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Notiién ciru sang loc so siuh béuh thiéu enzyme Glucose-6-phosphate dehydrogenase (G6PD)
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Tom tit:

Muc tiéu: Khao sat mot s6 yéu té anh hwéng dén hoat dd enzyme Glucose-6-phosphate dehydrogenase (G6PD) tir mau
mau gét chin tré so sinh va phan tich két qua sang loc mét so truwong hop thiéu hut enzyme G6PD. Phwong phap nghién
ctru: Mo ta cit ngang hdi ciru va tién ciru két hop mo ta ca bénh. Két qua: Nghién ciru trén 3.223 tré thue hién xét nghiém
sang loc so sinh mau gét chén tir thang 9/2022 dén thang 9/2023 cho thiy, ty 1¢ nguy co cao thiéu enzyme G6PD ¢ tré nam
cao hon dang ké so véi tré nir. Sw khac biét cé y nghia thong ké khi so sanh ty 1¢ tré c6 két qua nguy co cao sang loc & nhém
tré dan tdoc Mwong va cic dan toc thiéu so khac so véi nhém tré dan toc Kinh (p<0,01). Giira cic nhém ngay tudi iy mau
va can nang khac nhau, ty 1€ tré cé hoat d) enzyme ¢ ngwdng nguy co' cao thiéu enzyme G6PD khong c6 sw khac biét co y
nghia thong ké (p>0,05). Dot bién gip trong nghién ciru 1a G6PD Union (¢.1360C>T) (p.Arg454Cys), hoat do enzyme giam
<10%, twong trng v6i mire d9 thiéu enzyme Class I1. Két luan: Yéu to gioi tinh va dén tdc ciia tré c6 moi lién quan v6i hoat
do enzyme 0’ cac ngudng nguy co thiéu enzyme G6PD. Nghién ciru mdi twong quan gitra kiéu gen G6PD va Kiéu hinh ¢6 y
nghia rit 16m trong viéc tw van di truyen, dw doan tién lwong va quan ly tinh trang thiéu enzyme G6PD.

T khoa: At blen, thiéu GOPD, tré so sinh, tw van di truyen.

Chi s6 phén loai: 3.1

1. Dt van de

Thiéu enzyme G6PD 1a mét trong nhitng bénh Iy enzyme
phé bién nhit & ngudi, anh hudong dén hang triéu ngudi trén
toan thé gidi [1]. Bénh do dot bién trén gen G6PD, di truyén
lién két v6i nhiém sdc thé X tao nén nhiéu kiéu hinh lam
sang va sinh hoa. Biéu hién thuong gip nhat cta tinh trang
thiéu hut enzyme G6PD I thiéu mau, tan méu cip tinh va
vang da so sinh, thuong do tac nhan 6xy hoa ngoai sinh gay
ra. Sang loc so sinh bénh thiéu enzyme G6PD dong vai trd
quan trong trong viéc phong va diéu tri tan méau, vang da so
sinh kip thoi, han ché bién chimg vang da nhan nio - bién
chung khong hoi phuc, dé lai di ching chiam phat trién tim
than van dong va tro thanh ganh ning cho ca gia dinh va
x4 hoi. Tu nam 2015, chuong trinh sang loc so sinh bénh
thiéu enzyme GOPD da dugc md rong trién khai tai nhiéu
co s0 y t& Viét Nam, nhung cac nghién ctru vé sang loc so
sinh d6i v6i bénh thiéu enzyme G6PD van con han ché. Vi
vay chiing t61 thuc hién: “Nghién ctru sang loc so sinh bénh
thiéu enzyme GO6PD tai Bénh vién Da khoa Medlatec” vdi 2
muc tiéu: 1) Khao sat mot sé yéu té anh huong dén hoat do
enzyme G6PD tlr mau méu got chan tré so sinh; 2) Phan tich
két qua sang loc mot sd trudng hop thiéu hut enzyme G6PD
tir mau mau goét chan tré so sinh.
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2. Déi tuong va phuong phap nghién ciiu
2.1. Poi twong

Nghién ciru mé ta cit ngang hdi ctru két hop tién ctru
trén 3.223 tré duoc lay mau got chan tham gia sang loc bénh
thiéu enzyme G6PD, c6 day du dir liéu vé cac yéu td lién
quan trong thoi gian tir thang 9/2022 dén thang 9/2023.

