TAP CHi NGHIEN CPU Y HOC

GIA TRl CUA PHUONG PHAP KHOI PHO bOI TRONG
SANG LOC BENH THIEU CITRIN O TRE 0 - 6 THANG TUOI

Nguyén Kiéu Hoai Linh"2, Nguyén Pham Anh Hoa? va Tran Thi Chi Mai">™*
"Trrong Pai hoc Y Ha Noi
2Bénh vién Nhi Trung wong

Bénh thiéu citrin 1a mét réi loan chuyén héa di truyén Ian trén nhiém sac thé thuong do dét bién gen
SLC25A13 gay énh hudng dén nhiéu qua trinh chuyén héa chat nhw duong phén, téng hop glucose, chuyén
héa acid amin, chu trinh uré va chuyén héa lipid. Phén tich khéi phé déi (MS/MS) la mot cong cu tét dé
sang loc tré so sinh trong dé bénh thiéu citrin, tuy nhién dé6 nhay va dé6 déc hiéu cia sang loc MS/MS khéng
cao va co thé gap nhiéu trirong hop ém tinh gid, duong tinh gid. Sang loc so sinh va sang loc nguy co cao
bang phuong phap MS/MS duoc thuc hién tai Bénh vién Nhi Trung wong ttr ndm 2018 cho théy ty 1é tré cé
két qud sang loc nghi ngé bénh thiéu citrin trong déi cao, dic biét Ia & nhém tir O - 6 thang. Nghién ctu
héi ctru s6 liu ter thédng 01/2018 dén thang 05/2024 nhdm danh giéa gia tri cda phuong phap MS/MS trong
sang loc bénh thiéu citrin & nhém ttr 0 - 6 thang. Két qua cho théy: Citrullin trong m&u méau thdm khé trong
sang loc bénh thiéu citrin & nhém bénh nhi nguy co cao tir 0 dén 6 thang tubi cé6 dé nhay, dé dac hiéu,
gia tri dw béo duong tinh, &m tinh lan ot la 100%, 99,5%, 82,9%, 100%. Sw két hop giiia cac chi sé Cit,
Cit/Lys va Cit/Ser c6 d6 nhay, d6 ddc hiéu, gia tri dw bao dwong tinh, &m tinh lan luot la 98,9%, 99,7%,
87,5%, 100%. So vdéi viéc stv dung chi s6 Cit don 18, sw két hop nay lam gidm dé nhay, tuy nhién cai thién
doé dac hiéu va gia tri dw béo duong tinh trong viéc phat hién bénh thiéu citrin bdng phuong phap MS/MS.

T khéa: Bénh thiéu citrin, sang loc so sinh, khéi phd déi (MS/MS), (r mat trong gan & tré so sinh
(NICCD).

I. DAT VAN DE

Bénh thiéu citrin 1a mét rdi loan chuyén hoa
di truyén I&n trén nhiém sac thé thworng do dot
bién gen SLC25A13 gay ra. Gen SLC25A13
ma hoa protein citrin, mét chat tham gia tich
cwe vao nhiéu qua trinh chuyén hoéa chét nhw
dwong phan, tbng hop glucose, chuyén hoa
acid amin, chu trinh uré va chuyén héa lipid.’
Dot bién gen SLC25A13 dan dén khong tao ra
protein citrin, protein citrin khong hoan chinh
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ho&c réi loan chirc nidng sé dan dén sy rbi
loan chuyén héa trong co thé va gay ra mot sé
triéu chirng nhw & mat trong gan & tré so sinh
(NICCD), & tré 16n hon |a cham phat trién va réi
loan lipid mau (FTTDCD) va citrullinemia loai Il
kh&i phat & ngudi trdng thanh (CTLN2).2

O bong A, ty 1é thiéu citrin twong dbi cao
(1/20.000). Ban d&u, bénh thiéu hut citrin dwoc
cho la chi tim thdy & Nhat Ban. Tuy nhién gan
day, bénh nay da duoc tim thdy & cac qudc gia
khac nhuw Trung Quéc, Pai Loan va Han Quéc,
Viét Nam; nhw vay thiéu hut citrin cé thé xuét
hién v&i véi phan dong dan sé chau A3

