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dinh va thiéu hd trg x3 hdi. DU khong khac biét
cd y nghia gilra cac nam hoc, xu hudng tang dan
theo thai gian dao tao cho thay ap luc tich Iy
dang luu y.

Nha tru’dng can day manh ho trg tdm Iy, tu
van hoc tap va giao duc ky nang quan ly cang
thang. Bén canh dd, can td chirc kham séng loc
stic khoe tam than vao dau ndm hoc, va cac
kénh hd trg than thién, glam ky thi. Gia dinh
cling nén lang nghe, ch|a sé va diéu chinh ky
vong phl hgp dé bao vé suc khde tinh than cho
sinh vién.
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XAC PINH GIA TRI SU DUNG VA PANH GIA PO KHONG PAM BAO
PO PHU'ONG PHAP XET NGHIEM TSH BANG KY THUAT
HOA PHAT QUANG TREN MAY MIEN DICH ARCHITECT 12000SR
TAI KHOA SINH HOA BENH VIEN CHQ' RAY

TOM TAT

Muc tiéu: (1) Xac nhan d6é chum, d6 dang (do
chéch) va khoang tuyén tinh cla xét nghlem TSH
bang ky thudt hda phat quang trén may mién dich tu
dong Architect i2000SR tai khoa Héa sinh Bénh vién
Chg Rdy. (2) Panh gid do khong dam bao do
(DKDBD) cuia xét nghiém TSH trén hé thdng may nay.
Poi tugng va phucng phap: Nghién clru mo ta cat
ngang. Xac nhan gia tri str dung (GTSD) vé d6 chum,
do dung theo CLSI EP15-A3 va khoang tuyén tinh theo
CLSI EP06. DKDBD dudc danh gla theo phucng phap
"top-down", st dung di liéu noi klem (QC) 3 thang va
ngoai kiém (EQA) 3 chu ky. K&t qua: Do chum: Mau
QC (3 muc) cd CVw (1.90% - 2.04%), dat yéu cau
nha san xudt (NSX). Mau huyét thanh bénh nhan
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(HTBN) (3 murc) c6 CVw (1.96% - 3.13%), dat yéu
cau trong gigi han xac nhan trén (UVL). Do dung: 3
mic QC cd %Bias (5.01% - 6.43%), dat yéu cau NSX
(<10%). Khoang tuyén tinh: Khoang khao sat 0.0046
— 82.1327 mIU/L dat yéu cau vdi R2 = 0.9999 va
phuagng trinh hoi quy y = 0.9983x - 0.2743. Do khong
dam bao do: DKPBD md rong (U) la 14.68% (k=2, dd
tin cdy 95%), nho han Sai s6 tong cho phép (TEa) o]
mc mong mudn (23.74%). K&t luan: Phuong phap
xét nghiém TSH trén may Architect i2000SR tai khoa
Hda sinh Bénh vién Chg Ray dat cac yéu cau vé gia tri
st dung (d6 chum, do ding, tuyén t|nh) Do khong
dam bao do ma rong la 14. 68%, dat muc chét Ierng
mong muon, khang dinh perdng phap du tin cay dé
st dung trong chan doan ldam sang.

Tu khoa: TSH, xac nhan gia tri s& dung, do
khong dam bao do, Architect i2000SR, CLSI.

