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PANH GIA PQ CHUM, PO PUNG CUA XET NGHIEM HbAlc PUQC PINH
LUQNG TREN THIET BI TOSOH HLC-723G8 TAI BENH VIEN CHQ RAY

Nguyén Pinh Tho'?*, Pham Thi Mai? va Lé Vin Thanh3
! Phong kham Pa khoa Qudc té Yersin,
2 Truong Pai hoc Qubc té Hong Bang
3Bénh vién Cho Rdy

TOM TAT

Muc dich: Pdanh gid @6 chum, @6 ding ciia xét nghiém HbAIc dwoc dinh hrong bang phwong phdp
sdc ky long hiéu nang cao (HPLC) trao déi cation trén thiét bi Tosoh HLC-723G8 tai Bénh vién Cho
Ra~y Vit liéu va phwong phdp nghién civu: Vit liéu nghién ciru la huyét thanh kiém tra véi hai mire
nong do QC1 va QC2 cua hang Bio-Rad. Phwong phdp nghién ciu la nghién ciru thuc nghzem duoc
thiét ké theo hwéng dan ciia CLSI EP15A43. Két qua: Két qua cho thdy 2CV cua QCI va OC2 lan
lieot 1a 0.63% va 0.48%, déu nho hon cdc gid tri twong ung cua nha san xudt cong bé. Gid tri trung
binh thu dwoc cia QCI, QC2 lan lwot la 5.12 va 9.84 déu nam trong khodng xdc nhan. Tir két qua
trén chung toi xac nhan do chum va do dung cua xét nghiem HbAlc trén thiét bi Tosoh HLC-723G8
phit hop véi cong bé nha san xudt.

Tir khoa: xac nhan gia tri su dung, do chum, do dung, HbAlc, HPLC

EVALUATION THE PRECISION AND TRUENESS OF THE HBA1C TEST
QUANTIFIED ON THE TOSOH HLC-723G8 DEVICE
AT CHO RAY HOSPITAL

Nguyen Dinh Tho, Pham Thi Mai and Le Van Thanh

ABSTRACT

Purpose: Evaluate the precision and trueness of the HbAlc test quantified using the HPLC-cation
exchange method on Tosoh HLC-723G8 equipment at Cho Ray Hospital. Research materials and
methods: Research materials are test serum with two concentration levels QCI and QC2 from Bio-
Rad. The research method is experimental research, designed according to CLSI EP15A3 guidelines.
Results: The results showed that the %CV of QCI1 and QC2 were 0.63% and 0.48%, respectively,
both smaller than the corresponding values announced by the manufacturer. The average values
obtained for QCI and QC2 were 5.12 and 9.84, respectively, both within the validation range. From
the above results, we confirm that the precision and trueness of the HbAlc test on the Tosoh HLC-
723GS8 device is consistent with the manufacturer's announcement.

Keywords: method verification, precision, trueness, EP1543

1. PAT VAN DE

Tur 1au xét nghiém Haemoglobin Alc (HbAlc) da dugc st dung rong rai trong viéc danh gid mic do
ning ciing nhu dudng huyét trung binh trong khoang thoi gian 2 - 3 thang ciia bénh nhéan dai thao
duong (DTD) [1]. Nam 2010 hiép hoi PTD Hoa Ky da dwa xét nghiém HbA lc vao tiéu chuan chan
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doan tién DTP va DTD [2].

Hién nay, tai Bénh vién Chg Réy, s6 xét nghiém HbAlc dugc chi dinh rat nhiéu. Nham dem dén két
qua sém nhét cho céc bac si, bénh vién da trang bi thém may Tosoh HLC-723G8 dé dinh luong
HbA I¢ theo phuong phap sic ky 1ong hiéu ning cao trao ddi cation.

Theo Quyét dinh 2429/QD-BYT niam 2017 ctua B Y té thi trude khi dwa mot thiét bi méi hay hoa
chit méi can xéac nhén cac thong ) k¥ thuat do nha san Xuét cong bd trong d6 ¢6 d§ chum, do dung.
Vi vay chung t6i tién hanh nghién ctru danh gid d¢ chum, d¢ dung cua xét nghiém HbAlc dugc dinh
lugng trén thiét bi Tosoh HLC-723G8 tai Bénh vién Cho R?ly.

