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NoOi dung

Khai niém & lgi ich cua sang loc so sinh mé rong
Phan loai RLCHBS

Sang loc, chan doan RLCHBS acid hiru co, acid

béo va chu trinh urea

Trung tam sang loc so sinh



Doi tugng

Phuong
phap

Thoi gian

Sang loc & Chan doan

Sang loc so
sinh mo rong

Tat ca so sinh

Test Gurthrie
Tandem MS
HPLC

Trude khi xuat
hién tricu
chirng

Sang loc nguy  Chan doan
CO cao

Tiéu chuan chon Tré co triéu

sang loc chirmg dén
bénh vién
GC/MS GC/MC
Tandem MS Tandem MS
HPLC A. amin
analasis

Trude khi xuat | Sau khi xuat
hi¢n tricu chirng hi€n tricu
chirng



SLSS mé réng bang MS/MS gitip giam
ty Ié ttr vong

Tién triéu chirng Co tri€u chung

Benh (Sang loc MS/MS) (Shimane)

S6 bénh nhan 115 196

Organic acidemia 70 144

Phat trién binh thuong 58 (83% 28 (19%)

Tan tat hodc tir vong 12 (17) 116 (81)

Fatty Acid disorder 45 52

Phat trién binh thudng 40 (89% 25 (48%

Tan tat hodc tir vong 5(11) 27 (52)

Seji Yamaguchi 2016



Phan loai theo sinh ly bénh hoc

Phan loai

1) Nhiém déc do tich tu chat
chuyen hoéa

Vi du

Bénh axit h(ru co mau,
AXit amin mau
Thiéu hut chu trinh urea

2) Thiéu hut san xuat nang
lwong

Thiéu hut oxy hoa axit béo
Bénh ly chu trinh TCA

3) Tich tu cac da phan tw

MPS, Lipidosis

4) Cac héi chirng hiém gap
khac & gen méi xac dinh

Pai dwdng so sinh + ton
thwong gan




Phan loal RLCHBS

Pac diém chung cta nhiém déc

v Thwdng biéu hién cap clru v&i cac con tai phat
cap tinh
v' Hau hét diéu tri dwoc va phong duwoc

v' Nhiéu bénh c6 thé phat hién dwoc qua sang loc
SO sinh



B-oxidation

l TCA cycle Urea cycle

respiratory chain

Courtesy of Dr. John Walter



Phan loai RLCHBS

Thieu hut qua trinh tao nang lwong

« Céc con cap tai phat dwoc thuc day béi ché do
dinh dw&ng hoac di héa

« CAac tridu chirng tién trién bao gom ca trwéde khi
sinh (bam sinh) (gan, nao, tim, co)

« Chi mét sd bénh diéu tri duoc
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Urea cycle
TCA cycle
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Incidence of OAs, AA & FAODs

Molecular Genetics and Metabolism Reports 16 (2018) 5-10

Contents lists available at ScienceDirect

Molecular Genetics and Metabolism Reports

journal homepage: www.elsevier.com/locate/ymgmr

Diversity in the incidence and spectrum of organic acidemias, fatty acid q
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oxidation disorders, and amino acid disorders in Asian countries: Selective | %S
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Results of selective screening in Japan and other Asian countries.

Country Japan  Vietnam China India

Number of patients 377 250 216 293
OA 184 140 166
Methylmalonic acidemia 81 a4 72
12
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Propionic acidemia 24
MCD 24
Glutaric acidemia type I
MCCD
3-methylglutaconic aciduria
HMGL deficiency
Alkaptonuria
4-hydroxybutyric acidemia
2-hydroxyglutaric acidemia
[sovaleric acidemia
p-ketothiolase deficiency
HMGS deficiency
S-oxoprolinemia

FAOQD
Glutaric acidemia type II
VLCAD deficiency
MCAD deficiency
Primary camitine deficiency
CPT2 deficiency
TFP/LCHAD deficiency

AA and UCD
Phenylketonuria
Maple syrup urine disease
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Homocystinuria

Urea cycle disorder

Citrin deficiency
Other diseases
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Comparison of expanded newborn screening detection incidences of IMDs per
country.

Country Japan*® Taiwan*" Korea*

Total No. of newborns  3.36 million 1.39 million 3.44 million 7.51 million
screened
Total detection :B557 7030 113,205 1:2200)
incidence
OA
Methylmalonic
acidemia
Propionic acidemia
Isovalenc acidemia
MCD
MCCD
HMGL deficiency
Glutaric acdemia 280,000
type 1
Bk iolase
deficiency
FAOD : 134 (1110
CPT1 deficiency : 69 i
VLCAD deficiency : 0 1,392, 1 383,000
MCAD deficie

CACT deficiency [ .

A2 : i (00 .a.

