TAP CHi NGHIEN CPU Y HOC

XAC DINH GIA TRI SANG LOC THIEU GLUCOSE - 6 -
PHOSPHATE DEHYDROGENASE CUA PHUONG PHAP PO
HOAT DO ENZYM TREN MAU MAU THAM KHO

Tran Thi Chi Mai"**, Nguyén Thi Phwong Cuc?

"Trirong Pai hoc Y Ha Noi,
2Bénh vién Nhi Trung wong,
3Trwong Pai hoc ky thuét Y té Hai Duong

Sang loc thiéu G6PD & tré so sinh cho phép bac si nhi khoa chan doan va cé bién phap phong ngira, diéu tri

thich hop tir rat sém, nho vay gidm thiéu céc tinh trang vang da néng lién quan dén thiéu G6PD & tré so sinh.

Nghién ctru ndy duoc tién hanh nhdm dénh gia gia tri clia phurong phap do hoat dé enzym trén mau mau thédm khé

dé sang loc thiéu G6PD. Phén tich duong cong ROC cho thay xét nghiém c6 dién tich duéi duwong cong bang 1.
Tai diém céat téi uu 2,565 IU/g Hb, dé nhay va do dac hiéu trong chén doén thiéu G6PD déu la 100%. Xét nghiém
do hoat do enzym trén mau méu thadm khé str dung kit cda Perkin Elmer cé gia trj tét trong sang loc thiéu G6PD.

T khéa: Thiéu G6PD, Sang loc so sinh, mau mau tham khé, do hoat dé enzym

I. DAT VAN BE

Thiéu Glucose - 6 - phosphat dehydrogenase
(G6PD) la mét trong cac bénh thiéu enzym di
truyén gen 1&n lien két nhiém séc thé X hay
gdp nhét.' Bénh hay gap & chau Phi, chau A,
Dia Trung Hai va Trung can dong.?® G6PD xuc
tac budc diu tién trong chuyén héa glucose
theo con dwdng hexose monophosphate, tao
ra NADPH gilt cho glutathion & dang kht.
Glutathion bao vé hdng cau khdi tac nhan oxy
héa. Bénh thiéu G6PD cé thé gay huyét tan
nang, vang da nang, vang da nhan, gay ttr vong
va thwong tén than kinh & tré so sinh. Sang loc
thiéu G6PD & tré so sinh cho phép bac si nhi
khoa chan doan va co bién phap phong ngira,
diéu tri thich hop twr rat sém, nho vay gidm
thiéu cdc tinh trang vang da néng lién quan dén
thiéu GBPD & tré so sinh. T6 chirc Y té Thé gii
da khuyén cao nén sang loc tat ca tré so sinh
& nhirng vung cé ty 1& nam thiéu hut G6PD tw
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3% - 5% tr& 1én.2-®

Cac phuong phap sang loc thiéu G6PD bao
gdbm phuwong phap héa sinh (danh giad hoat
do G6PD) va phwong phap sinh hoc phan ti.
Phwong phap sinh hoc phan t&r ¢6 wu diém 1a
sang loc dwgc nhém niv di hop t, tuy nhién
khong phai tat ca cac trwdng hop niv di hop to
déu thiéu G6PD, mét sé dang dot bién hiém gap
khéng dwa vao sang loc, phwong phap phirc tap,
mat nhiéu thoi gian va cong strc, gia thanh cao
hon.® Do vay phuwong phap héa sinh dwoc s
dung réng rai hon do lgi ich, tinh don gian, do
tin cay, dd nhay ctia né da dwoc khang dinh.6 Tai
Bénh vién Nhi Trung wong, sang loc thiéu G6PD
béng phuwong phap do hoat d& enzym trong
mau mau thAm khoé bang kit ciia Perkin Elmer
da dwoc ap dung. Cau hoi dat ra la liéu gia tri
ngwéng dwoc khuyén céo bdi nha san xuét co
thwe sy thich hgp trong viéc phat hién chinh xac
tré co két qua sang loc dwong tinh hay khéng. Do
vay, nghién cru nay dwoc tién hanh nham danh
gia gia tri clia phwong phap sang loc nay va xac
dinh gia tri nguwéng tdi wu cho phong xét nghiém.
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Il. POl TWUONG VA PHUONG PHAP

1. Déi twong

Tré so sinh dG thang tr 24 dén 72 gid tubi.
2. Phwong phap

Phwong phdp chon mau: chon mau thuan
tién. 5680 tré so sinh du tiéu chuan dwoc chi
dinh lam xét nghiém sang loc so sinh tai Bénh
vién Nhi Trung wong trong thoi gian tr thang
10/ 2019 dén thang 5/ 2020.

