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1 Biéu hién ctia RLCHBS trong giai doan so sinh — chu sinh

=1/2 > 1.800 85% > 50%

biéu hién lam sang dau bénh IEM d3 duwoc mé ta; biéu hién than kinh tré IEM khéi phat so sinh
tién trong giai doan so' sinh bénh hiém gip; tlr vong trong nam dau

tan suat cong don dang ké; (loat 52 ca, 25 ndm)

Teixeira 2023 IEMbase Falsaperla 2021 Campistol 2004

Hé than kinh thwéng 1a co’ quan biéu hién s¢m nhat
Triéu chirng so sinh it déc hiéu va dé bj chan doan nham véi nhiém khuan huyét hodc HIE.

Teixeira C et al. Acta Med Port 2023 (PMC10578465); IEMbase (1.872 bénh, theo Teixeira 2023); Falsaperla R et al. Metab Brain Dis 2021;36:2195; Campistol J et al. Rev Neurol 2004;40(6).
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1 Biéu hién than kinh trong IEM so sinh ning

Tan suét triéu chirng than kinh trong hai loat ca va di¥ liéu tai BV Nhi Ddng 1

20 tré so sinh (Teixeira 2023) 52 ca so sinh (Campistol 2004) BV NHI PONG 1 (2024)

53,1%

nhap vién trong bénh canh mat bu chuyén
hoa cap

46,9%
Giam trrong lyc 65.5 Giam thi/thinh gidc 35.0 )

li bi khi nhap vién

Bénh n3o cdp 87.5 Giam trwong lwc 60.0

Cogiat 37.5 Co giat khang tri 23.0 NHAN DIEN SOM?!

Nguyén Thi Ngoc Trdng va cs. (2024), BV Nhi Ddng 1; Teixeira C et al. Acta Med Port 2023; Campistol J et al. Rev Neurol 2004;40(6).

HOQI NGH| CHU SINH SO SINH 2026 Bénh vién NhiDdng 1 ¢ Hoi Chu sinh va So sinh TP.HCM 5

i= NOi dung
0 Ganh nidng va dic diém RLCHBS giai doan so’ sinh |ﬁ
e Co’ ché& bénh sinh_co’ s& nhan dién sém o
e Ki&u hinh than kinh O
° Pinh hwéng chan doan b
e Théng diép @
HOI NGHI CHU SINH SO SINH 2026 Bénh vién NhiDdng 1  Hoi Chu sinh va So sinh TP.HCM 6




08/11/2026

2 Nao so sinh: dic diém dé tén thuong va “khodng tinh”

Nhu cdu nang lwgng cao Vai trd d3o thai ctia nhau thai sc sinh
Myelin hda, tao synap: rat nhay véi thi€u ATP va ha dudng huyét RS G BT U TR [ UE UTHEE ST

Nhém nhiém ddc (UCD, MSUD, OA)
Ngudng co giat thap Ch&t chuyén héa doc dugc me dao thai; tré binh thudng
GABA con tac dung kich thich & ndo chua trudng thanh (NKCC1 cao) ltc sinh, c6 khoang tinh vai gio dén vai ngay; mat bi khi bu

hodc di hoa.

Vung nhay cdm chon loc

Hach nén, than n3o, cac b d3 myelin héa (MSUD), vé ndo Nhém néng lwgng / chét dan truyén / phén tir phirc tap

Khéng dugc nhau thai bu trir; ¢ thé biéu hién tir bao thai
hodc ngay gi¢r dau: di tat ndo, co giat sém.

Hang rao va hé dém chuwa trudng thanh
NHs, acid hiru co dé vao nao, gay phu té bao sao

Ki€u hinh than kinh phan anh co’ ché bénh sinh: thoi diém khéi phat, viing tén thuong va ban chat chat chuyén héda.

