TAP CHI NGHIEN CUU Y HOC

BAO CAO HAI TRUONG HQP PHENYLKETON NIEU PHAT HIEN MUON
VOl CHAN POAN ROI LOAN PHO TU KY O GIAI POAN TRE NHO
DPao Thi Trang"?™, Tran Birc Phan3, Hoang Thi Ngoc Lan'?

T6 Thi Thuy Ninh', Lé Thi Thu Huyén', Nguyén Hiru Blirc Anh'?
boan Thi Kim Phwong'? Lwong Thi Lan Anh'?

"Trirong Pai hoc Y Ha Noi
2Bénh vién Dai hoc Y Ha Noi
3Dai hoc Phenikaa

Phenylketon niéu (PKU) la bénh di truyén I&n c6 tan suat mang gen & Viét Nam khodng 1/60. Néu khéng
phét hién va diéu tri sém, bénh dan dén rbi loan phét trién than kinh nhw dong kinh, chdm phét trién tam thén
(CPTTT) va cé thé biéu hién réi loan phd tw ky (ASD) & mét sb ngudi bénh. Chiing toi trinh bay hai triromg hop:
Tré nam 8 tubi duoc chén doan mac ASD ttr 3 tubi, diéu tri can thiép khéng cai thién va tré niv 10 tubi duoc
theo déi ASD va CPTTT tir 30 thang tudi. Ca hai tré duoc dwa dén kham tai Trung tdm Di truyén Idm sang,
Bénh vién Pai hoc Y Ha Néi trong qua trinh tw vén di truyén truéc sinh cho ngudi me ctia ngudi bénh, dang
mang thai. Kham 1am sang, dinh luong acid amin va gidi trinh tw hé gen phat hién bién thé gay bénh trén gen
PAH, chan doan xéc dinh nguoi bénh méc PKU thé cé dién. Béo céo ca bénh nay nhédn manh tdm quan trong

ctia viéc xem xét réi loan chuyén héa phenylalanine trong chén doén phén biét & tré méc ASD trén lam sang.

T khéa: Phenylketon niéu, réi loan phé tw ky, tw van di truyén, chan doan trwéc sinh, sang loc so’ sinh.

I. DAT VAN DE

Phenylketon niéu (Pheylketonuria - PKU;
MIM #261600) 1a mdt réi loan chuyén hoa
gay ra b&i cac bién thé gay bénh trén gen ma
hdéa enzyme phenylalanine hydroxylase (PAH),
dan t&i thiéu hut enzyme PAH, tiv do, 1am tang
ndng dd phenylalanin trong mau. Day 1a bénh
di truyén I&n trén nhiém sic thé thudong voi
tan suat nguoi lanh mang gen & Viét Nam 1a
khoang 1/50 (2,4%)." Trén thé gidi, ty Ié tré so
sinh hién mé&c 1a 1/10.000 - 20.000. Hién tai, da
c6 hon 1500 bién thé gay bénh trén gen PAH
lién quan t&i PKU da dwoc bao cao trong co sé&
di¥ liéu bioPKU (http://www.biopku.org).? Du da
c6 nhiéu nghién ctru vé mdi twong quan kiéu
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gen - kiéu hinh ctia bénh, nhwng day van la mét
thach thirc béi sw da dang cac bién thé PAH va
kiéu hinh trong PKU. Ba nhém kiéu hinh PKU
da dwoc mo ta, bao gdm: tdng nhe phenylalanin
mau (Phenylalanin mau: 120 - 600 pmolll),
PKU trung binh (Phenylalanin mau: 600 - 1200
umol/l) va PKU cb dién (Phenylalanin mau >
1200 pmol/l), trong d6 thé trung binh va thé cb
dién can dwoc diéu tri.?

