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LOI CAM DOAN

T6i 1a H6 Piing Mudi nghién ctru sinh khoa 2020 - 2023, Hoc vién Quan
y, chuyén nganh Khoa hoc Than kinh, xin cam doan:

1. Pay 1a luan 4n do ban than toi truc tiép thuc hién dudi sy hudng dan
ciia PGS. TS. Nguyén DPirc Thuin va PGS.TS. Nguyén Diing Tén

2. Cong trinh nay khong tring lap voi bat cr nghién ctru nao khac da
duoc cong bd tai Viét Nam.

3. Céc s6 liéu va thong tin trong nghién ciru 14 hoan toan chinh xéc, trung
thuc va khach quan, da dugc xac nhan va chép thuan cua co sé noi nghién ctru.

T6i xin hoan toan chiu trach nhiém trudc phap luat vé nhitng cam két nay.

Ha Noi, ngay thding nam 2024

Nguo1i viét cam doan

Ho Piang Muoi



LOI CAM ON

Loi dau tién, toi xin gui 101 cam on chan thanh va kinh trong t6i Ban
Giam Hiéu, Phong dao tao Sau dai hoc — Hoc vién Quan y va Bang uy, Ban
Giam doc Bénh vién Quan y 103 da cho phép, tao moi diéu kién thuan lgi cho
t6i trong sudt qua trinh hoc tap, nghién ciru va hoan thanh Luan an nay.

T6i xin bay t6 16ng kinh trong, biét on sau sic dén PGS.TS. Nguyén Duc
Thuan, Pho chu nhiém Khoa Than kinh — Bé mén Than kinh - Bénh vién Quan
y 103 va PGS.TS. Nguyén DPang Tén, Truong phong Phan tich hé gen, Vién
Nghién cau hé gen, Vién Han lam Khoa hoc va Cong nghé Viét Nam. Trong
sudt qua trinh hoc tap, nghién ctu, hai thay da truc tiép huéng dan va chi bao tan
tinh, danh nhiéu thoi gian, tam huyét dé cho t6i nhiéu y kién va nhan xét quy bau
cling nhu dong vién, khich I¢, gidp toi hoan thanh Luan an nay.

T6i xin chan thanh cam on Ban chii nhiém, toan thé cac thay ¢ bo mon
Than kinh — Bénh vién Quan y 103, Phong Phan tich hé gen - Vién Nghién ctu
Hé gen — Vién Han 1am Khoa hoc va Cong nghé Viét Nam, Trung tdm Than
kinh - Bénh vién Nhi Trung wong, S& Khoa hoc Cong Nghé tinh Nghé An,
Dang uy va Ban Giam ddc - Bénh vién San Nhi Nghé An, da tao moi diéu kién
thun loi cho t6i trong sudt qua trinh hoc tp va nghién ctru.

Bén canh d9, t6i xin chan thanh cam on cac bénh nhan va gia dinh bénh
nhan d tin tedng, ddng y, tng ho va hop tac tham gia nghién cau dé tdi co thé
hoan thanh s6 liéu nghién cuu.

Sau cuing, t6i xin gui 101 cam on sau sic dén gia dinh, ngudi than va cac
ban bé dong nghiép da ludn tin tudng, hét long gitip d& va dong vién, khich 1é
t6i phan d4u trong hoc tap va nghién ctu.

Ha Noi, ngay thang nam 2024

Ho Piang Muoi
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DANH MUC CHU', KY HIEU VIET TAT TRONG LUAN AN

STT Phan viét tat Phan viét day di

1 ADHD Attention-deficit/hyperactivity disorder (Rbi loan
tang dong giam chu y)

2 ADNFLE  Autosomal dominant nocturnal frontal lobe
epilepsy (¢6ng kinh di truyén troi thuy tran vé dém
ngay nay duoc goi la ching dong kinh di truyén
troi taing cudng van dong co lién quan dén giac
ngu)

3 ADSHE Autosomal dominant sleep-related hypermotor
epilepsy (dong kinh di truyén troi ting van dong
lién quan dén giic ngu)

4 AED Antiepileptic Drug (Thudc chéng dong kinh)

5 BFNS Benign familial neonatal seizures (Giat co lanh
tinh so sinh)

6 CHT Cong huong tu

7 CLVT Cat I6p vi tinh

8 CNS Central nervous system (hé théng than kinh trung
uong)

9 CPIC Clinical ~ Pharmacogenetics  Implementation
Consortium (Hiép hoi tng dung Di truyén duoc
hoc trong 1am sang)

10 CS Cong su

11 DNA Deoxyribonucleic acid

12 DND Dién nio d6

13 DQ Developmental Quotient (Chi s6 phat trién)

14 DRE Drug Resistant Epilepsy (Pong kinh khang thuéc)



STT Phan viét tat Phan viét day da

15 DS Dravet Syndrome (hoi chirng Dravet)

16 EAST Epilepsy, ataxia, sensorineural deafness and
tubulopathy (dong kinh, mat diéu hoa van dong,
diéc than kinh, bénh than di truyén)

17 EME Early myoclonic encephalopathy (Bénh néo giat
co som)

18 ESES Electrical status epilepticus in sleep (Trang thai
dong kinh dién hoc lic ngu)

19 GEFS+ Genetic epilepsy with febrile seizures plus (dong
kinh c6 tinh chat gia dinh kém theo co giat do sét)

20 GTC Generalized tonic-clonic seizures ( dong kinh co
cirng-co giat toan thé)

21 HVA High voltage-activated (dién &p cao)

22 ILAE International League Against Epilepsy
(Lién Hoi Chéng Bong Kinh Quéc Té)

23 1Q Intelligence quotient (Chi sé tri tug)

24 Cl Confidence interval (Khoang tin cay)

25 LVA Low voltage-activated (dién &p thap)

26 MLPA Multiplex ligation-dependent probe amplification
(khuéch dai dau do vao lién két da kénh)

27 MMFSI Malignant migrating focal seizures of infancy
(d¢ong kinh cuc bo 4c tinh di chuyén & tré bl me)

28 nAChRs Nicotinic acetylcholine receptor (Cac thu thé
nicotinic acetylcholine)

29 NMDAR  N-methyl-D-aspartate receptor (Thu thé N-

methyl-D-aspartate)



STT Phan viét tat Phan viét day da

30 OR Odds ratio (ti s6 chénh)

31 PCR Polymerase Chain Reaction (phan tng chudi
polymerase)

32 RNA Ribonucleic acid

33 SCB-AED  Sodium channel-blocking antiepileptic drug
(Thudce khang dong kinh chen kénh natri)

34 SD Standard deviation (D¢ léch chuan)

35 SNP Single-nucleotide polymorphism (tinh da hinh
don nucleotide)

36 SynGAP Synaptic GTPase-activating protein (protein kich
hoat GTP-ase synap)

37 TSC Tuberous sclerosis complex (phuc hop xo cung
cu)

38 VGCC Voltage-gated calcium channels (Kénh cong dién
thé canxi)

39 VGPCs Voltage-gated potassium channels (Cac kénh dién
thé kali)

40 VGSC Voltage-gated sodium channels (kénh cong dién
thé natri)

41 WES Whole-exome sequencing (giai trinh tu toan bo hé

gen méa hoa)
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PAT VAN PE

Pong kinh 1a mot trong nhirng réi loan than kinh man tinh pho bién nhat.
Theo théng ké T6 Chic Y Té Thé Gioi (WHO) nam 2019, ¢6 khoang hon 50
triéu nguoi mic dong kinh, trong d6 gan 80% sdng ¢ cac nudc dang phat trién
[1]. Tai Viét Nam, ti I& hién mac dong kinh 13 0,44% dén 0,54% dan sé tuy theo
ting tac gia [2], [3]. Theo Prasad A.N. va cong su (cs) thong ké dong kinh tré
em chiém 0,52% vai ti 1é mac cao nhat vao nhiitng nam dau doi va giam dan
vao cudi nam 10 tudi dén tudi truong thanh [4]. Pong kinh khang thudc chiém
khoang 30% ti & dong kinh chung va duoc xem 1a mot thach thic 16n ddi véi
c4c nha nghién ctru va béc si 1am sang trong viéc chan doan nguyén nhén ciing
nhu lya chon phuong phép diéu tri téi vu. Pong kinh khang thubc noéi chung va
& tré ndi em nodi riéng khdng chi anh huong nghiém trong dén chét lugng cudc
séng ca nhan ma con gay ra ganh nang kinh té 16n cho gia dinh va xa hoi [5],
[6]. Ngay nay, cung véi su phét trién khoa hoc cong nghé gen, cac phuong thic
chan doan di truyén gém: giai trinh ty Sanger, giai trinh tu toan bo hé gen ma
hoa (WES), giai trinh ty toan bo hé gen (WGS), Gene Panel, Chromosomal
microarray (CMA), va phan tich nhiém sac thé (NST) dd mo ra tam nhin méi
vé tinh phic tap trong di truyén dong thoi nang cao hiéu qua chan doan dong
kinh tang tir 10% 1én dén 30-40% [7]. Tir nhiing phét trién quan trong do va
tinh cap thiét cia cach tiép can maéi dong kinh khang thudc, su két hop dic diém
lam sang, tinh da hinh gen gitip x4c dinh yéu t6 nguy co khang thudc co gia tri
cao. Pay 1a van dé quan trong ma bac si 1am sang ludn quan tam va dit ra khi
tiép can ban dau mot tré mac dong kinh. Trén thé gidi, da co nhiéu nghién ctu
bdo cAo cac bién ddi gen thay doi chirc nang lam giam ndng do thudc chong
dong kinh trong huyét tuong cu thé gen ABCB1 1am thay dbi vai tro protein van
chuyén, SCN1A lam thay doi chirc nang kénh ion Natri, va GABRAL lam thay



d6i thu thé GABA [8]. Tuy nhién khi phan tich tinh da hinh gen ¢ c4c SNP
bang phuong phap Sanger trén cac gen lai khac nhau & mdi nghién ctru va chua
c6 tinh ddng thuan cao.

Tai Viét Nam, trong nhitng nim gan day c6 nhiéu cdng trinh nghién cau
vé dong kinh khang thudc da duogc cong bd song chu yéu 1a nghién ctu vé dich
t& va dic diém 1am sang, cac nghién ciu phan tich di truyén van con rat han
ché [2], [9], [10]. Theo hiéu biét cua ching tdi, nghién ctu di truyén dau tién
duoc thuc hién vao ndm 2016 boi nhém nghién cau caa B Thi Thu Hang va
cs trén 18 bénh nhan mac hoi chimg Dravet lién quan dot bién gen SCN1A [11].

Véi mong mudn xac dinh yéu té nguy co trén co so 1am sang, can 1am sang
va tinh da hinh mot s6 gen pho bién lién quan dén dong kinh khang thuéc bao
gom: SCN1A, ABCB1, GABRAL trén 6 SNP bang phuong phép giai trinh tu
Sanger, két hop giai trinh tu todn bo hé gen ma hoa (WES) xac dinh bién thé
nguyén nhan trén mot nhom dong kinh khang thudc cu thé gitp cac bac si lam
sang tién luong, dinh hudng phuong phap diéu tri tbi wu nhat vé dong kinh
khang thudc, hudng dén muc tiéu xa hon trong y hoc cé thé tai Viét Nam. Chling
t6i tién hanh nghién ctru dé tai “Nghién ciru dac diém 1am sang, can 1am sang
va bién thé mot s6 gen ¢ tré mac dong kinh khang thudc” véi 2 muc tiéu:

1. M@ ta dic diém 1am sang, mot s6 bién d6i trén dién ndo d6 va cong huang
tir So Nd0 & tré em méc dong kinh khang thudce
2. Xac dinh mot sb bién thé gen va mdi lién quan toi dac diém 1am sang &

tré em mac dong kinh khang thudc



CHUONG 1. TONG QUAN

1.1. Tong quan vé dong kinh
1.1.1. Pinh nghia dong kinh

Nam 2005, Lién Hoi Chéng Bong Kinh Quéc Té (International League
Against Epilepsy, ILAE) da tuyén b vé dinh nghia con dong kinh va dong kinh
nhu sau [12]:

- Con dong kinh (epileptic seizure) 14 triéu chung cua rdi loan kich phat
cac chtrc ning ndo khong chu y thodng qua do su phong dién qué muc, bat
thuong va dong thoi trong nio.

- Pong kinh (epilepsy) la su réi loan chiic niang nio duge dic trung boi
cac con dong kinh tai phét hoic dai dang va cac hau qua vé sinh Iy than kinh,
nhan thirc, tam than va xa hoi cua qua trinh nay.

ILAE da tiép tuc cap nhat va dua ra khai niém cai tién chan doan dong
kinh sir dung trong thuc hanh Iam sang la khi c¢6 hon hai con dong kinh tu phéat
(unprovoked seizure) cach nhau trén 24 gio [13]. Khai niém nay tuy da giup
ich rat nhiéu trong viéc chan doan va diéu tri dong kinh nhung ciing gay ra
nhiéu bat loi trong mot sé truong hop. Vi du nhu treong hop sau mot ton thuong
ndo nhu dot quy, nhiém tring hoic chan thuong c6 thé bi con dong kinh dau
tién va sau do c6 nguy co bi con dong kinh thir hai. Nguy co nay cling tuong
duong vdi nguy co bi con dong kinh thir hai sau con dong kinh tu phat. Mot
truong hop khac 1a dong kinh thé nhay cam véi anh sang (photosensitive
epilepsy) khong duoc chan doan mic dong kinh vi cac con dong kinh c6 yéu tb
khoi phat 1a &nh séng. Vi vay, vai su hiéu biét ngay cang ting vé dong kinh, co
ché sinh 1y bénh cua dong kinh va sy phat trién cua khoa hoc, dinh nghia vé
dong kinh cia ILAE nam 2014 ciing c6 nhiing thay d6i nhu sau [14]:

« Dong kinh 1a mot bénh ly cua nio, duoc chan doan khi c6 mét trong
cac dic diém sau:

- C6 it nhat hai con dong kinh tu phat xay ra cach nhau trén 24 gio.



- CO6 mot con dong Kinh tu phat va kha nang tai phat con dong kinh tu
phat tiép theo it nhat 13 60% trong 10 nim toi.

- C6 chan doan méc hoi chtng dong kinh.

« Pong kinh dugc xem 1a khoi bénh trong truong hop méac hoi ching
dong kinh lién quan dén tudi nhung di qua do tudi cia hoi chimg dong kinh
hoic khéng tai phat con dong kinh nao trong vong 10 nam va khéng can ding
thudc chéng dong kinh trong vong 5 nam.

Khai niém nay ciing chi ra rang néu mot truong hop co con dong kinh
dau tién va dong thoi co ton thuong ndo véi nguy co tai phat con dong kinh
tuong duong vai truong hop co hai con dong kinh tu phat (dugc xac dinh la
trén 60%) thi duoc xem nhu mic dong kinh. Vi ton thuong ndo do nguyén nhan
nao do co thé dan dén ha thap ngudng xuat hién con dong kinh va do d6 ting
kha nang tai phat con dong kinh. Tuy nhién, néu con dong kinh dau tién trén
truong hop c6 ton thuong ndo hoic c6 dién nio d6 (DNP) dang gai song thi
khong hién nhién duoc chan doan dong kinh vi nguy co con tai phat c6 thé khac
nhau gitra cac nghién ctu. Trong trudng hop nguy co khong rd rang thi chan
doan dong kinh s& bi tri hodn cho dén khi xay ra con dong kinh tu phét thi hai.
Theo khai niém méi nay, viéc chan doan dong kinh ciing dugc dat ra ngay ca
khi bénh nhan mac hoi ching dong kinh. Tiéu chuan nay ap dung trong truong
hop héi chiing Landau — Kleffner véi biéu hién con dong kinh khéng rd rang
nhung lai xuat hién song va gai nhon lién tuc trong giac ngu trén BND [14].
1.1.2. Dich t& hoc dong kinh

Pong kinh 12 rbi loan pho bién trong bénh Iy than kinh, xay ra ¢ ca hai
gidi va gap & moi ltra tudi. Nhiéu nghién cau vé dich té hoc dong kinh da duoc
thuc hién ¢ nhiéu qudc gia khac nhau trén thé gisi. Tuy nhién, nhitng nghién
ctru ndy van gap nhimg kho khan kha gidng nhau, ngay ca khi chi gigi han ¢
dbi tuong 14 tré em, vi cac dic diém dong kinh, nguyén nhan, phan ung thuéc,

tién lugng va bénh ly kém theo khdng duoc théng nhat, khong chi giira cac c&



thé ma con trong cting mot cé thé lai ¢ sy bién ddi qua cac giai doan phat trién
khac nhau.

Cac nghién ctru cho thay ti 16 mac dong kinh & nam gidi c6 xu huéng cao
hon so vé&i nit gii. Tuy nhién cac nghién ctu ciing khong chi ra dugc yéu td
thuan loi hay co ché gay nén sy khac nhau. Mot sé y kién cho rang su khac biét
nay cd thé do kha ning che giu tinh trang bénh ly cua phu nit vi 1y do vin hoa
x& hoi & mot s6 khu vuc nhat dinh. D6 tudi mac dong kinh tap trung & tré em
va nguoi gia voi udc tinh 0,08% mdi nam & nhém tré dudi 1 tudi, xu hudng
giam xuéng khoang 0,03% & nhiig ngudi tir 30-59 tudi, va sau d6 ting 1én dén
0,18% & nhdm tudi trén 85 [15], [16]. O tré em, dong kinh chiém khoang 0,52%
va c6 tam quan trong dac biét do ti 1é mai mac cao véi khoang 0,1%, dao dong
tir 41-187/100.000. Ti 1é mac dong kinh cao nhit trong nam dau doi va giam
dan tir cudi ndm 10 tudi dén tudi truong thanh. Nghién ctu trén déi tuong tré
em tir 1-12 thang tudi tai Rochester, Minnesota vao nam 1945-1954 c6 khoang
81/100.000 tré mac dong kinh, mot danh gia gan day ¢ khu vuc nay trong nam
1980-2004 cho théy ti I¢ nay Ia 102/100.000 [17].

Mot sb y kién cho rang trong nhiing thap ky qua, ti & mic dong kinh &
d6 tudi trong nhitng nam dau doi da giam theo thoi gian, diéu nay c6 1& 1a do
nhitng cai tién trong chiam soc so sinh tot hon va ting cuong kiém soat céac
bénh truyén nhiém. Nguoc lai, ti 16 mac dong kinh da ting ¢ nguoi cao tudi,
c6 thé 1a do tuoi tho duoc cai thién (véi su gia ting song song cua Cac tinh
trang dong kinh lién quan dén 140 héa, chang han nhu dot quy, khéi u, réi
loan thodi hoa than kinh) 1 nguyén nhan 1am ting ti 1& duoc xac dinh bénh &
nhom tudi nay.

Tai Viét Nam, hién c6 mot sé nghién cau dich t& hoc vé ti 1é dong kinh
trong dan sé cua L& Thi Ngoc Dung va cs (2004), Nguyén Anh Tuan va cs
(2008) va Mai Nhat Quang va cs (2021) [2], [18], [19]. Theo nghién ctu cua
Nguyén Anh Tuan va cs da thyuc hién tai Ba Vi tir thang 1 dén thang 12 nim



2005 va tir thang 6 dén thang 12 nam 2008, céc tac gia di sang loc gan 50.000
ngudi dén tir 13.000 ho gia dinh [3], [19]. Vi nhitng ngudi ¢ két qua sang loc
duong tinh (nghi ngd mac dong kinh) s& duoc do DND, chup cit 16p vi tinh
(CLVT) so ndo dé c6 chan doan xac dinh. Trong nghién ciru dau tién, c6 2,8%
c6 két qua sang loc duong tinh theo bang cau hoi trong d6 19 nguodi mic dong
kinh trong vong 1 nam trudc khi sang loc, ti 16 méi mac 1a 40,2/100.000 ngudi
(95% Cl: 22,1-58,3) [19]. Trong nghién ctru thi hai, 1,8% c6 két qua sang loc
duong tinh va 21 trong sb nay bi khai phat dong kinh trong vong 1 nam trudc
khi sang loc, cho ti 1& moi mac 1a 42,9/100.000 ngudi (95% Cl: 24,5-61,2). Ti
Ié mac dong kinh duoc diéu chinh theo tuoi 1a 44,8/100.000 ngudi (95% Cl:
30,6-59,0). Ti 1é mic dong kinh cao hon & ngudi dudi 16 tudi, ngudi co trinh
d6 hoc van thap hon va nguoi ¢6 thu nhap thap hon. Chyp CLVT dugc thuc
hién & 29 truong hop va chi ¢ 2 truong hop ¢6 bat thuong [3]. Ti Ié mai mac
ctia dong kinh trong nghién ciru nay thap hon & cac nude dang phat trién (nhu
chau My La Tinh va chau Phi) va tuong tu ¢ cac nuéc chau Au va Bic My [19].
1.1.3. Nguyén nhan dong kinh

Theo ILAE nam 2017 c6 6 nhém nguyén nhan gay dong kinh bao gom:
di truyén, cau trdc, chuyén hoéa, mién dich, nhiém tring va khong rd cin
nguyén [20]. Theo nghién ciru tong hop ciia Balestrini S. va ¢s nim 2021 cho
thay ti Ié cAc nhdm nguyén nhan nhu sau: nguyén nhan do cau trdc chiém
37%, tiép theo la do di truyén chiém 20%, 36% chua rd nguyén nhan [21].
Can phai danh gia dang rang dong kinh c6 thé thudc nhiéu hon mot nhém
nguyén nhan. Chang han, mét réi loan di truyén c6 thé do mét bat thuong cau
tric cua sy phat trién ndo, dan dén dong kinh, va duoc goi 1a nguyén nhan
“ciu tric” va “di truyén”.

Chang han, mot bénh nhan xo cting rai rac ¢6 ca nguyén nhan cau tric
va di truyén; nguyén nhan cu tric Ia rat quan trong cho phau thuat dong kinh,

trong khi nguyén nhan di truyén 1a chia khoa dé tu van di truyén va xem xét



cac liéu phap mai nhu muc tiéu cua thude. Trong khi mot sé nguyén nhan co
giat co thé tac dong dén tré & moi lta tudi, thi mot s6 khac co khuynh hudng
cho mét sé nhém tudi nhat dinh. Chang han, & tré so sinh, hau hét cac con co
giat 1 triéu chung cta nguyén nhan c6 thé nhan biét nhu bénh nio so sinh,
ri loan chuyén hda, hozc nhiém tring hé than kinh trung wong hay toan than.
O tré nhii nhi va tré nho, co giat do sét 1a nguyén nhan co giat phu thudc tudi
thuong giap. Tuong tu nhu vay, nhiéu dong kinh di truyén c6 xu huéng xuat
hién trong mot do tudi twong ddi hep.

Kich thich than kinh ¢6 thé bi anh hudng tryuc tiép boi cac dot bién trén
cac gen tham gia vao cac kénh dién thé, thu thé, phac hop synap. Mot sé gen
duoc xac dinh lién quan dén cac nhém chirc ning nay cé vai tro gay dong
kinh bao gém [22]:

Cdc kénh dign thé

Kénh dién thé Na*: Hau hét cac hoi chung dong kinh di truyén cd lién
quan dén dot bién gen ma hoa céc tiéu don vi cua cac kénh dién thé, dac biét 1a
trong cac kénh cong dién thé natri (voltage-gated sodium channels-VGSCs).
Cac VGSCs rat quan trong dbi vai viéc khai tao va lan truyén cac dién thé hoat
dong, va viéc xac dinh vi tri va sinh ly caa chdng 1a rat quan trong dé t6i uu hoa
chtic nang té bao than kinh. Cac VGSCs bao gom 1 tiéu don vi chinh a tao 15,
nhay cam véi dién thé va 2 tiéu don vi phu tro B diéu chinh dong hoc va vi tri
kénh [23], [24].

Mot s6 gen ma hoda cho cac VGSCs lién quan dén chimg dong kinh bao
gdm SCN1A, SCN2A, SCN3A SCN8A, SCN9A va SCN1B. Cac dot bién trong
gen SCN1A ma hda cho tiéu don vi Nav1.1 ¢6 lién quan dén kiéu hinh hoi chiing
Dravet 1a mot loai dong kinh nghiém trong va gay khiém khuyét vé nhan thuc,
Vvéi ti 16 1a 1 trén 15.000 dén 40.000 tré, khong co su khac biét gitra hai gidi.
Trong khi d6, dot bién & cac gen ma hoa cho VGSC khac cua tiéu don vi a
(SCN2A, SCN3A, SCN8A, SCNOA) va tidu don vi f (SCNLB) xay ra it thuong



xuyén hon nhung ciing c6 lién quan dén dong kinh. Pang chu y 13 cac con co
giat & nhitng truong hop cé dot bién gen SCN2A thudng bién mat vao giai doan
18 thang tudi, c6 thé do giam biéu hién cua tiéu don vi Nav1.2 va hoat dong bu
trir cia Nava1.6 [25]. Dot bién ting va mat chirc nang da duoc xac dinh trong gen
SCN3A bénh nio dong kinh [25]. C4c bién thé ting chirc ning ctia gen SCN8A,
m& hda cho tiéu don vi Nav1.6, c6 lién quan twong tu v6i bénh ndo dong kinh va
chu yéu 1a do d6t bién de novo. Trong sé 4 gen ma hoa cho cac tiéu phan B (cac
protein 1, B1b, B2, B3 va B4) thi gen SCN1B c6 lién quan dén cac dang dong kinh
khac nhau, trong d6 c6 dong kinh vo can [26], [27], [28], [29].

Kénh dién thé K*: Cac kénh Kali diéu chinh sy kich thich té bao than
kinh bing cé&ch giéi han tan sb, bién do va thai gian cua cac dién thé hoat dong
[30]. Suy giam chirc nang phan cuc cia cac kénh Kali ¢d thé dan dén kich thich
than kinh khoi phat déng thoi va dé kich thich. Cac dot bién gen kénh Kali
trong dong kinh di dugc xac dinh, bao gdm KCNA2, KCNB1, KCND2,
KCNQ2, KCNQ3, KCNQ5, KCNH1, KCNH5, KCNJ10, KCNMA1 va KCNT1.
Cac kénh dién thé Kali (voltage-gated potassium channels-VGPCs) bao gom 4
tiéu don vi nho o dugc ma hda riéng biét boi hon 40 gen va ciing c6 thé lién két
c4c tiéu don vi B diéu bién diéu chinh vi tri va su dong/mé kénh [31]. Céc bién
thé cua gen KCNA2 ma hda cho Kv1.2 c¢6 thé gay ra bénh ndo dong kinh véi
mat diéu hoa van dong va run [32]. Gen KCNB1 ma hoéa tiéu don vi Kv2.1 ¢6
lién quan dén hoi ching dong kinh & tré so sinh [33].

Kénh dién thé CI: Cac kénh dién thé CI- kiém soat can bang ion CI noi
moi va do do6 co tac dong Ién cac thy thé gamma-aminobutyric acid (GABA).
Cac bién thé cua gen CLCN1 va CLCN2, lan luot ma hoa cho cac kénh dién thé
Clo la CLC-1 va CLC-2 da dugc xéac dinh trong cac gia dinh mac dong kinh vo
cin [34]. Céc bién thé CLCN2 hiém gip co lién quan dén tinh bién dong cua
SCN1A & bénh nhan hoi ching Dravet va bénh ndo dong kinh ¢ tré so sinh som,

tir d6 goi Y vai trd cia CLCN2 nhu mét yéu té dinh chinh [35].



Kénh dién thé Ca?*: Céc kénh cong dién thé Canxi (voltage-gated
calcium channels, VGCCs) dan dong canxi vao bén trong va gop phan kich
thich té bao than kinh. Cac kénh VGCC thudng duoc phan loai thanh kénh
canxi kich hoat dién ap thap (LVA) va dién &p cao (HVA). Cac kénh LVA,
hoac kénh loai T, 1a cac kénh don phan bao gom mot tiéu don vi Caval va hoat
dong & dién &p gan dién thé mang nghi [36]. Dot bién gen CACNALH ma hoa
cho Cav3.2 loai T ¢6 lién quan dén dong kinh vo can [37]. HVA VGCCs (Loai
L, N, R, P va Q) la cac kénh khi &p ké bao gom tiéu don vi al tao 15 chinh va
tiéu don vi phu (B, a2, & va y). Cac kénh HVA yéu cau dién thé khu cuc Ion
hon nhiéu dé kich hoat. Trong than kinh trung wong, kénh P/Q loai Cav2.1 duoc
ma hoa bai gen CACNAZLA lam trung gian dan truyén nhanh qua synap tai mang
trudce synap. Cac dot bién trong CACNALA c6 thé dan dén dot quy do thiéu mau
cuc bo giai doan dau va dong kinh kho chira, ciing nhu dong kinh khoi phét
s6m, bénh ndo, teo than kinh trung wong lan rong va giam tudi tho [38], [39].
Céc dot bién anh huong dén tiéu don vi phu trg VGCC B4 di duoc bao céo ¢
nhitng truong hop mac dong kinh giat co va roi loan phat trién than kinh nghiém
trong vaéi cac con co giat khu tra [40].

Céc thu thé, binding protein va c4c protein synap

Cé4c thu thé GABA 1a mot dich duoc 1y chinh trong diéu tri dong kinh
[41]. Cac thu thé GABA-A la céc kénh phdi tir Clo diéu khién cac dong tc ché
sau synap & hé than kinh trudng thanh, duoc tao thanh tir hai tiéu phan a, hai
tiéu phan p va mot tieu phan vy, do 6 gen o, 3 gen P va 3 gen y ma hoa [42]. Céc
gen ma hda cho céc tiéu don vi thy thé GABA mang d6t bién lién quan dén
dong kinh bao gom GABRA1, GABRB3, GABRG2 va GABRD (Bang 1.5), c6
thé anh huong dén sy biéu hién bé mat va thoi gian mo cua thu thé, hodc 1am
thay d6i qua trinh gap va oligome hda protein [43].

Céc thy thé nicotinic acetylcholine (nAChRs) la cac kénh ion phdi tir ¢

ngudi dugc ma hda boi 16 gen va dugc tap hop tir 5 tiéu don vi thanh cac kénh
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truyén cam tng duoc phan bé rong rii trong ndo va tham gia diéu chinh phan
g cua té bao than kinh ddi vai nhiéu hé thdng dan truyén than kinh. Phét hién
dau tién vé dot bién di truyén gay ra dong kinh 1a gen CHRNA4 ma héa cho
tiéu don vi NAChR c6 lién quan téi ADNFLE (ngay nay duoc goi la chung
dong kinh di truyén troi ting cuong van dong cé lién quan dén giac ngu) [44].

Céc thy thé glutamate: Day 1a mot ho cac kénh ion phdi tir va cac thu thé
két hop voéi protein G, dong vai trd trung gian cho hau hét sy dan truyén than
kinh kich thich trong hé théng than kinh trung wong (Central nervous system,
CNS) [45], [46]. Thu thé N-methyl-D-aspartate (NMDAR) la mot kénh ion dan
Canxi cham nhung kéo dai dua trén: khtr cuc mang sau synap va lién két voi
glutamate [47]. Céc gen ma hoa cho céc tiéu don vi NMDAR lién quan dén
chtng dong kinh bao gom GRIN1, GRIN2A va GRIN2B [48].

Cac dot bién trong gen ma hda protein quan trong cho su hinh thanh, duy
tri va chic ning cta cac synap than kinh dang ndi 1én nhu mot nguyén nhan
quan trong gay ra dong kinh. Cac protein dwoc ma hda boi cac gen nhu vay
duogc tim thay ca trong khong gian trudc synap va sau synap. Hai gen SYNGAP1
(sau synap) va STXBP1 (trudc synap) 1a hai gen lién quan dén dong kinh duoc
biét dén nhiéu nhat.

Gen SYNGAP1 mé hoa protein kich hoat GTP-ase synap (SynGAP), mét
thanh phan chinh tao nén mat do sau synap cua cac synap than kinh kich thich.
Dot bién SYNGAP1 duogc bao cao dau tién ¢ nhitng ngudi bi khuyét tat tri tué
[49]. Vi cac nhdm dong kinh 16n hon dugc cong bd gan day, dang chu y 1a
hon 90% ca thé c6 dot bién mat chirc ning SYNGAP1 ¢ dong kinh [50]. Loai
co giat phé bién nhat ¢ nhimg nguoi c6 dot bién SYNGAP1 14 giat co vang y
thire, d6i khi xay ra trong khoang thoi gian rat ngan, cé thé bi kich thich bang
dong tac nhai [51], [52]. Céac dang co giat khac ciing xay ra & nhitng bénh nhan
nay, bao gom mat truong luc co, gidt co, va con co cing co giat toan thé. Su

két hop giita mat truong luc va giat co thuong xuyén dan dén chan doan hoi
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chirng Doose.

Nguoc lai véi SYNGAP1, dot bién trong STXBP1 thuong biéu hién véi
bénh nio ning, khoi phat som thuong din dén chan doan 1am sang 13 hoi chimg
Ohtahara hodc hoi chung West. Cac dot bién dau tién trong STXBP1 dugc mo
ta trong ca 1am sang mac hoi ching Ohtahara, mot bénh ndo ¢ tré so sinh [53].
Mot sd tré so sinh tién trién thanh hoi chimg West. Sau do, cadc nhom bénh nhan
tiép theo mang dot bién STXBP1 gy bénh di mé rong phd bénh dong kinh dé
v6i khoi phat mudn hon. Hién nay, 85% ngudi bénh mang dot bién gay bénh
trong STXBP1 dugc chan doan mac dong kinh, v&i hau hét bénh khoi phat trong
nim dau tién cta cudc doi [54].

1.1.4. Chan doan dong Kkinh

Pong kinh dugc dinh nghia 1a sy réi loan 1am sang riéng biét va duoc
nhan biét thong qua tong thé cac dac diém 1am sang, triéu ching co nang va
triéu ching thue thé. Nam 2017, ILAE dwa ra so ¢ chan doan dong kinh duoc
&p dung cho t&i ngay nay bao gdm ba budc (Hinh 1.1):

Budc dau tién: can phan biét rd day 1a co giat dong kinh hay co giat
gia dong kinh. Xac dinh kiéu con dong kinh 1a toan thé, cuc bd hay khéng
r& khoi phat

Budc thtr hai: chan doan dang dong kinh. Néu thoa méan tiéu chuan xac
dinh dong kinh, phan loai dong kinh thanh 4 dang

Hong kinh cuc bé: Trén 1am sang cd biéu hién con cuc bo mat y thire, con
cuc bo khong mét y thire, co cuc bd van dong, con cuc bo khdng van dong va
con cuc bd chuyén thanh co cang co giat toan thé. Trén DND thé hién dang
song dong kinh cuc bo.

Pong kinh toan thé: Trén 1am sang ¢ con vang Y thirc, con git co, con
mat truong luc, co co cling va con co giat. Trén DND c6 dang song dong kinh
toan thé.

Héng kinh phai hop cuc bé va toan thé: Trén 1am sang c6 ca 2 kiéu con
cuc bo va toan thé. Trén DND c¢6 dang song vira cuc bo va toan thé.
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Dong kinh khong phan loai duwoc: Trén 1am sang khong xac dinh dugc
kiéu con do thiéu thong tin.

Budc tha ba: phan loai hoi ching dong kinh

Chan doan hoi chirng dong kinh dua trén 3 yéu tb chinh: Kiéu co giat, dac
diém DND va hinh anh hoc. M6t sb yéu té hd tro phan loai hoi chimg dong
kinh 12 tudi khoi phat va tudi thodi lui, yéu té goi y, thoi diém xay ra con, tinh
trang cham phat tién tdm than van dong [20]. Néu khéng thé xac dinh duoc hoi
chtng dong kinh thi budc tht hai 14 budc cudi cling trong phan loai.

Nguyén nhéﬁ

Céu tric

'GE) Di truyén
7

o] Phan loai bénh dong kinh "l‘r"u'ﬁ;’
e - Phéi hop

= Toan thé khu trd va Khéng rd Chuyén
= toan thé hoa
<Q-

o Mién dich

. Khéng ro
( Hoi chirng dong kinh l

Hinh 1.1. Cac buéc chan doan dong kinh
*Nguon:Theo Scheffer I. E. va cs (2017) [20]
Chan doan hoi chimg dong kinh cung cap théng tin toan dién lién quan

- H0E208

can nguyén, dién tién va tién luong. Xac dinh duoc hoi chimg dong kinh tro
thanh khuyén céo chung trong sudt qua trinh danh gia dong kinh.
1.1.5. Phén loai dgng kinh

Hudng dan vé phan loai dong kinh di duoc dua ra tir nhitng nam 1960
[55]. ILAE da c6 nhiéu nd lyc trong viéc xay dung hé thong quoc té vé phan loai

va chuan hod thuat ngix ciia dong kinh, thé hién sy tién b trong nhan thirc vé cac
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dang dong kinh, co ché bénh sinh dya trén nhimg déng gop to 16n tir nhitng
nghién ctu tir khip noi trén thé gioi.

Nim 2017, ILAE d4 cai tién va dwa ra bang phan loai dong kinh méi mang
tinh thuc hanh. Phan loai nay duoc ké thira dua trén bang phan loai nam 1981 va
dugc mo rong vao nam 2010 (Bang 1.1). So véi phén loai nam 1981, phan loai
nay st dung y thire nhu mot ¢éng cu dé phan loai cac con dong kinh cuc bo.
Trong nhém dong kinh toan thé, mot s phan loai duoc thém vao bao gom: con
vang y thic kém giat co mi mat, con vang y thiac kém giat co, con mat truong
luc kém giat co, con gidt co — Co cing— co giat. Ngoai ra, con co that nhil nhi c¢6
thé dugc xép vao nhém khoi phét cuc b, toan thé hoic khéng rd khai phat. Phan
loai dong kinh bat dau bang viéc xac dinh biéu hién dau tién cia con dong kinh
la cuc bo hay toan thé, trong truong hop khoi phéat con ban dau khong xéac dinh
duoc hay khong ro rang thi dugc phan vao nhom con dong kinh khong ro khai
phat. Déi vai con dong kinh khoi phat cuc bd, mot kiéu dong kinh c6 thé bao
gom cac mirc do y thirc khac nhau va 1a mot dic diém quan trong trong thuc hanh
dé phan loai con dong kinh. Thém vao d6, dong kinh cuc bd con duoc phan nhdm
nho dwa vao c6 triéu ching van dong va khdng van dong hién dién & thoi diém
khoi phat. Néu ca triéu chimng van dong va khéng van dong hién dién tai thoi
diém khai phat con dong kinh, triéu ching van dong thuong s& wu thé. Cac con
dong kinh khoi phét toan thé duoc phan chia thanh con dong kinh van dong va
khong van dong (con vang y thirc). Su phan chia nhém phu so véi phan loai nim
1981 c6 bo sung thém con mat truong luc kém giat co, con gidt co — Co cung —
co giat, con vang y thic kém giat co va con vang y thic kém giat co mi mit.
Con dong kinh khong rd khoi phat dugc bd sung thém & bang phan loai cua
ILAE nam 2017, dé chi nhitng con dong kinh c6 khai phat khong xac dinh duoc
hoac khong rd rang, phan loai nay dugc dung nhu mot khai niém tam thoi trong
khi cho con tai phat tiép theo dé c6 thé phan loai vao nhom cuc bo hay toan thé.

Tuy nhién, khdng phai kiéu con nao cling c6 thé xép loai duoc theo phan loai



14

nay, vi vay nhitng con khong khai phat ré rang, yéu t6 goi y van dong khdng rd
rang va khong c6 théng tin vé mic do rdi loan y thic s& duoc xép vao nhom con
khong phan loai. Néu mét trong céc yéu to trén xac dinh dugc, con s& duoc Xép
lai vao nhitng nhom con lai [56].

Bang 1.1. Bang phan loai co ban ILAE 2017 céc kiéu dong kinh

Khai phéat cuc bo Khaoi phat thoan thé Khéng ré khaoi phat
Con Suy giam | Van dong Van dong

y thic y thirc Co cung — co giat Co curng — co giat
Khai phat van dong Khac Khac
Khai phat khéng van dong | Khong van dong Khong van dong

(con vang)

Con cuc bo chuyén thanh Khong phan loai
CO curng co giat 2 bén

*Nguon: Theo Fisher R.S. va cs (2017)[56]

1.1.6. Tién lwong va diéu tri dong kinh

Nhiéu nghién ctru dd duoc thyc hién nhim xac dinh nhitng yéu t tién
luong murc ¢ nghiém trong trong dong kinh ciing nhu kha nang khang thude.
Nhiing nghién ciru nay tién hanh trén nhiéu ddi twong khac nhau bao gom nguoi
16n, tré em hodc ca hai. Két qua khuyén cao khong mot yéu t6 don doc nao tim
thay gitp tién luong chinh xac mirc 46 nghiém trong ciia dong kinh ma d6 12 sy
két hop cua nhiéu yéu t6. Theo Laxer va cs (2014), nhitng yéu t6 tién luong
dong kinh khang thudc 13 tan suat con cao trong giai doan dau cua dong kinh,
khiém khuyét than kinh tai thoi diém khoi phat, nguyén nhan bénh Iy cau trac
gay dong kinh dugc xac dinh bang cong hudng tir (CHT) so nio [57]. Trong
mdt nghién ctru khac nhitng yéu t6 anh huéng dén tién lugng trong diéu tri duogc
ghi nhan hién nay bao gébm: nguyén nhan sinh dong kinh, hoi chimg dong kinh,
tudi khoi phat co giat (<12 thang), tan suat con co giat hoic dap tmg véi dicu

tri ban dau. Pong thoi ciing nhdn manh, trong nhitng yéu té trén, hoi ching
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d6ng kinh c6 18 13 yéu t6 quan trong nhét [58]. Mot s6 hoi ching dong kinh co
lién quan dén nguy co khang thudc cao & tré em: hoi chimg Kojewnikow, hoi
chimg West, hoi chimg Ohtahara, hoi ching Dravet, hgi ching Lennox —
Gastaut, hdi ching Sturge — Weber vahoi chirng Landau — Kleffner [59]. Nhiing
yéu t6 khac dugc tim thiy c6 lién quan dén tinh trang khang thudc bao gdm: su
hién dién cua trang thai dong kinh, tién st sbt co giat va bat thuong trén DND,
bat thuong tham kham than kinh va cham phat trién tim than - van dong ciing 14
yéu t6 nguy co ctia dong kinh khang thube [60].

Ngay nay, trong diéu tri dong kinh, voi su phat trién ctia khoa hoc cong
nghé ing dung trong lam sang, co ché, nguyén nhan, tién lugng, hau qua va tac
dung phu thudc chéng dong kinh di thay d6i quan diém trong viéc diéu tri. Quyét
dinh diéu tri va thoi gian diéu tri sau con co git 1an dau phai duoc can bang véi
tac dung phy cta thude diéu tri va nguy co tai phat. Thudc chong dong kinh 1a
nén tang trong diéu tri dong kinh va dat dugc hiéu qua kiém soat con trong phan
16n dong kinh. Tuy nhién, van con khoang 1/3 khong kiém soat duoc con dong
kinh [5]. Hién nay, cac phuong phap dugc sir dung trong diéu tri dong kinh
khang thubc dang dugc ap dung nhu: phdi hop thudc chdng dong kinh thé hé
moi, phau thuat, ché d6 an sinh ceton, kich thich than kinh phé vi...Mdi phuong
phap lai c6 nhimg uu nhuoc diém riéng cho timg nhom khac nhau, tuy nhién, phoi
hop thudc chéng dong kinh thé hé méi van 1a phuong phap phd bién cho nhom
dong kinh nay.

1.1.7. Pién ndo do trong dong kinh

Pién ndo d6 1a phuong phép ghi lai cac hoat dong dién hoc cua vo ndo
bang cac dién cuc dit & bé mat cua da dau (DND thudng quy) hodc dit truc
tiép 1€n vé ndo trong hop so (BDND ndi so, DPND xam nhap).

DND c6 vai trd rat quan trong trong:

- Chan doan vi tri 6 dong kinh.

- Chan doan hoi chimg dong kinh, thé dong kinh (cuc bd hay toan thé).
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- Phat hién céac hoat dong (con dong kinh) dudi 1am sang.

Trong khi cac tham do chan doan hinh anh nhu chup CLVT, CHT,
PET... cung cép cac thong tin vé hinh thai, giai phdu cta hé than kinh (mang
tinh chét tinh) thi DND phan anh hoat dong dién sinh 1y, bénh Iy ctia bd ndo
theo thoi gian thuc (mang tinh chat dong).

Nhu vay, ca chan doan hinh anh va DND déu can thiét va bd sung rat tot
cho nhau trong qua trinh tiép can chan doan, diéu tri va theo ddi dong kinh.

Mic du diéu tri dong kinh khong don thuan dya trén ban ghi DND, nhung
PND ciing ¢d thé cung cap nhiing thong tin bd tro trong qua trinh diéu tri nhu
gitp theo ddi hién twong qué lidu thude khang dong kinh (biéu hién bang hoat
dong nén cham lai), tinh trang bé hoac dung khdng du liéu thuéc khang dong kinh
(xuét hién cac con dudi 1am sang). Dic biét, DND c6 thé cho biét liéu phuong
phap dang diéu tri trang thai dong kinh c6 két qua hay khéng.

Chan doan dong kinh trude hét 1a chan doan 1am sang. Tuy nhién, xac
nhan dugc mot hinh anh phong luc trén dién ndo kem theo cac biéu hién tuong
g trén 1am sang sé chimg t6 mot cach thuyét phuc nhat vé ban chat dong kinh
ctia cic biéu hién 1am sang. Nguoc lai, néu ¢6 con 1am sang ma khong tim dugc
cac phong luc dién ndo trong con thi cling khong loai trtr hoan toan dugc dong
kinh. Pay 1a mot khé khan khong hiém géap trong thuc hanh 1am sang. Mot sd
yéu t sinh Iy va han ché vé k§ thuat dudi ddy co tac dung che 1ap hodc 1am mo
nhat cac phong luc dién ndo trong con dong kinh va do vay co thé dan dén két
qua am tinh gia:

- Khi mot 6 t6n thuong gy dong kinh ndm sau trong hdp so va phong
lyc trong con chi khu tri xung quanh 6 d6 thi ban ghi DND c¢6 thé 4m tinh, cht
y day 1a DND véi cac dién cuc dit & ngoai da dau. Vi du, phong luc trong con
phat sinh tir cac cdu triic hé vién vi tri trong-dudi (hdi hai ma, hanh nhan thai
duong, hoi dai, mat trong thuy tran...) c6 thé khong biéu 16 dugc trén ban ghi

DND thuong qui véi cac dién cuc dat & ngoai da dau.
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- Néu 6 ton thwong ma vi tri giai phiu, trong mdi trong quan véi cac cau
tric xung quanh, 1am cho cac phéng luc trong con rat kho lan truyén dén vi tri
dat dién cuc ngoai da dau. Vi du, cac phong luc tir mat day thuy trdn hodc tur
cac cdu truc sat dudng giita thuong khéng tao ra duoc cac ludng cuc ¢ vecto
vudng goc voi bé mit vo ndo (vi tri ti wu cho viéc ghi nhan bat thuong dién
ndo bang cac dién cyc da dau).

