TAP CHi ¥ DUGC HOC QUAN SU'SO 7 - 2021

DANH GIA DO KHONG PAM BAO PO CUA XET NGHIEM TSH,
FT3, FT4 TREN MAY COBAS E801 BANG CONG THU’C NORDTEST
VA ’'NG DUNG TRONG VIEC PHIEN GIAI KET QUA XET NGHIEM
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TOM TAT

Muc tiéu: Xac dinh dd khéng dam bao do cta xét nghiém TSH, FT3, FT4 trén may mién
dich Cobas E801 béng phwong phéap tiép can t trén xubng dudi (top - down), sir dung cong
thire tinh cGa Nordtest. Ddng thdi (rng dung dd khéng dam béo do trong phién giai két qua xét
nghiém. Déi twong va phwong phap: Nghién ciru hdi clru danh gia do khéng dam bao do cla
xét nghiém TSH, FT3, FT4 tai Khoa Sinh héa, Bénh vién Phu san Trung wong tr 12/2020 -
5/2021. Két qua: Do khong dam bdo do mé rong cla xét nghiém TSH, FT3, FT4 lan lwot la
8%, 9% va 10%. Két luan: Ap dung cong thirc Nordtest 1a phwong phép thich hop va kha thi cho
cac phong xét nghiém y té trong danh gia do khéng dam bao do ctia cac xét nghiém. Théng tin
nay cung cap cho cac nha Iam sang sw tin twéng vao két qua xét nghiém cutia bénh nhan.

* T khoa: Do léch chudn SD; Hé sb bién thién CV; D6 tai lap trong phong xét nghiém uRw;
Do chéch bias; Can bac hai d6 chéch RMSbias; D6 khong ddm bao do cla gia tri binh thwong
u(Cref); D6 khéng dam bao do ctia d6 chéch u(bias); Dd khéng dadm bao do chuan két hop ug;
Do khdng dam bao do mé rong U.

Determining the Uncertainty of Measurement for TSH, FT3, FT4
Run on Cobas E801 Using Nordtest Calculation and its Application into
Laboratory Result Interpretation

Summary

Objectives: To determine the uncertainty of measurement for TSH, FT3, FT4 run on Cobas
E801 by a top-down approach using Nordtest calculation; also to put its application into the
interpretation of test results. Subjects and methods: A retrospective study to assess the
uncertainty of measurement of TSH, FT3, FT4 at the Department of Biochemistry, National
Hospital of Obstetrics and Gynecology from December 2020 to May 2021. Result: The extended
uncertainty of TSH, FT3, FT4 were 8%, 9%, and 10%, respectively. Conclusion: Estimating the
uncertainty of measurement using Nordtest calculation is an adaptive and possible approach,
which provides clinicians with confidence in test results.

* Keywords: Standard Deviation SD; Coefficient of variation CV; Within laboratory reproducibility
uRw, Bias; Root mean square of biases RMSbias Uncertainty of the nominal value, u(Cref);
Uncertainty component for bias; Combined standard uncertainty u.; Expanded uncertainty U.
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DAT VAN DE

Két qua xét nghiém 1a mét phan khéng
thé thiéu trong qua trinh dwa ra quyét
dinh 1am sang. Do dé, dé khéng dam bao
do tr& nén ngay cang co gia tri xét vé do
chinh xac ca két qua xét nghiém. Nghién
cru nay phan tich d6 khéng dam bao do
cua 3 xét nghiém TSH, FT3, FT4 va &ng
dung ching trong viéc giai thich cac két
qua xét nghiém. T4t ca cac phép do trong
phong thi nghiém cé sai s& nhéat dinh va
ddé khéng dam bao do ngu y mirc dd dao
dong c6 thé co cha két qua xét nghiém.
Gi4 tri thuwc cla dai lwong do van nam
trong ranh giéi khéng chac chan véi mét
mirc kha nang da néu. Muc 5.5.1.4 cla
tiéu chuan ISO 15189 quy dinh cac phong
xét nghiém xac dinh phép do dd khdng
dam bao do véi cac phwong phap do. B6
khéng ddm béo do cé thé dwoc danh gia
bang céch tiép can t dudi Ién (bottom -
up) theo hwdng dan cta GUM [6], tiv trén
xubng (top - down) theo hwéng dan cla
EURACHEM/CITAC [3] va mdt sb
phwong phap khéc. Trong céch tiép can
tv dwdi lén, tAt cad thanh phan cha do
khoéng ddm bao do déu dwoc xem xét va
dwa ra tinh toan. Trong khi dé, phwong
phéap tlr trén xubng s dung di liéu tir gia
tri noi kiém va ngoai kiém. Nhuw vay, dbi
v&i phong thi nghiém y té, phwong phap
te trén xudng la thich hop hon cho nguei
st dung.