Phenylalanine trong mau cao c6 thé di qua
hang rao mau néo gay doc hé than kinh, gay
cac bat thuwong vé tam than, than kinh, doi khi
dan dén s biéu hién gidng nhau gitra PKU va
cac rbi loan phat trién tam than, trong d6 cé
réi loan phd tw ky (Austism spectrum disorder
-ASD).* Biéu hién ASD & ngudi bénh PKU
da dwoc ghi nhan trong cac bao cao ca bénh
trén thé gioi. Viéc tang cao ndng do acid amin
phenylalanine trong méau c6 thé l1a moét yéu té
kh&i phat hodc lam trAm trong thém céc triéu
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ching tw ky.® Trong khi réi loan phd tw ki la
nhom réi loan dén nay chwa c6 diéu tri d&c hiéu
va thuwong la nhém bénh da nhan té thi PKU
l& mot bénh di truyén don gen, c6 thé didu tri
dwoc néu phat hién kip thei.f Sang loc so sinh
(SLSS) bénh PKU dwgc dwa vao chuong trinh
sang loc qudc gia tai My tlr ndm 1963 gitp phat
hién, diéu tri sém (trong vong 4 tuan dau sau
sinh), han ché nhirng khiém khuyét I&n vé tam-
than kinh cia PKU bang ché do dinh duéng
han ché phenylalanine subt doi.” Tai Viét Nam,
chwong trinh SLSS bét dau tv nam 1998, dén
nay chuwong trinh trién khai 3 bénh co ban (Suy
giap bam sinh, tang san thuweng than bam sinh
va thiéu men G6PD) trén 63 tinh thanh. Nhirng
nam gan day, SLSS mé& rdng cho cac bénh rbi
loan chuyén héa trong dé c6 PKU dugec trién
khai & nhiéu bénh vién, dja phwong, tuy nhién
chwa nam trong dich vu duwgc bao hiém y té chi
trd. Hai trrdng hgp ching t6i bao cao la nhirng
trwdng hop dau tién tai Viet Nam véi chan doan
ban du 1a ASD, tuy nhién, qua qua trinh tham
kham lam sang, khai thac tién st va cac xét
nghiém da gitp chan doan xac dinh PKU thé
trung binh va thé cb dién & hai tré.

Il. GIOI THIEU CA BENH

Ca lam sang 1:

Tré nam (1.1, Hinh 1), 8 tudi, duwoc dua toi
kham tai Trung tdm Di truyén |am sang, Bénh
vién Dai hoc Y Ha Néi trong qua trinh tw van di
truyén trwdc sinh cho nguwdi me hién tai mang
thai Ian hai, thai 12 tuan. Tién st ban than: tré
l& con dau cla gia dinh, qua trinh mang thai
chwa phat hién bat thuwong, tré sinh thuwdng, du
thang, khéng ngat, can nang luc sinh 3000g,
tré khong dwoc SLSS. Tré biéu hién cham cac
méc van dong, 24 thang tré biét di, cham phat
trién ngdn ng, twong tac kém so véi tré déng
trang Itra. Kham chuyén khoa Tam than lac 37
thang: test Denver Il v& cac méc phat trién: van

dong thé binh thuwdng, van dong tinh tuwong
dwong tré 13 thang, ngén ngir twong dwong
tré 9 - 10 thang, twong tac ca nhan - xa hoi
twong dwong tré 12 thang, test CARS (The
Childhood Autism Rating Scale-CARS): 42 - 44
diém (twong dwong mirc d6 tw ky nang). Tré
dwoc chan doan ASD va gia dinh cho tré can
thiép ASD lién tuc trong nhiéu nam, tuy nhién
cai thién 1am sang khoéng dang ké. Tai thoi diém
téi kham: Tré tinh, nang 24kg, cao 125cm, vong
dau 48cm, khudn mat dai, khdng cé bé mat bat
thwdng, da niém mac binh thwong, mau téc
chwa phat hién bat thuwéng (anh cua tré khi toc
dai, mau téc vang) (Hinh 1), tré chi phat am
vb nghia, goi it dap rng, it thwc hién cac déng
tac, clr chi theo ménh lénh. Chan doan: CPTTT
chwa ré nguyén nhan.

Gia dinh dwoc tw van xét nghiém giai trinh
tw hé gen ma hoa (exome sequencing) cho tré
bénh. Két qua phat hién bién thé ddng hop tr
NM_000277.3:c.722del (p.Arg241ProfsTer100)
trén gen PAH, day la bién thé nay gay mét
nucleotide & exon 8/14 ctia gen PAH, gay dich
khung dich ma ttr vi tri acid amin thir 241 va dan
dén két thuc sém qua trinh dich ma. Bién thé
nay dwoc phan loai Gay bénh trén dir liéu bién
thé 1am sang cla vién sirc khde québc gia Hoa
Ky (ClinVar) v&i 5 ban ghi (submissions) trong
kiéu hinh PKU. Theo hwéng dan phan loai bién
thé cha Hiép hdi Di truyén Y khoa Hoa Ky, bién
thé nay dwoc phan loai Gay bénh (PVS1, PM2,
PP5).8° Tré tiép tuc dworc chi dinh phan tich acid
amin mau bang ky thuat phan tich sic ky 16ng
(Ultra-Performance Liquid Chromatography
- UPLC), thwc hién trén 2ml mau chéng doéng
heparin tai bénh vién Nhi Trung wong. Két qua
dinh lwvgng phenylalanine trong mau cua tré la
1049,97 umol/L (gia tri tham chiéu binh thuwong:
26 - 91 ymol/L), cac acid amin khac trong gi&i
han binh thuwong. Tré duwoc chin doan xac
dinh: Cham phat trién tdm than - PKU thé trung
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binh. Tw van ché d6 &n tai khoa Dinh dwéng va
theo ddéi dinh ky bénh Iy PKU cho tré tai Khoa
Noi tiét - Chuyén héa - Di truyén. Kiém tra lai
néng dd Phe Gia dinh dwoc tw van kiém tra

