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'XAC NHAN PHU'ONG PHAP XET NGHIEM SANG LOC
ROI LOAN CHUYEN HOA BAM SINH BANG KIT NEOBASE 2
TREN HE THONG KHOI PHO XEVO TQD

TOM TAT

Xac nhan phuong phap la yéu cau céng viéc can
thlet trudc khi dua mot phucng phap xet ngh|em mdi
vao su dung. Quy trinh xét nghiém sang loc r6i loan
chuy&n hoéd bam sinh bang perdng phap sac ky khoi
pho (MSMS) dudc xac nhan dua trén vat liéu n0| kiém
trén NeoBase 2 Non-derivatized MSMS kit cua hang
Perkin Elmer, tién hanh thuc nghlem danh gia khoang
tuyen tinh, do chum va do chlnh xac xét nghlem trén
may phan tlch XEVO TQD cua Water. Ké qua thu
dudc trén cac chi s6 thoa man tleu chuén theo hudng
dan CLSI - NBS04 2017 vdi: hé s6 tudng quan n =
0,99 biéu thi do tuyén tinh t6t, CV d6 chum ngén han
< 25%, CV do chum dai han < 35%, dd thu hoi dat
40- 140% Két qua nghién cltu cho thay khoang tuyén
tinh c6 R2 tir 0,9947 — 0,9998, d6 chum ngan han dao
dong tir 2,83 - 10,12%, do chum dai han dao dong ttr
5,56 - 17 02%, do thu hoi dat 70,77 — 101,48% cua
cac chat chuyen héa dugdc xac nhan phu hdp theo
cong b cua nha san xuét. Xét nghiém rGi loan chuyen
hoa bam sinh bang phuang phap MSMS la chinh xac
va tin cay trong diéu kién thuc t&€ cla trung tam xét
nghiém - Cong ty 6 phan dich vu phan tich di truyen
Gentis, dugc st dung ‘trong thuc hanh 1am sang dé
sang Ioc mot s& bénh 8i loan chuyén hoa bam sinh.

Tdr khéa: NBS04, Xevo TQD, Neobase2

SUMMARY
A VERIFICATION METHOD IN NEWBORNS
SCREENING OF METABOLIC DISORDERS BY
THE NEOBASE 2 MSMS KIT USING XEVO TQD
Verification is required before implemeting a new
test method in use. Linearity, precision, accuracy
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evalutions were carried out to verify the performance
of the Waters XEVO TQD MSMS system with the
Neobase non-derivatized MSMS Perkin Elmer kit for
detecting amino acids and acylcarnitine in newborns
with metabolic disorders. Acceptance criteria applied
according to CLSI - NBS04 2017 guidelines gives the
following results: correlation coefficient (r) = 0,99
indicates good linearity, within-run precision CV <
25%, between-run precision CV < 35%, recovery is
40-140%. The results show that the linear range has
the correlation coefficient from 0,9947 to 0,9998, the
within-run precision ranges from 2,83 — 10,12%, the
between-run precision ranges from 5,56 — 17,02%,
recovery of 70,77 — 101,48% of metabolites confirmed
to be in accordance with the manufacturer's claim.
Testing for congenital metabolic disorders by MSMS
method is accurate and reliable in the actual
conditions of the testing center - Gentis Genetic
Services Joint Stock Company, used in clinical practice
to screen some congenital metabolic disorders.
Keywords: NBS04, Xevo TQD, Neobase2