- Cudi cung, cac con dong kinh thudng kém theo cac hoat dong van co
manh lam cho cac phong luc di¢n cao thé ngoai nao (hoat dong dién co), két
hop véi nhidu cir dong co thé, s& che 1ap cac phong luc thuc sy tir ton thuong
ndo gy dong kinh. Hién tuong nay rat thudng gip trong dong kinh do ton thuong
thuly tran, trong d6 cac dong tac rung lic manh toan than giy nhiéu kho khan cho
viéc xac dinh thoi diém ciing nhu hinh anh cua phong luc dién ndo trong con.
Trong trudng hop khong thy rd phong luc dién nio trong con thi cac séng chim
sau con s& goi y nhiéu kha niang c6 mot con dong kinh vira xay ra trudc do, nhat
la doan ghi dién ndo trudc con khong c6 cac song cham nay.

O tré em, PND 1a mot trong nhitng thim do cén 1am sang quan trong
nhat trong qua trinh tiép can chan doan tré bi co giat. O mirc do co ban, DPND
gitip chan doan phan biét cac hoat dong kich phat do dong kinh va khong phai
do dong kinh. Nhiéu tinh huéng 1am sang nhu con khéc lang, rdi loan van dong,
ngét, cac roi loan nhip tim, cac r6i loan giéc ngu, dau ntra dau va ca mot sb hoi
chtng tam bénh c6 biéu hién rat gibng dong kinh trén 1am sang. Khi nay DPND
c6 vai tro thiét yéu dé giup dua ra mot chan doan chinh xac. Khong chi vy,
mot ban ghi DPND khi dugc phan tich ki ¢ thé giup cho viéc phan biét con
dong kinh cuc bo voi con dong kinh toan thé va nhat 1a xac dinh mot sé hoi
ching dong kinh. Pay 1a thong tin khong thé thiéu gitip cho viéc chon thude
khang dong kinh hop ly. DND con gitip phat hién cac con dong kinh dudi 1am
sang (subclinical) va cac con dong kinh khong co giat (nonconvulsive seizure)
cling nhu phat hién tinh trang qua liéu thudc khang dong kinh va 1a mot trong

cac tiéu chuan dé quyét dinh thoi diém ngimg han thudc khang dong kinh.
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Cubi cung, DND 13 tham do khong thé thiéu trong qua trinh danh gia céc
truong hop dong kinh khang thudc dang can nhic phuong phap ngoai khoa.
Tuy nhién, viéc dién giai dién ndo & tré em phitc tap hon nguoi 16m béi hai ly
do sau day:

- Thit nhét, nhiéu bién thé dién nio sinh 1y & tré em co dién thé cao, xuit
hién kich phat va c6 hinh thai nhon, do d6 dé nham véi phoéng luc dang dong
kinh thuc su. Vi vay, dién ndo & tré em dé bi duong tinh gia.

- Thtr hai, bd ndo dang phat trién & tré em c¢6 mot s6 dic diém sinh 1y,
giai phiu, chuyén hoa khac biét so voi nguoi 16n, 1am cho cac biéu hién trén
dién ndo ciing nhu trén 1am sang rat da dang va kha thay d6i. Pay 1a két qua
clia su tuong tac giita cac yéu td ting trudng sinh 1y v6i di truyén (bam sinh)
hodc v6i cac bénh 1y méc phai [61].

pé tang su hiru dung ctia dién ndo, phai luon gén két cac thong tin dién
ndo voi cac théng tin vé mit 1am sang va chan doan hinh anh trong timg trudng
hop cu thé. Cac cau hoi ma chuyén gia dién nao do ludn dit ra khi tiép can mot
ban ghi dién ndo d6 bao gdom:

a. Co mac dong kinh khdng?

b. Cac con dong kinh khai phét khu trd hay lan téa?

c. C6 mic mot hoi chimg 1am sang - dién ndo da xac dinh khong?

d. Tinh trang diéu tri thuéc chdng dong kinh nhu thé nao?

Ngoai ra cac dic diém sau day trén DND co gia tri tién luong ning trong dong
kinh tré em:

- Pa 6 nhon-cham xuat hién sém tir nhimg ban ghi DND dau tién.

- Céc bat thuong lan toa ca hai ban cau tir nhiing ban ghi DND dau tién.

- Mat céan doi r0 rét gilra hai ban cau
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1.1.8. Cong huéng tir s¢ ndo trong déng kinh

Vao nam 1980, chup CHT lan dau tién dugce cac nha nghién clru tai
Truong dai hoc tong hop Nottingham, Anh, dua vao ung dung trong nghién
ctru vé bd ndo [62]. Viéc tmg dung chup CHT trong chan doan cac bénh 1y vé
than kinh so ndo trong d6 c6 dong kinh c6 thé sanh ngang véi viéc dua dién ndo
vao chan doan dong kinh trén 14m sang vao nhimg nam 1930. CHT d3 cung cép
mot kha ning gidng nhu dién ndo da lam hon 50 ndm vé trude trong viée nang
cao sy hiéu biét vé cac co ché co ban, vé cac dic trung 1am sang ciing nhu danh
gia qua trinh diéu tri trong dong kinh. So v6i chup cat 16p vi tinh, CHT c6 mot
loat wu diém nhu: d6 nhay va d dac hi€u cao hon han trong viéc phat hién céc
bat thuong cau tric ¢ lién quan dén cac bénh 1y ndo gay dong kinh, nhat 1a
dong kinh cuc bo: CHT khong bi anh huong bai nhidu xuong nén cho phép xac
dinh dugc nhiing ton thuong nho nam sat ciu trac xuong, v.v...Thém nira, CHT
la mgt tham do khong xam nhap va rt an toan vé mat birc xa cling nhu hoa hoc,
so v&i chup CLVT va cac tham do chan doan hinh anh trude d6. Cho dén nay,
CHT la tham do chan doan hinh anh dau tay va thdng dung nhat trong chan
doan dong kinh, nhat 13 trong cac dong kinh cuc b va dong kinh khang thude.
Tuy nhién, trong thuc té 1am sang, van c6 mot ti 1¢ nhét dinh dong kinh ma CHT
khéng xac nhan duoc ton thuong (CHT 4m tinh) [63].

Trong dong kinh, quy trinh tao anh chup CHT so ndo duoc khuyén céo
thuc hién véi it nhat 3 chudi xung co ban 1a T1, T2 va FLAIR, trén it nhét 3
mit cit: ndm ngang (axial), ding ngang (coronal) va dimg doc (sagittal).

1.2. bong kinh tré em

Do nhimng dic diém riéng biét vé qué trinh phat trién va biét hda hé
than kinh trung wong & tré em, nhat 1a qua trinh myelin héa cac b6 soi than
kinh trong ndo bo theo tudi, nhitng thay d6i trong su phan nhanh cac dudi

gai, su truong thanh cua céc té bao than kinh ciing nhu sy bién doi ¢ cac
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khop than kinh ca vé sé lugng va chat lugng, cac con dong kinh va hoi chiing
dong kinh & tré em c6 su thay d6i vé 1am sang ciing nhu can 1am sang theo
tirng nhom tudi.

Bénh nao dong kinh la mét thuat ngr duoc tac gia Dulac O. gidgi thiéu tir
nam 2001 va duoc ILAE nim 2010 cong nhan [64], [55]. Theo ILAE cho ring
bénh ndo dong kinh c6 thé khoi phat & moi lta tudi tuy nhién & lta tudi so
sinh va nhii nhi ¢ tinh da dang vé mat 1am sang. Nhitng hoi ching dong kinh
dugc xem 1a bénh ndo dong kinh duoc biét dén tir lau nhu bénh ndo giat co
som, hoi chung Ohtahara, hoi chirng West, hoi chung Dravet, hoi chang
Lennox Gastaut, hoi chung Doose, dong kinh cuc bo di chuyén...tuy nhién
khong phai tat ca truong hop déu co thé dugc phan loai thanh cac hoi ching
dong kinh da duogc xac dinh. Theo ILAE, tré mac bénh nio dong kinh khai
phat sém phai chiu ganh ning 16n vé nhan thirc va hanh vi, ti 1é khang thuéc va
tr vong cao, v6i hon 50% tré biéu hién cham phat trién toan dién sau 2 nam ké
tir khi phét trién bénh [65]. Cin nguyén giy bénh ndo dong kinh ciing rat da
dang, c6 thé ké 1a bat thuong cau tric ndo bam sinh hoic mac phai, rbi loan
chuyén hoa trong co thé gay ton thuong ndo va c6 nhiéu truong hop khong tim
dugc nguy@n nhan. Cling véi tién bo cua cac xét nghiém di truyén va bang
chung mdi lién hé giira cac dot bién gen, nhiéu dot bién duoc biét 1a nguyén
nhan gay bénh ndo dong kinh. Gan 100 dot bién gen da duoc ghi nhan tir nhiing
truong hop dong kinh tré em trong d6 c6 nhiéu gen dugc cho la c6 lién quan
bénh nido dong kinh nhu: GABRAL, GABRB1, GABRB3, GRIN2A, GRIN2B,
GUF1, KCNQ2, PCDHI19, SCNIA, SCN2A4, SLC1A42...[66]. Nam 2020, tac gia
Fine A. va cs dua ra cach phén loai thich hop nhat cho viéc tiép can chan doan

va diéu tri hoi chimg dong kinh tré em nhu sau [67]:
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1.2.1. Tudi so' sinh va nhii nhi

Bang 1.2. Phan loai hoi chirmg dong kinh theo tudi khoi phét: tré so sinh

va nhii nhi
Hoi chirng Kiéu con Phat trién Céan lam sang Dién bién
Giat co lanh | Co giat cuc b Binh thuong DND binh thuong Tu thoai lui
tinh so sinh | Co clrng cuc bo CHT binh thuong | trudc 6 thang, 10
(BFNS) KCNQ2, KCNQ3, —30% s€ bi co
SCN2A giat sau do
Bénh néo Giat co cuc bo Cham phat DND: Blng phat Khang thudc
gidt co som hodc nhiéu 6 trién dap tat Tt vong
(EME) CHT binh thuong | Khiém khuyét
than kinh
Hoi ching Con co that Cham phat DND: bung phat Khang thudc
Ohtahara | tang truong luc trién niang dap tat T vong
Con cuc bd CHT thuong c6 bat | Cham phat trién
thudng ciu triic
Hoi chung Chum con co 70 — 80% DND: loan nhip Khang thudc
West thit Khiém khuyét dién thé cao.
tri thong minh, CHT bat thuong
nang céu tric
Pong kinh | Co giat nhiéu 6 | Cham phit trién DND: nén séng Khang thudc
cuc bo di Con co cung nang cham, da 6 T vong
chuyén Con tu dong CHT: teo nhe cuc Khiém khuyét
bo than kinh
hodc toan thé.
KCNT1, SCN2A
Ho1 ching Co giat ntra Binh thuong trudce CHT: khong dac Khang thudc
Dravet nguoi co giat hiéu Tt ca déu it
Co giat kéo dai | Mat kha nang tri nhiéu khiém
Giat co Vang y | tué theo thoi gian khuyét tri tué
thire Giai doan binh 6n

Mit truong luc
GTCS
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Hoi chirng Kiéu con Phat trién Céan lam sang Dién bién
bong kinh Con cuc b0, Binh thuong DND: ngoai con va Tu thoai lui
nhii nhi co thanh chum CHT binh thuong trong 1 nam
va khéng co PRRT2, SCN2A, sau khai phat
tinh gia dinh KCNQ2, 3
lanh tinh
Pong kinh Con giat co, | Binh thuong truéec | DND: gai song toan Tu gidi han
giat conhii | lién quan kich khoi phat thé trong 5 thang
nhi thich Cham phat trién dén 6 tudi
nhe 10% co giat sau
nay
*Nguon: Theo Fine A. va cs (2020) [67]
1.2.2. Tudi tré nhé
Bang 1.3. Phan loai hdi ching dong kinh theo tudi khai phat: tré nho

Hoi chirng Kiéu con Phit trién Can lam sang Dién bién
GEFS (+) GTCS Binh thuong DND: gai song toan | Ty gidi han
Con co giat cuc bd thé CHT binh thudng
Dong kinh vang | Con vang y thiic 50% c6 khiém | DND: cac dot phéng | 40% thodi lui
y thue gidgtco | Giat co khuyét tri tué, | dién toan thé, gai
GTCS nhe song 3Hz
Hoi chiing Giat co mi mat O mirc ranh | DND: cic dot da gai | Khong dap tng
Jeavons Mt y thirc thoang | gidi song toan thé ngan thudc
qua GTCS Hiém ty thodi lui
Hoéi ching Con ving ¥ thuc | Binh  thuong | DND: cac dot song |2/3 tu gidi han
Doose khong dién hinh | truéc khoi phat | cham dién thé cao 2— | 1/3 kéo dai (khoi
Giat co Cham phat | 5zHz phat
Miét truong lyc trién sOm va co con co
GTCS nhén thirc cing
Con co cung
Hoi chung GTCS Cham phat | DND: gai song toan | Khong tu gidi
Lennox-Gastaut | Con ving y thirc trién trudc va | thé han
Miét truong luc sau khoi phat | CHT binh thuong Khang thudc
Trang thai dong | Con vang y thic | Giam  nhan | Phong dién toan thé, | TUy theo ESES
kinh dién hoc | Con co giat cuc bo | thire trong giai | gai s6ng/DND gidc
lac ngu (ESES) doan c6 ESES | ngu
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Hoi chirng Kiéu con Phat trién Can lam sang Dién bién
Hoi ching Con thyc vat Con | Binh thuong DND: Song cham, | Ty thoai lui sau
Panayiotopoulos | cuc bd gai song vung cham, | 1- 2 nim
thai duong, dinh
bong kinh Con co giat cuc bg | bién hinh: | DPND: Gai song trung | Tu gidi han sau 1
Rolandic lac ngu binh tam thai duong -2 nam
GTCS thuong
Lac budn nga | Khong  dién
hoic sip thic hinh
bong kinh con | Con cuoi Binh thuong | DND: c¢6 thé c¢6 | Khang thudc
cuoi Con khoc trudc khoi phat | phong dién tir thai [Pap ung phau
Thay d6i hanh | duong, toan thé hoa | thuat
vi nhan thirc

*Nguon: Theo Fine A. va cs (2020) [67]
1.2.3. Tré vi thanh nién

Bang 1.4. Phan loai hoi chirng dong kinh theo tudi khoi phét: tré vi thanh nién

Hoi chitng Kiéu con Phat trién | Cén lam sang Dién bién
Dong kinh Con vang y thirc dién | Binh thuong | DND: Gai séng | Pap tung thudc
vang y hinh (+) ADHD 3Hz Ti 1é khang
thirc thudc thap
bong kinh toan | Chi c6 con GTCS Binh thuong | DND: Gai song | Dép tmg thudc
thé (GTCS) toan thé Ti 1¢ khang
thudc thap
Dong kinh giat | Gidt co sang som, lién | Nhan thirc PNP gai song | Dap ung thude
co thiéu nién | quan mét ngi, GTCS binh khong dién hinh | Co ti 1¢ thap tu
40% c6 con vang thuong toan thé, nhay thoai lui
(+) ADHD cam véi kich
thich anh sang
bong kinh tang | Con tdng van dong | Phat trién binh DND: sdng Phu thudc can
van dong lién | thuong kém am thanh thuong cham nguyén
quan giic nga Con ngén trong lac | Khiém khuyét | ving tran ngoai
ngu tri tué con
Dong kinh Tién tridu Binh thuong DND: ngoai Khang thudc
thuy thai Ao giac Vén dé tri nhé | con: song cham
duong trong thai duong

*Nguon: Theo Fine A. va cs (2020) [67]
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1.3. Téng quan vé ddng kinh khang thuéc
1.3.1. Pinh nghia va tiéu chuan chan doan ddng kinh khang thuac

Nhu da d& cap ¢ phan trén, khoang 30% truong hop dong kinh diéu tri
bang thudc chdng dong kinh van khoéng kiém soat dugc con va co chan doan
dong kinh khang thuc. Nham cai thién chéat luong diéu tri va thuan tién cho
nghién ciru 1am sang, tiéu chuan nay dugc ILAE nim 2010 dwa ra dong thuan
trong viéc chan doan dong kinh khang thudc. Bé xuat chan doan dong kinh
khang thudc bang luu d6 chan doan gom 2 budc, trong d6 budc 1 1a cung cap
mot ké hoach dé danh gia dap ung véi diéu tri (bang thuc hoic khong bang
thudc), budc 2 dua ra chan doan dong kinh khang thudc dira vao phan loai dap
ing ¢ budc 1. Trong budce 1, dap tng véi diéu tri duoc phan chia thanh cac loai
sau: hét con co giat, that bai diéu tri va khong xac dinh. Khai niém hét con co
giat (dap ung) dé chi tat ca céc kiéu con dong kinh, bao gdm dau hiéu tién triéu
giam vai thoi gian it nhat gap ba lan khoang thoi gian giira hai con trugc khi
bat dau diéu tri, hodc it nhat 12 thang, tiy thudc tiéu chuan nao 16n hon. Khai
niém that bai diéu trj 1a khi van con xuat hién con co giat véi diéu tri hién tai.
Dua trén danh gia & budc 1, & bude 2, dong kinh khang thudc duoc xac dinh
khi that bai véi diéu tri hai thudc chéng dong kinh phu hop va khéng co tac
dung phu (bat ké 1a don tri liéu hay da tri liéu) [68]. Theo khai niém nay, dong
kinh khang thudc duoc xem nhu mét hién tuong dong, déng thai co thé lui bénh
theo thot gian [69].
1.3.2. Co ché cia dong kinh khang thuac

Khéng thudc trong dong kinh duoc coi 1a mot van dé phic tap va da yéu tb.
Hién nay, co ché giy ra dong kinh khang thudc van chua dong thuan. Céc gia
thuyét vé co ché nay duoc phan loai vao 3 nhém yéu t chinh: yéu t6 lién quan
dén dong kinh, yéu t4 lién quan dén thudc va yéu té di truyén, céc yéu té nay co
thé c6 mdi twong tac qua lai voi nhau. Tang va cs naim 2017 da duara 6 gia thuyét

vé co ché khang thudc va céc gia thuyét nay cé thé cling ton tai bao gom:
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Thi nhét 12 “Gia thuyét vé co ché dot bién gen”, gia thuyét nay lién quan
dén can nguyén noi sinh. CAc bién thé thuoc cac gen ma hda cho cac enzyme
tham gia chuyén héa thuéc chdng dong kinh, céc kénh ion hoic cac thu thé dan
truyén than kinh 1a dich tac dung cua thuéc chdng dong kinh déu cé kha ning
dan toi thay d6i trong dap tng véi cac thude diéu tri. Ngoai ra, xac dinh dot
bién gen I can thiét trong tim nguyén nhan dong kinh ciing nhu chan doan
dong kinh khang thudc.

Thir hai 14 “Gia thuyét mang ludi than kinh”, gia thuyét lan dau tién duoc
dé xuat boi Fang va cs, goi y rang nhiing thay doi cau trac c6 lién quan dén
dong kinh bao gdm thodi hoa than kinh, moc soi truc than kinh, tai cau céac
synap than kinh, hinh thanh mé than kinh va cac té bao than kinh dém gop phan
hinh thanh mot mang ludi than kinh bat thuong, do d6 1am giam hiéu qua cua
thudc chng dong kinh [70].

Thi ba 13 “Gia thuyét vé mtrc do nghiém trong noi tai” cho rang cac yéu to
sinh hoc than kinh 13 nguyén nhan gay nén ca tinh trang nang va tinh khang thudc
cua dong kinh. Theo gia thuyét nay, véi tan suat cac con co giat Xuat hién trudc
khi diéu tri cang cao 12 mot yéu té du doan cho tinh trang khang thude vé sau.

Thu tu 14 “Gia thuyét vé dich tac dung cua thude”. Cac nha khoa hoc cho
rang nhiing thay d6i vé kha ning dung nap véi thuéc chong dong kinh 1a do
bién doi vé mat cau tric va/hoic chire ning cua dich tac dung thudc trong néo,
dan dén giam do nhay voi thudc trong diéu tri. Nhimg dich nay bao gom cac
kénh ion cong dién thé, cac thu thé dan truyén than kinh, ngoai ra phai ké dén
cac kénh van chuyén hoic cac enzyme chuyén hoa tham gia vao qua trinh giai
phong/hap thu va chuyén hda cac chat dan truyén than kinh.

Thr nam 1a “Gia thuyét vé protein van chuyén thudc”. Gia thuyét nay
chi ra nguyén nhan gay nén tinh khang thudc trong diéu tri dong kinh 1a do su
tang biéu hién hoac chitic ning ciia protein van chuyén da thudc 1am giam tinh

tham cua cac thudc chdng dong kinh qua hang rao méau néo.
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Cudi cung 1a “Gia thuyét dugc dong hoc” da duoc nghién cau bai sy
biéu hién qua muic cua cac chat van chuyén thude trong céc co quan ngoai Vi
nhu rudt non, gan hozc than 1am giam ndng do thudc khang dong kinh trong
huyét tuong, do d6 thiéu hut liéu lwong thude can thiét di vao té bao nio dé tiép
can duoc véi dich tac dung cua thude [71].

puec 49ng hoe
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Hinh 1.2. Cac gia thuyét vé nguyén nhan gy dong kinh khang thubc
*Nguon: Theo Tang F., Hartz A.M. va Bauer B. va cs (2017) [71]

Mic du cac gia thuyét co ché va yéu tdé nguy co tiém an doi véi dong
kinh khang thudc da duoc biét dén, nhung van chua giai thich duoc tai sao &
cuing mot phan loai dong kinh nhung hiéu qua diéu tri thudc chdng dong kinh
c6 thé rat khac nhau. Nhiéu béo cdo nghién cttu chap nhan rang co ché cuaa hién
tuong nay la cac yéu té di truyén chiu trach nhiém thay doi tinh chat duoc luc
hoc va dugc dong hoc cua cac loai thube dugc st dung. Nhom céc yéu té nay
bao gém: tinh da hinh gen ctia mot s6 enzyme microsome (cytochrome P450),
glycoprotein P (protein lién quan dén khang da thudc) va réi loan chiic ning
dugc luc hoc cua thy thé axit gamma-aminobutyric dan truyén than kinh
(GABA) va cac kénh ion. Mot nghién ciu tong quan hé thong vé co ché duoc
dong hoc cua dong kinh khang thubc bai Smolarz B. va cs nam 2021 ang ho
cho co ché nay bang dua ra cac yéu to anh huong dén dong kinh khang thudc
gom: protein van chuyén thubc, enzyme chuyén hda thude, thay doi cau trdc
cua cac receptor va cac kénh ion [72]
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Dong kinh khang thubc

Protein van Nouvén nha 3
€in var — guyén nhan S Enzym chuyén
chuyen thuoc y 4

hoa thubc
l' Ho CYP-2
P-glycoprotein
o CYP2C9,
C CYP2C19,
Thay ddi cAu triic cua céc receptorva | C " 200
MDR-1 cac kénh ion

GABAA  SCNI1A KCNQ1 CHRNA4
KCNG2 CHRNB2

KCNQO3
Hinh 1.3. Gia thuyét vé co ché duoc dong hoc gay dong kinh khang thudc
*Nguon: Theo Smolarz B., Makowska M. va Romanowicz H. (2021) [72]

1.3.2.1. Protein van chuyén thudc

Protetin van chuyén thudc thudc siéu ho protein ABC dwoc ma hoa boi
gen da khang thudc (MDR1) va lan dau tién phat hién vao nam 1976 bai Juliano
R.L.vaLing V. [73]. Su hién dién cua protein nay da dugc phat hién trong gan
(biéu md cua 6ng té bao gan va bé mat dinh caa 6ng mat), té bao rudt, vo than,
hé than kinh trung wong (hang rao mau-nio), ciing nhu hang rao mau-tinh hoan
va nhau thai (hang rao me-thai nhi). Cac protein nay hoat dong phu thuéc vao
nang luong ATP, anh hudng déng ké dén tinh chat duoc ly cua nhiéu loai thudc
va cac chat chuyén hoa caa chung, 1am thay d6i kha dung sinh hoc cua thudc
sau khi hap thu vao cdc mo va dao thai khoi co thé. Mot s6 luong 16n cac gen
nguoi thudc siéu ho nay da dugc xac dinh va phén loai thanh bay phéan ho
ABCA, ABCB, ABCC, ABCD, ABCE, ABCF va ABCG [74]. Gen MDR1, con
duoc goi 12 gen ABCB1, ma héa P-gp nam trén nhiém sac thé 7 (7g21.1) va
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chtra 28 exon 1a chat van chuyén thudc duoc nghién ctu nhiéu nhat. Da hinh
gen ABCB1 dic trung boi su gia tang luong protein van chuyén céc té bao noi
mo cua hang rao mau nio va trong té bao hinh sao. Két qua cua qua trinh nay
lam giam ndng do cua thube trong nhu md mic du dat duoc ndng d6 thude diéu
tri trong mau. Do d6, nhiéu s nghién ctiru da thir nghiém mai lién hé giira cac
da hinh trong gen khang da thuéc ABCB1 va kha niang khang thudc chdng dong
kinh. Téac gia Tishler D.M. (1995) bao c4o ABCB1 biéu hién manh trong mé
n&o cua cac bénh nhan dong kinh khang thuéc. Mot nghién ciu ching toc nguoi
chau A cho thay rang dang da hinh ABCB1 G2677T/A pho bién co lién quan
dén nguy co khang thude dong kinh [75]. Trong nghién ctu cia Zhao T. va cs
(2020) danh gia vé anh hudng ciia da hinh trong gen ma héa P-glycoprotein va
nong do thudc Levetiracetam & tré em Trung Qubc mac dong kinh cho thay
nong do Levetiracetam va ndng do/liéu trong luong co thé cao hon dang ké da
duoc quan st thay & cac kiéu gen ABCB1 2677-GT, TT, GA va AT va 3435-
TT so vé6i chat mang GG va CC [76]. Bén canh d6, Tamimi D.E. va cs (2021)
d3 bao cao vé méi lien hé chat ché gitta da hinh gen ABCB1 rs2235048,
rs1045642, rs2032582 va rs1128503 va khang thuéc chéng dong kinh & nit gidi
[77]. Tuy nhién, protein lién quan dén khang da thuéc (MDR1) khong phai la
chat van chuyén duy nhat lién quan dén tinh khang thudc. Két qua nghién ctu
cuia Awasthi S. va cs (2005) cho thay glycoprotein RLIP76/RALBPI1 ciing dong
mot vai trd quan trong trong viéc van chuyén thudc chong dong kinh va tham
gia vao qua trinh han ché dong thudc nay vao md than kinh va dan dén khang
thudc [78].
1.3.2.2. Thay d6i cau tric ciia Cac receptor va ion

Pé thyc hién muc dich chéng dong kinh trong diéu tri, mot loai thube
phai tac dong 1én mot hodc nhiéu phén tir dich trong ndo. Nhitng muc tiéu nay
bao gom céc kénh ion, thy thé dan truyén than kinh va chat van chuyén lién

quan dén viéc giai phong, hap thu va chuyén hoa cac chat dan truyén than kinh.
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Duy tri su cAn bang giita trc ché va kich thich synap 13 diéu can thiét dé duy tri
hoat dong té bao than kinh binh thuong. Sy can bang nay duogc thiét 1ap boi to
chtrc ciia mang ludi than kinh bao gdm yéu t6 kich thich 1a cac té bao than kinh
Glutamatergic va yéu td trc ché 13 cac té bao than kinh GABAergic. Trong hé
théng than kinh trung wong, GABA 13 chat dan truyén than kinh e ché chinh
gitip kiém soat su kich thich cta té bao than kinh va cac twong tac mang ludi
trong vo ndo cta ndo. N6 hoat dong thong qua ba loai thu thé: thu thé GABAA
ionotropic, GABAC va thu thé GABAB metabotropic. Trong d6, GABAA
dugc hién dién rong rdi trong hé théng than kinh trung wong va kich hoat
GABAA gay ra sy siéu phan cuc té bao than kinh, ngan chan su hinh thanh va
lay lan hoat dong co giat [42]. Cac thudc chong dong kinh nhu benzodiazepin,
phenobarbital, gabapentin va topiramate 1 cac muc tiéu quan trong cua thu thé
GABAA. Ngoai ra, Vigabatrin (gamma-vinyl GABA) 1a mot chit twong tu
GABA tic ché mot trong nhiing enzyme chinh kiém soat nong d6 GABA trong
ndo - GABA transaminase lam gia ting ndng 46 GABA n#o. Nhiing phét hién
gan day néu bat tim quan trong cta tinh khong dong nhét cua thu thé GABAA
d6i voi khai niém can bang E/I (kich thich/tc ché) va sy lién quan cia né doi
v6oi dong kinh [79]. Nghién ctru cua hiép hoi dugc dong hoc vé vai trd cla
chuyén hoa thude, van chuyén thudc va da hinh gen trong dong kinh khang thudc
& An Do cho thiy su khac biét dang ké vé kiéu gen cling nhu tan sb allele cta
GABRALc. IVS11 + 15 A > G ¢ trudong hop khang thude d6i véi kiéu gen GG
dong hop tir (p = 0,03, OR = 1,84) va allele G (p = 0,02, OR = 1,43) [80].
Cac bién thé lién quan dén gen ma hda céc tiéu don vi ctia kénh dién thé
cling 1a mét trong cac yéu té khang thudc caa dong kinh. Mot sé gen vé céc
kénh ion lién quan dén khang thuéc d3 duoc bao cao nhu: Kénh ion Kali
(KCNQ2, KCNQ3), kénh ion Natri (SCN2A, SCN1B, SCN1A, SCN2A), kénh
ion Clorua (CLNC2) va kénh ion Canxi (EFHC1, CACNA1H, CACNB4) [72].
Cac kénh cong dién thé Natri duoc biéu hién pho bién trong céac té bao ndo 1
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muc tiéu quan trong cho nhiéu AED bao gém carbamazepine, phenytoin,
lamotrigine va valproate. Gen SCN1A ma hda tiéu don vi a cua kénh Natri va la
mot trong hai gen cht chét ma hoa kénh Natri dong thoi ¢6 lién quan dén hiéu
qua hoat dong, liéu lugng ciing nhu doc tinh cua cac AED [81]. Cac dot bién gen
SCN1A 1a dot bién thuong gap nhit & hoi chitng bénh ndo dong kinh tré so sinh
va nhil nhi va cac dang dong kinh tré em khac nhau. Ti 1¢ dot bién cao & gen
SCN1A 1a cac da hinh dugc tim thay trong cac viing ma hoa. Trong do6, phan
tich da hinh rs2298771(c.3184A > G/p.Thr1067Ala) va rs3812718(1VS5N +5G
> A) |4 hai trong s6 cac da hinh pho bién, cd lién quan chat ché dén kha niang
khang thudc. Thuc té khao sat tim nghién ciru du didu kién dé phan tich tong
hop, trong d6 tam nghién ciru bao gom da hinh SCN1A rs3812718 va bon nghién
ctu bao gom da hinh SCN1A rs2298771. Két qua cho thay tinh da hinh cua
SCN1A 152298771 c6 lién quan dang ké dén kha niang khang thuéc chdng dong
kinh (A so véi G: OR = 0,76, p=0,02; AA so voi AG + GG: OR =0,71,
p =0,022) [72].
1.3.2.3. Enzym chuyén héa thubc

Hau hét cac loai thubc dugc chuyén hoda boi ho enzyme cytochrome
P450. Trong sé 18 ho cytochrom P450 (CYP) dugc xac dinh, da dang nhat 1a
ho cytochrom P450 2 (CYP2), chiu trach nhiém cho giai doan dau tién caa qua
trinh chuyén hoa céc phan tir thubc ngoai sinh. Bién doi sinh hoc va dao thai
thudc, bao gém ca thudc chong dong kinh, dién ra bang cac phan tng oxy hoa
duoc xUc tac bai cac enzyme cytochrome P450 va glucuronid hdéa khac nhau,
trong qua trinh nay c6 hai yéu té quan trong la CYP2C9 va CYP2C19. Sy da
hinh di truyén caa ching anh huéng dén toc do chuyén hoa thudce, dan dén do
nhay cam khac nhau véi liéu cua ching. Phenytoin dwoc chuyén héa bai
enzyme CYP2C9 (chiém 90%) va CYP2C19 tai gan va mdi lién quan giira cac
allele ma hoa cho enzyme giam hoat tinh caia CYP2C9 (CYP2C9*2 va
CYP2C9*3) véi hién twong giam liéu str dung cua phenytoin [82]. Tac dung
cua tinh da hinh CYP2C9 va CYP2C19 ddi véi chuyén hoa phenytoin gay ra
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cac phan ung nghiém trong va tinh khang thudc da dugc ghi nhan. Cho dén nay,
13 alen cua gen CYP2C9 da duogc xac dinh, trong d6 CYP2C9*2 va CYP2C9*3
la két qua cua cac dot bién trong trinh tu ma héa CYP29C*1 dan dén viéc thay
thé mot axit amin R144C va I359L twong (mg. Makowska va cs (2020) di danh
gia mdi quan hé giita cac da hinh rs1799853 (430C>T) va rs1057910
(1075A>C) cua gen CYP2C9 va da hinh rs4244285 (c.681G>A) cua gen
CYP2C19 vai ti 16 dong kinh khang thudc ¢ tré em. Kiéu gen CT cua da hinh
CYP2C9 rs1799853 va kiéu gen GA cua da hinh CYP2C19 rs4244285 da duogc
chung minh 1a dan dén ting nguy co dong kinh va cac da hinh CYP2C9
rs1799853, rs1057910 va CYP2C19 rs4244285 c6 thé lién quan dén su xuat
hién caa dong kinh khéang thuéc & tré em [72].
1.4. K§ thuit chan doan di truyén trong dong kinh

Véi nhitng bang ching tich Iy tir nhiéu nghién ciu vé méi lién quan
gitra yéu to di truyén véi dac diém khang thudc chong dong kinh, ngay cang
nhiéu cac cong nghé phan tich di tuyén hd trg hiéu qua chan doan ting tir 10%
1én dén 30-40%. Cac phuong thuc chan doan di truyén cd thé ké dén bao gom
giai trinh tu exome (WES), giai trinh ty genome (WGS), Gene Panel,
Chromosomal microarray (CMA), giai trinh ty Sanger va phan tich nhiém sac
thé (NST). Trong d6, st dung WGS cho ti 1é chan doan cao nhat (48%), tiép
theo la WES (24-45%), Gene Panel (19-25%), CMA la 5-18%, giai trinh tu
Sanger va phan tich NST thuong cho ti 1 chan doan thap [7], [83].

Chén doan dua trén WGS va WES duogc khuyén nghi 13 hai phuong thic
hang dau d6i voi tat ca cac truong hop méc dong kinh duoc cho 1a ¢ co s di
truyén. Giai trinh tu toan bo hé gen dugc xem 1a phuong phap toan dién nhit,
gilp khao sat toan bo hé gen nham ting kha ning phat hién cac bién thé 1a
nguy@n nhan gay bénh, bao gom ca cé4c bién thé trén ving intron, cac doan Iap,
cac bién thé cau tric va ca cac bién thé mtDNA. Tuy nhién, viéc giai ma két

qua WGS la mot thach thie rat Ion do khéi luong dix liéu can phan tich cuc ky
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dd s, doi hoi hé thong may dit liéu 16n cling nhu kinh nghiém cta cac ca nhan/
chuyén gia phan tich két qua [83], [84]. Phuong thirc chan doan dwa trén WES
cho phép phét hién céc bién thé don nucleotide nam trong viing ma hoa, cac
viing intron 1an can viing ma hoa va céc bién thé lién quan dén s6 luong ban
sao (CNV) ¢ cap do da exon va toan bd hé gen; tuy nhién, cac bién thé CNV
don exon va cac mat/lip doan l6n thuong sé bi bo s6t va khdng phat hién duoc
bang WES [85], [84]. Cho t4i nay, WES la phuong an tiép can toan dién nhat
vé6i lwong dir lidu va thong tin thu duoc 12 rat 16n va tiét kiém chi phi hon so
véi WGS. Pay ciing 1a co so dé tiép tuc phét trién cac cong cu chan doan va
liéu phap diéu tri huéng dich, nhu liéu phap gen hay liéu phap té bao. Ngoai ra,
xét nghiém di truyén dya trén phan tich WGS/WES nén duoc khuyén nghi ¢
cac gia dinh c6 nguy co nham cung cap thém cac thdng tin di truyén hitu ich
mét cach nhanh chéng va toan dién, hd tro viéc giai thich cac bién thé nguyén
nhan/nguy co cling nhu cac bién thé de novo théng qua su phén ly allele duoc
quan sat & ca bd va me [85].

Xét nghiém di truyén sir dung Gene Panel thuong dugc khuyén nghi khi
WGS/WES khéng kha thi chi yéu do lién quan dén pham vi (kha ning) chi tra.
S6 lugng gen trong mot bang gen thuong dao dong tir 25 dén > 500 gen tly
thugc vao chi dinh cia bac si dya trén tham kham 1am sang. Ngoai ra, phuong
thire nay thuong duoc khuyén nghi nén di kém thém xét nghiém nhiam xac dinh
cac CNV lién quan [83]. Do chi tap trung vao mét tap hop gen nén do bao phu
(d0 doc sau) cua dit liéu sir dung Gene Panel s€ cao hon so voi WGS va WES,
loi thé hon trong viéc xac dinh cac bién thé thé kham, cac CNV va thai gian tra
két qua ciing nhanh hon do lwong dir liéu can phan tich it hon [85], [84], [86].
Tuy vay, han ché cia phuong thic nay 1a chi khao sat dugc trén nhom gen da
biét nén co thé bo sot cac truong hop lién quan dén dot bién ¢ cac gen/ving

churc nang mai, khong dugc bao ham trong bang gen.
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Phuong thirc xét nghiém tiép theo duoc nhic dén 1a CMA, c6 kha ning
xéac dinh cac mat doan/ lap doan lén (>100-300 kb) va cac mat doan/lip doan
nho véi kich thude tir 5-10 kb théng qua st dung cac dau do acid nucleic dic
hiéu [87]. Trong ddng Kinh, ti 1¢ gay bénh boi cac bién thé nay chiém khoang
5-16%, dic biét & nhitng truong hop c6 lién quan dén cac rdi loan phat trién
than kinh/ thoai hoa nio tién trién (neurodevelopmental disorders). Do d6, ddy
la mot xét nghiém hitu ich va quan trong trong sang loc, chan doan di truyén
cua dong kinh va dong kinh khang tri vai gid thanh phu hop. Tuy nhién, CMA
khong cd kha nang xac dinh cac bién thé SNP giéng nhu WES hay giai trinh tu
truc tiép bang phwong phap Sanger.

Phuong thirc xét nghiém dya trén phan tich NST van 1a mat xét nghiem
c6 gia tri va quan trong trong chan doan di truyén cua bénh dong kinh, dic biét
khi nghi ngd cac réi loan NST c6 thé nhan biét duoc trén 14m sang nhu nhiém
sac thé dang vong ¢ NST sb 20 va 14 hay thé don boi NST 15 trong hoi chung
Angelman [85], [88]. Piéu can luu ¥ khi sir dung cong nghé nay Ia phai thyc hién
phan tich sb luong té bao tang 1én & ky giita (metaphase) dé tranh bo sot hién tuong
thé kham, dac biét ddi véi cac truong hop NST dang vong sb 20 [84].

Déi véi giai trinh tu Sanger, ddy 13 phuong phap giai trinh ty truc tiép
nham xac dinh chinh x&c nucleotide tai vi tri muc tiéu. Phuong phap nay thuong
duogc chi dinh trong cac truong hop di xac dinh duoc nguyén nhan di truyén
hoac dugc str dung dé kiém tra, phan tich sy phan ly caa bién thé trong gia dinh
[84], [87].

Nhin chung, khuyén nghi lién quan dén xét nghiém di truyén trong bénh
dong kinh c6 thé khac nhau tiy theo cac van ban hudng dan khac nhau. Theo
Hiép hoi ¢6 van di truyén Quéc gia va Hiép hoi dong kinh Hoa Ky (2023), xét
nghiém di truyén duoc khuyén nghi manh mé di véi bat ky bénh dong kinh

khong rd nguyén nhan ¢ moi nhom tuoi [85]. Uy ban di truyén hoc cua ILAE
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2022 ciing nhin manh vai trd cua cac xét nghiém di truyén trong thuc hanh 1am
sang, dac biét ¢ nhirng tré dong kinh khai phat som va bénh nao dong kinh [84].
1.5. Tinh hinh nghién céu déng kinh khang thudc trén thé gi¢i va Viét Nam
1.5.1. Trén thé gioi

Hién nay da c6 nhiéu nghién ciru trén thé giéi thuc hién danh gia nhiing
yéu t6 nguy co khang thudc trén 1am sang trong diéu tri dong kinh & tré em nhu:

- Patil M.G. vacs vao nam 2009 da thuc hién mét nghién ctru bénh chirng
dé tim méi quan hé gitra mot sé dac diém 1am sang va tinh trang khang thudc
cua tré mac dong kinh. Két qua nghién ciu nay cho thay tudi khoi phét co giat
s6m, con co thit nhil nhi, nhidu Kiéu con co giat, tn suat con trudce diéu tri cao
Va C4C yéu td ton thuong ndo tir thoi so sinh 13 nguy co dan dén dong kinh
khang thuéc [89].

- Nghién ctru ndm 2013 cua Yilmaz B.S. va cs thuc hién & Tho Nhi Ky
ghi nhan cac yéu to tién lugng nay bao gom: tudi khoi phat con, tan suat con
trude diéu tri cao, dong kinh triéu ching, nhiéu kiéu con co giat, tién can trang
thai dong kinh, co giat so sinh, cham phét trién tam than van dong, bat thuong
trén DND va CHT so ndo va mot s6 hoi chimg dong kinh dic biét [90].

- M6t nghién ctru tuong tu cua Sporis D. va cs thuc hién nam 2013 tai
Croatia cling dua ra mot s6 yéu té tién lwong sém cho tinh trang khang thudc
tuong tu nhu tudi khoi phét co giat sém, co giat cuc bo toan thé hda va bat
thuong khu tra trén BDND [91].

Tiurnam 1995 dén nay, nghién ctu linh vuc di truyén ngay cang phat trién
va phéat hién duoc nhiéu gen lién quan dong kinh khang thudc ciing nhu gen
gay bénh. Trong d6 chung t6i quan tim nhiéu dén cac gen SCN1A, ABCBI,
GABRAL [92].

- Cac nhom tac gia Feng W. va cs (2018), Wang Z.J. va cs, Margari L.
va cs (2018) cong bd nghién ctru cac bién thé lién quan dén tinh khang thube ¢

tré em va nguoi bénh dong kinh trudng thanh khi sir dung don trj liéu bang acid
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valproic. Da dang di truyén ciia SCN1A c6 méi lién hé véi tinh trang khang
thudc & nhom tré dong kinh nguoi Y [93], [94], [95].

- Ajmi M. va cs (2018) Cong bd nghién ctru cac bién thé di truyén thudc gen
ABCB1 lam tang nguy co khang thudc & cac bénh nhan nguoi Tunisia [96].

- Nghién ctru cta hiép hdi dugc dong hoc vé vai tro clia chuyén héa thudc,
van chuyén thudc va da hinh gen trong dong kinh khang thudc & An Do cho thiy
su khac biét dang ké vé kiéu gen ciing nhu tan s6 allele cia GABRALc. IVS11
+15 A > G ¢ dong kinh khang thudc [80].

- Bén canh d0, cac nghién ctru ¢ Trung Quéc dua ra mot danh sach cac
gen lién quan dén dong kinh khang thuéc gdom: CACNA1A, CDKL5, KCNQ2,
KCNT, KCNB1, SCN2A, SCN8A, SLC2A1, ABCC2, KCNJ10 [97], [98], [99],
[100]. Cac nghién ctru & Mexico xac dinh cac gen lién quan dén dong kinh
khang thudc gom CYP2D6, CYP2C9, CYP2C19 va CYP3A4 [101].Cac nghién
ctru & Y ciing chimg minh duge cac gen KCNA, KCNB, GABR, PNPO ¢ lién
quan dén dong kinh khang thude [102].

- Bién thé ctia gen SCN1A duoc chimg minh trong nhiéu nghién ctru ¢6 lién
quan dén tinh khang thudc chéng dong kinh ¢ tré em va ngudi 16n & nhiéu nude
nhu Uc, Ai Cap [93], [94], [103]. Cac bién thé ctia gen ABCB1 dugc phat hién &
ngudi bénh duoc chan doan dong kinh khang thude & Trung Qudc, va Tunisia
[104], [96], [99]. Dot bién gen GABRAldugc tim thiy trong cac nghién ctru vé
dong kinh khang thuéc & An Do va Trung Qudc [104], [80]. Ngoai ra, con co
nhiéu bién thé gen khac ciing dugc ching minh 13 ¢6 lién quan dén dong kinh
khang thudc trong nghién ciru ctia nhidu nudc trén thé gioi.

1.5.2. Tai Viét Nam

O Viét Nam, hién co tuong d6i it nghién ctru dich t& hoc vé dong kinh
trong cong dong. Piéu tra ciia nganh tAm than tir 1967 — 1978 cho théy ti 18
dong kinh ¢ Viét Nam tir 0,04 — 1,98% dan s6. Céc nghién ciru thuc hién tai

Ba Vi, m0t huyén nong thon dai dién & tinh Ha Tay, st dung phong thi
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nghiém dich t& hoc FilaBavi. Ti 1¢ mic dong kinh dugc diéu chinh theo do
tudi 1a 44,8/100.000 (95% CI: 30,6-59,0), cao hon ¢ nhitng nguoi dudi 16
tudi, trong s6 nhirng ngudi cé trinh do hoc van thip hon, va véi thu nhap
thap hon. Ti 1é diéu chinh theo tudi 1a 4,4/1.000 (95% CI: 3,8-5,0), cao hon
¢ nam so voi nit [3].

Nhu d3 dé cap ¢ phan trude, hién nay dong kinh khang thube 12 mot trong
nhiing kho khan 16n trong diéu trj dong kinh, dac biét 1a ¢ tré em. O Viét Nam
cling dd c6 mot s6 nha 1am sang quan tdm va danh gia nhimg yéu t6 nguy co
v6i tré dong kinh, dong kinh khang thudc. Nhitng nghién ctru vé dic diém 1am
sang, dién nao, hinh &nh CHT so ndo, tinh trang tuan thu diéu trj va chat luong
cudc sdng cua tré dong kinh da duoc tién hanh [9], [10]. Ngoai ra, ca Iam sang
biéu hién hoi chimg Stevens-Johnson do di tmg thubc chéng dong kinh & mot
bénh nhi 16 tudi phat hién duong tinh véi allele HLA-B*15:02 [105]. Bén canh
d6, str dung cong nghé WES va két hop voi MLPA, tir nim 2016 dén nay di c6
hai bao c4o vé bién thé di truyén déu lién quan dén hoi chimg Dravet & tré em
Vi¢t Nam. Céac nghién ctru nay ap dung giai trinh tuy Sanger, MLPA va WES.
Két qua da xac dinh dugc cac bién thé di truyén thudc gen SCN1A dang SNP
va mat doan ¢ trang thai de novo [11].