—
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gidi trinh tw gen PAH va xac dinh bd me mang
di hop t&r bién thé gen NM_000277.3:c.722del
(p.R214PfsX100). Tw van chan doan trwdc sinh
cho thai ky dwoc thwe hién.

Hinh 1. Anh ca lam sang 1
(A) Hinh anh tré téc vang (khi dé téc dai);
(B) Hinh &nh tré luc t&i khém (téc ngdn, mau téc den)
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Hinh 2. Pha hé ca lam sang 1

Ca lam sang 2:

Trwdng hop th hai la tré ni (111.4, Hinh 3),
11 tudi. Tré dwoc dwa dén kham trong qua trinh
tw van cho me 1a thai phu 37 tudi, PARA 3012,
trong do cé 1 lan sy thai sém, 1 con gai méc
tim bam sinh t&r vong 7 thang (khéng thuc hién
xét nghiém di truyén), 1 con trai khde manh
(hoc Iyc trung binh), 1 con gai cé6 CPTTT chua
rd nguyén nhan (Hinh 3). Trwdc lan mang thai
nay, gia dinh da kham va twv van trwéc mang

thai tai khoa San ctia mét bénh vién, va duoc
chi dinh kiém tra nhiém s&c thé dé va sang loc
tinh trang mang gen thalassemia cho hai vo
chdng. V&i két qué nhiém séc thé binh thwong,
chi ¢c6 nguwdi me mang gen thalassemia, bd
khéng mang gen thalassemia, gia dinh dwoc
tw van mang thai ty nhién. Hién tai, ngwdi me
mang thai tuan thir 18. Qua khai thac tién s
gia dinh, chung t6i dé nghi gia dinh dua tré
CPTTT t&i kham.
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Kham tré bénh (Ill.4) ghi nhan cac triéu
chirng lam sang: Tré nang 30kg, cao 135cm,
vong dau 50 cm, tdéc sang mau (vang), da tréng,
tré biéu hién rdi loan hanh vi (hung héng, la hét,
quay pha), khéng cé kha nang giao tiép ngoén
ngl va anh mat (Hinh 4). Tién s& ban than: Con
th¢ 3 trong gia dinh, qua trinh me mang thai
khong phat hién béat thwong, tré dé thuong, da
thang, khéng ngat, can nang khi sinh 3300g,
sau sinh tré khong dwogc thyc hién SLSS.
Cham cac méc phat trién tam than, van dong, 7
- 8 thang tudi chwa biét 13y, it hdng chuyén. Két
qua MRI cé hinh anh cham myelin hoa (theo
s6 kham bénh, gia dinh hién khéng con lwu gity
hinh anh MRI). Tré da dwoc theo doi ASD va
CPTTT tir 30 thang tudi. Can thiép ASD khong
cai thién, khoang 4 tudi, tré dwoc kham lai va
chan doan Bai n3o.

Céac trieu chirng lam sang ghi nhan & tré
goi y t&i bénh ly PKU. Chung t6i chi dinh
xét nghiém phan tich acid amin mau bang
ky thuat phan tich sic ky 16ng trén mau mau
ngoai vi (2mL, éng chéng déng Heparin) tai
bénh vién Nhi trung wong, két qua dinh lwong
phenylalanine trén 2000 pmol/L (gia tri tham
chiéu binh thwdng: 26 - 91 pmol/L). Chan

doan xac dinh & tré: PKU thé cb dién.