Saudubray JM, Garcia-Cazorla A. Pediatr Clin North Am 2018;65:179-208; Saudubray JM et al. Inborn Metabolic Diseases, 7th ed. 2022.
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2 | Tiép can theo sinh ly bénh: 4 nhém va dac diém

XA NHIEM DOC (E)THIEU NANG LUONG q fgcﬁzc?f‘r” TRUYEN &PHAN TU PHUC TAP
Tich tu phén td nhé Ty thé - FAOD - PDH R6i logn chtrc ndng synap Peroxisome - lysosome
UCD - MSUD - MMA/PA/IVA Chudi hd h3p - CACT - PDH PDE (ALDH7A1), PNPO, Zellweger - Pompe IOPD - CDG
L NKH, MoCD, thiéu seri o .
Khodng tinh = bl kém, nén, Kh&i phat sém. ° leu serine Di hinh, gidam trwong lwc nang,
li bi, hon mé Toan lactic, ha dudng huyét, Co giat tir gio dau, khong di tat ndo.
giam truong luc, bénh co c6 khoang tinh. Tién trién khéng phu thudc

Lién quan protein va di hoa tim — loan nhip Xét nghiém thuong quy dinh dudng

thuong binh thuong

Cau héi dinh huwéng: nhiém doc, thiu nang luong, chat dan truyén/dong yéu t6 hay phan tlr phirc tap?

Phdn logi theo Saudubray JM, Garcia-Cazorla A. Pediatr Clin North Am 2018; Ferreira CR et al. (ICIMD nosology) J Inherit Metab Dis 2021.
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2 | Thoi diém khei phat: dinh hudng dau tién

'd N\ [ N\
Trudc sinh 0-24gio 24 gio’ — 7 ngay Khi d6i / bénh Tuén 2 - nhii nhi
N&c cuc bao thai (NKH) PDE, PNPO - NKH - Sau khi bu: UCD, FAOD, réi loan UCD muén, GA1, thiéu
- co giat trong tlr cung MoCD/ISOD - PDH, MSUD, toan acid hitu carnitine (CACT, CPT2, biotinidase, GLUT1,
(PDE) - di tat/nang ndo bénh ty thé - co: bu kém, nén, i bi, VLCAD), r&i loan tan Menkes, bénh ty thé:
(PDH, Zellweger, Zellweger: co giat, hén mé (UCD so sinh: tao duong: ha dwong co thét, thoai trién,
MoCD) - me gan nhiém ngung thd, giam khé&i phat trung vi N3) huyét khéng ting dau to ho3c dau nhd
m& cap thai ky/HELLP truwong lyc ngay sau ceton, bénh co tim,
(LCHAD) sinh dot tir

A g\ J

Khéng c6 khoang tinh: khong loai trir IEM
can nghi d&n nhém chat dan truyén hodc ndng luvong (PDE, NKH, MoCD, PDH)

Saudubray & Garcia-Cazorla 2018; Hediger N et al. J Inherit Metab Dis 2018;41:689 (202 UCD so sinh); Van Hove JLK et al. GeneReviews NKH 2019; Misko AL et al. GeneReviews MoCD.
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2 | DAu hiéu canh béo (Red Flags)

e Tién st

e Cha me cung huyét théng

( )

@ Lam sang

e Khoang tinh = chuyén ning nhanh;
giéng nhiém khuan huyét (cay am)

&) Xét nghiém

Tang NH3

> 100 pumol/L (d04 thang)

> 150 (non thang).

> 200 pmol/L: nghi ng& RLCHBS

e Anh/chi tlr vong so sinh khéng rd

nguyén nhan, dot ti o MUui bat thwdng (mui siro, mui tat thai)
o Me sdy thai, thai luu o Thé nhanh khéng do bénh phéi (kiem
hé hap do NHs)

o N&c cuc, giat co, co giat khang tri

o Me: gan nhiém m& cap thai ky, HELLP

Toan chuyén héa ting AG
e Thai nic nhiéu, co git trong tr cung

N } . . Lactate tang khéng giai thich duoc
e Khong co sy kién ngat chu sinh

Ha dudng huyét khong tang ketone

Ketone niéu & so sinh

CAHS lines: Hyperammonae

ia & Inherited Met ic Disorders (WA, Australia); Saudubray & Garcia-Cazorla 2018; van Karnebeek CDM et al. Front Neurol 2018;9:1016.
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3 ' Bénh nao cap: thoi gian hén mé va két cuc than kinh