Tiéu chudn chon mau nghién ciru: Mau
mau dam bao dwoc ldy ding quy trinh, ding
thoi gian (24 — 72 gid tudi) va da sb lwong quy
dinh. Mau dwoc lay trén tré so sinh dd thang
tr 24 dén 72 gid tudi. Sau khi Iy, bénh phdm
duwgc chuyén dén phong xét nghiém trong
vong 24 gio.

Tiéu chuén loai trce mau nghién ctru: Mau
ldy khong du sé lwong hodc qua nhiéu l1am lan
sang cac 6 khac, mau khong du thang tin.

Nguyén ly ky thuat sang loc bénh thiéu
G6PD: Po hoat dé6 G6PD bang phwong phap
huynh quang.

Glucose - 6 - phosphate Dehydrogenase
xuc tac phan trng oxy héa Gluco - 6 - phosphat
thanh 6 - phosphogluconat, déng thoi lam
NADP* chuyé&n thanh NADPH. G6PD trong mau
mau kho xuc tac phan (rng trong vong 30 phut &
nhiét d6 phong. Pdng sufat dwoc thém vao dé
lam cham phan &ng lai. Hoat d0 enzym G6PD
duoc xac dinh bang cach do huynh quang kich
thich tai bwédc séng 355nm va huynh quang
phat xa tai bwédc sdbng 460nm.

Glucose - 6 - phosphat + NADP* - gluconate
-6 - P+ NADPH" + H*

San pham tao thanh NADPH 13 chét phat
huynh quang.

Trang thiét bj, héa chat va chat liéu
nghién ctru:

- May duc 16 gidy thAm mau kho.

- Hé théng may Perkin Elmer: may lac 0,

may rira, may doc.
- Kit sang loc bénh thiéu G6PD ctia Perkin Elmer.
- Mau QC cla Perkin Elmer, mau ngoai
kiém sang loc so sinh ctia CDC.

Ddnh gia két qua sang loc

Tién hanh sang loc bénh thiéu G6PD cho
cac tré so sinh st dung cac mau mau thadm
kho. Ap dung gia tri ngwdng cla nha san xuét
dé danh gia két qua sang loc duwong tinh va am
tinh: két qua am tinh khi hoat d6 G6PD = 2,6
IU/gHb. Cac trwdng hop sang loc dwong tinh
duoc lam xét nghiém khang dinh chan doan
bang do hoat d& G6PD hdng cau tr mau mau
tinh mach. Tinh d6 nhay, do dac hiéu, gia tri dw
doan dwong tinh, gia tri dw doan am tinh, ty
sb kha di dwong, ty sb kha di am cuda ky thuat
sang loc.

Ty 1é kha di dwong (LR+) dwgc dinh nghia
Ia xac suat ciia moét ca nhan mac bénh cé xét
nghiém dwong tinh chia cho xac suét ciia mot
ca nhan khéng mac bénh co xét nghiém duwong
tinh hay c6 thé dwoc tinh don gidn bang cach
chia d6 nhay cho (1 - d6 dac hiéu). LR+ = Se/
(1-3Sp).

Ty 1é khd di &m (LR-) dwoc dinh nghia la
Xac suat clia modt ca nhan mac bénh céd xét
nghiém am tinh chia cho xac suéat cia mét ca
nhan khéng mac bénh cé xét nghiém am tinh
hay c6 thé dwoc tinh don gidn béng cach chia
(1 -dd nhay) cho d6 dac hiéu. LR -= (1 - Se)/Sp

Ap dung phan tich dwdng cong ROC dé xac
dinh gia tri cut - off tai d6 d6 nhay, d dac hiéu
cla xét nghiém sang loc la t6i wu, déng thoi
danh gia dé chinh xac trong sang loc ctia mbi
xét nghiém. AUC (dién tich dwéi dwdng cong) >
0,9: xét nghiém c6 dd chinh xac cao trong sang
loc, AUC 0,7 - 0,9: xét nghiém cé dd chinh xac
trung binh trong sang loc, AUC 0,5 - 0,7: xét
nghiém c6 dé chinh xac thap trong sang loc.

3. Xt ly sé liéu

Sé lieu thu thap duwoc xt ly bang cac thuat
toan thdng ké thich hop trén phan mém SPSS
20.0.
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3. Pao dtrc trong nghién ciru

Tuan tha nghiém ngét cac quy dinh trong nghién ctu y, sinh hoc nhu: trwéc khi nghién clru dbi
twong nghién ctru phai dwoc thong bao va noéi ré muc dich nghién ctru. Chi nghién clru & nguoi ty
nguyén. Gitr bi mat vé tinh trang strc khée cta dbi twong tham gia nghién ctwu.

