TAP CHi NGHIEN CU’U Y HOC

XAC NHAN PHUONG PHAP XET NGHIEM SANG LOC
6 BENH ROI LOAN DU TR THE TIEU BAO
TREN HE THONG QSIGHT 210MD CUA PERKIN ELMER

Vii Thi Ta Uyén'™, Tran Thj Chi Mai'?, Nguyén Thj Hué'

'Bénh vién Nhi Trung wong
2Trwrong Dai hoc Y Ha Noi

Xéac nhan phuwong phép la viéc lam bat buéc dé duwa ra mot két qua xét nghiém dang tin cdy. Pé tai duoc tién

hanh véi muc tiéu xac nhan quy trinh ky thuat sang loc 6 bénh réi loan duw triv thé tiéu bao bang phuong phap do hoat

dé 6 enzym trong giot méu thdm kho trén hé théng QSight 210MD ctia Perkin Elmer. Nghién ctiu st dung véat liéu

néi kiém va kit NeoLSD™ MSMS cta hang Perkin Elmer dé tién hanh thuc nghiém dénh gia d6 chum va dé diing,

tiéu chuén chép nhan ép dung theo huéng dédn EP15A3 clia CLSI. Két qua: B6 ding, d6 chum cia xét nghiém déu

nhé hon céng bé ctia nha san xuét, gia tritrung binh quan sat ndm trong khodng xac nhan. P6 chum va dé ding cia

xét nghiém do hoat dg 6 enzym trong diéu kién Khoa Héa sinh, Bénh vién Nhi Trung wong duoc xéc nhan phu hop

theo cong bé cta nha sén xuét, xét nghiém dam béo dé tin cay, cé thé str dung cung cép dich vu sang loc so sinh.

Tir khéa: LSDs, ABG, ASM, GAA, GALC, GAL, IDUA, xac nhan phwong phap, EP15-A3.

I. DAT VAN DE

Bénh réi loan dy trir thé tiéu bao (LSDs) la
mot nhédm bénh réi loan chuyén héa bam sinh
gay ra badi s tich tu glycolipid, oligosaccharide,
mucopolysaccharide, sphingolipid va cac co
chét sinh hoc khac do khiém khuyét cia cac
enzyme lysosome gay ra."® Dén nay, da cé 70
bénh LSDs dwoc mé ta, trong dé cac khiém
khuyét vé enzyme chiém gan 70% va phan
con lai 1a cac khiém khuyét vé chét kich hoat
enzyme hodc cac protein lién quan.* Khi dwoc
xem xét don 18, cac bénh LSDs rat hiém géap,
tuy nhién ty 1& méc bénh téng hop 1a tir 1/5000
dén 1/8000 tré sinh séng.5 Phwong phap diéu
tri cac bénh LSDs da dwoc nghién clru va mang
lai hiéu qua tét bao gdm: Liéu phap thay thé
enzyme, ghép t& bao gbc tao mau, liéu phap
gidm chét nén... D& xac dinh ca nhan méc
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LSDs trong giai doan tién trieu chirng, sang loc
so sinh LSDs da dwoc thwe hién.®® Do hoat d6
enzyme acid-f3-glucocerebrosidase (ABG hoac
GBA), acid-sphingomyelinase (ASM), acid-a-
glucosidase (GAA), B-galactocerebrosidase
(GALC), a-galactosidase A (GLA) va a-L-
iduronidase (IDUA) t&* m&u mau kho cua tré so
sinh gidp sang loc phat hién cac bénh réi loan
chuyén héa twong (rng Gaucher, Niemann-Pick
A/B, Pompe, Krabbe, Fabry va MPS | da thu
hat nhiéu sw quan tam va ngay cang cé nhiéu
béng chirng chi ra rang séc ky 16ng ghép khdi
phd (LC-MS/MS) cé thé vuot troi so véi cac thir
nghiém dwoc thye hién truéc d6 dbi véi LSDs.6

Hé théng sang loc QSight 210MD clia ung
Perkin Elmer la dong may chuyén ung cho sang
loc s’ sinh, c6 nang suét cao va tiét kiém chi phi
cho phong xét nghiém. Kit sang loc NeoLSD™
MSMS ¢ thé sang loc déng thoi 6 bénh LSDs
khac nhau. Viéc ap dung trién khai ky thuat
sang loc 6 bénh LSDs tai Viét Nam 1a nhu cau
can thiét. Pé co thé trién khai k§ thuat nay can
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phai xac nhan phwong phap trwdc khi dwa vao
st dung. Vi vay, dé tai nay dwoc thuc hién véi
muc tiéu: Xac nhan quy trinh ky thuat sang loc 6
bénh réi loan dy trir thé tiéu bao bang phuong
phap do hoat dd 6 enzym trong giot mau thdm
khé bang kit NeoLSD™ MSMS trén hé théng
QSight 210MD cuia Perkin Elmer.