Viéc tim hiéu co ché ciia dong kinh va dong kinh khang thudc gilp cung
cap thong tin hitu ich cho cac bac si va nha nghién ctru vé cach tiép can va dicu
tri dong kinh khang thudc hiéu qua hon, qua d6 cai thién chat luong cudc song.
CAc nghién ctru vé dong kinh khang thudc, dic biét 1a co ché di truyén lién quan
dén dong kinh khang thudc & Viét Nam dang dan duoc quan tAm, tuy nhién so
nghién ciru van con kha it. Vi nhiing 1y do trén, ching toi tién hanh nghién ciru
nay nham muc dich dénh gia dac diém 1am sang, can 1am sang, bién thé mot sd

gene SCN1A, ABCB1, GABRAL ¢ tré em Viét Nam mac dong kinh khang thude.
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CHUONG 2
POI TUONG VA PHUONG PHAP NGHIEN CUU

2.1.D6i twgng, thoi gian va dia diém nghién ciru

Tat ca tré mac dong kinh dugc kham, chan doan, diéu tri, quan ly tai
Bénh vién Nhi Trung wong, Bénh vién San Nhi Nghé An. Thoi gian tir thang 1
nam 2021 dén thang 4 nam 2023.
2.2.Tiéu chuan lwa chon mau
2.2.1. Tiéu chuin nhoém nghién ciru

Tat ca tré mac dong kinh dudi 16 tudi co day du két qua dién ndo dd va

cong hudng tir so ndo cu thé:

- Tré méc dong kinh dugc chan doan theo tiéu chuan cua ILAE 2014

nhu sau [14] :

+ C6 it nhat hai con co giat khong c6 yéu té kich goi xay ra cach nhau
trén 24 gio.

+ Mot con dong kinh ty phat va kha nang tai phat con dong kinh ty phat

tiép theo it nhat 1a 60% trong 10 nam tai.

+ Chan doan hdi chirng dong kinh: 13 sy két hop 3 yéu td chinh gom
kiéu con, dién ndo d6 va hinh anh hoc

- Két qua dién ndo dd vi tinh thudng quy hodc video, k¥ thuat do dién
ndo str dung hé théng may dién nio k¥ thuat s6 Nihon Kohden (Nhat) véi it nhat
21 kénh ghi dién ndo, kem theo cac dién cuc phu tro va dién cuc trudc.

- Két qua chup cong huong tir 1.5 Tesla: K§ thuat chup CHT theo cac
chudi xung danh riéng cho danh gia ton thuong nio gay dong kinh (epilepsy
protocol) voi d6 phan giai cua 14t cat 1a nho hon hodc bang 2mm, khong c6
khoang tréng gifra cac lat cat. Quy trinh tao anh dugc thuc hién voi it nhat 3
chudi xung co ban 1a T1, T2 va FLAIR, trén it nhat 3 mat cat: nam ngang
(axial), dimg ngang (coronal) va diing doc (sagittal) va trong thoi gian 3 thang

ké tir khi 14y s liéu.
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2.2.2. Phan loai nhom nghién ciru
Phan nhom dap tng thude va khang thude theo tiéu chuan ILAE 2010 cu
thé [68]:

- Tiéu chuin nhom dong kinh dap tng: Khi khoang cach thoi gian tat
ca cac con dong kinh ké ca tridu chtng tién triéu giam it nhat gép ba lan thoi
gian gitta hai con trudc khi bat dau diéu tri hodc khong cé con it nhét 12 thang,
tuy truong hop nao dai hon.

- Tiéu chuan nhom dong kinh khang thubc: Tai phat dai dang cac con
d6ng kinh mic du da co it nhat 2 1an phai thay doi thudc khang dong kinh dugc
Iwa chon thich hop (don hoic da tri liéu) trong qua trinh diéu tri, mdi lan diéu
tri trong it nhét 3 thang.

2.3. Tiéu chuin loai trir

- Tré mac dong kinh do céc can nguyén mic phai di dugc xac dinh:

+ Pong kinh do ton thuong ndo giai doan chu sinh: bénh nio thiéu oxy,
Xuét huyét ndo, nhdi mau ndo, chan thuong san khoa, nhiém trung thoi ky bao
thai va chu sinh...

+ Pong kinh sau nhiém trang than kinh: viém nfo, viém mang nio,

apxe nao...

+ Pong kinh do tén thuong ndo sau chan thuong so ndo hodc dot quy:

nhdi méau ndo, xuat huyét nio. ..

- Pong kinh sau viém ndo tu mién hodc da xac dinh cin nguyén tu mién

- Pong kinh do cac bénh 1y rdi loan chuyén hoa di xac dinh.

- Nguoi nha tré mac dong kinh khong déng y tham gia nghién ctu.

2.4. Phuwong phap nghién ciru:
2.4.1. Thiét ké nghién ciru: phuong phap mé ta cat ngang c6 ddi ching
2.4.2. C& mau va phuong phap chon miu

Do dong kinh thudc chuyén khoa siu vé than kinh tré em, viéc theo ddi

cling nhu can thi¢p diéu tri mang tinh dai han tai bénh vién, nén ching t61 chon

mau thuén tién 13 tit ca tré méc dong kinh diéu trj ndi tra, ngoai tra tai Trung
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tdm Than kinh Bénh vién Nhi Trung wong va Khoa Than kinh Bénh vién San
Nhi Nghé An trong thoi gian nghién ctru ké trén, phu hop véi cac tiéu chuan
chon vao va loai trir 461 v6i nhom bénh.

C& méu nghién ctru duoc 1y theo phuong phéap thuan tién, gdm 213 tré
dong kinh duoc chia thanh hai nhom: 112 tré mic dong kinh khang thube va
101 méc tré dong kinh dap ung thudc theo tiéu chuin chan doan va phén loai
cua ILAE 2010.

2.5. Thiét bi, hda chat ding trong nghién ciu:

a. Pién nio do:

+ Pién ndo d6 vi tinh thuong quy: duoc lam tai Phong dién nao vi tinh,
Bénh vién Nhi Trung wong va Phong dién nao vi tinh Bénh vién San Nhi Ngh¢é
An. Hé théng may dién ndo k¥ thuat s Nihon Kohden (Nhat) véi it nhat 21 kénh
ghi dién ndo, kem theo cac dién cuc phu tro va dién cuc trudc tim.

+ Két qua dién ndo dugc doc boi bac si chuyén khoa va gan cing voi ban
ghi dién ndo do, wu tién két qua ban ghi dién ndo trudc khi bat dau diéu trj hoic
1a ban ghi gn nhat so véi thoi diém lay s lidu.

+Pién ndo dd video: duge 1am tai Pon vi giam sat di¢n nao video thude
Trung tdm Than kinh, Bénh vién Nhi Trung wong, thoi gian ghi it nhat 120 phuat
cho mdi ban ghi, sau d6 dir liéu duoc luu vao 6 cling va dia CD. Hé thong may
dién nao k¥ thuat s6 Nihon Kohden (Nhat) vor it nhét 21 kénh ghi dién ndo,
keém theo céac di¢n cuc phu trg va dién cyc trude tim véi hé théng quay camera
6 luu trir dit lidu cong suat 16m. Thuc té, dién ndo dd video khong duoc lam trén
tat ca tré em nhom nghién ctru do co sé vat chat kham chita bénh & cac dia
phuong chua déng bo, cling nhu diéu kién, hoan canh bénh nhan. Chinh vi vay
trong nhdm nghién ctru, ching toi thu thap két qua DND video véi tinh chat

tham khao va ciing cd két qua DND vi tinh thuong quy.
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b. Cong hwéng tir:
cac chudi xung danh riéng cho danh gia ton thuong ndo gy dong kinh (epilepsy
protocol). Nghia 1a quy trinh tao anh duogc thuc hién véi it nhat 3 chudi xung
co ban 1a T1, T2 va FLAIR, trén it nhit 3 mit cit: ndm ngang (axial), dung
ngang (coronal) va ding doc (sagittal). Hinh chup cdng hudng tr dugc in ra
phim cing dong thdi duoc ghi ra 1 dia CD (phan mém eFilm Lite) dé thuan
tién cho viéc tra ctru.

+ Két qua cong huong tir duge két luan boi bac si chuyén khoa cing voi
film cong hudng tir dang c6, két qua va thoi gian chup khong qua 3 thang ké tir
khi 14y s6 liéu nghién ctu.

c. Héa chat, may moc va thiét bi phuc vu cho nghién ciru nay thudc
Vién nghién ciru hé gen, Vién Han 1am Khoa hoc va Cong nghé Viét Nam:

+ Hoa chat:

Céc hoa chit sir dung chinh trong nghién ctru bao gom: kit tach chiét DNA tong
s6 Exgene™ Blood SV miniKit (GeneAll-Han Qudc); kit xac dinh néng do
DNA/thu vién DNA Qubit dsDNA HS Assay Kit (Life Technologies-My); hoa
chat cho PCR DreamTagq Green PCR Master Mix (2X) (ThermoFisher
Scientific, M¥) va kit giai trinh tu truc tiép BigDye® Terminator v3.1 Cycle
Sequencing Kit (Applied Biosystems, M¥).

+ Thiét bi:

Céc thiét bi sir dung chinh bao gdm: may giai trinh ty gen ABI 3500 Genetic
Analyzer (Thermo Fisher Scientific, My), can ky thuat (Ohaus, My), ti mat co
ngin dong (Electrolux, Thuy Dién), may ly tim (Eppendorf, Piic) va may ly
tam lanh da nang (5810R-Dtic); may PCR Mastercycler pro S (Puc); may dién
di (Bio-Rad); may soi gel va chup anh tu dong DigiDoc-It® Imaging System
cua Ultra-violet production (MJy); mdy cd quay chan khong-SpeedVac
(Eppendorf, Birc), may do quang phd (UV-Vis BioSpectrometer Basic, Puc);
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may do huynh quang Qubit 2.0 Fluorometer (Thermo Fisher Scientific, My)...
+ Cac dung cu thi nghiém dugc st dung bao gémz
Ong chtra mau EDTA-K2 (Viét Nam), micropipette don kénh va da kénh
(Eppendorf, Buc), stepper pipette (Eppendorf, Ptic), combitips dung cho stepper
piptte (Eppendorf, Pirc), 5ng eppendorf dung mau thé tich 1,5 ml (Corning, M¥),
6ng ly tam falcon thé tich 15 ml-50 ml (Biologix, M¥), dng PCR 0,2 ml (QSP),;
dia chay PCR 96 giéng (Biologix-M¥), dia tinh sach san pham PCR 96 giéng
(Merck-Milipore, MY).
2.6. Noi dung, cac bién nghién ciru va phwong phap danh gia
2.6.1. Muc tiéu 1: Mo ta dac diém 1am sang, mot s bién doi trén dién ndo do va
cong hudng tir so ndo 6 tré em mic dong kinh khang thude
Céc thong tin/tiéu chi cu thé trong miu bénh an nghién ctu (Phu luc 1,
trang 1) bao gom cac dic diém 1am sang, can 1am sang ctia ddi tuong nghién
ctru nhu gidi tinh, tudi, tudi khai phat co giat, tudi khai phat co giat sém,
phan loai con dong kinh, bénh nao do dong kinh, bénh ly than kinh kém theo,
tinh trang phat trién tdm than — van dong, tién cin co giat so sinh, tan suat
con co giat trude khi bat dau diéu tri, tién st trang thai dong kinh, két qua
dién ndo do thuong quy, di¢n nao dd video, CHT so ndo, cac thudc diéu tri
va hiéu qua diéu tri.
Thong tin bénh 4n chi tiét cua cac dbi twong tham gia vao nghién ctru dugc
bao mat va luu trit tai Bénh vién Nhi Trung wong va Bénh vién San Nhi Ngh¢ An.
Céc bién s6 nghién ctru gom:
- Tuéi:
+ Bién dinh luong, lién tuc, don vi tinh tudi 1a thang.
+ Bién dinh tinh: Tudi s& duoc phan thanh cac nhom theo cac thoi ki phat
trién ctia tré em: Tudi so sinh va nhil nhi (duéi 12 thang), tudi tré nho (tir 12
thang dén dudi 6 tudi), tudi vi thanh nién (trén 6 tudi). Pay 1a cach phan nhom

tudi thuong duoc ap dung trong chan doan dong kinh tré em theo tac gia
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Fine A. 2020 [67].

- Gigi: Bién dinh tinh, nhi gia: nam va ni

- Tuéi khéi phdt con dpng kinh diu tién:

+Bién dinh luong, lién tuc, don vi tinh theo thang tudi

+Bién dinh tinh da gia trj, duoc chia cac phan nhom sau (thuong sir dung
trong cac nghién ctru va phén loai vé dong kinh & tré em): Dudi 1 thang tudi,
tir 1 thang dén dudi 6 thang, tir 6 thang dén dudi 12 thang, tir 12 thang dén dudi
18 thang, tir 18 thang dén dudi 24 thang, tir 24 thang dén dudi 36 thang, tir 36
thang dén dudi 72 thang va trén 72 thang tudi.

- Tuéi khdi phdt con dpng kinh som:

+Bién dinh tinh, nhi gia, co hoac khong. Khoi phat con dong kinh som
khi tu6i khoi phat < 12 thang. Pong kinh khai phat sém chiém ti 16 cao nhat
trong cac nhom lira tudi dong kinh & tré em. Phan 10n tré mac dong kinh nhom

nay thuong gia ting nguy co khang thudc. Chinh vi vay, chung toi iy méc tudi

khai phat som trude 12 thang 1am mébc dé danh gia yéu té nguy co.

- Phén loai con déng kinh: bién dinh tinh da gia tri, viéc phan loai con

dong dua trén phan loai 1am sang cac con theo tiéu chuan cta ILAE nim 2017:

Bang 2.1 Bang thyc hanh phén loai mé rong ILAE 2017 vé céc loai con

dong kinh
Khéi phat cuc b Khéi phat thoan thé Khong rd khéi phat
Con Suy giam | Van dong Van dong

y thirc y thirc Co cung — co giat Co cung — co giat
Khéi phat van dong Co cung Con co thit
Con van dong tu dong Co giat
Con mat truong luc Giat co
Con co giat Giat co— co ciing — co giat | Khéng van dong
Con co that Giat co — mat truong lyuc Con ngung hanh vi
Con tang van dong Mat truong luc
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Con giat co

Con co thit

Con co cting Khong van dong (con

Khéi phat khong van vang) Con khong phan
dong bién hinh loai

Con than kinh tu chi Khéng dién hinh

Con ngung hanh vi Giat co

Con nhan thac

Giat co mi mat

Con cam xuc

Con giac quan

Con cuc bo chuyén thanh co
ctrng co giat 2 bén

*Nguon: theo Fisher R.S. va cs (2017)[56]

- Tdn sé con: bién dinh tinh da gia tri, bao gom 4 cap do theo phan loai
cua Engel va cs nam 1993 :

+ Con hang ngay: trén 30 con/thang

+ Con hang tuan: tir 5 dén 30 con/thang

+ Con hang thang: tir 1 dén 4 con/thang

+ Con rai rac: dudi 1 con/thang

- Tinh trang phdt trién tim théan - van dpng:

+ Bién dinh tinh nhi gia: c¢6 va khdng.

+ Bién dinh tinh, da gid tri: Tai nudc ta hién nay, hai bd tric nghiém
duoc sir dung nhiéu nhat 1a trac nghiém Denver 1 dé danh gia chi s6 phat trién
va trac nghiém Raven dé danh gia chi sb chi s6 théng minh. O tré mic dong
kinh duoc lugng hoa bang chi s6 phét trién tam than - van dong, con goi tat 1a
chi s6 phat trién (DQ) véi tré dudi 5 tudi hodc chi sb tri tué (IQ) & tré trén 5
tudi roi phan loai murc d§ phat trién tAm than - van dong theo Bang phan loai
quéc té bénh tat, phién ban ICD-10, gém nam mire do sau, tinh theo chi sb DQ

hoac 1Q:
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« Phat trién binh thudng: chi s DQ hodc IQ trén 69 diém.

« Cham phat trién nhe: tir 50 dén 69.

« Cham phat trién trung binh: tir 35 dén 49.

» Cham phat trién nang: tur 20 dén 34.

« Cham phat trién nghiém trong: dudi 20.

Tric nghiém Denver II:

La b tric nghi¢m kiém tra mot cach kha toan dién sy phat trién cua tré
dudi 5 tudi, tap trung vao 4 linh vuc:

« Khu vuc ca nhan - xa hoi: danh gia kha niang nhan biét ban than, cham
soc ban than va thiét 1ap quan hé twong tac v6i ngudi Khac.

« Khu vyc van dong tinh té - thich tng: danh gia kha ning van dong khéo
1éo ctia d6i tay va kha ning quan sat tinh té ctia doi mt.

« Khu vuc ngoén ngir: danh gia kha niang lang nghe va dap tmg v6i am
thanh, kha nang phat &m, va sau cung 1a kha ning phat trién ngon ngit (nghe
hiéu va noi)

« Khu vuc van dong thd: danh gia kha nang phat trién cac van dong toan
than va kha nang giit thing bang cua co thé.

Trdc nghiém Raven:

La bo trac nghiém do nang luc tri tué cho tré trén 5 tudi, gom cac bai tap
1a nhitng hinh v& dé c& nhan quan sat, tim ra méi lién hé giita cac hinh do, lua
chon maot trong sé cé&c hinh cho sén dé bo sung hoan thién mot hé théng céc lién
hé.

- Tién sir mdc trang thdi dgng Kinh:

+Bién dinh tinh nhi gia: c6 va khong. Trang thai dong kinh dugc ghi
nhan theo tiéu chuin chan doan méi ciia ILAE nam 2015 tirc 1a con co giat kéo
dai hon 5 phut hodc khong tinh gitra cac con.

- Hpi chirng dong kinh:

+ Bién dinh tinh nhij gi4, c6 va khong
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+ Bién dinh tinh, da gi tri:
Tuéi so sinh va nhii nhi:
- Bénh ndo dong kinh va phat trién & tré so sinh (Hoi chitng Ohtahara va
bénh néo giat co sém (early myoclonic encephalopathy))
- Bong kinh so sinh lanh tinh c6/khéng ¢o tinh gia dinh
Tudi tré nho:
- bong kinh tudi nhii nhi véi co giat cuc bo di chuyén (Epilepsy of
infancy with Migrating focal seizures).
- Pong kinh nhil nhi ty gidi han c6/ khong co tinh gia dinh (self limited
familial and non-familial infantile epilepsy)
- Bong kinh con co thét tré nhil nhi (infantile epileptic spasms
syndrome)
- Hoi chirng Dravet
Treé vi thanh nién
- bong kinh toan thé vai st giat (Generalized Epilepsy with Febrile
seizures Plus)
- Pong kinh con vang tudi au tho (Childhood Absence Epilepsy)
- Pong kinh con vang giat co (Epilepsy with Myoclonic Absence)
- bong kinh toan thé con co cang - giat rung khi thirc
- bong kinh giat co tién trién (Progressive Myoclonic Epilepsy)
- Hoi ching Lennox Gastaut
- bong kinh vai con giat co mat truong lyc (Doose syndrome - Epilepsy
with myoclonic atonic seizures)
- bong kinh cuc bd co6 tinh gia dinh
- Pong kinh con tiang van dong lién quan giac ngu
- Tién sir co gidt so sinh:
+ Bién dinh tinh nhi gia, c6 va khong. Con co giat trong vong 28 ngay

tudi dau sau sinh dugc ghi nhén boi bac si trong ho so hodc giay xuat vién.
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- Dién nio do:
+ Bién dinh tinh nhi gi4, binh thudng va bat thuong.
+ Bién dinh tinh da gia tri. M6 ta cac dang bat thudng trén DND duogc

phan thanh:

* Cuc b0: hoat dong kich phat dang dong kinh mot ban cau
« Cuc bo hoa toan thé: hoat dong kich phat dang dong kinh uu thé mot

ban cau lan téa hai bén dang toan thé

mo ta

2.6.2.

« Toan thé: hoat dong kich phat dang dong kinh toan thé hai ban cau

- Cong hwong tu:

+ Bién dinh tinh nhi gi, binh thuong va bat thuong.

+ Bién dinh tinh da gia tri. M6 ta cac dang bat thudng trén MRI so nio:
liét ké theo dic diém ton thuong

- Phdn tich méi twong quan cdc dic diém déng kinh khdng thuéc

+ Tudi khoi phat

+ Tién st co gidt so sinh

+ Tién str co giat do sbt

+ Tién st trang thai dong kinh

+ Pic diém con dong kinh

+ Tinh trang phat trién tim than — van dong

+ Phan loai héi chung dong kinh

+ Két qua dién ndo do6

+ Két qua cong huong tir

- Xdc dinh yéu t6 nguy co déng kinh khdng thuédc djc lgp khi phén tich
da bién

Muc tiéu 2: Xac dinh mot sb bién thé gen va méi lién quan t6i dic diém

1am sang ¢ tré mic dong kinh khang thude

2.6.2.

1. Phan tich da hinh gen SCN1A, ABCB1, GABRA1
Quy trinh dugc thyc hi¢n nhu sau:

Tai Vién nghién ctru h¢ gen, Vién Han 1am Khoa hoc va Cong ngh¢ Viét
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Nam, tién hanh giai trinh tu Sanger 213 miu mau nhoém nghién ctru. Sang loc
trong 112 tré mac dong kinh khang thudc duge 11 tré c6 chan doan bénh nio
dong kinh khoi phat sém gdm céc dic diém sau: tudi khai phat dong kinh som
< 12 thang), tinh trang khang thudc dai dang véi tan suat con dong kinh xuét
hién hang ngay kém theo tinh trang thoai lui hé thong than kinh biéu hién cham
phat trién tim than — van déng muc do ning va nghiém trong tién hanh giai
trinh ty toan bo hé gen ma hoéa (WES) . Qua trinh phan tich dugc thuc hién theo
trinh tu sau:

Tach chiét va xdc dinh néng d@é DNA tong so:

- MAu mau ngoai vi (2 ml mdi ¢ thé) dugc thu vao 6ng chira mau EDTA
K2 va luu gitt & -20°C cho dén khi sir dung. Cac mAu sau khi tiép nhan da duoc
mi hoa sau dé tach chiét DNA téng s6 bang Exgene™ Blood SV miniKit
(GeneAll-Han Quéc) v6i quy trinh nhu sau: Chuan bi 20 pl proteinase K (20
mg/ml) trong dng Eppendorf 1,5 ml. B6 sung 200 ul mau, sau d6 bo sung 1a
20 pl RNase (20 mg/ml). Hon hop duoc tron déu bang voltex, spin nhanh va u
& nhiét d6 phong trong 2 phiit. Thém 200 pl dém BL vao hdn hop va tron déu,
hdn hop duge 1 & 56°C trong 10 phit. B6 sung 200 pl ethanol 100% va tron
déu hon hop, ly tim nhe sau d6 chuyén hdn hop 1én cot tach chiét dit trong
6ng thu va ly tdm véi téc d6 8000 rpm trong 60 gidy. Chuyén cot sang 6ng thu
moi, thém 600 pl dém BW va ly tam ¢ 8000 rpm trong 60 gidy. Tiép tuc chuyén
cot sang 6ng thu méi, bo sung thém 700 pl dém TW va ly tdm 8000 rpm trong
60 gidy. Sau d6 do bo dich trong 6ng thu, dit lai cot vao 6ng thu va tiép tuc ly
tam 7000 rpm trong 2 phit dé lam kho cot. Chuyén cot sang dng Eppendorf
1,5 ml méi. Thém 70 pl dém TE & di @ 56°C vao day cot, dé cho dém thim
déu va u ¢ nhiét do phong trong 3 phuat. Tiép tuc ly tim & 10.000 rpm trong 1
phut dé thu mau. DNA luc nay thu dugc hoa tan trong dém TE sau khi di qua

cot & budc ly tim cudi cung. DNA sau khi tach chiét duoc kiém tra bang dién
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di trén gel agarose 0.8%, do nong do sir dung may do quang phd va luu trit &
-20°C cho dén khi str dung.

- B6 Qubit dsDNA HS Assay Kit (Life Technologies-M¥) dugc st dung
dé danh gia DNA soi kép (dsDNA) véi quy trinh sau:

Chuan bi mot luong vira di dung dich Qubit working bang cach pha
lodng thudc thir Qubit dSDNA HS Reagent trong bd dém Qubit dsDNA HS
Buffer voi ty 16 1:200. Tiép d6, thém vao 2 dng do Standard mdi dng 190 ul
dung dich Qubit working va thém 198 pl Qubit working vao mdi éng do mau.
Sau d6, bo sung lan luot 10 pl Qubit dsSDNA HS Standard #1 (0 ng/pl) va 10 pl
Qubit dsDNA HS Standard #2 (10 ng/ul) vao hai ng do Standard. V&i mbi dng
do miu (da thém 198 pl Qubit working), 2 pl DNA tong sé duoct thém vao
(twong duong pha lodng 100 1an). Thé tich cudi cing cta cac 6ng la 200 pl,
tron déu roi U trong bong ti 2 phit & nhiét dd phong trude khi do. Luu ¥ tranh
tao bot trong quaé trinh thao tac. Nong do DNA tong s6 dugc do boi may Qubit
2.0 Fluorometer, cudng d6 phat huynh quang tir chat mau sé& ti 16 thuan véi
noéng do ciia dsDNA. Tir 46, may do sé tinh toan nong d6 dsDNA dua trén nong
d6 cua duong chuan duoc xdy dyng bdi 2 mau chuan va sb 1an pha lodng cua
DNA téng s0.

PCR khuéch dai dic hiéu cdc doan gen chira bién thé quan tam

- Thiét ké moi: Céc cap moi dic hiéu dugc thiét ké st dung phﬁn mém
Primer 3 (v.0.4.0); dong thoi kiém tra cac thong sb lién quan (s6 luong
nucleotide, ti 1¢ G va C, nhié¢t d0 nong chdy, kha nang tu bat cap, kha nang tao
clu trac kep toc) st dung cong cu IDT OligoAnalyzer Tool. Tinh dac hi¢u cua
cdp moi duge kiém tra bang phan mém in silico PCR amplification. Cdp moi
thiét ké sau cac budc kiém tra nhu trén duoc dit tong hop nhan tao boi cong ty
PHUSA Biochem (Cén Tho, Viét Nam). Trinh tu cac cap moi dic hiéu nay
duoc liét ké chi tiét trong Bang 2.1.
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Bang 2.1. Trinh tu cac cap mdi khuéch dai cc bién thé gen
SCN1A, ABCB1 va GABRA1

Kich
thwoce
DRE rs2298771-F  TTC TGG CCT TGC TTC TGA GC 498 bp
DRE rs2298771-R ~ ATA CCT TCC CAC ACC TAT AG
DRE rs3812718-F1 TAT CTAACC TTG CTC TCA CC
SeNIA DRE rs3812718-R TCT AAT TCC TGATTT ACC AC 424 bp
DRE rs10188577-F CAC CAT CAAACC CACTCT TG
DRE rs10188577-R  GAA AAC ATT GAG TCA GAG CC 344 bp
DRE rs1128503-F ATC ACC GCA GGG TCT AGC TC
DRE rs1128503-R  TCA CTT CAG TTA CCC ATC TC 367 bp
ABCBI DRE rs2032582-F AGT CCAAGAACT GGCTTT GC 395 bp
DRE rs2032582-R  GCA GGC TAT AGG TTC CAG G
DRE rs1045642-F TAA GGG TGT GAT TTG GTT GC
DRE rs1045642-R  GTT TTC AGC TGC TTG ATG G
DRE rs2279020-F TAA GGT GGC TTA TGC AAC AG

GABRAI 326 bp
DRE 1s2279020-R  AAA TGA CCT CTC CCT TTA TC

Cha thich: DRE: déng kinh khang thuoc (Drug Resistant Epilepsy), F-mai xudi,

Gen Tén mdi Trinh tw méi (5°-3°)

337 bp

R: méi nguoc

- PCR khuéch dai ddc hiéu cdc bién thé gen SCN1A4, ABCBI va GABRA1

Str dung céc cap méi dic hiéu di dugc thiét ké mang cac bién thé quan tam
gen SCN1A dugc khuéch dai theo quy trinh chuan. Phan tmg PCR duoc thuc
hién véi tong thé tich 1a 20 pl bao gdm cac thanh phan sau: 1 ul DNA tong sd
(5-10 ng/ul), 10 pl DreamTaq Green Master mix (Thermo Fisher Scientific, My),
1 pul mdi mdi (ndong dd 10 pmole/pl) 1 pl DMSO (Bioworld, M) va 1 ul MgCl,
tiy theo cap modi va nudc khir ion (Life Technologies, M§¥). Phan ung duoc tién
hanh trén dia PCR 96 giéng trén may PCR, céac thong sb chi tiét va chu trinh

nhiét cho mdi cip mdi dugc thé hién trong Bang 2.2. Tat ca cac san pham sau
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khi PCR dugc tinh sach bang Multiscreen PCR 96 Filter Plate (Merck-
Millipore, M¥) theo huéng dan cua nha san xuat.
Bang 2.2 Thong s chi tiét vé diéu kién t6i wu phan tng PCR va chu trinh

nhiét cho ting cap moi

. Piéu kién
Bién the Chu trinh nhiét
PCR
SCN1A-rs2298771 95°5p, (95°30s 58°30s  72°30s) x
SCN1A-rs10188577 40 chu ky, 72°10p, gitt 6 4°C

95°5p, (95°30s  52°15s  72°30s) x

SCN1A-rs3812718 MgCl; ]
40 chu ky, 72°10p, gitr 6 4°C

ABCB1-rs1128503
ABCB1-rs2032582 -
ABCB1-rs1045642

95°5p, (95°30s  58°30s  72°30s) X
40 chu ky, 72°10p, giit & 4°C

95°2p, (95°30s  60°30s  72°30s)
x40 chu ky, 72°10p, git 6 4°C

GABRA1-rs2279020 -

Gidi trinh tw Sanger:

- Phan ung gidi trinh te va dién di mao quan:

Phan ng giai trinh ty dugc thuc hién véi tong thé tich 20 pl bao gom: 4 pl
BigDye Terminator Master Mix (2,5%), 2 pl BigDye Teminator 5x Sequencing
Buffer (5x), 1 pul mdi giai trinh tu (1,6 pmole/pl), 2-3 pl san pham PCR d tinh
va 10-11 pl nudce khir ion. Luu y phan tng PCR giai trinh ty 6 su dung huynh
quang cho mdi loai nucleotide nén trong qua trinh thao tac tranh tiép xdc voi
anh sang manh. Phan tmg duoc tién hanh trén dia PCR 96 giéng trén may PCR
duoc cai dat theo chu trinh nhiét: 96°C — 1 phat; 25 chu ky (96°C — 10 giay,
50°C -5 giay, 60°C — 4 phut); 4°C - o,

San pham PCR giai trinh tu sau phan tng dugc tinh sach thu lay DNA theo
phuong phap EDTA/Ethanol theo quy trinh nhu sau: Str dung may voltex tron
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déu san pham PCR giai trinh tu c6 trong Plate rdi ly tim nhe cho toan bo dung
dich xubng day Plate. Thém 2,5 ul EDTA 125 mM vao mdi giéng va gd nhe
cho hdn hop dung dich tron déu vao nhau. Thém 60 pul Ethanol 100% vao moi
giéng, dan mat Plate lai va tron déu bang may Voltex trong 5 gidy roi dem ly
tam véi téc dd 4000 rpm & 4°C trong 30 phut. Sau li tdm, DNA két taa s& bam
1én day giéng. Loai bo toan bo dung dich trong Plate va thim khé bang giay
khong bui. Chu ¥ thao tac khong dé phan taa DNA bong ra khoi giéng. Sau do,
thém 60 pl Ethanol 80% vao mdi giéng roi dan Plate lai. Luu y khong mix con
trong giéng & budc nay. Pem Plate ly tam véi téc dd 4000 rpm & 4°C trong 30
phat. Loai bé dung dich, tham khd bang gidy khong bui va lam khd Plate bang
may c6 quay chan khong cho dén khi cac giéng trong Plate kho hoan toan (~ 5-
10 phat). San pham tinh sach thu duoc c6 thé duoc giit lanh & 4°C va tranh anh
sang cho t4i khi duoc bién tinh va giai trinh tu trén hé thong phan tich trinh tu.

San pham PCR Sequencing d tinh sach ¢ trén duoc dem bién tinh thanh soi
don trude khi cho 1én méy doc trinh ty theo quy trinh nhu sau: B6 sung 8 pl
HiDi vao mdi giéng, ly tdm nhe cho dung dich lang xubng day, tiép xdc véi
phan taa DNA va bién tinh & 95°C trong 5 phdt trén may PCR. Sau khi két thic
chu trinh nhiét bién tinh, lay Plate ra khoi may roi dat ngay vao da lanh va u
trong 5 phat. San pham sau khi t d4 da sén sang cho 1én may doc trinh tu.

Trinh tu cac doan DNA dac hiéu cho ting allele dugc dién di mao quan va
doc tin hiéu huynh quang trén may giai trinh tu ABI 3500 Genetic Analyzer
(Applied Biosystems, M¥). Tin hiéu duogc ghi tu dong, phan tich va Iuu trir trén
may tinh.

- Phan tich két qud gidi trinh tw Sanger:

Phan mém Bioedit duoc sir dung dé phan tich cac két qua giai trinh ty tur
may giai trinh tu tu dong 3500. Cac trinh tu nucleotide cua cac mau nghién ctru
dugc so sanh voéi trinh ty tham chiéu bang phan mém BioEdit dé xac dinh

nucleotide tai vi tri quan tam.
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Gidi trinh tw toan bp hé gen ma hoa

- Thiét Idp thu vién DNA: Qua trinh thiét 1ap va 1am giau thu vién exome
duoc thuc hién dua trén b kit Truseq exome tuan theo huéng dan cia nha san
xuat. Cac budc chinh dé thiét lap thu vién DNA tong s6 gdm: (1) Phan méanh
DNA tong s6 s dung hé thong may Covaris M220 Focused-ultrasonicator
(Covaris, M¥); (2) Sira chita diém két thuc va lwa chon kich thudc thu vién; (3)
Gan nucleotide A vao dau 3’cua cac doan DNA; (4) Gan céac adpaters voi cac
doan DNA; (5) Lam giau cc phan doan; (6) Kiém tra thu vién; (7) Lai v&i cac
doan do; (8) Thu giir cac dau do di duoc lai (Capture Hybridized Probes); (9)
Tién hanh qua trinh lai 1an 2; (10) Tién hanh thu gitr cac dau do da duoc lai lan
2; (11) Tinh sach thu vién; (12) Khuéch dai thu vién di dugc lam giau; (13)
Tinh sach thu vién da dugc lam giau sau khi khuéch dai; (14) Banh gia thu vién
sau khi da dugc lam giau.

- Gidi trinh ty thu vien DNA da lam giau trén may NextSeq 500.: Qué trinh
giai trinh ty duoc thuc hién trén may NextSeq 500 (Illumina, My) stir dung bo
kit NextSeq v2.5 Reagent theo huéng dan cta nha san xuat. Quy trinh gdm céc
budc chinh sau: (1) Chuan bi Reagent Cartridge, (2) Chuan bi Flow cell; (3)
Bién tinh va pha loang thu vién; (4) Tra thu vién vao Reagent Cartridge; (5)
Cai dit chu trinh va tién hanh giai trinh tu.

- Xu Iy dir liéu thu dvwoc tir gidi trinh tw toan bé hé gen ma hoa: Sau qua
trinh giai trinh ty trén hé thong Illumina, cac dit liéu tho bao gdm thong tin vé
toan bo hé gen mi hoa dojoc xuit ra dudi dang FASTQ. Trude khi tién hanh
cac budc phan tich, dir liu tho dugc tién hanh qua cac budoc: kiém tra thong tin
cac doan trinh ty va Index trinh ty hg19 UCSC, cu thé nhu sau: Index trinh tu
Hg19 UCSC: trudc khi cac trinh ty thé duge mapping véi trinh tu chuan Hg19,
thi can index (1ap chi myc) trinh ty hé gen nguoi tham chiéu (ChR37/hgl9), st
dung phan mém BWA (dua trén thuat toan Burrows-Wheeler), phién ban 0.7.15
(H. Li & Durbin, 2009). Kiém tra thong tin cac doan trinh tu: trude khi tién
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hanh tién xir 1y can st dung cac phin mém nay dé kiém tra thong tin vé dit liéu
dau vao nhu chat lugng cac doan doc, cac thong sb vé do lap, ... Co nhiéu phén
mém thue hién cong doan nay nhu FastQC, PRINSEQ hay FASTX-toolkit ...
Nghién ctru sir dung phan mém FastQC dé danh gia chat luong dir liéu va loai
b6 nhimg dir liéu chét luong thap hodc khong phi hop véi nhu cau phan tich
2.6.2.2. Cac bién sé nghién ciu
Diic diém da hinh gen SCN1A, GABRA, ABCB1
- Pa hinh don nucleotide SCN1A rs2298771GgtCA: Bién dinh danh

+ Ti 1é xuat hién allele A, G

+ Ti 1& xuat hién kiéu gen: GG, AA, AG
- Pa hinh don nucleotide SCN1A rs3812718GgtA: Bién dinh danh

+ Ti 1¢ xuat hién allele C va T

+ Ti 16 xuét hién kiéu gen: CC, CT, TT
- Pa hinh don nucleotide SCN1A rs10188577AgtG: Bién dinh danh

+ Ti 1& xuét hi¢n allele A, G

+ Ti 16 xuat hién kiéu gen: AA, AG, GG
- Pa hinh don nucleotide GABRA1 rs2279020GgtA: Bién dinh danh

+ Ti 1¢ xuat hién allele A va G

+ Ti 16 xuat hién kiéu gen: GG, GA, AA
- Pa hinh don nucleotide ABCB1 rs1128503TgtC: Bién dinh danh

+ Ti 1é xuét hién allele T va C

+ Ti 16 xuat hién kiéu gen: TT, TC, CC
- Pa hinh don nucleotide ABCB1 rs1045642TgtGCA: Bién dinh danh

+ Ti 1é xuét hién allele T va C

+ Ti 18 xuét hién kiéu gen: TT, TC, CC
Bién phén tich gidi trinh tw toan bé hé gen ma héa:

- Dic diém 1am sang

- Phan loai hoi ching
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- Qua trinh diéu tri

- Bién thé gen

- Kiéu gen

- Kiéu di truyén
2.7. Phan tich va xir Iy s6 liéu

- Céc bién nghién ctru duoc thu thap theo miu bénh an nghién ctru thng
nhat.

- Nhap s liéu bang phan mém Excel 2016.

- Xt 1y 6 liéu bang phan mém SPSS 2.0.

Chung t6i str dung cac phuong phap phan tich thdng ké cu thé nhu sau:

- Thong ké md ta: Bién s dinh tinh dugc trinh bay bang ti 1 phan tram,
tan s, ldy dén hai s6 thap phan sau ddu phay. Bién s6 dinh luong dugc trinh
bay du6i dang trung binh + do 1éch chuan, gia tri nho nhat — 16n nhat. Néu phan
phbi khong chuan duoc thi trinh bay dudi dang trung vi, khoang tir phan vi. So
sanh trung binh ctia mot bién dinh lugng & cac nhém khac nhau bang phép kiém
Student —t, c6 ¥ nghia khac biét khi p < 0,05. Néu cac bién nay khong thoa diéu
kién str dung phép kiém Student — t, so sanh trung binh bang phép kiém phi
tham sd Kruskal Wallis.

- Thong ké phan tich: Dung ti s6 chénh dé tim yéu t6 nguy co dan dén
khang thudc trong diéu tri dong kinh dugc thuc hién bang phuwong phap phan
tich hdi quy don bién danh cho nghién ctru c6 ddi chimg. Céc bién sd c6 tuong
quan ¥ nghia trong phan tich don bién dugc dua vao phén tich da bién dé xéac
dinh cac yéu t6 nguy co doc 1ap cua dong kinh khang thude. Vi bién sd chi
hién dién & mdt nhom, khong cd & nhém con lai: st dung phuong phap Haldane
— Anscombe trong phép kiém Chi Square dé tinh ti s6 chénh va khoang tin cay
95% dé danh gia mdi twong quan gitta yéu té nguy co va kha nang khang thudc

trong diéu tri dong kinh. Su khac biét dugc xem co ¥ nghia théng ké khi p <
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0,05. Gia tri ti s6 chénh duoc 1ay dén hai sé thap phan sau ddu phay.
2.8. Pao dwrc nghién ciru

- Nghién ctu nham nang cao chat lwong chan doan va diéu tri tré mac
dong kinh khang thudc, ciing nhu ¢d gang tim ra mot s6 bién phap du phong.

- C6 sy @ong y tham gia vao nghién ciu cua gia dinh va tré chi dugc dua
vao nhdm nghién ciru sau khi gia dinh chap nhan theo don (Phu luc 2, trang VI1).

- Céac thong tin ca nhan thu dugc chi sir dung vao muc dich nghién ctru
khoa hoc. Cac thong tin nay dugce dam bao bi mat, chi duoc cong bd khi o su
dong y cua gia dinh.

- Qua trinh tién hanh nghién ciu c6 xin phép va duoc sy dong Y cua Hoi
ddng dao duc Bénh vién Nhi Trung uong s6 723/BVNTW-HDDD ngiy 21 thang
4 nam 2022.
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Tré mic dong kinh duéi 16 tudi

Tiéu chuén loai trir:

- PK cin nguyén mac phai

- PK cin nguyén tu mién

- PK do réi loan chuyén héa
- Khong du Ho so bénh &n

- Khéng dong y tham gia NC

213 tré méac dong kinh thoa man
tiéu chuan nghién ctu

112 tré mac dong 101 tré mac dong kinh
kinh khéng thubc dap ng thuéce

LAP BENH AN NGHIEN CUU

Dic diém 1am sang, can 1am Phan tich di truyén
sang

* bac diém chung Giai trinh tu Sanger xac dinh mot

«  Pic diém gioi s6 SNP ciia cac gen ma héa:
ABCBI, SCNIA, GABRAI
- Xac dinh :[én s allele
« Tudi khoi phat - Tan s0 kiéu gen
- Can bang di truyén

«  Nhom tudi

* Lam sang con

« Pic diém con e s . x
' Giai trinh tu toan bo hé gen ma

 HC dong kinh hoa (WES) cho 11 tré mac bénh

.  Két qui DND ndo dong klnh’khé’lq phat som:
e, qud Xac dinh bién thé nguyén

* Két qua MRI so ndo nhan/nguy co

1. MBb ta dic diém lam sang, mot s6 bién doi trén dién ndo d6 va cong
hudng tir so ndo & tré mic bénh dong kinh khang thude

2. Xac dinh mot sb bién thé gen va mdi lién quan toi dic diém 1am sang &
tré mac dong kinh khéng thudc

Hinh 2.1. So d6 thiét ké nghién ctu
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CHUONG 3. KET QUA NGHIEN CUU

3.1. Pic diém chung, 1am sang, can 1am sang cia nhom nghién ciu
3.1.1. Pic diém chung:
3.1.1.1. Piac diém chung cua nhém nghién ctu

Bang 3.1. Pic diém chung cua nhém nghién ctu

Pic diém n (%)
No6ng thon 152 (71,36)
Pia du Thanh thi 52 (24,44)
Mién nai 9 (4,20)
Cap 1 9 (4,20)
Trinh d hoc van Cap 2 51 (23,5)
cia phy huynh Cip 3 107 (50,24)
Trén phd théng 46 (21,61)
Thang tudi ( Trung binh) 58,1 + 45,0 thang

Trong nghién ctu cua ching tdi, tudi trung binh chung 1a 58,1 + 45,0
thang, tudi trung binh nhdm khang thudc 1a 54,9 + 46 thang va nhom dap tng
thudc 14 63,4 + 42,8 thang. Vé dia du, ti 18 tré mac dong kinh & néng thén chiém
71,36%, sau d6 1a khu vuc thanh thi chiém 24,44%, khu vuc mién nai chiém ti
1& nho nhat 4,2%. Trinh d6 hoc van caa phu huynh (ngudi chdm soc chinh) thap
nhat 1a cap 1 chiém 4,2%, sau d6 1a cap 2 chiém 23,5%, cudi cling 1a nhém phu

huynh ¢6 trinh d6 cip 3 va trén phd thong véi ti 1é 1an luot 1a 50,24%, 21,61%.
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3.1.1.2. Phan nhom tudi nghién ctu
3.6°

57.3
47.5 47.5
38.5
, —

Khéang thude Dap tng thude Chung

EDu6i 1 tudi  ®Tu 1 dén dudi 6 tudi BT 6 tudi trd 1én

Biéu d6 3.1. Phan nhdm tudi nghién cau
Tir biéu d6 nay cd thé thay do tudi cia nhém nghién ciu tap trung nhiéu
& lra tudi tir 1 dén dudi 6 tudi. Po tudi nay ciing chiém da sé trong nhém khang
thudc va nhom dap ung thudc, 1an luot 12 74/213 tré chiém ti 1& 34,27% va
48/213 tré chiém ti I¢ 22,53%. Nhom dudi 1 tudi chiém ti Ié it nhat trong ca 2

nhom véi ti 1é 3,6% tré nhom khang thudc va 5% tré nhom dap (ng thudc.



3.1.1.3 Phan bé theo gioi

48,82%
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Biéu d6 3.2. Phan b nhém nghién ciu theo gidi

Trong nghién ciru caa ching tdi, nam gigi chiém 51,17% va nit gioi

chiém 48,82%, ti 1&¢ nam : nit 1a 1,05.

3.1.2. Pic diém tién sir lam sang

3.1.2.1. Tién st co giat so sinh

Bang 3.2. Mi lién quan tién str co giat so sinh va tinh trang khang thudc

. _ Nhom khéang | Nhém dap
Tien sir co giat , .
thuoc wng thuoc OR 95% CI p
so' sinh
n (%) n (%)
Co6 ghi nhan 17 (15,18) 3(2,97)
5,85 | 1,66 -20,60 | p=0,006
Khéng ghi nhan 95 (84,82) 98 (97,03)
Téng 112 (100,0) | 101(100,0)

Nghién ctu cua ching toi ghi nhan dugc 20/213 tré cé tién st co giat

so sinh chiém 9,38%. Trong nhém khang thudc, ti 1& nay 13 15,18% cao hon

s0 Vai ti 1¢ nay trong nhém dép ung thude 2,97%. Su khac biét nay c6 y nghia

thong ké vai OR = 5,85, p = 0,006.
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3.1.2.2. Tién st co giat do st

Bang 3.3. Mdi lién quan tién sir co giat do sét va tinh trang khang thuéc

Nhém Nhém dap
khang thuéc | &ng thuéc | OR 95% CI p
n (%) n (%)
C6 ghi nhan 40 (35,71) | 18 (17,82)
Khong ghi nhan 72 (64,29) | 83(32,18)

Tong 112 (100,0) | 101 (100,0)

Tién sir co giat

do sét

2,56 | 1,25-4,86 | p=0,004

Tré ¢4 tién s co giat do st trong nhém khang thude cao hon nhom dap
tng thude vai ti 18 1an luot 14 35,71%, 17,82%. Tré khong ghi nhan tién sir co
giat do sét & nhém khéang thube va dap vng thudc lan luot 14 64,29% va 32,18%.
Su khéc biét nay c6 y nghia thong ké véi OR = 2,56, p = 0,004. Trong nhém
khang thudc, chung tdi ghi nhan ¢ 7 tré dugc chan doan mac hoi ching dong
kinh dién hinh gém 4 héi chuang Dravet, 3 hoi chimg West va déu c6 tién sir co

giat do sét trudce khi dugc chan doan hoi chiang dong kinh.