O Viet Nam, ngay cang cé nhiéu
phong xét nghiém y té tham gia thwc hién
xay dwng chét lwong phong xét nghiém
theo tiéu chuan ISO 15189. Tuy nhién,
sb lwong cac nghién ctru dwoc cong bd
vé viéc thyc hién danh gia ddo dam bao do
cla xét nghiém van con rat it. Vi vay,
ching téi tién hanh dé tai nay nham:
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Ap dung céng thirc Nordtest dé tinh do
khéng dam bao do cua xét nghiém TSH,
FT3, FT4 trén may mién dich tw déng
Cobas E801 va str dung dé khéng dam bao
do dé giai thich mot sb két qué xét nghiém.

POl TUONG VA PHUONG PHAP
NGHIEN CUU

1. D6i twong nghién ciru

- Xét nghiém danh gid chic nang
tuyén gidp bao gébm TSH, FT3, FT4 trén
may mién dich tw déng Cobas E801.

- Pia diém va thoi gian nghién clru:
Nghién ctu dwoc tién hanh tai Khoa Sinh
héa, Bénh vién Phu san Trung wong tw
12/2020 - 5/2021.

2. Phwong phap nghién ctru

Nghién ctru héi ciru, st dung phuong
phéap tinh toan cua Nordtest dya trén huéng
dan cua t6 chive EURACHEM/CITAC vo&i
cac dir lieu thu dwoc tor két qua ndi kiém
va ngoai kiém cta phong xét nghiém.

Phong xét nghiém s dung héa chét
ndi kiém PreciControl Universal 2 muc
1 va 2 (Hang Roche). Béi v&i ndi dung
thdr nghiém thanh thao, phong xét nghiém
dang ky st dung chwong trinh ngoai kiém
cua Randox.

Khoang tham chiéu ctia cac xét nghiém
dwoc tham khao tir hwéng dan st dung
kém theo kit hda chét.

Phwong phéap tinh toan [1] bao gém
cac cong thire sau:

- Bwéc 1: Tinh d6 khong dam bao do
trong phong xét nghiém uRw ti két qua
noi kiém:

CVv ndng do binh thwong = (SD ndng do binh thwong
/Mean ndng dé binh thufyng) *100

Cv ndng do bénh ly = (SD néng do bénh Iy /Mean
ndng d6 bénh I)'/) *100
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uRw = CV gop = ((n ndéng @ binh thuong ~
1)(CV ndng dé binh thuwong )2 + (n néng do bénh ly ~
1)(CV ndéng dé bénh ly )2 )/(n néng d6 binh thuong +

N néng do benh Iy = 2)) 7

- Bwéc 2: Banh gia dé khéng dam bao

RMSbias = ((3 (bias® )/sé thang) *
u(Cref)= (%CV/sb thang) "2
u(bias) = (RMSbias 2 + u(Cref)?) *

- Bwéc 3: Tinh d6 khéng dam bao do

cla cac yéu t6 tir cac phong xét nghiém  do mé rong U
u(bias) bang két qua ngoai kiém:

bias%=(x-X)/X*100

Bang 1: D&c diém hiéu nang cua cac xét nghiém.

Us = (URw ? + u(bias)?)”

U =K*u; = 2*u,

KET QUA NGHIEN CU’'U VA BAN LUAN
1. Pac diém hiéu nang cta cac xét nghiém

chuén két hop u, va dd khédng dam bao

TSH FT3 FT4
Bon vi tinh plU/mL pmol/L pmol/L
Phwong phép xét nghiém Mién dich bt cap Mién dich bét c&p Mién dich bt cap
Thoi gian thwe hién xét nghiém 18 phat 18 phut 18 phut
C6 thé pha loang Co Khong Khong

Trong 3 xét nghiém danh gia chirc néng tuyén giap, chi c6 xét nghiém TSH c6 thé
pha lodng trong qua trinh thwe hién quy trinh xét nghiém. Déi véi cac mau dinh lwong
FT3, FT4, nguoi sir dung khéng thé pha loang mau. Do tAm quan trong cua viéc do
lwdng cac hormone lién quan dén chirc nang giap trang 1a TSH, FT3, FT4, cac tb chirc
da dwa ra phwong phéap xét nghiém chuan héa cho nhirng xét nghiém nay. Phong xét
nghiém s dung phwong phap xét nghiém mién dich ECLIA trén may Cobas E801.
Xét nghiém TSH dwoc chuan héa theo tiéu chuan tham chiéu IRP WHO thir 2 s 80/558.
Xét nghiém FT3 va FT4 dwoc chuan héa bang thAm tach can bang [2].

