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ABSTRACT

Background: Internal quality control (IQC) limits are commonly derived from the standard
deviation (SD) of 20 results, following CLSI C24. Limits that are too narrow increase false alarms
and consume resources, whereas limits that are too wide fail to detect clinically significant error.
At present, no quantitative rule constrains both ends of this interval simultaneously.

Objective: To develop and validate a decision framework for setting IQC limits based on a “floor-
ceiling corridor” of imprecision: the ceiling is the maximum imprecision that still maintains sigma
> 3 given the total allowable error (TEa) and the measured bias; the floor is the system’s long-
term imprecision (CV-LT); within this corridor, control limits are preferentially set at the maximum
historical CV across quality control lots (CVh).

Materials and methods: We performed a retrospective analysis of the complete IQC dataset from
a Roche cobas c501 automated chemistry analyzer, comprising 48 control series (24 analytes x 2
concentration levels), with n = 55-550 results per series, collected continuously on a single lot of
control material. Outliers were removed using an iterative +3SD rule. Desirable imprecision (CV-D)
and desirable bias (B-D) were obtained from the EFLM 2021/Ric6és biological variation database.
Sigma was calculated as o = (TEa - |Bias|)/CV. Trueness of the mean was verified using two external
quality assessment (EQA) rounds from two consecutive cycles (VEQAS, 22 analytes), taking the
Roche c501 peer-group mean as the reference value; the EQA bias was compared directly with the
bias calculated against the manufacturer’s assigned value. The probability of false rejection was
modeled for the 1-3s rule with N = 2.

Results: SD estimated from 20 points systematically deviated from the long-term SD (median ratio
1.11; range 0.42-2.20): 25/48 series yielded limits that were too narrow and 11/48 yielded limits
that were too wide. With the TEa currently in use and the measured bias, 12/48 series had 6 < 3,
12 series had o = 3-4, and 11 series achieved ¢ = 6; when the desirable TEa based on biological
variation was applied instead, the number of series with o < 3 rose to 22. Applying the floor-ceiling
framework, 28 series had long-term CV below the desirable imprecision (their limits could be
widened to CV-D without exceeding the ceiling), 8 series lay within the corridor, and 12 series
exceeded the ceiling. The expected number of false alarms fell from 741 to 46 per year across all
48 series (a 94% reduction). Quality goal indices identified imprecision as the limiting factor in
34/48 series. EQA cross-checking showed that the true bias exceeded the bias calculated against
the manufacturer in 16/22 analytes, and the direction of the IQC deviation agreed with EQA in only
14/22 analytes. AST showed a constant error of approximately +1.9 U/L (a bias of +27.4% at the low
concentration), which reduced the true sigma from 4.17 to -0.53 - an effect that was undetectable
when checked against the manufacturer at the mid-level control.

Conclusion: The floor-ceiling corridor allows control limits (SD) to be set quantitatively, avoiding
both extremes of being too narrow and too wide, while clearly identifying analytes that cannot be
controlled by widening the limits and instead require method improvement. In parallel, EQA cross-
checking is a mandatory step before accepting the mean as the chart center, because the IQC
mean compared against the manufacturer conceals the true bias in most analytes. Both steps can
be performed with existing data, without additional resources.

Keywords: internal quality control; external quality assessment; control limits; biological variation;
total allowable error; sigma; false rejection.

*Corresponding author
Email: tuanns@hiu.vn Phone: (+84) 969857486 DOI: 10.52163/yhc.v67iCD14.6489

198




N. S. Tuan et al. / Vietnam Journal of Community Medicine, Vol. 67, Special Issue 14, 198-207

THIET LAP CA HAI THAM SG CUA BIEU PO KIEM SOAT NOI KIEM: HANH LANG CAN
TREN-CAN DU'G'l CUA DO KHONG CHUM CHO GIO'T HAN VA DOl CHIEU NGOAI KIEM
CHO TRUNG BINH - NGHIEN CU'U TREN 24 XET NGHIEM HOA SINH

Nguyén Thi Hiéu Y&n2, Nguyén Thj L& Thuy?, Nguyényén Minh?, Trinh Anh Kiét2, L& Thi Lai%, Nguyén Van Sang?,
Nguyén Si Tuan"

'Khoa Xét nghiém Y hoc, Trud'ng Dai hoc Quéc té Héng Bang (HIU), TP. H6 Chi Minh - 215 Dién Bién Phd, phuong Gia Binh,
thanh phé H6 Chi Minh, Viét Nam
2Khoa Xét nghiém, Bénh vién Pai hoc Qudc té Hong Bang, TP. H6 Chi Minh - 01 Budng 10, Khu nha & Van Phuc 1,
phudng Hiép Binh, thanh phé H6 Chi Minh, Viét Nam