3.1.2.3. Tién sur trang thai dong kinh

Bang 3.4. Mdi lién quan tién sir trang thai dong kinh va tinh trang khang thuéc

Nhém Nhém dap
khang thuéc | wng thuéc | OR 95% Cl P
n (%) n (%)
Co6 ghi nhan 29 (25,90) 2 (1,99)
Khdng ghi nhan 83 (74,10) | 99 (98,01)

Tong 112 (100,0) | 101 (100,0)

Tién sir trang
thai dong kinh

17,30 | 4,00-7,64 | p=0,000

Tré cd tién st trang thai dong kinh trong nhém khang thudc cao hon
nhom dap ung thudc véi ti 18 lan luot 1a 25,90%, 1,99%. Tré khong ghi nhan
tién sir trang thai dong kinh & nhém khang thude va dap tng lan luot 1a 74,10%
va 98,01%. Su khac biét nay co y nghia thong ké véi OR = 17,30, p = 0,004.
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3.1.2.4. Tudi khoi phat con dong kinh
Bang 3.5. Sy khac biét ti 1¢ tudi khoi phat con dong kinh cua nhém khang

thudc va nhom dap ung thude

Tuéci Oli?gi I?hétt Nhotrr?u'férc]ang iﬁ;"&ﬁi‘é nT‘(’;/‘og) 2 b
n (%) n (%)
< 12 thang 71 (68,27) 33(31,73) | 104 (100,0)
12 -< 72 thang 40 (43,47) 52 (56,63) | 92(100,0) | 30,07 | p=0,000
> 72 thang 1 (5,88) 16 (94,12) | 17 (100,0)
Trungbinh+SD | 11,8+13,0 | 351+ 33,0

Tuoi trung binh khoi phat con dong kinh & nhém khang thudc, dap ung
lan luot 12 11,8 + 13,0 thang, 35,1 + 33,0 thang. O nhém khoi phat sém (< 12
thang), ti 16 nhém khang thubc, dap tng thudc lan luot 12 68,27%, 31,73%.

Trong khi d6 & nhom tré > 72 thang c6 chiéu hudng nguoc lai véi ti 16 nhom

khang thudc, dap ung lan luot 12 5,88% va 94,12%. Su khac biét ndy c6 ¥ nghia
théng ké vai p = 0,000.

3.1.3. Pic diém lam sang

3.1.3.1. Phan loai con Iam sang nhdm nghién cuu

Bang 3.6. Phan bd dic diém con 1am sang ctia nhdm nghién cau

. Nhom | Nhém dip Tong
Kiéu con khang thuoc | wng thuoc
n (%) n (%) n (%)
Con cuc b van dong 49 (43,76) | 23(22,77) | 72(33,80)
Con cuc b khdng van dong 3(2,68) 3(3,97) 6 (2,81)
gg";‘l;l; %‘é:h“ye” thanhcocimg | 4 (g g4y 7 (6,93) 17 (7,98)
Con toan thé van déng 38(33,93) | 62(61,38) | 100 (46,94)
Con toan thé khang van déng 3(2,67) 4 (3,96) 7 (3,28)
Khong rd phan loai 9 (8,03) 2 (1,98) 11 (5,19)
Téng 112 (100,0) | 101(100,0) | 213 (100,0)
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Con khoi phét toan thé van dong chiém ti 1é cao nhat 46,94%, sau d6 1a
con cuc b van dong véi ti 1é 33,80%. Nguoc lai 2 nhoém con chiém ti 1& thap
1a cuc bo khéng van dong va toan thé khdng van dong vai ti 18 1an luot 12 2,81%
va 3,28%. Trong do, cac con cuc bo khdng van dong ma chdng téi ghi nhan
duogc 13 con c6 cam giac kho chiu ¢ bung, con khoc thét. Con toan thé khong
van dong ghi nhan dugc 1a con vang y thuc.
3.1.3.2. Pic diém con 1am sang trong nhom nghién ciru

Bang 3.7. Su khac biét ti I¢ con 1am sang caa nhdm khang thudc va nhoém dap

ng thude
Nhom Nhom dap
Kiéu con khang thuéc | wng thudc 1> p
n (%) n (%)
Khai phat cuc bo 62 (55,35) | 33(32,67)
Khoi phat toan thé 41 (36,60) | 66(65,34) | 18,63 | p=0,000
Khong 16 con 9 (8,03) 2 (1,98)
Tong 112 (100,0) | 101 (100,0)

Trong nhdm nghién ciu, kiéu con 1am sang duoc phan thanh 3 nhém: khai
phat cuc bo, khai phat toan thé va khong rd con Vai ti Ié giita hai nhém khang
thudc lan luot 13 55,35%, 36,60%, 8,03% va nhom dap tng thudc lan luot 12
32,7%, 65,35%, 1,98%. Qua két qua ghi nhan duoc, ching tdi nhan thay con
khoi phat cuc bo chiém uu thé & nhém khang thude, trong khi do, con khoi phéat
toan thé chiém wvu thé & nhom dap tng thude, su khac biét nay c6 ¥ nghia théng
ké vai p = 0,000,
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Bang 3.8. Sy khac biét ti 1¢ tan suat, thoi gian con 1am sang cua nhém khéang

thudc va nhom dap ung thude

Nhom khang | Nhom dap
Tan s cac con theo cac cip dd thudc tng thudc e p
n (%) n (%)
Con hang ngay (> 30 con/thang) 20 (17,85) 4 (3,96)
Con hang tuan (5 - 30 con/thang) 57 (50,90) 37 (36,63) | 20,99 | p=0,000
Con hang thang (< 4 con/thang) 35(31,25) 60 (59,41)
Thoi gian trung binh = DLC (phut) 1,8+0,9 16+13
Tong s6 112 (100,0) | 101 (100,0)

Ti & tan sé con giat hang ngay, hang tuan va hang thang nhém khang
thudc lan luot 13 17,85%, 50,90% va 31,25% va nhom dong kinh dap tng thude
lan luot 12 3,96%, 36,63% va 59,41%. Trong nhom khang thuéc, ti 1é con hang

tuan chiém wu thé vai 50,90%, trong khi d6, nhém dap tng thudc, ti 1é con hang

thang chiém uu thé vai 59,41%. Sy khac biét nay co y nghia thong ké véi p =

0,001. Thoi gian kéo dai trung binh cua con dong kinh trong nhém dong kinh

khang thudc, dap ung lan luot 1a 1,8 + 0,9 phut, 1,6 + 1,3 phat. Theo thong ké

két qua nghién ciu ghi nhan duoc thoi gian ngan nhat 1a 1 phat, thoi gian dai

nhit 1a 5 pht.
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3.1.3.4. Tan suat con 1am sang nhoém khoi phat sém
Bang 3.9. Su khéac biét ti I¢ con 1d&m sang nhdm khai phat sém (< 12 thang)

ctia nhém khang thude va nhom dap tng thube

Nhom da
ciwem | NOMKNIG | nginge | e
n (%)
Con co that 28 (46,67) 5 (17,85)
Con giét co 23 (38,33) 9 (32,15) 13,38 | p=0,001
Khong rd khoi phat 9 (15,00) 14 (50,00)
Téng 60 (100) 28 (100)

Trong nhdm khéang thudc c6 28/60 tré co con co that chiém 46,67%, 23/60
tré c6 con giat co chiém 38,33% va 9/60 truong hop phan loai khac chiém
15,0%. Trong nhom dap ung thudc ¢ 5/28 tré co con co that chiém 17,85%,
9/28 tré co con giat co chiém 32,15% va 14/28 tré co con thudc phan loai khac
chiém 50,0%. Tan suat xuat hién kiéu con co that, con giat co & nhdm khéang
thudc cao hon & nhém con 1am sang khai phat sém, sy khéc biét nay c6 ¥ nghia
théng ké véi p = 0,001.
3.1.3.5. Phén loai héi chung dong kinh ciia nhdm nghién cau

Bang 3.10. Mai lién quan hoi ching dong kinh va tinh trang khang thuéc

Phan loai hdi Nhom | Nhom dap
chirng dong khang thuoc| wng thuoc OR 95% CI p
kinh n (%) n (%)

COphanloai | 27(24,14) | 7(6,93)

; 4,27 | 1,77-10,30 | p=0,001
Khong phan loai | 85 (75,86) | 94 (93,07)

Tong sb 112 (100,0) | 101 (100,0)

Trong nghién cuu cua chung téi, ti I hoi chimg dong kinh & nhdm khéng
thudc 1a 24,14 % cao hon ¢ nhém dap (ng thudc vai ti 18 6,93%. Su khac biét
c6 y nghia thong ké véi OR = 4,27, p = 0,001.
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Nhém khang thuéc

Nhém dap wng thudc

Hi chirng
n (%) n (%)
Hoi ching West 3(11,11) 1 (14,28)
Hoi chang Dravet 4 (14,81) 0 (0)
Hoi chirng Lennox Gastaut 5(18,51) 4 (57,14)
Hoi chirng Doose 5(18,51) 0 (0)
Ho6i chang Ohtahara 4 (14,81) 0 (0)
Hoi chimg dong kinh con vang 6 (22,22) 2 (28,58)
Tong 27 (100,0) 7 (100,0)

Trong nhoém nghién ctu, cd tong 34 truong hop c6 ghi nhan hoi ching

dong kinh, chiém 15,96%. Phan tich theo nhém nghién ctru nhan thay cac hoi

ching dong kinh tap trung vao nhém khéang thube 1a cha yéu véi 3 hoi ching

West chiém 11, %, 4 hoi chiing Dravet chiém 14,8%, 5 hoi chiing Doose va 5

hoi chiing Lennox Gastaut déu chiém 18,5%, 4 hoi chung Ohtahara chiém

14,8%, hoi ching dong kinh con ving chiém ti 16 cao nhat 22,22%. Trong nhém

dap tng, hoi chiing Lennox Gastaut chiém da sé véi ti 1& 57,1%, khong ghi

nhan tré nao mac hoi ching Dravet, hoi ching Doose va hoi ching Ohtahara.

3.1.3.6. Tinh trang phat trién tam than - van dong

Bang 3.12. Mi lién quan phét trién tam than - van dong va tinh trang khang thuéc

i Nhom Nhom dap
Phat trién tam , £ , £
. khang thuoc | wng thuoc OR 959% ClI p
than - van dong
n (%) n (%)
Cham phat trién | 105 (93,75) | 37 (36,63)
25,96 | 10,92 -61,66 | p =0,000
Binh thuong 7 (6,25) 74 (73,27)
Tong s6 112 (100,0) | 101 (100,0)

Trong nhdm nghién ciu, nhém cham phat trién tdm than — van dong va

nhom phat trién binh thuong chiém ti 18 1an luot 13 66,7% va 38,03%. Trong
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nhom khang thudc, ti 18 tré cham phat trién tm than — van dong chiém wu thé
Véi 93,75%. Trong khi d6, nhém dap tng thude da sd tré phét trién binh thuong
VGi ti 16 73,27%. Su khac biét nay c6 ¢ nghia théng ké véi OR = 25,96,
p = 0,000.

Bang 3.13. Phan b mdc phat trién tm than - van dong nhém nghién ctu

. Nhom khang Nhom dap @ng R
Phat trién tam van £ I Tong
A ‘ thuoc thuoc
dong n (%)
n (%) n (%)
Phat trién binh thuong 7 (9,86) 64 (90,14) 71 (100,0)
Cham nhe 24 (51,06) 23 (48,93) 47 (100,0)
Cham trung binh 29 (76,31) 9 (23,68) 38 (100,0)
Cham nang 49 (90,74) 5 (9,25) 54 (100,0)
Cham nghiém trong 3 (100,0) 0(0,0) 3(100,0)
Tong s6 112 (100,0) 101 (100,0)

Trong nhém nghién cizu, nhém khang thudc duoc ghi nhan 4 mirc ¢6 cham
phat trién nhe, trung binh, nang va nghiém trong vai ti 18 lan lugt nhu sau:
51,06%, 76,31%, 90,74% va 100%. Trong khi d6, nhom dap ring thudc 4 muc
d6 co ti I¢ lan luot 1a: 48,93%, 23,68%, 9,25%, 0,0%. Qua cAc ti Ié thong ké
cta 2 nhém nhan thay: mac d6 cham phat trién tdm than - van dong cang nang
ti 16 gap & nhom khang thubc cang cao va nguoc lai ddi v6i nhom dap Gng

thudc.
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3.1.4. Pic diém can 1am sang nhém nghién céu
3.1.4.1. Pién nio d6
Bang 3.14. Méi lién quan két qua DND bat thuong va tinh trang khang thudc

Két aui Nhém khang [Nhém dap ing
D;H‘;“a thude thudc OR | 95%ClI P
n (%) n (%)
Binh thuong 8 (7,14) 55 (54,45)
- 15,54 (6,85 —35,25 |p =0,000
Bét thuong 104 (92,86) | 46 (45,55)
Tong 112 (100) 101 (100)

100% tré trong nhdm nghién ciru dugc lam BDND, trong d6 c6 150 tré co
bat thuong dang dong kinh trén DND chiém 70,42%. Tré cd két qua bat thuong
dang dong kinh trén DND & nhém khang thudc cao hon nhém dap tng thube
Véi ti 1¢ lan luot 12 92,68%, 45,55%. Su khac biét nay c6 v nghia thong ké voi
OR = 15,54, p = 0,000.

Bang 3.15. Phan b dic diém song dién nio dd nhom nghién ctu

Nhom khang Nhom dap
Pic diém song DPND thuoc rng thudc
n (%) n(%o)
DND binh thuong 8 (7,14) 55 (54,45)
Kich phat dang cuc bo 19 (16,96) 0(0,0)
Kich phat dang cuc bo héa toan thé 42 (37,50) 9(8,91)
Kich phat dang toan thé 42 (37,50) 37 (36,64)
Tong 112 (100,0) 101 (100,0)

Trong nhém nghién ctu ching ti ghi nhan, BDND binh thuong trong hai
nhom khang thudc va nhém dap ung ti 1¢ lan luot 14 7,14%, 54,45%. Bién doi
s6ng kich phat dang cuc bo chi xuat hién & nhdm khang thubc va & nhoém nay,
bién d6i song kich phat dang cuc bo hoa toan thé va kich phat dang toan thé cé
ti 16 bang nhau vai 37,5%. Trong nhom dap tng thudc, hai ti 1& d6 1an luot 12
8,91% va 36,64%.
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Bang 3.16. Méi lién quan dang s6ng kich phat DND va tinh trang khang thuéc

, Nhom khang |Nhom dap ung
Ket qua DND , ) OR | 95% CI p
thuoc n (%) | thuoc n (%)

Kich phat dang cuc bd 62 (59,61) 9 (19,56)

- 5,97 2,61 -13,66|p =0,000
Kich phat dang toan thé | 42 (40,39) 37 (80,44)

Téng 104 (100,0) | 46 (100,0)

Trong nhém khang thudc, song DND kich phét dang cuc bo chiém wu thé
hon kich phét dang toan thé véi ti 18 14 59,61% so véi 40,39%. Nguoc lai, trong
nhom dap tng, séng dang kich phét toan thé lai uu thé hon vai ti Ié 12 80,44%
S0 Vi 19,56%. Su khéc biét ndy c6 ¥ nghia théng ké (OR= 5,97, p = 0,000).
3.1.4.2. Cong hudng tur So ndo
Bang 3.17. Mai lién quan két qua CHT so ndo bat thuang va tinh trang khang

thudc
, Nhom khang Nhom dap
Ket qua CHT so A . £
~ thuoc ung thuoc OR 959% CI P
nao
n (%) n (%)
Binh thuong 46 (41,07) 86 (85,14)
- 8,23 4,23 -15,99 p =0,000
Bat thuong 66 (58,93) 15 (14,86)
Tong 112 (100,0) 101 (100,0)

Trong nghién ctiru cua chdng t6i, 100% tré dugc chup CHT so ndo, ghi
nhan duoc 38,02% két qua bat thuong. Trong d6, nhém dong kinh khang thuéc
c6 két qua bat thuong trén phim CHT so ndo chiém wu thé hon nhom dap tng
thudc véi ti 18 12 58,93% so véi 14,86%. Nguoc lai véi két qua bat thuong, két
qua chura tim thay ton thuong ¢ nhom dap tng thudce lai cao hon véi ti 1é 85,14%

S0 v&i 41,07%. Su khac biét nay c6 y nghia thong ké vai OR = 8,23, p = 0,000.
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Bang 3.18. Phan b dic diém cong hudng tir so ndo nhém nghién ctu

Pic diém CHT so nio thuoc tl? e g
: : udc n (%)
n (%o)
n (%)
Bit thuong dang loan san vé no 20 (95,23) 1(4,77) 21 (100,0)
Teo nhu mé nhiéu thuy ndo 9 (69,23) 4 (30,77) 13 (100,0)
Xo hoa hoi hai ma mot bén 0(0,0) 2 (100,0) 2 (100,0)
Teo nhu m6 khu trd mdt thuy ndo 6 (85,71) 1(14,29) 7 (100,0)
T6n thuong khac 31 (82,05) 7 (17,95) 38 (100,0)
Khoéng tim thay ton thuong 46 (34,09) 86(65,91) 132(100,0)
Tong 112 (100,0) 101 (100,0) 213 (100,0)

Trong nhém nghién ctu ching tdi ghi nhan cac dic diém CHT so ndo bat
thuong gdom: dang loan vo ndo c6 21/81 trudng hop chiém 25,92%, Teo nhu mo
nhiéu thiy ndo c6 13/81 truong hop chiém 16,04%, xo hoa hdi hai md mot bén co
2/81 truong hop chiém 2,46%, teo nhu md khu trd mot thiy ndo c6 7/81 trudng hop
chiém 8,64% va ton thuong khac c6 38/81 truong hop chiém 46,91%. Mat khéc, c6
132/213 truong hop chiém 61,97% khéng tim thay ton thuong.
3.1.4.3. Thuc trang diéu tri dong kinh khang thuéc nhém nghién ctu

Bang 3.19. Phéi hop thubc chéng dong kinh & nhém khang thudc

R R A S6 1an xuat hién trong
Vi tri tac dong Tén thuoc i . A
cac phoi hop thuoc
CBz 12
U’ ché kénh
c che _en OXC 30
Natri
LTG 40
PB 32
Tang hoat dong hé
ans 1oat dons ¢ BZD (Clobazam) 14
GABA
VGB 20
) . LEV 175
Phoi h hiée
oi o;p nhiéu co TPM 170
cheé
VPA 198
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Cac thubc duoc lya chon dé khoi dau trong nhom dong kinh khang thube
trong nghién ctu ching t6i gom: Valproate, Carbamazepine, Oxcarbazepin,
Levetiracetam, Phenobarbital, trong d6, dimg dau 1a Valproate. Chlng t6i ghi
nhan c6 téng cong 9 thude dugce dung dé phdi hop duge chia vao 3 nhém co
ché chinh: @c ché kénh Natri, ting hoat dong hé GABA va phdi hop nhiéu co
ché. Nhu vay thude duoc st dung nhiéu nhat dé phéi hop trong nghién ciru cua
ching t6i chi yéu l1a cac thudc chéng dong kinh phé rong, dung hang dau 1a
VPA, dung thir hai va ba lan luot 1a LEV va TPM (Bang 3.17). Két qua nghién
ctru cho thay, trong 2 nhém nghién ctu thi nhom dap tng thuong chi ding 1
loai thudc khang dong kinh 12 c6 thé khéng ché con hoan toan. Nguoc lai nhom
dong kinh khang thudc viéc phdi hop céc thube (> 2 thudc) 1a pho bién.

3.1.5. C4c yéu té nguy co dong kinh khang thuéc khi phan tich da bién
Bang 3.20. C4c yéu t6 nguy co dong kinh khang thudc khi phan tich da bién

Yéu té 1am sang Beta | SE OR 95% CI p
Tién sir co giat tudi so sinh 1,7 | 0,9 5,7 1,1-31,4 |0,04
Tién sir co giat do sét 1,0 | 05 2,6 1,2-6,7 | 0,04
Tién st trang thai dong kinh 32 | 09 | 241 | 39-1465 |0,00

Cham phat trién tm than -vandong | 2,6 | 06 | 13,8 4,6-41,3 0,00

DND bit thuong 2,1 0,5 7,8 2,7-22,4 0,00

Bt thuong CHT so ndo 1,4 0,4 4,2 1,7-10,1 | 0,00

B: hé so beta, SE: sai so chuan, OR: ti suat chénh, CI: khoang tin cay

Phan tich hdi quy logistic da bién ching tdi ghi nhan cac yéu té nguy co
doc 1ap véi aong kinh khang thudc gdm: tién sir co giat tudi so sinh (OR = 5,7,
p = 0,04), tién str co giat do sét (OR = 2,6, p = 0,04), tién sir trang thai dong
kinh (OR = 24,1, p = 0,00), cham phat trién tdm than - van dong (OR = 13,8, p
= 0,00), DND bat thuong (OR = 7,8, p = 0,00) va bat thuong CHT so ndo (OR
= 4,2, p = 0,00).
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3.2. Xac dinh da hinh gen SCN1A, ABCB1 va GABRAL
3.2.1. Két qua tach chiét DNA tong sé va khuéch dai vang trinh tw mang

cac bién thé gen quan tam

E
M 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43

Hinh 3.1. bién di 46 DNA tong sb ctia mot sé mau dai dién
M: Thang DNA chudn 1kb. Cac giéng E24-43: cac mau ddp itng dai dién.

DNA tong sé cua 213 tré mac dong kinh (112 mau khang thuoc va 101
mau dap (ng thudc) sau khi tach chiét tir mau ngoai vi duoc kiém tra bang ky
thuat dién di gel agarose 0,8% va do OD ¢ budc song 260 nm va 280 nm kiém
tra d6 tinh sach. Két qua dién di cho thay hau hét san pham DNA tong sb sau
khi tach chiét c6 cac dai bang rd rang, sang tap trung ¢ vung kich thudc khoang
20 kb trén ban dién di va gan nhu khong bi duat giy. Nong d6 DNA tong s6 cua
c4c mau nghién ctru thu duoc nam trong khoang tir 6,3 dén 84,7 ng/ul, c6 do
tinh sach cao (A260/280 > 1,80), dam bao yéu cau vé chat luong cho cac budc
thi nghiém tiép theo (Phu luc 3, trang 1X). Két qua tach chiét DNA tong s6 cua

mot s6 mau dugc minh hoa trong Hinh 3.1.
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M1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
SCN1Ars2298771

500 bp = 498 bp

.‘-----”“.-.‘

SCN1Ars3812718

424 bp
500 bp = s

- -

i

SCN1Ars10188577

344 bp

Hinh 3.2. Bién di d6 san pham khuéch dai 03 bién thé rs2298771, rs3812718
va rs10188577 gen SCN1A
M: Thang DNA chudn. Cac giéng 1-15: San pham PCR céc vung trinh ti mang céc bién
thé gen SCN1A quan tam cia 15 mdu dai dién

M1 2 3 4 5 6 7 8 9 101112 13 14 15

ABCB1rs1128503

367 bp
500 bp i Ee S s s D ed D ED D b G .S €D ED

ABCB1rs1045642

EEVAY

Hinh 3.3. Pién di d6 san pham khuéch dai 02 bién thé rs1128503, rs7045642
gen ABCB1
M: Thang DNA chudn. Cac giéng 1-15: San pham PCR céc vuing trinh ti mang céc bién
thé gen ABCB1 quan tam cua 15 mdu dai dién
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M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
GABR1rs2279020

326 bp

Hinh 3.4. bBién di d6 san pham khuéch dai rs2279020 gen GABRA1
M: Thang DNA chudn. Céc giéng 1-15: San phdm PCR céc ving trinh tz mang bién thé
gen quan tam ¢ 15 mau dai di¢n

Céc vuing trinh tu mang c4c bién thé gen quan tim dugc khuéch dai sir dung
cac cap mdi dic hiéu (Bang 2.1). Sau d6 san pham PCR duoc dién di kiém tra
trén gel agarose 1%. O tat ca cac mau nghién cau (112 mau khang thuée va 101
mau dap tng thudc), chiing t6i da khuéch dai thanh cong tat ca 7 doan gen mang
c4c bién thé quan tdm va kich thudc bang dién di phdl hop véi tinh toan ly thuyét,
bao gom 03 bién thé rs2298771 (498 bp), rs3812718 (424 bp), rs10188577 (344
bp) thudc gen SCN1A (Hinh 3.2), 02 bién thé rs1128503 (367 bp) va rs1045642
(337 bp) thudc gen ABCBL (Hinh 3.3) va bién thé rs2279020 thuc gen GABRAL
(Hinh 3.4). Hinh anh céc bang dién di sang, gon va khong c6 san pham phu, thé
hién d6 dic hiéu cia mdi va phan tng.
3.2.2. Phan bé kiéu gen va allele ciia cac da hinh dwoc khao sat trong nhom
mau nghién ciru

San pham khuéch dai dic hiéu cac doan gen mang cac bién thé quan tam

duoc tinh sach va giai trinh ty truc tiép xac dinh bién thé, dong thoi tan sé kiéu
gen, tan s6 allele va trang thai can bang di truyén caa mdi bién thé ciing duoc

chi ra.
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3.2.2.1. C4c bién thé gen SCN1A

a) SCN1A rs2298771
240 240
C AT AC A RC A G A A A C ATAC A AC A G A A A
AA
MAN Ak AW\ A/\ AN
‘f ‘_‘!./\ / \A/ \t H . 'J TRYAYRYA! -L—‘LA-/ _'h; TR
b) ‘c
SCN1A rs3812718 i SCN1A rs10188577
180 i 140 150
TCACTTCTTACTCT|]|]GAAAGCACTGTC CAT
! r
VY /L VAN W /\ ‘
A { |,l : u v \ /\/\ L\; \/ H
TC.-\CTTYTT‘ACCTiG-\i-\GCRCTGC{T
cr A AG
il || \

‘ﬂ'\ A M i [ I n A A 1\
JAASRIRVAY [VV LYYV
170 : 140
T CACTTTTTACTCTI( I'WGAAAGCGCTGTCAT
™ A GG

! M fi "

‘ f \ il A | | A A “ B A
V| WA \ \
A ABANAAN I WAV

Hinh 3.5. Két qua giai trinh tu xac dinh cac bién thé SCN1A
Ch thich: (a) rs2298771, (b) rs3812718 va (c) rs10188577. V; tri bién thé dwoc danh dau
bang hép xanh nhat, mau den/ds cia nucleotide trong hgp biéu th; cho nucleotide kiéu
dai/biéen doi.

Tong sb ba bién thé gen SCN1A (NM_001165963.4) duoc tién hanh sang
loc trén 213 mau nghién ctu thdng qua giai trinh tu Sanger, bao gdm: bién thé
rs2298771 (c.3199G>A/C), rs3812718 (IVS5N+5C>T/A) va rs10188577
(NM_006920.6:¢.265-699A>G) (Hinh 3.5). Sau khi phan tich két qua dua trén
phan mém BioEdit, chdng t6i thay rang tat ca cac mau nghién ciru déu co két

qua giai trinh ty tot véi cac tin hiéu rd rang va khong co tin hiéu nhidu.
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Bang 3.21. Tan s6 kiéu gen va tan sé allele cac bién thé gen SCN1A
. Nhém dap @ng Nhom khéng , ,
» ; Kiéu i i Tong so
Bien the thuoc thuoc
gen/allele n (%)
n (%) n (%o)
GG 1(0,99) 1(0,89) 2 (0,94)
GA 16 (15,84) 31 (27,68) 47 (22,06)
rs2298771
AA 84 (83,17) 80 (71,43) 164 (77)
(G>A/C)
Allele G 18 (8,91) 33 (14,73) 51 (11,97)
Allele A 184 (91,09) 191 (85,27) 375 (88,03)
CcC 11 (10,89) 27 (24,11) 38 (17,84)
CT 53 (52,48) 39 (34,82) 92 (43,19)
rs3812718
TT 37 (36,63) 46 (41,07) 83 (38,97)
(C>T/IA)
Allele C 75 (37,13) 93 (41,52) 168 (39,44)
Allele T 127 (62,87) 131 (58,48) 258 (60,56)
AA 71 (70,3) 79 (70,54) 150 (70,42)
AG 26 (25,74) 31 (27,68) 57 (26,76)
rs10188577
GG 4 (3,96) 2 (1,79) 6 (1,82)
(A>G)
Allele A 168 (83,17) 189 (84,38) 357 (83,8)
Allele G 34 (16,83) 35 (15,63) 69 (16,2)

Déi voi bién thé SCN1A rs2298771 (¢.3199G>A/C), hai kiéu gen gom
GA (47/213 mau nghién ciru) va AA (164/213 mau nghién ciru) dugc xéac dinh
& ca nhom khang thubc va dap wng thudc; chi cd 2 tré mang kiéu gen dong hop
tar kiéu dai GG (Hinh 3.7a; Bang 3.19). Trong nhom khéang thubc, c6 01/112
tré mang kiéu gen GG, 31/112 tré mang kiéu gen di hop tir GA va 80/112 tré

mang kiéu gen ddng hop tir bién d6i AA. O nhom dap tng thube, da xac dinh

dugc 01/101 tré mang kiéu gen GG, 16/101 tré mang kiéu gen di hop tir GA va

84/101 tré mang kiéu gen AA. Tan sé allele kiéu dai G va allele bién ddi A lan
lugt & nhém khang thude va dap tng lan luot 12 14,73% va 85,27%; 8,91% va
91,09%). Khéng c6 truong hop ndo mang allele C bién d6i (G>C) duoc tim

thay trong nghién ciru nay (Bang 3.19).
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Dbi voi bién thé SCN1A rs3812718 (IVS5N+5C>T/A), ba kiéu gen duoc
xac dinh, gdm dong hop tu kiéu dai CC (38/213 mau), di hop tir CT (92/213
mau) va ddng hop tir kiéu bién d6i TT (83/213 mau) (Hinh 3.7b; Bang 3.19).
O nhém khéng thudc, c6 27/112 tré mang kiéu gen dong hop tu kiéu dai CC,
39/112 va 46/112 tré lan lugt mang kiéu gen di hop/ddng hop tir bién doi CT
va TT. Trong nhom dap (g, tan s6 kiéu gen CC, CT va TT duoc xac dinh lan
luot 14 11/101; 53/101 va 37/101. Tan sé allele & nhém khang thudc 13 allele C
chiém 41,52%, allele T chiém 58,48%. O nhom dap ung, tan s allele C 1a
37,13%, tan so allele T 14 62,87%. Allele A bién d6i (C>A) khong dugc tim
thay ¢ bat ky mau nao trong nghién ctu (Bang 3.19).

Déi véi bién thé SCN1A rs10188577 (NM_006920.6:¢.265-699A>G), ba
kiéu gen duoc xac dinh, bao gom AA (150/213 mau), AG (54/213 mau) va GG
(6/213 mau) (Hinh 3.7c; Bang 3.19). Tan s6 kiéu gen dong hop tir kiéu dai AA
chiém da s6 & ca hai nhdm mau nghién ctu, bao gom 79/112 tré & nhém khéang
thudc va 71/101 tré & nhoém dap ung. Kiéu gen di/ddng hop tir bién doi lan luot
duogc xac dinh & nhom khang thudc va dap ung lan luot 1a 31/112 AG; 2/112
GG va 26/101 AG; 4/101 GG. Tan s6 allele & nhém khang thuéc 13 allele A
chiém 84,38% va allele G chiém 15,63%. Trong nhoém dap ung, tan sb allele A
va G lan luot 12 83,17% va 63,13% (Bang 3.19).

Chi tiét kiéu gen céc bién thé SCNI1A rs2298771, rs3812718 va
rs10188577 cua toan bd mau nghién cau duoc liét ké trong Phu luc 4 (trang
XI1). Ca hai nhém déu dat trang thai can bang di truyén theo Hardy-Weinberg
(Phu luc 5, trang XX).
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3.2.2.2. C4c bién thé gen ABCB1

a) ABCB1 rs1128503 b)  aBcB1rs1045642

220

140

G AAGGGT CTGAATVGC C C T CACAATTCTTC CT
AA
N\ P A I
AAAAANNNA
/\/\i ‘A m VY VYV
140
C C T CACRA AT CTTCT
AG
A A AW
Il lf lll ll\ I
/\/\ VoYY 1/ \

140
Cc CTCACIGATTCTOCT

GG (|
W f\ A A AN
A AW AWAW RYANAVANAYA
AATATATAVAVNAATAVS M W “A’ a,

Hinh 3.6. K&t qua giai trinh tu xac dinh céc bién thé ABCB1
Ch thich: (a) rs1128503 va (b) rs7045642. Vi tri bién thé duwgc danh ddu bang hgp xanh
nhat, mau den/do cua nucleotide trong hgp biéu thi cho nucleotide kiéu dgifbién doi.

Théng qua giai trinh tu Sanger, chiing t6i da khao sat duoc hai bién thé
ABCB1 (NG_011513.1) rs1128503 va rs7045642 trén tong s6 213 mau nghién
ctru bao gém 112 mau dong kinh khang thudc va 101 mau dap ang thude. Két
qua giai trinh ty truc tiép thu dugc véi tin hiéu tét, rd rang o tat ca mau nghién

ctru Va gan nhu khéng c6 tin hiéu nhiéu (Hinh 3.6).
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Bang 3.22. Tan s6 kiéu gen va tan sé allele cac bién thé gen ABCB1

Nhom dap @ng Nhom khéng X ,
> 2 . . , Tong so
Bien the Kieu gen/allele thuoc thuoc
n (%)
n (%o) n (%o)
TT 45 (44,55) 43 (38,39) 88 (41,31)
TC 41 (40,59) 54 (48,21) 95 (44,6)
rs1128503
(T50) CC 15 (14,85) 15 (13,39) 30 (14,09)
>
Allele T 131 (64,85) 140 (62,5) 272 (63,85)
Allele C 71 (35,15) 84 (37,5) 155 (36,15)
TT 15 (14,85) 10 (8,93) 25 (11,74)
TC 53 (52,48) 55 (49,11) 108 (50,7)
rs7045642
(T50) CC 33 (32,67) 47 (41,96) 80 (37,56)
>
Allele T 83 (41,09) 75 (33,48) 158 (37,09)
Allele C 119 (58,91) 149 (66,52) 268 (62,91)

Bién thé ABCB1 rs1128503 (g.167964T>C) c6 ba kiéu gen duoc xac
dinh gdm TT (88/213 mau), TC (95/213 miu) va CC (30/213 miu) (Hinh 3.6a,
Bang 3.22). O nhoém khang thudc, 43/112 tré mang kiéu gen dong hop tir kiéu
dai TT, 54/112 tré mang kiéu gen di hop TC va 15/112 tré mang kiéu gen di
d6ng hop tir bién d6i CC. Trong nhém dap tng, tan sé kiéu gen TT, TC va CC
duogc xac dinh lan luot 14 45/101; 41/101 va 15/101. Tan sé allele & nhém khang
thudc 1a allele T chiém 62,5%, allele C chiém 37,5%. O nhom dép ung, tan sé
allele T 12 64,85%, tan sb allele C 1a 35,15% (Bang 3.22).

Bién thé ABCB1 157045642 duoc bao cao c6 3 kiéu thay thé nucleotide
(T>GICIA) c6 thé xay ra tai vi tri g.208920 trén trinh tu gen (NG_011513.1).
Két qua giai trinh ty Sanger vuing trinh tu chira bién thé rs7045642 caa 213 mau
nghién ctiu cho thay chi c6 duy nhét kiéu thay thé g.208920T>C duoc xac dinh,
vé6i ba kiéu gen twong ung gdm TT (25/213 mau), TC (108/213 miu) va CC
(80/213 mau) (Hinh 3.6b, Bang 3.22). Trong nhém khang thudc, c6 10/112 tré
mang kiéu gen dong hop tir kiéu dai TT, 55/112 tré mang kiéu gen di hop tir
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TC va 47/112 tré mang kiéu gen dong hop tir bién d6i CC. G nhom dép tng,
d4 xac dinh duoc 15/101 tré mang Kiéu gen TT, 53/101 tré c6 kiéu gen di hop
tar TC va 33/101 tré mang kiéu gen CC. Tan s6 allele kiéu dai T va allele bién
d6i C lan luot & nhdm khang thude va dap ung lan luot 1a 33,48% va 66,52%;
41,09% va 58,91% (Bang 3.22)

Chi tiét kiéu gen hai bién thé ABCB1 rs1128503 va rs7045642 cua ting
mau nghién ctru duoc thé hién trong Phu luc 4 (trang XI1). Ca hai nhém nghién
ctru déu dat trang thai can bang di truyén theo Hardy-Weinberg (Phu luc 5,
trang XX).
3.2.2.3. Bién thé gen GABRA1

GABR1 rs2279020

130

T T T A A T G G T C AC T

Wi AAAA
130

T T T A A TZR GT CAC T
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120 130

T T T A A T A GT CAC T

AA
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Hinh 3.7. Két qua giai trinh tu xac dinh cac bién thé GABRAL rs2279020
Ch thich: Vi tri bién thé duoc danh ddu bang hép xanh nhat, mau den/dé cua nucleotide
trong hép biéu th; cho nucleotide kiéu dai/bién doi.

Bién thé GABRA1L (NG_011548.1) duy nhat duoc sang loc trong nghién
ctru ndy 1 rs2279020 (g.53693G>A). Két qua giai trinh ty Sanger chi ra ca ba
kiéu gen GG (48/213 miu), GA (122/213 mau) va AA (43/213 miu) déu duoc



phat hién (Hinh 3.7).
Bang 3.23. Tan s6 kiéu gen va tan sé allele cac bién thé gen GABRAL
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Nhom dap wng | Nhom khang , ,
Lz 2 P < Tong so
Bién thé Kiéu gen/allele thuoc thuoc
n (%)
n (%o) n (%)
GG 23 (22,77) 25 (22,32) 48 (22,54)
GA 56 (55,45) 66 (58,93) 122 (57,28)
rs2279020
AA 22 (21,78) 21 (18,75) 43 (20,18)
(G>A)
Allele G 102 (50,5) 116 (51,79) 218 (51,17)
Allele A 100 (49,5) 108 (48,21) 208 (28,83)

Tan sb kiéu gen di hop tir GA chiém da s6 & ca hai nhém mau nghién ctu,
bao gom 66/112 tré nhém khang thudc va 56/101 tré nhom dap tng. Kiéu gen
déng hop tir Kiéu dai/bién doi lan luot duoc xac dinh & nhém khang thudc va
dap Gng lan luot 14 25/112 GG; 21/112 AA va 23/101 GG; 22/101 AA. Tan sb
allele & nhom khang thudc la allele G chiém 51,79% va allele A chiém 48,21%.

Trong nhom dap ung, tan sb allele kiéu dai G va allele bién d6i A lan luot 1a

50,5% va 49,5% (Bang 3.23).

Chi tiét kiéu gen bién thé GABRAL rs2279020 cua toan bd mau nghién

ctru duoc liét ké trong Phu luc 4 (trang XI1). Ca hai nhdm nghién cau déu dat

trang thai can bang di truyén theo Hardy-Weinberg (Phu luc 5, trang XX).
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3.3. Khao sa&t méi lién quan giira cac bién thé gen SCN1A, ABCB1 va

GABRA1 dén kha ning khang thudc chéng déng kinh

3.3.1. Panh gia dic diém di truyén ciaa nhom nghién céu
Bang 3.24. Mdi lién quan cac bién thé gen SCN1A, ABCB1 va GABRAL va

tinh trang khang thuéc

Nhom Nh,é m
Gen | Biénthé | aapumg 52323 OR | 95%Cl o | P
n (%) )
n (%)
rs2298771
AA 84 80 Ref
GA 16 (15,8) | 31(27,7) | 2,019 | 1,035-4,068 | 0,037 | 0,038
GG 1 1 1,049 | 0,026-41,412 | 0,972"
GG+GA/AA | 17(7,98) | 32(15,02) | 1,963 | 1,019-3,893 | 0,042
GA+AA/GG 100 111 1,109 | 0,028-43,654 | 0,941
A 184 191 0,538 | 0,277-1,007 | 0,051
G 18 33 1,856 | 0,992-3,598 | 0,051 n0s2
rs3812718
CcC 11 27 ref
SCNLA CT 53 (52,48) | 39 (34,82) | 0,304 | 0,129-0,676 | 0,002 | 0,01
TT 37 46 0,512 | 0,216-1,152 | 0,102
CC+CT/TT 64 66 0,83 | 0,475-1,445 | 0,704
CT+TT/CC | 90(89,12) | 85(75,83) | 0,389 | 0,174-0,818 | 0,011
C 75 93 1,201 | 0,813-1,777 | 0,354
0,355
T 127 131 0,832 | 0,562-1,229 | 0,354
rs10188577
AA 71 79 ref
AG 26 31 1,07 | 0,579-1,989 | 0,824 | 0,617
GG 4 2 0,467 | 0,056-2,621 | 0,352"
AA+AG/GG 97 110 2,182 | 0,392-17,960 | 0,425
GG+AG/AA 30 33 0,969 | 0,546-1,791 | 0,915
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Nhom | Nhom
Gen | Biénthé | aapumg 52323 OR | 95%Cl o | P
n (%) )
n (%)
A 168 189 1,092 | 0,649-0,836 | 0,735
G 34 35 0,915 | 0,544-1,538 | 0,735 .79
rs1128503
TT 45 43 ref
TC 1 54 1,375 | 0,766-2,476 | 0,279 | 0,533
cc 15 15 1,046 | 0,451-2,426 | 0,914
TT+TC 86 97 1,127 | 0,514-2,471 | 0,759
TC+CC 56 69 1,287 | 0,744-2,233 | 0,316
T 131 140 | 0,903 | 0,607-1,342 | 0,614
ABCEL C 71 84 1,106 | 0,744-1,646 | 0,614 0614
rs1045642
TT 15 10 ref
TC 53 55 1,544 | 0,638-3,881 | 0,324 | 0,231
cc 33 47 2,111 | 0,846-5470 | 0,1
TT+TC 68 65 0,673 | 0,381-1,177 | 0,162
TC+CC 86 102 1,765 | 0,756-4,294 | 0,179
T 83 75 0,722 | 0,485-1,071 | 0,104
C 119 149 1,348 | 0,932-2,057 | 0,104 0105
152279020
GG 23 25 ref
GA 56 66 1,084 | 0,551-2,127 | 0,812 | 0,836
AA 22 21 0,879 | 0,381-2,020 | 0,757
GABRA!
GG+GA 79 91 1,205 | 0,613-2,375 | 0,581
GA+AA 78 87 1,08 | 0,561-2,078 | 0,813
G 102 116 1,052 | 0,719-1541 | 0,79 | 0,79
A 100 108 | 0,949 | 0,648-1,390 | 0,79
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Su khac biét trong tan sb kiéu gen va tan sé allele cua 06 bién thé di
truyén tiép tuc duoc khao sét gitta hai nhém khang thudc va nhom dap ung dé
danh gia moi lién hé giita diac diém di truyén va kha nang khang thudc & tre
mac dong kinh (Bang 3.24).

Trong ba bién thé gen SCN1A duoc khao sét, sy phan bd kiéu gen
rs2298771 va rs3812718 giira hai nhém khéang thubc va dap ung déu biéu thi
su khéc biét co ¥ nghia thong ké véi gia tri p 1an luot 14 0,038 va 0,01. Déi voi
bién thé rs2298771, khi so sanh vai kiéu gen AA, kiéu gen di hop tor AG &
nhém khang thudc biéu thi tan s6 cao hon c6 ¥ nghia thong ké so véi nhom dap
ung (OR = 2,019; p = 0,037). Tuy nhién, khéng co su khac biét c6 ¥ nghia
thong ké vé tan sé allele giita hai nhom khang thuoc va nhém dép tng thudc.
Ngoai ra, md hinh di truyén troi (GA+AA/GG) va di truyén lan (GG+GA/AA)
cling dugc danh gia; két qua chi ra co su khac biét c6 y nghia théng ké giira hai
nhém nghién ctu trong mé hinh di truyén lin (GG+GA/AA; OR = 1,963; p =
0,042). Doi véi bién thé SCN1A rs3812718, tan s6 kiéu gen di hop ta CT &
nhoém khéang thudc thap hon ¢ ¥ nghia théng ké so voi nhom dap ung thude
(OR = 0,304; p = 0,002); trong khi khong c6 su khac biét trong kiéu gen dong
hop tir kiéu dai/bién doi gitta hai nhdm nghién ctu. Mé hinh di truyén troi
(CT+TT/CC) duoc tim thdy & nhém dap ting cao hon dang ké so véi nhom
khang thuéc (p = 0,011, OR = 0,389) (Bang 3.24).

Bién thé gen SCN1A tht ba duogc khao sét 1a rs10188577, tuy vay khong
c6 su khac biét c6 y nghia théng ké giira hai nhém nghién ctu trong phan b
kiéu gen, allele ciing nhu mé hinh di truyén trdi 13n (p > 0,05).

Sy phan bd kiéu gen, allele va md hinh di truyén troi/lan tiép tuc duoc khao sat
& 2 bién thé gen ABCB1 (rs1128503 va rs1045642) va GABRA1 rs2279020; tuy
nhién ciing khong tim thdy su khéc biét co y nghia théng ké giira hai nhém

nghién cuu (Bang 3.24).



3.3.2. Phan tich kiéu gen don bdi SCN1A va ABCB1 trong nhém nghién
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curu
Bang 3.25. Phan b cac kiéu gen don boi SCN1A va ABCB1
Nhém dap &ng thudc Nhém khéng thudc
Haplotype p
n (%o) n (%o)
SCN1A rs2298771 (G>A) vs rs3812718 (C>T)
GC 17 (8,42) 30 (13,4) 0,104
AC 58 (28,71) 63 (28,1) 0,89
GT 1(0,5) 3(1,3) 0,386
AT 126 (62,38) 128 (57,1) 0,228
SCN1A rs3812718 (C>T) vs rs10188577 (A>G)
CA 75 (37,13) 92 (41,1) 0,405
TA 93 (46,04) 97 (43,3) 0,57
CG 0 1(0,4) 0,944
TG 34 (16,83) 34 (15,2) 0,64
SCN1A rs2298771 (G>A) vs rs3812718 (C>T) vs rs10188577 (A>G)
GCA 17 (8,42) 30 (13,4) 0,1
ACA 58 (28,71) 63 (28,1) 0,89
GTA 0 2(0,9) -
ATA 93 (46,04) 95 (42,4) 0,397
GCG 0 0 0,94
ACG 0 1(0,4) -
GTG 1(0,5) 1(0,4) 0,94
ATG 33 (16,34) 33 (14,7) -
ABCBL1 rs1128503 (T>C) vs rs1045642 (T>C)
TT 77 (38,12) 70 (31,3) 0,137
CT 6 (3,47) 5(2,2) 0,446
TC 54 (26,73) 70 (31,3) 0,305
cC 65 (32,18) 79 (35,3) 0,5




Tong s 16 kiéu gen don boi SCN1A va 4 kiéu gen don boi ABCB1 dugc Xac
dinh trong nghién cau nay, dua trén 3 bién thé SCN1A (rs2298771, rs3812718,
rs10188577) va 2 bién thé ABCB1 (rs1128503, rs1045642). Tuy nhién, khdng c6

kiéu gen don boi ndo cho thay su khéc biét c6 ¥ nghia thong ké khi so sanh giita
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nhom khang thudc va nhém dap tng thube (p > 0,05) (Bang 3.25).