C6 nhiéu tai liéu huéng dan cac quy trinh danh gia d6 chum, d6 ding nhu CLSI (Clinical and
Laboratory Standards Institute) EP15A3, ISO 15189, Quyét dinh 2429/BYT dua trén cac tiéu chuin
ciia Viét Nam ... . Trong nghién nay chiing t6i lua chon huéng dan cia CLSI EP15A3 [3 - 5].

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu

Vit liéu nghién ctru 1a huyét thanh kiém tra v6i hai mitc ndng d¢6 HbAlc Quality control 1 (QC1) va
Quality control 2 (QC2) cua hang Bio-Rad.

Bang 1. Vat liéu nghién ctru

Tén vat liéu nghién ciru Gia tri Lot Han sir dung | Hang san xuit
QCI (Lyphocheck Diabetes | ¢ 5 4 67 564y | 85861 | 31/10/2025 Bio-Rad
Control level 1)

QC2 (Lyphocheck Diabetes | o o5 g 07 108) | 85862 | 31/10/2025 Bio-Rad

Control level 2)

2.2. Thiét bi va thudc thir , 7
Thiét bi Tosoh HLC-723G8 dinh lugng HbATc theo phuong phap sac ky long hiu nang cao trao doi
cation (High Performance Liquid Chromatography — HPLC) sur dung cac thudc thir sau [6].

Bang 2. Thudc thir

STT THUOC THU Lot Han s dung Hing sin xuit
1 | G8 Variant Elution Buffer HSi No. 1 | S8-110H 10/2024 Tosoh corporation
2 | G8 Variant Elution Buffer HSi No.2 | S8-210H 10/2024 Tosoh corporation
3 | G8 Variant Elution Buffer HSi No.3 | S8-309H 10/2024 Tosoh corporation
4 | Hemoglobin Alc Calibrator Set ZS1001 31/12/2023 Tosoh corporation

2.3. Phwong phap nghién ciru
Phuong phap nghién ctru: nghién ctru thye nghiém.

2.3.1. Thiét ké nghién civu

Nghién ctru duoc thiét ké theo hudéng dan ctia CLSI EP15A3. Do chum va do ding dugc danh gia
trén cung mot thuc nghiém 5*5 mdi ngay mot lan chay, lap lai 5 lan trong 5 ngay, co thé lién tuc hodc
khong lién tuc. Nghién ctru dugc thuc hién tai Khoa Sinh héa Bénh vién Cho Ray tir thang 7/2023
dén thang 10/2023. Nghién ctru dugc tién hanh theo so @6 Hinh 1.
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Phén tich mau QC 1 & 2
Lip lai 5 14n/ ngdy trong 5 ngay

‘ Tinh X , SD, Grubbs'limits J

Kiém tra gid tri ngoai 1&

/\

[ Pénh gia d6 chum J [ Panh gia d ding }

[ Tinh Sg va Swrcua phong xét nghiém ]
So sanh X véi VI

|

So sanh Sg va Swrcua phong xét
nghiém V6i or va oyr nha sin xuat

Sr > Or Sp< or X eVl XeVI
Swr. > owi SwL = owL
Tinh gidi han Xac nhan do Xac nhan do Tinh do chéch (Bias)
xé4c nhin UVL chum diing S0 sénh Bexoy < Buue

Xéc nhan phirong phap ‘

Hinh 1. So d6 thyc hién nghién ctru

2.3.2. Danh gia do chum (Precison)
bénh gia 4o chum dugc thuc hién theo cac budc sau:

Bude 1: Tinh gié tri trung binh va d¢ 1éch chuén
- Gia tri trung binh ( X )

Trong do:

X : Tri 6 trung binh
n: SO lugng mau
x;: K&t qua do cua may thir 1

- Tinh d6 1éch chuén:

Trong do:

SD: D¢ léch chuén;

n: S6 luong mau;

x;: Két qua do ctia may thtr I;
X: Tri s6 trung binh.

Hong Bang International University Journal of Science

ISSN: 2615-9686




Tap chi Khoa hoc Trwdng Pai hoc Qudc t& Hong Bang — S8 Bic biét: Hoi nghi Khoa hoc Tudi tré Lan thir 1 - 5/2024

Buwéc 2: Tim gid tri sai theo test Grubbs: ~ Grubbs’ limit = Mean + G*SD
Trong do:
Mean: 1a gia tri trung binh;

G: 1a hé sd Grubbs dugc ra tir bang Grubbs (G=3.135) [3];
SD: 1a d6 1éch chuan.