Ngay nhan bai: 14/07/2026
Ngay chinh stra: 19/08/2026; Ngay duyét ding: 08/09/2026

TOM TAT

Patvan deé. Gidi han kiém soat ndi kiEm (GHKS) thudng dugc thiét lap dua trén dé léch chuén (SD)
clia 20 két qua theo CLSI C24. GHKS qua hep lam tang canh bao gia va tiéu ton ngudn luc; GHKS
qua rong lam mat kha nang phat hién sai s6 cé y nghia ldm sang. Hién chua cé quy tic dinh luong
nao rang budc dong thai ca hai dau clia khoang nay.

Muc tiéu. Xay dung va kiém chirng moét khung quyét dinh dat GHKS dua trén “hanh lang can trén-can
dudi” ctia do khong chum: cén trén la dé khong chum t6i da con gilr dugc sigma = 3 vdi sai s6 toan bo
cho phép (TEa) va bias do dudc; can dudi & do khdong chum dai han thuc clia hé théng (CV-LT); trong
hanh lang nay, gidi han dugc wu tién dat theo hé sé bién thién ldn nhat tir lich st cac 16 chang (CVh).

Péi twgng va phwong phap. Phan tich hoi citu toan bé dir liéu ndi kiém ctia may hoa sinh tu dong
Roche cobas ¢501, gdm 48 day chirng (24 xét nghiém x 2 mirc néng dé), n = 55-550 k&t qud moi
déy, thu thap lién tuc trén cung mot 16 vat liéu chirng. Ngoai lai duoc loai bang quy tic +3SD l&p. Do
chum mong mudn (CV-D) va bias cho phép (B-D) dugc 8y tir co s& dit liéu bién thién sinh hoc EFLM
2021/Ricos. Sigma tinh theo o = (TEa - |Bias|)/CV. Dd dung clia trung binh dugc kiém ching bang
hai do't ngoai kiém (VEQAS, 22 xét nghiém), |8y trung binh nhém phuong phap Roche ¢501 lam gia
tri quy chiéu; bias ngoai kiém dugc so sanh truc ti€p vdi bias tinh theo gi4 tri 4n dinh clia nha san
Xuét. Xac suat canh bao gia dugc mé hinh héa cho quy téc 1-3s, N = 2.

Két qua. SD udc lugng tir 20 diém sai léch ¢ hé théng so véi SD dai han (ti s6 trung vi 1,11; khoang
0,42-2,20): 25/48 day cho GHKS qua hep va 11/48 day cho GHKS qua rong. V&i TEa hién dung va
bias do dugc, 12/48 ddy c6 0< 3,12 day cé o = 3-4va 11 day dat 6 2 6; néu ap dung TEa mong mudn
theo bién thién sinh hoc, s day o < 3 tang l&n 22. Ap khung can trén-can dudi: 28 day c6 CV dai
han thap han CV-D (dugc néi GHKS [én CV-D ma khéng vugt can trén), 8 day ndm trong hanh lang
va 12 day vugt can trén. S6 canh béo gia du kién gidm tlr 741 xudng 46 lan/nam cho toan bo 48 day
(gidm 94%). Chi s6 muc tiéu chat lugng cho thdy dd chum (& y&u t6 gidi han & 34/48 day. P&i chiéu
ngoai kiém cho thay bias thuc l&n hon bias tinh theo nha san xuét & 16/22 xét nghiém; hudng léch
cuia ndi kiém chi dong bo véi ngoai kiem & 14/22 xét nghiém. AST c¢6 sai s8 hdng dinh khoang +1,9
U/L (bias +27,4% & ndng do thap) lam sigma thuc roi tir 4,17 xudng -0,53, trong khi doi chiéu véi nha
san xuat & mdrc trung binh khéng phat hién dugc.

Két luan. Hanh lang can trén - can dudi cho phép dat gidi han (SD) mét cach dinh lugng, tranh dong thoi
hai thai cuc qué hep va qué rong, dong thdi phan loai ré nhitng xét nghiém khéng thé kiém soat dugc bang
cach néi ldng gidi han ma phai cai tién phuong phap. Song song, d6i chiéu ngoai kiém & budc bat budc dé
ch&p nhan trung binh lam tdm biéu dd, vi trung binh ndi kim so véi nha san xuét che giu bias thuc & phan
[8n cac xét nghiém. Ca hai budc déu dung dugc véi dir liéu san c6, khong can thém ngudn luc.

