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e TONg quan
e Cabénh1
* VVitamin B6

e Co giat dap wng vitamin B6 - BEnh nao dong kinh phu thudc vitamin
B6

e Ung dung trén 1am sang hién tai
e Cabénh 2
e Két luan
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Tong quan
e Cogiat:
* Triéu chirng 1dm sang pho bién nhat cda rdéi loan chirc ndng than kinh & tré so
sinh

 Triéu chirng dau tién (va doéi khi |3 duy nhat) cda roi loan hé than kinh trung
wong o tre so sinh.

* Co gidt & giai doan so sinh |3 phd bién hon bat c& d6 tudi nao.
e 1-3,5 trén 1000 tré so sinh”

* Treé so sinh bi co gidt cd nguy co t&r vong va nguy co suy giam chirc
nang than kinh, cham phat trién va déng kinh sau nay.

* Volpe J. Neonatal seizures. In: Neurology of the Newborn. Philadelphia, PA: W.B. Saunders; 2009



Tong quan

e Trang thai dong kinh (SE)
e Tré ldn va nguwoi ldn: co giat lién tuc

kéo dai > 30 phut, hoac > 2 con giat
ma khoéng tro lai trang

thai tinh than gitra 2 con.

Tré so sinh (SNE): con co giat kéo
dai > 5 phut hoac 2 con giat ma
khong trd lai trang thai tinh than
gitra 2 con

FIGURE 1 Relative occurrences of common etiologies of

i i i -5.8.81.82
neonatal seizures in term infants. Adapted from * %%

* Ronit M. Pressler , DOI: 10.1111/epi.16815, 2020
* International League Against Epilepsy 2017
* Arushi Gahlot Saini, 2018, DOI: 10.1055/s-0038-1667213



* Trang thai dong kinh so sinh: khoang16-25%. Tién lvong xau hon so
vai tre lon, nguoi Ion vi ti |é di chirng cao (66% , bai ndo, cham phat
trién)

e M3c du vdi su phat trién cla cac ki thuat chan doan hinh anh, chan
doan phan t&, nguyén nhan cua trang thai dong kinh & tré so sinh va
tré nhi nhi md&i chi xac dinh dwoc 1/2.

Status Epilepticus in Neonates and Infants, Rajni Farmania, 2020
DOI: 10.4103/aian.AIAN_189 20



Ca bénh (1)

* Tré nam, 2 ngay tudi, G1P1, dé thuong, dd thang, 2,8kg, sau sinh
khdc ngay, Apgar: 8-9-9, sau d6 suy ho hap: kho tha, duoc thd oxi,
thé CPAP 30 phut=> thd may (tran khi mang phdi, khdong phai hat/dan
lru khi, cé it mau trao qua NKQ)

19 gi® sau sinh xuat hién co giat, sot 39 dg, co giat toan than, giat
mat, mat, gidt choang tay chan, va mo hoi. Cat giat bang Midazolam,
Seduxen (nhiéu lan, con giat 1 gio).

 Diéu tri th& may, dwoc bom surfactan, dat HADM, khang sinh,
Acyclovir, cai dwoc may thd sau 2 ngay, nhung con co giat rat nhiéu—>
Bénh vién Nhi Trung Uong
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Table 1. Classification of epilepsies associated with IEM according to the age at presentation.

Neonatal Period-Early Infancy Late Infancy—-Childhood Adolescence-Adulthood \
Pyridoxine-dependent epilepsy : :
{ PNPO deficiency \ Creatine synthesis defects Juvenile NCL ang Slr‘h
Folinic-acid responsive seizures Late infantile NCL Lafora body disease and estimil
Biotinidase deficiency Mitochondrial disorders Unverricht-Lundborg disease
Holocarboxylase synthetase deficiency Organic acidurias Mitochondrial disorders: MELAS  kinh:
GLUT-1 (Glucose transporter-1) deficiency Sialidosis (Mitochondrial
Serine biosynthesis defects Gangliosidosis encephalomyopathy, lactic \
Molybdenum cofactor and GLUT-1 deficiency acidosis and stroke-like episodes),
Sulfite oxidase deficiency Congenital disorders of MERRF (Myoclonic epilepsy with l
Menkes disease glycosylation ragged red fibers) Y
Non-ketotic hyperglycinemia Purine metabolism defects Lysosomal storage diseases: Late
Organic acidemias Uridine responsive epilepsy onset gangliosidosis,
Urea cycle defects caused by CAD mutations Niemann-Pick type C, Gaucher
Peroxisomal disorders Disorders of methylation and type I S
Congenital disorder of glycosylation folate metabolism GLUT-1 deficiency