Thaoi gian hon mé do llI-1V twong quan
- nghich v&i 1Q 1tc 12 thang
r=-0,72 BN y
NHs dinh khong tuong quan véi 1Q
Msall, NEIM 1984 (n = 26)

Nguéng NH3 dinh con dau

Cung v&i tudi khdi phat 13 yéu té tién dodn
500 pmoI/L két cuc than kinh t8t nhat

Posset, JIMD 2016 — E-IMD (n = 456)

UCD so'sinh: tlr vong 25%
25% Khai phat trung vi ngay 3
Hediger, JIMD 2018 (n = 202)

Thei gian hon mé 13 yéu t6 con can thiép dwoc: ha NHs khan cdp, khong chd chdn doén xac dinh méi diéu tri.
Msall M et al. N Engl J Med 1984,;310:1500-5; Posset R et al. J Inherit Metab Dis 2016;39:661-72; Hediger N et al. J Inherit Metab Dis 2018;41:689-98.
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3

Bénh nao cap: phan nhom = GALAK

Chu trinh uré (UCD) - OTC,

CPS1, ASS, ASL Kiém HH —
id hil Toan
Acid hitu co' - MMA, PA, IVA BT/ N 2 AG A N
MSUD - BCKDH BT/L BT/ A BT PN
Toan nhe

FAOD / carnitine - CACT, CPT2,

VLCAD, LCHAD N2 o 1 Toannhe L/
PDH - chudi hé hap BT BT PN TOa?I: AG N
NKH - PDE - MoCD BT BT BT BT =

Citrulline 1/, acid orotic niéu

Giam 3 dong, mui tat thoi

MUi siro, DNPH (+), alloisoleucine

CKinase 1, bénh co tim, loan nhip

Ty |é Lactat/Pyruvate; dj tat ndo

Xét nghiém GALAK: binh thuong
= EEG, DNT, acid uric

Xét nghiém thueng quy binh thweng khong loai trir IEM, déc biét véi nhdm rdi loan chat din truyén than kinh.

TSaudubray JM et al. Inborn Metabolic Diseases 7th ed. 2022; Héberle J et al. JIMD 2019 (UCD); BIMDG emergency guidelines. BT: binh thué'ng; AG: khodng tréng anion.

HOQI NGH| CHU SINH SO SINH 2026

Bénh vién NhiDdng 1 ¢ Hoi Chu sinh va So' sinh TP.HCM

35

30

25

20

15

10

Co giat so sinh: ty 16 IEM thdp nhung c6 y nghia diéu trj

Ty 1é IEM trong co giat so sinh (%)

tré co giat so sinh c6 dong

13%

28.6

83%

8.8
7.4
1-0 .
Iran 2014 Téng quan 2018 An D6 2025 Jordan (can huyét 54%)

kinh so sinh thuec sy (n = 611)

Neonatal Seizure Registry — Shellhaas
2017

bénh ndo dong kinh so sinh cé
nguyén nhan di truyén khi
duogc xét nghiém

Shellhaas 2017

IEM gy déng kinh c6 diéu tri
dac hiéu
van Karnebeek 2018

Ty 1é IEM cao hon & quan thé cé ty 1é can huyét cao va & co giat khdng c6 nguyén nhan cip tinh rd rang.

Iran J Child Neurol 2014 (Hamadan); van Karnebeek 2018 Front Neurol; Bhat YR, J Pediatr Intensive Care 2025; Badran EF, J Pediatr Neurol 2007; Shellhaas RA, Neurology 2017.
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3 | Pic diém co giat: goi y nguyén nhan chuyén héa

Khé&'i phat rat sém hodc trong tir cung N )

Khéng ngat chu sinh Bang chirng

Khang 2 2 thudc chéng déng kinh Téng quan hé théng (Falsaperla 2021):

ho&c néng I&n khi dung thuéc (valproate — bénh ty thé, UCD) * Tre chi duoc diéu tri bang thudc chong dong

kinh théng thudng c6 két cuc than kinh kém
hon tré dwoc diéu tri dac hiéu theo nguyén

Gigt co, co that, nac cuc nhan (B6, ché& d6 &n sinh ketone...).

