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- Inborn Errors of Metabolism (IEMs)

- nhom I6n gom cac bénh ly di truyén do dot bién gen ma hda cac protein lién quan
dén qua trinh chuyén hoéa cac chat trong co thé
X

\ Enzyme

Receptor

\ Membrane transport !
-

> tich tu cic chat chuyén hda cu thé trong md, ¢ quan va mau, dan dén nhiém doc than

kinh va nhiém doc co thé > gy tir vong sm & tré sd sinh, hodc bat thudng thé chat,

tam than g tré




Society for the Study of Inborn Errors of Metabolism (SSIEM)

SSIEM

ABOUTUS AWARDS/GRANTS®  JIMD-  EVENTS  NATIONALSOCIETIES  RESOURCES®  TRAINING®  MEMBERSAREA - _

SOCIETY FOR THE STUDY
OF INBORN ERRORS OF METABOLIS

Amino acid and peptide metabolism . Congenital disorders of glycosylation and other disorders of protein

Carbohydrate metabolism modification
Fatty acid and ketone body . Lysosomal disorders
Energy metabolism . Peroxisomal disorders

Metabolism of purines, pyrimidines and nucleotides . Disorders of neurotransmitter metabolism

Metabolism of sterols . Disorders in the metabolism of vitamins and (non-protein) cofactors

— : '

Porphyrin and haem metabolism . Disorders in the metabolism of trace elements and metals

1.
2.
3.
4.
5.
6.
7.
8.

Lipid and lipoprotein metabolism . Disorders and variants in the metabolism of xenobiotics




SSIEM classification of Inborn Errors of Metabolism 2011

Disease group / disease

1. Disorders of amino acid and peptide metabolism
1.1. Urea cycle disorders and inherited hyperammonaemias
1.1.1. Carbamoylphosphate synthetase | deficiency 237300
1.1.2.  N-Acetylglutamate synthetase deficiency 237310
1.1.3. Ornithine transcarbamylase deficiency 311250
S Ornithine carbamoyltransferase deficiency
1.1.4. Citrullinaemia typel 215700
S Argininosuccinate synthetase deficiency
1.1.5. Argininosuccinic aciduria 207900
S Argininosuccinate lyase deficiency
1.1.6. Argininaemia 207800
S Arginase | deficiency
1.1.7. HHH syndrome 238970
S Hyperammonaemia-hyperornithinaemia-homocitrullinuria
syndrome
S Mitochondrial ornithine transporter (ORNT1) deficiency
Citrullinemia Type 2
S Aspartate glutamate carrier deficiency ( SLC25A13)
S Citrin deficiency
1.1.9. Hyperinsulinemic hypoglycemia and hyperammonemia caused by 138130
activating mutations in the GLUD1 gene
1.1.10. Other disorders of the urea cycle 238970
1.1.11. Unspecified hyperammonaemia 238970
Organic acidurias
1.2.1. Glutaric aciduria
1.2.1.1. Glutaric aciduria typel 231670
S Glutaryl-CoA dehydrogenase deficiency
1.2.1.2. Glutaric aciduria type Il 231690
1.2.2. Propionic aciduria 232000
S Propionyl-CoA-Carboxylase deficiency
1.2.3. Methylmalonic aciduria 251000
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Children’s
Browse disorder categories Rare Diiease institute

Select a top category VIEW SUB CATEGORIES

Select a top category. .. ..