Congenital and early infantile Neuronal Neurotransmitter defects Porphyria am 120-
ceroid lipofuscinosis (NCL) Congenital disorders of autophagy Wilson's disease
Mitochondrial disorders

Inborn Errors of Metabolism and Epilepsy: Current Understanding, Diagnosis, and
Treatment Approaches, Suvasini Sharma, 2017 /
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Ca bénh (3)Pap &ng va tién trien:

* Xét nghiém gen:

Dang 3 2 = A -
Gen | di |DO"9/| e | Thay ddiNucleotit/ | . o Kiu hinh i o
Di hop Protein bién
truyén| °
chr17: ?Tig 155112:;: Dot bién
PNPO |Lan Di hop |47945888-|,. ~ ~ . léch Gay bénh
47945891 (NP_000589.1: khun
p.Pro150ArgfsTer27) 9 Pyridoxamine 5'-
phosphate oxidase
NM_018129.4: deficiency (AR)
- . chr17: c.685C>T D6t bién .
PNPO|Lan  1Dihop (7946681 |(NP_060599.1: sai nghfa 8y bah
p.Arg229Trp)

 Tang liéu pyridoxin 200mg x 4 lan

* = tré hét co giat 2 ngay > tré s6t - giat lai va tir vong sau d6 3 ngay
(Idc 19 ngay tudi) (nhiém trung huyét, suy da tang, toan chuyén hda mat

bu)
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Vitamin B6

Pyridoxine (PN) Pyridoxamine (PM)
e Vitamin B6 (vitB6) Ia mot thuat - odhe

nglt chung dung dé chi mét " e .
n h c,) m 6 C a, C h Qp Ch é,t h é a h QC Pyridoxine 5’-phosphate (PNP) Pyridoxam(ig;l 5P')—phosphate Pyridoxa(l Psl:—Pl;hosphate
chuyén doi lan nhau (c6 chung 1

Vb n g py ri d i n e ) . \_\ Malybdenum cofactor sulfurase

m%es,'.

hoat dong sinh hoc clia VitB6, [a  semu/, S
o]

Sphingosine-1-phosohate lyase,/

cofactor cho hon 140 enzyme cua Mot |
cac phan &ng trong co thé.

Cysteine desulfurase %4’% \
* Pyrixal 5’-photphate (PLP) la dang é;

Kynerenine amnotransferase

— -U
>
4 9

Glycine C-acetyitransferass

Phosphoserine aminctransferase

/ _Q |2-Aminoadipate aminotransferase
O o/

/Eranchad-cham amino acid aminotransferase

\Q 0 Alanine-giyoxylate aminctransierase

14
N(\ e’(.b/Sennpithreonm»: deaminasz
N\ Orrithine §-aminotransferase
Tyrosine aminotransferase

! ‘ /,\Jamre transaminase
| Aspartzte transaminase

Aromatic L-amino qczqq';ca'boxvrqse

Hilal H. Al-Shekaili, 2021 .
DOI: 10.5772/intechopen.99751 e




Cac bénh nao dong kinh phu thudc vitamin B6

 Pyridoxine-Dependent Epilepsy (PDE)/ VitB6-dependent epileptic
encephalopathies (B6EEs)

* Bénh nao dong kinh phu thugc vitamin B6 dai dién cho nhom cac
bénh khong dong nhat vé mat lam sang va di truyén, chuyén hoa
hiém gap.

