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1965 Aicardi A new syndrome: spasms in flexion, callosal agenesis,
ocular abnormalities (Aicardi et al., 1965)
2005 Aiardi
(Aicardi, 2005) 2005
(Aicardi, 2005)
18
11 (Palmer et al., 2006)
(Chen, 2010)
PubMed 2019 12 2
(“Aicardi syndrome” AND clinical diagnosis) Filters: English; Japanese
#1 “Aicardi syndrome” AND clinical diagnosis 71
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2019 11 10
(Aicardi /TH or aicardi /AL) or (Aicardi /THor /AL) and (
/THor /AL) 7

24



B
Goltz 1p36
B
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(Wimplinger et al., 2006; Indrieri et al., 2012; van Rahden et
al., 2015) ( )
(Van den Veyver, 2002)
MLS/LSDMCA
Goltz (OMIM #305600)  focal dermal hypoplasia
MLS/LSCMCA Xp11.23 PORCN
coloboma (Van

den Veyver, 2002; Bostwick et al., 2016)

Microcephaly with or without chorioretinopathy, lymphedema, or
mental retardation (MCLMR) (OMIM #152950)

autosomal recessive microcephaly and chorioretinopathy (MCCRP)

(OMIM #251270) MCLMR  10g23.33 KIF11
MCCRP (TUBGCP6, PLK4, TUBGCP4) 3
(MCCRP1-3)
MCLMR/MCCRP

(Wong and Sutton,
2018)
oculocerebrocutaneous syndrome (OCCS)  Delleman-Oorthuys
OCCs
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OCCS
X 1 X
(Moog and Dobyns, 2018)

1p36
papillary coloboma Aicardi
1p36 6.4Mb (Bursztejn et al., 2009)
(LCM) LCM
RNA LCM 3 1

(Kinori et al., 2018)

PubMed 2019 12 2
("Aicardi syndrome™ AND "differential diagnosis™) Filters: English; Japanese

#1 "Aicardi syndrome” AND "differential diagnosis" 18
#2 Filters: English; Japanese 16
2019 11 10
(Aicardi /TH or aicardi /AL) or (Aicardi /THor
/THor /AL) 7
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(Chevrie and Aicardi, 1986)
and Aicardi, 1986) 18 1

(Palmer et al., 2006)

(Aicardi, 2005) -
(Palmer et al., 2006)

(Aicardi, 2005)
(Jocic-Jakubi and Lagae, 2008)

PubMed 2019 12 1
(“Aicardi syndrome” AND EEG) Filters: English; Japanese
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#2( /THor /AL 57,065
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MRI B
MRI (Smith et al., 1996)
(Palmer et
al., 2006; Gacio and Lescano, 2017)
MRI
CT
CT
MRI
17%—~50% (Hopkins et al., 2008; Govil-Dalela et al., 2017)

(Hopkins et al., 2008)

PubMed 2019 12 1
("Aicardi syndrome™ AND (*'magnetic resonance imaging™ OR *tomography, X-ray computed™)) Filters:
English; Japanese

#1 "Aicardi syndrome™ AND ('magnetic resonance imaging™ OR "tomography, X-ray computed™) 87
#2 Filters: English; Japanese 84
2019 12 1
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C
Rosser 71
17% 14% 12.7%
9.8% 7% 5.6% 1.4% 1.4% (Rosser et al.,
2002) 67% 3
ACTH Rosser 2002
45% 28%
2 (Chau et al., 2004)
19 CBD
50% 12 48 71% (Devinsky et al., 2018)
PubMed 2019 12 1

"Aicardi syndrome™ AND (therapy OR "Antiepileptic drug” OR anticonvulsant) Filters: English;
Japanese

#1 "Aicardi syndrome” AND (therapy OR "Antiepileptic drug" OR anticonvulsant) 50

#2 Filters: English; Japanese 48

2019 12 1

#1 (Aicardi /TH or aicardi /AL) or (Aicardi /THor /AL 225
#2 ( /TH or /AL) 41,458
#1 and #2 12
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C
(VNS)
(Podkorytova et al., 2016) 2 2,3
(Govil-Dalela et al., 2017)
6 6 1-3
1
(Podkorytova et al., 2016) VNS 5 2
1 (Rosser et al., 2002)
7 (Saito et al., 2009) Kasasbeh 4
2 1 90%
1 VNS
2 VNS
1 1 (Kasasbeh et al., 2014) Palmér 14
11 1
(Palmer et al., 2007)
(Uchiyama et al., 1997; Taggard and
Menezes, 2000; Pianetti Filho et al., 2002; Frye et al., 2007) (Chappaz et al., 2016)
(Akinfenwa et al., 2016) (Ortube et al., 2010) (Kiristioglu et al., 1999)
(Tsao et al., 1993) (McPherson and Jones, 1990; Umansky et al., 1994)
(Grigoriou et al., 2015) Nissen (Terakawa

et al., 2011; Toporowska-Kowalska et al., 2011)