EEG: bung phat — trc ché (NKH, MoCD); nhip dang rang lvgc (MSUD)

Khong c6 ki€u con hay hinh anh EEG dic hiéu
Lién quan dinh duwd'ng cho IEM; chan dodn dua vao 1am sang va dau
N&ng |én sau &n nhiéu protein (UCD) hogc khi déi (FAOD) &n sinh héa.

Bénh nao gitra cac con
Li bi, gidm trwong luc kéo dai, dau nhé tién trién

Khéng nén ch& dén khi co giat khang tri méi khao sat IEM; diéu trj theo nguyén nhan sdm cai thién tién lwgng.
Falsaperla R et al. Metab Brain Dis 2021;36:2195-203; van Karnebeek CDM et al. Front Neurol 2018;9:1016; Pressler RM et al. Epilepsia 2023;64:2550-70.
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ORGY

“ DAu an chan doan Diéu tri dic hiéu

7,

3  Co giat so’ sinh do IEM, c6 diéu tri dac hiéu

UCD - MSUD - acid hitu co'  NHs, acid amin, acylcarnitine, acid hitu co niéu Diéu tri cap ciru chuyén hda + loc mau
PDE — ALDH7A1 a-AASA, P6C 1 (mdu/niéu), acid pipecolic T Pyridoxine + liéu phap giam lysine
Thiéu PNPO PLP dich ndo tdy {/; vanillactate niéu Pyridoxal-5'-phosphate (PLP)

MoCD type A (MOCS1) Acid uric 4\, S-sulfocysteine 1, xanthine T Fosdenopterin (cPMP)

Thiéu biotinidase / HLCS Hoat tinh biotinidase { ; acid hitu co niéu; ban da Biotin

R&i loan t8ng hop serine Serine huyét twong va DNT {; dau nho L-serine * glycine

GLUT1-DS (nhii nhi) Glucose DNT thap, ty 16 DNT/mau thap Ché db &n sinh ketone

Lay mau mau, nwéc tiéu, DNT trwéc khi thir vitamin, nhung khéng tri hodn diéu trj trong lic cho két qua.
Coughlin CR et al. J Inherit Metab Dis 2021,44:178-92; van Karnebeek CDM et al. Front Neurol 2018; Misko AL et al. GeneReviews: Molybdenum Cofactor Deficiency; Falsaperla R et al. 2021.
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3 | ILAE 2023: Pyridoxine trong diéu tri co giat so’ sinh

Trinh tw thir Cofactor (theo y kién chuyén gia)

Khuyé’n cdo ILAE 2023

(International League Against Epilepsy) Lé’y msu
Phenobarbital Ia thudc dau tay bat ké nguyén nhan Huyét trong, nudc tiéu, DBS, DNT (+ glycine/lactate)
(bdng chirng va ddng thuan chuyén gia).
Pyridoxine 100 mg TM

Thir Pyridoxine (phdi hgp thudc chéng déng kinh) Theo ddi EEG va hd trg hd hap (nguy co ngung thd)

khi:

e c6 dic diém 1am sang/EEG goi y PDE, hodc

e co giat khong ddp (ng thudc hang hai ma chua ré
nguyén nhan.

Pyridoxal-5'-phosphate
Khi khéng dap (rng B6: nghi dén thiéu PNPO

Acid folinic - Biotin
Theo b6i canh 1dm sang, trong khi chd XN sinh hoa

Dap (ng 1am sang véi B6 khong di dé chan dodn PDE; can xac nhan bang dau dn sinh héa va gen ALDH7A1.
Pressler RM et al. Treatment of seizures in the neonate: ILAE Task Force. Epilepsia 2023;64:2550-70; Coughlin CR et al. Consensus guidelines PDE-ALDH7A1. J Inherit Metab Dis 2021;44:178-92.
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3 | Biéu hién giéng bénh nao thiéu oxy — thiéu mau cuc bé (HIE)

@ HIE dién hinh

e Sur kién ngat chu sinh rd (sentinel event)