3.3.3. Panh gia moi lién quan dic diém di truyén va mot/da yéu té 1am sang

lién quan dén dong kinh khang thuéc

3.3.3.1. Mdi lién quan giita dac diém di truyén va tudi khoi phat dong kinh dén

kha nang khang thubc
Bang 3.26. Mdi lién quan céc bién thé gen SCN1A, ABCB1 va GABRAL va
tinh trang khang thuéc trong nhém cé tudi khoi phéat > 12 thang

Nhom Nhom
Gen | Bién thé di‘lfu‘g'c'g ‘:2323 OR | 95%cClI P
n % n %
rs2298771

AA 59 36 ref

GA 1,163 | 0,577-4,619 | 0,336

GG
GG+GA/AA 10 10 1,631 | 0,540-4,201 | 0,336
GA+AA/GG 68 45 0,664 | 0,016-26,358 | 0,415

A 127 81 0,639 | 0,236-1,725

G 11 11 1,564 | 0,579-4,226 | 0,357

SCN1A rs3812718

CcC 6 8 ref

CT 36 (53,73) | 14 (42,42) | 0,299 | 0,082-1,032 | 0,042

TT 26 23 0,671 | 0,189-2,260 0,5
CC+CT/TT 42 22 0,897 | 0,450-1,696
CT+TT/CC 62 37 1,136 | 0,589-2,219 | 0,697

C 48 30 0,918 | 0,519-1,609 | 0,761

T 88 60 1,089 | 0,621-1,925

rs10188577
AA 46 30 ref
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Nhom Nhom
Gen | Bién thé dflfu‘(};'c‘g ‘:;'323 OR | 95%Cl D
n % n %
AG 21 14 1,024 | 0,443-2,325 | 0,975
GG 1 1 1,524 | 0,038-61,020 | 0,763
AA+AG/GG 67 44 1,04 | 0,477-2,222 | 0,922
GG+AG/AA 22 15 0,961 | 0,450-2,092 | 0,922
A 113 74 0,939 | 0,465-1,932 | 0,866
G 23 16 1,064 | 0,517-2,146 | 0,866
rs1128503
TT 31 18 0,81 | 0,219-3,192 | 0,752
TC 30 22 1,019 | 0,279-3,968 | 0,967
CcC 7 5 ref
TT+TC/CC 61 40 0,898 | 0,474-1,709 | 0,741
TC+CC/TT 37 27 1,112 | 0,584-2,108 | 0,741
T 92 58 0,866 | 0,493-1,528 | 0,617
C 44 32 1,153 | 0,654-2,025
ABCB1
rs1045642
TT 11 (16,42) | 3(9,09) |0,275| 0,056-1,034 | 0,05
TC 34 18 0,512 | 0,224-1,148 | 0,098
CcC 23 24 ref
TT+TC/CC 45 21 0,636 | 0,326-1,219 | 0,169
TC+CC/TT 57 42 1,571 | 0,820-3,064 | 0,169
T 56 (41,79) | 24 (36,36) | 0,522 | 0,288-0,925 | 0,025
C 80 (58,21) | 66 (63,64) | 1,914 | 1,079-3,464 | 0,025
rs2279020
GG 14 9 ref
GA 37 27 1,128 | 0,425-3,108 | 0,798
AA 17 9 0,827 | 0,250-2,716 | 0,743
GABRA1
GG+GA/AA 51 36 1,058 | 0,578-1,936 | 0,851
GA+AA/GG 54 36 0,944 | 0,516-1,727 | 0,815
G 65 45 1,091 | 0,639-1,856 | 0,745
A 71 45 0,915 | 0,535-1,564 | 0,745

Trong nhém tré mac dong kinh khai phéat som (< 12 thang), ching toi

khdng tim thay su khac biét co y nghia thong ké nao giira hai nhém khang
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thudc va nhom dap tng khi so sanh tan sé kiéu gen/allele ciing nhu mé hinh
di truyén cua 06 bién thé thudc cac gen SCNI1A (rs2298771, rs3812718,
rs10188577), ABCB1 (rs1128503, rs1045642) va GABRAL (rs2279020) (Phu
luc 6, trang XXI).

Nguoc lai, & nhém tré mac dong kinh khai phéat > 12 thang, két qua cho
thiy cd su khac biét co y nghia thong ké trong phan bd kiéu gen SCN1A
rs3812718CT (OR = 0,299: p = 0,042), ABCB1 rs1045642TT (OR = 0,275: p
=0,05) va hai allele T (OR = 0,522; p = 0,025), allele C (OR = 1,914; p = 0,025)
bién thé ABCB1 rs1045642 (Bang 3.24). Nhu vay, hai kiéu gen SCNI1A
rs3812718CT, ABCB1 rs1045642TT va allele T ABCB1 rs1045642 c6 thé Ia
nhitng yéu té gilp 1am giam nguy co khang thudc (OR < 1); trong khi allele C
ABCB1 rs1045642 lam ting nguy co khang thudc (OR > 1) & tré mac dong kinh
khoi phat sau 1 tudi. Ngoai hai kiéu gen va hai allele trén, chiing t6i khong tim
thay su khac biét co ¥ nghia thong ké giita hai nhom khang thudc va dap tng
khoi phat sau 1 tudi & cac bién thé gen con lai. Chi tiét két qua danh gia dac
diém di truyén cac bién thé gen SCN1A, ABCB1 va GABRAL duoc trinh bay
trong Bang 3.26.
3.3.3.2 Méi lién quan dic diém di truyén va biéu hién sét co giat dén kha nang
khang thuéc

Bang 3.27. Mdi lién quan cac bién thé gen SCN1A, ABCB1 va GABRAL va

tinh trang khang thuéc trong nhém khdng c6 tién sir co giat do sét

, Nhém
Nhom khang p
Gen Bién thé dapou’ng thube OR 95% ClI
n (%) n (%)
rs2298771
AA 68 51 ref
SCN1A
GA 14 20 1,891 | 0.873-4.193 | 0,099
GG 1 1
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Nhom Er?:r?; ;
Gen Bién thé dipung | o« OR 95% Cl
n (%o) n (%)
GG+GA/AA 15 21 1,891 | 0.873-4.193 | 0,099
GA+AA/GG 82 71 0,868 | 0.021-34.279 | 0,92
A 150 122 0,573 | 0.271-1.180 | 0,125
G 16 22 1,742 | 0.847-3.678
rs3812718
CcC 9 19 ref
CT 42 (50,6) | 24 (33,33) | 0,276 | 0.103-0.696 | 0,005
TT 32 29 0,436 | 0.162-1.102 | 0,074
CC+CT/TT 51 43 1,176 | 0.685-2.019 | 0,551
CT+TT/CC 74 53 0,85 | 0.495-1.459
C 60 (36,14) | 62 (43,02) | 1,762 | 1.097-2.840 | 0,018
T 106 82 0,749 | 0.473-1.184 | 0,214
rs10188577
AA 57 48 ref
AG 22 23 1,239 | 0.612-2.515 | 0,544
GG 4 1 0,329 | 0.011-2.476 | 0,258
AA+AG/GG 79 71 1,027 | 0.537-1.958 | 0,934
GG+AG/AA 26 24 0,973 | 0.510-1.860
A 136 119 1,048 | 0,583-1,899 | 0,87
G 30 25 0,953 | 0,526-1,714
rs1128503
TT 37 29 ref
TC 35 32 1,164 | 0,586-2,321 | 0,658
CC 11 11 1,271 | 0,474-3,416 | 0,621
ABCB1 | TT+TC/CC 72 61 0,906 | 0,528-1,556 | 0,719
TC+CC/TT 46 43 1,102 | 0,642-1,893 | 0,719
T 109 90 0,871 | 0,546-1,391 | 0,562
C 57 54 1,146 | 0,718-1,829 | 0,562

rs1045642
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Nh6m Er?:r?; ;
Gen Bién thé dap ung thube OR 95% ClI
n (%o) n (%)
TT 13 7 0,457 | 0,148-1,309 | 0,134
TC 45 35 065 | 0,323-13 | 0,217
cC 25 30 ref
TT+TC/CC 58 42 0,606 | 0,309-1,177 | 0,134
TC+CCITT 70 65 1,702 | 0,647-4,853 | 0,271
T 71 49 0,691 | 0,433-1,096 | 0,114
C 95 95 1,446 | 0,911-2,305
rs2279020
GG 19 17 ref
GA 46 41 0,991 | 0,453-2,194 | 0,992
GABRAL AA 18 14 0,781 | 0,328-2,295 | 0,774
GG+GA/AA 65 58 1,038 | 0,625-1,724 | 0,883
GA+AA/GG 64 55 0,963 | 0,579-1,599 | 0,883
G 84 75 1,06 | 0,677-1,661 | 0,794
A 82 69 0,942 | 0,602-1,475 | 0,794

Trong nghién ctu, ching t6i khao sat moi lién quan gitta dic diém di
truyén va tién st co giat do sdt ¢ tré mac dong kinh vai tinh trang khang thude
chng dong kinh. Tuy nhién, s6 luong tré dap (ng thudc cd tién sir co giat do
s6t chua dam bao ¢& mau théng ké (c& mau = 18), vi vay chdng toi tién hanh
khéo sat nguoc lai trén nhém khong co tién st co giat do sét va danh gia moi
tuong quan da hinh céc bién thé gen SCN1A, ABCB1 va GABRAL. Két qua phan
tich chi ra sy khac biét co y nghia trong phan bé kiéu gen di hop tir CT (OR =
0,276; p = 0,005) va allele C (OR = 1,762; p = 0,018) cua bién thé SCN1A
rs3812718 gitra hai nhom va dap ung thudc (Bang 3.27).
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3.3.3.3. Méi lién quan dic diém di truyén va tinh trang phét trién tdm than - van

dong dén kha ning khang thudc
Bang 3.22. Mdi lién quan cac bién thé gen SCN1A, ABCB1 va GABRAL va

tinh trang khang thuéc trong nhdm cham phat trién tdm than - van dong

Gen Bién thé ung thuoc thude OR 95% ClI
n (%) n (%)
rs2298771
AA 34 74 ref
AG 3(7,89) 30 (28,57) | 4,373 | 1,414-19,959 | 0,01
GG 1 1
GG+GA/AA | 4(10,53) | 31(29,52) | 4,373 | 1,414-19,959 | 0,01
GA+AA/GG 37 104 2,813 | 0,070-111,499 | 0,459
A 71(93,42) | 178 (84,76) | 0,246 | 0,055-0,721 | 0,011
G 5 (6,58) 32 (15,24) | 4,056 | 1,385-17,942 | 0,011
rs3812718
CcC 5 26 ref
CT 17 37 0,429 | 0,125-1,259 | 0,119
TT 15 42 0,55 0,159-1,634 | 0,276
SCN1A
CC+CT/TT 22 63 1,157 | 0,613-2,211 | 0,647
CT+TT/CC 32 79 0,864 | 0,452-1,630 | 0,647
C 27 89 1,276 | 0,741-2,230 | 0,375
T 47 121 0,783 | 0,448-1,348 | 0,375
rs10188577
AA 23 75 ref
AG 12 29 0,74 0,327-1,727 | 0,472
GG 2 1 0,166 | 0,005-2,141 | 0,087
AA+AG/GG 35 104 1,389 | 0,645-2,897 | 0,386
GG+AG/AA 14 30 0,719 | 0,345-1,549
A 58 179 1,595 | 0,796-3,103 | 0,172
G 16 31 0,626 | 0,322-1,255
rs2279020
GABRA1 GG 8 20 ref
GA 21 60 1,149 | 0,417-2,965 | 0,784
AA 8 25 1,244 | 0,385-4,037 | 0,701
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Gen Bién thé ung thuoc thude OR 95% CI
n (%o) n (%)
GG+GA/AA 29 80 0,941 | 0,515-1,720 | 0,842
GA+AA/GG 29 85 1,062 | 0,581-1,941 | 0,842
G 37 100 0,909 | 0,533-1,549 | 0,724
A 37 110 1,099 0,645-1,874 | 0,724
rs1128503
TT 17 39 ref
TC 12 51 1,836 | 0,786-4,411 | 0,151
cC 8 15 0,815 | 0,290-2,392 0,7
TT+TC/CC 29 90 0,942 | 0,484-1,807 | 0,853
TC+CC/TT 20 66 1,061 | 0,553-2,065 | 0,853
T 46 129 0,97 0,557-1,671 | 0,911
ABCBL C 28 81 1,029 | 0,598-1,795 | 0,911
rs1045642
TT 6 9 0,469 | 0,139-1,651 | 0,205
TC 17 51 0,935 | 0,407-2,121 | 0,867
cC 14 45 ref
TT+TC/CC 23 60 0,842 | 0,448-1,594 | 0,592
TC+CC/TT 31 96 1,187 | 0,627-2,228 | 0,592
T 29 69 0,759 | 0,439-1,324 | 0,324
C 45 141 1,317 | 0,754-2,277 | 0,324

Trong nhém nghién ctu, ching t6i danh gia méi lién quan dic diém di
truyén céc bién thé gen SCN1A, ABCB1 va GABRAL trong nhom tré c6 cham
phat trién tam than - van dong. Két qua chi ra sy khac biét c6 ¥ nghia théng ké
gitta nhom khéang thudc va nhom dap tng trong phan bd kiéu gen GA (OR =
4,373; p =0,01) vaca 2 allele A (OR =0,246; p = 0,011), G (OR =4,056; p =
0,011) cua bién thé SCN1A rs2298771 (Bang 3.28). Thém vao d6, mo hinh di
truyén lin (GG+GA/AA) bién thé gen SCN1A rs2298771 & nhém khang thudc
cao hon c6 ¥ nghia théng ké so véi nhom dap ung thude (OR = 4,373; p = 0,01)
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3.3.3.4. Mbi lién quan dic diém di truyén va tién sir trang thai dong kinh dén
kha nang khang thudc
Bang 3.29. Mdi lién quan cac bién thé gen SCN1A, ABCB1 va GABRAL va

tinh trang khang thuéc trong nhém khdng c6 tién sir trang thai dong kinh

gz bap ung Khép J p
Gen Bién thé n (%) thuoc OR 95% ClI
n (%)
rs2298771
AA 82 59 ref
AG 16 23 1,984 | 0,967-4,160 | 0,058
GG 1 1
GG+GA/AA 17 24 1,984 | 0,967-4,160 | 0,058
GA+AA/GG 98 82 0,837 | 0,021-33,012 | 0,9
A 180 141 0,549 | 0,273-1,075 | 0,076
G 18 25 1,821 | 0,929-3,650 | 0,076
rs3812718
CC 11 18 ref
CT 53 (53,54) 28 (33,73) | 0,327 | 0,131-0,784 | 0,009
TT 35 37 0,651 | 0,261-1,568 | 0,329
SCN1A
CC+CT/TT 64 46 0,973 | 0,590-1,600 | 0,914
CT+TT/CC 88 65 1,027 | 0,624-1,693
C 75 64 1,029 | 0,671-1,574 | 0,894
T 123 102 0,971 | 0,635-1,488
rs10188577
AA 70 57 ref
AG 25 25 1,226 | 0,633-2,377 | 0,538
GG 4 1 0,34 | 0,012-2,540 | 0,271
AA+AG/GG 95 82 1,038 | 0,562-1,911 | 0,902
GG+AG/AA 29 26 0,962 | 0,523-1,776
A 165 139 1,028 | 0,589-1,809 | 0,918
G 33 27 0,972 | 0,552-1,697
rs1128503
ABCBL TT 43 31 ref
TC 41 42 1,416 | 0,752-2,683 | 0,274
CcC 15 10 0,928 | 0,356-2,344 | 0,868
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Az Pap tng Khépg p
Gen Bién the n (%) thuoc OR 95% ClI
n (%)
TT+TC/CC 84 73 0,936 | 0,571-1,532 | 0,791
TC+CC/TT 56 52 1,068 | 0,652-1,748 | 0,791
T 127 104 0,937 | 0,610-1,441 | 0,768
C 71 62 1,066 | 0,693-1,637 | 0,768
rs1045642

TT 15 7 0,392 | 0,133-1,057 | 0,058
TC 51 36 0,584 | 0,309-1,096 | 0,09

CcC 33 40 ref
TT+TC/CC 66 43 0,721 | 0,438-1,181 | 0,191
TC+CC/TT 84 76 1,386 | 0,846-2,282 | 0,191
T 81 (40,91) | 50(30,12) |0,623 | 0,401-0,963 | 0,032
C 117 (59,09) | 116 (69,88) | 1,602 | 1,037-2,490 | 0,032

rs2279020

GG 22 19 ref
GA 54 46 0,985 | 0,473-2,065 | 0,97
AA 23 18 0,907 | 0,375-2,187 | 0,824

GABRA1

GG+GA/AA 76 65 1,028 | 0,642-1,647 | 0,904
GA+AA/GG 77 64 0,971 | 0,607-1,555 | 0,904
G 98 84 1,045 | 0,691-1,581 | 0,833
A 100 82 0,956 | 0,632-1,446 | 0,833

Trong nghién ctu, ching t6i khao sat moi lién quan gitta dic diém di

truyén va tién sir trang thai dong kinh véi tinh trang khang thuéc. Tuy nhién,

sb lugng tré dap tng thudc co tién su trang thai dong kinh chua dam bao c&

mau thong ké (c& mau = 2), vi vay chdng t6i tién hanh khao sat nguoc lai trén

nhoém khdng cd tién sir trang thai dong kinh va danh gia mdi trong quan da
hinh céc bién thé gen SCN1A, ABCB1 va GABRAL. Két qua phan tich chi ra su
khéc biét c6 ¥ nghia théng ké trong phan b kiéu gen SCN1A rs3812718CT
(OR =1,984; p = 0,01) va phan bé cua ca hai allele T (OR = 0,623; p = 0,032)
va allele C (OR =1,602; p = 0,032) bién thé ABCB1 rs1045642 (Bang 3.29).
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3.3.3.5. Ddnh gid méi lién quan ddc diém di truyén két hop cing da yéu té 1am
sang lién quan dén kha néing khang thuéc
Bang 3.30. Mdi lién quan giira kiéu gen SCN1A rs2298771GA, SCN1A
rs3812718CT va mot vai yéu t nguy co dong kinh khang thudce

Yéu t6 nguy co 1am sang va bién thé gen

SCN1A rs2298771GA, SCN1A OR 95% Cl p

rs3812718CT
Diém chin (Intercept) 0,05 0,02-0,11 <0,001
SCNI1A rs2298771 [GA] 2,43 0,99 — 6,50 0,062
Khoi phat sém 1,80 0,87 3,79 0,116
Tién sir co giat do sot 3,23 1,42 - 7,87 0,007
Tién st co giat so sinh 3,57 0,95-18,73 0,086
Cham phat trién tAm than - van dong 25,56 10,69 — 71,08 <0,001
Quan sat (Observations) 211
R? Tjur 0,433
Piém chin (Intercept) 0,07 0,01-0,29 0,001
SCN1A rs3812718 [CT] 0,38 0,12-1,05 0,071
Khoi phat sém 2,30 0,88 — 6,13 0,091
Tién sir co gidt do sdt 2,66 0,93 -8,43 0,078
Tién st co giat so sinh 3,11 0,63 -22,05 0,202
Cham phat trién tim than - van dong 34,16 | 10,27 -162,22 | <0,001
Quan sat (Observations) 130
R? Tjur 0,482

Thong qua mot loat phan tich méi twong quan giira dac diém di truyén dén
kha nang khang thudc dong kinh & tré mot cach tong quat hoac gan véi cac yéu
t6 1am sang di kéem, chung t6i lya chon hai kiéu gen SCN1A rs2298771GA va
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rs3812718CT dé phan tich sau hon. Ap dung md hinh héi quy logistic, danh
gia mdi twong quan gitta hai bién thé nay dén kha ning khang thubc khi tac
d6ng cuing cac chi s6 1am sang dic trung khac, bao gdm: khai phéat som (< 12
thang), tién st co giat do sot, tién su co giat so sinh va cham phat trién tdm than
- van dong. Phan tich chi ra khdng c6 méi quan hé c6 ¥ nghia thong ké giira hai
SNP va tinh khang thuéc & ca hai nhdm dong kinh (p > 0,05). Nhitng tré c6
cham phat trién tam than — van dong va tién sir co giat do sét c6 nguy co khang
thudc cao hon (p < 0,05).
3.4. Két qua phan tich giai trinh tw toan bé hé gen ma hdéa 11 mau dong
kinh khang thuéc

Nhu chung t6i da dé cap ¢ trén, ky thuat giai trinh ty toan bo hé gen ma
hoa (WES) la mot trong nhitng cong nghé NGS cho phép giai trinh tu toan bo
viing ma hoa caa hé gen nguoi, ving chi chiém 1% kich thudc bd gen nhung
c6 chira dén 85% so6 luong cac bién thé gay bénh. Pay dugc xem 1a mot ky
thuat xét nghiém di truyén chan doan tbi wu. Tuy nhién, thyuc té chua duoc ap
dung nhiéu trong cong dong mot phan do kinh phi xét nghiém kha cao. Trong
pham vi dé tai ching t6i lya chon 11 tré mic bénh ndo dong kinh khai phat sém
Véi cac dac diém noi troi nhu sau: tudi khoi phat dong kinh sém (< 12 thang),
tinh trang khang thudc dai dang véi tan suat con dong kinh xuat hién hang ngay,
kém theo tinh trang thodi lui hé thdng than kinh biéu hién bang cham phat trién

tam than - van dong niang va nghiém trong.
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Bang 3.31. Bic diém 1am sang cua 11 tré mac bénh nio dong kinh khoi phét sém

s £ Tén sb
2. 2.0 .. 15C0 TSco TS Cham PT Con Tan so on ) £
M) e Hitdo gt s TIVD 0 MR e amca (o e
9p sét  sinh thai PK (mie do) - (phat)  thang héng) g
+ 3
DRE10 Nam 50 8 i i i (CN) i i . ! 5 (Natri Valproat; Topiramate, Tevetiracetam)
3
DRE17 N 18 2 - + + N + + 5 30 5 (Natri Valproat; Oxacabamazepin;
(CNT) .
Levetriacetam)
4
DRE18 Nir 28 3 - + - (C+N) + - 1 30 40 (Natri Valproat; Oxacabamazepin;
Levetriacetam; Vigabatril)
3
DRE25 N 39 6 - + - (C+N) + - 4 10 3 (Natri Valproat; Oxacabamazepin;
Lammotrigine)
~ + 2
DREA8 N 26 1 ) * ) (CN) * ) 1 30 5 (Natri Valproat; oxcarbamazepin)
4
DRE49 N 13 3 - + + (C+N) + - 1 30 20 (Natri Valproat; Vigabatril; Levetiracetam;
Lammotrigine)
3
E73 Nam 66 2 - + - * + + 1 10 5 (Natri Valproat; Levetriacetma;
(CN) :
Oxcarbamzepin)
4
HANDRE1  Nam 10 1 - + + N + + 2 30 30 Vigabatrine; Levetiracetam; Lamotrigine;
(CN) g g
Gardena)
R 4
HANDRE12 Nu 7 1 - + + CN) + + 1 12 20 (Natri Valproat; Vigabatrine; Topiramate;
Levetiracetam)
~ + 2
HANDRELS N 54 2 i * i (CNT) * * 4 5 2 (Oxcarbamazepin; Topiramate)
~ + 2
HANDRE4S N 30 S i i i (CN) i " 4 10 20 (Oxcarbamazepin; Valproic Acid)
Téng hop %T]im 111 1111 411 1111 1111 611

*Tudi tai thoi diém thu mau
“+/-7: ¢6 bat thuwong/khéng bat thuong.

Chir viét tit: CP DK, chan dodn dong kinh; PKKT, dong kinh khdng thuéc; TS SCG, tién sik sot co gidt; TS CGSS, tién sir co gidt so sinh; TTPK, trang thai djng kinh; PT
TTVD, phat trién tém than van dong; DND, dién ndo dé; MRI, chup cong huong tir; TB, trung binh; CN, chdm nang, CNT, chdm nghiém trong.
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Bang 3.32. Két qua danh gia dit liéu thd cua 11 mau nghién ciru duoc lva

chon lam WES
Tén mdu Tﬁng s0 nucleotide Téng s0 GC% | AT% | 020% | 030%
dugc doc (bp) doan doc
DRE10 8,301,715,750 54,978,250 51,8 48,2 97,5 93,2
DRE17 6,636,547,848 43,950,648 51,9 48,1 97,3 92,9
DRE18 6,057,176,552 40,113,752 52,2 47,8 97,4 93,2
DRE25 6,072,190,180 40,213,180 52,4 47,6 97,3 93
DRE48 8,180,248,028 54,173,828 52,6 47,4 97,5 93,3
DRE49 8,100,109,610 53,643,110 52,3 47,7 97,3 93
E73 7,110,444,134 47,089,034 52,1 479 97,4 93,1
HANDRE1 7,137,766,678 47,269,978 52,3 47,7 97,3 93,1
HANDRE12 7,142,826,386 47,303,486 52,2 47,8 97,2 92,7
HANDRE18 7,050,800,946 46,694,046 52,3 47,7 97,5 93,4
HANDRE45 8,246,127,818 54,610,118 52 48 97.4 93.1

Két qua thd caa 11 mau nghién ctru duoc luu giir trén hé théng may cha
cua Vién Nghién ctru hé gen, Vién Han lam Khoa hoc va Céng nghé Viét Nam.
Hang ty base (>7 ty base) da duoc doc trén moi mau véi trung binh hon 48 triéu
doan doc va do chinh xéac cao (Q30 trung binh 1a 93%) (Bang 3.32). Két qua
nay dam bao dir liéu dap tng du chat luong va do tin cay dé tién hanh céc phan

tich tiép theo.
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Bang 3.33. C4c bién thé nguyén nhan/nguy co duoc xac dinh théng qua phan tich WES

Tan s6 Dw do4n in silico

Loz-;'hké"e” dbSNP  ClinVar K:‘n“ 'fr'e“;‘:l'
¢ SIFT Polyphen2 MuTas Y uye

Tén miu Bién thé
1000g gnomAD

TSC1 (NM_000368)
DRE10 c.1888_1891del - - FS rs118203595 P - - - het  AD
(p.K630Qfs*22)

NOTCH3 (NM_000435)
DRE17 €.1864G>C - - Missense rs1555728728
(p.D622H)

W)
W)
o

het AD

PHACTR1
(NM_001322313) i i . L. i ]
DRE18 CAT3CSG Missense moi D D het AD

(p.P158R)

SCN1A (NM_001165963)
DRE25 €.638C>A - - stop gain mai - - - A het AD
(p.S213X)

EFHC1 (NM_018100)
DREA48 c.1061A>G 0,0002 6,56e-6 Missense  rs533695444 U D D D het AD/AR
(p.Y354C)

EFHC1 (NM_018100)
DRE49 c.1061A>G 0,0002 6,56e-6 Missense  rs533695444 U D D D het AD/AR
(p.Y354C)

CACNA1H
(NM_021098.3)
C.4045G>A
(p.A1349T)

HANDRE12 0,0004 6,75e-5 Missense  rs200400235 U D D D het AD

CACNA1H
(NM_021098.3)
€.395G>A
(p.R132H)

HANDRE18 1,25e-6  missense rs1966857032

O
W)
W)

het AD
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Tan s6

Duw doan in silico

Tén miu Bién thé Loaibien  yhonp  Clinvar Kiéu Kieu di
1000g gnomAD the SIFT Polyphen2 MuTas 9€n truyén
SLC12A5 (NM_020708.5)
c.2717C>T - 4e-6 Missense  rs774769322 - D D D het AD/AR
(p.T906M)
DPYD (NM_000110.4)
C.2657G>A 0,0002 1,8e-5 Missense rs1801267 U D D A het AD/AR
(p.R886H)
TUBB2B (NM_178012)
C.743C>T 0,0043 0,00136 Missense rs777598117 C D B D het AD
(p.A248V)

(), khong c6 thong tin.

Chir viét tat: 1000g, Co s¢ dir liéu 1000 genome; gnomAD, Co s¢ dir licu tong hop bo gen; FS (frameshift), dich khung; MuTas, MutationTaster; P/D/A, gay bénh/cé hai;
U, chua 16 tac dong; C, van con tranh cdi; B, lanh tinh; het, di hop tir; AD/AR, di truyén troi/lin nhidm sic thé thuong.
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Dua trén bo dit liéu WES, toan bo céc bién thé nonsynonymous va cac
indel ¢6 tan s nho hon 5% thudc bd 511 gen (Phu luc 7, trang XXIII) lién
quan dong kinh duoc sang loc. Can cir mo hinh di truyén phd hop ciing nhur
cac thdng tin vé kha niang gay bénh/cd hai cua bién thé trén cac co so dir liéu
cling nhu cac cong cu du doan, tong s6 10 bién thé nguyén nhan/nguy co da
duoc xac dinh & 9/11 trudng hop. Céc bién thé nay nam trén 09 gen, bao
gom: TSC1, NOTCH3, PHACTR1, SCN1A, EFHC1, CACNA1H, SLC12A25,
DPYD va TUBB2B. Trong d6, bién thé TSC1 (NM_000368) ¢.1888_1891del
(p.K630Qfs*22) da duoc béo céo 1a bién thé gay bénh trén co so dit lidu
ClinVar (Bang 3.33). Hai tré miac dong kinh khang thuéc ma héa E73 va
HANDREL Ia nhitng truong hop khong tim thay bién thé lién quan nao dap
g cac tiéu chi sang loc (md hinh di truyén khdng phi hop) théng qua phan
tich WES.

Truong hop dau tién (DRE10) 1a mot bé trai, 50 thang tudi, théng qua
phan tich WES xac dinh dugc mot bién thé di hop tor gen TSC1
(NM_000368) ¢.1888_1891del c6 thé la nguyén nhan dan dén dong kinh ¢
tré. Pay 1a mot bién thé dich khung da biét (dbSNP ID: rs118203595) nam
trén exon 15, tao ma két thic som tai codon 652 trén chudi polypeptide
(p.K630Qfs*22). Bién thé da duoc bao céo 1a bién thé gay bénh trén co s
dix liéu ClinVar (ID: 5097), lién quan dén céc truong hop mic phic hop xo
ctng cu (tuberous sclerosis).

Truong hop thir hai (DRE17) 1a mot bé gai 18 thang tudi, phan tich WES
chi ra bién thé di hop tir ¢.1864G>C (p.D622H) nam trén exon 12 gen NOTCH3
(NM_000435) 14 bién thé nguy co tng vién. Pay 13 mot bién thé thay thé da
biét (dbSNP: ID rs1555728728), dugc du doan 1a giy bénh & ca ba cong cu
phén tich in silico (SIFT, Polyhen2 va Mutation Taster).


https://www.ncbi.nlm.nih.gov/snp/?term=rs118203595
https://www.ncbi.nlm.nih.gov/clinvar/variation/5097/?oq=NM_000368.5(TSC1):c.1888_1891del%20(p.Lys630fs)&m=NM_000368.5(TSC1):c.1888_1891del%20(p.Lys630fs)
https://www.ncbi.nlm.nih.gov/snp/rs1555728728
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Truong hop thi ba (DRE18) 1a bé gai 28 thang tudi dugc xac dinh
mang bién thé ¢.473C>G di hop tir gen PHACTR1 (NM_001322313) thong
qua phan tich WES. Bién thé ¢.473C>G nam trén exon 5, dan dén su thay
thé proline thanh arginine tai vi tri condon 158 trén chudi polypeptide
(p.P158R). Py 1a mét bién thé méi, chwa duoc béo cao trén bat ky co so dir
liéu nao va duoc du doan 1a gay bénh/ co hai boi SIFT va Mutation Taster.

Truong hop thtr tw (DRE25) 1a nit, 39 thang tudi, két qua WES chi ra
mang bién mot bién thé vo nghia (nonsense) nim trén exon 8 gen SCN1A
(NM_001165963) ¢.638C>A. Su thay thé cytosine (C) bang adenine (A) da
dan dén sy thay thé serine thanh ma két thac tai vi tri 213 trén chudi
polypeptide (p.S213*). Bién thé SCN1A ¢.638C>A (p.S213*) l1a mot bién thé
mai, chua duoc tim thay trén bat ky co so dir liéu hay cong bb khoa hoc nao
truge do.

Truong hop thir nim (DRE48, 26 thang tudi) va sau (DRE49, 13 thang
tudi) déu la hai bé gai, dugc xac dinh cing mang bién thé di hop tir
¢.1061A>G (p.Y354C) nam trén exon 6 gen EFHC1 (NM_018100). Pay la
mot bién thé da biét va di duoc bao cdo trén co so dit lieu dbSNP (ID:
rs533695444) va ClinVar (chua ro tac dong, ID: 1482232). Ca ba cbng cu
phan tich in silico bao gom SIFT, Polyphen2 va Mutation Taster déu dy doan
day 1a mot bién thé gay hai.

Truong hop thir bay (HANDREZ12) 14 nit, 07 thang tudi. Phan tich WES
chi ra tré mang mot bién thé thay thé di hop tir ¢.4045G>A nam trén exon 21
gen CACNA1H (NM_021098.3) dan dén sy thay thé adenine thanh threonine
tai vi tri 1349 trén phan tu protein (p.A1349T). Bién thé c.4045G>A 1a mot
bién thé da biét (dbSNP 1D: rs200400235), duoc béo cdo 1a chua rd tac dong
trén co so dir liéu ClinVar (ID: 529637). Phan tich in silico chi ra bién thé thay
thé ¢.4045G>A (p.A1349T) I bién thé co hai.


https://www.ncbi.nlm.nih.gov/snp/rs533695444
https://www.ncbi.nlm.nih.gov/clinvar/variation/1482232/?oq=((1445468%5bAlleleID%5d))&m=NM_018100.4(EFHC1):c.1061A%3EG%20(p.Tyr354Cys)
https://www.ncbi.nlm.nih.gov/snp/rs200400235
https://www.ncbi.nlm.nih.gov/clinvar/variation/529637/?oq=((529999%5bAlleleID%5d))&m=NM_021098.3(CACNA1H):c.4045G%3EA%20(p.Ala1349Thr)
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Trudng hop tha tim (HANDRE18) 1a mot bé gai 54 thang tudi dugc
chi ra ciing mang mot bién thé thay thé da biét gen CACNAILH
(NM_021098.3), nam trén exon 3, tai vi tri ¢.395G>A (p.R132H) (dbSNP
ID: rs1966857032). Ngoai ra, mot bién thé nguy co tGng vién khac ciing
duoc xac dinh nam trén exon 21 gen SLC12A5 (NM_020708.5) tai vi tri
c.2717C>T (p. T906M) va da dugc bao cao trén co so dir licu dbSNP (ID:
rs774769322). Ca hai bién thé nay déu duoc du doan 13 gay bénh/ c6 hai
trén ca 3 cdng cu phan tich in silico gdom SIFT, Polyphen2 va Mutation
Taster.

Truong hop cudi cung dugc bao céo tim thay bién thé gen lién quan
théng qua phan tich WES trong nghién ciru nay 1a mot bé gai, 30 thang tudi
(HANDRE45). Tré duoc xac dinh mang hai bién thé thay thé di hop tar da
biét DPYD (NM_000110.4) ¢.2657G>A (p.R886H) (dbSNP ID: rs1801267)
va TUBB2B (NM_178012) c.743>T (p.A248V) (dbSNP ID: rs777598117).
Bién thé DPYD ¢.2657G>A duoc bao cao 1a chua rd tac dong trén co so dir
liu ClinVar (ID: 437); trong khi bién thé TUBB2B ¢.743>T van con dang

tranh cdi véi 1 cao cdo gay bénh va 2 bao cao chua ro tac dong (1D: 381699).


https://www.ncbi.nlm.nih.gov/snp/rs1966857032
https://www.ncbi.nlm.nih.gov/snp/rs774769322
https://www.ncbi.nlm.nih.gov/snp/rs1801267
https://www.ncbi.nlm.nih.gov/snp/rs777598117
https://www.ncbi.nlm.nih.gov/clinvar/variation/437/?oq=((15476%5bAlleleID%5d))&m=NM_000110.4(DPYD):c.2657G%3EA%20(p.Arg886His)
https://www.ncbi.nlm.nih.gov/clinvar/variation/381699/?oq=((369100%5bAlleleID%5d))&m=NM_178012.5(TUBB2B):c.743C%3ET%20(p.Ala248Val)
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CHUONG 4. BAN LUAN

Trong chuyén nganh than kinh tré em, dong kinh khang thudc 1a méi
quan tdm hang dau cua cac nha 1am sang bai su phuc tap trong phan loai, xac
dinh can nguyén, va lya chon phac do diéu tri pht hop. Nhiéu cong trinh nghién
ctru trén thé gisi da bao céo cac yéu té nguy co vé dic diém 1am sang, can 1am
sang va bién thé di truyén lién quan gitp bac si 1am sang tién lwgng tinh trang
khang thudc tir 6 xay dung ké hoach diéu tri pht hop ngay tir giai doan dau
tiép can. Nghién ctru chung toi duoc tién hanh trén 213 tré dugc chan doan
dong kinh theo tiéu chuan cia ILAE 2014 va phéan thanh 2 nhom: dong kinh
khang thudc va dong kinh dap wng theo tiéu chuan ILAE 2010. Vi mong mudn
xac dinh duoc cac yéu té nguy co dua trén diac diém 1am sang, can 1am sang
cuing voi phan tich di truyén trén chung toc nguoi Viét Nam tir ¢6 ¢6 hudng
tiép can mai trong chan doan va diéu tri dong kinh khang thuéc.

4.1. Pic diém chung, dic diém IAm sang, cin 1Am sang ciia nhém nghién ciru
4.1.1. Pic diém chung
4.1.1.1. Tuoi

Tubi trung binh caa nhém nghién ctu 14 58,1 + 45,0 thang, nhdm khang
thudc 1a 54,9 + 46 thang va ciia nhom dap tng thudc 12 63,4 + 48,8 thang. Do
tudi chung ciia nhém nghién ciu ching t6i ghi nhan tap trung tir 1 tudi dén
dudi 6 tuoi. Két qua nghién cau cua ching toi thap hon két qua nghién ciu cua
Gururaj A. va cs (2006) thuc hién & cac tré tir 2 thang dén 13 tuoi va cua Saygi
S. (2014) thyc hién trén nhom tré tir 1 thang dén 18 tudi [106], [107]. Ly giai
cho diéu nay c6 thé la do phuong phap nghién ctru VA ¢& mau cua Cac tac gia
thuc hién khac nhau, cu thé 1a tic gia Gururaj A. nghién cau tién ctu trén 105
tré mac dong kinh trong 5 nam, tac gia Saygi S. nghién cau trén 241 tré mac
dong kinh thuc hién & tré dén trén 18 tudi trong khi caa ching toi chi thuc hién

dén tré dudi 16 tuoi.



104

Nhu vay, da $6 nghién ctru thuc hién trén tré em déu thudc nhom tré nho
va khong c6 sy khac biét c6 ¥ nghia thong ké vé tudi giira hai nhom dong kinh
khang thudc va dong kinh dap tmg thube véi p > 0,05. Két luan trung binh tudi
ctia hai nhom twong duong nhau [108]. Cac nghién ctru dich té dong kinh cho
thay ti 16 mac cao nhét vao trong nim dau doi va giam dan cudi nam 10 tudi
dén truong thanh. Tuy nhién, trong nghién ctiru cua chung t6i, 6 tudi chung
tap trung tir 1 dén dudi 6 tudi, diéu nay cé thé giai thich 13 do tiéu chuan va
diéu kién chon mau nghién ctru cua ching toi khac so voi viée 1y mau nghién
ctru dong kinh chung ma cac nghién ciru dich t& da bao céo.

Trong phan nhom tudi, chiing t6i chi ¥ nhiéu dén nhoém co biéu hién con
dong kinh khai phat sém ( < 12 thang tudi), theo Fine A. va cs nim 2020, day
1a nhém tudi lién quan nhiéu dén bénh nio dong kinh, ma nguyén nhan hang
dau 1a do bién d6i di truyén gay nén. Pay 1a nhom cé nguy co khang thube
dong kinh cao va dugc tac gia khuyén cdo can chi dinh xét nghiém di truyén
som [67]. Trong nhém nghién ctru cta chung toi, c6 104 tré méac dong kinh
khai phat som vai 71/104 tré thude nhém dong kinh khang thude chiém 68,72%
va 33/104 tré thudc nhom dong kinh dap ing chiém 31,73%. Két qua niy tuong
ddng voi Gururaj A. va cs (2006) [106].
4.1.1.2. Gidi

Phan Ién nghién ctiu vé gisi tinh trong dong kinh néi chung va dong kinh
khang thudc ndi riéng cho thay, ti Ié gisi tinh nam hoi wu thé hon nit. Cac
nghién ctu cling chua giai thich dugc co ché chinh xac cua tinh trang wu thé
nay. Tuy nhién khi nghién ciu vé mtc do ning cua dong kinh hay l1a yéu tb
lién quan dén tinh trang khang thudc, mot sé nghién ciu gan day cho rang
khong co su khéc biét c6 v nghia thdng ké trong gidi tinh. Theo Xue-Ping W.
va cs (2019) nghién ciru tong hop phan tich yéu té nguy co dong kinh khang
thudc tir nam 1993 dén nam 2018, két qua tong hop c6 14 yéu t nguy co, tuy

nhién yéu t6 gisi tinh khong duoc xac dinh 1a mét trong nhitng yéu té nguy co
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khang thudc [109]. Trong nghién ctu cia ching tdi ghi nhan duoc ti 16 nam nit
lan luot 12 51,17% va 48,82%, khong cd su khac biét ¥ nghia théng ké giita hai
nhom dong kinh khang thudc va dong kinh dap wng véi p > 0,05. Két qua
nghién ctiu ndy cua ching toi tuong doéng véi két qua trong nghién ctu caa
Wirrell E. va cs nam 2012 vdi ti 1& gigi tinh nam mac dong kinh 1a 51% [110].
4.1.2. Pic diém tién sir

4.1.2.1. Trang thai dong Kinh

Trang thai dong kinh 1a mot trong nhitng cap ciu than kinh thuong gap
nhat ¢ tré em vai hau qua than kinh nang né, nguy co tir vong cao. Trong nghién
ctru nay, toi st dung diém cit cho tiéu chuan chan doan trang thai déng kinh
cua ILAE 2015 1a con co giat kéo dai trén 5 phat hoac khong ¢ hoi phuc y
thire gitta cac con, thoi gian ndy dugc rit ngan so véi thoi gian co giat kéo dai
30 phut cua tiéu chuan trude d6 [111]. Chinh vi thé nén khi so sanh vai céc
nghién ctru trude nam 2015 chlng t6i nhan thay cac ti 1¢ khac nhau khi danh
gia trang thai dong kinh.

Theo Loddenkemper T. nim 2011, c¢6 khoang 17 dén 23 trong sé
100.000 tré em bi trang thai dong kinh mdi ndm vi tan suat cao nhét gap o tré
nho dudi 1 tudi [112]. Theo nghién ctu ctia & Anh, ti 18 hién mac ¢ tré nho hon
1 tudi 12 51/100.000 tré, 1 tudi dén 4 tudi 1a 29/100.000 tré va tré tir 10 dén 15
tudi 1a 2/100.000 tré [113].

Trong nghién ciu cia chdng t6i, chi ghi nhan duoc 31 trong s6 213 tré
c6 tién sir trang thai dong kinh theo tiéu chuan chan doan cua ILAE 2015. Ti
I& nghién ctru cua chung téi la 14,6% trong d6 28 tré thuoc nhom dong kinh
khang thudc chiém ti 18 cao han so v&i nhdm dap ang thudc. Su khac biét nay
c¢6 v nghia thong ké véi OR = 17,3, p = 0,000. Két qua nghién ctu cua ching
toi twong tu v&i nghién ciu cua tac gia Gururaj va cs (2006), Xue-Ping W. va
cs (2019), Karaoglu P.va cs (2021) déu cho thay tién st trang thai dong kinh
c6 mdi twong quan véi tinh trang khang thudc trong diéu tri dong kinh [60],
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[106], [109]. Nhu vay, trang thai dong kinh 1a mot yéu té nguy co quan trong
trong tién lwong dong kinh khang thuéc, diéu nay ciing di dugc dwa ra trong
két qua ctia nhiéu nghién ctu trén thé gidi. Trong nghién ctu cia ching toi,
khi phan tich da bién ciing ghi nhan trang thai dong kinh c6 méi twong quan
véi tinh trang khéng thudc véi OR = 24,1, p = 0,00. Két qua nay cua ching toi
tuong tu Vi két qua cua Chentouf A. va cs (2016) [114]. Tuy nhién, mot sé
nghién cau khac lai khéng chap nhan méi trong quan nay. Ly giai cho sy mau
thuan nay, cac tac gia Arafa M.A. va cs (2011) va Moinuddin A. va cs (2019)
cho rang nhiing dot trang thai dong kinh xay ra thuong sau khi tinh trang khang
thudc da dugc thiét 1ap [115], [116] . Chinh vi vay, trang thai dong kinh duoc
xem nhu 1a mot dic diém hon 1 nguyén nhan cta dong kinh khang thudc. Tuy
nhién, chdng toi ghi nhan dugc tir nghién ctu caa Berg A.T va cs (1996), theo
tac gia nay khi ¢ trang thai dong kinh thuong kém theo c6 bat thudng vé than
kinh va trong nhing trudng hop khéng ghi nhan dugc bat thuong lac ban dau
thi s& xuét hién sau d6 [117]. Chinh vi vay, tac gia cho rang sy hién dién cua
trang thai dong kinh trudc khi bat dau chan doan dong kinh cd thé la yéu t6 tién
luong c6 ¥ nghia, nd c6 thé 1a dau hiéu cua nguyén nhan dong kinh tiém an ké
ca khi khdng c6 dau hiéu gi goi v tai thoi diém chan doan.
4.1.2.2. Co giat so sinh

Trong nhdm nghién ctru, chiing toi ghi nhan dugc 20 tré co tién sir o
giat so sinh chiém 9,38%, trong nhom dong kinh khang thudc va nhom dong
kinh déap tmg, co git so sinh chiém ti 1& lan lugt 14 15,18% va 2,97%. Su khac
biét nay c6 y nghia théng ké véi OR = 5,85, p = 0,006. Két qua nay tuong
duong véi nghién ctru cua Gururaj A. Va ¢s (2006) v6i 9,5% tré c6 tién sir €O
giat so sinh va su khac biét c6 y nghia gitra hai nhom véi p = 0,001 [106]. Tuy
nhién, ti 18 tré c6 tién st co giat so sinh ctia ching t6i thip hon nghién ctru cua
Berg A.T va cs (1996) vai ti 1€ 10,5% va nghién ctru cia Kwong K.L. va cs
(2003) véi ti 18 2,7% tré tién sir co giat so sinh [117], [118]. Diéu nay co thé
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dugc 1y giai bdi su tién bo trong cham séc tré chu sinh, tré sinh non va chan
doan tién san, gitip giam duoc tan suat tir vong so sinh do phét hién sém cac di
tat bam sinh, phong ngira sinh ngat va diéu tri t6t cac bénh 1y thoi ky so sinh.