PubMed 2019 12 1

"Aicardi syndrome™ AND (surgery OR "vagal nerve stimulation™) Filters: English; Japanese
#1 "Aicardi syndrome™ AND (surgery OR "vagal nerve stimulation™) 29

#2 Filters: English; Japanese 28

2019 12 1
#1 (Aicardi /TH or aicardi /AL) or (Aicardi /TH or /AL 225
#2 ( /TH or /AL) 2,074,237
#1 and #2 10

30



Q7
X
B
X
(Molina et al., 1989)
Klinefelter (47,XXY) (Hopkins et
al., 1979; Zubairi et al., 2009; Shetty et al., 2014) 46,XY (Curatolo et al.,
1980) 1:1.7 14%
(Donnenfeld et al., 1989) X 7 3
skewing (Neidich et al., 1990) 10
(Hoag et al., 1997) X 3 Xp22.3

(Ropers et al., 1982)
(Donnenfeld et al., 1989; Neidich
et al., 1990) X
(Costa et al.,

1997)

1 1p36 (Bursztejn et al., 2009)
PubMed 2019 12 1
"Aicardi syndrome™ AND “genetic counseling™  Filters: English; Japanese
#1 "Aicardi syndrome™ AND "genetic counseling” 5
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2019 12 1
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31



Website
138 http://www.nanbyou.or.jp/entry/4397
2019/10/04
135 http://www.nanbyou.or.jp/entry/4393
2019/12/01
Aicardi syndrome OMIM%304050 2019/12/01
Sutton VR, Van den Veyver IB. Aicardi syndrome. GeneReviews create date:2014/11/06 2019/12/01

Aicardi J. Aicardi syndrome. Brain Dev 2005; 27(3): 164-71.

Aicardi J, Lefebvre J, Leriqgue-Koechlin A. A new syndrome: spasms in flexion, callosal agenesis, ocular
abnormalities. Electroencephalogr Clin Neurophysiol 1965; 19: 609-10.

Akinfenwa PY, Chevez-Barrios P, Harper CA, Gombos DS. Late Presentation of Retinoblastomain a Teen
with Aicardi Syndrome. Ocul Oncol Pathol 2016; 2(3): 181-4.

Bostwick B, Fang P, Patel A, Sutton VR. Phenotypic and molecular characterization of focal dermal
hypoplasia in 18 individuals. American Journal of Medical Genetics Part C: Seminars in Medical
Genetics 2016; 172(1): 9-20.

Bursztejn AC, Bronner M, Peudenier S, Gregoire MJ, Jonveaux P, Nemos C. Molecular characterization of
a monosomy 1p36 presenting as an Aicardi syndrome phenocopy. Am J Med Genet A 2009;
149A(11): 2493-500.

Chappaz A, Barthelmes D, Buser L, Funk J, Gerth-Kahlert C. Iris cyst in a child with Aicardi syndrome: a
novel association. JAAPOS 2016; 20(5): 451-2.

Chau V, Karvelas G, Jacob P, Carmant L. Early treatment of Aicardi syndrome with vigabatrin can improve
outcome. Neurology 2004; 63(9): 1756-7.

Chen TH. Increasing recognition of cases with male Aicardi syndrome. J Child Neurol 2010; 25(1): 129.

Chevrie JJ, Aicardi J. The Aicardi syndrome. In: Pedley TA, Meldrum BS, editors. Recent Advances in
Epilepsy. New York: Churchill Livingstone; 1986. p. 189-210.

Costa T, Greer W, Rysiecki G, Buncic JR, Ray PN. Monozygotic twins discordant for Aicardi syndrome. J
Med Genet 1997; 34(8): 688-91.

Curatolo P, Libutti G, DallapiccolaB. Aicardi syndromein amale infant. J Pediatr 1980; 96(2): 286-7.

Devinsky O, Verducci C, Thiele EA, Laux LC, Patel AD, Filloux F, et al. Open-label use of highly purified
CBD (Epidiolex(R)) in patients with CDKL5 deficiency disorder and Aicardi, Dup15q, and Doose
syndromes. Epilepsy Behav 2018; 86: 131-7.