SUMMARY
VERIFICATION AND ESTIMATION OF
MEASUREMENT UNCERTAINTY FOR THE
TSH CHEMILUMINESCENCE ASSAY ON THE

ARCHITECT i2000SR AT CHO RAY HOSPITAL
Objective: To (1) verify the precision, bias, and
linearity of the TSH chemiluminescence assay on the
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Architect i2000SR analyzer at Cho Ray Hospital
Biochemistry Department, and (2) estimate the
measurement uncertainty (MU) of this assay.
Methods: A descriptive cross-sectional study was
conducted. Method verification for precision and bias
followed CLSI EP15-A3 guidelines, and linearity
followed CLSI EP06. Measurement uncertainty was
estimated using a "top-down" approach, utilizing 3
months of internal quality control (QC) data and 3
cycles of external quality assessment (EQA) data.
Results: Precision: QC samples (3 levels) showed
CVw. (1.90% - 2.04%), meeting manufacturer
specifications. Patient serum samples (3 levels)
showed CVw. (1.96% - 3.13%), meeting the Upper
Verification Limit (UVL). Trueness: QC samples (3
levels) showed %pBias (5.01% - 6.43%), meeting
manufacturer specifications (<10%). Linearity: The
analytical measurement range of 0.0046 — 82.1327
mIU/L was verified, with R2 = 0.9999 and a regression
equation of y = 0.9983x - 0.2743. Measurement
Uncertainty: The expanded MU (U) was 14.68% (k=2,
95% CI), which is within the desirable Total Allowable
Error (TEa) of 23.74%. Conclusion: The TSH assay on
the Architect i2000SR system at Cho Ray Hospital
meets the verification requirements for precision,
trueness, and linearity. The expanded MU of 14.68% is
within the desirable quality level, confirming the
method's reliability for clinical diagnostics.

Keywords: TSH, method verification,
measurement uncertainty, Architect i2000SR, CLSI.
I. DAT VAN DE

Hormon kich thich tuyén giap (TSH) la xét
nghiém quan trong hang dau trong chan doan va
theo doi cac r6i loan chifc nang tuyén giap. Viéc
dam bao chat lugng két qua xét nghiém TSH la
yéu cau bat budc, tuan thi Quyét dinh 2429/Qb-
BYT cla B Y t& va tiéu chudn quéc t& ISO
15189:2022 [1, 7, 8]. Cac tiéu chuin nay déu
yéu cau cac phong xét nghiém (PXN) phai thuc
hién xac nhan gia tri s dung (GTSD) phuadng
phdp trudc khi dua vao van hanh chinh thir,
nham dam bao cac dac tinh ky thuat ctia phuang
phap (d6 chum, do dung, khoang tuyén tinh...)
phu hgp véi dleu kién thuc té€ cua PXN.

Tai khoa Hda sinh Bénh vién Chg Ray, xét
nghiém TSH dugc thuc hién trén hé thong may
mien dich Architect i2000SR. Viéc danh gia GTSD
va udc tinh B0 khéng dam bao do (PKDPBD) la
can thiét dé cung cdp bang chiing khach quan
vé do tin cdy cla két qua, phuc vu bac si lam
sang ra quyét dinh chinh xac. DKDBD cung cap
mot khodng gid tri ma trong doé gia tri thuc cla
dai lugng do dugc tin 13 sé nam trong do vdi
mot mdc tin cdy nhat dinh, day la mot yéu cau
ky thuat quan trong ctia ISO 15189.

Vi vay, ching toi thuc hién nghién ciu nay
vd@i cac muc tiéu:

1. Xac nhan d6 chum, dé dung (d6 chéch)
va khoang tuyén tinh cla xét nghiém TSH bang

ky thudt hoa phat quang trén may mién dich tu
dong Architect i2000SR tai khoa Hda sinh Bénh
vién Chg Ray.

2. banh gia d6 khong dam bao do cua xét
nghiém TSH trén hé thong may nay.

II. DOl TUQONG VA PHUONG PHAP NGHIEN CU'U

2.1. Thiét ké nghién ciru. Nghién cltu md
ta cat ngang, dugc ti€n hanh tai khoa Hoa sinh,
Bénh vién Chg Ray tur thang 12/2024 dén thang
06/2025.

2.2. Poi tugng nghién ciru

e DOi tuong: Cac thong sO ky thuat (do
chum, d6 didng, khoang tuyén tinh) va BDKDBD
cla xét nghiém TSH trén may Architect i2000SR
(Abbott). B

o VAt liu: Mau ndi kiém (QC)
Immunoassay premium plus (Randox, 3 muc
nong do) va mau huyét thanh bénh nhan
(HTBN) dugc thu thap tai khoa. Cac mau HTBN
déu loai trir tiéu chuan tan huyét, duc.

