BONG KINH
VA XET NGHIEM GEN

PGS TS Nguyén Hitru Cong
Bénh vién Ngoai Than kinh Quoc té



co cirng - co gigt toan thé héa

CAC LOAI DONG KINH Generalized Tonic-Clonic 12-24%

cuc bé phure tap
Complex Partial 8-31%

co’n vang
Absence 5-22%

cuc bé don gian

co that tre nhi nhi Simple Partial 2-12%

Infantile Spasms 1-9%

iat co’
yoclonic 1-11%
toan thé khédc
Other Generalized <1-3%
khéng phén loai/hén hop
Unclassified /Mixed 4-43%

”r . A a
cac kiéu cuc bé khac

y
. Other Partial 7-29%

Ty 1€ mac bénh la 1/26 tai Hoa Ky, va dugc coi la mot trong nhitng bénh ly than
kinh thudng gap nhat

Cowan, LD. The epidemiology of the epilepsies in children. Ment Retard Develop Disab
(2002) 8:171-181

Canaace T. Myers and Heather C. Mefford: Advancing epilepsy genetics in the genomic era.
Genome Medicine (2015) 7:91



NGUYEN NHAN DONG KINH

Theo lien doan chong dong kinh thé gidi (the
International League against Epilepsy - ILAE):

1. Bénh ly di truyén (genetic).
2. Cau trdc hodc chuyén hda (structural/metabolic).
3. Chua ro nguyén nhan (Unknown cause).

Berg, et al. Revised terminology and concepts for organization of seizures and

epilepsies: Report of the ILAE Commission on Classification and Terminology, 2005-
2009. Epilepsia (2010) 51: 6/76-685.



NGUYEN NHAN DONG KINH

1. Bénh ly di truyén (genetic): cac con dong kinh la
trieu chL'!’ng chu chot cua bénh ly di truyen, phan bo
gen Ia bang chung co dugc nha nhu’ng nghlen cuu
I6n va lap lai dugc vé phan tUr va ve tinh gia dinh. Vi
du dién hinh: gen SCN1A ¢4 lién quan GEFS+

2. Cau trdc hodc chuyén hda (structural/metabolic):
> MA3c phai: chan thuong, dot quy, nhiém trung.
> Di truyén: vi du di dang phat trién cda vo n3o.
> Ca& mac phai lan di truyén: h/c West

3. Chua rd: cd thé do khiém khuyét di truyén hay do
mot bénh con chua dugc biét ro



1

. Khoang 20-30 % trudng hop dong kinh la do mac phai
(dot quy, u nao, chan thuong dau,...).

2. 70-80 % trucdng hop con lai dudc coi la do mot hodc

3.

nhi€u gen gay ra.
TU nam 2012 cho nguyén nhan
toi 2015: phat hién
thém 23 gen gay
dong kinh lién quan
cac kiéu di truyén
khac nhau

m mac phai = di truyén

. Hildebrand MS, Dahl HH, Damiano JA, Smith RJ, Scheffer IE, Berkovic SF. Recent advances in

the molecular genetics of epilepsy. J Med Genet. 2013,50:271-9.

. Candace T. Myers and Heather C. Mefford.: Advancing epilepsy genetics in the genomic era.

Genome Medicine (2015) 7:91



MOT SO HOI CHUNG DONG KINH
CO ROI LOAN VE DI TRUYEN



HOI CHUNG DONG KINH
DO MOT GEN BON BOC

. Pong kinh cuc bd di truyén trdi theo nhiém sic thé
thudng c6 cac 6 dong kinh khac nhau (autosomal
dominant partial epilepsy with variable foci)

. Bong kinh thuy tran ban dém di truyén troi theo

nhiém sic thé thudng (autosomal dominant nocturnal
frontal lobe epilepsy)

Co giat s@ sinh gia dinh lanh tinh (benign familial
neonatal convulsions)

Co giat gia dinh tre dang bu lanh tinh (benign infantile
familial convulsions)



HOI CHUNG DONG KINH
DO MOT GEN BON BOC

. Bong kinh thuy thai duong gia dinh (familial temporal

lobe epilepsy)

. Dong kinh toan thé cd kém co giat sét (generalized

epilepsy with febrile seizures plus)

. Pong kinh giat cd tang tién (progressive myoclonus

epilepsies)

. Bénh nao dong kinh (epileptic encephalopathies
(Dravet, PCDH19)
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CAC BENH CHI DO MOT GEN KHAC
CO THE BIEU HIEN PONG KINH

Bénh u xd than kinh typ 1 (neurofibromatosis 1)
Bénh xa cu (tuberous sclerosis)

HOoi chi’ng nhiém sdc thé X dé gay (fragile X
syndrome)

HOi chi'ng Rett.