Ill. KET QUA
Nghién ctru tién hanh sang loc cho 5680 tré so sinh tudi tir 24 - 72 gidr, gdm 2768 tré ni va 2912

tré nam.
Bang 1. Hoat dé6 G6PD trong mau mau tham khé cua tré so’ sinh dwoc sang loc

Hoat dé G6PD (IU/g Hb)

Két qua sang loc

Trung vi Min Max
Theo déi thiéu G6PD (dwong tinh) 46 1,2 0,1 2,53
Khoéng thiéu G6PD (am tinh) 5634 53 2,6 9,5

S dung nguwdng 2,6 IU/g Hb ctia nha san xuat khuyén céo, 46 tré sang loc c6 két qua theo dbi
thiéu G6PD. Hoat d6 G6PD th&p nhét clia nhém sang loc duwong tinh 1a 0,1 1U/g Hb, cao nhat 1a 2,53
IU/g Hb. 46 tré c6 két qua dwong tinh dwoc méi dén thdm kham 1am sang va ldy mau dé do hoat do
G6PD héng cau.

Bang 2. Hoat d6 G6PD héng cau cua tré sang loc dwong tinh bénh thiéu G6PD

Hoat dé G6PD héng cau (1U/10'2 héng cau)

Két qua sang loc dwong tinh n

Trung vi Min Max
Dwong tinh that 45 35,8 0,64 170,0
Dwonng tinh gia 1 Hoat do6 G6PD la 256,3 1U/10'2 héng cau

Ty lé duwoc chin doan xac dinh bénh thiéu G6PD (45/46 tré) chiém 97,83%. Mot tré duoc xac
dinh c6 két qua sang loc dwong tinh gia.
Bang 3. Do nhay, dé dic hiéu, gia tri tién doan ctia xét nghiém sang loc bénh thiéu G6PD

. Do dac hiéu Gia tri tién doan Gia tri tién doan
Do nhay (Se) .
(Sp) dwong (PPV) am (NPV)
Két qua 100% 99,98% 97,82% 100%
Ty s6 kha di dwong (LR+) Ty s6 kha di am (LR -)
Két qua 5000 0

S& dung nguéng khuyén cdo cla nha san xuét 1a 2,6 IU/g Hb, dd nhay, do dac hiéu, gia tri dw
doan am tinh, gia tri dw doan dwong tinh xét nghiém réat tét. Ty sb kha di dwong cao cho thay xac
suat tré mac bénh cao khi két qua sang loc dwong tinh.
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ROC Curve
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Biéu dd 1. Biéu dé ROC danh gia xét nghiém sang loc thiéu G6PD trén mau mau tham kho
Xét nghiém do hoat & G6PD mau mau thadm kho trong sang loc bénh thiéu G6PD co dién tich
duwéi dwong cong (AUC) bang 1. Tai diém cét t6i wu 2,565 1U/g Hb, d6 nhay va dd dic hiéu trong

chan doan thiéu G6PD déu la 100%.

V. BAN LUAN

Nghién clru nay da sang loc 5680 tré so
sinh trong khodng thoi gian 8 thang. Két qua
thu dwoc 46 tré c6 két quad sang loc dwong
tinh khi ap dung nguwéng clia nha san xuét (két
qua dwong tinh khi hoat d6 G6PD < 2,6 1U/g
Hb). Cac trwdng hop nay dwoc moi dén kham
lam sang va do hoat d® G6PD huyét thanh;
45 tré so sinh duwoc chan doan thiéu G6PD
va 1 tré khong méc bénh. 6 nhay 100% cb
nghia xét nghiém sé& phat hién dwoc hau hét
tré mac thiéu G6PD nhung d6 dac hiéu thap
hon (99,98%) nén van c6 thé xay ra dwong
tinh gia dbi véi mot sb tré khong thwe sy mac.
P6é nhay va doé dac hiéu khdéng thé st dung
dé woc tinh xac suat mac bénh & tirng bénh
nhan. Tuy nhién, gia tri tién doan am tinh hay
dwong tinh cia moét xét nghiém cho chung ta
thong tin vé& kha ndng méc bénh khi bénh nhan
c6 két qua xét nghiém. Gia tri tién doan duong
tinh (PPV) cho thay xac suét tré mac bénh la
97,82% khi tré co xét nghiém sang loc dwong
tinh voi thiéu G6PD; twong tw gia tri tién doan