1. Disorders of amine acid metabolism
2. Disorder

3. Disorder

4.pisorder 1. DISORDERS OF AMINO ACID METABOLISM

5. Disorder

Select a sub category BROWSE RESULTS

Select a sub category

XX. VIEW ALL SUB CATEGORIES

1.1 Urea cycle disorders and inherited hyperammonemias
1.2 Organic acidurias

1.3 Disorders of branched-chain amino acid metabelism
1.4 Disorders of phenylalanine and tyrosine metabolism

1. DISORDERS OF AMINO ACID METABOLISM
1.1 Urea cycle disorders and inherited hyperammonemias

ICIEM Name ICIEM Synonym Product Name VMH VMH IEMBASE
Disease Gene Link Link

ID
N-acetylglutamate N-acetylglutamate 608300
synthase deficiency synthase
Carbamoyl phosphate Carbamoyl phosphate 608307
synthetase 1 deficiency synthetase 1
QOrnithine Ornithine
transcarbamylase transcarbamylase

deficiency

Argininosuccinate Citrulfinemia type 1 Argininosuccinate 247525
synthetase deficiency synthetase




RLCH CAP TINH SUY THOAI THAN KINH

“THAM LANG” : :
(Acute metabolic ’ (Progressive neurological

Silent disorders
Crisis) ( Z deterioration)




RLCH CAP TINH (Acute metabolic crisis)

Triéu chirng xuat hién sém (tu 24 gic dén vai ngay sau khi sinh, thudng la sau khi cho
bu/ nap protein)

B6 an, bu kém

NOn mua

HOn mé

Co giat

Giam trucng luc cd

Gan to

Cac bat thudng vé ho hap

Phu né trong nao

TU vong




ROI LOAN CHUYEN HOA BAM SINH

“THAM LANG" (Silent disorders)

o Thuong khéng cé biéu hién & giai doan sa sinh
o Néu khdéng dugc phat hién va can thi€p s6m - triéu chirng co6 thé xuat hién sau khi dung
mot loai thuc phdm, thudc men nao do, hodc khi ca thé & trang thai di hod cao nhu nhiém
tring cap tinh, nhin doi kéo dai, gang strc... bao gom:
+ Dong kinh, hon mé
+ Chan an, dau bung, nén, nudc tiéu, hai thd, md hdi, hodc nudc bot cd mui bat thudng
+ Sut can, khong tang can
+ Cha&m phat trién tinh than

+ Vang da kéo dai, gan to



SUY THOAI THAN KINH (Progressive neurological deterioration)

o Thudng khdng cé biéu hién & giai doan sc sinh
o N&u khdng dugc phat hién va can thiép s6m > Triéu chitng cd thé xuét hién tir 3-6 thang tudi hodc tré han.
+ Phan ('ng giat minh qua mudc khi em bé nghe thay ti€ng dong I6n
+ D6m "dd anh dao" trong mat
+ Mat k{ nang van dong
+ Yéu co
+ Co giat
+ Mat thi luc
+ Nghe kém
+ Cac van dé khi noi va nudt
+ ROi loan tam than

+ DOi khi mat chiic nang tam than
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J Giob Health. 2018 Dec; 8{2). 021102, FIMCID: PMCE237105
Published online 2018 Nov 14. doi: 10.71880ph.08.021102 PMID: 30470748

Global birth prevalence and mortality from inborn errors of metaholism: a systematic
analysis of the evidence

Danald Waters,” Davies Adeloye,” Daisy Woolham, Elizabeth Wastnedge, Smruti Patel, and Jgar Rutan

« Ty |Ié IEMs do moi nguyén nhan trén toan cau la 50,9/100.000 tre
. 23 529 trudng hgp tir vong do IEM moi ndm trén toan cau > chiém 0,4% tdng s6

tré em tU vong trén toan thé gidi
- RLCHBS - mot nguyén nhan quan trong gay ra bénh tat va tr vong & tré em toan
cau
- su' can thiét cla cac xét nghiém sang loc va chan doan > phat hién va can thiép sém
Phat hién sém va can thiép kip thoi
- gilp giam dang ké ty 1€ t&r vong va bién chling nghiém trong




VI SAO PHAI THUC HIEN SANG LOC RLCHBS?