Trong nghién ciru cta chiing t6i, trong nhém dong kinh khang thude, co
t&i 15,2% tré ¢6 tién st co giat so sinh, cao hon nhiéu so v&i chi 3% trong nhém
dong kinh dap tmg thude. Trong bao co phan loai, dinh nghia cac hoi chimg
ctia ILAE 2022 danh gia cac hoi ching dong kinh lta tudi so sinh tién luong
nang, nguyén nhan dau tién duoc xép 1a nguyén nhan di truyén [65]. Két qua
trong nghién ctru ciia ching t61 tuong tu vai cac nghién clru cla cac tac gia
Berg A.T va cs (1996), Kwong K.L. va cs (2003) va Gururaja A. va c¢s (2006)
v6i ti 1¢ tién cin co giat trong nhom dong kinh khang thudc 1an luot 13 17,1%,
13,6% va 18% [106], [117], [118]. Khi phan tich hdi quy da bién ghi nhan tién
str co gidt so sinh c6 méi twong quan voi tinh trang khang thube véi OR = 5,7,
va p = 0,04. Mot nghién ctru trén cong dong ¢ tré mic dong kinh tai Rochester
Minnesota, Annergers J.F va cs (1979) thay rang nhitng tré mac dong kinh giai
doan so sinh, cO biéu hién cham phat trién tAm than - van dong chi c6 46% co
hoi dat kiém soét con co giat [119].

Chinh vi vy, nhitng tré mic dong kinh c6 con co giat khéi phat so sinh
cang tién luong xau vé kha ning dap Gmg vai diéu tri thudc. Mit khac co giat
& d0 tudi nay sé& lam gia ting khoang thdi gian ndo bo chiu anh hudng tir con
co gidt va cang 1am ning né thém ton thuong nio.
4.1.2.3. Co giat do sot

Trong vai thap ky gan ddy, cac tién bo quan trong trong chan doan hinh
anh hoc than kinh, ki thuat gen va sinh hoc phan tir ¢3 mo thém nhiing hiéu
biét vé co ché bénh sinh cua dong kinh, dong thoi véi sy cap nhat méi cua
ILAE vé dé xuat tiéu chuan chan doan dong kinh trong 1am sang nam 2014 va
phan loai dong kinh nim 2022 [14], [65]. C4c nghién ctu vé hoi chimg dong

kinh & tré co tién st co giat do sét trude ddy chua chan doan va mé ta co thé
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do sé ca bénh it, cac hoi ching hiém gap hay can phai theo ddi trong mét thoi
gian dai. Hoi chimg dong kinh lién quan co giat do sét ngay cang dugc chan
doan chinh x4c hon Véi cac tiéu chuan rd rang. Cu thé, voi su dong gop cia
hinh anh hoc va xét nghiém gen cac hoi ching Dravet - mot bénh ndo dong
kinh co tién lugng lau dai nang, hay hoi chiang FS+, GEFS+, MTLE Vi xo
chai hoi hai ma dugc phat hién nhiéu hon. Do d6, khi ching toi khao sét tién
sir do giat do sbt trong nhém nghién cau. Két qua nghién cau ghi nhan 58 tré
c6 tién sir co giat do sbt chiém 27,23%. Trong nhém khang thuéc, ti 1¢ nay 1a
35,71%. Su khac biét ti 1¢ tré cd tién sir co giat do sbt giita 2 nhém nghién ctu
c¢6 y nghia théng ké voi OR = 2,54, p = 0,004. Két qua ching tdi twong dong
véi nhdm nghién ctu Xue-Ping W. va cs (2019) [109]. Khi phan tich héi quy
da bién, chiing t6i cling ghi nhan tién st co giat do sét c6 mbi tuong quan voi
dong kinh khang thuoc voi OR = 2,6, p = 0,04.

Trong 58 tré cd tién sir co giat do sdt ching toi ghi nhan ¢6 7 truong hop
mac hoi chimg dong kinh dién hinh gém 4 hoi ching Dravet, day 1a hoi ching
c6 yéu to tién luong dong kinh khang thudc. Theo tac gia Scheffer I.E. va cs
hoi chitng Dravet va bénh dong kinh di truyén kém co giat do sét (GEFS+) déu
c6 thé phat sinh do dot bién SCN1A - gen mé héa tiéu don vi al cua kénh natri.
GEFS+ dé cap dén hoi chimg dong kinh gia dinh trong d6 it nhat hai thanh vién
trong gia dinh c6 kiéu hinh pht hop véi GEFS+. GEFS+ bao gom mot loat céc
mtic d6 bénh tir nhe dén ning, tir co giat do sét dén hoi chung Dravet. Hoi
chting Dravet 1a mot hoi chimg dong kinh khoi phat nghiém trong & nhém tudi
so sinh voi nhiéu loai con khac nhau, kém theo tinh trang cham phat trién tam
than - van dong. Hon 70% truong hop mac hoi chimg Dravet c6 dot bién
SCN1A. Nguoc lai, chi c6 10% ho GEFS + c6 dot bién SCN1A. GEFS+ ciing
c6 lién quan dén dot bién gen ma hoa tiéu don vi beta 1 kénh natri. Sy khéng
d6ng nhat vé kiéu hinh dic trung ctia ho GEFS+ c6 thé 1a do cac gen bién doi.
Viéc giai thich tim quan trong cua dot bién SCN1A doi hoi sy hiéu biét thau
dao vé kiéu hinh trong GEFS + trong khi d6t bién cit ngin de novo cd thé lién
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quan dén kiéu hinh nghiém trong. Viéc nhan biét sém hoi chiing Dravet rat
quan trong vi viéc kiém soat tich cuc cac con dong kinh cé thé cai thién két qua
phat trién [120].

4.1.3. Pic diém lam sang

4.1.3.1. Phan loai con 1am sang

Trong nghién cuu, chung téi sir dung phan loai dong kinh theo ILAE
nam 2017. Nhitng vu diém cua phan loai nay 1a ¢ nhitng loai con khé phan
loai 14 dang khoi phét cuc bo hoac toan thé, vi du con co cing hay con co that
néu khdng c6 thdng tin vé kiéu khai phét thi khong phan loai dugce con. Mot
s6 khai niém trong bang phan loai cii thiéu tinh dai chang (khong dugc ddng
thuan chung hoic gay kho hiéu cho cong dong) vi du “rdi loan nhan thuc”
(dyscognitive), “tam than” (psychic), “cuc bd” (partial), “cuc bo don gian”
(simple partial) va “cuc b phuc tap” (complex partial). Viéc xac dinh mot con
dong kinh co y thirc hay khong co thé gay kho khin cho nguoi ching kién ma
khong phai 1a bac si lam sang. Khi &p dung phan loai trong nhém nghién ctu
C4C tac gia déu thay c6 sy thuan loi 16 rang hon [56].

Ghi nhan dic diém con trong cac nghién cau md ta vé dong kinh khang
thudc nguoi ta nhan thay nhiig truong hop cé con cuc bo ngay tir dau ti 1é dap
ing diéu tri thuc chong dong kinh thap hon so véi con toan thé. Trong nghién
ctru cia chang toi, khi phan tich con cuc bg, ¢o téi 55,35% truong hop thudoc nhom
khéang thudc, trong khi d6 nhém dap ung thudc 1a 32,67%. Nguoc lai, khoi phét
con toan thé chdng tdi ghi nhan 65,34% & nhom dap tng cao hon nhom khang
thudc 1a 36,60%. Su khéc biét c6 ¥ nghia thong ké véi p = 0,000. Két qua nay
tuong ddng véi nghién ctiu clia Arafa va cs nam 2011 véi p = 0,03 [115].
4.1.3.2. Phéan loai hoi ching dong kinh

Trong nghién cu, ching tdi ghi nhan c6 34 truong hop dugc chan doan

hoi ching dong kinh chiém 15,96%, da phan thuoc nhém khang thude véi
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79,41%. Trong c&c hoi chung nay, chung toi cha y dén céc hoi chung thuoc
bénh ndo dong kinh khoi phat sém bao gom: Hoi ching Dravet, Hoi ching
West, Hoi chirng Ohtahara.

Hoi chiing West 1a hoi ching pho bién nhat & tré so sinh, xay ra khoang
4/10.000 tré véi cac dac diém 1 con dong kinh dién hinh, dién ndo d6 ddc trung va
su thodi trién phét trién tam than — van dong. Mot s nghién ctiu V& di truyén da bao
c4o cac dot bién gen lién quan dén hoi chung nay gdbm CDKL5, ARX, FOXGL,
GRIN1, GRIN2A, MAGI2, MEF2C, SLC25A22, SPTAN1 va STXBP1 [121].

Hoi ching Dravet 1a hoi chung dong kinh nang duoc mé ta lan dau boi
Charlotte Dravet, c¢6 lién quan dén triéu ching co giat do sét va 80% la do dot
bién di hop tir cua gen SCN1A [121].

Hoi chung Ohtahara 1a hoi chang biéu hién sém nhat trong bénh néo
dong kinh véi cac con dong kinh cuc bo dang van dong, khé diéu tri va tién
luong rat ning thuong tir vong trong thoi ky so sinh. Dot bién gen STXBP1 da
dugc bao cio c6 lién quan dén hoi chimg nam keé tir nam 2008 [122].
4.1.3.3. Phéan loai khai phat sém

Theo ILAE nam 2022, dong kinh khoi phat sém la nhdm dong kinh khaoi
phat con trude 12 thang tudi. Nhém nay co cac hoi ching dong kinh lién quan
bénh ndao dong kinh la mot trong nhirng tiéu chi tién lvgng dong kinh nang [65].
Nhitng hoi chimg dong kinh khang thudc da duoc biét dén tir 1au nhu bénh no
giat co sém, hoi chirng Ohtahara, hoi chirng West, hoi ching Dravet, hoi ching
Lennox Gastaut, hoi ching Doose, dong kinh cuc bo di chuyén. .. Nhitng thuée
chéng dong kinh cb dién thuong khdng cé hiéu qua, chinh vi vay can nhan dién
s6m va co nhitng can thiép tich cuc hon ngoai viéc st dung thudc chong dong
kinh cb dién, dé c6 thé kiém soat con co giat, ngan chan hozc 1am cham lai qua
trinh mat chitrc nang té bao ndo, anh huéng hanh vi va nhan thic cua tré. Trong

nghién ctu cua ching t6i c6 104/213 (48,82%) tré mac dong kinh khai phét
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sém, trong d6 nhom dong kinh khang thudc 1a 71/104 tré chiém 68,26% va
nhém dong kinh dap ang 13 33/104 tré chiém 31,73%. Su khac nay ¢6 ¥ nghia
théng ké véi p < 0,05. Nghién cau chung toi twong dong voi nghién ciu cua
Berg A.T va cs (1996) va Yilmaz B.S va cs (2013) [90], [117]. Riéng nghién
ctru cua Arafa M.A va cs (2011) cho két qua nhém dap tng thudc ¢ ti 1é dong
kinh khai phat sém cao hon & nhém khéang thude, diéu nay c6 thé giai thich Ia
do ti & tré nhdm khéang thudc — dap tng thudc trong nghién cau cua tac gia la
2:3, ¢6 nghia la ¢& mau ciia nhdm dap tng thude nhiéu hon so vai nhém khang
thudc [115].

Phan loai 1am sang thugc nhém khai phat sém ching tdi nhan thay con
van dong chiém da sb, ¢6 2 nhém con van dong 1a dang co thit va con giat co.
Hai dang con nay dugc ghi nhan 1a kiéu con c6 vai tro tién luong trong diéu tri
dong kinh. Két qua nghién cau ching tdi c6 28/213 (13,14%) tré xuat hién con
co that va 52/213 (24,41%) tré xuat hién con giat co, nhom tong hop cac phan
loai khac chiém 24/213 (11,26%). Chlng tdi ghi nhan tan suat xuat hién hai
Kiéu con co that va con gidt co cao hon nhiéu trong nhém khang thudc vai ti ¢
lan luot 1a 20/112 (17,85%) va 40/112 (35,71%), so véi nhoém dap tng thude
8/101 (7,92%) va 12/101 (11,88%). Su khac biét nay c6 ¥ nghia théng ké véi
p = 0,001. Két qua nghién ctiu cia ching toi twong dong vai két qua nghién
ctu cua Chawla S. va cs (2002) [123].
4.1.3.4. Tan suat con dong kinh

Pa c6 nhiéu nghién ctu trén thé gidi xét dén yéu td tan suat con dong
kinh khi danh gia nguy co khang thudc trong diéu tri dong kinh. Tan suat con
giat hang ngay chiang t6 mic do nang caa bénh: cac con dong kinh cang lap lai
nhiéu lan va cang kéo dai thi nhitng anh hudng dén sy phat trién - hoan thién
c4c chtrc nang sinh 1y binh thuong cia bo ndo ngay cang niang né, gay hau qua

nghiém trong dén phat trién tri tué trong ngan han ciing nhu dai han, dong thoi
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tham gia vao qua trinh gay dong kinh thur phat.

Trong nhém nghién cu, ching téi chia tan suat con dong kinh thanh 3
nhom: Tan suat con hang ngdy (> 30 con/ thang), con hang tuan (5 — 30 con/
thang), va con hang thang (< 4 con/thang). Tuy nhién ching t6i tap trung dén
ti 18 cta tan suat con hang ngay, nhom duoc cho 1a yéu té gay nén tinh trang
tram trong cua dong kinh. Ching t6i ghi nhan & nhém khéang thuéc chiém ti Ié
17,85% cao hon so véi trong nhom dong kinh dap ang la 3,96%. Su khac biét
nay c6 y nghia thong ké véi p = 0,000, két qua nay twong dong véi nghién ciau
cua Chawla S. va cs (2002), Saygi S. va cs (2014) [107], [123].
4.1.3.5. Cham phét trién tdm than — van dong

Pong kinh va cham phét trién tm than - van dong thuong cling ton tai
va lién quan dén nhau, viéc dua ra chan doan dong kinh phai dya trén nhiing
bénh 1y kém theo, trong d6 cham phat trién tdm than - van dong duoc xéac dinh
la bénh ly ctia ndo do dong kinh gay nén hoac ban than bénh ly cua néo gay ra
cac con dong kinh. Nhu vay cham phat trién tm than van dong duoc xem vira
la hau qua va vua la nguyén nhan. Theo nghién ctu cta Specchio N. va cs
(2021) thi bénh ndo dong kinh xay ra chu yéu trong lta tudi so sinh va nguy co
cao gay nén cham phat trién tam than - van dong & mirc 46 nghiém trong [124].

Trong nhoém nghién ctu chlng toi cd 142/213 tré cham phaét trién tam
than - van dong, chiém ti 1& 66,66%. Trong nhom khang thubc 105/112
(93,75%), nhom dong kinh dap wng 37/101 (37,63%). Su khac biét nay co ¥
nghia thong ké vai OR = 25,96, p = 0,000, trong dong voi két qua nghién ciu
cua Arafa M.A. va cs (2011) [115].

Khi phan tich hdi quy da bién, chung t6i x4c dinh dugc méi twong quan
gitra cham phét trién tdm than - van dong va dong kinh khang thudc véi OR =
13,8, p = 0,000. M6t nghién cttu hdi ciu bénh-chiing cua Moinuddin A. va cs
nam 2010 tai Dai hoc Y khoa Bangabandhu Sheikh Mujib, Bangladesh ciing
cho thay trong nhém bénh gom 41 tré mac dong kinh khang thuéc, c6 téi 85,3%
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c6 cham phat trién tam than - van dong [125]. Trong khi d6, ti 18 nay & nhém
chang 1a 79 tré dong kinh dép ung thudc chi 1a 40,5%. Sy khac biét gitra hai
nhém bénh-chimg c6 ¥ nghia thong ké va cham phat trién tam than — van dong
la mot trong nhitng yéu td nguy co dong kinh khang thuéc, tuong tu két qua
cua chung tdi ghi nhan dugc. Theo nghién ctru cia Wong M. va cs, cham phat
trién tam van hién dién ¢ 30 — 50% dong kinh cin nguyén an va 80 — 95% dong
Kinh triéu chang [126].
4.1.4. Pic diém can 1am sang cia nhém nghién ciu
4.1.4.1. Dién ndo do

Mic du diéu tri dong kinh khong don thuan duwa trén ban ghi DND,
nhung DND ciing ¢6 thé cung cap nhiing thong tin b tro trong qué trinh diéu
tri nhu gitp theo doi hién twong qué lidu thudc khang dong kinh (biéu hién
béng hoat dong nén cham lai), tinh trang bo hoac dung khong du liéu thude
khang dong kinh (xuat hién cac con dudi 1am sang). Pic biét, DND c6 thé cho
biét liéu phuong phap dang diéu tri trang thai dong kinh c6 két qua hay khong.

Vé két qua DND trong nghién ctru ctia chung t6i duogc chia lam 2 nhém:
DND c6 biéu hién song kich phat dang dong kinh (nhom bat thuong) va khong
c6 biéu hién song kich phat dang dong kinh (nhom binh thuong). Trong do,
PND bat thuong & nhom khang thudc chiém wu thé cao 92,86%, nhém dap Gmg
thap hon chiém ti 18 14 45,55%, su khac biét mang y nghia thong ké voi OR =
15,54, p = 0,000. Két qua nay cta ching t6i tuong dong véi két qua caa Sporis
D. va cs (2013), Malik M.A va cs (2008) [91], [127]. Trong nhom DND cé
song bat thuong chiing toi ghi nhan song kich phat dang toan thé chiém 52,66%,
so6ng kich phat dang cuc b chiém 47,33%. Khi ddi chiéu dic diém con 1am
sang va song dién ndo chiing toi ghi nhan khong thé hién tinh twong ddng. Tim
hiéu vé su khac biét ndy theo tac gia Gupta A. va cs tai Trung tim dong kinh
Cleveland, Hoa Ky, trong mot nghién ciru tién hanh trén 176 truong hop mac

dong kinh khang thudc va duoc diéu tri béng ph?lu thuat, da xac nhan co 10
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truong hop c6 ton thuong gdy dong kinh chi khu tr mot ban cau dai ndo nhung
cac bat thuong dién ndo lai lan toa dong déu ca mot ban cau gidng nhu mot
dong kinh toan thé [128]. D¢ giai thich cho van dé nay, cac nha nghién ctru da
tim ra ba co ché giai thich hién tugng bat thuong dién nio lan téoa dong déu hai
ban cau trong khi ton thuong gy dong kinh chi khu trd mot ban cau nhu sau:

a. Co ché mém déo than kinh qua mirc hozc kém thich nghi (excessive or
maladaptive plasticity). Theo co ché ndy, thi mét ton thuong gay dong kinh
trén bo ndo tré em dang lién tuc phat trién s& gay nén mot chudi tuan tu cac
bién ddi o cap do té bao roi sau d6 lam thay d6i cac dac tinh cua mang ludi
neuron dé 1am cho mang luéi nay tro thanh bat thuong theo chiéu hudng ting
d6ng thi tu phat cia cac hoat dong dién hoc xuy@n mang neuron, cudi cing la
gdy ra cac con dong kinh tai phat trén 1dam sang. Cac phong luc dong kinh tai
dién khdng chi gy ra cac bat thuong trén DND va cac con dong kinh trén 1am
sang ma con kéo theo cham phét trién tdm than - van dong.

b. Co ché gay dong kinh thir phét (secondary epileptogenesis)

Gay dong kinh thtr phat 1a mot qué trinh ma trong d6 mét 6 ton thuong
khu trGi ban dau phat ra cac phong luc dong kinh lap di lap lai thuong xuyén
theo mang luéi dan truyén lan téi cac ving ndo lanh (cuing bén va/hoic dbi bén
v6i 6 ton thuong). Sau mot thoi gian nhat dinh, cdc ving nay sé tré nén bat
thuong vé hoat dong dién hoc. Cac bat thuong nay khi 1én dén mot mac do du
nang s€ thanh cac phong luc kich phat tu phat.

c. Co ché dong thi hai bén thi phat (secondary bilateral synchrony)

Co ché ddng thi hai bén thir phat duoc Tukel K. va Jasper H. (1952) di
sau nghién ctu trén mot nhdm 26 bénh nhan mac dong kinh cuc bd véi tén
thuong khu tra canh duong gitta [129]. Theo d6, mt 6 ton thwong khu trii canh
duong giira s& gay ra cac phong luc dong kinh lan truyén sang ving nio tuong
ing & béan cau d6i bén qua cac cu trdc dan truyén lién ban cau, cha yéu 1a thé
chai, qua d6 gy ra cac phong luc xuat hién lan toéa & ca 2 ban cau. Ngoai ra,
b ndo dang phat trién & tré em, véi nhimg dic th riéng caa no, dé cé khuynh
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huéng tao ra cac bat thudng dién ndo lan téa khi chiu anh hudng caa mot ton
thuong khu tra gy dong kinh. Déi khi cac bat thuong dién ndo lan toa co thé
lam che Iap cac bat thudong dién ndo khu tri cia con dong kinh cuc bo [130].
4.1.4.2. Pic diém cong huang tir So nAo

Trong nghién ctu cua chang téi, hinh anh bat thuong CHT so ndo ¢
82/213 trudng hop chiém 38,02% chu yéu 14 nhém khang thudc wu thé vuot
troi so véi nhom dap ang vai 66/82 truong hop chiém 80,48%:; su khac biét
nay c6 ¥ nghia théng ké voi OR = 8,23, p = 0,000. Két qua chiing toi tuong
ddng vai cac nghién ctu cua Arafa M.A. va cs (2015), Gururaj A. va cs (2006)
va Patil M.G. va cs (2009) [89], [106], [115].

Trong nhém bat thuong CHT So néo, chung tdi chu ¥ dén cac truong hop
loan san vé ndo va teo nhu md ndo duoc mo ta trén két qua chup CHT so ndo
cu thé c6 21/82 trudng hop loan san vé ndo voi ti 1é 25,60% va 20/82 trudng
hop teo nhu md ndo chiém 24,39%. Pay 1a hai dang bat thuong dién hinh chiém
ti 1& cao trong cac ton thuong xac dinh duoc trén CHT. Loan san vo ndo trudc
day dugc xem la mét trong nhiing nguyén nhan cau tric ndo sinh dong kinh.
Hién nay, di c6 nhirng tién bo Ion trong hiéu biét vé loan san vo ndo, nhiéu
nghién ctu phat hién ra ring nhimg thay doi trong tin hiéu mTOR la két qua
cua cac dot bién mat chac niang hodc ting chic nang don 1é trong cac gen diéu
hoa con duong mTOR Kkiém soét su phat trién va ting sinh té bao. Cac dot bién
gen lién quan nhu DEPDC5, MTOR, NPRL2, NPRL3, PIK3CA, TSC1/TSC2
[131]. Teo ndo duoc hiéu 1a su suy giam sb luong té bao ndo hoac mat kha nang
két ndi gitta cac té bao ndo. Nhiing truong hop bi teo ndo thuong dién tién téi
suy giam chic nang nhan thirc cling nhu suy giam tri nhg, tuy thugc vao vung
teo ndo la khu trd hay toan bg. Cho du do loai nao, teo ndo va suy giam tri nhé
la hau qua cta qua trinh thodi lui. Tuong tu vai loan san vd ndo cac nghién cau
sau nay ciing chi ra nguyén nhan teo ndo cé thé do bién doi di truyén. Theo

Marafi D. va cs (2020), cac khiém khuyét trong kénh ion va thu thé dan truyén
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than kinh c6 lién quan dén bénh ndo phat trién va dong kinh khang thubc, thu
thé glutamate metabotropic 7 (mGluR7), duoc ma hoa boéi gen GRM7, 1a mot
thu thé glutamate gin véi protein G trudc synap quan trong déi véi qua trinh
truyén synap caa hé théng than kinh. Khi bién doi GRM7 dic trung boi hoi
chtg dau nho, giam myelin va teo ndo [132]. Trong nghién citu caa chdng toi,
mot nhom c6 xac dinh bat thuong trén CHT so ndo, tuy nhién, két luan caa
chuyén khoa chua r6 rang dang dirng ¢ mirc do mé ta va theo hudng theo doi
kiém tra dinh ky, nhitng dic diém CHT nay, chdng t6i tong hop vao nhom ton
thuong khac. Ngoai ra, khi danh gia tinh dac hiéu trén cong hudng tur, cac
nghién ctru cling chi ra rang c6 mot ti 1& nhat dinh tén thuong ndo giy dong
kinh khéng thé xac dinh dugc trén CHT so ndo. Theo tac gia Cossu M. va cs
(2008) trong mot nghién ciru trong vong 8 nam trén 113 truong hop dong kinh
khang thudc tai Trung tam Claudio Munari ciing cho thay c6 ti 4% truong hop
khong tim thay ton thuong trén CHT so ndo [133]. Ly giai cho diéu nay theo y
kién tac gia cd thé do tré em, nhat 12 tré dudi 24 thang tudi, qua trinh myelin
hoa dang tiép tuc va chua hoan thién, clng voi ham lugng nudc trong ndo bo
cao hon dang ké so vé6i nguoi 16n 1am cho viéc doc két qua CHT s& kho khan
hon, dan dén ti 1& am tinh gia cling cao hon. Theo Matthern G.W. niam 2009,
trong cac tham do can 1am sang ddi véi loan san vo ndo, mot nguyén nhan pho
bién cua dong kinh khang thudc, khdng cd mot phuong phép riéng 1¢ nao c6 do
chinh xac 100% [134]. Dua vao c4c nghién ctu thuan tap hoi cau, nguoi ta
thay d6 chinh xac cua ting phuong phap nhu sau:

- Dién ndo thuong quy ngoai con: 50%

- Bién nao thudng quy trong con: 65%

- Chup CHT: 66%

- Chup SPECT trong con: 57%

- Chup PET: 81%
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Chinh vi thé ngay nay CHT c6 d6 phan giai cao hon ciing nhu vai trd
ctia chup cat 16p véi btc xa positron (PET) s& ¢ tam quan trong quyét dinh,

nhét 1a vé phuong dién chan doan hinh anh.

4.1.5. Yéu té nguy co dong kinh khang thuéc

Trudc khi ILAE @& xuit tiéu chuan dong kinh khang thuéc vao nim
2010, c6 rat nhiéu khai niém riéng vé nhom dong kinh nay nhu retratory
epilepsy, intractable epilepsy, pharmaco — resistant epilepsy, drug-resistant
epilepsy. Nam 2019 mét bao cao nghién ctu dich té dong kinh khang thuéc
tong hop 35 nghién ctu tir 1980 dén 2015 véi ¢ mau 13.080 truong hop mac
dong kinh va 3941 trudng hop mac dong kinh khang thudc. Pinh nghia vé dong
kinh khang thudc rt khac nhau giira cac nghién ctu, chi c6 12% dap tng céc
yéu cau cua dinh nghia ILAE [135]. Chinh vi nhiéu dinh nghia khic nhau da
dugc dé xuat cho dong kinh khang thudc trong cac giai doan khac nhau, thay
d6i & nhiéu khia canh khéac nhau bao gom sé luong thuéc chong dong kinh da
diéu tri, tan suat con co giat va thoi gian khoang cach gitra cac con giat. Mat
khac cac nghién ctu trude day vé tién luong dong kinh khang thude déu dya
trén mot nhom gop, khong dong nhat, bao gom tré em, ngudi trudng thanh va
ngudi 16n tudi nén khdng c6 sy phan loai va kiém soat rd rang cac yéu t gay
nhiu quan trong, dic biét 1a nhdm tudi. Trong nghién ctu nay, nhém tré em
nghién ctru chling ti 4p dung theo tiéu chuan dong kinh khang thudc cua ILAE
nam 2010.

Nhitng yéu té nguy co goi y dong kinh khang thuéc ma chiing toi mo ta
phan tich & trén, cling nhu dugc ghi nhan tir cac nghién ciru khac trén thé gioi,
ching tdi tién hanh phan tich hdi quy logistic da bién ghi nhan céc yéu té nguy
co lién quan doc 1ap dong kinh khang thudc bao gdbm: tién sir co giat so sinh,
tién str co giat do sdt, tién st trang thai dong kinh, tinh trang cham phat trién

tam than - van dong, biéu hién bat thuong song DND va hinh anh bat thuong
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trén CHT so ndo. Khi xem xét cac yéu té trén, ching tdi nhan thay mot sd
truong hop ¢6 nhiéu hon 1 yéu té cing ton tai, vi du nhu khi c6 tién sir trang
thai dong kinh dong thoi ciing c6 thé ¢ tién sir khac nhu co giat do sét, hay
khoi phat con co giat so sinh hodc ¢d tinh trang cham phat trién tam than - van
dong... Do d6, cac yéu td nguy co cao s& dé giir dugc méi twong quan khi phan
tich da bién ma khong bi mét di nhu nhitng yéu t6 khac nhu tan suat con co
giat, tudi khoi phét sém, dang con dong kinh. Chinh vi nhitng han ché néu trén,
d6i vai nhitng yéu té nguy co bi mat ¥ nghia khi phan tich hoi quy da bién du
c6 mdi twong quan khi phén tich don bién, ching t6i van xem Ia yéu té6 nguy
co khang thudc trong diéu tri dong kinh bao gom: tan suat con co giat, loai con
dong kinh, tudi khai phat som, hoi chimg dong kinh ma nhiéu nghién cau khac
trén thé giéi ghi nhan 1a mot trong nhitng yéu té nguy co ctua dong kinh khang
thudc. Két qua nay twong dong véi nghién ciu caa Yilmaz va cs nam 2013 thuc
hién trén 200 tré dong kinh khang thubc va 208 tré dap (ing thudc chi ra rang
mbi lién quan don bién da duoc quan sat giira trinh trang khang thudc va mot
s6 yéu t6: tudi khai phat dong kinh, tién sir trang thai dong kinh, tién st co giat
do sdt, tién str co giat so sinh, tan suat co giat nhiéu lan trong 1 ngay, bat thuong
dién ndo do, bat thuong hinh anh CHT va céc hoi chang dong kinh. Khi phan
tich hoi quy da bién cho thay tién sir trang thai dong kinh, két qua dién ndo do
bat thudng va nhiéu con co giat trong 1 ngay 1 cac yéu t du doan doc lap vé
nguy co dong kinh khang thuéc [90].
4.2. Vai tro va tac dong cua cac da hinh gen SCN1A, ABCB1 va GABRA1
lién quan dén tinh khang thuéc trong dong kinh tré em

Nhu d3 trinh bay & trén, ti 18 dong kinh khang thudc chiém khoang 1/3
dong kinh chung va 1a van dé phuc tap trong chan doan ciing nhu lwra chon
phuong phap diéu tri phi hop. Ngay nay véi sy phat trién khoa hoc phan t,
kién thirc vé cac yéu té di truyén duoc nghién ciu va bdo céo nhiéu hon di

nhan manh vai tro di truyén trong dong kinh khang thudc cé thé cai thién kha
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ning du doan sém ciing nhu hudng dén cac phuwong phap diéu tri méi va hop
ly cho tinh trang khang thudc. Pa phan cac nghién ciu tap trung vao tinh da
hinh cua cac gen ma hda enzyme chuyén héa, chat van chuyén va cac phan tir
dich muc tiéu caa thudc chéng dong kinh [136]. Trong nghién ciru nay ching
t6i tim hiéu vé mdi lién quan gitta dic diém di truyén cua cac da hinh gen
SCN1A, ABCB1 va GABRAL dén kha niang khang thudc. Ching toi tién hanh
phan tich 213 tré mic dong kinh tai Viét Nam: bao gom 112 tré mic dong kinh
khang thudc va 101 tré mac dong kinh dap tng thuéc. Tir d6, dua ra dugc céc
thong tin di truyén hitu ich, gidp goi mé ra cac théng tin lién quan co6 thé can
quan tdm trong thuc hanh 1am sang va diéu tri huéng dén y hoc chinh xac ting
Ca thé.
4.2.1. Pa hinh gen SCN1A

Kénh natri kiém soat dién &p (NaV) 1a muc tiéu quan trong cta céc thudc
chéng dong kinh. Trong ndo, cac kénh NaV bao gom mét tiéu don vi a (260-
kDa) va bon tiéu don vi p (B1-p4; 33-36 kDa); trong d6 tiéu don vi a 1a tiéu
don vi chirc ning va dong vai trd quan trong trong viéc tao va dan truyén dién
thé hoat dong than kinh [137], [138]. Gen SCN1A mi hda tiéu don vi a cua
kénh natri c6 tén NaV1.1 va la mét trong hai gen cha chét ma hda cac kénh
NaV dong thoi c6 lién quan dén hiéu qua hoat dong, liéu luong ciling nhu doc
tinh cta cac AED [137], [139]. Kénh natri NaV1.1. la mot protein xuyén mang
trong ndo chiu trach nhiém cho phép céac ion natri di qua mang, kiém soat sy
tuong tac gilta cac té bao than kinh thdng qua cac chat dan truyén than kinh.
Cac bién thé trén gen SCN1A c6 thé dan dén nhiing thay doi chuc ning khac
nhau trong kénh Nav1.1, bao gom nhiing bién d6i vé dong hoc, thay doi dién
ap phu thuoc, kha nang dan truyén bi suy giam hoic mat hoan toan chirc ning
[140]. Diéu nay cd thé dan dén giam “tone” ¢ ché trong mang ludi than kinh
va chuyén sy can bang theo hudng kich thich, tir d6 dan dén tinh trang ha huyét
4p va co giat [137]. Ba bién thé gom rs2298771 G>A (p.Thr1067Ala),
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rs3812718 (IVS5N+5 G>A) va rs10188577 A>G la nhiing da hinh pho bién
ctia gen SCN1A, duoc nghién ciu rong réi trong nhiéu nghién ciu trén nhiéu
quan thé khéac nhau vé méi lién hé cua ching téi phan ung thude [141], [142],
[143]. Trong nghién ctu cta ching toi, ba bién thé gen SCN1A nay ciing duoc
lya chon dé danh gia mdi lién quan dén kha ning khang thudc chong dong kinh
& tré mac dong kinh tai Viét Nam.

Bién thé rs2298771 G>A (p.Thr1067Ala) 1a mot bién thé nam trong viing
ma hoa gen SCN1A. Kiéu gen di hop tir GA c6 thé 1a yéu té nguy co cta dong
kinh khang thudc dua trén két qua phan tich thong ké trong nghién cau nay (p
= 0,037). Bén canh d6, mé hinh lin (GG+GA/AA) ciing cho thdy nhiing tré
mang allele G c6 nguy co khang thudc cao hon so véi nhiing ca thé khac (OR
=1,963; p = 0,042). Tuy nhién, c6 rat it trudng hop mang kiéu gen dong hop
tir GG (2 truong hop) & ca hai nhdm nghién ciru (d4p wng va khang thuéc), do
d6 khong tim thay ¥ nghia thong ké nao veé kiéu gen dong hop tir GG giita hai
nhoém nay. Két qua nghién ciru cta ching toi twong dong véi mot sé nghién
ctru trudce, trong d6 kiéu gen GA va allele G ciing da dugc chang minh 1a yéu
tb tién luong dong kinh khang thudc [141]. Bé giai thich cho méi lién hé nay,
c6 y kién cho rang viéc thay thé threonine bang alanine c6 thé anh huong dén
dic tinh hinh dang va chirc ning cua kénh natri, tir 46 dan dén phan (ng khac
biét d6i vai céc chat chen kénh natri [95]. Miac du nghién cau caa ching toi va
mot vai nghién ciru khac da bao cao mbi lién hé giira rs22s98771 va dong kinh
khang thudc tuy vay ciing ton tai cac nghién ctu ¢ két qua trai nguoc [141],
[142], [143], [144]. Nam 2008, nghién ctru cia Kwan P. va cs bao céo bién thé
SCN1A rs2298771 khdng anh hudng dén kha niang dap tng cac thudc chong
dong kinh va két qua tuong tu cling dugc bao cao boi cac nghién ciu khac sau
nay [145], [146], [148], [150]. Trong mot phan tich téng hop (meta-analysis)
dua trén 19 nghién ctru twong quan da hinh gen bao gdom ca bién thé rs2298771,

két qua chi ra allele G va kiéu gen ddng hop tir GG 1a yéu t6 1am ting nguy co
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khang thudc dong kinh [152]. Nhu vay, van con rat nhiéu tranh cdi xung quanh
anh huong khang thudc lién quan bién thé rs2298771 gen SCN1A va can tiép
tuc dugc nghién ctiru danh gia thém mot cach toan dién hon, tir 46 co6 thé xac
dinh lai chinh x4c xu hudng anh huong cia bién thé nay dén tinh khang thuéc
chéng dong kinh noi chung va c6 thé mang cac dic trung khac nhau gitra cac
quan thé/ dan toc khac nhau.

Bién thé SCN1A thi hai duoc danh gia trong nghién cou nay la
rs3812718 C>T (IVS5N+5C>T). Pay la bién thé nam trén intron va la mot bién
thé splicing, cd thé dan dén thay doi vi tri ghép ndi tu nhién cia phan tr mMRNA
tai khu vuc nay trong qué trinh phién md SCN1A [153]. That vay, bang chiing
trong cac nghién ctru trudc day da chi ra allele T 1am thay doi vi tri ghép néi
cta exon 5, do d6 wc ché su biéu hién caa exon 5N (ban phién ma so khai)
nhung lai 1am ting biéu hién cua exon 5A (ban phién ma truong thanh) [153],
[154]. Tinh da hinh cua bién thé rs3812718 dugc nhan dinh 12 yéu té nguy co
dan dén dong kinh; dang cha ¥, mot nghién ciu vé dong kinh & Nhat Ban duoc
cong bd nam 2008 da chi ra bién thé rs3812718 c6 thé anh huong dén tinh trang
khang thudc chong dong kinh khi dung dong thoi carbamazepine (CBZ) va axit
valproic (VPA) [95], [81]. Nam 2012, trong nghién ctru cia Zhou B.T va cs
cling bao cdo bién thé rs3812718 c6 mdi lién quan dang ké dén ti Ié duy tri sir
dung CBZ ¢ ngudi Han Trung Qudc [155]. Ngoai ra, trong mot nghién cuau
khac ciling vé dong kinh tai Trung Quédc, nhirng ngudi mang kiéu gen dong
hop tir TT duoc bao cao c6 nguy co khang thude cao hon; dong thoi nghién
ctru chi ra mé hinh di truyén Ian (CC+CT) la yéu t6 bao vé, 1am giam nguy co
khang VPA [94]. Nguoc lai, nghién ctu cta Sdnchez M.B. va cs lai chi ra
khong c6 méi lién hé nao giira da hinh bién thé gen SCN1A rs3812718 va dac
diém khang thubc & quan thé nguoi da trang [149]. Trong nghién cau cua
chdng t6i, kiéu gen CT duoc béo céo phd bién hon & nhém dap ung thude tot
so voi nhém khang thuée (OR = 0,304; p = 0,002). Biéu nay chi ra rang nhitng
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tré mang kiéu gen di hop tir CT it c6 kha ning khang AED hon so véi cac
trudng hop con lai. Bong thoi, ching t6i cling du dodn mé hinh trdi (CT+TT)
duoc coi 12 yéu t bao vé chdng lai dong kinh khang thuéc (OR = 0,839; p =
0,002); nghia 1a allele T ¢ thé 1a yéu té gidp giam nguy co khang thudc &
dong kinh tré em Viét Nam. Nhu vay, vé mat co hoc, ¢ thé ly giai do su biéu
hién ting cao cua exon 5A gay ra boi bién thé splicing rs3812718 c6 thé anh
huong 1am tang d6 nhay cua kénh natri véi thubc chong dong kinh mét céach
dang ké va da duoc dé cap trong nghién ciu trude day cua Tate S.K. va cs
[154]. Thém vao d6, tinh da hinh cua bién thé gen nay can dugc quan tam va
danh gia khi can nhac lya chon diéu tri phu hop, dac biét d6i voi toc nguoi
chau A dua trén céc két qua nghién cau lién quan.

Bién thé rs10188577 A>G la bién thé gen SCN1A tht ba duoc danh gia
trong nghién cau cua ching toi. Pay 1a mot SNP phd bién ving intron gen
SCN1A, anh huéng dén yéu té phién ma hoac qué trinh methyl héa [152], [156].
M&i lién quan caa bién thé rs10188577 dén nguy co dong kinh di dugc béo cao
trong rat nhiéu nghién ctru trudc, trén cac quan thé nguoi An Do, Iran, Pai
Loan, Malaysia, Hong Kéng, Trung Quéc va mot sé quan thé nguoi da tring
nhu Ai Cap, Cong hoa Kosovo [103], [148], [151],[152], [157], [158], [159]
[160]. Tuy nhién, danh gi tir cac nghién cau nay lai khéng nhat quan. Tinh da
hinh cia SCN1A rs10188577 duoc bao cdo lién quan dén tinh trang khang axit
valproic & tré em Trung Qudc mac dong kinh toan thé [145]. Trong quan thé
nguoi da trang, sy khac biét vira phai duoc xac dinh ¢ dong kinh duoc diéu tri
bang AED nhém chen kénh natri (phenytoin, carbamazepine, topiramate va axit
valproic), trong d6 ngudi mang kiéu gen di hop tir AG dugc tim thay nhom
khang thudc c6 tan sé cao hon so v6i nhom dap tng [156]. Nguoc lai, két luan
trai nguoc duoc dua ra trong mot vai nghién cau khac trén quan thé nguoi
Trung Qudc va khu vic Bac An Do [138], [145], [147]. Nghién cau caa ching

t6i khong tim thay su khac biét c6 ¥ nghia khi so sanh giita hai nhém dong kinh
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dap tng va khang thudc nguoi Viét Nam trong phan bé kiéu gen va allele cua
bién thé SCN1A rs10188577 A>G. Két qua nay tuong déng voi phan tich meta
dwa trén 10 nghién ctru lién quan dén bién thé rs10188577, duoc danh gia va
téng hop trong nghién ciu caa Li M. va cs vao nam 2022 [152].

Céc kiéu gen don boi (haplotype) SCN1A ciing duoc danh gia dua trén 3
bién thé rs2298771, rs3812718 va rs10188577; két qua chi ra khdng cé méi lién
hé nao gitra cac haplotype va dong kinh khang thuéc tré em.

Cho dén nay, tac dung chinh xac cua céac bién thé SCN1A dbi véi sinh
bénh hoc dong kinh khang thudc van chwa dugc biét rd, su khac biét vé ching
toc, phan loai dong kinh va cac loai thudc dung dong thoi o 1€ 1 nhitng nhan
t6 gop phan dan dén cac két qua khdng nhat quan.

4.2.2. Pa hinh gen ABCB1

Gen ABCB1 m4 hoa cho P-glycoprotein (P-gp), mét protein van chuyén
nam trong mang té bao, diéu chinh dugc dong hoc cua céc thudc chong dong
kinh thdng qua qué trinh hap thu & rudt va dé tham nhap & ndo. Gia thuyét lién
quan dén sinh ly bénh & cac truong hop dong kinh khang thude da duoc dua ra
trong nhiéu nghién ctu 13 do su biéu hién quéa muc caa P-gp [161], [162], [163],
[5], [164]. Bao cao dau tién lién quan dén van chuyén thuéc chdng dong kinh
thong qua P-gp dugc dua ra tir nam 1995 boi Tishler D.M. va cs, nghién cuu
chi ra ndng do phenytoin noi bao ¢ trang thai 6n dinh thap hon ¢ cac té bao
than kinh ngoai bi biéu hién MDR1 (danh phép ban dau cia ABCB1) so voi cac
té bao khong biéu hién MDR1 [75]. Ngoai ra, cac nghién ciu thyc nghiém ciing
chi ra rang st dung cac hop chét c6 tinh dic hiéu cao c6 tac dung @c ché hoat
dong cua P-gp nhu tariquidar c6 thé lam ting tac dung chéng co giat cua
phenytoin va tham chi c6 thé gilp loai bo tinh khang Phenobarbital [165],
[166]. Gen ABCB1 nam trén nhiém sac thé s6 27, 1 gen c6 tinh da hinh cao;
mot nira s6 SNP cua ABCB1 dugc xac dinh nam trong ving mi héa va duoc

bao céo véi tan s thap (khoang 8%) trén cac quan thé khéac nhau [72]. Bién thé
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rs1128503 (exon 12) va rs1045642 (exon 26) la nhitng bién thé phd bién hon
c4, ¢ tan sd cao hon hin (khoang 50%, theo gnomAD) va la nhiing bién thé da
dugc nghién ctu ki lién quan dén tinh trang khang da thudc. Pa phan céc
nghién ctru lién quan dén tinh da hinh cia ABCB1 va dong kinh khang thuéc
déu c6 su hién dién cua hai bién thé nay, tuy nhién két qua giita cac nghién ctu
lai khdng nhat quan [149], [167], [168]. Trong nghién ctru nay, ching t6i ciing
lya chon hai bién thé nay dé khao sat mdi trong quan di truyén dén tinh khang
thudc diéu tri, tuy nhién két qua lai khong tim thay méi lién hé nao & ca cap do
kiéu gen ciing nhu allele giira hai bién thé ABCB1 rs1128503, rs1045642 va
dong kinh khang thudc. Phan tich kiéu gen don boi két hop hai bién thé nay
cling khong chi ra sy Khac biét c6 y nghia nao khi so sanh hai nhém khang va
dap ung thudc diéu tri. Cac két qua nay twong dong véi nghién ciu cia Zhao
T. va cs khi danh gia trén 245 tré mic dong kinh ngudi Trung Qudc duogc diéu
tri bang levetiracetam [76].