Donnenfeld AE, Packer RJ, Zackai EH, Chee CM, Sellinger B, Emanuel BS. Clinical, cytogenetic, and
pedigree findings in 18 cases of Aicardi syndrome. Am J Med Genet 1989; 32(4): 461-7.

Frye RE, Polling JS, Ma LC. Choroid plexus papilloma expansion over 7 years in Aicardi syndrome. J

32



Child Neurol 2007; 22(4): 484-7.

Gacio S, Lescano S. Foetal Magnetic Resonance Images of Two Cases of Aicardi Syndrome. J Clin Diagn
Res 2017; 11(7): SD0O7-SD9.

Govil-Dalela T, Kumar A, Agarwal R, Chugani HT. Agenesis of the Corpus Callosum and Aicardi
Syndrome: A Neuroimaging and Clinical Comparison. Pediatr Neurol 2017; 68: 44-8 e2.

Grigoriou E, DeSabato JJ, Colo D, Dormans JP. Scoliosis in Children With Aicardi Syndrome. J Pediatr
Orthop 2015; 35(5): €38-42.

Hoag HM, Taylor SA, Duncan AM, Khalifa MM. Evidence that skewed X inactivation is not needed for
the phenotypic expression of Aicardi syndrome. Hum Genet 1997; 100(3-4): 459-64.

Hopkins B, Sutton VR, Lewis RA, Van den Veyver |, Clark G. Neuroimaging aspects of Aicardi syndrome.
Am JMed Genet A 2008; 146A(22): 2871-8.

Hopkins 1J, Humphrey I, Keith CG, Susman M, Webb GC, Turner EK. The Aicardi syndromein a47, XXY
male. Aust Paediatr J 1979; 15(4): 278-80.

Indrieri A, van Rahden VA, Tiranti V, Morleo M, laconis D, Tammaro R, et al. Mutationsin COX7B cause
microphthalmia with linear skin lesions, an unconventional mitochondrial disease. Am J Hum Genet
2012; 91(5): 942-9.

Jocic-Jakubi B, Lagae L. Malignant migrating partial seizuresin Aicardi syndrome. Dev Med Child Neurol
2008; 50(10): 790-2.

Kasasbeh AS, Gurnett CA, Smyth MD. Palliative epilepsy surgery in Aicardi syndrome: a case series and
review of literature. Childs Nerv Syst 2014; 30(3): 497-503.

Kinori M, Schwartzstein H, Zeid JL, Kurup SP, Mets MB. Congenital lymphocytic choriomeningitis
virus-an underdiagnosed fetal teratogen. JAAPOS 2018; 22(1): 79-81 el.

Kiristioglu I, Kilic N, Gurpinar AN, Dogruyol H. Aicardi syndrome associated with palatal hemangioma.
Eur J Pediatr Surg 1999; 9(5): 325-6.

McPherson E, Jones SM. Cleft lip and palate in Aicardi syndrome. Am JMed Genet 1990; 37(3): 318-9.

MolinaJA, Mateos F, Merino M, Epifanio JL, Gorrono M. Aicardi syndrome in two sisters. J Pediatr 1989;
115(2): 282-3.

Moog U, Dobyns WB. An update on oculocerebrocutaneous (Delleman-Oorthuys) syndrome. American
journal of medical genetics Part C, Seminarsin medical genetics 2018; 178(4): 414-22.

Neidich JA, Nussbaum RL, Packer RJ, Emanuel BS, Puck JM. Heterogeneity of clinical severity and
molecular lesionsin Aicardi syndrome. J Pediatr 1990; 116(6): 911-7.

Ortube MC, Lazareff J, Vinters HV, Velez FG. Orbital ectopic brain tissue in Aicardi syndrome. J Craniofac
Surg 2010; 21(5): 1551-3.

Palmer L, Zetterlund B, Hard AL, Steneryd K, Kyllerman M. Aicardi syndrome: presentation at onset in
Swedish children born in 1975-2002. Neuropediatrics 2006; 37(3): 154-8.

Palmer L, Zetterlund B, Hard AL, Steneryd K, Kyllerman M. Aicardi syndrome: follow-up investigation of
Swedish children born in 1975-2002. Neuropediatrics 2007; 38(4): 188-92.

Pianetti Filho G, Fonseca LF, da Silva MC. Choroid plexus papilloma and Aicardi syndrome: case report.

33



Arg Neuropsiquiatr 2002; 60(4): 1008-10.

Podkorytova I, Gupta A, Wyllie E, Moosa A, Bingaman W, Prayson R, et al. Aicardi syndrome: epilepsy
surgery as a palliative treatment option for selected patients and pathological findings. Epileptic
Disord 2016; 18(4): 431-9.