Il. DOl TUONG VA PHUONG PHAP

1. Déi twong

Chét liéu nghién ctru: vat liéu kiém tra chat
lwong cla hang Perkin Elmer véi 2 mic ndng
dd khac nhau.

Thiét bj va héa chét str dung: Hé thdng sang
loc QSight™ 210 MD Screening System (bao
gdm mét dau do tam t& cuwc ban tw dong giup
xac dinh cac hop chéat trong mau bang phuwong
phap ion héa cac chat va phan tach cac ion
thu duwoc dua trén i 1& khdi lwong dién tich va
tr trwong) va kit NeoLSD™ MSMS cua hang
Perkin Elmer.

Dja diém va thoi gian: Khoa Hoéa sinh, Bénh
vién Nhi Trung wong ti thang 1/2022 dén thang
5/2022.

2. Phwong phap

Phwong phap: Nghién clu thwc nghiém
trong phong xét nghiém.

Nguyén ly ky thuat: Hoat d6 enzym dwoc
danh gia bang cach do san phdm tao ra khi
enzym phan (ng v&i co chat dé tao ra san
phdm d&c hiéu. San phdm ctia cac chat chuan
néi va enzyme dwoc do bdi phan tich dong
chay - phép do khéi phé (Flow Injection Analysis
-Tandem Mass Spectrometry: FIA-MSMS) st
dung MRM (Multiple Reaction Monitoring).

Quy trinh do hoat d6 enzyme: Mau méau thadm
kho dwoc tach chiét va do hoat dd enzyme béng
kit héa chat NeoLSD™ MSMS theo huéng dan
clia nha san xuét.

Qua trinh chiét tach mau mau khé va phan
&rng enzym dién ra trong dung dich G Cocktail.

Dung dich ndi chuan duwoc pha theo huwéng
dan cla nha sdn xuét va thém vao dung dich
0 Cocktail. MAu mau thdm kho (DBS) duwoc cét
hinh tron duwéng kinh 3,2mm vao cac giéng
twong ng trén khay day chi U. Thém 30uL
dung dich Cocktail (chtvra cac néi chuan) vao
mdi giéng, U 18 + 2h & nhiét dd phong trén may
l&c v&i tbe do 400 vong/phat. Thém 100ulL dung
dich Quench vao méi giéng, tron déu. Chuyén
tht ca chét 16ng tir mdi giéng day chir U vao
giéng day chir V. Thém 400uL dung dich dung
dich chiét xuat NeoLSD va 200uL nwéc (CLRW,
CLSI) vao tron déu, dé hén hop tach thanh 16p
nwédc va |ép hiru co. Sau d6 chuyén 504l 16p
hiru co vao méi giéng khay day chir U, lam kho.
Thém 100uL Flow Solvent vao méi giéng. Bay
khay bang t&m nhém dé tranh bay hoi. Pua
khay da dwoc day tAm nhom vao vao hé thdng
sang loc MSMS. Chay phan tich MSMS theo
chwong trinh PerkinElmer thiét 1ap.

Cac dir liéu trén may QSight™ 210 MD
Screening System dwoc thu thap qua ché do
Multiple Reaction Monitoring (MRM) s+ dung
phan mém Simplicity ™ Hoat d6 cla enzym
dwoc tinh bang cach chia cwdng dd cla san
phadm enzym do dwoc cho cwdng d6 cua chéat
chuén ndi trong mau theo cong thirc:

Ae = {RRF * (P/IS) * [IS] * V}/ (3,1 * Ti)

Trong do: P/IS 1a ty sb gitra cuwdng d6 cla
mau can do/ndi chuan, [IS] 1a ndng dd cla chét
chuén ndi (umol), V 1a thé tich mau (ul), Ti la
thoi gian G mau (h), RRF: la hé sb duwoc gia
dinh bang 1.0.

Cac thuc nghiém xac nhan phwong phap:
duwa theo huéng dan cia CLSI-EP15A3.°

Nghién clru nay str dung cung 1 thirc nghiém
dé danh gia dd chum va dd dung cta phuong
phap xét nghiém theo hwéng dan EP15A3 cla
CLSI. Phan tich I&p lai trong méi ngay 5 lan
hai mtrc vat liéu kiém tra chat lwong (QC), tién
hanh trong 5 ngay lién tiép.