Buéc 3: Udc tinh do chum sir dung phén tich phuong sai 1 chiéu (one — way ANOVA)
- Tinh phuong sai:
Vw=MS.

Vg = (MS; — MS»)/ng
Trong do:
Vyw: Phuong sai lap lai (trong lan chay);
Vg: Phuong sai gitra cic 1an chay;
MS: Binh phuong trung binh;

no: S 1an chay lap lai.

- Tinh d6 léch chuan:
Sr= +/Viu;
Sp = /Vs;
Swr = \/m '
Trong do:

Sr: Do léch chuan trong lan chay;

S: D¢ léch chuan giita cac lan chay;

Swi: D¢ léch chuan ctia phong xét nghiém.

- Chuyén d6i SD sang CV%:
CVr = (Sr*100)/trung binh
CVg = (Sg*100)/trung binh

CVwL = (Swr*100)/trung binh

Trong do:

CVr: Hé s6 bién thién trong 1an chay;

CVg: Hé s6 bién thién giita cac lan chay;

CVwr: Heé s6 bién thién ciia phong xét nghiém.

Buéc 4: So sanh gia tri cia phong xét nghiém véi gia tri nha san xuat.

Néu do chum cua phong xét nghiém nhd hon hoac béng d6 chum cua nha san xuit cong bd thi do
chum cua phong xét nghiém dugc xac nhan, khong phai tinh giéi han xac nhan (UVL = Upper
Verification Limit).

Néu do chum cua phong xét nghi¢m 16n hon d§ chum cua nha san Xuét cong bd thi tinh €161 han xac
nhan UVL theo budc 5.
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Buwéc 5: Gioi han x4c nhan UVL (Upper Verification Limit).
UVL=F*c¢ hoac UVL =F*%CV

Trong do:

F: 1a factor UVL (tu Bang 7) [7];

c: la sigma (o =cr hodc ¢ = oww);

%CV: 1a h¢ s6 bién thién.

2.3.3. Danh gia d¢ dung (Trueness)
bénh gia d6 ding duoc thuc hién theo cac budc sau:

Buwdc 1: Tinh gia tri trung binh va sai s6 chuan cua no:

_ 1 2 nRep—lS2
Séx = nRun[WL ( nRep )Sk

Trong do: nRun =5, nRep = 5.

Buéc 2: Sai s6 chuén cua gia tri dich (serm): Khi str dung vat li¢u 1a mau QC thi serv duoc gia dinh
bang 0.

Bwéc 3: Tinh sai s6 chudn két hop (se.):

se, = /se,% + seiy

Buéc 4: Tinh bac tu do két hop (dfe)
dfx=nRun-1=5-1=4
df: =dfx =4 (khisern =0)
Bude 5: Cai dit hé s nhan véi o = 0.05 va dfe
t1-o/2*nsam, A f
Budce 6: Tinh khoang xac nhan VI (Verification interval)
VI=TV £ (m*sec) = TV =% (to.o7s, df.*sec)

Buéc 7: Néu gia tri trung binh nam trong khqéng xac nhan thi d¢ dung dugc xac nhan. Néu gia tri
trung binh khong thudc khoang xac nhan thi can tinh do chéch (Bias) theo budc 8.

Buéc 8: Tinh do chéch: Bias= X —TV

Trong do:

X : gié trj trung binh;

TV: gia trj dich ctia 59ang cong bo.

Buwdrc 9: So sanh gié tri Bias phong xét nghiém véi B% trong CLIA cua Westgard (HbAlc: B% = 1.5%) [8].
Néu Bias phong xét nghiém nho hon B% thi xac nhén d¢ dung, néu Bias phong xét nghiém 16n hon
B% thi can lién hé v61 nha san xuat.

