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nam 2021 cho thay hiéu qua diéu tri dau than
kinh tao bang dién cham, xoa bop bam huyét két
hgp bai thudc T vat dao hong 2, 4.

Két qua diéu tri. Nghién clu nay cé su
khac biét v&i nghién clfu ca Nhan Hong Tam vé
ty 1& cac két qua diéu tri, nguyén nhan cd thé do
ddc diém thé chat khac nhau, hodc ty 1é mac cac
hoi chiring 1dm sang khac nhau cla ngudi bénh
3. Trong nghién citu khong cé NB khéi va tor
vong, do do, ty Ié NB giam/dd cling gidm. Do
dau than kinh toa la bénh man tinh, kho diéu tri
khoi, va dé tai phat, nén NB ngoai két hgp nhiéu
PP diéu tri con can boi dudng thoi quen tot trong
sinh hoat va cong viéc.

V. KET LUAN

Trong cac PP dung thubc, sir dung nhiéu
nhat 1& thuSc thanh phdm, con trong cac PP
khong dung thudc, st dung nhiéu nhat la dién
cham. S dung két hgp gilrta PP dung thudc va
PP khong dung thudc, cho két qua diéu tri cao.
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NGHIEN CU'U TOI 0’'U HOA QUY TRINH
SANG LOC BENH LY GALACTOSEMIA O TRE SO’ SINH

Nguyén Anh Ngoc!, Ta Vin Thao!, Bui Thi Bao?, Tran Khanh Hoa?

TOM TAT

Bénh galactosemia la bénh ly thiéu hut enzyme
trong con dudng chuyen héa galactose. Do vay, ngudi
bénh - nhat la tre sd sinh khdng thé chuyén hda
dudng galactose c6 trong sifa thanh du‘dng glucose
dan dén tinh trang thi€u hut ndng lugng, co thé gay
ra nhiing hau qua nghlem trong lén surc khoe, tri tug,
tham chi 13 tinh mang cla tré sau khi bu sita me hoac
sifa cong thic thong terdng Galactosemia la bénh 1y
di truyén I&n nhiém sac thé thudng. Bénh dugc phan
loai dya trén dot bién gen, trong dé pho bi€n nhat la
bénh ly galatosemla tuyp 1 hay thé& c6 dién do dot
bién gen GALT gdy ra thiu hut enzyme galactose- 1-
phosphate uridyl transferase (GALT) Tuy gay ra hau
qua ndng né nhung bénh c6 thé phat hién dugc sém
ngay sau sinh théng qua sang loc dinh Ilugng hoat do
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enzyme GALT trén cac mau mau khé got chan. Trong
ngh|en cliu nay, ching téi da xac dinh gia tri trung
blnh va phan bé hoat do GALT, xay dung quy trinh
sang loc dé t&i uu hiéu qua sang loc bang cach phan
tich Tan 2 (sau 1 tuan tir khi 18y mau [an 1) cho cac xét
nghiém ¢ nguy cd cao & xét nghiém lan dau. Két qua
thuc hién trén 11937 tré sd sinh tai Tinh Ninh Binh
cho thdy, cé 11 két qua nguy cd cao trong lan dau
thuc hién xét nghiém, chiém ti 1€ 1/1085. Két qua xét
nghiém [an 2 cua cac bénh nhan nguy cd cao cho thdy
€6 6 bénh nhan co hoat d6 GALT trG vé binh thu‘dng,
5 bénh nhan van & muc nguy cd cao chiém ti e
1/2387. Sau khi thuc hién chan doan trén 11 ca nguy
cd cao, cd 1 ca 1a duong tinh that, dong thdi tiép tuc
theo d0| lam sang dén thdl diém h|en tai th| khong cé
ca nao am tinh g|a Nhu vay do déc hiéu cta phuang
phap sang loc bdng Idy mau mau got chan lan 1 Ia
99,91%, 1an 2 1a 99,97%; do nhay, gia tri du doan am
tinh 1a 100% va gia tri du doan dugng tinh lan 1 I3
9,1% trong khi lan 2 la 20,0%. Két qua nghién cdu
gop phan hoan thién cac danh gia vé két qua cla
chudng trmh sang Ioc sg sinh, gilp nang cao hleu qua
sang loc, glam th|eu s6 Iu‘dng dudng tinh g|a dong
thai g|up gidm cac chi phi cho cac xét nghlem chan
doan xac dinh, t6i uu hda ngudn luc kinh té xa hoi.
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Tur khoa: Sang loc sG sinh, ldy mau got chan,
glactosemia, GALT, thi€u hut enzyme galactose-1-
phosphate uridyl transferase