2.2. Phwong phdp nghién ciru

Tét ca cac mau duge dinh luong hoat d6 enzyme G6PD
béng ky thuat ban dinh lugng str dung bo kit Neonatal G6PD
ND-1000 ciia Hang SISC trén hé théng may do mién dich
huynh quang Victor 2D. Hoat d0 enzyme <2,6 U/gHb
duoc phan loai nhom nguy co cao thiéu enzyme G6PD;
>2,6 U/gHb: nhom nguy co thap thiéu enzyme G6PD.

Cac chi sb gidi tinh, tudi léy mau, can ning lic sinh,
dan toc duoc phan nhom va tim mdi lién quan v&i ngudng
hoat d6 cao thép ctia G6PD. Mb ta ca bénh mot sb truong
hop duong tinh véi sang loc duge xét nghiém dinh lugng
hoat d0 G6PD mau tinh mach va xac dinh dot bién trén
gen G6PD bang phuong phap giai trinh ty gen thé hé méi.
Str dung céac kiém dinh ¥? véi cac bién dinh tinh. Xir 1y s6
liéu theo phuong phap théng ké y sinh hoc bang phan mém
SPSS 20.0.
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Abstract:

Objective: Survey some factors affecting Glucose-6-
phosphate dehydrogenase (G6PD) enzyme activity from
newborn heel blood samples and analyse screening results
of some cases of G6PD enzyme deficiency. Research method:
Retrospective and prospective cross-sectional description
combined with case description. Results: Research on
3223 children who performed the newborn heel blood
screening test from September 2022 to September 2023
showed that the high-risk rate of G6PD enzyme deficiency
in boys is significantly higher than in girls. The difference
is statistically significant when comparing the proportion
of neonates with high-risk screening results in the Muong
ethnic group and other ethnic minorities compared to the
Kinh ethnic group (p<0.01). Between different sampling
age groups and different weight groups, the proportion of
children with enzyme activity at the high-risk threshold
for G6PD enzyme deficiency did not have a statistically
significant difference (p>0.05). The mutation encountered in
the study was G6PD Union (c.1360C>T) (p.Arg454Cys), the
enzyme activity decreased by <10% corresponding to the
level of class II enzyme deficiency, showing mild hemolysis
and no severe consequences in infancy. Conclusion:
Children's gender and ethnicity are related to enzyme
activity at risk thresholds for G6PD enzyme deficiency.
Studying the correlation between genotype and phenotype
is of great significance in genetic counselling, predicting
prognosis and managing G6PD enzyme deficiency.

Keywords: genetic counselling, Glucose-6-phosphate
dehydrogenase deficiency, deficiency, mutations, newborns.
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3. Két qua

3.1. M{jt s6 yéu t6 ciia tré so sinh lién quan dén két qua
xét nghié¢m sang loc bénh thieu enzyme G6PD

Két qua bang 1 cho thiy, ty 1& tré so sinh nam c6 hoat
d6 enzyme G6PD thudc nhém nguy co cao cd su khac biét
dang ké so voi tré so sinh nit, vdi do tin cay 95% (p<0,05).

Bang 1. Méi lién quan giira gii tinh va hoat dé enzyme tai cac ngwéng
nguy co thiéu enzyme G6PD.

Hot df enzyme  Nguy co cao Nguy co thép
" tai nguing ; :
Gioi tinh Sihegng  Tyl6(%)  Sohegng Ty I (%)
Nam 81 51 1497 949
p<0,05
Nit 60 36 1585 9,4
Tong 141 3082

Ty 16 tré c6 hoat dd enzyme tai ngudng nguy co cao thiéu
enzyme GOPD tai cdc nhom can ning <2.500 g, >2.500 g
lan luot 1a 5,0 va 4,4% (bang 2). Su khac biét khong c6 ¥
nghia thong ké gifta ty 1¢ tré c6 hoat do enzyme G6PD &
nhoém nguy co cao va thdp & cic nhom tré phan nhom cin
nang khac nhau véi dg tin cay 95% (p>0,05).