TCNCYH 174 (1) - 2024



X ly sé liéu

S& dung cac thuat toan trong ANOVA va
Excel.

Danh gia dé chum: Tinh toan d6 chum ngén
han (S;) va b6 chum dai han dai han (S, ), so
sanh voi cong bd cla nha san xuét (o, 0,
twong &ng). Tiéu chuan chét nhan: SR < o,
Swl=g,, . Trwong hop SR > o, hoac Swl >0,
can tinh gi®i han xac minh trén cho dé tap trung
ngén han va d6 tap trung dai han (UVL, va UVL
w twong ng). Tiéu chuén: S < UVL,, S, <
UvL,,.

Dénh gia dé dung: Tinh toan théng ké dé
dwa ra khoang gia tri tin cdy (khoang gia tri
xac nhan) cta phwong phap. Néu gia tri trung
binh cta vat liéu kiém tra chat lwgng ndm trong
khodng tin cay hoac khoang xac nhan thi do
dung cla phong xét nghiém dwoc xac nhan
phu hop véi cdong bd cla nha san xuét. BDanh
gia do chinh x&c: Tinh toan gia tri trung binh
(X), va khodng xac nhan (V). Tiéu chuan chap
nhan: X nam trong khoang xac nhan.

3. DPao dirc nghién ciru

Vat liéu nghién ctu la mau QC, khéng phai

la m&u bénh pham.

Il. KET QUA

1. Két qua danh gia ddé chum cuta cac xét
nghiém

Trong nghién ctru, ching t6i da st dung
phan tich ANOVA moét chiéu dé tim ra cac wéc
tinh d6 chum cla cac xét nghiém trong lan
chay va gitra cac lan chay. Phan tich ANOVA
mot chiéu dwoc chuén bi bang phan mém tinh
toan ANOVA ty déng. D6 chum ngén han va d6
chum dai han cta cac xét nghiém déu nhd hon
coéng bd clia nha san xuét trlr d6 chum dai han
clia ASM va GAA I6n hon céng b ctia nha san
xuét (Bang 1, 2).
2. Két qua danh gia dé dung

Buéc 1: Tinh sai s6 chuan cla trung binh

TAP CHi NGHIEN CU’U Y HOC

(se)):
1 5 <nRep-1) 5
&= nRun-[SW'—- nRep SR]

Trong dé: nRun =5, nRep = 5.
Buérc 2: Sai s6 chuén cua gia tri dich (se,,,)
gia dinh la 0 khi vat liéu st dung la QC.
Buérc 3: Tinh sai s6 chuén ké thop (se,):
segy = 0 nén se_=se. .
Buérc 4: Tinh bac tw do két hop (df,).
df =nRun-1=5-1=4
df. =df =4 (vise_=se))
Buwéce 5: Cai dat hé s nhan véi a = 0,05 va
4 bac tv do.
t1-a/2,nSam,dfc = t1-q/4,4 = t0,9875,4 =35
Buwéc 6: Tinh khodng xac nhan (VI -
Verification interval):
VI = Gia tri dich + (3,5 x se )
Két qua danh gia do ding cé trong bang 3.