SUMMARY
OPTIMIZING THE NEWBORN SCREENING

PROCESS FOR GALACTOSEMIA

Galactosemia is an inborn metabolic disorder
characterized by a deficiency of enzymes in the
galactose metabolic pathway. Consequently, the
patients with galctosemia are unable to convert
galactose in milk into glucose, resulting in an energy
deficiency that can lead to serious health, intellectual,
and even life-threatening consequences, particularly
after consuming breast milk or regular formula.
Galactosemia is an autosomal recessive genetic
disorder. The disease is classified based on gene
mutations, with the most common being classic
galactosemia, caused by mutations in the GALT gene,
leading to a deficiency of the enzyme galactose-1-
phosphate uridyl transferase (GALT). Despite the
severe consequences it can bring, the disease can be
detected shortly after birth through quantitative
enzyme activity analysis of GALT in dried blood spot.
In this study, we have determined the mean and
distribution of GALT activity, established a screening
procedure to optimize the efficiency of screening by
conducting a second analysis (a weeks after the first
sample collection) for high-risk tests from the initial
screening. Results from 11,937 newborns in Ninh Binh
Province showed that there were 11 high-risk results
in the first round of testing, accounting for a rate of
1/1,085. The second round of testing for these high-
risk patients revealed that six of them had normal
GALT activity, while five remained at high risk,
constituting a rate of 1/2,387. After diagnosing 11
high-risk cases, one was truly positive, and ongoing
clinical monitoring has shown no false-negative cases
to date. Therefore, the specificity of the first-round
blood spot screening method was 99,91%, while the
second round achieved 99,97%. The sensitivity,
negative predictive value for the first round was
100%, and the positive predictive value was 9,1%,
whereas in the second round, it was 20,0%. The
results of this study contribute to improving the
evaluations of the newborn screening program,
enhancing screening efficiency, reducing the number
of false positives, and optimizing the economic and
societal resources associated with diagnostic testing."

Keywords: Newborn screening, heel prick, dried
blood spot, glactosemia, GALT, galactose-1-phosphate
uridyl transferase enzyme deficiency

I. DAT VAN DE

Bénh galactosemia la mot trong cac bénh ly
r&i loan chuyén hda di truyén bam sinh. Bénh do
thiéu hut enzyme trong con dudng chuyén hda
galactose. Do vay, ngudi bénh - nhat la tré so
sinh khéng thé chuyén hdéa dudng galactose co
trong sifa thanh dudng glucose dan dén tinh
trang thi€u hut ndng lugng, cd thé gay ra nhiing
hau qua nghiém trong lén sic khoe, tri tué,

tham chi la tinh mang cla tré sau khi bu sita me
hodc sifa cong thirc thong thudng. Galactosemia
la bénh ly di truyén I3n nhiém s3c thé thudng.
Bénh dugc phan loai thanh 4 loai dua trén dot
bién gen, trong dé phd bién nhat 1a bénh ly
galatosemia tuyp 1 hay thé c6 dién, bénh ly
GALT do dot bién gen GALT gay ra thi€u hut
enzyme galactose — 1 - phosphate uridyl
transferase. Tuy gay ra hau qua nang né nhung
bénh cé thé phét hién dugc sGm ngay sau sinh
théng qua sang loc dinh lugng hoat d6 enzyme
GALT trén cac mau mau kho gét chan (1).