Bang 2. Méi lién quan giira can nang khi sinh va hoat do enzyme tai cac
ngwéng nguy co thiéu enzyme G6PD.

Hogt 9 enzyme  Nguy co cao Nguy co thdp
tai nguiing - :
Cén ning Séhegng  Tyle(%)  Sbheong  TjIE(%)
<2500 ¢ 6 50 115 95,0
p>0,05
>2.500 135 44 2967 95,6
Tong 141 3082

Két qua bang 3 cho thdy, ty 1& tré c6 hoat d6 enzyme
G6PD tai ngudng nguy co cao & cac nhom ngay tudi <2
ngdy, 2-3 ngay, 4-7 ngay, 8-30 ngay lan luot 1a 3,4, 4,4, 5,4
va 4,3%. Su khac biét khong co y nghia thong ké véi do tin
cay 95% (p>0,05).

Bang 3. Méi lién quan gitra tudi dwoc sang loc va hoat dd enzyme G6PD
tai cac ngwéng nguy co’ thiéu enzyme G6PD.

Hoat df enzyme  Ngyy o cag Nguy co thip
tai nguimng

Neiy tuli Silegng  Tile(%)  Séhemg  TI6 (%)

<2 ngiy yy) 34 618 96,6

23 ngiy 86 44 1851 95,6

p>0,05

47 ngay 2 54 435 94,6

8-30 ngay 8 43 178 957

Téng sb 141 3082
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Bang 4. Méi lién quan giira dan toc va hoat dé enzyme tai cac ngwéng
nguy co thiéu enzyme G6PD.

Hogt d{ enzyme Nguy co cao Nguy co thip
tai ngudng P
Din the Stlegng  TiIE(%)  Séheong  THIE (%)
Kinh 9 32 1M 9.8
Mudng 38 134 246 86,6 p<0,01
Céc dan toc thiéu s6 khic 10 135 64 86,5

Tong 141 3082

Ty 1& tré dan toc Kinh c6 nguy co cao thiéu enzyme
G6PD thap hon so voi nhom tré thudc dan toc Mudng va
cac dan toc thiéu sé khac, sy khac biét nay c6 y nghia thong
ké voi p<0,01 (bang 4).

3.2. Phén tich mgt sé két qud sang loc thiéu hut enzyme
G6PD bang méu mdu goét chin thim kho

Bang 5. Hoat do enzyme G6PD trong mau mau tham khé cua tré so sinh
dwegc sang loc.

Hoat dg enzyme G6PD (U/gHb)

Két qui sang loc n Ty 1¢ (%)

Min Max Trung vi
Nguy co cao thiéu G6PD 141 44 0,1 2,6 1,1
Neuy co thp thiéu G6PD 3082 956 27 50,0 49
Téng 3003 100

Két qua & bang 5 cho thdy, v6i 3.223 tré so sinh duoc
thong ké trong nghién ctru, 141 tré so sinh thugc nhém nguy
co cao thiéu enzyme G6PD, chiém ty 1€ 4,4% so véi nhom
nguy co thap 1a 95,6%. Trong d6, & nhém nguy co thip
thiéu enzyme G6PD c6 trung vi hoat d¢ 1a 4,9 U/gHb, hoat
d6 dao dong trong khoang 2,7-50 U/gHb. O nhém nguy co
cao thiéu enzyme G6PD, hoat d0 enzyme c¢6 trung vi la 1,1
U/gHb, v6i hoat do thép nhat 13 0,1 U/gHDb va cao nhat 1a
2,6 U/gHb.

Hoat d6 G6PD mau got chan sang loc so sinh va hoat do
G6PD méu tinh mach déu giam <10%, cac tré déu la nam
ngudi dan toc Muong va déu phat hién bién thé giy bénh
¢.1360C>T trén gen G6PD (bang 6).