HOMOCYSTINURIA
« RLCH methionine
« 1/200-335,000

 Cystathionine B-synthetase (chromosome 21q)

« SLSS: Tang methionine

» Triéu chi’ng cd thé xu&t hién trong 10 ndm dau

 Diéu tri sdm: pyridoxine (B6), B12 va folic acid. Han ché dung nap
methionine

> Giam cac bién chirng xau - tri tué phat trién binh thuong



ARGININEMIA

« RLCH arginine

- 1/300.000

 SLSS: Tang arginine, ti s Arg/Orn tang

« Triéu chi’ng xuat hién mudn néu khong dugc can thiép kip thoi
 Diéu tri: Ché d6 an it protein

- V@i diéu tri nhanh chong va suot doi, tre bi thiéu hut arginase co

thé sdng khoé manh, tri tué phat trién binh thu'dng




BU kém
Truang luc cd giam
HOon mé
Tha khé

Diéu tri
nhu thé nao?

Bé c6 thé
bi me khong?

Thuc hién Bé co can
xsét nghiém ché do an
chan doan nao? dac biét khong?

Cac triéu chirng lam sang thuGng giong nhau = rat kho phan biét
HO trg cac bac si lam sang dua ra huéng xtr tri kip thoi




Xét nghiém trudc khi sinh > nang cao chat luegng dan so6

Xét nghiém truoc khi sinh duoc thuc

hién bang cach phén tich enzym trong

té bao o

Bé gai

Co chi gai mat vi RLCHBS (tang citrulline mau)
Pugc xét nghiém chan doan trudc sinh bang cach
do néng d6 enzyme va citrulline trong té€ bao Oi

Pugc kiém sodt ndng d6 amoniac mau tur khi sinh




48 gid sau sinh
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48h sau sinh
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- Loai mau: Mau khé trén gidy tham chuyén dung

(mau got chdn/ mau tinh mach mu ban tay)
- Thdi diém lay mau tot nhat: 48h sau sinh
+ Co thé tré thich ('ng v&i mdi trudng ngoai ti cung (qua trinh di héa binh thudng — normal
catabolism)
+ Giam thiéu duong tinh gia (chat nén cao/ dung thudc...)
+ Phat hién trudc triéu chirng




Neonatal Screening
Stress Window

— 5 NS Aminoacidurias: Phenylketonuria (PKU)

Analyte PKU __Normal
Phenylalanine — nuw

Tyrosine
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Neonatal Screening Episodic
Stress Window (iliness)
— S Fatty acid oxidation defects (FAQO)

MCAD

Octanoyl-Carnitine
Normal profile
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MCAD: Medium chain acyl-CoA dehydrogenase deficiency




48h sau sinh
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MAu mau dat tiéu chuén

Mau mau vay ban




48 gid sau sinh
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NeoBase 2 kit khong dan xuat héa
o | (Non_Derivatized)

Qsight 210MD Mass spectrophotometer - PerkinElmer




Piéu khién bang phan mém tu déng

Nap mau tu déng

Thiét k& giam thiéu tan sut bao tri va slra chira

Phan mém phan tich k&t qua nhanh chdng va dé dang

Cong sudt > 1000 mau moi ngay

Budng va cham B loc tir cuc 2 Bé do
— (Collision cell) =) (MS2) (Detector)

Do nhay: 99,9%
Do dac hiéu: 99,9% - 99,99%




Ching nhan CE IVD
Pinh lugng axit amin, succinylacetone, carnitine, nucleoside va

lysophospholipid tir 1 mau mau duy nhéat

Kiém soat chat lugng mau mau khd véi ndng do chat phan tich dugc didu

chinh ¢ mdc co y nghia lam sang

Quy trinh thuc hién xét nghiém nhanh chdng
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Sang loc RLCHBS

!

!

Binh thudng

|

Ngay xér nghigm: 11102021
Logi mdw: Méu kho (Whatman 903 — Dat)

Thiét bj: B0 kit NeoBase 2 va hé théng QSight 210 MD (PerkinElmer) Ma QT: QTXN-DT/SL-11
Phieomg phdp:  Khéi pho kép (MSMS)
Két qua: TA'NG: Ala; Gln\Lys; Gly; Met; Phe; C10:2; C16:1; C18:1; C22; C24;
GIAM: Cit/ Phe; Leu / Phe; Val / Phe;
Két lugn: Mdu xét nghi¢m c6 Glutamine\Lysine, Phenylalanine, Methionine va mjt sb chi tiéu virgt
ngodi nguimg.
Theo dbi roi loan chu trinh ure.
&nl;g A R & chuyén khoa nji tiét - chuyén héa tai bénh vién nhi
d

Bé nghi: Tham véin vari bac s vé két qua xét nghi¢m.