Ropers HH, Zuffardi O, Bianchi E, Tiepolo L. Agenesis of corpus callosum, ocular, and skeletal anomalies
(X-linked dominant Aicardi's syndrome) in a girl with balanced X/3 translocation. Hum Genet 1982;
61(4): 364-8.

Rosser TL, Acosta MT, Packer RJ. Aicardi syndrome: spectrum of disease and long-term prognosis in 77
females. Pediatr Neurol 2002; 27(5): 343-6.

Saito Y, Sugai K, Nakagawa E, Sakuma H, Komaki H, Sasaki M, et al. Treatment of epilepsy in severely
disabled children with bilateral brain malformations. J Neurol Sci 2009; 277(1-2): 37-49.

Shetty J, Fraser J, Goudie D, Kirkpatrick M. Aicardi syndrome in a 47 XXY mae - a variable
developmental phenotype? Eur J Paediatr Neurol 2014; 18(4): 529-31.

Smith CD, Ryan SJ, Hoover SL, Baumann RJ. Magnetic resonance imaging of the brain in Aicardi's
syndrome. Report of 20 patients. J Neuroimaging 1996; 6(4): 214-21.

Taggard DA, Menezes AH. Three choroid plexus papillomas in a patient with Aicardi syndrome. A case
report. Pediatr Neurosurg 2000; 33(4): 219-23.

Terakawa Y, Miwa T, Mizuno Y, Ichinohe T, Kaneko Y, Ka K. Anesthetic management of a child with
Aicardi syndrome undergoing laparoscopic Nissen's fundoplication: a case report. J Anesth 2011;
25(1): 123-6.

Toporowska-Kowalska E, Gebora-Kowalska B, Jablonski J, Fendler W, Wasowska-Krolikowska K.
Influence of percutaneous endoscopic gastrostomy on gastro-oesophagea reflux evaluated by
multiple intraluminal impedance in children with neurological impairment. Dev Med Child Neurol
2011, 53(10): 938-43.

Tsao CY, Sommer A, Hamoudi AB. Aicardi syndrome, metastatic angiosarcoma of the leg, and scalp
lipoma. Am JMed Genet 1993; 45(5): 594-6.

Uchiyama CM, Carey CM, Cherny WB, Brockmeyer DL, Falkner LD, Walker ML, et al. Choroid plexus
papilloma and cystsin the Aicardi syndrome: case reports. Pediatr Neurosurg 1997; 27(2): 100-4.
Umansky WS, Neidich JA, Schendel SA. The association of cleft lip and palate with Aicardi syndrome.

Plast Reconstr Surg 1994; 93(3): 595-7.

Van den Veyver IB. Microphthalmia with linear skin defects (MLS), Aicardi, and Goltz syndromes:. are
they related X-linked dominant male-lethal disorders? Cytogenet Genome Res 2002; 99(1-4): 289-96.

van Rahden VA, Fernandez-Vizarra E, Alawi M, Brand K, Fellmann F Horn D, et al. Mutations in
NDUFB11, encoding a complex | component of the mitochondrial respiratory chain, cause
microphthalmiawith linear skin defects syndrome. Am J Hum Genet 2015; 96(4): 640-50.

Wimplinger |, Morleo M, Rosenberger G, laconis D, Orth U, Meinecke P, et al. Mutations of the
mitochondrial holocytochrome c-type synthase in X-linked dominant microphthalmia with linear skin
defects syndrome. Am JHum Genet 2006; 79(5): 878-89.

34



Wong BKY, Sutton VR. Aicardi syndrome, an unsolved mystery: Review of diagnostic features, previous
attempts, and future opportunities for genetic examination. American journal of medical genetics Part
C, Seminars in medical genetics 2018; 178(4): 423-31.

Zubairi MS, Carter RF, Ronen GM. A male phenotype with Aicardi syndrome. J Child Neurol 2009; 24(2):
204-7.

35



Dravet 53

n/53

1. 53

2. 44

3. 51

4. 12

5. 53
1.
2.