&) GoiylEM cé biéu hién gidng HIE

o Khong c6 sy kién ngat; cé khoang tré trudc khi xuat
~ , ~ ~ o hién triéu chirng
* Apgar thap, toan mau cubng ron nang o Co giat khang tri, ndc cuc, giat co

e Suy da co quan di kem
e Cai thién dan sau 72 gi&
e T6n thuong MRI theo vung twdi mau

e Xau dan, khong cai thién nhw dy kién
e Han ché khuéch tan kéo dai sang giai doan man (MoCD)
o Acid uric rat thap - glycine DNT /4 - lactate ™

Thwong dwgc chan doéan ban dau 1a HIE:

MoCD / <

Chan doan ding MoCD type A c6 y nghia diéu tri (fosdenopterin) va tw vin nguy co tai phat 25% cho cac [an mang thai sau.

Misko AL et al. GeneReviews: Molybdenum Cofactor Deficiency (NBK575630); Bayram E et al. Eur J Paediatr Neurol 2013;17:1-6; Van Hove JLK et al. GeneReviews: NKH (2019).
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3  Giam trwong lwec co so sinh: khi nao nghi @én RLCHBS?

. FAOD: CACT, LCHAD, VLCAD
L 4 LGl < Yét?cd'cBécné cf)’ tim’ Ioacn nhip;
Bénh co tim phi dai, CK inase D Lo P p;

S ERT sém Ha duwong huyét khong tang

ketone
a Phd Zellweger
Di hinh mat, thép rong, nang

than, VLCFA

60-80%

Giam truong lyc co so sinh
c6 ngudn géc trung wong

NKH

Giam truong lyc, ngung thd,

nac cuc, co giat

60%

RLCHBS khdi phét so sinh c6 o Ty thé / PDH €bG

Toan lactic, réi loan nhip tha, di Phan b6 m& bat thuwong, tdn

iam truvong lyc co L
g it tat nao thwong da co quan

Giam truong luwc kém bénh co tim hoéc loan nhip: lam ngay ECG, siéu 4m tim, CK va acylcarnitine.
Hypotonia & IEM: Ann Clin Transl Neurol 2020 (PMC7359104); Campistol J et al. Rev Neurol 2004,40(6); Kishnani PS et al. Pompe disease guidelines.
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4 Xét nghiém

0 Chuyén héa co’ ban_ GALAK 9 Chuyén héa chuyén biét a !\a"ﬁt‘wgc‘;fuhts /T,guyén .
o Duong huyét, khi mau + khoang e Acylcarnitine (DBS — MS/MS) o Huyét twong (heparin) > 1 mL
tr6ng anion e Acid amin huyét tuong o Nudc tiéu
i ::St”g gard, gitt lanh, phan tich « Acid hitu co' nigu (GC/MS) * Gidy tham méu kh (DBS)
e a-AASA / acid pipecolic, S- e Méau/ EDTA dé XN gen NGS

Lactate, ceton mau/niéu, dién giai sulfocysteine

CK, men gan, déng mau, acid uric S Homoryieine toan phan

Céng thirc mau (giam 3 dong: acid
hitu co)

& tré tir vong trudc khi cé chan doan, mau du phong cho phép chan doan sau dé va tw van di truyén cho gia dinh

van Karnebeek CDM et al. Front Neurol 2018 (thudt todn 2 téng); CAHS y Guideline: Inherited \ Disorders; Haberle J et al. JIMD 20189.
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4 MRI/MRS va EEG: dic diém goi y theo tirng bénh

Phu ddc t& bao cac bé d3 myelin héa (than ndo, tiéu nido);

MSUD MRS dinh Leucine ~ 0,9 ppm Nhip dang rang luvoc (comb-like)
B4t san/maong thé chai; han ché& khuéch tan cic bé myelin; . ., X

NKH MRS dinh Glycine ~ 3,5 ppm Blung phat — rc ché; giat co

MoCD / ISOD Gidng HIE giai doan cap, sau d6 nang héa nhanh Bung phat — trc ché

PDE — ALDH7A1 B4t thuwdng thé chai, xuat huyét, ndo ung thly Bung phat — trc ché&; ddp rng B6

Dj tat thé chai, nang; tén thwong hach nén — than n3o;

RELE g MRS dinh Lactat ~ 1,33 ppm

Khong dac hiéu
Zellweger Pa hdi ndo nhd, nang mam, chdm myelin hda Khoéng dac hiéu
Nén chi dinh MRS kem MRI & tré so sinh bénh ndo chwa rd nguyén nhan; dinh lactate/glycine ¢ gia tri dinh huwdng.