Do ngwdi me dang mang thai gan 19 tuan,
chung toi tw van thwe hién giai trinh tw hé gen
ma hoa trén 4503 gen (trong dé c6 gen PAH
va cac gen lién quan t&i tdng phenylalanine
mau khac) lién quan t&i 1am sang cho gia dinh
(clinical exome sequencing - CES-trios). Cac dbi
twong xét nghiém bao gdm: tré bénh, thai (mau
dich &i nudi cy) va bbd ngudi bénh. Két qua phat
hién bién thé NM_000277.3:c.1200-1G>C trén
gen PAH, kiéu gen déng hop t&r & mau tré bénh
va thai nhi, va kiéu gen di hop t&r & mau nguoi
bd. Bién thé nay dwoc phan loai Gay bénh trén
ClinVar vé&i 1 ban ghi trong kiéu hinh PKU. Theo
hwéng dan phan loai bién thé cta Hiép hoi Di
truyén Y khoa Hoa Ky, bién thé nay dwoc phan
loai Gay bénh (PVS1, PM2, PP4, PM3).1%'" Bién
thé nay da dwoc bao cdo trén y van & nhiéu
trwong hop méc PKU thé cb dién. Tré dwoc tw
van thdm kham thém tai Khoa Noi tiét - Chuyén
héa - Di truyén va Dinh dwéng. Gia dinh dwoc
tw van vé tién lwong cda thai ky va cac phwong
phap chan doan trwdc sinh cho cac lan mang
thai sau. Mau nguoi me sau dé dwoc gidi trinh
tw Sanger bién thé c.1200-1G>C trén gen PAH
va cho két qua di hop t&r (Hinh 5).
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Hinh 3. Pha hé ca lam sang 2
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Hinh 4. Anh ca lam sang 2

B C THEES A G C C T G i e c 2 L C T T T 6 C T GC CACAATACTCTTCG GCC

&0 70 a0

g

S0 100 1

e

Hinh 5. Hinh anh két qua giai trinh tw Sanger bién thé NM_000277.3:¢.1200-1G>C
trén gen PAH & mau mau me: kiéu gen di hop tir
Ghi chu: Miii tén den chi vi tri bién thé khdo sat.

Ill. BAN LUAN

Chung t6i bao cao vé hai trwong hop dwoc
chan doan, can thiép rbi loan phé tw ky va duoc
chan doan PKU nhiéu ndm sau chan doan ban
dau. Trén thé gidi, hau hét cac trwéng hop PKU
khéng dwoc phat hién do trién khai chwong
trinh SLSS khéng mé rong (chi bao gbém 2 -
3 bénh co ban trong dé khong c6 bénh PKU)
hoac do dd bao phu SLSS duéi 100%."? Trong
nghién clru clia chung t6i, ca hai tré bénh déu
khéng dwoc thie hién SLSS va sinh ra trong
giai doan d6 phu SLSS chwa cao, dac biét la
bénh PKU chwa dwoc ap dung trong chuong
trinh SLSS quéc gia cling nhw chwa dwoc trién
khai m& réong & cac bénh vién va cac phong

xét nghiém tw nhan tai Viét Nam. Do d9, hai tré
khéng dwoc phat hién sém bénh ly nay. Diéu
nay cho théy vai tro quan trong cla viéc thyc
hién SLSS mé réng bao gébm bénh PKU cho tré
so sinh sé giup tao co héi phat hién, va diéu tri
s&m bénh.

Hai tré dwoc dwa t&i kham tai bénh vién Nhi
v&i cac bidu hién vé cham phat trién tam than
- van ddng, va déu dwoc chan doan ban dau 1a
ASD. Ca lam sang 1 dwoc huwéng dan can thiép
tw ky trong 4 - 5 nam tai Ha Néi, trong khi tré
ther 2 dwoc can thiép trong hon 1 nam khéng
cai thién va dirng can thiép khi tré dwoc chan
doan bai nao tai Bénh vién Nhi. Trong qua trinh
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tw van di truyén trwdc sinh cho ngwoi me cla
nguwdi bénh, qua khai thac tién str, ghi nhan gia
dinh c6 con bi CPTTT, nén gia dinh da dwoc
chung toi de nghi dwa tré bénh t&i kham. Vo
bénh st va kham |am sang, két hop xét nghiém
phan tich acid amin mau cung vo&i giai trinh tw
gen da giup chan doan xac dinh hai tré méc
bénh PKU thé trung binh va thé cb dién. PKU
dwoc chan doan mudn & nhitng nguwdi bénh
nay doi héi phai quan ly chuyén biét, da chuyén
khoa va ca nhan héa hon so v&i cac tredng hop
dwoc didu tri sém."™ Ngudi bénh dwoc chan
doan PKU & giai doan mudn c6 thé biéu hién
phé kiéu hinh da dang nhw cham phat trién tam
than nghiém trong, réi loan van dong (bao goém
run, hanh vi rap khuén, mét diéu hoa). Cac réi
loan tam than bao gdm hanh vi am anh cuéng
ché va tw gay thuong tich, lo lang, trdm cam
va réi loan phd tw ky ciing xuét hién.™ Nhirng
trwdng hop phat hién mudn dan toi nhirng tdn
thworng than kinh khéng hdi phuc. Hai ca bénh
nay nhan manh rang cac bac si can nghi t&i va
loai trr PKU - mét bénh rdi loan chuyén héa
c6 thé diéu tri dwoc, & tré mac ASD trong thuc
hanh Iam sang, ngay ca khi cac chwong trinh
SLSS da dwoc trién khai rong rai. SLSS am
tinh gia dbi véi bénh PKU o6 ti 1& rat thap, tuy
nhién trwdng hop ASD va sau dé duwoc chan
doan la PKU du da c6 SLSS am tinh ciling da
duwoc bao céo trén thé gisi.*