* Dac trwng badi cac con co glat truwdc sinh, trong giai doan so sinh hoac
sau do, thuwong khang vdi cac diéu trj co giat thong thuong

(conventlonal anticonvulsant treatment) nhwng kiém soat tét bang
viéc st dung vitamin B6 (PN hoac PLP)

* Ngoai co giat, tré c6 thé c6 cham phat trién tinh than, tri tué, cung voi
cac bat thuwong vé cau truc nao

Hilal H. Al-Shekaili, 2021, DOI: 10.5772/intechopen.99751
Basura GJ, DOI:10.1007/s00431-008-0823-x



Cac bénh co giat phu thudc vitamin B6: |
(Pyridoxine-Dependent Epilepsy/ VitB6-dependent epileptic encephalopathies)

‘.
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Disease name PN-dependent epilepsy PLP-dependent Hyperprolinemia type 2 Hypophosphatasia PLPBP deficiency
(PDE-ALDH7A1) epilepsy
Affected gene ALDH7A1 PNPO ALDH4A1 ALPL PLPBP
Affected enzyme or a-AASA dehydrogenase/ PNP oxidase/vitB6 P5C dehydrogenase/Proline TNSALP/Extracellular PLPHP/PLP
protein/pathway (s) lysine catabolism pathway salvage pathway catabolism pathway dephosphorylation of PLF, Bone homeostasis
mineralization
Pathophysiological Accumulating lysine PNPO is required for Accumulating proline TNSALP is required for PLPHP is required for
mechanism of PLP metabolite, P6C, reacts with intracellular productioh metabolite, PSC, reacts with extracellular conversion of PLP to maintaining cellular
deficiency and inactivates PLP of PLP from PNP/PMF and inactivates PLP PL to enable its cellular uptake PLP homeostasis
Main clinical features Neonatal seizures, DD/ID Neonatal seizures, DD Infantile seizures, DDJVID, Rickets, Osteomalacia, Neonatal Neonatal seizures,
ID ataxia seizures DD/ID
Biomarkers (biofluid) High a-AASA (U/P), P6C High PM, PM/PA ratiof High proline (P), P5C (U) Low ALP (P), high PLP (P), high No specific biomarker
(P), PIP (P) (P) PEA (U)
Commonly used vitB6 PN PLP PN PN PN
treatment \ }
References \LELE" 62] [9, 57, 63] / [6, 60, 63, 64] [9, 60, 65, 66] [7, 67, 68]

Abbreviations: a-AASA: a-aminoadipic semialdehyde; P6C: A'-piperideine-6-carboxylic acid; DD: developmental delay; 1D: intellectual disability; U: wrine; P: plasma; PIP: pipecolic acid; PSC: pyrroline
5-carboxylic acid; ALP: alkaline phosphatase; PEA: phosphatidylethanolamine GPI: glycosyl phosphatidylinositol.

Hilal H. Al-Shekaili, 2021
DOI: 10.5772/intechopen.99751



1. Thiéu hut ALDH7A1

« B&nh do dét bién gen / - .
ALDH7A1/antiquitin ma hoéa cho e f L
enzyme a-aminoadipic semialdehyde l
dehydrogenase (enzym trong qua trinh
Chuyé’ n hda Lysine) /( Ar-piperideine- t, 4\—~—N a-aminoadipic *

/ \_ 6-carboxylate \_ semialdehyde

* Homozygous hoac compound | fhabescn

chemical ' consideration ’ dehydrogenase
. / f (antiquitin / ALDH7A1)
heterozygous mutations |
\

pyridoxal-5’'- /
phosphate | 5

& , \\
. a-aminoadipic acid
% P b _d4

Hilal H. Al-Shekaili, 2021
DOI: 10.5772/intechopen.99751
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1. Thiéu hut ALDH7A1 —~

* RGi loan van déng (tang, giam, rdi loan truong luc co), roi loan phd ty
ki (ASD), roi loan tang ddng giam chu y (ADHD)...

e B4t thuo'ng ciu trdc ndo: bat thuong thé trai (thiéu san, loan san,
khong cd), bat thudng chat trang.

 Cac triéu chirng khac: ha dudng huyét, toan chuyén hda tang lactat,
suy giap, di kém rdi loan dién gidi, tiéu nhat, thi€u mau...

