
proach, focusing on the electroclinical phenotype encoun-
tered in routine clinical practice.

For similar reasons, we suspect that AASE might be 
underrecognized and underreported. Both the clinical fea-
tures and the EEG changes associated with it are often not 
striking, consisting only in a slight worsening of the base-
line conditions, therefore making this condition not eas-
ily recognized and diagnosed. Moreover, despite updated 
classifications and a widespread effort toward standard-
izing the terminology used, there is not always a perfect 
agreement among different authors.

This could be particularly true in large cohort studies, 
where there may be limited information about the clini-
cal and EEG data of patients classified as having NCSE. 
Therefore, deeper phenotyping and more extensive details 
regarding the type of status epilepticus and EEG in these 
patients could lead to a better understanding of the real 
prevalence of this condition. In this regard, also Donnan 
et al.48 report a possible underestimation of NCSE in DEEs 
with subtle, frequent nonconvulsive seizure types, such 
as SYNGAP1, where patients present almost continuous 
absence seizures with eyelid myoclonias associated with 
epileptiform activity on EEG; therefore, this appears to be 
especially relevant for patients with AASE.

Moreover, because terminology and diagnostic criteria 
are not uniform, we cannot exclude incomplete retrieval 
of relevant cases. This could result both in an underes-
timation of genetic AASE and an overrepresentation of 
etiologies in which AASE is more consistently recognized 
and classified as such.

Finally, we could not systematically assess genotype–
phenotype concordance. Therefore, it is not possible to 
assess whether individuals with atypical presentations are 
more likely to present with AASE compared with those 
with more classical syndromic features.

6  |   PRACTICAL IMPLICATIONS 
AND FUTURE PERSPECTIVE

Bearing in mind the probable underrecognition of AASE 
in monogenic forms of DEEs, as well as potential publica-
tion bias, our findings suggest considering chromosomal 
abnormalities in patients with a suspected genetic etiology 
and this clinical and electrographic picture (see Figure 3).

Moreover, this review highlights the importance of ac-
curate phenotyping and use of the appropriate classifica-
tion to gain more insight into the clinical picture of the 
patients and to guide diagnosis as well as to improve the 
generalizability of research findings. As a future perspec-
tive, a multicenter study collecting patients with AASE 
and a genetic cause of epilepsy, as recently performed for 

monogenic absence seizures,57 could help in better clari-
fying the genetic landscape of the epilepsies in which this 
electroclinical pattern occurs.

7  |   CONCLUSION

We reviewed the available literature on genetic etiologies 
of epilepsies in which AASE has been reported. In the 
published cases we identified, this condition appears to 
be more frequently described in individuals with chromo-
somal abnormalities. However, this observation should 
be interpreted with caution since it may reflect reporting 
and recognition biases rather than a true etiologic distri-
bution pattern. In particular, AASE may be more readily 
recognized and reported in syndromes where it is already 
considered part of the expected phenotype, while it may 
be underrecognized or described using less specific ter-
minology in other genetic conditions. Ring chromosome 
20 syndrome and Angelman syndrome have distinctive 
clinical features that make them readily recognizable in 
epilepsy centers, and their association with NCSE has 
long been established in literature; therefore, further 
reinforcing recognition and reporting of this pattern. 
Conversely, this may be less applicable to monogenic 
forms of DEEs, many of which have only been character-
ized more recently.

More detailed phenotyping and a more standardized 
use of terminology could improve diagnostic accuracy and 
could enhance comparability across studies. Future multi-
centric studies and registries applying harmonized AASE 
definitions and comprehensive reporting of genetics, EEG 
features, treatments, and outcomes would be necessary to 
better define prevalence, delineate etiologic associations, 
and potentially identify predictors of treatment response.
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