Axit Amin Ky higu Kétqui |Khoing tham chifu | Két lugn

Alanine Ala 589 165 - 532,58 TANG

Arginine Arg 9.48 0.95 - 29.26 Binh thirimg

Citrulline i 182 6,66 - 26,2 Binh thuing

Glutamine\Lysine 1530 155 - 1000,12 TANG

Glutamic acid 433 134,55 - 565,32 Binh thuimg

!

Bat tTu’dng

SLSS lan 2

)

! !

Binh thudng Bat thudng

| |

Tra két qua XN chan doan




CAc triéu chirng 1am sang thu'dng gidong véi nhiém tring huyét so sinh
« Bé trai

« Sanh thudng 39 tuan 3 ngay

. CNLS: 3700g

« Gia dinh c6 bé da mat trudc day (khong rd nguyén nhan)

> RLCHBS hay Nhiém triing huyét sd sinh?

- l ] - b &
7 Lopcuernliicisel Leu\lle\Pro-OH 508 75,23 - 224 TANG
Hydroxyproline

Methionine Met 14.8 12,67 - 42,09 Binh thuéng
Ornithine Orn 38,2 45,4 - 144,29 GIAM
10 Phenylalanine Phe 50.4 31,48 - 96,14 Binh thudong
11 Proline Pro 61,9 84,18 - 273,58 GIAM
12 Tyrosine Tyr 31,4 34,11 - 188,29 GIAM
13 Valine Val 317 55,37 - 183,29 TANG
14 Argininosuccinic acid Asa 0,18 0,08 - 041 Binh thuong

- RLCHBS - MSUD




Maple syrup urine disease (MSUD) S

in the liver...

Isoleucine
Valine
Leucine

2-Oxo-lsovalerate

2-Oxo-3-Methylvalerate '
2-Oxo-lsocaproate

Branched-Chain Keto-
Acid Dehydrogenase
Complex

MSUD

¥

Succinyl-CoA
Acetyl-CoA

e 3

Meadjohinsor syyush

INFANT FORMULA &

MEDICAL FOOD: |
ISOLEUCINE-, LEUCINE-
AND VALINE-FREE

IRON FORTIFIED POWDER
DHAE ARA

INFANT
TODDLER




Bé trai
Sanh thudng 37 tuan 3 ngay
CN: 2800g, APGAR: 8 - 9

BU kém, Ir dur, ngung thé dai, bung mém, phan xa cham, viém

phoi
> SLSS RLCHBS: C16 TANG CAO 19,7 (ref 6,97)
- Theo doi CPT2 (Carnitine palmitoyltransferase II deficiency)




Carnitine Palmitoyl Transferase Deficiency, type 2
CPT-2 deficiency

biéu tri lau dai:

+ Ché d06 an giau carbohydrate (70%) va it
chat béo (<20%)

+ SUr dung carnitine dé€ chuyén doi acyl-CoAs

chudi dai doc hai tiém &n thanh acylcarnitin

ENERGY madea Litte or no enargy
for cells made for cells

!

Health Probiems




« Beé trai
 Sanh thuGng 35 tuan 2 ngay
« CNLS: 2050g

M4t sau 1 tuan do toan chuyén hod

- RLCHBS?