Hilal H. Al-Shekaili, 2021
DOI: 10.5772/intechopen.99751
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1. Thiéu hut ALDH7A1

e Chan doan sinh hoda: A 1 -piperideine-6-carboxylic acid (P6C), a-
aminoadipic semialdehyde (a-AASA) and pipecolic acid (PIP) tang trong
mau, nuwdc tiéu va dich ndo tay

* Diéu tri:

 Vitamin B6 (PN, PLP), (90% dap rng), £ Acid folic (folinic acid-
responsive seizures — FARS)

* “Triple therapy”: vitamin B6, ché d6 an han ché lysine, b6 sung L-
arginine

* Tién lvong: Khodng 75% trudng hop cé chdm phat trién tinh than va tri
tué

Hilal H. Al-Shekaili, 2021
DOI: 10.5772/intechopen.99751



2. Thiéu hut Pyridox(am)ine 5’-Phosphatc\%€x.uwag 7S

(PNPO)

* 2005 Mills: dét bién gen
PNPO gay giam hoat tinh
enzyme, va gay co giat o tre
SO sinh

* Bénh hiém, gay co giat so
sinh, di truyén 1an trén NST
thuong.

O g Binh vitn s ‘;}?}A?
Nhi Trung uong = /[ 3

B6 Metabolism
Vegetables Meats
l Pyridoxal 1
Pyridoxine 1 . Pyridoxamine
: Kinase >
lease 1K|nase
PNPO

PO
Pyridoxine-P wsss=l» Pyridoxal- P‘— Pyridoxamine-P
Lysine Degradation Membrane-associated phosphatases

Pathway 4 py7aq pinase
a-aminoadipiC d==——pAASA )

acid ;, Intracellular pyridoxal-
Pipecolic acid ww—pp C‘-—Pphosphate

Malak Alghamdi, 2020
DOI: 10.111/cge.13843
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(PNPO)

* 60% truwong hgp co giat trong ngay s e

dau tién sau sinh. i '

* 60 % hinh anh cau trdc ndo binh

thudng. Co thé bat thuong Neonata pri

(khdng dac hiéu): teo nao, i e

cham myelin .. minulero 1stDOL M Neonatalperiod (wesks) WMonths  WYears
* Khdng cé chan dodn sinh hda FIGURE 2  Seizure onset data for 87 reported cases with PNPO

deficiency. PNPO, pyridoxamine-5"-phosphate oxidase

dac hiéu.

Malak Alghamdi, 2020
DOI: 10.111/cge.13843
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/MANINMN

ALl IDHTA 1 delficiency

i pyridoxine -dependent
Emlsasrm erraer cpilepsy ) Py deficiersey
Cremetic booos ArrrrFA s FarL
Moonatalfiinifzntle =+ 4
BE s o s voe Few paticnits whath omsct Few paticnts wiath onsct after
SCiTLEres after the first yoar of first wear of lafe™"
Life™™ and as late as
sdolescence
Frevalemoe of == ==
develoaprmeembsl delny T5% have developrmental Can be doewoelopaecaeialdly
shnonmalities* '~ mormial—linked po early
Ireatmemnt {1541 Caperen
=t al "y
Soame cmEses wikiy _ =+
ey ridbooxcime Fadlhare Ambviouons anvitial 6% of casexs1®
reSpP-onss S Socm kb
mhoat 1 5%
Skeletal abonormm alities == ==
SMoacmoocephaly, facsal Ahicrocephaly in severe.
dy=morpiaa i rare umnireaicod cases

case=s! T

TABIL.F 2 Clinical and biochemical feamures of disorders leading 1o Bg-responsive seizures

Matthew P. Wilson, 2018,
DOI: 10.1002/jimd.12060
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2. Thiéu hut Pyridox(am)ine 5’-Phosphate oxidase
(PNPO)

e Piéutri: PLP, PN + AEDs, + Riboflavin
 Tién luvong:

« Thoigian khdi phat co giat, thoi gian diéu tri [a 1 yéu to tién lwong bénh: co
giat trong ngay dau tién .