Sang loc sd sinh ndi chung va bénh ly GALT
déu co thé cho két qua duang tinh gia. Dac biét,
bénh ly GALT la mot bénh ly hiém gdp, cd tan
xuat khoang 1:30000 - 1: 60000 tré sc sinh &
cac nudc chau Au va thap han rat nhiéu & cac
nudc chau A. Cac thdng tin d&c diém xét nghiém
cling nhu quy trinh t6i vu cho sang loc bénh con
rat han ché (1), (2). Do dd, ching toi thuc hién
nghién cu “Nghién clu t6i uu hda quy trinh
sang loc bénh ly galactosemia & tré so sinh” vGi
muc tiéu xac dinh ddc diém hoat d6 enzyme
GALT va xay dung quy trinh t&i uu hdéa qua trinh
sang loc sd sinh déi vdi bénh ly galactosemia tur
do lam gidm thiéu viéc thuc hién xét nghiém
chén doan khdng can thiét.

II. DOl TUQNG VA PHUONG PHAP NGHIEN CU'U

2.1. Poi tugng nghién ciru. Tré sd sinh tir
24-72 gi6 tudi trén tat cad cac huyén cla tinh
Ninh Binh dugdc ldy mau gét chan lam xét
nghiém sang loc.

*Tiéu chudn lua chon: Gia dinh tré s sinh
dong y tham gia nghién ctru

— Mau mau dudc lay dang quy trinh, day dua
thong tin, s6 lugng va chat lugng

* Tiéu chuén loai tru:

— Gia dinh tré so sinh khéng chap thuan
tham gia nghién ciu

— Mau mau khong dua théng tin, khdng du s6
lugng hodc chat lugng

2.2. Phuaong phap nghién ciru:

Thiét ké nghién ciru: MO ta cét ngang

Dia diém nghién cdu: Céng ty C6 phan
Chemedic Viét Nam

Thoi gian nghién cau: tr 01/01/2019 -
31/12/2020 B )

Phuong phap chon mau: Chon mau thuan
tién.
Ky thuét thu thip mau bénh phém: Tré
SO sinh 24-72 i tuGi (t6t nhat 1a 48 gid sau
sinh) sé& dugc nhan vién y té Iay mau got chan
vao gidy thdm chuyén dung, dé€ khé tu nhién,
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bao quan va van chuyén dén Trung tam xét
nghiém ctia Cng ty C& phan Chemedic Viét Nam
trong vong 24 gi¥. Cac mau bénh phadm khdng
dd tiéu chuén Iya chon bj loai trur.

Mau bénh pham dugc dinh lugng hoat do
enzyme GALT bang kit Neonatal Phenylalanlne
and Neonatal GALT, hang Perkin Elmer va do
huynh bang may Victor-2D cla hang Perkin
Elmer. Cac mau cé két qua hoat d6 enzyme
GALT < 3,5 U/g Hb dugc coi la mau nguy cd
cao. Cac mau dugc lay lai va thuc hién xét
nghiém sang loc lan thr 2 va xét nghlem chén
dodn sau 1 tuan ké tur th&i diém 18y mau [an 1.

Phan tich va xua' ly sé liéu: Phan tich
théng ké bang phan mém SPSS 20.0

Dao dirc nghién ciru: Nghién ciru tuan thu
nghiém cac quy dinh vé dao dic trong nghién
clu: d6i tugng hodc ngudi gidam hd ndm rd muc
dich nghién cru va tu nguyén cung cap thong
tin, cac thoéng tin dugdc bao mat va chi phuc vu
muc dich nghién c(u.

IIl. KET QUA NGHIEN CU'U )

*Hoat d® GALT. Téng cong 11937 mau
mau got chan dugc xét nghiém dinh lugng hoat
d6 GALT. Gia tri trung binh clia hoat d6 GALT la
9,59 U/g Hb. Phan vi th(* 5 hoat db l1a 5,60
U/gHb (Hinh 1). K& qua phén tich kiém dinh
Kolomogrow-Smirnov cho thay hoat do GALT

khong tudn theo phan bd chuan (p<0,01).
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Hmh 1. Hoat do GALTtren 11937 mau sang loc