Phan tich khbi phé doi (MS/MS) 1a mét cong
cu manh dé sang loc tré so sinh.* Nhiéu rdi loan
chuyén héa bdm sinh hiém gap hién nay da
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dwoc sang loc bang MS/MS. Tuy nhién, dd nhay
cula sang loc MS/MS vé&i cac bénh la khac nhau
véi tirng bénh riéng 18.5 Am tinh gia ciing c6 thé
xay ra do tinh chat cla tirng bénh cu thé.® Bénh
thiéu citrin cé thé dwoc phat hién bang cach
sang loc tré so sinh khi nébng doé phenylalanine,
methionine hoac galactose tang cao, nhung ty
I& phat hién chi la 50%.” Nguwoi ta da chirng
minh rang 1 trong 20 tré so sinh bi anh huéng
b&i NICCD cé ndng dé citrulline ban dau trong
mau méau khé binh thuwdng (DBS), nhung ndng
dd nay tang Ién & nhirng thoi diém sau d6.8

Bénh vién Nhi Trung wong thwe hién chuong
trinh sang loc so sinh va sang loc nguy co cao
nhdm phat hién cac bénh rdi loan chuyén héa
bam sinh bang phwong phap MS/MS tir nam
2018. Trong subt thdi gian thuc hién, ching toi
nhan thay ty & tré c6 két qua sang loc nghi ng®
bénh thiéu citrin twong déi cao, d&c biét 1a &
nhém ti 0 - 6 thang, tuy nhién chwa c6 nghién
clru ndo danh gia két qua sang loc bénh thiéu
citrin tai bénh vién. Do vay dé tai nay duoc thuc
hién v&i muc tiéu: BDanh gia gia tri ctia phwong
phap MS/MS trong sang loc bénh thiéu citrin &
tré tir O - 6 thang tudi.

I. DOl TWONG VA PHWONG PHAP

1. Déi twong

Toan bd tré so sinh va cac bénh nhan cé
nguy co cao trong do tudi ttr 0 - 6 thang dwoc
thwc hién xét nghiém sang loc bang phuwong
phap MS/MS tai Bénh vién Nhi Trung wong
trong khoang thoi gian tir thang 01/2018 dén
thang 05/2024.

Tiéu chuan phéan loai bénh nhan

- Néu két qua citrullin trong mau mau thdm
khé = 35 pmol/L:

+ Phan tich dot bién gen SLC25A13 dwong
tinh: Dwong tinh that (bénh nhan mac thiéu
citrin).

+ Phan tich dot bién gen SLC25A13 am
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tinh, ldam sang am tinh: Dwong tinh gid (bénh
nhan khéng bi thiéu citrin nhwng két qua sang
loc dwong tinh).

+ Ldm sang va xét nghiém phu hop
citrullinemia typ 1: loai trt thiéu citrin va loai tri
khéi nhom nghién ctru.

- Néu két qua citrullin trong mau mau thdm
kh6 < 35 pymol/L:

+ Phan tich dot bién gen SLC25A13 dwong
tinh: Am tinh gia (bénh nhan méac thiéu citrin
nhwng két qua sang loc am tinh).

+ Lam sang am tinh: Am tinh that.

Tiéu chuan loai trur

Céc bénh nhan khéng day da thong tin. Cac
bénh nhan dwoc chan doan cittrulinemia typ 1.
Céc bénh nhan c6 két qua sang loc phat hién
cac bénh rdi loan chuyén héa khac (khéng phai
thiéu citrin). Cac bénh nhan co két qua sang loc
c6 bat thuwong thir phat do cac tinh trang bénh
ly khac.

Tiéu chuan chan dodn

Chén doan xac dinh mac bénh thiéu citrin
dwa vao két qua di truyén: Bénh nhan chan
doan méc bénh thiéu citrin khi mang dét bién
ddng hop tir hodc di hop tir kép gay bénh thiéu
citrin clia gen SLC25A13.

2. Phwong phap

Thiét ké nghién ciru: Nghién ctru hoi clru.