4. Ban luan

Nghién ctru trén 3.223 tré dugc sang loc mau got chan
bénh thiéu enzyme G6PD cho théy, tré nam c6 ty 1 nguy co
thiéu men G6PD cao hon so véi tré nit (p<0,05). Didu nay
phit hop véi su di truyén lién két X ctia gen G6PD, nam giGi
(XY) ¢6 ty 1& biéu hién bénh cao hon nit gidi (XX).

Trong nghién ciru ctia chung t6i, mdi lién quan giira hoat
d6 enzyme G6PD tai cic ngudng nguy co thiéu enzyme
G6PD va yéu 6 can ngng khi sinh ¢6 su khac biét khong
c6 y nghia thong ké. Pidu nay chung minh rang, yeu t can
ning c6 thé khong lién quan dén nguy co thiéu enzyme
G6PD. Két qua nay cling tuong dong voi nghién clru sang
loc bénh thiéu enzyme G6PD ciia H.V.Q. Vu va cs (2022)
[2] trén 4.544 tré so sinh tai Bénh vién Phu san TP Can Tho
va S. Bisoi va c¢s (2012) [3] trén 109 tré so sinh tai Bénh
vién West Bengal. Thém vao do, khong c¢6 sy khac biét co
y nghia thong ke gitra ty 1¢ tre c6 hoat d6 G6PD tai ngudng
nguy co thap va cao 0 cac nhom ngay tudi khac nhau. Didu
nay goi ¥ viéc ldy mau sang loc G6PD & cac nhom ngay
tudi trong thoi gian 30 ngay khong 1am nhidu két qua sang
loc. Méc du hoat d§ enzyme khong bi anh hudng bdi cac
yéu t6 nay nhung viéc thuc hién lay mau got chan sang loc
so sinh vao ngay tht 2-3 sau sinh van can thiét dé phat hién
bénh sém, tw vin nguy co va sang loc cling v6i nhom bénh
chuyén hoa khac (suy giap bam sinh, ting san thuong than
bam sinh...).

Két qua mot nghién ciru khac cho thay, ty 1é thiéu
enzyme G6PD rat khac nhau giita cac dan toc va ving dia
ly, dac biét 1a vang dich t& sdt rét [1]. Trong nghién ctru cta
chung t6i, dan toc Muong chiém ty 1& cao thir 2, chi sau
dan toc Kinh, nhung ty 1& nguy co cao thiéu enzyme G6PD
cao gap 4 lan. Ngoai ra, cac dan toc khac nhu Thai, Tay...
cling chiém ty 1& cao trong nhém nguy co cao. Nhu vay,
trong nghién ctru ndy, sw phan bd nguy co cao thiéu enzyme
G6PD tép trung chu yéu & cac dan toc thidu s6 khu vue mién
nui phia Béc.

Nghién ctru trén 5 miu sang loc nguy co cao di phat hién
duoc dot bién trén gen GOPD. Diéu thi vi la ca 5 mau déu
mang cung mot loai bién thé ¢.1360C>T (p.Argd54Cys).
Pay ciing 1 dot bién phd bién nhét ¢ dan toc Muong, tén

Bang 6. Hoat do G6PD mau gét chan, mau tinh mach va két qua xét nghiém gen clia mét sé tré trong nhém nguy co cao thiéu enzyme G6PD.

Hoat d§ G6PD mau got chan

Hoat 49 G6PD mau tinh

Ma bénh nhan ~ Gidi Tudi (thdng) Din toe (UlgHh) mach (UlgHh) Biéu hi¢n 1dm sang giai doan so'sinh Bién thé G6PD
1 2 0,40 0,02 Khong ¢d hi¢n twong vang da bénh Ly
2 3 0,10 0,14 Khong ¢d hi¢n tugng vang da bénh Ly o
: Bin hop tir bien the: ¢.1360C>T
3 Nam 7 Murong 0,10 0,10 Khéng 6 hi¢n tuong vang da bénh 1y (p.Arg454Cys)
4 3 030 0,02 Ving da kéo dai 1 thang ty hét, khong diéu tri gi
5 35 0,10 0,09 Ving da kéo dai, diéu trj chiéu dén 5 ngay
LR Nere i '