Van Hove JLK et al. GeneReviews NKH 2019; Misko AL et al. GeneReviews MoCD; Coughlin CR et al. JIMD 2021; Saudubray JM et al. Inborn Metabolic Diseases, 7th ed. 2022.
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4 Giai trinh tw hé gen nhanh _rapid GS

Tir xac dinh chan doan dén thay d&i xt tri

43% 42% 2/3

chan dodn & dong kinh nh nhi Ty 1& chén dodn rGS tai NICU/PICU; B&nh nhan UCD chura ¢ triéu chitng
>1/2 56 ca c6 thay d6i digu tri 32 5% thay d8i xt tri dén ngay 12: sang loc so sinh ¢é lgi cho
' ,5% thay doi xu tri thé& muén

Gene-STEPS — Lancet Neurol 2023 (n = 100, 4 quéc git  ap pediatr (Barc) 2025 Posset 2016 — EIMD
0sse —E-

6 Sinh héa: xi¥ tri trong vai gio’ 2 Hé gen: xac dinh trong ngay — tuan
NHs, khi mdu, acylcarnitine, acid amin, acid hitu co rGS/WES; nhém khéng cé ddu én sinh héa (KCNQ2...)

Tién hanh song song: khéng cho két qua gen dé diéu trj cap ctru, va khong dirng & sinh héa khi chua cé chan doén.
D'Gama AM et al. Gene-STEPS. Lancet Neurol 2023;22:812-25; rGS in NICU/PICU. An Pediatr 2025;103:503956; Posset R et al. JIMD 2016;39:661.
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~

4 Tiép can tich hop: tw nghi ngor dén chan doan xac dinh

) Q

1. Nghi dén 2. LAy mau 3. On dinh 4. Phan nhom 5. Xac dinh
e DAu hiéu canh bdo o Xét nghiém GALAK o Ngung protein e Bang GALAK e MS/MS, GC/MS
e So'sinh nang chuwa o Mau dy phong ¢ Glucose 10%, e MRI/MRS, EEG e rGS / WES bd ba

rd nguyén nhan * Song song cdy mau GIR 8-10 mg/kg/min ® ECG, siéu am tim o Tu van di truyén

* Co giat khang tri e Ha NH; + loc mau;

thir B6

[ Khéng dung lipid tinh mach khi chwa loai trir FAOD - diéu tri cap ctru va chan doan tién hanh song song. ]

Hdberle J et al. JIMD 2019 (UCD); BIMDG emergency guidelines; Pressler RM et al. Epilepsia 2023; Saudubray JM et al. 2022. GIR: téc dé truyén glucose.
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:= Noi dung
0 Ganh ning va dic diém RLCHBS giai doan so’ sinh |ﬁ
e Co' ché& bénh sinh_co’ s& nhan dién sém o 4
e Ki&u hinh than kinh H
a Pinh hudng chan doan L))
e Thong diép 9
HOI NGH| CHU SINH SO SINH 2026 Bénh vién Nhi Dang 1 » Hai Chu sinh va So sinh TP.HCM 2

TIME IS BRAIN

Hé than kinh thuéng biéu hién sém nhat: RLCHBS so sinh can dugc x(r tri nhw mot cap ciru than kinh

Thoi diém khéi phat goi y co’ ché:
Khoang tinh = nhém nhiém doc; Ngay gio' ddu = nhém chat dan truyén hodc thiéu ning lugng

So sinh bénh nang chwa ré nguyén nhan: xét nghiém GALAK, kém mau dy phong

Co giat khang tri / bénh canh giéng HIE: khao sat PDE, NKH, MoCD; thir Pyridoxine

Sinh héa gitp x(r tri trong vai gio’; NGS chin dodn xac dinh va tw van gia dinh
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