Thu thap bénh pham: Mau mau tham kho
l4y tlr g6t chan ho&c dau ngén tay cla tré so
sinh hodac bénh nhi. Thu thap dd lwvgng mau
vira d0 cac vong tron trén gidy thdm, dé mau
kho tw nhién noi thoang sach & nhiét dé phong
it nhat 4 gid, tranh anh sang mat troi, va hoi
néng chiéu truc tiép 1&n mau. Mau mau dwoc
chuyén vé phong xét nghiém trong vong 24h.

Nguyén ly ky thuat phwong phap MS/MS
trén may LCMS Shimadu 8040: MS/MS la
phwong phap phan tach va dinh lwgng cac ion
dwa trén ty sé khéi lwgng/dién tich cta ching
(mass/charge ratio). MS/MS tao ra cac phan to
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tich dién t& mau can phan tich, sau d6 s dung
dién va to trwong dé phan tach va do luong
khéi lwong clia cac phan t& tich dién. Bd phan
phat hién sé& tao ra o thi phé khdi cta cac dinh
c6 thé dinh lwong dwoc bang cac chuan ndi dé
xac dinh lwgng mdi chat cé mét trong mau.

Téch chiét va dinh lwong acid amin va
acylcarnitin

M&u mau thdm kho dwoc tach chiét va dinh
lwong cac acid amin va acylcarnitine bang kit
héa chat NeoMass AAAC theo huéng dan cua
nha san xuét (Labsystems Diagnostics Oy) trén
may may phan tich sic ky 16ng khéi phd LCMS
8040 cua Shimadzu.

X ly sé liéu

Phan tich théng ké bang phdn mém STATA
16. Sw khac biét cé y nghia théng ké dwoc xac
dinh khi p < 0,05. Phén tich dwong cong ROC
dwoc str dung dé danh gia gia tri sang loc bénh
thiéu citrin ctia cac chi sé.

Thiét bj va héa chat str dung: May phan
tich khéi phd d6i LCMS 8040 cGa Shimadzu
va kit NeoMass AAAC clia hang Labsystems
Diagnostics.

Thoi gian, dia diém nghién cteu: Khoa
Hoa sinh - Bénh vién Nhi Trung wong, tir thang
08/2023 dén thang 05/2024. Hbi ctru sb liéu tir
thang 01/2018 dén thang 05/2024.

3. Dao dirc nghién ciru

Day la nghién ctru mo6 ta hdi ciru, khong
can thiép va anh hwdng dén bénh nhan. Moi
thong tin v& bénh nhan dwoc bao mat trong hd
so bénh an, chi phuc vu muc dich nghién ctru.
Nghién ctru dwgc phé duyét béi Hoi déng dao
dirc Bénh vién Nhi Trung wong, quyét dinh sb
2945/BVNTW-HDDD ngay 21/11/2023.

. KET QUA

Trong tdng sb 4177 tré so sinh va bénh nhan
nguy co cao tir 6 thang tudi tré xubng, cé 92 ca
dwong tinh that, 20 ca dwong tinh gia, 6 ca am

tinh gia, va 4059 ca am tinh that, chiém ty 1& 1an
lwot la 2,2%, 0,5%, 0,1%, va 97,2%.

Khi so sanh cac trung binh va trung vi gira
cac nhém cho thdy co khac biét cé y nghia
théng ké véi cac chi sb Arg, Cit, Leu, Tyr, Met,
Phe, Ser, CO (p < 0,05), khéng c6 sy khac biét
c6 y nghia thdng ké véi C5DC (p > 0,05). So
v&i nhém dbdi chirng (nhém am tinh that) thi &
nhém dwong tinh that cac néng do Arg, Cit, Tyr,
Met, Phe va CO cao hon, ndng d6 Leu, Ser thap
hon. Mrc tdng cao nhat & Cit v&i khodng 22
lan, Arg khoang 17 1an khi so sanh hai trung vi
(Bang 1).

Biéu dd 1 cho thay vé&i acid amin Cit gan
nhw khdéng c6 sy giao nhau gilra nhém bénh
nhan am tinh that va dwong tinh that. V&i cac
chi s khac, co sw giao thoa gitra 4 nhém.