Ty létlir vong khoang 25%,

e Cham phét trién 50%

e R&iloan chirc nang gan & tré dung PLP dai ngay

Malak Alghamdi, 2020
DOI: 10.111/cge.13843



3. Hyperprolinemia type 2

Pot bién gen
ALDH4A1, ma hoa cho
enzyme pyrroline 5-
carboxylate
dehydrogenase (P5CD)
(chuyén hda Proline)
Co ché hda sinh: gidng
PDE-ALDH7A1

Hilal H. Al-Shekaili, 2021
DOI: 10.5772/intechopen.99751

g ik vien
> O
o

H,O,NAD* NADH

PLP ¥

Figure 7.

L- %’mltne metabolic pathway. In HP2, inactivation of PsCD causes accumulation of the upstream metabolite
P5C (red arrows). PsC spontaneously condenses with the enzymatic cofactor PLP leading to the formation

of inactive adducts and depletion of the cofactor. GSA: glutamic-gamma-semialdehyde, ORN: ornithine,
NAD(P): nicotinamide adenine dinucleotide ( ‘phosphate), POX: proline oxidase, PSCR: PsC reductase, P5C:

pyrroline 5-carboxylate, OAT: ornithine aminotransferase, PsCD: P5C dehydrogenase, P5CS: PsC synthase.
(Based on [63, 113] ).
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3. Hyperprolinemia type 2

* Triéu chirng 1am sang: da dang (c6 thé khong cd triéu chirng)

* Co giat khodng > 50% truong hop, thudng triggered bdi sot, tudi
khoi phat da dang (nhii nhi- nguoi I&n).

* CS thé cd cac rbi loan vé tAm-than kinh, chdm phat trién tri tué

* Chan dodn sinh hda: tang Proline (10 dén 15 [an) va P5C... trong mau
va nudc tiéu.

 Diéu tri: vitamin B6 (dap &ng rat khac nhau) + AEDs

Hilal H. Al-Shekaili, 2021
DOI: 10.5772/intechopen.99751



4. Hypophosphatasia

* Bénh do do6t bién gen ALPL
(Ian/tréi NST thwong), gen
ma hoa cho ALP khong dac
hiéu mo (Tissue
nonspecific alkaline
phosphatase- TNSALP)

* Biéu hién rat khéng dong
nhat. Dj tat xwong va/hoac
rang

* Co giat xay ra 0 20% cac TH

Hilal H. Al-Shekaili, 2021
DOI: 10.5772/intechopen.99751

. — Bound[‘ ‘ ‘— Albumin
. - I = [. TNSALP —

", Intestine | '. :' Circulation

| | ! Tissue

Excretion
in urine

Figure 7 | Role of TNSALP in vitamin B, metabolism.



4. Hypophosphatasia (HPE

e Dyra vao tudi biéu hién bénh chia 5 thé LS
* “odonto” HPP
e “adult” HPP

o H 14
* “childhood” HPP & g -

Figure 2 | Childhood hypophosphatasia. a | Radiographs of a 3-year-old girl showing characteristic changes of childhood
Py ”i n fa n t i | e" H P P hypophosphatasia, which include ‘tongues’ of radiolucency (arrows) projecting from physes into metaphyses at the left

wrist (left panel) and left knee (right panel). Marked hypomineralization of the metaphyses of the distal ulna and the
o H V24
e “perinatal” HPP

proximal fibula are also evident. b | Lateral radiograph of a 9-year-old boy showing an elongated (dolichocephalic) skull
with the ‘beaten-copper’ appearance characteristic of pan-suture closure. A craniectomy site (arrows) is filling-in with
bone. Wide pulp chambers in his teeth are consistent with the dental complications of hypophosphatasia.

* Néu co biéu hién co giat thuwong la yéu to tién lvong nang

e Chan doan: Xquang xuong + alkaline phosphatase thap
e Diéu tri:

* PN

» Asfotase alfa, an enzyme-replacement therapy (2015)

Hilal H. Al-Shekaili, 2021
DOI: 10.5772/intechopen.99751



5. Thiéu hut PLPHP

* Bénh do dot bién gen PLPBP-PLP homeostasis protein /PROSC -proline
synthetase co-transcribed homolog, ma hoa cho protein gan vai PLP, chirc
nang can bang ndi moé nong do vitamin B6.