* Két qua toi vu héa quy trinh sang loc
GALT. Két qua sang loc [an 1 cho 11 mau duadng
tinh. Cac mau dugc lay lai va thuc hién xét
nghiém sang loc lan th& 2 va xét nghlem chan
doan. Két qua sang loc lan 2 cho 5 mau du’dng
tinh, trong dé c6 1 mau dugc chan doan méc
bénh GALT. Khong c¢6 mau am tinh gia. Do
nhay, d0 dac hiéu, gia tri du doan am tinh cla
ca hai lan déu xap xi cho t6i 100%. Tuy nhién,
gia tri du doan ducng tinh (PPV) cua lan 1 chi
9,1% thap han rat nhiéu so vai [an thir 2 sau khi
sang loc lai la 20%. (Bang 1). Do vay, ching t6i
dé xuat quy trinh thuc hién Iay mau sang loc lan
th( 2 sau 1 tudn ddi v6i mau bénh phdm nguy
cd cao. Néu ca hai lan duong tinh, bénh nhan
nén dudc thuc hién cac xét nghiém chan doan
bénh (Hinh 2).

Bang 1. Két qua sang loc bénh ly GALT trén 11937 bénh nhan
< ~ Do dac | Giatridu | Giatridyu
Dtt:.:l':g t?l::?;i% tl|\|l11;1 Am tinh 2;?(:2?:‘)’ hiéu |doan duong| doanam
. by that (d d/(b+d)|tinh +b) tinh d/(c+d
thit () () |gia (o) (D) (o) *| ¢/ (pAtinh B/ (A +b)tinh A (c+d)
Két qua lan 1 1 10 0 11936 100 99,91 9,1 100
Két qua lan 2 1 4 0 11936 100 99,97 20 100
PN Pinh lugng hoat d6 enzyme GALT la phuang
<GALT=33 LE,“, s I phép c6 d6 nhay va do déc hiéu cao. Tuy nhién,

\ -
s e
S
TN
e .
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G o v > [ -

o | \u\.\\ /,
Két qua sang loc |-
binh thwong
Hinh 2. So do quy trinh t6i uls hda sang loc GALT
IV. BAN LUAN

Bénh ly rdi loan chuyén hda di truyén bam
sinh GALT néu khong dugc phat hién kip thai cd
thé gdy cac hdu qua nghiém trong cho tré. Tuy
nhién bénh ly c6 thé dugc sang loc thdng qua
xét nghiém dinh lugng hoat d6 enzyme GALT.
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giong nhu cac xét ngh|em sang loc s sinh khac,
két qua sang loc GALT van ¢ thé ¢ ~dudng tinh
gia do anh erdng bdi nhiéu yeu t6 dan dén viéc
thuc hién chan doan khdng can thiét (6). Bénh ly
GALT la bénh ly hiém gap, cé tan xuat khoang
1:30000 - 1: 60000 tré sc sinh & cac nudc chau
Au va thdp hon rat nhiéu & cac nudc chau A.
Ngoai ra, ti Ié tré sg sinh dudc sang loc & Viét
Nam con kha thap, khoang 38,5% tré trong nam
2018 (7). Do véy, cac dic diém vé hoat d6 GALT
cling nhu cai tién quy trinh cho sang loc bénh ly
con kha han ché.

Trong thdi gian 02 ndm tir 01/01/2019 dén
31/12/2020, nghién ctu da thuc hién sang loc
hoat d0 GALT trén 11937 mau mau kho tré so
sinh & tat ca cac huyén tinh Ninh Binh. Két qua
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cho thady: Gia tri trung binh cta hoat d6 GALT la
9,59 U/g Hb. Phan vi th 5 hoat d6 la 5,60
U/gHb. k& qua phén tich kiém dinh
Kolomogrow-Smirnov clia nghién clru cho thady
hoat dd GALT khéng tuan theo phén bd chuén.
Hoat d0 trung binh trong nghién cu cao han so
V@i gia tri trung binh khi nghién ctru 999 tré so
sinh clla Wallac Oy, Turku, Finland va nghién
cfu cla Arieh S. Cohen va cong su, két qua
GALT lan la 8,0 U/g Hb va 6,0 U/g Hb (8). Phan
b6 gia tri GALT trong hai nghién cu déu khong
tudn theo phan bS chuén. Su khac biét vé gia tri
trung binh hoat d6 GALT ¢4 thé do su khac biét
vé tinh chat dan toc.