Phan tich dwong cong ROC cho thdy céac
chi sb Arg, Cit, Tyr, Met, C0/C5-DC, Cit/Lys, Cit/
Ser déu c6 dién tich dwéi dwong cong AUC >
0,7, trong d6 céac chi sb Arg, Cit, Met, Cit/Lys,
Cit/Ser c6 AUC > 0,9. Cac chi s6 Phe, Ala/Cit,
Cit/Arg c6 dién tich dw¢i dwdng cong AUC <
0,7. Tuy nhién, tai cac gia tri ngwéng téi wu,
chi cé Arg, Cit, Met, Cit/Lys, Cit/Ser c6 d6 nhay,
do dac hiéu twong ddi tét trong viéc phat hién
bénh thiéu citrin & nhoém tré tir 0 dén 6 thang
tudi, trong do6 Cit d6 nhay, dé dac hiéu, gia tri
dy bao dwong tinh, gia tri dw bao &m tinh cao
nhat (Bang 2).

Két hop Cit véi cac chi sb khac khéng cai
thién dé nhay va gia tri dw bao am tinh, trong
mot vai sy két hop cé sw cai thién do dac hiéu
nhwng khong dang ké, gia tri dw bao dwong
tinh c6 thé tang khi két hop thém mét vai chi sb
so v6i viéc dung chi sé Cit don 1&. Sw két hop
gitra Cit va Cit/Lys, Cit/Ser c6 d6 nhay tét nhat
trong cac su két hop (98,9%), gia tri dw bao am
tinh dat 100%, d6 dac hiéu va gia tri dw bao
dwong tinh dwoc cai thién so voi viéc dung chi
sb Cit don 1& (Bang 3).
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- © IV. BAN LUAN
o = © .
Q 8_ g. Sang loc so sinh bénh thiéu citrin trén thyc
e té con khoé khan do sb ca méc bénh dwoc cong
o é § bb th&p hon so véi ty 1é méc bénh gia dinh dua
8 =) trén cac nghién ctru di truyén ciing nhw ty 1& am
- , . tinh gid cao khi sang loc mé réng trong cong
AR IR RSN N ddng bdi phan 1&6n cac trwong hop bénh Cit
|8 Gloxnb|ls 2 o
cls =¥ 2 S chwa tang & giai doan so sinh.® Hién tai, viéc
~§, © sang loc so sinh m& réng bénh thiéu citrin &
E a s 8 tré so sinh bang MS/MS khéng dwoc khuyén
g :’_’I ° < cao do hiéu qua khéng cao. Bénh thiéu citrin
zZ| ® 8 T & Itra tudi tlr 0 dén 6 thang hay con goi la thé
o e & mat trong gan & tré so sinh (NICCD), vé&i
:‘2 E =l g § 0 - < cac trié.g chL’P~ng r’lhl.le:P Lnét ;[rong gan, g‘a.m to,
g’ 3 g 8‘ é g- S g_ S gan nhiém mé&, co thé dan dén xo gan, r0|'loan
£ = — = chirc nang gan, cac triéu chirng thwdng hét khi
=2 N © dwoc mot tudi néu dwoc phat hién bénh sém va
§ a ' S diéu trj thich hop.™ Do cac biéu hién Iam sang
£ ; :' J;' doi khi khéng dac hiéu, dac biét véi cac bac si
o % S lam sang khéng co kinh nghiém vé bénh thiéu
= citrin, viéc sang loc bang phuwong phap MS/MS
ﬁ' E AR g; gg\ < o & nhom bénh nhan cdé nguy co cao <ic'> thé giup
p é g r:r" 8‘ 8 S g: g'. ich cho viéc phat hién va hu’(y,ng idén cac xét
S ~ nghiém tham do chuyén sau dé chan doan xac
2 8 N~ dinh bénh, tr d6 giup diéu tri sém cho tré mac
S| & S S bénh NICCD hodc ngan ngiva bé sét viec theo
‘g ; 2 2 ddi néu CTLN2 phat trién & nhitng bénh nhan
2 = ;‘% g— nay. Tai Bénh vién Nhi Trung wong, tré em bj
z = vang da * mat do nhiéu nguyén nhan khéac
c v . > nhau dén kham va diéu tri. Do ¢ nhiéu nguyén
—_— :
:"g'. 8 [1'4 g g ',: ~ 0 6 S N , 2 4= X N N . N
£|T9 0|l o m| =2 - S nhan cé thé dan dén tinh trang nay, cac bénh
12 | = i g © ool g o Lo > 4 . X 2
< = Z ~ £ 8 nhi nay dwoc chi dinh sang loc roi loan chuyén
"*; « E, < héa bam sinh bang MS/MS. Két qua sang loc
© \ 2 .
«S 8 s g_ 2 § da phat hién mét ty 1é dang ké tré em mac bénh
El « H W82 thiéu citrin. Nghién ctru hdi ciru nay nhim danh
L > 2
z E g g < § gia gia tri cia MS/MS trong sang loc bénh thiéu
- 3 2 citrin trén céac tré co nguy co cao tir 0-6 thang
- o 3 éu dwoc thyc hién xét nghiém sang loc béng
‘% %' = < % phwong phap MS/MS tai Bénh vién Nhi Trung
5 g_ § _ 1) % 5 u”o’ng trong khodng thoi gian ti thé‘ng 01/2018
= ) 8 8 o dén thang 05/2024. So sanh cac nong d6 mot
w2 O Q Q
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Biéu d6 1. Biéu dd Box plot ctia mét sé acid amin va acylcarnitine cé y nghia trong
sang loc bénh thiéu citrin
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tri moét so chi s6 trong sang bénh thiéu citrin
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Bang 2. D6 nhay, do dac hiéu, gia tri dw bao dwong tinh, gia tri dw bao am tinh cua
mét sé chi sé trong sang loc bénh thiéu citrin