2.3.3. Xir Iy 56 ligu q o
Dir liéu thu thép dugc luu va tong hop trén phan mém Microsoft Excel va phan tich ANOVA moét
chiéu trén phan mém SPSS.
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3. KET QUA
3.1. Panh gia do chum (Precison)

Bang 3. Két qua thu duoc tir thuc nghiém

a QC1 QC2
Ngay /Lan e 1302 [ Lan3 | Lin4 | Lin5 | Lan1 | Lin2 | Lin3 | Lind | Lins
Ngay 1 51 | 506 | 508 | 512 | 513 | 982 | 986 | 9.82 | 9.84 | 9.78
Ngay 2 511 | 508 | 511 | 513 | 513 | 991 | 983 | 978 | 9.82 | 9.92
Ngay 3 51 | 513 | 513 | 5.14 | 508 | 984 | 988 | 9.84 | 9.89 | 9.91
Ngay 4 515 | 513 | 509 | 514 | 513 | 98 | 984 | 98 | 986 | 9.82
Ngay 5 514 | 511 | 517 | 511 | 512 | 974 | 977 | 985 | 983 | 9.9
X 512 9.84
SD 0.03 0.05
CV% 0.50 0.47
Grubbs’limits 5.12 £ 0.094 9.84+0.157

Nhan xét: Trong sb liéu thu duge tir thue nghiém trén ta théy cac két qua déu nam trong gidi han
Grubbs’limits nén khong c6 két qua nao bi loai.

Bang 4. D6 chum cua céc huyét thanh mau QC1, QC2

1 D9 chum trong lan chay CS\]/{R 0(5.06332 0621465
2 | o chum gitra cac 1an chay CS\];B 8 (),(()) 14
3 Do chum phong xét nghiém CS\\/VWLL 0(5.06332 062487
4 | Do chum cong bd clia nha san xuat CS\’,DO 0 232 23?)

Nhén xet: T Bang 4 d6 chum cua phong xét nghiém mae QCI (CVwr = 0.63 %) nho hon cong b
cua nha san xuat va mic QC2 (CVyL = 0.48 %) cling nho hon cong b6 cua nha san xuat. Do vay do
chum cua phong xét nghiém dugc x4c nhan va khong can phai tinh giéi han xac nhan UVL.

3.2. Panh gia d¢ ding (Trueness)
Bing 5. Két qua danh gia do diing ciia xét nghiém HbA I¢ trén thiét bi Tosoh-723G8

Gia tri thu dugc QC1 QC2
Sai s6 chuén ciia thiét bi (sex) 0.0064 0.011
Sai s0 chuin ciia gia tri dich (serm) 0 0
Sai s6 chuén két hop (sec) 0.0064 0.011
H¢ s0 nhan 3.50 3.50
Bac tu do (dfe) 4 4
Khodng xac nhan (VD) (%) 5.108 - 5.152 9.812 - 9.889
Gia tri trung binh (%) 5.12 9.84

Nhén xet: Gia tri trung binh HbA1C cua QC1 =5.12 nam trong khoang xac nhan VI=15.108 - 5.152.
Gia tri trung binh HbA1C cua QC2 = 9.84 nam trong khoang xac nhén VI =9.812 - 9.889. Nhu vay
do dung cua xét nghiém HbA1c trén thi€t bi Tosoh HLC-723G8 phu hop voi cong bd nha san xuat.

4. BAN LUAN
Xéc nhan céc thong so k¥ thuat 1a mdt viéc lam can thiét cia mot phong xét nghiém trude khi st dung
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mot thiét bi méi.

Hién nay viéc danh gia 6 chum, do dung c6 nhiéu tai liéu huéng dan khac nhau va dan dén gap nhiéu
kho khan trong viéc xac nhan phwong phép [3, 5, 7]... Trén thé gidi va Viét Nam di c6 nhiéu phong
xét nghiém ap dung huéng dan ciia CLSI EP15A3 trong viéc danh gid do chum va do dung [9 - 12]...
Phong xét nghiém cuia chung toi lva chon danh gia do chum, do ding theo hudng dan ctua CLSI
EP15A3 vi ¢6 nhiéu vu diém 1a duogc thiét ké t6i wu hon, tiét kiém thoi gian va chi phi ma van dam
bao chinh xac.

Trong nghién ciru nay, cac két qua tai Bang 4 cho thiy hé sb bién thién ctia huyét thanh kiém tra QC1,
QC2 lan luot 12 0.63 %, 0.48 % nho hon dd chum ciia nha san xuat cong bd 1a 4.97 % va 4.90 %.
Theo tai li¢u [3] néu d6 chum cta phong xét nghiém 16n hon d¢ chum cia nha san xuét thi phong xét
nghiém can tinh gid1 han xac nhan UVL. CLSI khuyén nghi st dung UVL nham bao vé cac thir
nghiém khoi that bai do c¢6 5% sy khong phil hgp do ngiu nhién. Trong nghién ciru nay d6 chum cia
phong xét nghiém nho hon d6 chum cua nha san xuat cong bé, vi vy, chung t6i khong tinh gi6i han
xac nhan UVL.