goi khac 1a G6PD Union [4]. Bién thé thay thé nucleotide
tai vi tri ¢.1360C>T lam bién d6i acid amin Arginin thanh
Cystein dd dugc chimg minh c6 lién quan dén kha ning
6n dinh nhiét cta protein va lam giam kha ning xuc tac
cua enzyme [5]. G6PD Union dugc phan loai gy bénh
trén hé théng ClinVar va Hiép hoi Di truyén Y khoa Hoa
Ky (ACMG). Dot bién lam giam hoat do enzyme G6PD
<10%, thudc Class II theo phan loai cua T chire Y té Thé
gid¢i (WHO) vé muc d6 thiéu enzyme va biéu hién 1am
sang [6, 7].

Hoat d6 enzyme G6PD biéu hién muc do thiéu hut khac
nhau tuy thugc vao vi tri dot bién va gidi tinh. Khi mang
cung bién thé, ngudi nam ban hop tir (hemizygote) va ngudi
nit ddng hop tir (homozygote) khong c6 sy khac biét vé hoat
d6 enzyme, tuy nhién ngudi nir di hop tir (heterozygote) co
mirc d6 biéu hién da dang, hoat do enzyme chu yéu trong
khoang 30-60% hoat d§ binh thuong, xép vao Class III [8].
biéu nay duoc giai thich bdi sy bét hoat nhiém séc thé X,
hoat d6 G6PD phu thudc vao ty 1& t& bao hong cau bi thiéu
hut enzyme. Trong nghién ctru cua chung t6i, cac tré nam
ban hop bién thé G6PD Union c6 hoat do enzyme & miic
<10% (0,02-0,14 U/gHb) thudc Class II, c6 bicu hién 1am
sang la thiéu hut enzyme muc do nang, co thé c6 cac dot tan
mau cap khi tiép xtic voi cac tac nhan 6xy hoa manh (thude
chdng st rét, dau fava...) hodc nhiém tring, tuy vdy ciing
12 bién thé nay, hoat d§ enzyme & nguoi nam trudng thanh
1a 0,68+0,39 U/gHb (<10%), cia nguoi nir trudng thanh di
hop tir & nghién ctru cua Y. He va cs (2020) [8] 1a 4,63+2,77
U/gHb, thudc Class 111, thiéu hut mrc d6 nhe hon, c6 thé
¢6 tinh trang tan méau cap tinh khi tiép xtic voi cac tac nhan
Oxy hoa [8]. V61 5 tré co dot bién, & giai doan so sinh céc
biéu hién tan mau chua dé lai hau qua nghiém trong nhung
nhitng tré nay van can kham dinh ky, tu vin ché do an ung
va ché do dung thudc dé han ché nhiing dot tan mau cap
biéu hién khi tiép xtic vdi cac tac nhan 6xy hoa manh.

£ ~
9. Ket luan

Két qua sang loc so sinh nguy co cao thiéu enzyme G6PD
gip nhidu hon & tré nam va dén toc thiéu s6. Cac yéu té can
nang khi sinh, ngay tudi ldy mau khong anh huong dén sy
khac biét ctia nguy co sang loc bénh thiéu enzyme G6PD.
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Dot bién gip phd bién trong nghién ctru 1 G6PD Union,
tuong ung voi mirc d6 thiéu enzyme Class IT (WHO), biéu
hién tan mau chua dé lai hau qua nghiém trong & giai doan
so sinh, tuy nhién ngudi bénh van can duoc tu van vé nguy
co tan méu khi st dung thudc, thyc pham c6 tinh 6xy hoa
manh. Nghién cu’u moi tuong quan glua kiéu gen va kiéu
hinh ¢ ¥ nghia rat 16n trong viéc tu van di truyén, du doan
tién luong va quan 1y tinh trang thiéu enzyme G6PD.
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