Primary carnitine 199000 70,000 1345000
deficiency

HAD deficiency i 100 .. 11,723,000

AA and UCD

Phenylketonuria

Maple symup urine
disease

Homocystinuria 1120,000

yrosinemia type |

Cirrullinemia type I 1:

Argininosuccinic 1:1121,0040 1:593,000

aciduria
Citrin deficiency 1:9 1:61.0




Sang loc & chan doan cac RLCHBS acid
amin, acid hiru co’ & acid béo tai BVNTU

4174 tré nguy co cao & co6 trieu chirng nghi ngd
RLCHBS trong 13 nam (11/2004 — 12/2017)
“» 373/4174 (9 %) co RLCHBS



Phan bo cac RLCHBS tai BVNTU

Chu trinh urea
60 (16,1%)

Acid hiru co’

Acid béo 60 183 (49,1%)

(16,1%

Acid amin 60
(16,1%)



Cac nhém bénh RLCHBS 2004-2017

Nhom n %
Axit hiru co 183 49,1
1. Beta-ketothiolase deficiency 56

2. 5-oxoprolinuria 22

3. Methymalonic acidemia (MMA) 22

4. Propionic academia (PPA) 31

5. Congenital lactic acidemia 5

6. Glutaric aciduria type 2 21

7. 3- Methyl glutaconic aciduria 5

8. Multiple carboxylase def. (MCD) 3

9. Isovaleric acidemia 8

10. 3-Methyl croconylCoA carboxylase deficiency 2

11. Glutaric aciduria type 1(GA1) 6

12. 3-hydroxyl isobutyricaciduria 2

Chu trinh urea 60 16,1
13. OTC 31

14. Citrulinemia type 2 14

15. Citrulinemia type 1 12

16. Argininosuccinic aciduria 2



Cac nom bénh RLCHBS 2004-2017

Nhom n %
Axit amin 70 18.7
17. Maple syrup urine disease (MSUD) 58
18. PKU 11
19. Tyrosinemia type 1 1
Khiém khuyét oxy hoa axit béo 60 16.1
20. Short chain acyl CoA dehydrogenase deficiency (SCAD) 4
21. Median chain acyl CoA dehydrogenase deficiency (MCAD) 3
22. Very long chain acyl CoA dehydrogenase deficiency (VLCAD) 14
23. Long chain acyl CoA dehydrogenase deficiency (LCAD) 10
24. Carnitine palmitoyltranferase 2 (CPT 2) 11
25. Carnitine palmitoyltransferase 1 (CPT 1) 1
17

26. Primary carnitine deficiency

Téng 373 100




Giang hoa protein & aa

Protein Amino acids

Side chain

@ o Carboxy!| gfroup

@
o) ic acid
s ooﬁ rganic acids




Sarco

His, GIn

Thr —» Gly  Met

Ala

Ser OH-Pro

Cys
B-Ala
Trp
Lys
Leu
lle

Pyruvate

Acetyl-
CoA

Oxalo-

acetate
Acetoacetyl-CoA

Acetoacetate

Leu
Phe Tyr

Glu

a-keto-
glutarate

Perspective of amino acid catabolism

Cys Met
Val, lle

B-AIBA

GABA

Fumarate Tyr Phe

Val, Leu, lie, Lys, Trp
are the precursors of
target OADs in NBS.




Cac the lam sang caa bénh ly axit hitu co mau
Cac triéu chirng khoi phat Cac bénh chinh

1) Nang cap tinh tir giai doan | Propionic acidemia, Methylmalonic acidemia,
so sinh va nhitng thang dau | Isovaleric acidemia, GA2 (severe),
Glycerolemia

2) Tung dot khi co stress B-ketothiolase deficiency
GA2 (mild), HMG-uria, FAODs

3) Dot tir tré nhii nhi- hoac Fatty acid oxidation disorders (FAODs)
giong hoi chirng Reye HMG-uria (ning)

4) Cac triéu chung than kinh GAL, 2-OH-glutaric acidemia

tien trien Pyloglutamic acidemia

4-OH-Butyric acidemia

5) Khac
(VD) séi than, Oxalic acidemia

cham nang... Multiple carboxylase deficiency




Cac thé |am sang bénh axit béo

Thé |1am sang

Cac bieu hién

1) Thé nang

(tudi so sinh)

T& vong nhirng thang dau
Ha dwong mau
Suy gan
Bénh co tim

2) Twrng dott
(Tudi bu me hodc l&én hon)

Dot kich phat ,
Bénh ly ndo cap
Chét dét t&r nhi nhi

3) Thé mudn, thé bénh ly co
(Tudi hoc dwdng hodc ngu o
lon)

Twng dot:
Li bi
Bénh ly co, dau co
Myoglobin niéu
R&i loan chirc nang gan




Cac triéu chung
can phat hién

Cac xét nghiém
thweong quy

Xeét nghiém dac
hiéu.
Bénh pham

Céq triéu chirng & bénh
pham tai khoa cap ctru

Thé nhanh?