2.3. Phu’dng phap nghlen clru. Nghlen
ctu tudn thl cac hudng dan cta Vién Tiéu chuan
Lam sang va Xét nghiém Hoa Ky (CLSI).

2.3.1. Xac nhdn dé chum (Precision):
Thuc hién theo hudng dan CLSI EP15-A3 [4]. S
dung 3 mirc mau QC va 3 mic mau HTBN (nbng
dd thap, binh thudng, cao). Mdi mau dugc chay
lap lai 5 Ian/ngay trong 5 ngay lién tiép (tdng
N=25 cho moi mu{c). Tinh toan do lap lai (CVRr)
va do chum trong phong xét nghiém/do tai lap
(CVww). Tiéu chudn chdp nhédn: CVw. (PXN) <
CVwL (NSX). NEu CVwL (PXN) > CVwL (NSX), so
sanh vdi Gidi han xac nhan trén (UVL).

2.3.2. Xac nhdn dé ding (Bias): Thuc
hién theo huéng dan CLSI EP15-A3 [4], s dung
dir liéu chay 3 mdc mau QC tur thir nghiém do
chum. Gia tri dich (TV) la gia tri trung binh do
hang QC (Randox) cung cap. Tinh toan d6 chéch
(%Bias). Tiéu chudn ch3p nhan: %Bias (PXN) <
%Bias cho phép (10% theo NSX).

2.3.3. Xac nhan khoang tuyén tinh
(Linearity): Thuc hién theo hudng dan CLSI
EPO6 [5]. S dung 2 mau HTBN (nbng do thap
0.0046 mIU/L va cao 82.1327 mIU/L) pha loang
thanh 5 mdc ndng dd theo cac ty 1€ 4:0, 3:1,
2:2, 1:3, 0:4. Chay lap lai 3 [an cho moi murkc.
Phan tich hoi quy tuyén tinh. Tiéu chudn chap
nhan: Hé s6 tudng quan R2 > 0.95 va phuong
trinh h6i quy y = ax + b cd hé s6 gbc (a) trong
khoang 1 + 0.2.

2.3.4. Banh gia Do khéng dam bao do
(Measurement Uncertainty - MU): S dung
phuang phap "top-down" theo hudng dan CLSI
C51-A [6] va Bang Thi Nga (2023) [3].
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o Uprec (PKDBD tir sai s6 ngau nhién): Tinh
tlr dit liéu néi kiEm 3 mdc QC trong 3 thang.
Upree = / (CV7 +CV5 + CVY)/3
* Ubias (DKDBD tr sai sO hé thong): Tinh tur
di liéu ngoai kiém (EQA) 3 chu ky gan nhat.

'E-fr".-.:'rl.'-' = *gﬁ.f'l: B iﬂ 5 ? ¥ LD '”-Il_rl_lnlw
o DKDBD tong hap (uc):
the = 4/ Ubee + UZ,,

e DKDBD md rong (U): U = k X Uc (VGi k =
2, cho do tin cady 95%).

e Tiéu chuédn chdp nhan: U < TEa (Sai s&
tdng cho phép). TEa dugc chon & mic mong
muon (Desirable) tir cd s& dif liéu bién thién sinh
hoc Westgard, véi TSH la 23.74% [8].

2.4. Xur ly s6 liéu. S6 liéu dugc xur ly bang
phan mém Excel. Ap dung test Grubbs dé loai
trir giad tri ngoai lai va phan tich ANOVA cho thur
nghiém do chum.

Il. KET QUA NGHIEN cU'U

3.1. Két qua do chum va doé dang. Két
qua dé chum CVw. va dé duang (%Bias) cua 3
mc QC déu dat yéu cau so vai cong bo clia NSX
(Bang 1).