Gid tri Dién tich D5 Gia tri Gia tri
Xét nghiém cut of.f dwéi dwong DO nhay dic t.iiéu dw bao dw bao
cong (AUC) ) ) dwong tinh  am tinh
Arginine (Arg) 10,69 0,9696 92,4% 91,0% 18,7% 99,8%
Citrulline (Cit) 34,57 1,000 100,0% 99,5% 82,9% 100,0%
Tyrosine (Tyr) 93,91 0,8148 62,0% 93,4% 17,5% 99,1%
Methionine (Met) 20,67 0,9619 90,2% 87,9% 14,4% 99,8%
C0/C5-DC 241,19 0,7964 73,9% 73,6% 5,9% 99,2%
Citrullin/Lysine 0,9995
(GitiLys) 0,13 100,0% 97,9% 51,4% 100,0%
Phenylalanine
(Phe) 53,43 0,5410 28,3% 94,5% 10,4% 98,3%
Citrullin/Serine
(Git/Ser) 0,26 0,9982 98,9% 99,4% 79,1% 100,0%
Alanine/Citrullin
(Ala/Cit) 6,59 0,0000 0,00% 3,16% 0,00% 0,07%
Citrulline/Arginine
9 1,77 0,5687 84,8% 28,0% 2,6% 98,8%

(Cit/Arg)

Bang 3. Gia tri ctia viéc két hop mét sé chi sé trong sang loc bénh thiéu citrin &
tré tir 0 - 6 thang tubi

. bo Gia tri dw bao Gia tri dw bao
Do nhay L , . OR P
dac hiéu dwong tinh am tinh

Arg, Cit, Tyr,

009;05' DCy 89,9% 99.3% 67.4% 99.8% 1204,0 0,001
Arg, Cit, CO/

CSgDCI 89,0% 99,3% 70,7% 99,8% 1227,0 0,001
Arg, Cit, Tyr 81,0% 99,7% 88,0% 99,5% 1576,0 0,001
Cit, Arg, Met,

Cit/Lys, Cit/ 83,7% 99,7% 85,6% 99,6% 1608 0,001
Ser

Cit, Arg, Met,

CitiLys 84,8% 99,7% 84,8% 99,7% 1620 0,001
Cit, Arg, Met 84,8% 99,5% 80,4% 99,7% 1192 0,001
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] P6  Giatridwbao Gia tri dw bao