IV. BAN LUAN

Xac nhan phwong phap xét nghiém la viéc
can phai tién hanh truéc khi dwa cac may xét
nghiém vao s dung thudng quy, sau khi cé b4t
ki chinh stra/cai tién tlr nha san xuét hoac di
chuyén thiét bj va tai cac khoang thoi gian nhét
dinh nham muc dich xac nhan céac théng sé ky
thuat clia phwong phap ma nha san xuat céng
bb la phu hop véi didu kién thuc té cia phong
xét nghiém.® Két qua xét nghiém phai ddm bao
chinh xac, tin cay dé phuc vu cho céng tac
lam sang dwoc tét nhat, do vay viéc xac nhan
phwong phap tré nén rat thiét yéu. Nghién ctru
nay tién hanh nham xac nhan phwong phap xét
nghiém do hoat d6 cac enzym ABG, ASM, GAA,
GALC, GAL va IDUA trong sang loc 6 bénh rbi
loan dw tri¥ thé tiéu bao trén hé thdng sang loc
QSight 210MD. Céc th&r nghiém danh gia do
chum va dd dung dwoc thwe hién nghiém ngat
tuan tha dung theo hwdng dan EP15A3 cla
CLSI dam bao tinh tin cay cla két qua nghién
clru. Thwc nghiém danh gia dé chum dwoc
thwc hién bang viéc phan tich mau ndi kiém 2
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murc ndng do6 13p lai 5 1an trong 5 ngay. Tinh
toan gia tri trung binh, phwong sai cta két qua
thu duwoc, tr do tinh toan B4 chum ngén han va
Do chum dai han sau dé so sanh véi cong bd
ctia nha san xuét. Tiéu chuan chap nhan la do
chum ngan han va dd chum dai han cla phong
xét nghiém th4p hon céng bé ctia nha san xuét,
trwdng hop vwot qua cong bd clia nha san xuét
can wéc tinh va so sanh véi gi¢i han xac minh
trén cGa phwong phap. Két qua Bang 1 cho
thdy cac xét nghiém cé dé chum ngén han va
dai han déu nhd hon cdng bd clia nha san xuét
trir xét nghiém ASM & mirc QC1 (10,98 > 10,4)
va GAA @ mirc QC2 (9,078 > 7,3). V&i hai xét
nghiém nay chang t6i tiép tuc thwe hién phan
hai ctia thtr nghiém, d6 chum ngan han va do
chum dai han ctia xét nghiém nay déu nhd hon
gia tri xac minh trén clta hai mirc QC. Nhuw vay,
dd chum cua tat ca cac thong sb dwoc danh gia
déu dat tiéu chuén cho phép. Két qua nghién
ctru cla chung tdi twong ddng véi nghién ciru
clia tac gid Mashima va cong sy khi danh gia
dd chum cua xét nghiém do hoat dé 6 enzym
bang QC do CDC cung cép trén hé thdng LC-
MS/MS va cot BEH C18 1a thap hon 25%.8

Thwc nghiém danh gia d6 dung st dung két
qua thu dwoc cla chinh thwc nghiém danh gia
dd chum: phan tich madu QC hai m&rc ndng d6
l&p lai 5 1an trong méi lan chay cho it nhat 5 1an
chay vé&i méi mire. D6 dung dwoc danh gia qua
gia tri trung binh quan sat, khoang xac nhan.
Theo hwéng dan EP15 - A3 ctia CLSI, néu gia
tri trung binh ndm trong khoang xac nhan thi do
ding duoc xac nhan (hay do léch dwoc chap
nhan). Trong nghién clru cla ching t6i, tat ca
cac gia tri trung binh ctia cac mirc ndng do6 QC
déu nam trong khodng xac nhan twong (rng
(Bang 3).

V& danh gia do dung trong nghién ciru nay,
chung t6i str dung mau QC lam vat liéu nghién
ctru, v&i dai lwong tinh toan la khoang xac nhan

dbi véi trng mire QC khéac nhau. Viéc str dung
gia tri trung binh clia cac mau QC ma nha san
xuét cung cap dé tinh toan khoang xac nhan la
han ché cta nghién ctru. St dung céc vat liéu
tham chiéu 1a ly twédng nhat cho danh gia do
chinh x&c tuy nhién viéc tiép can cac vat liéu
tham chiéu khong phai dé dang vé&i cac phong
xét nghiém lam sang.

V. KET LUAN

Ky thuat do hoat d6 enzym sang loc 6
bénh rdi loan dw trir thé tiéu bao bang bd kit
NeoLSD™ MSMS trén hé thdng QSight 210MD
cta Perkin Elmer duwgc xac nhan trong diéu
kién phong xét nghiém cia Khoa Hoa sinh,
Bénh vién Nhi Trung wong.
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Summary
VERIFICATION OF SCREENING METHOD FOR 6-PLEX
LYSOSOMAL STORAGE DISEASES USING PERKIN ELMER
QSIGHT 210 MD SYSTEM

Method verificationisamandatory processtoprovidereliable testresults. This studywas conducted
with the aim of confirming the technical procedure for screening 6 lysosomal storage disorders by
measuring the activity of 6 enzymes in dried blood spots using the Perkin Elmer QSight 210MD
system. The research utilized internal control materials and NeoLSDTM MSMS kits from Perkin Elmer
to perform an evaluation experiment for precision and accuracy, following the EP15A3 guidelines
of the CLSI. Results: The precision and accuracy of the test are both lower than the manufacturer's
specifications, with the observed average values falling within the acceptable range. The precision
and accuracy of the enzyme activity measurements under the conditions of the Department of
Biochemistry, National Children's Hospital, are confirmed to be in accordance with the manufacturer's
specifications. The test ensures reliability and can be used to provide newborn screening services.

Keyworks: LSDs, ABG, ASM, GAA, GALC, GAL, IDUA, verification of screening method,
EP15-A3.
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