Bang 1. Két qua dé chum CVw. va dé diing (%Bias) trén mau QC

Mau | Nong do TV CVwL CVwL Panh gia %Bias %Bias Panh gia
QC (mIU/L) (PXN) | (NSX) | (Chum) (PXN) | (NSX) (Piing)
QC1 0.10 1.98% 4.1% Dat 5.10% < 10% Dat
QC2 2.02 2.04% 2.9% Dat 6.43% < 10% Dat
QC3 31.6 1.90% 3.6% Dat 5.01% < 10% Dat

Két qua d6 chum trén 3 mic HTBN déu cao han cong bo ciia NSX, nhung khi so sanh véi gi6i
han xac nhan trén (UVL) thi déu dat yéu cau (Bang 2).
Bang 2. Két qua dé chum CVw. trén mau HTBN (so vdi UVL)

M&u HTBN No?&fg /"I'_')ea“ CVwe (PXN) | CVwi (NSX) | UVL (tinh toan) | Panh gia
FTBN 1 0.5 3.25% 1.70% 3.60% Pat
HTBN 2 2.0 1.96% 1.70% 2.60% Pat
HTBN 3 16.5 3.13% 2.30% 3.52% Pat

3.2. Két qua khoang tuyén tinh. Khao sat
tuyén tinh trong khoang 0.0046 — 82.1327 mIU/L
cho két qua R2 = 0.9999. Phuong trinh hoi quy
la Y = 0.9983x - 0.2743. Hé sb goc (a = 0. 9983)
nam trong khoang chap nhan (1 + 0.2). Cac gid
tri %Bias tai moi diém pha lodng déu nho. Két
qua: bat.

3.3. Két qua danh gia D6 khong dam bao
do (PKPBP). K&t qud udc tinh DKDBD theo
phuong phap "top-down" dugc trinh bay & Bang 3.

Bang 3. Két qua uoc tinh DKDBD
(phuong phap Top-down)
Két
qua
(%)

Tiéu chuan
(Mirc mong
mudn)
6.23% |CVa<9.65% | Dat
3.87% | Ba<7.82% | Dbat
7.34% - -

14.68%|TEa<23.74%| Dat

Panh

Thanh phan gia

Uprec (tl:lJ N6I klém)
Ubias (tU Ngoai kiém)
uc (DKDPBD tong hgp)
U (BKDBD ma rong,

k=2)

IV. BAN LUAN

Nghién clru da tién hanh xac nhan cac gia tri
st dung va DKDBD cla xét nghiém TSH trén hé
thdng Architect i2000SR, la nhing yéu cau ky
thuat cot 16i trong QLCL theo ISO 15189:2022 va
QP 2429/QD-BYT [1, 9].
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Vé do chum, két qua trén mau QC (Bang 1)
rat tét, CVwe (1.90% - 2.04%) thap hon dang ké
so véi cong bd clia NSX (2.9% - 4.1%). Boi Vi
m&u HTBN (Bang 2), CVwt (1.96% - 3.13%) cao
hon cdng bé cla NSX (1.70% - 2. 30%). biéu
nay la phu hgp véi thuc t&, do HTBN c6 su bién
thién sinh hoc va d6 6n dinh thap hon mau QC
thuong mai. Tuy nhién, tat cd cac két qua déu
nam trong giGi han UVL (2.60% - 3.52%), khdng
dinh d6 chum cta phuong phap la chdp nhan
dugc [4]. Két qua CVw. cua ching t6i cling
tudng dong vai cac nghién ciu khac, nhu nghién
cru clia Nguyén Thi Phuang Cuc (2020) [2].

Vé d6 dung (Bang 1), ca 3 mic QC déu cho
%Bias (5.01% - 6.43%) thap hon nhiéu so vdi
giéi han 10% cla NSX. Viéc str dung QC cla bén
thr ba (Randox) gilp téng tinh khach quan cho
viéc danh gid dd dung, va két qua nay khing
dinh phugng phap khong co sai s6 hé thong
dang ké [4].