Déi voi bién thé rs1128503, nghién ctu ciia chung t6i ciing phil hop Vi
danh gia trén cac quan thé khac trén thé gi¢i nhu Pai Loan, Han Québc, Nhat
Ban, An D9, Jordan, My va A Rap Saudi [169], [170], [171], [172], [77], [173],
[174]. Thém vao d6, mot phan tich tong hop dugc thuc hién dua trén 57 nghién
ctru trude d6 bao gom 12.407 trudng hop mac dong kinh ciing chi ra khdng c6
mdi lién hé ndo gitta da hinh rs1128503 va AED [175]. Ddi véi bién thé
rs1045642, nghién ctiu cua ching toi twong dong véi cac nghién ciu trude do
trén quan thé nguoi Trung Quoc, Puc, Tho Nhi Ky, va An Do [172], [176],
[177], [178]. Tuy vay, mdi lién hé giita bién thé rs1045642 va dong kinh khang
thudc van con nhiéu tranh cai véi cac két qua trai ngugc. Chang han, nghién
ctu cuia Magadmi R.va cs trén 85 tré mac dong kinh ngudi A Rap Saudi cho
két qua tuong dong véi nghién ctu cia ching toi lién quan dén bién thé
rs1128503 nhung lai trdi nguoc & bién thé rs1045642 véi méi lién quan co y

nghia gitta kiéu gen TT va allele T dén kha nang dap tng thudc chéng dong
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kinh trong diéu tri [174]. Hay trong nghién ctu cua Stasiolek M. va cs phat hién
allele C c6 thé 1am ting ti 1¢ khang thudc, trong khi allele T ¢6 tac dung bao vé
va dap ung tét véi thude chong dong kinh & 173 trudng hop tré mac dong kinh
tai Ba Lan [179]. Trong nghién cuu caa Zhao T. va cs, khdng c6 su khac biét
dang ké gitta hai nhém nghién ctu (khang thude va dap ang) vé ti 18 kiéu gen,
allele; tuy nhién nhdm nghién cru c6 quan sat thay nong do levetiracetam va
nong do trong huyét thanh/trong luong co thé cao hon dang ké & nhiing nguoi
mang kiéu gen rs1045642 TT so voi CC [76]. Mac du ¢6 sy khdng nhat quan
gitra cac nghién ctru doc lap o tieng nhdm dan toc khac nhau, nhung nghién ctru
tong hop dua trén 11 nghién ciu trude d6 (tir nim 2007 dén 2016) bao gdm
1778 tré mac dong kinh lai cho thay khdng c6 sy lién hé dang ké nao giira da
hinh gen ABCB1 rs1045642 t6i nguy co khang thudc néi chung, phd hop véi
két qua cua chlng t6i trong nghién ctu ndy. Tuy nhién, van tdn tai sy lién két
c6 ¥ nghia gitra kiéu gen CC dén nguy co khang thudc & nhém quan thé nguoi
Chau Au va nhém c6ng bd sau nim 2010 (cha yéu van 1a ngudi Chau Au)
[180]. Do d6, méi lién hé giita da hinh gen ABCB1 rs1045642 va bénh dong
kinh khang thudc & tré em van can dugc xac nhan va nghién cau thém.
4.2.3. Pa hinh gen GABRA1

Gamma aminobutyric acid (GABA) la chat uc ché dan truyén than kinh
chinh diéu chinh hoat dong kich thich cua té bao than kinh va cac tuong tic &
v6 ndo. Chat e ché nay gidp 1am diu ciing nhu giam mirc d6 hoat dong cua hé
than kinh, tir ¢6 1am giam cam giac lo au, cing thang, v.v. GABA hoat dong
thdng qua ba loai thu thé, bao gém: thu thé GABAA, thu thé GABAC
ionotropic (kénh ion bi phéi tir, kénh clorua mo); va cac thu thé GABAB
metabotropic (thu thé két hop protein G, diéu chinh cac kénh kali va canxi).
Tuong tu nhu NaV1.1, thu thé GABA ciing 1a mdt trong nhitng muc tiéu chinh
cua thudc chong dong kinh, thu thé nay dong vai tro then chot ngan chan phét
sinh dong kinh théng qua duy tri can bang ndi méi khi bi kich thich ndo [181].
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Cac bién thé gen GABRAL ¢ thé dan dén hinh thanh tiéu don vi al bat thuong,
lam giam chtic ning caa thu thé GABAA. Sy mat can bang giira kich thich va
trc ché do tin hiéu GABAergic bi suy yéu co thé gay ra nhiéu dang dong kinh
khac nhau, va hon 30 bién thé GABRA1 di duoc bao cao lién quan dén cac dang
dong kinh nay, [182], [183], [184]. Bién thé¢ GABRAL rs2279020 1a mot da hinh
phtrc tap, c6 thé 1am thay d6i cac dac tinh cdu tric cua protein do anh hudng
dén qua trinh ghép ndi tu nhién caa phan tir mMRNA [79]. Tuy vay, van con
nhiéu tranh c&i vé mdi lién hé gitra cac bién thé gen GABRAL va dong kinh
khang thudc, bao gom ca bién thé rs2279020 véi cac két qua khong nhat quan
duoc bao cédo trong cac nghién cau. Vi du, ¢ Jordan, nguoi mang allele G
(GG+GA) co6 xu hudng phat trién tinh trang khang thudc [185]. Tuong tu, &
nhitng bénh nhan An Do, kiéu gen GG va allele G déu duoc chang minh 1 yéu
t6 nguy co cua tinh trang khang nhiéu loai thudc chéng dong kinh [79]. Nguoc
lai, phan tich meta dya trén 8 nghién ciru trude d6 cho thay khdng cé mbi lién
hé nao gitta GABRAL rs2279020 véi khuynh huéng khang thudc chong dong
kinh & nguoi chau A va A Rap [186], [104]. Trong nghién ctiu cta ching toi
ciing khdng phét hién dugc mdi trong quan kiéu gen va allele nao giira bién
thé GABRAL rs2279020 va dong kinh khang thudc. Tuy nhién, trong nghién
cru nay ¢& mau chua da 16n dé khang dinh méi lién quan nay, can mé rong
quy mé nghién cau 16n hon nita dé xac nhan quan sat nay. Ngoai ra, diéu tri
thudc chéng dong kinh trong nhém khang thube da phan 1a phéi hop da tri liéu,
do do, cac loai thuc dugc sir dung dong thoi trong qué trinh diéu trj ciing c6
thé 1a yéu té anh huong dén két qua phan tich vi khdng phai tat ca cac thude
nay déu nham muc tiéu dén thu thé GABRAL.

4.3. Tinh da hinh ciia c4c bién thé gen SCN1A, ABCB1 va GABRAL & nhom
mang cac yéu té 1am sang nguy co lién quan dén tinh trang khang thuéc
dong kinh

Cac nghién ciru da chi ra rang, mot s yéu t6 1am sang c6 thé lién quan
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dén tinh trang khang thudc nhu tudi khai phat, cham phat trién tam than - van
dong, co giat do sét va trang thai dong kinh, hinh anh MRI so ndo bat thuong,
DND bat thudng [5]. Trong nghién ciru ndy, ching toi xac dinh cac yéu té 1am
sang khi phan tich hdi quy da bién bao gom: tién co giat do sét, tién sir trang
thai dong kinh, tién sir co giat so sinh, cham phat trién tam than - van dong va
cac yéu td lién quan khéc tudi khéi phat sém, 14m sang c6 con cuc bo van dong,
hoi ching dong kinh cé thé dan dén nguy co khang thudc cao hon. Bén canh
d6, rat nhiéu gen da duogc chi ra 1a nguyén nhan hay c6 lién quan dén dong kinh
khang thubc. Do d6, tim ra duoc cin nguyén di truyén hay méi lién quan dic
trung v6i cac bién thé di truyén co thé gidp ich rat nhiéu trong cong tac diéu tri
va quan ly bénh. Trong nghién ctu nay, ngoai méi twong quan di truyén chung
da duogc chi ra, ching t6i danh gia thém méi lién hé giita cac bién thé gen
SCN1A, ABCB1 va GABRAL dén tirng to hop cac yéu to 1am sang nguy co duoc
ghi nhan trén. Pang cha y, hai kiéu gen SCN1A rs3812718CT, ABCB1
rs1045642TT va allele T ABCBL1 rs1045642 duoc xac dinh 1a nhitng yéu té c6
thé gilp giam nguy co khang thudc; trong khi allele C ABCB1 rs1045642 1am
tang nguy co khang thudc & tré khoi phét sau 12 thang. O nhém tudi nay, trong
phan tich méi twong quan chung ciing nhu danh gid méi twong quan véi tudi
khoi phat, ching t6i ghi nhan duoc kiéu gen CT cia SCN1A rs3812718 c6 nguy
co khang thuéc. Nguy co lién quan dén tudi khai phét cd thé do nhiéu yéu to
khac nhau, bao gom nguyén nhan co ban cua dong kinh, mtc d6 nghiém trong
va su hién dién cuaa céc rdi loan than kinh hodc phét trién lién quan khac [20],
[187]. Mat ti 1é khdng nho (35%) tré em bi dong kinh trong 3 nim dau doi s&
phat trién thanh dong kinh khang thudc va nhimg dira tré nay sé co nguy co cao
mac c4c bénh di kém vé nhan thac va hanh vi, tham chi c6 thé tir vong [110],
[188], [189]. Mic du nghién ctu cta ching toi khong tim thay méi lién hé nao
gitra cac bién thé di truyén duoc khao sat dén nguy co khang thudc ¢ nhom tré

khoi phat dong kinh trudc 1 tudi nhung cac két qua lién quan & nhom tudi khoi
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phat > 1 tudi van nén duoc can nhic nhu mot thdng tin tham khao can thiét.

Mai lién hé c6 ¥ nghia gitra SCN1A rs3812718 va ABCBL1 rs1045642 dén
dong kinh khang thubc ciing duoc chi ra & nhdm khdng ghi nhan trang thai
dong kinh trong nghién ctu cua ching tdi. Kiéu gen di hop tir CT SCN1A
rs3812718 va allele T ABCB1 rs1045642 1a yéu t6 bao vé, trong khi allele C
ABCB1 rs1045642 1a yéu té nguy co c6 thé dan dén khang thudc & nhdm nay.
Ngoai ra, chung toi cling tim thdy mdi lién quan giira bién thé SCN1A
1s2298771 dén nguy co khang thubc & tré cd cham phat trién tam than van dong,
kiéu gen AG va allele G 1a nhiing yéu t6 nguy co cao. Tuy nhién, khi tién hanh
phan tich héi quy logistic da bién bao gom tat ca céc yéu té nguy co 1am sang
ké trén cung hai bién thé (SCN1A rs3812718 va rs2298771) duoc danh gia 1a
c6 lién quan dén dong kinh khang thudc théng qua mot loat cac phan tich trong
nghién cau nay thi lai cho thay hai bién thé nay khéng phai 1a yéu té nguy co
chinh dan dén tinh trang khang thuéc.

Cac phan tich cua ching t6i cung cip mot btrc tranh da dién lién quan
dén tinh trang khang thudc diéu tri & tré em méic dong kinh ngudi Viét Nam.
Thong qua d6, gop phan tao ra hd so di truyén khéi quét, cac thong tin quan
trong co thé duoc chon loc va xem xét bai cac bac si 1am sang trude khi dua ra
phuong an diéu tri ti uu.

4.4. Giai trinh tw hé¢ gen ma héa giip xac dinh cac bién thé nguyén
nhan/nguy co lién quan dén dong kinh va y nghia trong thuc hanh l1am
sang hwéng dén y hoc cé thé

Trong vai nam trd lai day, nhitng phat trién nghién ciru lién quan dén co
so di truyén va sinh hoc than kinh cua dong kinh dang md ra mot ky nguyén
méi cho viéc xac dinh can nguyén va diéu tri dong kinh néi chung, dong kinh
khang thudc ndi riéng. Thong qua xét nghiém di truyén co thé gilp cai thién
hiéu qua va do an toan cua cac liéu phap diéu tri, cho phép céc chuyén gia lya

chon duoc loai thude diéu tri phi hop nhat ciing nhu dua ra duoc lidu luong
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thudc téi wu cho ting ca thé [190]. Nhitng tién bo trong cdng nghé xét nghiém
gen d3 lam ting ning suat chan doan tir 10% cach day vai nam 1én téi 30-40%.
Sy gia ting nay chu yéu do cdng nghé thic day clng véi sy phat trién caa giai
trinh tu gen thé hé mgi da d6i mai mé hinh thyc hanh 14m sang ciing nhu chan
doan va hudng diéu tri y hoc chinh xé&c. Muc tiéu cua y hoc chinh xac 1a cung
cap phuong phap diéu tri tlly chinh cho mét sé hoi ching dong kinh don 1¢ dva
trén phan tich di truyén lién quan va tac dong cu thé gay ra bai khiém khuyét
di truyén nay & mac do phan tir [191]. Viéc tim ra can nguyén di truyén bénh
1a budc dau tién dé x4c nhan chan doan, hd trg diéu tri sém, gidp cai thién két
qua diéu tri vé l1au dai [192]. Hon nita, chan doan di truyén lién quan dén mot
dang dong kinh cu thé ¢ thé giai thich day du hoac mot phan cac phan hoi lién
quan dén tinh trang khang thudc hay 1a dap tng thudc chéng dong kinh.

Trong nghién citu nay, tong sé 11 tré duoc tién hanh giai trinh tu hé gen
ma hoa nham xéac dinh cian nguyén di truyén. Cac truong hop nay déu duoc
chan doan mac bénh ndo dong kinh khai phat sém vai cac triéu ching dién hinh
gom: khoi phat som ( < 12 thang), tinh trang khang thudc dai dang va cham
phat trién tdm than — van dong tir mirc d6 nang dén nghiém trong.

Qua qua trinh phan tich, 9/11 trudng hop di xac dinh dugc céc bién thé
nguyén nhan/ nguy co lién quan/ c6 thé lién quan dén kiéu hinh bénh & tré
(Bang 3.31). Pang chu ¥, dot bién di truyén trén gen TSC1 va SCN1A dan dén
phirc hop xo cting ci va hoi chiing Dravet lan luot duoc xac dinh & truong hop
DRE10 va DRE25. Trong d6, TSC1 (NM_000368) c.1888 1891del
(p.K630Qfs*22) 1a bién thé gay bénh di biét (ClinVar 1D: 5097); trong khi
SCN1A (NM_001165963) ¢.638C>A (p.S213X) la mot bién thé méi, chua
duoc bao cao trén bat ky co sé dit liéu hay cdng bb khoa hoc nao trude do. Ca
hai bién thé nay déu I bién thé tao ma két thic som trén chudi polypeptide, do
d6 c6 thé dan dén cac tac dong co hai dén chirc ning cua protein dugc ma hoa

va biéu hién gay bénh.
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Phac hop xo cang cu (TSC) khéa hiém (ty Ié trong quan thé 1a 1/5000
ngudoi), 1a bénh di truyén gen troi nhiém sac thé thuong (AD), chu yéu gay ra
boi dot bién & mot trong hai gen @ ché khéi u TSC1 va TSC2, lan lugt ma hoa
cho hamartin va tuberin - hai protein quan trong tao nén phuac hop TSC1-TSC2
trong con duong mTOR kiém soét su phat trién va ting sinh té bao [193], [194].
Chén doan xac dinh TSC van con nhiéu thach thirc do sy da dang trong biéu
hién 1am sang, c6 thé tiép tuc phat trién trong tuwong lai va ciing c6 thé rat khac
nhau giira cac truong hop c6 quan hé huyét théng [195]. TSC dugc dic trung
boi sy hinh thanh va phét trién cia hamartias (cac ton thuong khong phat trién)
va hamartomas (cac u md thira); wu thé tac dong dén hé than kinh trung uong,
da (u soi mach viing mat), than (u m& co mach than), tim (u co van tim), mat
(u md thira vBng mac) va it gap hon & phoi, hé tiéu hoa, xwong [194], [195],
[196]. Trong d6, dong kinh 1a rdi loan phé bién nhat, thuong lién quan dén céc
con co giat khai phat som va khang thuéc, cha yéu 1a cac con co that o tré so
sinh [197], [198]. Trong nghién ctu nay, truong hop DRE10 duoc tim thay
mang bién thé TSC1 (NM_000368) ¢.1888_1891del (p.K630Qfs*22), 1a bién
thé gay bénh da biét va da duogc xac dinh & nhiéu truong hop xo cliing cu trudc
d6 [199], [200], [201], [202], [203], [204], [205]. Tré c6 biéu hién dong kinh
khoi phat som (8 thang tudi), cham phét trién tdm than van dong ning, thay doi
sac to da ¢ ving mat, canh tay, lung, hong, dui va MRI so ndo ¢6 hinh anh nét
dudi mang ndo that, co thé goi y theo ddi nghi ngo phirc hop xo cang ci. Nhu
vay, thdng qua chan doan di truyén phan tir va d6i chiéu lai trén 1am sang, c6
thé khang dinh trudng hop DRE10 mac phuc hop xo ctiing cu. Theo y vin, dong
kinh trong TSC thuong khoi phét trong nam dau doi va rat khé diéu tri; dong
thoi TSC ciing 1 nhém dong kinh ¢ tinh trang khang thudc thuong gap nhat
[206]. That vdy, tinh dén thoi diém hién tai, truong hop DRE10 da sir dung ba
loai AED khac nhau (valproic acid, topiramate, levetiracetam) va déu chua thuc

su dap tng tot véi thude. Ban chat cua dong kinh khang thudc & cac trudng hop
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TSC c6 thé dugc giai thich do su réi loan phat trién trong qué trinh hinh thanh
v6 ndo (multifocal cortical dysgenesis) va lién quan dén sy bat thuong trong
hoat dong diéu hoa tin hieu mTORC1 trong ndo (chiu anh hudng bai phic hop
protein TSC1-TSC2) [207]. Tuy nhién, c6 thé can nhic st dung vigabatrin
(VGB) don 1¢ hoic két hop cung véi cac AED khéac dé diéu tri cac co co thét
va dong kinh khéang thudc & tré nay khi da xac nhan phic hop xo cing cu. Day
1a phuong phéap don trj liéu dau tay duogc khuyén nghi tai Lién minh Chau Au
(EU) trong co thét so sinh (IS) lién quan dén TSC va hd tro kiém soat cac con
dong kinh cuc bo [208], [209], [210], [209]. Tai Hoa Ky, Vigabatrin (VGB)
cling dugc chi dinh don tri lidu diéu tri IS & tré tir 1 thang dén 2 tudi va 1a liu
phap bo tro khac phuc cac con dong kinh cuc bo khang thudc dai dang o tré tir
2 tudi [211]. Ngoai ra, c6 thé can nhic st dung everolimus (mot chét tc ché
mTOR d3 dugc phé duyét) dé diéu tri b tro cac con dong kinh dai ding trong
cac truong hop TSC va da duoc chang minh gilp giam dang ké tan suat con
khi so sanh véi gia dugc, dugc duy tri sau 2 nam diéu tri. Bén canh d6, mot liéu
phap diéu tri méi di dugc FDA va EMA chap thuan gan day 1a sir dung
cannabidiol (tén thuong mai 1a Epidiolex) dé kiém soat cac con dong kinh lién
quan dén TSC & tré trén 1 tudi tai Hoa Ky va trén 2 tudi tai EU [212], [213].
Hoi chung Dravet (DS) 1a bénh n3o dong kinh tién trién chu yéu gay ra
boi dot bién mat chire nang gen SCN1A ma hoa tiéu don vi al kénh natri, duoc
dic trung bai cac con khoi dau co giat do sét o tré khoang 6 thang tudi sau do
tién trién ning, cac con co giat kéo dai, kho kiém soat kém theo sy thoai lui
tinh trang phat trién tdm than - van dong. Trong hoi chiing nay, can tranh st
dung thudc chong dong kinh chen kénh natri (do 80% céc trudng hop hoi ching
Dravet 1a do dot bién gen SCN1A) nhu carbamazepine, oxcarbazepine,
lamotrigine va phenytoin trong diéu tri do biéu hién xau di trén 1am sang c6 thé
xay ra [214], [215], [216], [217]. Ngoai ra, cac loai thudc chdng dong kinh khac

nhu igabatrin, rufinamide va phenobarbital ciing c6 thé lam tram trong thém
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con dong kinh & mot s6 bénh nhan mic hoi chiing Dravet [215], [218]. Nghién
clru ctia chung toi xac dinh dugc 1 trudng hop (DRE25) mac hdi chang Dravet
thdng qua chan doan phan tir (mang dot bién di hop tir SCN1A c.638C>A,
p.S213*) cling v&i biéu hién 1am sang dic trung theo trinh ty: tré cd cac moc phét
trién binh thuong dén khoi dau véi biéu hién co giat do sot, cac con co gidt ting
dan theo thoi gian va chuyén thanh dong kinh khang thude dang cuc bo, kém theo
su thodi lui tinh trang phat trién tm than - van dong. Hién tai tré da st dung 3
loai thuéc chéng dong khac nhau gom natri valproat, oxacabamazepin va
lammotrigine; tuy nhién tan suat cac con dong kinh van thuyén giam khéng
dang ké. Tan s6 con hién tai khoang 2- 3 con/ngay, cao hon trong nhitng ngay
c6 sot. Khao sat lai cac thuéc tré duoc diéu tri nhan thay, 2/3 loai thudc nhém
chen kénh natri (oxcarbazepine va lammotrigine), do d6 c6 thé giai thich tinh
trang khang thudc & tré nay. Cac y van moi khuyén cdo can nhic diéu tri trong
DS bang mot sé loai thubc méi da duoc phé duyét gan day nhu stiripentol,
fenfluramine va cannabidiol; tuy vay, nén than trong trong qua trinh stir dung
bao gom cac trudng hop chéng chi dinh va tuong tac thudc cd thé xay ra.
Ngoai hai tré¢ DRE10 va DRE25 da xac dinh duoc bién thé nguyén nhan,
c4c bién thé nguy co tuan theo di truyén Mendel 6 thé lién quan dén kiéu hinh
dong kinh & bay truong hop DRE17, DRE18, DRE48, DRE49, HANDRE12,
HANDRE18 va HANDREA45 ciing d4 duoc chi ra. Cac bién thé nay déu 1a bién
thé thay thé (missense), hau nhu 1a di biét va chi c6 PHACTR1
(NM_001322313) c.473C>G (p.P158R) dugc tim théy & truong hop DRE18 1
bién thé mai (Bang 3.32). Cac kiéu hinh lién quan dén cac bién thé/gen chira
bién thé nay da duoc béo cdo bao gdm: CADASIL (Cerebral arteriopathy with
subcortical infarcts and leukoencephalopathy) gay ra boi dot bién gen
NOTCHS3; bénh ndo dong kinh tré em (cu thé trong nghién ctiu nay 1 lién quan
dén cac gen PHACTR1, SLC12A5); dong kinh rung giat co thiéu nién (lién quan
dén gen EFHC1); dong kinh ling nguoi (childhood absence epilepsy, lién quan
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dén gen CACNAIH trong nghién ctu nay); thiéu dihydropyrimidine
dehydrogenase (lién quan dén bién thé gen DYD p.R886H - rs1801267) va di
tat vo ndo (lién quan dén bién thé gen TUBB2B p.A248V - rs777598117). Tuy
nhién, tat ca cac bién thé nguy co nay can duoc tiép tuc kiém tra, danh gia ddi
chiéu trong gia dinh ciing nhu tim kiém méi lién két gitra kiéu gen kiéu hinh
quan sat dugc; ddng thoi can thuc hién thém céc nghién ciu chiic ning xa hon
dé khang dinh chinh xéc. Do d6, cac goi y chi dinh 1am sang lién quan van chua
duoc cu thé hoa trong cac trudng hop nay.

Ngoai chan doan cin nguyén di truyén, cac diac diém di truyén tuong
quan ciling nén dugc xem xét nhu mot yéu té bo trg trong thuc hanh 1am sang.
Trong nghién cau ndy, hai bién thé gen SCN1A rs3812718 va rs2298771 dugc
xéac dinh ¢6 moi lién hé dén nguy co khang thubc chong dong kinh & tré em
Viét Nam. Mac di van con ton tai cac két qua khdng nhat quéan lién quan dén
hai bién thé nay, tuy vay thong tin ndy van can duoc can nhic, diéu chinh trong
thue hanh 1am sang huéng dén hd tro kip thoi va phi hop, dam bao hiéu qua
diéu tri tot nhat cho tré. Vi du, carbamazepine (CBZ) la mét trong nhiing loai
AED thé hé cii duoc st dung nhiéu nhit trong diéu tri; tuy nhién, tinh trang
khang CBZ thuong gap ¢ dong kinh va mot trong nhitng nguy@n nhan c6 thé
dugc xem xét 1a do cac da hinh gen. Hai bién thé gen rs3812718 va rs2298771
la hai bién thé SCN1A pho bién dugc nghién ctru, ddnh gia co thé anh huang
dén phan ang cua cac AED n6i chung va CBZ no6i riéng bang cach thay doi cau
trdc va chtic ning cta kénh natri. Mot phan tich tdng hop vao nam 2021 dya
trén 8 cong trinh c6 dé cap dén méi lién hé giira hai bién thé nay dén kha niang
dap tng véi CBZ, trong d6 2/6 bao céo vé rs3812718 ung hod quan diém day 1a
mot yéu t6 nguy co dan dén khang CBZ va 2/4 nghién cau vé rs2298771 ung
ho gia thuyét ring bién thé nay c6 lién quan dén tinh khang CBZ [219]. Tuy
vay, phan tich tong hop lai khong chi ra méi lién hé nao gira bién thé
rs3812718, trong khi mdi lién hé gitra rs2298771 va tinh trang khang CBZ &
nhém cé&c bénh nhan gc Chau A duoc xac nhan, dac biét 1a nhimg ngudi mang
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kiéu gen GG [219]. Nghién ctru ctia chung t6i ciing chi ra allele G ¢6 nguy co
khang thudc cao hon, do vy c6 thé can nhéc theo ddi diéu tri chit ché hon hoic
tdy chinh lidu luong/ thay doi loai thude diéu tri (néu can thiét) d6i voi nhiing
tré thugc nhdm nay.

T6m lai, st dung thudc chdng dong kinh giup ngan ngira con déng kinh
Xay ra va cac dic diém di truyén lién quan dén tinh trang khang thudc cu thé c6
thé gitip cac bac si 14m sang dua ra nhitng lva chon sang sudt hon trong cong
tac diéu tri. Tuy vay, can luu y rang cac quyét dinh diéu tri phai dugc thyc hién
dira trén danh gia toan dién vé biéu hién 1am sang, ho so di truyén va muc tiéu
diéu tri caa tung ca thé. Theo di chat ché va thudng xuyén 1a diéu can thiét dé
danh gia dap Gmg diéu tri, diéu chinh liéu luong thubc va han ché tac dung phu
hoac nhiing thay d6i trong kiém soat con dong kinh giup nguoi bénh nhan duoc

két qua diéu tri toi wu nhat.
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KET LUAN

Qua nghién ctru dic diém 1am sang, can 14m sang va bién thé mot sé gen
trén 213 tré méc dong kinh duogc chia 1am hai nhom gém 112 tré mic dong kinh
khang thudc va 101 tré mic dong kinh dap umg thudc, ching toi rat ra mot sb
két luan sau:

1. Pic diém 1am sang, mot sé bién d6i trén dién ndo dd va cong huwéng tir
SO nao

- Pdc diém chung nhém nghién ciru: Tudi trung binh 58,1 + 45,0 thang,
ti 16 nam:ni 1a 1,05. Phan b nhom tudi nghién ctru tir 1 dén dudi 6 tudi chiém
57,3%.

- Ddc diém lam sang: Cac dic diém tién st va 1am sang chiém uu thé
nhom khang thube voi su khac biét c6 v nghia thong ké p < 0,05 gdm: tién str
co giat so sinh, tién sir co giat do sot va c6 trang thai dong kinh, khoi phat con
som (< 12 thang), con cuc bo van dong, cuong do con giat hang ngay, mic hoi
chirng dong kinh, cham phat trién tAm than - van dong murc do trung binh, ndng
va nghiém trong.

- Péc diém PNP va CHT: 70,4% ghi nhan c6 song DND bat thuong.
trong d6 dang song kich phét toan thé chiém 80,44% wu thé nhom dap tng
thudc, dang séng kich phat cuc bo chiém 59,61% uu thé nhém khang thudc, su
khéc biét co y nghia thong ké véi p < 0,05. Bat thuong CHT néo da ghi nhan 5
dic diém ton thuong, loan san vé ndo chiém 25,92% wu thé nhém khang thuéc,
CHT n&o khong tim thiy ton thuong wu thé nhom dap tng, su khéc biét co y
nghia thong ké vai p < 0,05.

- Yéu t6 nguy co déng kinh khdng thuéc: 6 yéu to nguy co doc 1ap gdm:
tién st trang thai dong kinh (OR = 24,1, p = 0,00); tién sir co giat so sinh (OR
=5,7, p = 0,04); tién sir co giat do s6t (OR = 2,6, p = 0,04): cham phat trién tam
than — van dong (OR = 13,8, p = 0,00); bat thuong CHT so ndo (OR=4,2,p =
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0,00); bat thuong DND (OR = 7,8, p = 0,00). Ngoai ra, ching t6i ghi nhan 4
yéu t6 nguy co gdm: Tudi khai phat con < 12 thang, 1am sang c6 con cuc bd
van dong, duoc chan doan hoi chimg dong kinh, tan sé xuét hién con dong kinh

hang ngay vai p < 0,05.

2. Bién thé gen SCN1A, ABCB1, GABRAL va méi lién quan véi dic diém
1am sang ciia dong kinh khang thudc

- Pi xéc dinh duoc sy phan bd cia cac bién thé gen SCN1A (rs2298771,
rs3812718 va rs10188577), ABCB1 (rs1128503 va rs1045642) va GABRAL
(rs2279020) thong qua giai trinh tu Sanger ¢ 213 tré mic dong kinh tai Viét
Nam.

- Tim thay sy khac biét c6 ¥ nghia thong ké & 2/6 bién thé gen quan tdm
khi so sanh giita nhom dap tng thudc va khang thudc. Trong do, kiéu gen di
hop tir SCN1A 152298771 AG déng vai tro 13 yéu t nguy co dan dén dong kinh
khang thuéc (OR = 2,01, p = 0,037). Nguoc lai, kiéu gen di hop tir SCN1A
rs3812718CT doéng vai tro 1a yéu td bao vé khoi nguy co khang thude chong
dong kinh (OR = 0,304, p =0,002).

- Pi xé4c dinh duoc 10 bién thé nguyén nhan/nguy co & 9/11 truong hop
tré c6 biéu hién cua bénh nio dong kinh khai phat sém thong qua giai trinh tr
toan bd hé gen mi hoa. Trong d6, hai bién thé TSC1 c.1888 1891del
(p.K630Qfs*22) va SCN1A (NM_001165963) ¢.638C>A (p.S213*) dan dén
phtrc hop xo cliing cu va hdi chung Dravet da dugc xac dinh ¢ hai truong hop

(DRE10 va DRE25).



137

HAN CHE TRONG NGHIEN CUU

Nghién ctru van con tdn tai mot s6 han ché:

- Thu nhat, méi lién quan giita yéu t6 di truyén va phan tng thudc dugc
thue hién véi kich thuéc mau twong ddi han ché, c6 thé anh hudng dén strc
manh thong keé.

- Tht hai, ndng d6 thudc chdng dong kinh trong huyét twong cua & ca
hai nhém déu chua duoc biét rd, trong nhém nghién ciru tiéu chuan khang thube
va dap tng chu yéu la dua vao tiéu chuan 1am sang.

Chung téi hy vong, nghién ctru danh gia toan bo hé gen ¢ nguoi Viét
Nam dé kham pha cac SNP hang dau lién quan dén khang thudc, dic biét 1a cac
SNP c6 tan s6 thap, tir d6 cung cap thém bang chiing hd tro chién lugc diéu tri
ca nhan hoa.
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KIEN NGHI

Tt két qua nghién ciu caa chang téi, ching téi ¢ mot sé kién nghi
nhu sau:

1. Phai chu y dén céc yéu té nguy co khang thudc khi bat dau diéu tri
dong kinh

2. Khao sat da hinh gen SNC1A & ¢c& mau lén hon trong cac nghién ctu
sau ndy, dac biét lién quan dén 2 bién thé rs2298771 va rs3812718 nham khang
dinh thém xu huéng lién quan dén dap ung va khang thuéc chong dong kinh ¢
quan thé ngudi Viét Nam.

3. Tré mac bénh ndo dong kinh c6 biéu hién 1am sang phiic tap nén duogc
thuc hién chan doan phan tir dya trén céng nghé NGS, nham dua ra chin doan

xéac dinh hudng dén diéu tri c& nhan héa trong thuc hanh 1am sang.
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PHU LUC
Phu luc 1. Bénh an nghién ciu
BENH AN NGHIEN CUU

Bénh vién Nhi TW (2).................... BV San Nhi Nghé¢ An (2) ..o,
Nhom nghién ciu:  Khang thude (1)............ Pap ung thude (2).....cccooe.........
MA 6ng MAu:.......oeeeeeieeinn. .. SamplelD........ccooiiiiiiii
IMIB N0 SO . et
I. HANH CHINH
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0 )T+ 1) PR
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SO GIEN TNOGI. ...ttt ettt ettt ettt ettt et e s ettt et en e eeeneeas
NGAY PRONG VAN ...ttt n s

Nguoi dai dién phap ly. Cham soc, theo ddi truc tiép dugc phong van............

Trinh d6 van hoa :

1.Cap 1 4. Trung cap, cao dang
2. Cap 2 5. Pai hoc
3.Cép 3 6. Sau PH

I. TIEN SU BAN THAN VA GIA DINH:

1. Ban than:

a. Trudc sinh:

+ Thai ty nhién (1) .................... Mang thai ¢6 can thi€p (2)........ccccvrvrnens
+ Quaé trinh mang thai kham thai:

+ Két qua kham:
Binh thuong (1).....cccoevevvvveesvieeeennns Bat thuong (2)...............



b. Trong sinh:
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+ Hinh thuec:
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+ Két qua de:
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BO DN NNAN &L ... TUOL.....vee...

Trinh d6 van hoa
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Bénh ly di truyén:
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Bién ddi SONG tOAN ThE (2).....eveeee e,
Cong hwéng tir So ndo:

+ Bét thuong Nd0: CO (1)..evveeeeeeeeeererenn, KRONG (2) v,
+ Néu ¢ thi loai nao ?
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+ Tinh trang con so v&i ban dau:

Cai thien (1)

Khéng cai thién (2)

+ TAN SO COM MIBN L1 vttt e,

XET NGHIEM CAO CAP NHAT TUNG LAM PE CHAN POAN BENH

+ Phan tich gen (1) Co
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+ K1 thuat khac

+ Cac phuong phap da timg diéu tri:
Phau thuat (2) ..... Phuong phép khac (3)

Ché d6 an Ketogenic (1)
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Phu luc 2. Pon tinh nguyén tham gia nghién ciru

Toi

PON TINH NGUYEN THAM GIA NGHIEN CUU

X4&c nhdn rang

To1 da doc cac thong tin dua ra cho nghién ctru

“ Nghién ctru dic diém 1am sang, can 1am sang va bién thé mot sé gene &
tré mac bénh dong kinh khang thuédc ” tai Bénh vién Quan Y 103, phién
ban ICF [Phién ban s6.....ngay ...../....../........oeoyeenn., VA 101 d3 duoC CAC
can bo nghién ctu giai thich vé nghién ctu nay va cac thi tuc dang ky tinh
nguyén tham gia vao nghién ctu.

T6i da c6 co hoi dugc hoi cac cau hoi vé nghién ciru nay va toi hai l1ong véi
cac cau tra loi va giai thich dua ra.

To6i di 6 thoi gian va co hoi dé can nhic tham gia vao nghién ciu nay.

T6i da hiéu duoc rang tdi c6 quyén duogc tiép can voi cac dit liéu ma nhiing
nguoi ¢ trach nhiém mé ta trong to thdng tin.

T6i hiéu rang t6i c6 quyén rut khoi nghién ctu vao bat cir thoi diém nao vi bat
cua ly do gi.

T6i hoan toan khong phai dong kinh phi

To6i ddng Y rang cac bac si cham soc stc khoé cua bé tai cac co sé y khac s& dugc

thong béo vé két qua néu tbi yéu cau

Toi

d6ng y tham gia trong nghién citu nay.

Pdnh ddu vao 6 thich hop (quyér dinh nay sé khdng dnh huéng khd ning ban tham
gia vao nghién cuu)

Ky tén cta nguoi tham gia Ngay/thang/nam

HOAC ngudi giam ho (doi véi nghién citu trén doi
twong tré em, nguoi gia khéng di kha nang quyét dinh)

Néu can,




* Ky tén cua nguoi lam chung Ngay/thang/nam
* Viét tén cua nguoi lam ching
Ky tén cua nghién ctru vién Ngay/thang/nam

Viét tén cua nghién ciu vién




Phu luc 3. Nong d DNA tong sb caa 213 miu nghién cieu

STT| Tenmiu | Vo899 A2s0/a280| STT | Tenmiu |NO"8 90 A260/A280
(ng/uL) (ng/uL)

1| DREL 188 | 186 | 109 |HAN-DRESS| 847 | 189
2 | DRE2 128 | 197 | 110 |HAN-DRESS| 50.7 | 176
3| DRE3 164 | 194 | 111 |HAN-DRE6O 346 | 181
4| DRE4 | 333 | 179 | 112 |HAN-DRE6l 439 | 1.90
5| DRE5 37 179 | 113 E2 124 | 172
6 | DRE6 308 | 177 | 114 E3 345 | 1.80
7 | DRE? 237 | 185 | 115 E4 175 | 196
8 | DRES 12 181 | 116 E5 225 | 175
9 | DRE9 186 | 176 | 117 E6 333 | 1.79
10| DRE0 | 228 | 182 | 118 E7 370 | 1.79
11| DRELL | 345 | 180 | 119 ES 308 | 177
12| DRE12 | 175 | 196 | 120 E9 237 | 1.85
13| DRE13 | 225 | 175 | 121 E10 225 | 197
14| DRE4 | 847 | 189 | 122 E11 231 | 156
15| DRE15 | 507 | 176 | 123 E12 265 | 1.69
16 | DRE16 | 346 | 181 | 124 E13 387 | 174
17| DREL7 | 439 1.9 125 E14 324 | 177
18| DRE18 | 401 | 183 | 126 E15 200 | 175
19| DRE19 | 345 | 180 | 127 E16 286 | 171
20| DRE20 | 175 | 196 | 128 E17 148 | 176
21| DRE21 13 182 | 129 E18 238 | 168
22| DRE22 | 256 | 181 | 130 E19 164 | 175
23| DRE23 | 225 | 175 | 131 E20 219 | 161
24| DRE24 | 128 | 197 | 132 E21 254 | 165
25| DRE25 | 164 | 194 | 133 E22 231 | 156
26| DRE26 | 441 | 084 | 134 E23 207 | 172
27| DRE27 | 136 | 189 | 135 E24 511 | 175
28| DRE28 | 87 187 | 136 E25 307 | 174
20| DRE29 | 280 | 202 | 137 E26 231 | 171
30 | DRE30 | 126 | 191 | 138 E27 356 | 1.75
31| DRE3L | 162 | 190 | 139 E28 340 | 177
32| DRE32 | 160 | 194 | 140 E29 143 | 1.73
33| DRE33 | 241 | 190 | 141 E30 196 | 167
34| DRE34 | 74 198 | 142 E3l 38 | 181
35| DRE35 | 100 | 187 | 143 E32 202 | 1.70
36| DRE36 | 63 224 | 144 E33 337 | 184
37| DRE37 | 182 | 186 | 145 E34 158 | 1.79




Nong do

Nong do

STT| Tén mau A260/A280| STT Tén mau A260/A280
(ng/uL) (ng/uL)
38 DRE38 8.2 1.66 146 E35 39.4 1.52
39 DRE39 9.3 2.14 147 E36 39.4 1.74
40 DRE40 22.8 1.06 148 E37 17.8 1.66
41 DREA41 26.4 1.92 149 E38 26.0 1.75
42 DREA42 14.0 1.49 150 E39 14.9 1.59
43 DRE43 7.3 1.89 151 E40 25.3 1.67
44 DRE44 16.3 1.83 152 E41 32.7 1.75
45 DREA45 10.5 1.79 153 E42 32.5 1.76
46 DRE46 14.6 1.90 154 E43 24.7 1.73
47 DREA47 12.0 1.73 155 E44 35.8 1.78
48 DRE48 12.9 1.67 156 E45 9.8 1.69
49 DREA49 13.9 1.73 157 E46 38.1 1.76
50 DRES0 15.3 1.67 158 E47 28.8 1.77
51 DRE51 9.1 1.73 159 E48 40.1 1.73
52 DRE52 16.2 1.65 160 E49 46.8 1.76
53 DRES3 21.7 1.79 161 E50 47.0 1.77
54 DRE54 154 1.67 162 E51 40.5 1.75
55 DRES55 214 1.81 163 E52 38.7 1.8
56 DRE56 135 1.70 164 E53 24.8 1.77
57 DRE57 9.2 1.82 165 E54 38.3 1.76
58 DRES58 16.3 1.67 166 E55 22.1 1.60
59 DRE60 11.9 191 167 E56 20.6 1.73
60 DREG61 11.4 2.13 168 ES57 32.2 1.75
61 DREG62 20.6 1.63 169 E58 30.5 1.66
62 DRE63 29.7 1.84 170 E59 28.6 1.75
63 DRE64 29.8 1.83 171 E60 51.4 1.78
64 | HAN-DRE1 | 26.0 1.78 172 E61 49.4 1.75
65 | HAN-DRE2 | 175 1.62 173 E62 73.4 1.77
66 | HAN-DRE10| 23.2 1.80 174 E63 59.1 1.76
67 | HAN-DRE11| 22.2 1.92 175 E64 30.8 1.7
68 | HAN-DRE12| 244 1.76 176 E65 45.9 1.75
69 | HAN-DRE13| 19.0 1.80 177 E66 52.5 1.54
70 | HAN-DRE14| 15.5 1.91 178 E67 35.0 1.75
71 | HAN-DRE15| 15.8 1.91 179 E68 50.3 1.8
72 | HAN-DRE16| 17.5 1.82 180 E69 34.9 1.74
73 | HAN-DRE17| 14.7 1.74 181 E70 47.2 1.72
74 | HAN-DRE18| 194 1.83 182 E71 56.0 1.77
75 | HAN-DRE19| 22.0 1.72 183 E72 46.9 1.79




Nong do

Nong do

STT| Tén miu A260/A280| STT | Tén miu A260/A280
(ng/uL) (ng/uL)

76 | HAN-DRE20| 19.8 1.68 184 E73 33.8 1.69
77 | HAN-DRE21| 29.8 1.71 185 E74 28.9 1.71
78 | HAN-DRE22| 215 1.82 186 E75 32.5 1.75
79 | HAN-DRE23| 29.9 181 187 E76 44.1 1.75
80 | HAN-DRE24| 32.5 1.84 188 E77 50.0 1.77
81 | HAN-DRE25| 22.5 1.74 189 E78 64.4 1.8
82 | HAN-DRE26| 26.8 1.84 190 E79 39.4 1.75
83 | HAN-DRE27| 20.6 1.81 191 E80 37.3 1.76
84 | HAN-DRE28| 215 1.86 192 E81 33.6 1.74
85 | HAN-DRE29| 33.8 1.69 193 E82 38.6 1.97
86 | HAN-DRE30| 22.7 1.85 194 E83 16.5 1.88
87 | HAN-DRE32| 23.9 1.63 195 E84 25.0 1.84
88 | HAN-DRE34| 23.9 1.53 196 E85 50.7 1.83
89 | HAN-DRE35| 32.3 1.65 197 E86 24.4 1.82
90 | HAN-DRE36| 27.1 1.68 198 E87 52.5 1.81
91 | HAN-DRE37| 25.1 1.81 199 E88 64.5 1.76
92 | HAN-DRE38| 26.1 1.85 200 E89 30.6 1.78
93 | HAN-DRE39| 26.1 1.82 201 E90 49.2 1.87
94 | HAN-DRE40| 28.0 1.80 202 E91 36.3 1.85
95 | HAN-DRE41| 35.7 1.79 203 E92 49.3 1.86
96 | HAN-DRE42| 29.0 1.67 204 E93 63.5 1.85
97 | HAN-DRE43| 21.6 1.87 205 E94 121.8 1.86
98 | HAN-DRE44| 23.7 1.75 206 E95 44.9 1.87
99 | HAN-DRE45| 25.2 1.71 207 E96 63.4 1.86
100 | HAN-DRE46| 16.7 1.74 208 E97 35.5 1.86
101| HAN-DRE47| 30.8 1.66 209 E98 58.1 1.88
102 | HAN-DRE48| 32.0 1.50 210 E99 157.0 1.85
103 | HAN-DRE49| 27.2 151 211 E100 96.9 1.86
104| HAN-DRE50| 20.8 1.77 212 E101 76.6 1.85
105| HAN-DRE52| 13.2 1.95 213 E102 63.6 1.87
106 | HAN-DRE53| 25.6 1.68

107 | HAN-DRE55| 12.0 1.81

108 | HAN-DRE56| 18.6 1.76




Phu luc 4: Chi tiét kiéu gen céc bién thé SCN1A (rs2298771, rs3812718 va
rs10188577), ABCB1 (rs1128503 va rs7045642) va GABRAL rs2279020

trén 213 mau nghién ciu

N SCN1A ABCB1 GABRA1
Nhom Mé& BA Ma mau
rs771 rs718 rs577 rs503 rs642 rs020
1 20037900 | DRE1 AA CT AG GG AG GG
1 21023549 | DRE10 AA TT AA GG GG AG
1 21013294 | DRE11 AA CT AG AG GG GG
1 21026926 | DRE12 GA CcC AA AA AA AG
1 20012693 | DRE13 GA CcC AA AG GG AA
1 21033303 | DRE14 AA CT AA GG GG AA
1 20017782 | DRE15 AA CT AA AG AG AG
1 21024490 | DRE16 AA CcC AA AA AG GG
1 21025808 | DRE17 GA CT AA GG GG AG
1 20065933 | DRE18 AA TT AA AA AA AA
1 21037890 | DRE19 AA CcC AA AG GG AG
1 20007378 | DRE2 AA CT AA AA AG AG
1 21040168 | DRE20 GA CT AA GG GG GG
1 20009597 | DRE21 AA TT AG AA AG AG
1 21001736 | DRE22 GA CcC AA AG AA AA
1 22089902 | DRE23 AA TT AA AG GG AG
1 21136870 | DRE24 AA TT AA GG GG AG
1 21167218 | DRE25 GA CcC AG AA GG AG
1 21064621 | DRE26 GA CcC AA AG GG AG
1 20018278 | DRE27 GA CT AG AA AG GG
1 20066191 | DRE28 AA TT AG AG AA AG
1 21106877 | DRE29 AA TT GG AG AG AG
1 20066777 | DRE3 GA CT AA AA AG AG
2 20000453 | DRE30 AA CT AA AG GG AG
1 20011689 | DRE31 GG TT AG AG AG AG
1 20005432 | DRE32 AA TT AA AG GG AA
1 20045108 | DRE33 AA TT AG AG AG AG