* Coché PLPPB pl??in dén bénh ndo dong kinh: chua rd rang (PLPHP nhu 1
protein bao vé khoi cac phan tir khac va khoi bi giang hda nhuu
phosphatase)

* Co giat s&m dién hinh trong tuan dau

e Cham phat trién, toan chuyén héda, thi€u mau...

e Chan dodn sinh hda: hién tai chua xac dinh duwoc
* Diéu tri: PN, PLP, + AEDs, * acid folic

e Tién lvong: khodng 65% cé chdm phat trién

Hilal H. Al-Shekaili, 2021
DOI: 10.5772/intechopen.99751



"B6 trial”

Diagnostic algorithm — B trial

Neonatal seizures of unknown etiology
{
Resistance"tofirst line drug (eqg. phb, benzodiazepines)

¢
Plasma, urine, (if available CSF) (freeze at -80°) for Biomarkers

Pyridoxine, 100 mg iv. followed by 30 ma/kgfday in 2-3 SD over 1-3 days
Initial ambigous response inca. 15%; follow-up EEG

If ineffective consider add on of folinic acid 3-5 maikgiday in1-2 SD

|

If ineffective switchto PLP 30 to 60 markg/dayin 4-6 SD over 3 days
(may need adjustmentfor break through seizures)

If seizures respond, continue pyridoxine or PLP until results are available

FIGURE 3 Algorithm for the detection and treatment of
Bg-responsive epilepsies in the neonate. The duration of each step

Matthew P. Wilson, 2018, depends on the individual seizure frequency and seizure response. phb,

DOI: 10 lOOZ/jimd 12060 phenobarbitone; SD, single doses
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Hwong phat trién trong twong e W ™

* Chan dodn - sang loc e

e Diéu tri: thudc dac hiéu, liéu phap .
enzyme thay thé, liéu phap gen

* Dy phong
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Epilepsia

B Pyridoxine

BRIEF COMMUNICATION

Diagnosis of pyridoxine-dependent epilepsy in an adult
presenting with recurrent status epilepticus

Chinar Osman® | Nicola Foulds | David Hunt | Casidhe Jade Edwards |

Martin Prevett

Southampton General Hospital.
Southampton, UK

Correspondence
Chinar Osman, Southampton General
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Abstract

Pyridoxine-dependent epilepsy (PDE) is a genetic metabolic disease caused by in-
born errors affecting vitamin B6 metabolism, which typically presents with neonatal
seizures resistant to antiepileptic drugs (AEDs). Treatment with pyridoxine termi-
nates seizures and prevents neurological decline. We describe a case in which the
diagnosis was established at thqage of 22 year‘} Birth and development were normal,

but there was a history of three isolated tonic-clonic seizures during childhood and

adolescence. At the age of 18 years, she developed frequent focal motor seizures,
many evolving into tonic-clonic seizures. Electroencephalography identified a focus
in the posterior right hemisphere, but magnetic resonance imaging of the brain was

normal. Over the next 3 years, she was hospitalized withluncomrolled seizure'slon Six

occasions and spent a total ol’ 121 days in intensive carp. The seizures proved resist-
ant Exome sequencing revealed two pathogenic mutations in
ALDHT7AI. Since starting "ﬂmf once daily. she has beel seizure-free,

all AEDs have been withdrawn, and cognition has improved to premorbid levels.
This case illustrates the importance of considering PDE in drug-resistant epilepsy in
adults.

B Diarepam

B Zonisamide
Clonazepam

B Carbamazepine

B Prednisolone

B Topiramate
Lacosamide

W Oxcarbazepine

M Clobazam

B S5odium Valproate

® Phenytoin
Phenobarbital

B Levetliracetam
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Két luan

* Phan I&n co giat sdm & tré so sinh dap &ng vai vitamin B6 (PN, PLP)
cé thé la thiéu hut ALDH7A1, PNPO, PLPBP...

* DOI v&i nhitng trwong hop PDE néu duoc diéu tri kip thoi—> tré cé co
h6i song va giam ti |é di chirng sau nay.

* Tiép tuc cac nghién ctru dé hiéu rd hon vé PDE: chan doan- diéu tr-
dy phong.

Vitamin B6- Pyridoxin hydrochloride
100mg x 1 dng, TMC
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Xin chan thanh cam on sy chuy lang
nghe cla quy vi dai biéu!