Acute intermittent porphyria
Leukodystrophies

Mucopolysaccharidoses (hoi chi'ng Sanfilippo)
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CAC BENH LY CHUYEN HOA DO DI
TRUYEN CO THE GAY PONG KINH

Phenylketonuria (PKU)
Galactosemia

Bénh Tay-Sachs.

Chi'ng gia thiéu nang can giap
(pseudohypoparathyroidism)

Ch({'ng phu thuoc vitamin B6 (pyridoxine
dependency)

Peroxisomal disorders



CAC ROI LOAN DA YEU TO

Myoclonic-astatic epilepsy

Pong kinh lanh tinh tré em c6 song nhon trung tam thai
duang (benign epilepsy of childhood with centrotemporal
spikes)

Pong kinh giat ca lanh tinh tré sc sinh (benign myoclonic
epilepsy of infancy).

bong kinh giat cd thi€n nién (juvenile myoclonic
epilepsy)

bong kinh con vang tré nho (childhood absence
epilepsy).

Pbong kinh con vang thi€u nién (juvenile absence
epilepsy

Pong kinh nhay cam anh sang (photosensitive epilepsy)



CAC BENH CUA TY LAP THE

1. DBong kinh giat c6 co cac sgi sgi do bu xu (Myoclonus
Epilepsy and Ragged Red Fibers, MERRF)

\ S $ Fun 8N
" 4 Ty
: 8 > --\‘ $ra .

s ! .
Nhuom Gomori trichrome: cac sgi co "mau do tai ta bu
xU” ndm rai rac (Scattered "ragged red" muscle fibers)
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ROI LOAN VE NHIEM SAC THE

HOi chirng Down.

HOi chirng Edwards.

HOi chirng Patau.

HOi chi’ng Wolf-Hirschhorn.

HOi chi'ng Angelman.

Cac bat thudng nhiém sic thé dang vong.




DIEN GIAI
MOT KET QUA XET NGHIEM GEN

1. Duang tinh.

2. Am tinh.

3. Bién thé chua ro nghia day du (Variant of Unknown
Significance — VUS)

Pal, et al. Genetic evaluation and counseling for epilepsy. Nat Rev Neurol (2010) 6.:445-453.



DIEN GIAI
MOT KET QUA XET NGHIEM GEN

1. Duong tinh: khang dinh co dot bi€n gay bénh. Co gia tri
quan trong cho diéu tri va tién lugng. Tat ca nhing
ngudi huyét thong bac mot (first degree relatives: con
de, anh em rudt, cha me) nén dudgc moi di xét nghiém
gen.

2. Am tinh:

» DOt bién gen gdy bénh cua bénh nhéan nay khong
nam trong bo thu gen da dugc thuc hién.

> Cling dot bién & gen do nhung & phan khac cua gen,
trong khi xet nghiém gen khong bao gom doan gen
bi dot bién do.

> Dong kinh cua bénh nhan nay khong do di truyén.



DIEN GIAI
MOT KET QUA XET NGHIEM GEN

3. Bién thé chua rd nghia day du (Variant of Unknown
Significance — VUS): bién thé gen tim dugc khong ro co
y nghia gay bénh hay khong.
> Néu nhiing thanh V|en khac trong gia dinh cung bi

dong kinh va cling co cung mot blen thé, thi rat co
thé bién thé do la nguyén nhan gay bénh.

> Néu chi duy nhat 1 ngudi bi va bién thé chi thay co &
ngusi do: bénh do dot bién, xuat hién rai rac
(sporadic), khong phal do di truyen tir cha me (de
novo), bién thé dd rat co thé 1a nguyén nhan gay
bénh.



GEFS+ VA GEN SCN1A

dong kinh toan thé cd cac con co giat sot cong thém
(Generalized Epilepsy with Febrile Seizures plus)

Gen SCN1A thuoc ho cac gen cung cap thong tin dé tao
nen kénh natri, gen SCN1A cap thong tin cho cau truc
cla tiéu dan vj alpha ctia kénh natri NV1.1. & cac neuron
trong ndo. Cac bénh/réi loan ¢ lién quan:

1. Migraine liét nUa ngudi gia dinh.

2. Bong kinh di truyén co co giat sot cong them
(GEFS+).

3. MOot bién doi thdng thuong, goi la tinh da hinh
(polymorphism) cua gen SCNIA, /a ICSSN+5G>A, co
lien quan do an toan va cong hiéu cua phenytoin va
carbamazepine. Liéu qua thap khong du cong hiéu,
nhung li€u qua cao thi nhiéu tac dung phu