Trong phan danh gia d6 dung cua xét nghiém HbAlc chung toi da thu duoc gia tri trung binh cua
QC1 = 5.12 nam trong khoang xac nhan VI = 5.13 + 0.0224 (%) va gia tri trung binh QC2 = 9.84
nam trong khoang xac nhan VI=9.85 + 0.0385 (%). Theo tai liéu [3] néu gi4 tri trung binh ndm ngoai
khoang xac nhan thi can tinh Bias, tuy nhién trong nghién ciru nay gia tri trung binh ctia QC1 va QC2
nam trong khoang xac nhan nén chiing t6i khong tinh Bias.

Nghién ctru cua Chakravarthy SN va cong sy danh gia d6 chum, do dung cua xét nghiém HbAlc
béng phuong phap mién dich do duc c6 hé s6 bién thién cua QC né)ng do thép la: CVwr = 0.6% tuong
duong véi két qua nghién cru ciia chiing t6i trén QC1 1a CV = 0.63%. [11]. Trong nghién ctru cia
Xiaobin Wu va cng su so sdnh bon thiét bi : Capillarys 2 Flex Piercing, Tosoh HLC-723 G8, Premier
Hb9210 va Roche Cobas ¢501 Tina-quant Gen 2, két qua cho thay hé s6 bién thién riéng 1é trén timg
thiét bi déu dudi 1.5% theo don vi NGSP [13]. Vi thiét bi Tosoh HLC-723 G8 (thiét bi gidng thiét
bi ctia chung t61) ¢6 hé s6 bién thién ctia QC ndng d6 thap va QC ndng do6 cao 1an luot 1a CV = 0.87%
va CV =0.53%. Két qua nay ciing twong tu nhur nghién ctru ctia chiing t6i voi QC1 c6 CV=0.63% va
QC2 c6 CV=10.48%.

Nghién ctru cua Ghaith Altawalll?eh Vé: cong su so sanh trén ba thiét bi ADAMS HA-81 80\{, Roche
Cobas ¢501 va Tosoh G8 cho thay thiét bi ADAM HA-8180V c6 d6 chinh xac hon hai thiét bi con
lai. Vi thiét bi Tosoh G8, QC nong dd thap c6 CV =1.07% va QC nong do cao c6 CV = 0.69%.

P. Fernandez-Riejos va cong su nghién ciru trén ba thiét bi cing mot phuong phap sic ky 1ong hiéu
ning cao c6 két qua hé sd bién thién QC ndng do thap 1a CV = 1.04% va QC nong d6 cao 1a CV =
0.78% [15].

Tir két qua nghién ctru cua cac tac gia trén cho thay cung mot hé thong méay Tosoh G8, két qua nghién
clru cua chung t6i ¢6 h¢ s6 bién thién tuong ty hodc thap hon. Tuy nhién su so sanh nay cling chi la
tuong doi vi cac nghién ctru ¢o thiét ké khac nhau va nong dd cu thé ctia QC1 va QC2 ciing khac nhau.

5. KET LUAN ,

Qua két qua nghién ctru chiing t6i rat ra cac két luan sau:

b6 chum va d¢ dung cua xét nghiém HbAlc dugc dinh lugng béng phuong phap sac ky long hiéu
nang cao trao doi cation }rén thiét,bi Tosoh HLC-723G8 tai Bénh vién Chg Ray phu hop véi dd chum,
do dung cua nha san xuat cong bo.

Xac nhan do chym, d6 ding theo huong dan caa CLSI EP15A3 giup phong xét nghiém t6i wu hoa
quy trinh, gidm chi phi ma van ddm bdo chinh xac cho thyc nghiém.
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LOI CAM ON ‘ i
Tfic gia xin chan th@nh cam on Thay, Co6 va cac Anh, Chi tai Khoa Sinh héa - Bénh vién Cho Ray da
ho tro va giap do vé ky thuat cho nghién ctru nay.
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