Giam trwong lwc co’?
Co giat

H6on mé

Xeton niéu

Amoniac mau

Glucose mau

Khi mau — toan chuyén hoa
Ro6i loan chirc ndng gan
Khac

Nworc tieu (twoi, giay tham)
Mau (twoi, giay tham)

Toan chuyén hoéa?

Thiéu hut ndng lvong?

Nhiém xeton?

Tang amoniac mau?
Ha dwong mau?
Khoang chdng anion?
AST, ALT, LDH, CK?
lactic acid, NEFA

Axit hiru co (GC/MS)
acylcarnitines (MS/MS)




Sang loc acid amin & chu trinh urea
bang MS/MS

Amino-acid disorders® Elevated analytes (amino acids)®
Phenylketonuria (PKU) or hyperphenylalaninemia Phenylalanine
Maple syrup urine disease (MSUD) Leucine/isoleucine, valine

Homocystinuria (cystathionine synthase deficiency) or Methionine
hypermethioninemia
Tyrosinemia, type I and possibly type 11 or type 111 Tyrosine (elevations may not be detectable

on filter paper in the first days of life)
S-oxoprolinuria (glutathione synthetase deficiency)® 5-oxoproline
Urea cycle disorders®
Citrullinemia Citrulline
Argininosuccinic aciduria (ASA) Citrulline, argininosuccinic acid

Argininemia® Arginine

Wright EL 2015



Sang loc acid hiru co' bang MS/MS

Organic acid disorders

Propionic acidemia (PROP)®

Methylmalonic acidemia (MMA )

Malonic aciduria (MA)®

Multiple carboxylase deficiency (MCD)

3-hydroxy 3-methylglutaric-CoA lyase deficiency (3JHMG)
3-methylcrotonyl-CoA carboxylase deficiency (3MCC)
3-methylglutaconic aciduria (3MGA)
2-methylbutyryl-CoA dehydrogenase deficiency (2ZMBD)
Isovaleric acidemia (IVA)

Glutaric acidemia, type 1 (GAI)

Beta-ketothiolase deficiency (BKT)"

Analytes (acvlcarnitines)
C3

C3

C3-DC

C5-OH

C5-OH

C5-OH

C5-OH

th i th Lin

sHeleley

Wright EL 2015




0 o o 1UC 0 L
; Cut-off Organic acid marker
Class Disease
(MS/MS) (GC/MS)
MMA-emia o MMA, MC, PG
& C3/C2>0.25
C3>3.6
PROP & C3/C2>0.95 MC. PG
IVA C5>1.0 IVG
MBD def C5>1.0 MBG
OA GA1l C5-DC>0.25 GA, 3BHGA
MCD C5:0H>1:0 LA, PA, 3HIVA, MCG, MC
MCC def C5-OH>1.0 (& C3>3.6) 3HIVA, MCG
MGCA C5-OH>1.0 MGCA, MGA
HMGL def C5-OH>1.0 HMGA, MGA
BKT def C5-OH>1.0; C5:1>0.1 MAA, 2M3HBA
IBD def C4>1.4 IBG




Sang loc roi loan oxy héa acid béo
(FAOD) bang MS/MS

Fatty-acid oxidation disorders®

Short-chain acyl-CoA dehydrogenase deficiency (SCAD)
Isobutyryl-CoA dehydrogenase deficiency (IBCD)

Glutaric aciduria, type 2 (GAII) or multiple acyl-CoA dehydrogenase
deficiency (MADD)

Medium-/short-chain 1-3-hydroxyacyl-CoA dehydrogenase deficiency

(M/SCHAD)

Medium-chain acyl-CoA dehydrogenase deficiency (MCAD)
Long-chain 3-hydroxyacyl-CoA dehydrogenase deficiency (LCHAD)
Trifunctional protein deficiency (TFPD)?

Very-long-chain acyl-CoA dehydrogenase deficiency (VLCAD)
Carnitine palmitoyltransferase deficiency, type 2 (CPTII)®
Carnitine palmitoyltransferase deficiency, type 1A (CPT1A)®
Carnitine/acylcarnitine translocase deficiency (CACT)*

Carnitine uptake defect (CUDY

Elevated analytes (acylcarnitines)”

C4

C4

C4, C5, C8:1, C8, C12,C14, Cl16, C5-DC

C4-OH

Ce, C8, C10, C10:1
C16-OH. C18:1-OH
C16-OH. C18:1-OH
Cl14:1. C14, Cl6

Cl6, C18:1, C18

C0 elevated, low C16, CI18
Cl6, C18:1, CI8

Low C{ — may not be detected in first few
days of life

Wright EL 2015
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o () [ ] . o A . .
CPT1 def Co/[C16+C18:1]>100 Dic
CPTS def C16>3.0 D;