Chan doan xac dinh nguyén nhan di truyén
dan téi CPTTT, ASD néi riéng cling nhw céac
bat thuwérng badm sinh, bénh ly nghi ngd cé yéu
t6 di truyén & céac thanh vién trong gia dinh sé
gilip cung cép théng tin quy gia cho tw van di
truyén trwde sinh hiéu qua, han ché nguy co tai
mac bénh & thé hé tiép theo. Hai gia dinh trong
nghién cu nay véi tién st con mac PKU thé
trung binh, thé cb dién dwoc tw van vé cac cach
thtrc chan doan trwdc sinh nhw choc 6i hoac
sinh thiét gai rau hodc xét nghiém di truyén
trwéc 1am td cho phéi, giup gia dinh Iwa chon

két hoach mang thai chi déng hon, han ché
nguy co tai méc va quyét dinh quan ly thai ky
phu hgp."

IV. KET LUAN

Hai ca bénh dwoc bao cao trong nghién
ctru véi biéu hién 1am sang chdng chéo gitra
céc triéu chirng cua rdi loan phd tw ky va bénh
phenylketon niéu. PKU chan doan muo6n gay ra
cac ton thwong than kinh khéng hdi phuc dan
t¢i ganh nang bénh tat & tré, anh hudng toi
tdm ly va chi phi cham so6c cho gia dinh. Vai tro
clia SLSS mé réng bao gdbm céc bénh réi loan
chuyén héa nhw PKU nén dwoc thuc hién rong
rai d& han ché bd sét cac ca bénh PKU va tao
diéu kién phat hién, diéu tri sém bénh khi chwa
co triéu chirng, cai thién tién lwgng bénh. Can
loai trir cac réi loan chuyén héa bam sinh trong
do co6 PKU & cac tré cd ASD, cham phat trién
tam than khong kém theo bat thwéong hinh thé.

LOI CAM ON

Xin tran trong cdm on cac gia dinh ngudi
bénh da déng y tham gia nghién clru. Cadm on
cac thanh vién cta Trung tdm Di truyén lam
sang va Hé gen, Bénh vién Bai hoc Y Ha Néi,
B6 mbén Y Sinh hoc - Di truyén, Trwong Pai hoc
Y Ha Naéi, Vién di truyén Y hoc, TP. HCM.
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Summary

TWO CASES OF LATE-DIAGNOSED PHENYLKETONURIA WITH
AUTISTIC SPECTRUM DISORDER IN CHILDHOOD

Phenylketonuria (PKU)is an autosomal recessive disorder with a carrier frequency of approximately
1/60 in Vietnam. Without early detection and treatment, it can lead to neurological developmental
disorders such as epilepsy, intellectual disability (ID), and, in some cases, autism spectrum disorder
(ASD). We present two cases: an 8-year-old boy diagnosed with ASD at age 3, whose condition did
not improve with intervention, and a 10-year-old girl with a history of ASD and ID since 30 months of
age. Both children were referred to the Center of Clinical Genetics, Hanoi Medical University, during
genetic counseling for their pregnant mothers . Clinical examination, amino acid quantification, and
whole-exome sequencing identified a pathogenic variant in the PAH gene, confirming a diagnosis of
classic PKU. These case reports highlighted the importance of considering phenylalanine metabolism
disorders in the differential diagnosis of children with ASD in clinical practice.

Keywords: Phenylketonuria, autism spectrum disorder, genetic counseling, prenatal
diagnosis, newborn screening.
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