Két qua sang loc lan 1 cho 11 mau derng
tinh va lan 2 cho 5 mau derng tinh, trong do co
1 mau dudc chdn doan méc bénh. Khéng c6
trudng hgp am tinh gia. Ca hai lan sang loc déu
c6 d6 nhay, do dac hiéu va gia tri du doan am
tinh rat cao (xap xi cho t8i 100%). Tuy nhién,
gia tri du doan duong tinh cla sang loc lan thr
nhat la 9,1% thap han rat nhiéu so vdi [an th 2
la 20%. Két qua nay tuang tu vdi cac nghién clu
V€ viéc thuc hién xét nghiém sang loc lan thir 2
sau khi c6 két qua duong tinh [an 1 nham tang
d6 dac hiéu va gia tri du doan dugng tinh trong
bénh ly tdng san tuyén thugng thdn bam sinh,
thi€u men G6PD, xd nang v.v. (8). Trong nghién
cfu nay, Viéc thuc hién Idy mau sang loc lan 2
gilip t6i uu hda quy trinh, tiét kiém thdi gian va
chi phi cho céc gia dinh khi giam thiéu dugc s
tré phai lam xét nghiém khang dinh tai cac bénh
vién tuyén cao han.

Két qua sang loc duang tinh bénh GALT la
5/11937 (xdp xi 0,041%) ti I&€ nay cao hon
nghién cdu khac tai bénh vién Phu san Hai
Phong, bénh vién San nhi Nghé An, bénh vién
Trung uong Hué (khéng phat hién truGng hgp
nao); thap han ti 1€ phat hién tai bénh vién Dai
hoc Y Dugc thanh phd H6 Chi Minh (0,56%) (3),
(4), (5), (6) Ti Ié duang tinh that trong nghién
clru la 1:11937 cao han so vdi ti 1é méc khoang
1:60000 trén toan thé gigi (1). Tuy nhién, do
chua cd thong tin ti 1€ mac bénh cu thé & Viét
Nam nén can thuc hién thém xét nghiém sang
loc & c8 mau 18n han dé xéc dinh dugc chinh xac
ti 1€ mdc bénh GALT & Viét Nam.

V. KET LUAN

Trong thdi gian 02 nam tir 01/01/2019 dén
31/12/2020, nghién cdu da thuc hién sang loc
hoat d0 GALT trén 11937 mau mau kho tré sg
sinh & tdt ca cac huyén tinh Ninh Binh. Gia tri
trung binh cla hoat d6 GALT la 9,59 U/g Hb.

Phan vi tht 5 hoat d6 la 5,60 U/gHb, hoat do
GALT khong tuan theo phan b6 chuan. Két qua
sang loc lan 1 cho 11 mau dudng tinh va lan 2
cho 5 mau duong tinh, trong dd c6 1 mau dugc
chan doan mac bénh. Khong cé trudng hgp am
tinh gid. Ca hai lan sang loc déu c6 d6 nhay, do
dac hiéu va gia tri du doan am tinh rat cao (xap
xi cho t&i 100%). Tuy nhién, gid tri du doan
dudng tinh cla sang loc [an thr nhat la 9,1%
thap hon rat nhiéu so véi [an thd 2 la 20%. Quy
trinh xét nghiém dugc t6i vu hda bang viéc Idy

lai mau phan tich sau 01 tudn k€ tu thdi diém &y

mau lan 1. Két qug dugng tinh can dugc thuc

hién xét nghiém chan doan bénh.

Két qua nghién cltu gép phan hoan thién cac
danh gia két qua chuong trinh sang loc sa sinh,
gilp nang cao hiéu qua sang loc, giam thiéu s6
lugng duong tinh gia, dong thdi giup giam cac
chi phi cho cac xét nghiém chan doan xac dinh,
t6i uu hda nguon luc kinh té€ xa hoi
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