GEFS+ VA GEN SCN1A
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Vi tri cua gen: 2q24 3 = vi tri 24.3 trén nhanh dai (q) cua
nhiém s3c thé sd 2.
Hién tai ¢ Viet Nam da xet nghiém gen SCN1A dugdc



GEFS+

1. Bong kinh di truyén co kem co giat sot (GEFS+) la

tap hgp nhieu benh dong kinh co muc do nang nhe
khac nhau: co giat sot dan thudn & tré dang bu va
hét IUc 5 tudi, co glat sot cong them (febrile seizures
plus, FS+) bao gom ca co giat sot lan dong Kinh khi
<1ong cO sOt va kéo dai bénh vugt qud tudi thiéu
nién.

2. Con bao gom hoi chitng Dravet (dong kinh giat co
nang tre sa sinh), gay cac con co giat nang han, dai
hon, va kho diéu tri. BEnh dong kinh nang dan va
hay kém suy giam chuc nang nao.

(hoi chirng Dravet da dugc nhan biet tai Viet Nam)



BENH LAFORA

. DPOng kinh giat co tang tién, cac con vang, va sa sut
tri tué.

. Di truyén I3n theo nhiém sic thé thudng (autosomal
recessive).

. Gen gay bénh: EPM2A, EPM2B

. Diéu tri: Tranh dung phenytoin, lamotrigine,
carbamazepine, va oxcarbazepine

(Chua dudc nhan biét tai Viét Nam ?)



BENH LAFORA VA GEN EPM2A

1. Gen EPM2A nam G vi tri 6g24.3 = nhanh dai (q) cua
nhiém s3c thé 6 & vi tri 24.3

2. Gen EPM2A cap thong tin tao ra protein Iaforin, co vai
tro diéu hoa san xuat glycogen. Dot bién gen gay
thi€u laforin, khong diéu hoa dudc san sinh glycogen,
tao nén cac the lafora trong neuron
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(khong ro kha nang xét nghiém gen tai Viét Nam)



BENH UNVERRICHT-LUNDBORG

Khéi phat 6 dd tudi tré 16n hodc vi thanh nién, bi giat
cd nhay cam vd@i anh sang (photosensitive
myoclonus), cac con dong kinh, that diéu.

Di truyén 13n theo nhiém sic thé thudng (autosomal
recessive).

Gen gay bénh: CSTB

biéu tri: tranh dung phenytoin, carbamazepine,
lamotrigine, oxcarbazepine, vigabatrin va tiagabine.

(Chua dudc nhan biét tai Viét Nam ?)



BENH UNVERRICHT-LUNDBORG
VA GEN CSTB

1. Gen CSTB cung cap thong tin dé tao protein cystatin
B, la mot protein co vai tro U'c ché cac enzymes
cathepsins trong lysosome. Do vay cystatin B c6 vai
tro chong ly giai cac protein khac & lysosome.

2. Vitricua gen: 21q22.3, = = trén nhanh dai (q) cua
nhiém sic thé 21 tai vi tr| 22.3
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(khong ro kha nang xét nghiém gen tai Viét Nam)



HOI CHUNG WEST

Cac con co that tré sa sinh, loan nhip cao thé
(hypsarrhythmia), bénh nao.

Di truyén theo nhiéu kiéu khac nhau.
Cac gen gay bénh: TSC1, TSC2, CDKL5, ARX, STXBP

. Diéu tri: Vigabatrin cho tré bi co that sa sinh c6 gen
TSC



NHUNG KET QUA XET NGHIEM GEN
ANH HUONG QUYET DINH DIEU TRI

______BENH | __GEN | GOTY CHO BIEU TRI

Alpers-Huttenlocher va POLG Tranh dung valproite do cé thé gay
cac bénh khac lién quan ra hodc lam tang bénh gan

gen POLG

Cac hoi chirng thiéu SLC6AS, Cho u6ng creatine (GAMT, AGAT)
creatine GAMT, GATM

GEFS+ va cac bénh khac SCN1A Dung valproate, clobazam,

cé lién quan gen SCN1A stiripentol, levetiracetam,

topiramate. Tranh dung phenytoin,
carbamazepine, va lamotrigine.

HOi chifng thi€u hyt chat SLC2A1 Cac can ddng kinh dap (ng véi bd
van chuyén glucose typ 1 sung pyridoxal 5-phosphate.