2. Cac théng sé thu dwoc khi danh gia dé khéng dam bao do tir trong phong
xét nghiém bang két qua noi kiém

Béang 2: Cac théng s danh gia trong phong xét nghiém.

TSH FT3 FT4
Néi dung Ndng do Ndng do Ndng do Ndng do Ndng do Ndng do
binh thuwong bénh ly binh thwong bénh ly binh thuwong bénh ly

n 116 116 117 117 116 116
Trung binh 1,331 7,821 5,367 22,895 14,185 37,879
) 0,03 0,19 0,19 0,54 0,55 1,26
CV % 2,46 2,46 3,49 2,36 3,89 3,33
uRw % 2,46 2,98 3,62
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Trong 6 thang, tw 12/2020 - 5/2021,
phong xét nghiém thu dwoc 116 két qua
ndi kiém & mbi mirc cha xét nghiém TSH
va FT4, 117 két qua ndi kiém & méi mac
cla xét nghiém FT3. C& mau ndi kiém dé
tinh toan dwa trén ndéng dé binh thudng
va bénh ly cua cac hormone la du Ién,
dadm bao diéu kién thu thap di lieu noi
kiém t6i thiéu 6 thang nhw khuyén céo
clia AACB [4]. St dung di¥ liu tov cac
phép do néi kiém, ap dung vao cong thirc
tinh theo hwéng dan cta Nordtest phong
xét nghiém thu dwoc céc théng sbé SD,
CV va uRw. Xét nghiém TSH theo phwong
phap mién dich bat cap c6 uRw nhé nhat
(2,46%). Hai loai xét nghiém FT3 va FT4
theo phwong phap mién dich canh tranh co
uRw I&n hon (1an luot 1a 2,98% va 3,62%).

3. Céac théng sé thu dwoc khi danh
gia do khong dam bao do twr cac
phong xét nghiém khac bang két qua
ngoai kiém

Bang 3: Céc thoéng sb danh gia lién
phong xét nghiém.

TSH FT3 FT4
RMSbias % | 2,79 3,24 3,22
u(Cref) % 0,43 0,24 0,30
u(bias) % 2,82 3,25 3,23

Twong tw nhw ndi kiém, cac gid tri ngoai
kiém ciing dwoc lay trong vong 6 thang.
Két qua thu duoc cho thdy u(bias) cha
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xét nghiém TSH 1a nhd nhét (2,82%), cla
xét nghiém FT3 va FT4 I&én hon (1an lwot
la 3,25% va 2,82%).

4. D6 khéng dam bao do két hop va
do khong dam bao do mé rong cua
cac xét nghiém

Bang 4: Do khéng dam bao do cua cac

xét nghiém.
Tén xét nghiém | TSH FT3 FT4
U % 3,74 4,41 4,85
U% 8 9 10

Tuyén tinh v&i céc gia tri thanh phéan
la uRw va u(bias), d0 khédng dam bao do
m& rong U% cla xét nghiém TSH la 8%
nhd nhét, cta hai xét nghiém FT3 va FT4
I&n hon la 9% va 10%. Cung st dung
phwong phép tiép can tw trén xubng, theo
Hikmet, U% cua xét nghiém TSH, FTS3,
FT4 thwc hién trén may Siemen Advia
Centaur XP tai Phong Xét nghiém Hoéa
sinh, Bénh vién Truwdng Pai hoc Ankara,
Thé Nhi Ky twong tng 1a 15,01%, 15,92%
va 24,04% [5]. Két qua nay I&n hon két
qua nghién ctru ctia chung toi.