Z 1C

2 & [C16+C18:1]/C2>0.62
CACT def 1o Di
£ e 1C
& [C16+C18:1]/C2>0.62

D C14:1>0.4 o

Eudis & C14:1/C2>0.013 35
TFP/ C16-0H>0.05

100 2 Dic, 3HDic
LCHAD def & C18:1-0H>0.05
MCAD def C8>0.3 & C8/C10>1.0 Dic, HG., SG
SCAD def C4>1.4 EMA, MSA
C4-OH>0.23
HAD def 3HDi
: & C4-OH/C250.4 =
CUD C0<10 Dic
ats C8>0.3 & C10>0.4 EMA, 2HGA, GA, IVG, Adi,
' & C12>0.4 Sub, Seb




Sang loc & Chan doan thiéu T2, PPA
& MMA

isoleucine

i <GC/MS>
' Organic aid

2-methyl-acetoacetyl-CoA

p
ketothiolase def H— -
p-ketothiolase de | _—» 3-OH-propionate

propionyl-CoA — » Methylcitrate

K\ J

Propionic acidemia P carnitine ™ Propionylcarnitine (C3) f«-;

methylmalonyl-CoA r > Methylmalnnate

Methylmalonic acidemia )—l—

succinyl-CoA <MS/MS>
Acylcarnitine




OADs in catabolic pathway of Valine & Isoleucine (1)

Isoleucine Valine

Indexes for NBS to detect
B-ketothiolase deficiency

Blood AC Urine OA

2-Methylbutyryl-CoA Isobutyryl-CoA

] . Tyglyl-
Tiglyl-CoA —l C5:1 giycine

2-Methyl-3-OH-
butyryl-CoA

2-Methyl-

(5-CH 3-OH-butyrate

l

2-Methyl-
acetoacetate

2-Methylacetoacetyl-CoA =t

I B-Ketothiolase deficiency

Propionyl-CoA
Acetyl-CoA + Propionyl-CoA Propionic acidemia (PA)

Succinyl-CoA I L-Methylmalonyl-CoA D-Methylmalonyl-CoA
| Methyimalonic acidemia (MMA) |




OADs in catabolic pathway of Valine & Isoleucine (2)

Common findings in PA & MMA
CH; —CH, —CO —SCoA
Propionyl-CoA urine) 3-OH-propionate

I urine) Propionylglycine

Propionic Propionyl-CoA

(PCC)

acidemia (PA) l carboxylase urine) Methyicitrate

CH, Propionylicarnitine (C3)

I
HOOC — CH—CO — SCoA
Methylmalonyl-CoA

Methylmalonic Methylmalonyl-CoA

acidemia (MMA) mutase (MCM) Urine) Methyimalonate
+ vitamin B,,

HOOC - CH, — CH; = CO —SCoA

Succinyl-CoA




Thiéu hut T2

— Di truyén Ian NST thuwdng: dot bién ACAT1
— Khiém khuyét str dung thé xeton: chuyén hoa xeton & di
hoa isoleucine

Isoleucine Extrahepatic tissues

| TCA cycle -.

Tiglyl-CoA

Acetyl-CoA




Bénh nhan thieu T2 & VN & thé giéi




J Inherit Metab Dis (2017 40:395-401
DOT 101007 51054501 7-0026-6

ORIGINAL ARTICLE

Characterization and outcome of 41 patients

with beta-ketothiolase deficiency: 10 years’ experience
of a medical center in northern Vietnam

Khanh Ngoc Z\';_:fu:n:n' « Elsaved Abdelkreem*” (3 - Roberto Colombo™ «

Yuki ||:l!~il.“*,_{:l"+"+':lﬁ « Neoc Thi Bich Can' - Thao Phuong Bui' + Hai Thanh Le' -

Mai Thi Chi Tran" + Hoan Thi ?\'guyl:nT » Hung Thanh Trinh® + Yuka .\ll}':lm:lz .
Hideo Sasai® Seiji "i.':lm:l;_:fm:hiﬁ + Toshivuki Fukao® - Dung Chi vu!

Annals of Translational Medicine, Vol 5, Suppl 2 September 2017

Newborn Screening, Inborn Errors of Metabolism \

ABO014. Beta-ketothiolase
deficiency: phenotype,
genotype and outcome of 48
Viethamese patients

Khanh Ngoc Nguyenl, Hoan Thi Ng‘uyen:, Ngoc

Thi Bich Can', Mai Thi Thanh Do’, Thao Phuong
Bui', Toshiyuki Fukao’, Dung Chi Vu'




Mutation of T2

« 32 cases from 27 families: 100% T2 mutation.
« 27 parents: heterozygous carrier.
* |dentified 3/8 siblings: heterozygous carrier.

p.-R208X
IVS10-1G=C
HclA=>G

c.1032_10331insA

N p.S5284NN
mp. A410V
Ex6~11 del

c.163-167del5ins2




SLSS thiéu betaketothiolase

1 )

o K
/

Chan doan lic 36 thang sau 2 Sang loc so sinh & clian doan
con cap hic 12 thang & 34 thang IGc 3 ngay Kkhi chwa c¢6 triéu
chirng. Con mat bu lic 6 thang