I. DAT VAN DE

R&i loan chuyén héa badm sinh 1a bénh lién
guan dén cac yéu t6 di truyén hiém gap & tré,
dugc gay ra bdi su thi€u hut cac receptor,
enzym, cac protein van chuyén, hodc cac yéu t6
dong van trong qua trinh chuyén hoéa acid amin,
acid béo va acid hitu co. Piéu nay dan tdi su
thay déi bat thudng trong cac chu trinh tdng hop
hodc thodi hda cla cac chat trong cd thé. Tur d6
tao thanh céc san pham béat thudng gdy ngd doc
cho té€ bao, gay suy giam chific nang clia cac co
quan.! Bénh rdi loan chuyén hda thudng khdng
dudgc phat hién do thi€u cac triéu chirng ro rang
trong giai doan dau phat trién cla tré sg sinh.
Do do, khi cac triéu chiing lam sang xuat hién
thudng la qua mudn, dan dén rGi loan chific nang
than kinh tir nhe dén ndng, chdm phat trién tdm
than, tham chi 1a gay tr vong cho tré.? Vi vay,
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sang loc sd sinh cac bénh réi loan chuyén héa a
can thiét cho viéc chan doadn sdm, diéu tri kip
thgi, ndng cao chat lugng cudc s6ng cho bénh
nhan, dong thsi giam bt ganh nang cho gia
dinh. V@i nhiing tién bd trong cong nghé sac ky
khéi phé, phuang phéap khéi phé kép (MSMS) ra
ddi mang dén gia ca phai chang haon, do nhay va
do dac hiéu cao han. Bo kit Neobase 2 chay trén
hé thong XEVO TQD dua trén phucng phap
MSMS sir dung bénh pham la méu gét chan dugc
tham trén gidy kho gilp sang loc nhiéu loai bénh
rdi loan chuyén hod véi thdi gian phén tich
nhanh, két qua cho c6 do chinh xac, tin cay.3

May sidc ky long khdi phé XEVO TQD cla
hang Water la dong may dat IVD, do tin cay cao,
dé nhay giam sat phan (ng MRM vdi toc do
chuyén dbi cuc nhanh va tiét kiém t8i da chi phi
cho phong xét nghiém. Kit sang loc bénh rdi loan
chuyé&n hda bam sinh NeoBase 2 Non-derivatized
MSMS kit (Neobase 2) cua Perkin Elmer c6 thé
sang loc 77 chi s6 rdi loan chuyén héa badm sinh
khac nhau. P& c6 thé dua bd kit vao sang loc
bénh Iy réi loan chuyé&n hda trén méay XEVO TQD,
can phéi xac nhan phuagng pha’p trude khi dua
vao sUr dung. Do d6, nghién cfu nay dudc thuc
hién v&i muc tiéu: “Ap dung hudng dén NBS04
cia CLSI trong xac nhan phuong phap dinh
luong mét s6' acid amin va acylcarnitine trén mau
mau got chan tham khé bang kit NeoBase 2 trén
médy XEVO TQD”.

Il. BOI TUQONG VA PHU'ONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ciru

Mau ndi kiém dang g|ay tham kho cta hang
Perkin Elmer véi 2 mirc nong d6 khac nhau.

Cac mau v6i mic nong d6 L1, L2, L3, L4, L5,
L6 c6 san trong bo kit.

Bang 1: Ty Ié ndéng dé cua cdc méu

trong bo kit thu’ nghiém
Mau Ty Ié pha lodng cua mau

L1 Khong chira mau (tin hiéu L1=0)
L2 1:16

L3 1:8

L4 1:4

L5 1:2

L6 1

Kit hda chat NeoBase 2 cla Perkin Elmer.

May xét nghiém phan tich khdi phd XEVO
TQD cla Water.

2.2. Thdéi gian, dia diém nghién ciru

Thai gian nghién clu: Tur thang 1/2023 dén
thang 5/2023.

Dia diém nghién cfu: Trung tdm xét nghiém,
Cong ty cd phan dich vu phan tich Di truyén Gentis.
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2.3. Phuong phap nghién ciru

Thiét k& nghién ciu: Nghién clu thuc
nghiém trong phong xét nghiém.

Quy trinh thuc hién: Nghién clru nay st dung
thuc nghiém danh gia khoang tuyén tinh, do
chum, do thu hdi theo hudng dan CLSI NBS04
nhu sau:

Thuc nghlem danh gia khoang tuyén tinh .

Chuan bi mau L1, L2, L3, L4, L5, L6 cd san
trong bo kit. Tién hanh do Iap lai moi dung dich 4
[an. Tinh gid tri trung binh clia moi nong do. s
dung Excel d€ danh gia dd tuyén tinh cta khoang
gia tri, nhan dinh do tuyén tinh va tuong quan
gitta ndng do do dugc y vdi gia tri mong dai x.