3. 50

4. 53

5. 53

53

1 Al 53

A2~5 44

A2~5 B3~5 1 9

36




20

29

Efficacy rate

8 patients

with VPA

90%
80%
70%
60%
50%
40%
30%
20%
10

0%

R

50%

10/13
1 = markedly efficacious  40%
u efficacious 30%
20%
6/23 10%

4 4/19
422 211 .
0%

LTG VPA CZP PHT CBZ ESM NZP AZM CLB

Low priority rate

90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

4/9

2
2

N

Exacerbating rate

2/7
4/19
1/6
I I V1 2/22 yp13 1514 1/18 1/15 1517
EEEEEE

SLES L RB S

m exacerbating
 inefficacious

NZP PB ZNS PRM ESM CLB CZP TPM DZP LEV CBZ AZM PHT VPA ST LTG

Ikeda H, lkeda H, Yamazaki E, Nishida T, Otani H, Imai K, Hiyoshi T, Inoue Y. How
to optimize the medication for epileptic seizures of ring chromosome 20 syndrome?
Presented at the 33th International Epilepsy Congress, Bangkok, 2019.6.23-26

37



72

focal motor seizure

(%)
5. S Long term efficac 813
N KL g y 60 932 319 1o, No effect =
15/28 .
R 50 e/ Aggravation
2/49 5
o2 " 316
" 7/49 3/10
> 110 30 727 833 15
10 113 28 20 3/16 R 4/39 1/10
» I 1/39 415
0 10 1/32
dodgessEN &” eF 0 0 .
T 80dreeeedsdd Lo pSrsressd
absence w .
16/19
" w“ 19/24 o 122 Aggravation
so 1987 Long term efficacy . (¥ No effect 0
13/36 s 5/10 )
4/13 © 18/47
6/2 i 7120 824 4193 30
2/11 8/47 0 9/36 2/10
0 2/11 0
I I 1/19 10 A2 10 I 113 o
o , | I
é,) & QQ(‘ \‘? b\" <& xv\"’ N ‘5\’ R Q\("’ LTSS ‘;\h‘s"\b & & L& SE ST o
& B
focal non-motor seizure
3/3
100 100 100
% 6/8 No effect .
80 w3 Long-term efficacy 80 Aggravation
- 60 6/10 477 6
3/6
0 = 4/15 3/11 “ S/s 28 o
20 I I ' 1/8 20 i 20 1/8
: o ) , |
ESM  std-pls  VPA ST LEV CZP CBZ ZNS CLB PHT VPA LEV ST cBZ
tonic clonic seizure
) 3/3
il Long-term efficacy No effect 100
80 s/7 80 Aggravation
4/6
o 2/4 -
2/6 1/3
40 1/3 1/3 1/3 1/3 1/3
§ /4 4/17 310517 4,
20 I I I I > 20 I 1/10
0 = 0 -
ST cLB LEV  VPA LTG CBZ CLB LEV TPM GBP ESM CZP ZNS VPA ST cze NS
negative myoclonus
Lo
a5 Long-term efficacy 100 -
L No effect 80 Aggravation
5/10 60
1/3 40 2/7
27 3/13 20
I 1/10 ve 7
. 0
ESM ST INS ClB CBZ 2ZNS PHT VPA LEV ST cez
(lkeda H, Imai K, lkeda H, Shigematsu H, Takahashi Y, Inoue Y. Treatment for
epilepsy with continuous spikes and waves during slow-wave sleep in Japan old and

new drugs
2019.6.23-26)

38

. Presented at the 33th International Epilepsy Congress, Bangkok,



(

2018;58:609-616)

I Suspect of seizures I

AED resistance

(Admission within 6 months from
seizure onset)

(do not have remission despite No 1
appropriate thera
s Py) At least one of the following
l YES No * Multiple seizure pattern or FBDS
Acute or subacute onset

* PH or FH of autoimmunity

* History of neoplasia
* Viral prodrome

(VGKC, GAD, NMDAR)

""""" Voves  _CTTTTTTOTTTTITTTTTT

__| Detection of neuronal antibodies

Evidence of CNS inflammation

* PET hypermetabolism

* CSF abnormality (pleocytosis, elevated protein, OCB(+))
* MRI abnormality (mT or parenchymal T2 hyperintensity, AE)

3items 2 items 1litem 0 item
11 3 5 4

39

b - -

41



B6

ALDH7AL
PNPO
PROSC

B6

pyrroline 5-carboxylate

PLP

ALP

40

TNSALP

(a0 -AASA)



Pyridoxine-dependent epilepsy (ALDH7Al) <> pyridoxine-responsive seizures

pyridoxal phosphate-responsive epilepsy (PNPO)
VB6-dependent epilepsy (PROSC, involved in the intracellular homeostatic regulation of
pyridoxal 5 -phosphate (PLP), the biologically active form of pyridoxine)

100mg
500mg

30mg/kg/day

Pipecolic acid
[Plecko et al 2000,

Plecko et al 2005]

[Plecko et
al 2005]
Alpha-aminoadipic semialdehyde (a -AASA)
o -AASA [Mills et al 2006,
Struys & Jakobs 2007] o -AASA a -
AASA a -AAS [Sadilkova et al 2009]
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