— pyridoxal 5'-phosphate la dang hoat hoa cua vitamin B6
= ché'd‘g? an ketogenic diet co loi cho mot s6 bénh nhu’ Hoi chung thiéu hut chat van
chuyén glucose typ 1 (gen SLC2A1).



NHUNG KET QUA XET NGHIEM GEN
ANH HUONG QUYET DINH DIEU TRI

______BENH | GEN | GOTY CHO BIEUTR]

bong kinh phu thudc ALDH7A1 Cac can dong kinh dap ('ng vdi diéu

pyridoxine, cac can dap tri c6 bd sung thém vitamin B6

Urng vdi folinic-acid va/hoac folinic acid

Bénh Lafora EPM2A, EPM2B Tranh dung phenytoin, lamotrigine,
carbamazepine, va oxcarbazepine

Bénh Unverricht-Lundborg CSTB Tranh dung thudc Uc ché kénh Na

(phenytoin, carbamazepine,
lamotrigine, oxcarbazepine) va cac
thudc GABAergic (cudng gamma-
aminobutyric acid: vigabatrin va
tiagabine), vi co thé lam téng giat
co, sa sut tri tué, va that diéu.

Folinic acid 1a mét dang cua folic acid, cé Igi cho ca thé ma khdng can hoat hda bdi
men dihydrofolate reductase to be useful to the body.



NHUNG KET QUA XET NGHIEM GEN
ANH HUONG QUYET DINH DIEU TRI

_____BENH | GEN | __GOTY CHO BIEU TRI

HGi chirng West TSC1, TSC2,  Vigabatrin cho tré bi co that so sinh
CDKLS5 (STK9), cd gen TSC
ARX, STXBP1,

MEF2C



GEN HLA-B1502
ANH HUONG QUYET DINH DIEU TRI

1. HLA = human leukocyte antigen, la mot tap hap cac
gen. cac gen HLA gidp hé mién dich nhan dién cac
protein thuoc chinh ca th€ minh, phan biét véi cac
protein la (cac virus va vi khuan).

2. HLA-B co hang tram phién ban, dugdc danh so (vi du
HLA-B27), moi phién ban la coé rat nhiéu allel, vi du
HLA-B27 co 60 alleles rat giong nhau, dugc danh so
th(r tu (tu HLA-B*2701 tai HLA-B*2763).

3. MOt s6 bién thé cla gen HLA-B c6 tiém nang gy hoi
chirng Stevens-Johnson (Stevens-Johnson syndrome,
SJS) hoac bénh ly giai hoai tU da nhiem doc (toxic
epidermal necrolysis, TEN). C6 thé nguy hiém tinh
mang.






GEN HLA-B1502
ANH HUONG QUYET DINH DIEU TRI

4, Bién thé HLA-B*1502 lam téng nguy cG bi SIS/TEN &
bénh nhan dung carbamazepine.

5. HLA-B*1502 thudng gap nhat & nguGi Trung Quoc,
nguci Pong Nam A.

6. Tuy nhién, co che gay bénh chua hoan toan ro, rat
nhiéu ngu’dl cO bién thé gen HLA co tiém nang gay
SJS/TEN nhung lai khong bi, du co dung thuoc co the
gdy SJS/TEN. Chiing té con cd yéu to di truyén va
khong di truyén khac déng vai tro phat sinh SJIS/TEN.



Ty 18 HLA-B*1502 DUONG TINH

T NS 2

1L

0 | 1 1 1 I 1
Viét Nam Thai Myanmidan, MaLay, IndoAn D6  Nhat, Han

John W Miller: Of Race, Ethnicity, and Rash: The Genetics of Antiepileptic Drug-Induced
Skin Reactions. Epilepsy Curr. 2008 Sep; 8(5): 120-121.

C. Kongmaroeng et al: HLA-B * 15 subtypes in Burmese population by sequence-based
typing. 2009 John Wiley & Sons A/S .Tissue Antigens 74, 164167
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GEN HLA-B1502
ONG QUYET DINH DIEU TRI
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Vi tri cua gen: 6p21.33, tic n

nhi

thé 6 & vi tri 21.33
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TOM TAT

1. Nhiéu truong hgp dong kinh co yéu to di truyén

2. Pong kinh co Ilen quan sot nén xet nghiém gen
SCN1A, luu y can trong vOi phenytoin,
carbamazeplne va lamotrigine

3. Trudc khi dung carbamazepine nén kiém tra HLA-
B1502, néu duong tinh nén tranh, hodc dung rat

than trong