am tinh (NPV) la 100% c6 nghia xac suét tré
khéng méc bénh khi két qua sang loc am tinh 1a
100%. Trong nghién clru nay, ty 1& tré mac trong
8 thang dwoc wéc tinh 1a 0,79% (45 tré mac
thuc sy trén 5680 tré so sinh sang loc). Mot
nghién ctvu & Quang Tay, Trung Québc tir ndm
2013 dén 2017 danh gia vé ty Ié thiéu G6PD
chung la 7,28%. Ty 1€ nay cao hon so v&i bao
céo & cac tinh khac cta Trung Quéc nhu Quy
Chau (1,94%), Quang Chau (3,7%), Triéu Chau
(2,68%) va Giang Tay (3,6%), trong khi con sbé
twong tw woc tinh & Hy Lap (7,7%) va An Do
(7,8%).5 Ty I& hién mac cao nay cé thé lién quan
dén cac déi twong nghién clru thudc cac dan
toc khac nhau va phwong phap chan doan xac
dinh dwoc ap dung. Nhw vay, véi ty 1é méc thap
trong th&i gian nghién clru ngan, sb lvong tré
dwoc sang loc chi & Ha Noi va mot sé tinh 1an
can nén ty I1é nay chwa dai dién dwgc cho vung
mién hay dat nwéc. Trong mot nghién ctru vé ty
1& thiéu G6PD & mién Bac Viét Nam, cho thay
ty 1é mac bénh cha yéu gap & cac nhém dan toc
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sbéng & chan nui, noi tirng c6 mire d6 lay truyén
bénh sbt rét cao, dao dong tir 9,7% dén 31%. 7
Vi vay khong thé ap dung trwc tiép gia tri tién
doan da coéng bd clia xét nghiém cho mét quan
thé vao nghién ctru khi ty 1&é mac bénh trong
dan sé & tirng khu vuc khac nhau. Ty sé kha
di la mét thwde do dwoc két hop tr d6 nhay va
dd d&c hiéu, c6 thé dwoc dung dé wéc tinh xac
suat méc bénh cho tirng bénh nhan. Két qua
clia phuong phap sang loc bénh thiéu G6PD
c6 ty sb kha di dwong (LR+) la 5000 c6 nghia
tré mac bénh thiéu G6PD c6 kha nang co két
qua sang loc dwong tinh cao hon 5000 1an so
v&i nhitng tré khong méc bénh. Hay ndi cach
khac xét nghiém sang loc c6 két qua dwong
tinh cé nhiéu kha nang xay ra & nhirng tré mac
bénh thwe sw. Nguoc lai, ty sé kha di am trong
nghién cvu 12 0 ( < 1) c6 nghia kha nang co két
qua sang loc am tinh khé co thé xay ra & tré
mac bénh thiéu G6PD. Trong nghién clru cla
Saif AlSaif va cdng sw sang loc thiéu G6PD cho
8139 tré so sinh A rap, ty I& tré bi thiéu G6PD
la 2%. Nghién ctu nay st dung mau cubng rén
va so sanh v&i mau ngoai vi thay két qua khong
c6 su khac biét. DO nhay clia phwong phap
sang loc la 98,6%, d dac hiéu la 99,7%. Gia
tri dw doan dwong tinh (PPV) la 94,5% va gia
tri dw doan am tinh (NPV) 1a 99,5%.8 Két qua
ctia Saif Alsaif kha twong déng voi két qua cua
nghién ctru nay. Nhw vay, phuvong phap sang
loc bénh thiéu G6PD st dung trong nghién ctru
c6 d6 nhay, do dac hiéu cao, doéng thoi véi cac
ty 1& dwong tinh gia thdp da gop phan sang loc
s&m cho tré so sinh gitip phong nglra va diéu
tri bénh thiéu G6PD hiéu qua.

Do nhay va dé dac hiéu cta xét nghiém phu
thuéc vao ngudng dwec chon lam diém gidi
han cho binh thwong hay bét thuwong. Duwdng
cong ROC dwoc chdp nhan rong rai nhuw mot
phwong phap dé chon diém cut - off tbi wu cho
cac phwong phap xét nghiém va dé so sanh

TAP CHi NGHIEN CPU Y HOC

do chinh xac cla cac xét nghiém. Bwong cong
ROC c6 dién tich dwéi dwéng cong (AUC) bang
1 phan anh muc do tbt ciia xét nghiém trong
viéc phan biét gitra tré méc bénh va khéng
mac bénh (biéu dd 1). Dua trén két qua biéu
dd duweng cong ROC, & gia tri 2,565 IU/g Hb
xét nghiém cho dé nhay va do dac hiéu déu la
100%. Day la gia tri ngwdng téi wu nhéat cho xét
nghiém, gidp xac dinh dwoc tat ca nhitng tré
mac bénh va khéng méac bénh. Gia tri nay rat
gan véi gia tri nguwéng 2,6 1U/g Hb ma nha san
xuét khuyén céo.