Vé khoang tuyén tinh, két qua R2 = 0.9999
va hé s6 goc (Slope = 0.9983) rat gan vdi gia tri
ly tudng (R=1, Slope=1), cho thay phucng phap
tuyén tinh rat t6t trong khoang nong do khao sat
(0.0046 — 82.1327 mIU/L), bao phu hau hét cac
gia tri Iam sang thudng gap [5].
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Vé DKbBD (Bang 3), phuong phap "top-
down" sir dung dif liéu thuc t& tir ndi kiém va
ngoai kiém la cach ti€p can phu hgp cho PXN
lam sang [3, 6]. K& qua BDKPBD mé rong U =
14.68%, thdp hon Sai s& tdng cho phép & mic
mong mubn (TEa = 23.74%) [8]. Diéu nay
chiing té phuong phap dat chat lugng tot. Phan
tich cac thanh phan cho thay Uprec (6.23%) dong
gép vao DKDBD tong hdp nhiéu hon  Ubias
(3.87%), gdl y rdng cac sai s6 ngau nhién (ner
thao tac, moi truGng, bao tri may) la yéu to
chinh énh hudng dén chat lugng, va PXN can tap
trung vao viéc kiém soat cac yéu td nay.

V. KET LUAN

1. Phuong phap xét nghiém TSH trén méy
Architect i2000SR tai khoa Hda sinh Bénh vién
Chg Ray dat cac yéu cau vé g|a tri st dung

o DO chum: Pat yéu cau theo céng bd cua
NSX trén mau QC (CVw. 1.90% - 2.04%) va dat
yéu cau theo gidi han UVL trén mau HTBN (CVww
1.96% - 3.13%).

o B0 dung: Pat yéu cau so v8i NSX (%Bias
tr 5.01% - 6.43%, < 10%).

o Khoang tuyén tinh: Dat yéu cau trong
khoang 0.0046 — 82.1327 mIU/L (R2 = 0.9999).

2. B0 khéng dam bao do md réng (U) cua
xét nghiém TSH 13 14.68% (k=2, 95% CI), dat
mUc chat lugng mong mudn (TEa = 23.74%),
khdng dinh phuong phap du tin cdy dé sir dung
trong chan doén va theo ddi 1dm sang.

VI. KIEN NGHI
Phuong phadp xét nghiém TSH trén may

Architect i2000SR dat yéu cau chat Iu‘dng dé
phuc vu chan doan. Tuy nhién, do sai s6 ngau
nhién Upec = 6.23% dong gép phan I6n vao
DKDBD, PXN can tdng cudng cac bién phap kiém
soat sai s0 ngau nhién (nhu dao tao nhan vién,
quy trinh bdo tri, theo doi diéu kién moi trudng)
dé€ nang cao hon nifa chét lugng xét nghiém.
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doan BTM theo nhan khdu hoc va bénh Iy nén tai
thanh pho Can Tho. Doi tugng va phuang phap
nghlen clru: Nghlen clflu md ta cat ngang trén 1531
ngudi >18 tudi, cu trd tai b6n quan/huyén ctia Can
Thg. Bénh than man du’dc chan doan theo t|eu chuan
KDIGO 2021 dua vao mic loc cau than va ti s6
albumin/creatinin niéu & hai lan xét nghlem cach nhau
3 thang. DIr liéu dugc phan tich bang SPSS 26.0, sur
dung thong k& md ta va kiém dinh Fisher Freeman—
Halton. K&t qua: Phan I6n bénh nhan mic BTM 4§ giai
doan I (36,4%) va II (37, 9%) trong khi giai doan IV
rat hiém (0,5%).Phan b6 giai doan BTM khac biét ¢ y
nghia theo nhom tudi (p < 0 001), trong d6 nhém >
60 tudi ghi nhan 46,8% & giai doan II, 20,1% & giai
doan IIIa va 12,2% & giai doan I1Ib. vé benh ly nén,
nhom chi mac tang huyét ap tap trung chd yéu 4 giai
doan I (50,0%), trong khi nhom dai thao dudng dan
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