N SCN1A ABCB1 GABRA1
Nhom Mé& BA Ma mau
rs771 rs718 rs577 rs503 rs642 rs020
1 22004797 | DRE34 AA cC AA AA AG AA
1 21006571 | DRE35 AA TT AA AA GG AG
1 21000189 | DRE36 AA CT AA AA AG GG
1 21133875 | DRE37 AA CcC AA AA AA AA
1 22037467 | DRE38 AA TT AA AG AG GG
2 22042191 | DRE39 AA CT AG AA AA GG
1 20069027 | DRE4 GA CcC AA AG AG AG
1 20004299 | DREA40 AA CT AA AA GG AG
1 22041161 | DRE41 AA TT AG AG AG AA
1 21099308 | DRE42 GA CT AA AG GG GG
1 22052493 | DREA43 AA TT AG AG GG GG
1 21004281 | DRE44 GA CcC AA AA AG GG
2 22068734 | DRE45 AA TT AA AG AG AG
2 22020683 | DRE46 AA TT AA AA AG AG
2 22042803 | DREA47 GG CcC AA GG GG AG
1 21039305 | DREA48 AA CT AG AA AG AG
1 20064061 | DRE49 GA CcC AA GG AG AG
1 20003907 | DRES GA CcC AA AG AG GG
1 21090019 | DRESO0 AA TT AA AA GG AG
1 21108011 | DRE51 AA TT AA AG AG AG
1 21144272 | DRE52 AA CT AA AG AG AA
1 21162999 | DRE53 GA CcC AA AG GG GG
2 21046214 | DRE54 AA CT AA GG GG AG
1 21158282 | DRE5S5 AA TT AA AG AG AA
1 20001626 | DRE56 GA CcC AA AA AG AA
1 22076508 | DRE57 AA TT AA AG GG AG
1 22042609 | DRE58 GA CT AG AA AA AG
1 20033754 | DRE6 AA TT AG AA AG GG
1 20009181 | DREGO AA TT AA AG GG AG
1 22077357 | DRE61 AA TT AG AA AG AG




N SCN1A ABCB1 GABRA1
Nhom Mé& BA Ma mau
rs771 rs718 rs577 rs503 rs642 rs020
1 22066229 | DRE62 AA cC AA AG AG AG
1 22033485 | DRE63 AA CT AG AA AG AG
1 22031880 | DRE64 AA CT AA AA AG AG
1 20072318 | DRE7 AA TT AG AG AA GG
2 20058030 | DRES AA CT AG AA AG GG
1 20016149 | DRE9 AA CT AA AA GG AA
2 21160536 | E10 AA CT AA AG AG AG
2 22006883 | E100 AA CT AA AA GG AG
2 22069086 | E101 AA TT AA AA AG AG
2 22029093 | E102 AA CT AA AG AG AG
2 20004018 | E11 GA CT AA GG AG GG
2 21169255 | E12 AA CT AA AG AG AG
2 21107097 | E13 AA TT AG AA GG AG
2 21047223 | E14 AA CcC AA AG GG GG
2 21005833 | E15 AA TT AG AG AG GG
2 20003015 | E16 GA CT AA AA AG AG
2 20063172 | E17 GA CT AA AA AA AG
1 21165707 | E18 AA TT AA AA AG GG
2 21012847 | E19 AA TT GG AG GG AG
2 20008396 | E2 GA CT AA AG AG AA
2 22072784 | E20 AA TT AA GG GG AG
2 21166987 | E21 AA TT AA AG GG AA
2 21103408 | E22 AA CT AA AA AA GG
1 21169663 | E23 GA CT AA GG GG GG
2 21029894 | E24 AA TT AA AG AG AA
2 20010190 | E25 AA CcC AA GG GG AA
2 21182759 | E26 AA CT AA GG GG AG
2 20007427 | E27 GA CT AA AA AG GG
2 22000254 | E28 AA TT GG AG GG GG
2 22003862 | E29 GA CT AA GG GG AG




N SCN1A ABCB1 GABRA1
Nhom Mé& BA Ma mau
rs771 rs718 rs577 rs503 rs642 rs020
2 20001098 | E3 AA CT AA AA AA AG
2 20013121 | E30 AA TT AG AA AG AG
2 20007709 | E31 AA CT AG AG AG AG
2 22033485 | E32 AA cC AA GG GG AG
2 20004557 | E33 AA CT AA AA AA AA
2 22027862 | E34 AA TT AA AG AG GG
2 22001545 | E35 AA CT AA AA AG AG
1 21137746 | E36 AA TT AG AG AG AG
2 20008193 | E37 AA CT AG AG GG AG
1 21051973 | E38 AA CT AA AG AG GG
2 21029373 | E39 AA CT AG AA GG AG
2 20007965 | E4 AA CT AA AA AG AG
2 22023179 | E40 AA CT AG AA AG GG
2 21000374 | E41 AA TT AA AG AG AG
2 22001230 | E42 AA CcC AA AA AA AG
2 22048609 | E43 GA CT AA GG GG AA
2 22012026 | E44 AA CT AA AA AG AG
2 21046588 | E45 GA CT AA AA GG AG
2 22041484 | E46 AA CT AA AG AG AG
2 20029314 | E47 GA CT AA AG AG AG
2 20043986 | E48 AA CT AA AA GG AG
2 22042504 | E49 AA CcC AA GG GG AA
1 20005719 | E5 GA CcC AA AG AG AG
2 20047666 | ESO AA TT AA AG GG AA
2 22063811 | E51 AA CT AA AG AG GG
1 20006282 | E52 AA TT AG AG GG AA
2 22121489 | E53 AA TT AG AA AA GG
2 22028052 | E54 AA CT AA AA AA AG
1 22062628 | E55 AA TT GG AA GG GG
2 21005344 | E56 GA CcC AA AG AG AG




N SCN1A ABCB1 GABRA1
Nhom Mé& BA Ma mau
rs771 rs718 rs577 rs503 rs642 rs020
2 20008501 | E57 AA TT AG GG AG GG
2 20045009 | E58 AA TT AG AG AG AG
2 23021910 | E59 AA CT AA AG AG AA
2 20016249 | E6 AA TT AA AA AA GG
2 21177644 | E6O AA CT AA AG GG AG
2 21055100 | E61 AA TT AG AG GG GG
2 21173666 | E62 GA CT AA AG AG AA
2 21139412 | E63 AA CT AA AG GG AG
2 20006051 | E64 AA CT AA AG AG AG
1 20046001 | E65 AA TT AG AG GG GG
2 22064214 | E66 GA CT AA AG AA AA
2 20023216 | E67 AA CcC AA AA AG AG
2 20058168 | E68 AA CT AG AG AG AA
2 20009163 | E69 AA CT AA AA GG GG
2 21125180 | E7 AA CT AA AG AG AA
2 21133691 | E70 AA TT AA AG AA GG
2 20063385 | E71 GA CT AA AA AG AG
2 20005008 | E72 AA TT AA AG GG AG
1 21020595 | E73 AA CcC AA AA AG GG
2 21021640 | E74 AA CT AG GG GG AG
2 22073650 | E75 AA TT AA AA AG GG
1 22030293 | E76 AA TT AA GG GG AG
2 22029833 | E77 AA TT AA AA AG GG
2 20066440 | E78 AA CT AA AA AG AG
2 22094789 | E79 AA TT AG AA AG AG
1 21007822 | E8 GA CT AG AG GG GG
2 21145449 | E8O AA CcC AA AA AG GG
2 20041147 | E81 AA TT GG AG GG GG
2 21091739 | E82 AA TT AG AA AG AG
2 20001976 | E83 AA CT AG AG AA AG




N SCN1A ABCB1 GABRA1
Nhom Mé& BA Ma mau
rs771 rs718 rs577 rs503 rs642 rs020
2 22066828 | E84 AA TT AG AA AG AA
2 22059215 | E85 AA TT AA AA AG AG
2 22013865 | E86 AA cC AA GG GG AA
2 20038887 | E87 AA TT AG AG AG AA
2 20012470 | E88 AA CT AG AA AG AA
2 22073149 | E89 GA CT AA AA AG GG
2 20007157 | E9 AA TT AA GG GG AA
2 22073675 | E90 AA TT AG AG AG AA
2 22021367 | E91 AA CT AG GG GG AA
2 20003022 | E92 AA TT AG AG AG AA
2 22060864 | E93 AA CT AA AG AA GG
2 22058730 | E94 AA CT AA AA AA AA
1 22119356 | E95 AA TT AG AG GG AG
2 21179909 | E96 AA TT AA AA AA AG
2 21184140 | E97 AA TT AA AA AG AG
2 20032071 | E98 AA CT AA AA GG AG
2 22077393 | E99 AA TT AA AG GG AG
1 210294733 | HANDRE1 AA TT AA AG AG AG
1 180260068 | HANDRE10 | AA TT AA AA AG AG
1 210264716 | HANDRE11l | AA CT AG AG GG AG
1 215079339 | HANDRE12 | AA CT AA AA AG AG
1 210263429 | HANDRE13 | AA TT AA AA AA AG
1 210201285 | HANDRE14 | GA CcC AA AG GG AG
1 130244918 | HANDRE15 | AA TT AA GG GG AG
1 190301712 | HANDRE16 | AA CT AG AA GG AA
1 70383543 | HANDRE17 | AA TT AA AA AA AA
1 170525937 | HANDRE18 | AA CT AA AG GG AG
1 180505643 | HANDRE19 | AA TT AG AA AA GG
1 200512621 | HANDRE?2 AA CT AG AG GG AG
1 220184561 | HANDRE20 | AA TT AA AG GG AA




N SCN1A ABCB1 GABRA1
Nhom Mé& BA Ma mau
rs771 rs718 rs577 rs503 rs642 rs020
1 210047526 | HANDRE21 | AA CT AA AA AG AA
1 397851200 | HANDRE22 | AA TT AA AA GG AG
1 210240738 | HANDRE23 | GA CcC AA AG GG AA
1 210604414 | HANDRE24 | AA CcC AA AG GG AA
1 170114739 | HANDRE25 | GA CcC AA AA AG AA
1 180186058 | HANDRE26 | GA CcC AA AG AG GG
1 150298905 | HANDRE27 | AA TT AA AG GG AG
1 210118559 | HANDRE28 | AA CcC AA AA AG AA
1 210286332 | HANDRE29 | AA CcC AA GG GG AG
1 200047410 | HANDRE30 | GA CcC AA GG GG GG
1 210073332 | HANDRE32 | GA CcC AA GG GG AG
1 170175632 | HANDRE34 | AA TT AA AG AG GG
1 180598247 | HANDRE35 | AA CT AA AG AG AG
2 190601266 | HANDRE36 | AA TT AG AG AG AG
1 190901712 | HANDRE37 | AA CT AG GG GG AG
1 210153657 | HANDRE38 | AA CT AA AA AG AG
1 190064053 | HANDRE39 | AA TT AA AG AG AG
1 210239026 | HANDRE40 | AA TT AA AG GG AG
2 210041108 | HANDRE41 | AA CT AA AA AG AG
1 170337159 | HANDRE42 | GA CT AA AG GG AG
1 220115582 | HANDRE43 | GA CT AG AG AG AG
1 226465120 | HANDRE44 | AA CT AA AG AG AG
1 220292006 | HANDRE45 | AA CT AA AA GG AG
1 210250578 | HANDRE46 | AA TT AG GG GG AG
2 200323426 | HANDREA47 | AA CcC AA AA AG AG
2 220027110 | HANDRE48 | GA CT AG AA AG AG
1 180399053 | HANDRE49 | AA CT AG AA AG AG
1 70007263 | HANDRES0 | AA TT AG AA AG AG
1 190632344 | HANDRES2 | AA CT AA AA AG AG
1 200047737 | HANDRES3 | AA CT AA AG AG AG




N SCN1A ABCB1 GABRA1
Nhom Mé& BA Ma mau
rs771 rs718 rs577 rs503 rs642 rs020
1 180597673 | HANDRES5 | GA CT AA AA AG AG
1 90153177 | HANDRES6 | AA TT AG AG AG AG
2 220191759 | HANDRES8 | GA TT GG AA AG AG
1 150005948 | HANDRES9 | GA TT AA AA AG AG
1 21200656 | HANDREGO | GA CT AA AG AG AG
1 220107316 | HANDREG61 | AA TT AA AG AG AG

Cha thich: “1”, nhém khang thudc; “2”, nhom dap tng thudc; HAN: miu thu tai Ha Noi.




Phu luc 5: Can bang di truyén Hardy-Weinberg ciia cac bién thé gen

nghién ciu
Kiéu Quan sat
SNP Ky 2 -HWE
gen (N=213) y vong X p
SCNLA GG 2 3,052817 - 0,9411"
($2298771 AA 164 165,0528
AG 47 44,89437
SCNLA CcC 38 33,12676 1,955 0,3763
(3812718 CT 92 101,7465
TT 83 78,12676
SCNIA AA 150 149,588 0,043 0,9786
1510188577 AG 57 57,82394
GG 6 5,588028
GABRAL GG 48 55,77934 4551 0,1027
(52279020 GA 122 106,4413
AA 43 50,77934
ABCBL TT 88 86,19836 0,284 0,8674
1$1128503 TC 95 98,60329
CC 30 28,19836
ABCBL TT 25 29,30047 1,595 0,4505
rs1045642 TC 108 99,39906
CcC 80 84,30047

“Fisher’s exact test



Phu luc 6: Phan bé cia cac bién thé gen SCN1A, ABCB1 va GABRAL

trong nhom khang thude va nhém dap wng thuéc co tudi khéi phat < 1

tudi
£ R Nh,é M Nhém
Gen Bién thé khagg dap img OR 95% ClI p
thuoc
SCN1A  rs2298771
AA 44 25 ref
AG 22 7 1,756 0,674-5,041 0,243
GG 1 1
GG+GA/AA 23 8 1,611  0,639-4,385 0,363
GA+AA/GG 66 32 2,046  0,051-81,492 0,605
A 110 57 0,613 0,228-1,466 0,272
G 24 9 1,629 0,681-4,379 0,272
rs3812718
CcC 19 5 ref
CT 25 17 0,398  0,111-1,230 0,103
TT 23 11 0,562  0,150-1,874 0,333
CC+CT/TT 44 22 0,96 0,385-2,316 0,662
CT+TT/CC 48 28 0,462 0,137-1,313 0,145
C 63 27 1,278 0,704-2,342 0,414
T 71 39 0,662 0,426-1,419 0,414
rs10188577
AA 49 25 ref
AG 17 5 1,695 0,583-5,776 0,325
GG 1 3 0,188 0,006-1,716 0,094
AA+AG/GG 66 30 5,816 0,582-186,34 0,126
GG+AG/AA 18 8 1,122 0,583-2,150 0,762
A 115 55 1,215 0,522-2,711 0,643

G 19 11 0,822  0,368-1,915 0,643




Nhém

Nhém

Gen Bién thé khang dip img OR 95% CI p
thuoc

GABRA1 rs2279020
GG 16 9 ref
GA 39 19 1,571 0,416-3,101 0,774
AA 12 5 1,329  0,351-5,465 0,656
GG+GA/AA 55 28 0,832  0,238-2,528 0,729
GA+AA/GG o1 24 1,198 0,444-3,945 0,712
G 71 37 0,884 0,485-1,601 0,681
A 63 29 1,13 0,624-2,059 0,681

ABCB1  rs1128503
TT 25 14 ref
TC 32 11 1,615 0,622-4,283 0,31
cC 10 8 0,703  0,220-2,270 0,537
TT+TC/CC 57 25 1,861 0,616-5,234 0,254
TC+CC/TT 42 19 1,236 0,519-2,912 0,622
T 82 39 1,092 0,593-1,994 0,774
C 52 27 0,915 0,501-1,683 0,774
rs1045642
TT 7 4 0,758 0,177-3,591 0,708
TC 37 19 0,851 0,325-2,145 0,724
CC 23 10 ref
TT+TC/CC 44 23 0,837 0,328-2,041 0,687
TC+CC/TT 60 29 1,197 0,282-4,111 0,801
T 51 27 0,887 0,485-1,632 0,697
C 83 39 1,126  0,612-2,059 0,697




Phu luc 7. Danh sach 511 gen lién quan dén dong kinh

STT Gen Mohinhdi 1 gy Gen Mo hinh di
truyen truyen
1 AARS AD/AR 39 ASNS AR
2 ABAT AR 40 ASPA AR
3 ABCA2 AR 41 ASXL3 AD
4 ABCD1 XL 42 ATAD1
S ACTL6B AD/AR 43 ATP13A2 AR
6 ACY1 AR 44 ATP1A1 AD
/ ADAM22 AR 45 ATP1A2 AD/AR
8 ADAR AD/AR 46 ATP1A3 AD
9 ADNP AD 47 ATP6V1A AD/AR
10 ADPRHL?2 AR 48 ATRX XL
11 ADSL AR 49 BCKDK AR
12 AFG3L2 AD/AR o0 BRAT1 AR
13 AGA AR 51 BTD AR
14 AIFM1 XL 92 C120RF57 AR
15 AIMP1 AR 53 CACNA1A AD
16 ALDH3A2 AR 54 CACNAI1B AD/AR
17 ALDH5A1 AR 95 CACNA1D AD/AR
18 ALDH7A1 AR 56 CACNALE AD
19 ALG13 XL o7 CACNA1G
20 ALG6 AR 58 CACNA1H AD
21 ALKBHS AR 29 CACNA2D2 AR
22 AMACR AR 60 CACNB4 AD
23 AMT AR 61 CAD AR
24 ANKRD11 AD 62 CAMK2B
25 AP2M1 AD 63 CARS2 AR
26 AP3B2 64 CASK XL
27 AP4B1 AR 65 CASR AD/AR
28 AP4E1 AD/AR 66 CC2D1A AR
29 AP4M1 AR 67 CDK9 AR
30 AP4S1 AR 68 CDKL5 XL
31 APOPT1 AR 69 CERS1 AR
32 ARG1 AR 70 CHD?2 AD
33 ARHGEF9 XL 71 CHRNAZ2 AD
34 ARID1B AD 72 CHRNA4 AD
35 ARSA AR 73 CHRNB2 AD
36 ARV1 74 CLCNZ2 AD/AR
37 ARX XL 75 CLCN4 XL
38 ASAH1 AR 76 CLN3 AR
79 CLN8 AR 119 DNAJC5 AD
80 CLTC AD 120 DNM1 AD/AR




STT Gen Mo hirlh di STT Gen Mo hin}h di
truyén truyén

81 CNKSR2 XL 121 DNM1L AD/AR
82 CNPY3 AR 122 DOCKY7 AR

83 CNTNAP2 AR 123 DOLK AR

84 COA7 AR 124 DPAGT1 AR

85 COL4A1 AD 125 DPM1 AR

86 COL4A2 AD 126 DPM?2 AR

87 COL4A3BP AD 127 DPYD AD/AR
88 COQ2 AR 128 DPYS AR

89 COoQ4 AR 129 DYNC1H1 AD

90 COX15 AR 130 DYRKIA AD

91 COX6B1 AR 131 EARS2 AR

92 CPLX1 132 ECHS1 AR

93 CPT2 AR 133 ECM1 AR

94 CSF1R AD 134 EEF1A2 AD

95 CSNK2B AD 135 EFHC1 AD/AR
96 CSTB AR 136 EIF2B1 AD/AR
97 CTC1 AR 137 EIF2B2 AR

98 CTSD AR 138 EIF2B3 AR

99 CTSF AR 139 EIF2B4 AR

100 | cuL4B XL 140 EIF2B5 AR
101 | CUX2 141 EIF3F AR
102 | CYFIP2 AD 142 EML1 AR
103 | CYP27A1 AR 143 EPM2A AR
104 D2HGDH AR 144 EPRS AR
105 DARS AR 145 ETFA AR
106 DARS2 AR 146 ETFB AR
107 DCX XL 147 ETFDH AR
108 DDC AR 148 ETHE1 AR
109 DDX3X XL 149 FA2H AR
110 DEAF1 AD 150 FAM126A AR
111 DEGS1 AR 151 FAR1 AR
112 DENNDSA AR 152 FARS2 AR
113 DEPDC5 AD 153 FDFT1 AR
114 DHDDS AD/AR 154 FDX1L AR
115 DHFR AR 155 FGF12 AD
116 DHPS AR 156 FH AD/AR
117 DIAPH1 AD/AR 157 FKTN AR
118 DMXL2 AD/AR 158 FLNA XL
159 FOLR1 AR 199 GTPBP3 AR
160 FOXG1 AD 200 GUF1

161 FOXRED1 AR 201 HACE1 AR




0 hi i Md hinh di
STT Gen Mgr:'y%r:l di STT Gen truyén
162 | FRRS1L AR 202 | HCN1 AD
163 | FUT8 AR 203 | HCN2 AD/AR
164 | GABBR2 AD 204 | HECW2 AD
165 | GABRA1 AD 205 | HEPACAM AD/AR
166 | GABRB1 AD 206 | HIBCH AR
167 | GABRB2 AD 207 | HNRNPU AD
168 | GABRB3 AD 208 | HSD17B10 XL
169 | GABRG2 AD 209 | HSPD1 AD/AR
170 | GALC AR 210 | HTRA1L AD/AR
171 | GAMT AR 211 | HTT AD/AR
172 | GCDH AR 212 IBA57 AR
173 | GCH1 AD/AR 213 ICK AD/AR
174 | GCSH AR 214 | |IER3IP1 AR
175 | GFAP AD 215 IFIH1 AD/AR
176 | GFM1 AR 216 IQSEC2 XL
177 | GFM2 AR 217 IRF2BPL AD
178 | GJC2 AD/AR 218 ITPA AR
179 | GLB1 AR 219 | KCNA1 AD
180 | GLDC AR 220 | KCNA2 AD
181 | GLRB AR 221 | KCNB1 AD
182 | GLS 222 | KCNC1 AD
183 | GLUD1 AD/AR 223 | KCNH1 AD/AR
184 | GNAO1 AD 224 | KCNJ10 AR/Digenic
185 | GNB1 AD 225 | KCNMA1 AD/AR
186 | GNE AD/AR 226 | KCNQ2 AD
187 | GOLGA2 AR 227 | KCNQ3 AD
188 | GOSR2 AR 228 | KCNQ5 AD
189 | GPAAL AR 229 | KCNT1 AD
190 | GPHN AD/AR 230 | KCNT2 AD
191 | GRIA3 XL 231 | KCTD3 AR
192 | GRIA4 232 | KCTD7 AR
193 | GRIK2 AR 233 | KDM5C XL
194 | GRIN1 AD/AR 234 | KIAA1715 AR
195 | GRIN2A AD 235 | KIAA2022 XL
196 | GRIN2B AD 236 | KIF1A AD/AR
197 | GRIN2D AD 237 | KIF5A AD
198 | GRN AD/AR 238 | KIF5C AD
239 KMT2E AD 279 MT-TC MT
240 | L2HGDH AR 280 | MT-TD MT
241 | LGI1 AD 281 | MT-TE MT
242 | LIAS AR 282 | MT-TF MT




STT Gen Mo hirlh di STT Gen Mo hin}h di
truyén truyén
243 | LMNB1 AD 283 MT-TG MT
244 | LMNB2 AD/AR 284 MT-TH MT
245 | LRPPRC AR 285 MT-TI MT
246 | LYRM7 AR 286 MT-TK MT
247 | MACF1 AD 287 MT-TL1 MT
248 | MAGI2 AR 288 MT-TL2 MT
249 | MARS2 AR 289 MT-TM MT
250 | MBD5 AD 290 MT-TN MT
251 | MBOAT7? AR 291 MT-TP MT
252 | MDH2 AR 292 MT-TQ MT
253 MECP2 XL 293 MT-TR MT
254 | MED12 XL 294 MT-TS1 MT
255 | MED17 AR 295 MT-TS2 MT
256 | MEF2C AD 296 MT-TT MT
257 | MFSD8 AR 297 MT-TV MT
258 | MIPEP AR 298 MT-TW MT
259 | MLC1 AR 299 MT-TY MT
260 | MOCS1 AR 300 MTFMT AR
261 | MOCS2 AR 301 MTHFR AR
262 | MRPL44 AR 302 MTOR AD
263 | MT-ATP6 MT 303 NACC1 AD
264 | MT-ATP8 MT 304 NBEA AD
265 | MT-CO1 MT 305 NDST1 AR
266 | MT-CO2 MT 306 NDUFAF3 AR
267 | MT-CO3 MT 307 NDUFAF5 AR
268 | MT-CYB MT 308 NDUFAF6 AR
269 | MT-ND1 MT 309 NDUFS?2 AR
270 | MT-ND2 MT 310 NDUFS4 AR
271 | MT-ND3 MT 311 NDUFS6 AR
272 | MT-ND4 MT 312 NDUFS7 AR
273 | MT-NDA4L MT 313 NDUFS8 AR
274 | MT-ND5 MT 314 NDUFV1 AR
275 | MT-ND6 MT 315 NECAP1 AR
276 | MT-RNR1 MT 316 NEU1 AR
277 | MT-RNR2 MT 317 NEUROD?2 AD
278 | MT-TA MT 318 NFU1 AR
319 | NHLRC1 AR 359 PIGN AR
320 | NKX6-2 AR 360 PIGO AR
321 | NOTCH3 AD 361 PIGP AR
322 | NPRL2 AD 362 PIGQ AR
323 | NPRL3 AD 363 PIGS AR




STT Gen Mo hirlh di STT Gen Mo hin}h di
truyén truyén
324 NR2F1 AD 364 PIGT AR
325 NRXN1 AD/AR 365 PIGV AR
326 NSDHL XL 366 PIGW AR
327 NT5C2 AR 367 PITRM1 AR
328 NTRK2 AD 368 PLAA
329 NUBPL AR 369 PLCB1 AR
330 NUS1 370 PLP1 XL
331 | OCLN AR 371 PNKP AR
332 | OFD1 XL 372 PNPO AR
333 | OPHN1 XL 373 POLG AD/AR
334 P4HTM AR 374 POLR3A AR
335 PACS1 AD 375 POLR3B AD/AR
336 PACS2 AD 376 PPP2CA AD
337 PAFAH1B1 AD 377 PPP3CA AD
338 PARS2 AR 378 PPT1 AR
339 PCDH19 XL 379 PRICKLE1 AD/AR
340 PEX1 AR 380 PRICKLE2 AD/AR
341 PEX10 AR 381 PRIMAL AR
342 PEX12 AR 382 PRODH AR
343 PEX13 AR 383 PROSC AR
344 PEX14 AR 384 PRRT2 AD
345 PEX16 AR 385 PRUNE
346 PEX19 AR 386 PSAP AD/AR
347 PEX2 AR 387 PSAT1 AR
348 PEX26 AR 388 PTPN23 AR
349 PEX3 AR 389 PTS AR
350 PEX5 AR 390 PUM1 AD
351 PEX6 AR 391 PURA AD
352 PGK1 XL 392 PYCR2 AR
353 PHACTR1 AD 393 QARS AR
354 PHF6 XL 394 QDPR AR
355 PIGA XL 395 RAB11A
356 PI1GB AR 396 RAB11B
357 PIGC AR 397 RAB39B XL
358 PIGG AR 398 RALA AD
399 RARS AR 439 SLC35A1 AR
400 RELN AD/AR 440 SLC35A2 XL
401 RHOBTB?2 AD 441 SLC39A8 AR
402 RMND1 AR 442 SLC46A1 AR
403 RNASEH2A AR 443 SLC6AL AD
404 RNASEH2B AR 444 SLC6A5 AD/AR




0 hi i M®& hinh di

STT Gen Mgr:Iy%Tl di STT Gen truyén
405 | RNASEH2C AR 445 | SLC6A8 XL
406 | RNASET2 AR 446 | SLC9A6 XL
407 | RNF13 447 | SMARCA?2 AD
408 | RNF216 AR 448 | SMC1A XL
409 | ROGDI AR 449 | SMS XL
410 | RORA AD 450 | SNAP25 AD
411 | RORB AD 451 | SNORD118 AR
412 | RUSC2 452 | SOX10 AD
413 | SAMHD1 AD/AR 453 | SPATA5 AR
414 | SCARB2 AR 454 | SPTAN1 AD
415 | SCN1A AD 455 | SPTBN4 AR
416 | SCN1B AD 456 | SSR4 XL
417 | SCN2A AD 457 | ST3GAL3 AR
418 | SCN3A AD 458 | ST3GAL5 AR
419 | SCN8A AD 459 | STRADA AR
420 | SCN9A AD/AR 460 | STX1B AD
421 | sco1 AR 461 | STXBP1 AD
422 | SDHAF1 AR 462 | SUMF1 AR
423 | SERAC1 AR 463 | SUOX AR
424 | SERPINI1 AD 464 | SYN1 XL
425 | SETBP1 AD 465 | SYNGAP1 AD
426 | SETD1B AD 466 | SYNJ1 AR
427 | SGSH AR 467 | SzZT12 AR
428 | SIK1 AD 468 | TAF1 XL
429 | SLC12A5 AD/AR 469 | TANGO2 AR
430 | SLC13A5 AR 470 | TBC1D20 AR
431 | SLC19A3 AR 471 | TBC1D24 AD/AR
432 | SLC1A2 472 | TBCD AR
433 | SLC1A4 AR 473 | TBCE AR
434 | SLC25A1 AR 474 | TBCK AR
435 | SLC25A15 AR 475 | TBLIXR1 AD
436 | SLC25A22 AR 476 | TCF4 AD
437 | SLC25A42 AR 477 | TK2 AR
438 | SLC2A1 AD/AR 478 | TPK1 AR
479 | TPP1 AR 496 | UNC80 AR
480 | TRAK1 AR 497 | VAMP2 AD
481 | TREX1 AD/AR 498 | VARS AR
482 | TRIM8 AD 499 | VPS13A AR
483 | TRIT1 500 | WARS2 AR
484 | TSC1 AD 501 | WASF1 AD
485 | TSC2 AD 502 | WDR26 AD




STT Gen Mgr:Iy%Tl di STT Gen M?r:;nézd'
486 | TSFM AR 503 | WDR45 XL
487 | TTC19 AR 504 | WWOX AR
488 | TUBA1A AD 505 | YWHAG

489 | TUBB2A AD 506 | yv1 AD
490 | TUBB2B AD 507 | ZDHHC9 XL
491 | TUBB4A AD 508 | ZEB2 AD
492 | UBAS AR 509 | ZFYVE26 AR
493 | UBE2A XL 510 | ZNHIT3

494 | UBE3A AD 511 | ZSWIM6 AD
495 | UBTF AD

Cdc chir viét tiat: AD/AR, di truyén troi/lan nhiém sdc thé thuong, XL, lién két gioi tinh; MT, ty

thé




Phu luc 8. Danh sach bénh nhan tham gia nghién ciu

BENH VIEN NHI TRUNG UONG

Danh sach bénh nhian tham gia nghién ciru tai bénh vién Nhi Trung

wong

BOY TE

CONG HOA XA HOI CHU NGHIA VIET NAM
Poc lap — Tw do — Hanh phuc

DANH SACH BENH NHAN NGHIEN CUU

(str dung cho ludn dn: “Nghién ciru mgt sé ddc diém 1am sang, cdn 1am sang
va bien thé mét so gen ¢ tré mac dong kinh khang thuoc”)

TT | SamplelD | MA HO SO HOQ VA TEN NAM SINH| NAM | NU'
1 |HANDRE1| 210294733 PHAM MINH NH 2021 X
2 [HANDRE10 180260068 DINH HOANG B 2015 X
3 |HANDRE1l 210264716 NGUYEN SON H 2019 X
4 |HANDRE12| 215079339 LE THI KHANH C 2021 X
5 |HANDRE13 210263429 VUONG KHANH A 2019 X
6 [HANDRE14 210201285| TA NGUYEN PHUONG V 2019 X
7 [HANDRE15 130244918 | BANG THIPHUONG TH 2008 X
8 [HANDRE16| 200450304 DAO NGOC M 2018 X
9 [HANDRE17 070383543 CHU VAN H 2007 X
10 |HANDRE18 170525937 NGUYEN BAO H 2017 X
11 [HANDRE19 180505643 TRINH HA A 2018 X
12 | HANDRE2| 200512621 VU AN NH 2020 X
13 |[HANDRE2(] 220184561 NGUYEN THI HONG H 2008 X
14 |[HANDRE21| 210047526 NGUYEN THAO NG 2021 X
15 |HANDRE?22 222023786 HA LINH CH 2020 X
16 [HANDRE23 210240738 PHAM MINH KH 2021 X
17 [HANDRE24 210604414 DONG PANG KH 2021 X
18 |HANDRE?25 170114739 NGUYEN NGOC A 2014 X
19 [HANDRE26| 180186508 VU LE MINH KH 2014 X
20 |[HANDRE27| 150298905 NGUYEN THI THU PH 2006 X
21 |[HANDRE28 210118559 NGUYEN THIEN PH 2017 X
22 [HANDRE29 210286332 TRINH CONG QUOC B 2021 X




23 |[HANDRE30 200047410 PHAM DANG NHAT N 2019 X
24 [HANDRE32| 210073332 PO XUAN PH 2016 X
25 |[HANDRE34| 170175632 NGUYEN MINH H 2016 X
26 |[HANDRE35 180598247 | NGUYEN TRINH TAN T 2018 X
27 |HANDRE36| 190601266 NGO bUCN 2019 X
28 |[HANDRE37 190301712 NGUYEN HAI A 2019 X
29 |[HANDRE38 210153657 PO MINH A 2021 X
30 [HANDRE39 190064053 PO QUANG H 2019 X
31 [HANDRE40| 210239026 TRINH MINH PH 2021 X
32 [HANDRE41| 210041108 | TRAN NGUYEN THANH TR 2020 X
33 |HANDRE42| 170337159 PHAN THI THUY L 2014 X
34 [HANDRE43 220115582 DANG TUAN K 2021 X
35 [HANDRE44| 226465120 TRAN THI QUYNH TR 2021 X
36 |HANDRE45[ 200531313 LU PHAM QUE C 2019 X
37 [HANDRE46{ 210250578 NGUYEN HOANG PH 2019 X
38 [HANDREA47| 200323426 DAO THI KHANH L 2013 X
39 |[HANDRE48| 220027110 CU THANH C 2018 X
40 |[HANDRE49 180399053 PO NGUYEN H 2018 X
41 [HANDRES0| 070007263 HOANG ANH H 2006 X
42 |HANDRES2| 190632344 PO XUAN GIA B 2019 X
43 [HANDRES3 200047737 | PHAM NGUYEN CATT 2020 X
44 [HANDRES5{ 180597673 LE TAT KH 2018 X
45 |[HANDRES6| 090153177 vU MINH B 2007 X
46 |[HANDRES8| 220191759 NGUYEN TRUONG PH 2020 X
47 [HANDRES9 150005948 | NGUYEN NGOC AN NH 2014 X
48 |[HANDREG0| 21200656 HOANG NGOQC YEN TH 2020 X
49 [HANDRES61| 220107316 LU BICH V 2019 X

Ha Noi, ngay .... thang .... nam 2024
XAC NHAN VIEN NHI TRUNG UONG




I1. Danh sach bénh nhin tham gia nghién ctru tai bénh vién San Nhi Nghé

An

SOYTE

BENH VIEN SAN NHI NGHE AN

CONG HOA XA HOI CHU NGHIA VIET NAM
Poc lap — Tw do — Hanh phuc

DANH SACH BENH NHAN NGHIEN CUU

(str dung cho ludn dn: “Nghién ciru mét sé ddc diém 1am sang, can 1am sang
va bien thé mét so gen ¢ tré mac dong kinh khang thuoc”)

TT | SamplelD |MA HO SO HO VA TEN NAM SINH|NAM| NU'
1 DRE1 | 20037900 | TRINHHOANG BAO TR 2016 X
2 DRE2 | 20007378 NGUYEN MINH KH 2019 X

3 DRE3 | 20066777 NGO TRi PAI D 2018 X

4 DRE4 | 20069027 BUI QUANG S 2012 X

5 DRE5 | 20003907 | NGUYEN THIHUONG CH| 2020 X
6 DRE6 | 20033754 PHAN BAO NG 2017 X
7 DRE7 | 20072318 NGUYEN THI THUY NG 2020 X
8 DRE8 | 20058030| NGUYEN NGOC THAO M 2020 X
9 DRE9 | 20016149 CHUGIAL 2019 X
10 DRE10 | 21023549 NGUYEN THAI L 2017 X

11 DRE11 | 21001415 LUU GIA H 2019 X
12 DRE12 | 21026926 | NGUYEN THI MINH CH 2011 X
13 DRE13 | 20012693 NGUYEN VAN TR 2007 X

14 DRE14 | 21033303 VU TRONG PH 2017 X

15 DRE15 | 20017782 NGUYEN MINH CH 2016 X
16 DRE16 | 21024490 TRAN NGOQC H 2020 X

17 DRE17 | 21025808 TRAN HOANG ANH TH 2021 X
18 DRE18 | 20065933 NGUYEN TRAM A 2020 X
19 DRE19 | 21037890 HO THI BiCH NG 2006 X
20 DRE20 | 21040168 NGUYEN GIA T 2010 X
21 DRE21 | 21065213 HO THI HO 2010 X
22 DRE22 | 21001736 NGUYEN VAN PH 2018 X




23 DRE23 | 22089902 TRAN POAN AN NH 2019 X
24 DRE24 | 21136870 CAO QUOC NH 2021 X
25 DRE25 | 21167218| NGUYEN THINGQC NH 2019 X
26 DRE26 | 21064621 NGUYEN THI NGOC A 2017 X
27 DRE27 | 20018278 HOANG DANH B 2020 X
28 DRE28 | 20066191 HO THI QUYNH H 2019 X
29 DRE29 | 21106877 CAO THI BAO NG 2018 X
30 DRE30 | 20000453 | LUGNG PHAN THUC A 2011 X
31 DRE31 | 20011689 NGUYEN TRONG D 2012 X
32 DRE32 | 20005432 PHAN BINH M 2016 X
33 DRE33 | 20045108 NGUYEN QUOC A 2019 X
34 DRE34 | 22004797 MAI LE THANH T 2019 X
35 DRE35 | 21006571 TRAN AN NH 2017 X
36 DRE36 | 21000189 THAI VAN H 2017 X
37 DRE37 | 21133875 HUYNH TRIEU PH 2021 X
38 DRE38 | 22037467 LE PUC PH 2022 X
39 DRE39 | 22042191 VO ST KHANH NG 2013 X
40 DRE40 | 20004299 HO PUC A 2019 X
41 DRE41 | 22041161| NGUYEN DBINH VIET TH 2015 X
42 DRE42 | 21099308 PHAN VAN TRONG TH 2020 X
43 DRE43 | 22052493 NGUYEN THI NGOC L 2018 X
44 DRE44 | 21004281 LUONG LONG A 2014 X
45 DRE45 | 22068734 TRAN THI KIM NG 2020 X
46 DRE46 | 22020683 NGODBUCT 2021 X
47 DRE47 | 22042803 NGUYEN THI NGOC U 2022 X
48 DRE48 | 21039305 TRAN HAl'Y 2018 X
49 DRE49 | 20064061 HO THI KIM NG 2020 X
50 DRE50 | 21090019 LE NGUYEN TUE NH 2019 X
51 DRE51 | 21182072 DAO ANH b 2021 X
52 DRE52 | 21144272 LE NHIEP PH 2020 X
53 DRE53 | 21162999 VO KHANH N 2021 X
54 DRE54 | 21046214 NGUYEN VIET NG 2020 X
55 DRE55 | 21158282 PHAM HONG H 2021 X
56 DRE56 | 20001626 TRAN MINH P 2018 X




57 DRE57 | 22076508 DINH THI ANH TH 2019 X
58 DRE58 | 22042609 PHAN THI THAO M 2019 X
59 DRE60 | 20009181 TRAN THI POAN TR 2018 X
60 DRE61 | 22077357 DINH THANH H 2022 X
61 DRE62 | 22066229 NGUYEN BAO NG 2022 X
62 DRE63 | 22038762| TRUONG THIBAO TH 2019 X
63 DRE64 | 22031880 NGUYEN VAN HAI P 2016 X
64 E2 20008396 TRAN QUOC B 2010 X
65 E3 20001098 HA THI QUYNH A 2021 X
66 E4 20007965 BUI VAN NG 2016 X
67 E5 22001557 HOANG GIA KH 2021 X
68 E6 20016249 LE PHAN HAI D 2018 X
69 E7 21125180 | NGUYEN THI LINH b 2021 X
70 E8 21007822 HO NHAT B 2009 X
71 E9 20007157 NGUYEN VAN A 2012 X
72 E10 21160536 LE THIKIM NG 2021 X
73 El11 20004018 NGUYEN THIPHUONG A | 2019 X
74 E12 21169255 PHUNG THI MAI PH 2011 X
75 E13 21107097 DAO MINH H 2012 X
76 E14 21047223 VUONG DIEP CH 2020 X
77 E15 21005833 VO HOANG A 2009 X
78 E16 20003015 HO THIBAOT 2019 X
79 E17 20063177| TRAN THI QUYNH NH 2020 X
80 E18 21165707| NGUYEN QUYNH NH 2017 X
81 E19 21012847 TAN NHAT TH 2008 X
82 E20 22072784 LE LINH B 2021 X
83 E21 21166987 TRAN ANH H 2013 X
84 E22 21105408 NGUYEN MINH D 2018 X
85 E23 21169663 NGO PINH D 2011 X
86 E24 21029894 PAU THI KIEU TH 2020 X
87 E25 20010190 HOANG NHAT M 2018 X
88 E26 21182759 TRUONG NGQC TH 2021 X
89 E27 20007427 PHAN HIEU L 2019 X
90 E28 22000254 | NGUYEN DPINH HOANG P 2021 X




91 E29 22003862 NGUYEN THI MY L 2008 X
92 E30 20013121| NGUYEN HUU GIA KH 2017 X
93 E31 20007709 VY bUC D 2018 X
94 E32 22033485 LE QUANG H 2017 X
95 E33 20004557 VU LE TH 2016 X
96 E34 22027862 NGUYEN THI BICH NG 2017 X
97 E35 22001545| TRAN NGUYEN TRONG T| 2014 X
98 E36 21137746| TANG THI THANH B 2019 X
99 E37 20008193 PHAN SY b 2009 X
100 E38 21051973 NGO PHUONG NH 2012 X
101 E39 21029373 PAO TATD 2012 X
102 E40 22023179 HO NGOC D 2015 X
103 E41 21000374| TRAN NGOQC QUOC B 2014 X
104 E42 22001230 VO THI ANH TH 2018 X
105 E43 22048609 NGUYEN HOANG D 2022 X
106 E44 22012026 XONG ANH K 2017 X
107 E45 21046588 NGUYEN QUYNH A 2020 X
108 E46 22041484 VI THIQUYNH A 2021 X
109 E47 20029314 LE PHAN MANH TH 2011 X
110 E48 20043986 LE THI TUONG V 2015 X
111 E49 22042504 NGUYEN YEN NH 2019 X
112 E50 20047666 | NGUYEN HO QUANG H 2018 X
113 E51 22063811 PHAM MANH H 2015 X
114 E52 20006282 HOANG HUU P 2015 X
115 E53 22121489 NGUYEN ANH TH 2013 X
116 E54 22028052 BUI BINH VINH G 2016 X
117 E55 22062628 HA LUONG NGOC A 2014 X
118 E56 21005344 NGUYEN NGOC TR 2009 X
119 E57 20008501 TRAN THI NHAT A 2015 X
120 E58 20045009 vO PUC D 2014 X
121 E59 23021910 TA TRAN BAO TR 2016 X
122 E60 21177644 LE QUANG D 2009 X
123 E61 21055100 NGUYEN THI S 2016 X
124 E62 21173666 NGUYEN QUANG KH 2013 X




125 E63 21139412 LE CHIB 2016 X
126 E64 20006051 NGUYEN ANH Q 2010 X
127 E65 20046001 NGUYEN THI H 2014 X
128 E66 22064214 PHAN PANG D 2014 X
129 E67 20023216 LE HUY Q 2020 X
130 E68 20058168 TRAN THI BAO NG 2008 X
131 E69 20009163 LE MINH D 2008 X
132 E70 21133691 NGUYEN VIET TR 2012 X
133 E71 20063385 NGUYEN DUY TH 2015 X
134 E72 22006251 TRAN HUNG PH 2015 X
135 E73 21020595 NGUYEN DPINH TR 2017 X
136 E74 21021640 HOANG BUI TU A 2019 X
137 E75 22073650 LO KHANH NG 2022 X
138 E76 22030293| TRAN VU PHUONG TH 2008 X
139 E77 22028933| NGUYEN VAN TRUNG H 2016 X
140 E78 20066440 CHU THIBAO Y 2020 X
141 E79 22094789 NGUYEN THAO A 2011 X
142 E80 21145449 NGUYEN THI ANH D 2014 X
143 E81 20041147 TRAN HOAI A 2016 X
144 E82 21091739 HO NGOC Q 2009 X
145 E83 20001976 NGUYEN VAN PHUC H 2017 X
146 E84 22066828 CHU THINGOQC D 2017 X
147 E85 22059215 NGUYEN GIA H 2021 X
148 E86 22013865 THAIBA b 2015 X
149 E87 20038887 LE THIBAOH 2018 X
150 E8SS 20012474 TANG THI H 2017 X
151 E89 22073149 | TRAN NGUYEN KHANH L | 2022 X
152 E90 22073675 TRAN NGUYEN KHANH 2022 X
153 E91l 22021367 TRAN CAT AN NH 2019 X
154 E92 20003022 | TRAN NGUYEN HONG PH 2007 X
155 E93 22060864 PHAM LINH b 2017 X
156 E94 22058730 PHAN TRAN YEN CH 2017 X
157 E95 22119356 VO PHUONG NG 2007 X
158 E96 21179909 NGUYEN THI LAN A 2007 X




159 E97 21184140 DANG TUAN PH 2019 X
160 E98 20032071 TRAN MINH PH 2018 X
161 E99 22077393 PHAM THI QUYNH A 2017 X
162 E100 22006883 BACH HUY KH 2013 X
163 E101 22069086 NGUYEN BAO H 2014 X
164 E102 22029093 LE THI BAO NG 2019 X

Nghé An, ngay

.... thang .... ndm 202

XAC NHAN BENH VIEN SAN NHI NGHE AN




Phu luc 9. Danh sach bénh nhan dwgc phan tich WES
VIEN HAN LAM

KHOA HOC VA CONG NGHE VN

VIEN NGHIEN CUU HE GEN

CONG HOA XA HOI CHU NGHIA VIET NAM

Poc lap — Tw do — Hanh phuc

DANH SACH KET QUA PHAN TiCH WES
(str dung cho ludn dn: “Nghién citu mot so dac diem 1am sang, can lam sang
va bién thé mét sé gen ¢ tré mdac dong kinh khang thuéc )

TT | SamplelD [MA HO SO| HQ VA TEN NAM SINH|NAM| NU'

1 DRE10 | 21023549 NGUYEN THAI LAM 2017 X

2 DRE17 | 21025808| TRAN HOANG ANH THU 2021 X
3 DRE18 | 20065933 NGUYEN TRAM ANH 2020 X
4 DRE25 | 21167218 | NGUYEN THINGQC NHUNG| 2019 X
5 DRE48 | 21039305 TRAN HAI YEN 2018 X
6 DRE49 | 20064061 HO THI KIM NGAN 2020 X
7 E73 21020595( NGUYEN DINH TRONG 2017

8 | HANDRE1 | 210294733 PHAM MINH NHAT 2021 X

9 |HANDRE12| 215079339 LE THI KHANH CHI 2021

10 | HANDRE18| 170525937 NGUYEN BAO HAN 2017

11 | HANDREA45 | 200531313 LU PHAM QUE CHI 2019 X

Ha Noi, ngay .... thang .... nam 202
XAC NHAN VIEN NGHIEN CUU HE GEN