Gia tri cut - off do nha san xuat dwa ra s
dung hién nay van dwoc ap dung trén ca tré
so sinh nam va tré so sinh nir. Gen G6PD ndm
trén nhiém séc thé X, do dé & nam chi xay ra
hai trwérng hop binh thwdng hodc thiéu G6PD;
nhwng & ni¥ c6 hai nhiém séc thé X nén sé co
hai trwéng hop: mét 1a nguwdi mang gen déng
hop (c6 thé binh thuwéng hoac thiéu G6PD) va
hai 1a mang gen di hop (c6 kha nang thiéu hut
mot phan). Mot s6 nghién clru hién nay da ap
dung gia tri nguwdng riéng cho tré so’ sinh trai
va tré so sinh gai. Tré sau khi sang loc co két
qua nghi ngd thiéu G6PD duoc xét nghiém do
hoat d6 G6PD hdng ciu va phan tich dot bién
gen G6PD. O Quang Tay sang loc thiéu G6PD
ap dung gia tri nguwéng dao déng 2,1 - 2,6 1U/
gHb chi phan biét dwoc tré binh thwdng hoac
tré thiéu G6PD, trong d6 bd sét mét ty 1& dang
ké tré so sinh gai c6 mang gen di hop t&r c6 kha
n&ng thiéu hut GBPD mét phan. Gia tri gi¢i han
tét nhat cho hoat d6 G6PD & tré trai la 2,2 1U/g
Hb; tuy nhién, & tré gai, gia tri gidi han dwoc
tim thay 1a 2,8 1U/gHb (dd nhay: 97,5%, d6 d&c
hiéu: 87,7%, AUC: 0,964) dé phan biét tét nhat
gitra thé binh thwdng va di hop t&.5 Vi vay, cac
gia tri gi¢i han dé sang loc thiéu G6PD can
phan biét va téi wu héa hon cho hai gidi. Trong
mot bao cdao & Quang Chau, s dung gia tri
nguwéng cla G6PD < 2,6 1U/g Hb, tdng sb 687
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(4,2%) tré so sinh c6 két qua sang loc dwong
tinh, bao gdm 560 (6,4%) nam va 127 (1,7%)
nir. Trong sd cac tré so sinh co két qua sang
loc dwong tinh, 214 nam va 122 n&r dwgc chon
ngau nhién dé phan tich gen G6PD. Dya trén
két qua phan tich gen, sang loc so sinh thiéu
G6PD vo¢i gia tri ngwdng G6PD < 2,6 1U/g Hb
mang lai gia tri dw doan dwong tinh (PPV) la
93,5%, ty 1é dwong tinh gia la 0,5% va d6 nhay
la 99%.° Han ché ctia nghién ciru nay chwa xac
dinh duwoc gia tri ngwdng cho méi gi¢i nam va
ni¥ do chwa phan tich dét bién gen ciing nhw do
hoat d6 G6PD & cac tré ni dj hop tir.

V. KET LUAN

Xét nghiém sang loc thiéu G6PD bang do
hoat dd enzym trén mau mau thdm kho sl
dung kit ciia Perkin Elmer c6 gia tri tét. Phan
tich dwong cong ROC xét nghiém sang loc
G6PD c6 dién tich dwéi duwdng cong bang 1, tai
diém cét 2,565 1U/gHb, d6 nhay va do d&c hiéu
déu la 100%.
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Summary
GLUCOSE -6 - PHOSPHATE DEHYDROGENASE DEFICIENCY
SCREENING BY ENZYMATIC ASSAY ON DRY BLOOD SPOT

Screening for G6PD deficiency in newborn allows pediatricians to diagnose, take appropriate
precautions and implement early treatment, thereby minimizing severe jaundice associated with
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G6PD deficiency in infants. This study was conducted to evaluate the validity of measuring enzyme
activity on a dry blood sample to screen for G6PD deficiency. Analysis of the ROC curve showed
that the test had an area under the curve of 1. At the optimal cut - off point 2,565 IU / g Hb, the
sensitivity and specificity in the diagnosis of GEPD deficiency were 100%. The enzyme activity
test on a dry blood sample using the Perkin Elmer kit is valid in the G6PD deficiency screening.

Keywords: G6PD deficiency, Newborn screening, dry blood spot, enzyme activity measurement
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