7 thang — Vao vién 16/2/2018 (1 tét am lich)
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Organic Acidemias

Methylmalonic acidemia or Propionic acidemia

screening markers: C3 > 3.6 nmol/ml & C3/C2 > 0.25

High C3 (> 8.0 nmol/ml)

and low C0 (free carnitine) <10 nmol/ml

=) Quick visit to the Hospital
==) Diagnosis by urinary organic acid analysis (GC/MS)
and Therapy for metabolic acidosis (dyspnea and coma)




PPA: 31 bénh nhan

GC/MS analysis of urine: Propionic acidemia

110

20 30

3-OH-propi , 20 : Urea, 39 : Succinate, 42 : Fumarate, * opionyilc
68 Adlpate 88 2 Ketoglutarate 89 : 4-OH-phenylacetate, 100 Acomtate 105 Hlppurate
107 : Citrate, & 112 : Methylc , TA : Tropate (IS-1), IS : Heptadecanoate (IS-2),
c24: Tetracosane (IS-3)




PPA so sinh

Con dau tl vong
Bénh < 1 tuan
Tang NH3







MMA: 22 bénh nhan

GC/MS analysis of urine: Methylmalonic acidemia

10 15 0 min
¢ EIS: Methylmalonate appears as a markedly huge peak.

.\ 6 J

|!
e

A AN Jlll A.]UI'.: o l]

NI
|\I I'UJ l'L"' \ ,ﬁ& : | M K

100 200 300 400 500

L Scan
1: lactate, 2: 3-(

OH-propionate + 3-OH-butyrate, 3: methylmalonate,
4: succinate, 6: 4-OH-phenylacetate, 7&82: methylcitrate,

9: 4-0OH-phenyllactate, 10&11: internal standards




D.M.C: MMA

-.}f,»‘* ’
>

6 months

Died at 7
days of age



Bénh acid hiru co trong giang hoa
leucine

T
CH;— CH—CH, —CO —SCoA Isovalerylcarnitine (C5)

Isovaleryl-CoA > urine) Isovalerylglycine

Isovaleric acidemia Isovaleryl-CoA urine) 3-OH-isovalerate
(IVA) dehydrogenase

CHs 3-OH-isovalerylcarnitine
(C5-0H)

I
CHz; = C =CH=CO —=SCoA
urine) 3-Methylcrotonylglycine

3-Methylcrotonyl-CoA

Methylcrotonyl-
glycinuria (MCQG)

I 3-Methylicrotonyl-CoA

1 carboxylase (MCC)

HOOC - CH;— C =CH—CO —SCoA

i

3-Methylglutaconyl-CoA




IVA: 8 bénh nhan

Organic acidemias

Isovaleric acidemia
screening markers: C5 > 1.0 nmol/ml

However,

High CS (> 5.0 nmol/ml)

and low CO0 (free carnitine) <10 nmol/ml

mp Quick visit to the Hospital
=) Diagnosis by urinary organic acid analysis (GC/MS)
and Therapy for hyperammonemia (coma), and
bone marrow suppression (bleeding, infection)




Isovaleric acidemia

TR
ey VO Py

Chan doan luc Sau 2,5 thang
10 ngay tuoi diéu tri



Isovaleric Acidemia

7 ngay tuoi Sau dieu tri 5 thang



IVA




Isovaleric Acidemia




Bénh acid hiru co trong giang hoa
leucine
OADs in catabolic pathway of leucine (2)

FHB Common findings in MCG & HMGA
CH3; —C =CH-CO —SCoA 3-OH-isovalerylcarnitine

3-Methylcrotonyl-CoA (C5-0H)

Methylcrotonyl- I MCC
glycinuria (MCG) 1 T

urine) 3-Methylcrotonyiglycine

(i“,Hg urine) 3-OH-isovalerylglycine
HOOC — CH; = C =CH—CO —SCoA ======p urine) 3-Methylglutaconate

3-Methylglutaconyl-CoA urine) 3-OH-3-methylglutarate
l ﬂr:acm
CH, lyase Acetyl-CoA

HOOC — CH; — CH—CH—-CO —SCoA + Acetoacetate

|
OH HMG acidemia 1

3-OH-3-methylglutaryl-CoA (HMGA)
(HMG-CoA)

sisauabolay

3-OH-butyrate !