D6 nhay o ben ] A er OR p

dac hiéu dwong tinh am tinh

Cit, Arg, Cit/
L;/S 9 M 92,4% 99,7% 85,9% 99,8% 3531 0,001
Cit, Arg, Cit/
oo 9™ 913%  99,6% 83,2% 99,8% 2513 0,001
Cit, Met, Cit/
Ly's ! 90,2% 99,7% 85,6% 99,8% 2682 0,001
Cit, Met, Cit/
oo 89,1% 99,6% 82,8% 99,8% 1962 0,001
Cit, Cit/Lys,
! 98,9% 99,7% 87,5% 100,0% 28500 0,001
Cit/Ser

s6 acid amin va acylcarnitine cé y nghia trong
sang loc bénh thiéu citrin gilka cac nhém am
tinh that, dwong tinh that, dwong tinh gia, am
tinh gid cho thay nhédm dwong tinh that néng do
Arg, Cit, Tyr, Met, Phe va CO cao hon; ndng do
Leu, Ser thap hon. Két qua nay twong ddng véi
mot s6 nghién clru da dwoc bao cdo trudc day
nhw: nghién clru clia Song Y-Z va céng su trén
13 tré NICCD & Trung Quédc, nghién clru cla
Treepongkaruna S va cdng sw vé&i dbi twong tré
NICCD & Thai Lan, nghién ctru cia Oh SH va
cong sw & tré em Han Quéc."-'3

Trong bénh thiéu citrin, thiéu hut citrin-
protein van chuyén aspartate tir ty thé ra bao
twong-lam aspartate khong di dé phan (ng
v&i citrulline dwdi sy xuc tac cla enzyme
argininosuccinate synthetase (ASS) dé tao ra
arginosuccinate, tiv d6 gay & dong citrulline,
giam lwong arginosuccinate tao thanh. Arginine
cht yéu dwoc tdng hop & than va rudt non tir
citrulline trong th&i ky so sinh va sy tich tu
citrulline trong NICCD sé& ddy nhanh qua trinh
nay." Khi amoniac tang thi cac acid amin chudi
nhanh trong mau (BCAA) nhuw Leu bi giam do
tang cwdng tiéu thu BCAA dé tao ra glutamine
tlr glutamate dwéi tdc dung cla enzyme
glutamine synthetase trong co xwong.'* Cac

acid amin thom (AAA) bao gém Phe, Tyr cling
nhw Met tang lén do gidm chuyén hoéa cla gan
trong ton thwong gan.'® Sy suy gidm glutamine
synthetase & nhirng bénh nhan thiéu citrin cting
go6p phan lam gidm ndéng d6 Leucine trong mau.
Néng dd CO ting va mirc C5DC gidm cé thé
la do qua trinh B oxy hoa bi suy giam khi thiéu
citrin.®

Cit thwong dwoc dung lam chi diém dé phat
hién bénh thiéu citrin trong sang loc. St dung
phan tich dwong cong ROC, tai gia tri ngwdng
tdi wu ctia Cit la 34,57 umol/L, d6 nhay la 100%
va dé dac hiéu la 99,5%, gia tri dw bao dwong
tinh la 82,9%, gia tri dw bao am tinh la 100%
trong sang loc bénh thiéu citrin. Gia tri nguwéng
nay xap xi v&i ngwdng hién tai dang st dung la
35 uymol/L. Dac biét, cac chi sé Arg, Cit, Met, Cit/
Lys, Cit/Ser déu c6 dién tich dwdi dwdng cong
AUC > 0,9 va cd gia tri dw bao am tinh tét, tirc
la phan I&n két qué xét nghiém sé& ndm trong
khodng binh thwdng khi bénh nhan khéng mac
bénh; cac chi s& Phe, Ala/Cit, Cit/Arg c6 dién
tich dwéi dwdng cong AUC < 0,7 nén khdng cé
hiéu qua trong viéc phat hién bénh thiéu Cit qua
sang loc bdng MS/MS. Két hop Cit v&i cac chi
sb khac khoéng cai thién d6 nhay va gia tri dw
b&o am tinh, tuy nhién vé&i mot vai sw két hop
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c6 sy cai thién do dac hiéu va gia tri dw bao
dwong tinh. Trong do, sw két hop gitra cac chi
s6 Cit, Cit/Lys va Cit/Ser c6 d6 dac hiéu va gia
tri dw bao dwong tinh dwgc cai thién so voi viéc
dung chi sb Cit don 1& (bang 2 va 3).