Thutc nghiém danh gia d6 chum

D6 chum ngdn han: phan tich 20 an lién ti€p
2 mic néng do trong 1 ngay. Tinh gia tri trung
binh va d6 léch chudn (SD), hé s bién thién
(CV). Tiéu chudn chdp nhan dé chum ngdn han
CV £ 25%.

PO chum dai han: phan tich 20 [an lién tiép 2
mUc ndéng d6 trong 10 ngay. Tinh gid tri trung
binh va dd Iéch chun (SD), hé s& bién thién (CV).
Tiéu chuén chap nhan dd chum dai han CV < 35%.

Thuc nghiém danh gid d6 chinh xac

D6 chinh xac dugc danh gia bang do thu hoi.
Tuy thudc vao chat phan tich, phan tram thu hoi
tlr 40-140% la chap nhan dugc.

Quy trinh tach chiét va dinh lugng acid amin
va acylcarnitine

Mau mau tham kho dugc tach chiét va dinh
lugng cac acid amin va acylcarnitine bang kit hda
chat NeoBase 2 theo hudng dan clia nha san
xuét. Cac dung dich héa chat, ndi chudn dugc dé
G nhiét do phong (20°C dén 25°C) it nhat 30
phut trudc khi bat dau lam xét nghiém. Sur dung
may puncher b&m 16 mau mau kho vao trong
giéng cua dia vi tdm dugc cung cap kém theo
kit. Pudng kinh mau khoang 3.2 mm. Thém 125
|JL thudc thir hang ngay (chfa ndi chudn) vao
moi giéng cé mau mau tham kho. Day khay bang
tdm dinh va G trén may lac 30 phut véi t6c do lac
650 vong/phat. Chi y dam bao sau khi xong
chuyén ngay sang budc tiép theo. Chuyén 100l
tr moi giéng sang mot khay mdi - khay dugc
cung cap kem theo bo kit. Phu khay nay vdi
miéng dan mdi dé trdnh su hda hoi cla dung
dich. Pua khay dad dugc day tdm dinh vao bd
phan bem mau tu dong ctiia may Xevo TQD.

Quy trinh thu thap va xtr ly dir liéu. Cac
dif liéu trén may LC — MS/MS dugc thu thap qua
ché d6 multiple reactions monitoring (MRM) va
XU ly dir liéu qua Ung dung ionlynx dugc tich hgp
trong phan mém masslynx. Thdi gian chay mau la
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2 phit va vung 13y dir liéu cho tinh toan la tir scan
thr 8-18 (10 scan). DIt liéu thu dugc dugc xur ly
bdng phan mém Ionlynx va néng do cia moi chat
phan tich dugc do bang céng thirc: Néng do
(umol/l) = dién tich chat phan tich x nong do chat

Nhan xét: Phuang trinh tuong quan la y =
0,6951x, (R2) = 0,9994, hé s6 tuong quan tot.
Bang 3. Két qua danh gia khodng tuyén tinh

ndi chuan /dién tich chat néi chuén.

2.4. Pao dirc nghién ciru. Nghién clu
tuan thi theo dao ddc nghién cliu trong Y hoc.
Vat liéu sir dung la cac mau QC, khong phai la

cac mau bénh pham.
I1. KET QUA NGHIEN cUU

Thuc hién thir nghiém theo khuyén cdo cua
CLSI NBS04 va hudng dan dan cla nha san xuat

thu vé két qua:

Bang 2: Két qua thir nghiém danh gia

khoang tuyén tinh trén chi s6 MET

Nong do ly thuyétl Nong do tinh toan
L1 0 0
L2 52,6 37,531
L3 105 76,176
L4 210 156,026
L5 421 292,451
L6 842 582,351

duge

Tdo

Nong 6 ME

100

NBng dé MET Iy thuyét

MET

500

Hinh 1: Panh gia khoang tuyén tinh cua

Chat phan tich | Phuong trinh R2
Ala Y=0,5936x 0,9980
Arg Y=0,7241x 0,9991
Asa Y=0,1644x 0,9994
Cit Y=0,7313x 0,9979
Gln Y=0,2838x 0,9987
Gly Y=0,7538x 0,9984
Leu Y=0,7385x 0,9994
Met Y=0,6951x 0,9994
Orn Y=0,7296x 0,9986
Phe Y=0,727x 0,9995
Pro Y=0,6525x 0,9993
Tyr Y=0,6829x 0,9994
Val Y=0,7098x 0,9991
Co Y=0,6808x 0,9989
C2 Y=0,6916x 0,9991
C3 Y=0,7975x 0,9988
C4 Y=0,6544x 0,9991
C5 Y=0,7114x 0,9989

C5DC Y=0,7791x 0,9993
Cé Y=0,7797x 0,9988
C8 Y=0,7004x 0,9993
C10 Y=0,7044x 0,9993
C12 Y= 0,6847x 0,9994
C14 Y= 0,7544x 0,9994
Cl6 Y= 0,7513x 0,9974
C18 Y= 0,6928x 0,9992
C26 Y= 0,6744x 0,9998
SA Y=0,478x 0,9980

ADO Y=0,8729x 0,9994

C26:0-LPC Y= 0,6578x 0,9947

Nhan xét: (R2) > 0,99. Hé so tuang quan t6t

phuong phap
Bang 4. Két qua danh gia dé chum ngdn han, dai han trén mdy XEVO TQD
Chét phan PO chum ngan han Do chum dai han
tich — Qc1 — Qc2 — Qc1 — Qc2
X CV(%) X CV(%) X CV(%) X CV(%)
Ala 434,83 4,19 906,43 6,06 429,65 10,11 901,78 9,50
Arg 23,75 3,33 127,18 6,30 22,98 8,75 121,03 8,63
Asa 2,41 8,82 40,46 3,86 2,28 11,59 38,29 9,80
Cit 38,20 6,66 147,83 6,47 36,87 8,34 142,40 10,62
GIn 614,52 2,83 1301,65 5,43 634,36 6,06 1329,70 5,56
Gly 463,41 4,36 1215,45 6,54 446,53 9,47 1171,89 9,13
Leu 225,21 3,78 803,16 5,87 213,26 9,57 771,28 9,91
Met 39,46 4,22 176,09 5,60 37,34 9,15 168,17 8,67
Orn 157,55 3,21 476,28 5,57 149,95 9,41 448,92 7,68
Phe 81,10 4,30 257,25 5,59 76,02 9,37 246,60 9,06
Pro 212,14 3,41 646,87 5,63 201,44 9,26 618,51 9,55
TYr 139,24 3,93 533,00 5,01 133,79 10,66 510,96 9,48
Val 239,43 3,86 489,17 5,96 227,12 9,59 473,63 9,61
Co 40,08 4,38 146,88 6,67 38,63 9,90 145,47 9,16

359




VIETNAM MEDICAL JOURNAL N°2 - AUGUST - 2023

Cc2 28,13 4,44 85,03 7,42 26,72 9,62 81,14 8,82
C3 4,67 4,80 13,73 6,90 4,56 8,04 13,29 10,70
¢4 0,78 4,14 2,82 6,44 0,75 10,59 2,72 11,08
G5 0,66 5,84 2,50 5,24 0,62 10,52 2,37 9,88
C5DC 0,38 7,04 1,99 7,38 0,38 9,34 1,93 8,82
C6 0,30 7,60 1,42 6,85 0,29 11,04 1,37 9,62
C8 0,58 517 2,80 7,11 0,56 13,53 2,72 10,75
C10 0,35 6,34 2,07 7,54 0,33 9,92 2,01 9,95
C12 0,30 7,42 1,40 7,28 0,28 10,68 1,35 11,34
C14 0,34 6,29 1,93 5,99 0,33 9,68 1,85 9,66
C16 2,07 5,35 11,61 5,79 1,99 10,07 11,39 10,52
C18 1,28 5,02 4,43 5,87 1,21 9,66 4,25 9,46
C26 0,38 3,45 0,96 4,82 0,41 8,84 1,03 6,54
SA 2,76 4,89 10,30 5,23 2,35 13,73 8,56 10,59
ADO 0,77 10,12 4,57 6,45 0,79 15,00 4,62 10,21
C26:0-LPC | 0,56 8,83 1,91 7,69 0,66 17,02 2,02 8,01