Roi loan chuyén héa
chu trinh urea



Urea cycle disorders

Citrullinemia Citrulline

Argininosuccinic aciduria (ASA) Citrulling, argininosuccinic acid

Argininemia® Arginine
AA Glutamate Alanine from utamm.e rom
L\ Edle extrahepatic tissue
f NAGS  Glutamate Mitochondria\\
NH "

4
N-acetylglutamate . o
® OTC deficiency
Citrulline

carbamyphosphate
|\N— == //

ASS Cytoplasm

ornithine

Arg inas - argininosuccinate

arginine AS L



Chan doan phan biét cac thé

Tissue for Genetics-

p-AA Orotic acid Characteristics
enzyme assay gene

1GIn, 1Ala N/l Liver, small
| Cit, intestine
1GIn, 1Ala N/ Liver, small
| Cit, intestine
1Gln, TAla
[Cit, |Arg

1 Cit, |Arg Liver/fibroblast AR-ASS1

1Cit, Liver/fibroblast ) Trichorrhexis
TASA, |Arg /RBC AR-ASL nodosa

AR-NAGS

AR-CPS1

™ Liver XL-OTC most common

Spatic diplegia
NH3 — 1

TArg RBC/Liver AR-ARG1

10rn,

T homoCit AR-ORNT1
—Cit/Arg




OTC deficiency is NOT the target for NBS yet

Hepatocyte

Carbamyl <@ Ammonia 1

Carbamyl- -
DhDSphatE phnsphE};E + HCOE Citrin

synthetase-1
(Aspartate) —O—D Aspartate

Ornithine

transcarbamylase Citrulline | == '\
(OTC)

Argininosuccinate

Ornithine transporter synthetase

' '
'

Ornithine Urea | :JE{I:?:;E;

Orotic acid 1
* NBS to detect OTCD patients based on decrease of citrulline is
{ - usually late for acute onset of hyperammonemic crisis, while

Uracil 1 - late-onset patients are not detected because of normal levels
of citrulline in the first DBS.




RLCH chu trinh Urea (60 bénh nhan)
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2 anh trai t&r vong, b&nh 7 ngay tudi, loc mau két qua tot



Urea Cycle Disorders

10 months of age
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UCDs

Chan doan luc
8 ngay. Hién 10,5
thang




Urea Cycle Disorders
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Urea cycle disorders detectable by Citrulline T

Carbamy!|
Carbamyl-
phosphate phuspﬂyta

synthetase-1

+HCO,

(Aspartate)

Ornithine
transcarbamylase
(OTC)

Citrulline 1

Ornithine transporter

Ornithine

Ammonia is transported

to the liver by blood flow,
where it is detoxified into
urea by urea cycle enzymes.

Urea |

Arginase

Arginine

Ammonia T

Citrin

O Aspartate

Argininosuccinate
Synthetase (ASS)

Arginino-
succinate

Argininosuccinate
lyase (ASL)




ASS mutation

Partial seq. of ASS gene

CCGGCCATCCAGTCCAGCGCACTGTATGAGGACCRCTACCTCCTGGGCACCTCTCTT

4
fi |

sl
f |IIH||||

i
| |f \f \
i)

c.[257G>A];[552C>A] (p.[Arg86His];[Asn184Lys]) siz C({ﬂﬂi ’:\
M= and -

HOn mé, co giat, tang amoniac



Distribution of Citrulline in newborn DBS
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It seems difficult to evaluate risk of onset
for NBS-detected asymptomatic CTLNI.

) < Citrulline 2,400
(at highest)

hyperammonemia

Q < Heterozygous
carrier

CTLN1 ASA CTLN1
neonatal neonatal NBS positive
onset onset without symptom




Tiep can chan doan tang amoniac
mau
> Trong s6 cac RLCHBS co lién quan dén héi chirng ndo
cap, xét nghiém phat hién quan trong nhat la tinh trang
tang amoniac mau.
> Nong dé amoniac mau
— So’sinh:
« Khoe manh : <110 umol/l
« Om: tang t&i 180 umol/l
« Nghi nge' RLCHBS: > 200 umol/!
— Giai doan ngoai so’ sinh: 50 — 80 umol/I
« Nghi ngor RLCHBS: > 100 umol/l
> Day la mét tinh trang can xt tri cap ctru.

Vademecum Metabolicum — Manual of Metabolic Paediatrics 2008



Piéu tri RLCHBS (OAs hoac FAODS)

1) Ché do dinh duong YN REUESCR AL
b) San pham dinh dwéng dac biét

2) Lieu phap Carnitine EyEER MR IR ANED,
b) M6t s6 FAODSs (thiéu carnitine)

3) Cac thuoc M6t sé trwedng hop:
a)CoQ ---------- GA2
b)Vibagatrin ---GA1l
c)Bezafibrate ---FAODs

4) Cac vitamin a) Biotin ----- multiple carboxylase def.
b) Bl -------- MSUD, Lactic acidosis
C) B2 - GA2,

d) B12 ------ MMA

e) C-—-- MMA, low glutathione

5) Nép song a) Tranh nhin d6i
b) Truyén glucose s&m (nhirng ngay bi 6m)




Pieu tri RLCH axit hiru co’