Trong s 6 ca am tinh gia, ¢ 2 tré 2 thang
tudi, 3 tré 3 thang tudi va 1 tré 4,5 thang tudi.
Két qua sang loc bdng MS/MS ¢é 3 ca tang
methionine, 1 ca tang ornithine, 1 ca tang ca
methionine, phenylalanine va valine, 1 ca tat
ca cac chi sé trong gidi han binh thuéng. Do
citrulline ndm trong gi¢i han binh thuwong, sw
tang methionine, ornithine, phenylalanine va
valine c6 thé gap trong cac bénh ly rdi loan
chuyén héa bam sinh di truyén khac ciing nhw
thi» phat trong nhiéu tinh trang bénh khac, nén
két qua sang loc khéng gilp ich trong cac trudng
hop nay. Cac biéu hién Iam sang va xét nghiém
thwong quy khac da gidp bac si lam sang chi
dinh phan tich dot bién gen SLC25A13, tir d6
c6 két qua khdng dinh chan doan bénh thiéu
citrin. Nhw vay, viéc sang loc bénh thiéu citrin
bang MS/MS c6 thé cho két qua khong rd rang
ngay ca khi cac bénh nhan co triéu chirng. Bac
sTlam sang can lwu y han ché nay, xem xét cac
d&c diém lam sang va xét nghiém khac dé chi
dinh phan tich gen khi can thiét.

V. KET LUAN

Citrullin trong mau mau thdm khé co do
nhay, d6 dac hiéu, gia tri dw bao dwong tinh, am
tinh cao trong sang loc bénh thiéu citrin & nhém
bénh nhi nguy co cao tir 0 dén 6 thang tudi. So
v&i viéc sir dung chi sb Cit don 18, su két hop
gitra cac chi sé Cit, Cit/Lys va Cit/Ser lam gidm
ddé nhay, tuy nhién cai thién do dac hiéu va gia
tri dw bao dwong tinh trong viéc phat hién bénh
thiéu citrin bang phwong phap MS/MS.
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Summary

VALUE OF TANDEM MASS SPECTROMETRY IN SCREENING
FOR CITRIN DEFICIENCY IN CHILDREN AGED 0 - 6 MONTHS

Citrin deficiency is an autosomal recessive metabolic disorder caused by mutations in the
SLC25A13 gene, affecting various metabolic processes such as glycolysis, glucose synthesis, amino
acid metabolism, the urea cycle, and lipid metabolism. Tandem mass spectrometry (MS/MS) is a useful
tool for newborn screening; however, the sensitivity and specificity of MS/MS screening are not high,
leading to numerous false-negative and false-positive cases. Neonatal and high-risk screening using
MS/MS has been conducted at the National Children’s Hospital since 2018, revealing a relatively
high rate of suspected citrin deficiency cases, especially in the 0 - 6 month age group. A retrospective
study of data from January 2018 to May 2024 aimed to evaluate the value of the MS/MS method
in screening for citrin deficiency in the 0 - 6 month age group. Results showed that Citrulline levels
in dried blood spot samples for citrin deficiency screening in high-risk infants aged 0 to 6 months
had sensitivity, specificity, positive predictive value, and negative predictive value of 100%, 99.5%,
82.9%, and 100%, respectively. The combination of Cit, Cit/Lys, and Cit/Ser indices had sensitivity,
specificity, positive predictive value, and negative predictive value of 98.9%, 99.7%, 87.5%, and
100%, respectively. Compared to using the Cit index alone, this combination reduces sensitivity but
improves specificity and positive predictive value in detecting citrin deficiency using the MS/MS method.

Keywords: Citrin deficiency, newborn screening, tandem mass (MS/MS), neonatal intrahepatic
cholestasis caused by citrin deficiency (NICCD).
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