Nhan xét: - CV do tap trung ngan han cta ca hai mirc nong do (QC1, QC2) déu nho haon 25%.
- CV d0 tap trung dai han cua ca hai mdc ndng do (QC1, QC2) déu nho hon 35%.
Bang 5: B thu hoi trén may XEVO TQD

 ~ QC1 QC2
Thong s0 rersrdich] X D6 thu hoi (%)|Gia tridich] X Do thu hoi (%)

Ala 435 432,24 99,36 919 904,10 98,38
Arg 25 23,36 93,45 132 124,10 94,02
Asa 2,36 2,35 99,53 38,8 39,38 101,48
Cit 38,5 37,53 97,48 150 145,12 96,74
GIn 636 624,44 98,18 1350 1315,68 97,46
Gly 462 454,97 98,48 1220 1193,67 97,84
Leu 224 219,23 97,87 803 787,22 98,03
Met 39,1 38,40 98,21 178 172,13 96,70
Orn 160 153,75 96,09 485 462,60 95,38
Phe 81 78,56 96,98 262 251,92 96,15
Pro 213 206,79 97,08 651 632,69 97,19
TYr 140 136,51 97,51 539 521,98 96,84
Val 234 233,28 99,69 485 481,40 99,26

C0 39,8 39,35 98,88 149 146,17 98,10

C2 27,8 27,42 98,65 84,8 83,09 97,98

C3 4,71 4,61 97,94 13,9 13,51 97,20

C4 0,77 0,76 99,14 2,8 2,77 99,08

C5 0,66 0,64 97,09 2,52 2,44 96,72
C5DC 0,39 0,38 97,39 2,03 1,96 96,54
Cé 0,31 0,30 95,95 1,44 1,40 96,93

C8 0,57 0,57 99,42 2,83 2,76 97,48
C10 0,35 0,34 97,81 2,09 2,04 97,53
C12 ,3 0,29 96,48 1,39 1,37 98,84
Cl14 0,35 0,34 95,93 1,92 1,89 98,46
C16 2,12 2,03 95,79 12 11,50 95,83
C18 1,28 1,24 97,09 4,5 4,34 96,37
C26 0,56 0,40 70,77 1,37 1,00 72,69
SA 2,85 2,55 89,63 11 9,43 85,70
ADO 0,79 0,78 98,94 4,76 4,60 96,56
C26:0-LPC 0,74 0,61 82,30 2,48 1,96 79,16

D0 thu hoi dugc tinh theo cong thic: acid amin, acylcarnitine trén hai mirc nong do QC
Do thu hoi (%) = gia tri trung binh/gia tri  déu trong khoang 40-140%.
dich * 100 (%) IV. BAN LUAN

Nhan xét: b thu hdi cua cac xet nghiém Xac nhan phuang phép 13 viéc can phai thuc
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hién d€ danh gid hiéu ndng phucng phap dang
st dung. Mac du nha san xudt da danh gia
phuong phap ky luGng, tuy nhién & tirng phong
xét nghiém cd rat nhiéu yéu t6 anh hudng dén
dd chinh xac va do chum thuc té cia phuadng
phap. Két qua xét nghiém phai dam bao do tin
cdy dé phuc vu Idm sang t6t nhéat, vi vy xac
nhan phuong phap nham muc dich xac nhan cac
thong s6 ky thuat nha san xuat tuyén bo la phu
hgp vai diéu kién thuc té€ cla phong xét nghiém.*
Trong nghién cu nay, chdng t6i da ti€én hanh
thuc nghiém xac nhan phuong phap xét nghiém
rdi loan chuyén hdéa bam sinh bdng MSMS tai
trung tdm xét nghiém, Cong ty c6 phan dich vu
phan tich di truyén Gentis. K&t qua nghién ciu
cla ching t6i cho thdy hé s6 tudgng quan
(r)=0,99 biéu thj do tuyén tinh tt. Vi sang loc
sd sinh bdng MSMS rét khd dé cé cidc mau that
¢d nobng do trai rong t& mirc thap dén mikc cao.
D6 tuyén tinh dugc danh gia bang cach sir dung
Multilevel DBS & 6 muc pha loang cé trong kit
Neobase-2, ti€n hanh chay Idp lai va xay dung
phuong trinh tuong quan gilra gia tri trong doi
va gia tri trung binh thu dugc. Két qua dugc biéu
thi ¢ hinh 1 va bang 3, tuogng déng vdi nghién
clfu clia Beomki Lee va cOng su' nam 2023 khi
tién hanh nghién clru thdm dinh phuong phap
trén kit Neobase-2.> Theo nghién clru nay, hé s6
tuong quan cac thong so ti€én hanh thuc nghiém
déu dat tiéu chudn dé ra, khoang tuyén tinh
dugc xac nhan.