1) Piéu tri ché df an
(ex) special formula

2) Piéu tri Carnitine
(ex) 50 dén 150 mg/kg/ngay (cho mgoi RLCH axit hitu co)

3) Dieu tri Vitamin cho mot so ca
(ex.) B12 — Methylmalonic acidemia
Biotin — Multiple carboxylase deficiency
Riboflabin — Glutaric acidemia type 2

4) Thudc dic biét cho mot so ca
(ex.) GABA analogue — Glutaric acidemia typr 1

5) Tranh dé nhin iin lau
(ex.) 8 gio, trwoéc 1 tuoi; <10 gid, trwde 2 yrs

6) Truyén glucose so'm
(ex) vao ngay 0m



Pieu tri RLCH axit béo

1) Tranh nhin doi lau
(ex.) < 8 gio: dudi 1 tuoi; < 10 gio: dudi 2 tudi

2) Truyén glucose som_
Dac bict, khi stress (nhi€m trung, van dong qua mirc)

3) “Diéu tri Carnitine” cho mot so ca
Except for CPT1 deficiency

4) Mot s6 thuoc diéu tri
Riboflavin hodc CoQ10 (GA2)
Bezafibrate cho mot so ca

5) Piéu tri ché df in
(ex ) giau carbohydrate / d6 an it 6 lipid
(ex.) Sita MCT (dau) cho RLCH axit béo chubi dai



Khoang théi gian dé cho &n & tré RLCH axit
béo

Khoang thoi
gian de cho an
So’ sinh <3¢
~6 thang <4¢g
fu%hiang | <6g
1 ~ 3 tuoi <89
3 tudi ~ <10 g




REAL KIDS. REAL HELP.
The MJN Metabolic Formulas

Institutional Ordering — 1-800-457-3550 six 1-Ib. cans/case
Additional product information — 1-800-755-4805
www.meadjohnson.com/metabolics
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Diéu tri chu trinh urea (co'n cap) (1)
(Hoi chirng ndo tién trién, NH, > 200 umol/L )

1.Nhanh chong dao thai NH3:
*Loc mau
»Chuan bi san sang khi NH_>350 umol/L
»Ngay lap tire khi NH, >500 umol/L
» Loc mau: giam 50% NH, trong vai gi¢ (cung
v&i cac thudce dao thai NH3)
» Loc mau lién tuc doi véi tré nho khong 6n

dinh.



Dicu tri chu trinh urea (con cap) (2)
(Hoi chirg ndo tién trién, NH; > 200 umol/L )
1.Nhanh chong dao thai NH3:
=C4 thudc dao thai NH3:

»Sodium benzoate: 250 mg/kg trong 2 gio TM.
Sau do 250-500 mg/kg trong 24 gio &
Sodium phenylacetate: 250 mg/kg trong 2 gio.
Sau d6 250-500 mg/kg trong 24 g10
(Ammonul(10%/10% solution for 1V,
combination of Na benzoate/Na phenylacetate)



Diéeu tri chu trinh urea (con cap) (3)
(Hoi ching ndo tién trién, NH, > 200 umol/L )
1.Nhanh chong dao thai NHS3:
= C4 thudc dao thai NH3:
Hoac
»Sodium benzoate: 250 mg/kg trong 2hr TM. Sau do6 250-
500 mg/kg trong 24 hrs &
sodium phenylbutyrate: 250 mg/kg p.o. Sau dé 250-500
mg/kg trong 24hrs #3-4
(tdc dung phu: non, tang duong mau, giam kali, co giat)
= Arginine & Citrulline
»Arginine hydrochloride 360 mg/kg trong 2 gio TM. Sau
d6 duy tri liéu 180-360 mg/kg trong 24 gid (chong chi
dinh trong arginase deficiency)



Piéu tri chu trinh urea (con cap) (4)

2. Uc ché san xuat NH3
= Cung cap ning lugng
* Ngtrng an protein (~24 hrs)
» Cung cap nang luong cao dé giam di hoa (10-20% superplus)
 Glucose : 6 mg/kg/ph vé1 10% hoac 15-25% glucose (ven
trung tam) (vo1 isulin)
» Lipid tinh mach 2-3 gm/kg/ngay.
« Bat dau cung cap protein bang an (san pham acid amin can
thiét sau 24 gid nhin an.
= Carbamylglutamate(Carbaglu): chat kich hoat tong hop ciia
CPS1
* NAGS deficiency, CPS1 deficiency
e Liéu: 100 mg/kg/day p.o. #3



Piéu tri chu trinh urea (con cap) (5)

3. Can bang nuéc dién giai
=Qua liéu natri (6-7 mmol of Na* tir 1 gm thudc dao
thai NH3)
=»Giam kali, kiém ho hép nhe, mat nudce hoic qua dich