STT Carnitine Kétqua |Khodng tham chiéu
15 Free carnitine Co 15.5 8.05-4293
16 Acetylcarnitine c2 20.9 7.61 - 48,53
17 Propionylcarnitine C3 17,7 0,65 - 4,66

- RLCH acid propionic mau

- Gia dinh dé nghi dugc tu van thuc hién XN chan doan trudc sinh
cho thai ky sau

- Khao sat vung gen c6 dot bién PCCA and PCCB




Propionic Acidemia (PA)

Normal

it &
rd

il &
rd

Protein from food  Protein from muscles

\ /

Amino Acids

N\

Isoleucine Other
Valine amino acids
Methionine

Threcnine

Propionyl CoA

Protein from food  Protein from muscies

\ /

Amino Acids

N\

Isoleucine Other
Valine amino acids

Methionine
Threonine

Propionyl CoA Build up

* of Propionic acid
4

other harmful substances

!

Health




Bé trai

Sanh thudng 37 tuan 2 ngay

CNLS: 2050g

Tim quanh mdi, tay chan lanh, trueng luc co giam, thé cg Iom nguc nhe
> RLCHBS hay Nhiém triing huyét so sinh?

Glutamic acid Giu 326 134,55 -565,32 | Binh thwimg Tetracosanoylcamnitine
Glycine Gly 742 2271 -79187 | Binh thuimg, (Lignoceroylearnitine)

Leucinellsoleucing' Hexucosanoylearniting
A 4 75.23.224 i i {carniti
Hydroxyproline Leutlle\Pre-0H 19 15,23 - 22 Tinh thuimg (Cero itine)

Metlionine Met 40,7 1267 - 42,09 Binh thwimyg 3 Ketone 1 Bt Khuing tham chitu | Két lujn
Omithine Om 125 45413429 Rinh thuimy Succinylacetone 0,13-031 Binh thueng
Phenylalmine Phe 90 3148 - 96,14 Binh thuimg RIS — -
= Nucleoside Khoing tham ehifu | Ké lugn
Tyr

0,006 - 0,028 Binh thuimg,

0004-0022 | Binh thuimg

Proline 237 B4,18- 27358 | Binh thuimy
Tyvosine TH 34,11~ 1B820 | Binh thulmg Adenosine 019142 Binh thuong
Valic Val 70 5537-1R320 | Binh thwomg 2 -deanyadenosine 0,00 - 0,03 Binh thuimg

Argmmosuceimie seid Asa 035 008 - 041 Binth thwrimy; Lysaphaspholipid ; Kheang tham chitu | Két lujn

Carnitine Kiqud [ Kbodng tham chitn | K luga C20:0 lysophosphatidylcholine 0.0-0.76 Binh thung
Free camitine 20.4 7,05 - 42,93 Hinh thuimg €22:0 lysophosphatidylcholine 0,08 - 0,46 Binh thuimg
Acctylcarnitin 307 7.61 - 48,53 Binh thuimg C240 Iysophasphatdyicholine PRI Binh thtmg

Propionyimnitne i BiAi68: || B thutus C26:0 lysophosphatidylcholine 096-043 | Binh thimg
Malonylcamitine’ 0240 005-037 | Binh thuong

~

- nhiém trung huyét
- Bé dugc cho bu me




 R&i loan chuyén hoa bam sinh > nhdm 16n gdm cac bénh ly di truyén do ddt bién gen

ma hda cac protein lién quan dén qua trinh chuyén hda cac chét trong co thé

> néu khong dudc phat hién va can thiép kip thdi cé thé dan dén nhirng

bién chirng khdng thé héi phuc va tham chi la tir vong 6 tré
- Sang loc RLCHBS
- gilp phat hién sém cac bénh ly RLCHBS
- can thiép kip thdi nham giam cac bi€n chirng x3du va ti 1€ tlr vong G tré
- thuc hién xét trudc sinh = nang cao chat lugng dan so
« SLRLCHBS dugc thuc hién bang phucng phap khoi pho kép véi do nhay va dd dac hiéu
cao
- Phat trién cac dan vi lam sang chuyén biét dé quan ly, diéu tri, theo ddi tré bénh ... sudt doi

. T6 chitc, quy... d€ ho trg tré bénh cd hoan canh kho khan