Két qua hé so bién thién (CV) bang 4 cho
thdy dd chum ngdn han va dai han cla phuadng
phap déu dat tiéu chuin. Hé s bién thién dé
chum ngdn han cta 2 mirc néng dd dao dong tu
2,83 - 10,12%. Hé sG bién thién d6 chum dai
han cla cac xét nghiém acid amin, acylcarnitine,
SUAC dao ddng tur 5,56 - 17,02%. Tiéu chuan
chap nhan vé d6 chum cua xét nghiém sang loc
so sinh bdang MSMS dua ra trong hudng dan
NBS04 (2017) cla CLSI la d6 chum ngan han CV
co thé tir 15-25% tuy tirng chat phan tich, do
chum dai han CV tr 20-35% thi cac két qua nay
déu chap nhan dugc.® Két qua nay kha tuong
dong vai nghién cru cta Yulan Zheng va cong su
nam 2019 khi xac nhan phugng phap trén may
phan tich TQD clGa hang Water. Theo nghién ciu
nay, d6 chum ngdn han cia amino acid dao
dong tur 1,19-7,68%, trong khi dé do chum dai
han dao dong trong khoang 1,63% dén 5,01%.
D6 chum ngdn han cla acylcarnitine trong
khoang 1,2-8,43%, d0 chum dai han dao dong
ttr 0,19-9,6%.7

Vat liéu danh gid do chinh xac c6 thé la vt

liéu tham chiéu tiéu chudn CRM, mau ngoai
kifm, mau bénh nhan biét trudc ndng dd. Viéc
lva chon vat liéu nghién cru phu thudc vao chi
phi, thdi gian, s0 lugng mau thu thap. Do
chuong trinh ngoai kiém sang loc so sinh dudc
thuc hién 3 [an/ nam va khong co vat liéu tham
chi€u, d6 chinh xac ctia phuong phap dugc danh
gia thong qua d6 thu héi cia mau QC & 2 murc
nong do, véi dai lugng can tinh toan la do léch
gilra gia tri trung binh thu dugc va gia tri mong
dgi. Trong nghién cru cla chung toi, két qua do
thu hoi cua tat ca cac thong so phan tich déu dat
theo tiéu chuadn cia CLSI NBS04 dua ra la 40-
140%.5 Két qua nay kha tudng dong vdi nghién
clu cla Beomki Lee st dung cung may va cung
kit hda chat cho két qua d6 thu hoi cla acid
amin va acylcarnitine [an lugt la 74,6%-96,2% va
83,3% - 101,1%, SUAC c6 ty 1& thu hdi thap
(61,0%) so vdi cac chat phan tich khac.”

V. KET LUAN

Xét nghiém phan tich cac acid amin va
acylcarnitine sang loc bénh r6i loan chuyén hoéa
badm sinh s dung kit Neobase-2 trén may Xevo
TQD bang phuong phap MSMS c6 khoang tuyén
tinh, d0 chum va d6 chinh xac chap nhan dugc,
dam bao do tin cdy cd thé sir dung cung cép dich
vu sang loc sd sinh.
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