Viéc xac dinh dd khéong dam bao do
m& rong cho phép cua 3 xét nghiém nay
phérc tap vi can c6 dir liéu da lon vé cac
két qua xét nghiém cta quan thé nén
nghién clru cla chung t6i khéng so sanh
két qua nghién clru véi do6 khéng dam
bao do cho phép dwoc khuyén nghi [7].
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5. Ap dung dd khong dam bao do trong phién giai két qua xét nghiém

Bang 5: Ap dung dd khong dam bao do trong phan tich khoang tham chiéu.

N6i dung TSH FT3 FT4

X Gi¢i han Gi¢i han Gi¢i han Gi¢i han Gi¢i han Gi¢i han
Khoang tham duoi trén duoi trén duoi trén
chiéu

0,274 4,20 3.1 68 12 22

U tinh theo +0,02192 +0,036 +0,279 +0,612 +1,2 +22
sb thue
Eiht‘:f;';gf'a 0,252 -0.296 | 4,164 - 4,236 | 2,821 - 3,379 | 6,188 -7,412 | 10,8-13,2 | 19.8-24,2

Phwong phép tiép can t dudi 1én dé
tinh toan d6 khéng dam bao do duwa ra
ban d&u bdi GUM [6] thueng khé ap dung
trong phong xét nghiém y té. Theo hwéng
dan ciia EURACHEM/CITAC [3], ching t6i
da ching minh dwoc phwong phéap tiép
can tlr trén xudng, st dung céng thirc
cta Nordtest 14 c6 thé tién hanh dinh ky
vi khéng yéu cau cac phép toan théng ké
phirc tap, chi can div liéu tr két qua noi
kiém va ngoai kiém. Phwong phap nay cho
phép két hop nhiéu théng sé vé phép do nhw
SD, CV, uRw, bias%, RMSbias, u(Cref)
dé gop phan danh gia sy phan tan thuc
té cla cac gia tri xét nghiém.

Khi nhan dwoc két qua xét nghiém cua
BN véi két qua TSH 1a 2,0 plU/mL va do
khéng dam bao do U la 8%, bac si lam
sang co6 thé hiéu rang két qua thuc cla
BN nam trong pham vi 2,0 + 0,16 plU/mL.
N6i cach khéac, két qua thwe ctia BN nam
trong khoang gia tri 1a 1,84 - 2,16 plU/mL.
B6 khéng dam bao do cang nhd, khoang
gia tri cang hep, két qua thuc cang gan
véi s6 lidu cong bd trén phiéu két qua,
murc dd tin twdng vao két qua cang cao.

Dac biét, trong trwdng hop nha lam
sang phai so sanh két qua xét nghiém
ciia BN v&i mét mée gia tri mang tinh
quyét dinh vé chan doéan, hay gép nhét 1a
cac két qua nam & ranh gidi gitra gi¢i han
trén hoac gi¢i han dwéi cia khoang tham
chiéu phong xét nghiém dwa ra. Vi du:
Khoang tham chiéu cta xét nghiém FT4
huyét thanh la 12 - 22 pmol/L. Néu BN cé
két qua xét nghiém FT4 trén phiéu xét
nghiém la 24,0 pmol/L va dé khong dam
bdo do 1a U = 10%, két qua thwc cta BN
s& nam trong pham vi 24,0 + 10% pmol/L,
tic 12 ndm trong khoang gié tri la 21,6 -
26,4 pmol/L. Néu két qua thuc la 21,6,
mot BN ¢6 néng dd hormone FT4 binh
thworng c6 thé sé bi phan loai vao nhém
c6 bénh véi nébng d6 FT4 huyét thanh
cao. Su khéac biét dang ké nay la nguyén
nhan dd khéng dam bao do can dwoc
cac phong xét nghiém y té &ng dung
dé tang cuong quan ly chat lwong,
dong thoi dwa ra cac khuyén céo cho
bac si lam sang trong nhirng trwdng hop
can thiét.
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KET LUAN

Do khdng dam bao do cua xét nghiém
TSH, FT3, FT4 trén may Cobas E801 tai
Khoa Sinh hoéa, Bénh vién Phu san Trung
wong lan lwot 1a 8%, 9%, 10%. Theo do,
khi ap dung trong viéc phéan tich khoang
tham chiéu, d6 khéng dam bao do cua
gi¢i han dwdi va gidi han trén cac xét nghiém
c6 gia tri lan lwot 1a TSH (+ 0,02192;
+ 0,086), FT3 (+ 0,279; + 0,612), FT4
(x1,2;£2,2).
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