4. Piéu tri cac bénh 1y va yéu to khoi phat



Con dwong dao thdi NH3

=\
f toglu\tarate NH\4+ \\
i [Nvacs]

o-Ke
HCO3* ATP l
- @ N-acetylglutamate

v

rarbamoylphosphate

) |

——~

— 4
Aspartate
Ornithine \\-

‘\ Argininosuccinate

Arginine
Fumarate




Piéu tri duy tri chu trinh urea (1)

1.Diéu tri dinh dudng

e Ché d6 dn han ché protein tiy thudc moi ca nhan
> Tién hoc duong: 1.2-1.5gm/kg/ng
»Tré 16mn: 0.8-1.0gm/kg/day
»Sau day thi <0.5gm/kg/day

» Cac acid amin can thiét (e.g. branched chain amino
acids)

» ~ 0.7gm/kg/day
» An dudng miéng, dit sonde da day, dit ong ven.



Diéu tri duy tri chu trinh urea (2)

2. Thubc dao thai NH3
* Na benzoate (250 mg/kg/day): dao thai 1 mol nitrogen
» tac dung phu: n6n, budn nodn, kich thich, phu,
giam kali, kho chui duong tiéu hoa
* Na phenylbutyrate (250 mg/kg/day): dao thai 2 mol
nitrogen
> tac dung phuy: thay doi nhip tho, thiéu kinh, thay
doi tam ly, dau co, sung chan, buén non, ndn, mui
co thé nang mui.
 Thir N-carbamylglutamate (100-300 mg/kg/day):
NAGS deficiency, CPS1 deficiency



Diéu tri duy tri chu trinh urea (3)

3. Thay thé dinh dudng thiéu hut

« Arginine 50-150mg/kg/d in CTLN, ASA deficiencies
» 1 dao thai nitrogen, 1 tao urea , san xuat creatine/NO can doi.
> Chong chi dinh trong arginase deficiency

e Citrulline 50-150 mg/kg/d: CPS, OTC deficiencies

4, Thep do1 va danh gia hi€u qua cua diéu tri duy tri va muc dich
cua diéu tr1

« Plasma Ammonia < 80 umoL/L

« Plasma Glutamine 800~1000 umol/L

 Plasma Arginine 80-150 umol/L

« Plasma Isoleucine >25 umol/L

« Plasma free Carnitine >20 umol/L

5. Ghép gan va té bao gan



Nghién ctru két qua diéu tri ldu dai cha bénh
nhan RLCH chu trinh ure tai Nhat.

|.Nghién ctru dau tién tai Nhat (1975-1995)

J. Inher. Metab. Dis. 21 (Suppl 1) (1998) 151-159
i) SSIEM and Kluwer Academic Publishers. Printed in the Netherlands

Neurodevelopmental outcome of long-term
therapy of urea cycle disorders in Japan

T. Ucemo'*, F. ENpo? and . MATSUDA*
' Neonatal Medical Center, Kumamoto City Hospital; * Department of Pediatrics,
Kumamoto University School of Medicine. Japan

* Correspondence : Neonatal Medical Center, Kumamoto City Hospital,
1-1-60) Koto Kumamaoto, 862-0909, Japan

2. Nghién ctru thU’ 2 tai Nhat Japan

J Inhorit Metab Dis (2012 TE5
DOL 101007 s10545-011- 14 III

ORIGINAL ARTICLE

Lﬂng-ttrm outcome and intervention of urea q’clc disorders
in .lapan

Jun Kido « Kimitoshi Nakamura « Hiroshi Micso e hi
loshihiro Obhura - Masaki Takayanag -
Masafumi Matsuo » Makoto Yoshino -
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[Late onset male
QTCD N=30

Late onset female
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Trung tam sang loc so sinh
va quan ly bénh hiem
Bénh vien Nhi Trung wong



Hoan thién ca 6 noi dung cua hé
thong sang loc so sinh

Quan li

[ ]
*Pidu tri
o
[ ]

Theo dbéi lau dai
Lwu trir bénh pham

Chan doan:

Danh gia chuyén gia

Chia sé Két qua v&i gia dinh
Tw van néu can thiét

Sang loc:
*Thu thap bénh pham
. *N6p bénh pham
Xét nghiém phong thi nghiém

Panh gia:

DEONCD




Giay mau tham kho (Giay Guthrie) dé sang
loc bang Tandem MS

Tén bénh nhan
& bénh vién

Suy giap bam sinh; thiéu G6PD
Tang san thwong than bam sinh
Galactosemia

EIERENS




Hé thong pho khoi kép tai trung tam
SLSS - BVNTU

Bat dau sang loc c& mau Ién 12/2017, hé thdng sang
loc dwoec 500 mau/ngay cho 55 bénh



Sang loc so sinh mo rong tai BVNTU
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Hé thong phan tich axit amin tai
BVNTU

Sang loc
& chan doan
RLCH axit amin




Hé thong GC/MS phan tich axit hiru
co tai BVNTU

Sang loc & chan doan axit hiru co mau
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