Tir khéa: nodi kiém; ngoai kiém; gidi han kiém soat; bién thién sinh hoc; sai s6 toan bd cho phép;
sigma; canh bao gia.

1. DAT VAN DE

Kiém tra chat lugng ndi kiém (internal quality control,  tham s8 nay quyét dinh toan bd hiéu nang cuia hé théng
IQC) dugc van hanh trén mot biéu doé Levey-Jennings véi  kiém soét, nhung lai thudng dudc thiét lAp theo thdéi quen
hai tham s8: trung binh (mean) va dé léch chuan (SD). Hai  hon la theo bing chirng.
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Huéng dan CLSI C24 cho phép thiét lap gidi han kiém
soat tir t6i thiu 20 két qua chirng thu thap trong 20 ngay.
Trong thuc hanh, con s6 t8i thiéu nay thudng dugc dung
nhu con sé mac dinh. Hé qua la SD thiét lap chi phan anh
dé khéng chum ngén han, chua bao gém céc ngudn bién
thién dai han nhu'thay déi 16 thudc thi, hiéu chuan lai, bao
tri va tréi nhiét do. Khi SD nay nhé hon SD thuc dai han,
gidi han kiém soéattrd nén qué hep: hé théng bdo donglién
tuc du qua trinh van 6n dinh. Mbi canh béo gia budc khoa
xét nghiém phai dirng tra két qua, chay lai ching, truy tim
nguyén nhan khong ton tai va tiéu tén thudc thir cung thoi
gian, nhan luc. Ngugc lai, néu SD thiét lap bi thdi phdng
bd&i dir liéu ngoai tAm ki€m soat, gidi han trd nén qua rong
va sai s6 c6 y nghia ldm sang di qua ma khéng bi chan.

Cach xtr ly phé bién cho tinh trang nay la diéu chinh cdm
tinh: néi gidi han khi bdo déng qua nhiéu, siét lai khi nghi
ngo bo sot. C4 hai thao tac déu khdng co tiéu chi dirng. Van
dé trung tdm la chua c6 mét quy tac dinh luong rang budc
doéng thai hai dau cliia khoang cho phép cuia dd khdong chum.

Tham sé thit hai - trung binh - con it dugc xem xét hon.
Trung binh dung cho biéu dé kiém soat la trung binh tich
lay cua chinh phong xét nghiém, nén né phan anh vi tri
hién tai clia hé théng chr khong phai gia tri dung. Néu hé
théng dang léch, viéc ldy chinh trung binh l&ch do lam tam
biéu d6 sé khéa cing sai s6 hé théng vao quy trinh kiém
so4t: biéu dd Levey-Jennings sé méai mai bao “dat” trong
khi k&t qua tra cho ngudi bénh van sai léch. Do do, trung
binh noi kiém phai dugc déi chiéu véi mot gia tri quy chiu
bén ngoai trudc khi dugc chdp nhan lam tAm kiém soat.

Nghién ctu nay giai quyét ca hai tham so. Vi do léch
chuén, chiang tdi dé xuat va kiém ching mot khung quyét
dinh goi la hanh lang cén trén-can dudi cua dé khong
chum, phdi hgp ba dai lugng: hé s6 bién thién l&n nhét
tir lich s cac 16 QC (CVh), sai s6 toan bd cho phép (TEa)
va chi s6 sigma. VGi trung binh, chung t6i kiém dinh tinh
hap & clia tdm biéu d6 bang cach do bias thuc so vdi hai
ngudn quy chiéu déc lap - gia tri &n dinh cGia nha san xuét
va gia tri dong thuan clia chugng trinh ngoai kiém - roi
s0 sanh hai ngudn nay vdi nhau. Chinh su khéc biét gitra
chung cho théy vi sao trung binh noi kiém khong dugdc
chap nhan lam tdm néu chua qua d6i chiéu ngoai kiém.

2. pOI TUQONG VA PHUONG PHAP
2.1. Thiét ké va nguén dir liéu

Nghién cltu cit ngang, hdi cltu trén toan bd dir liéu noi
kiém cua hé théng hoéa sinh tu dong Roche cobas ¢501
tai Khoa Xét nghiém, Bénh vién Dai hoc Quéc té€ Hong
Bang, Thanh phé H6 Chi Minh. D&i tugng phan tich 1a 48
day chuing, tuong (ng vdi 24 xét nghiém dugc do & hai
muc nbng do (vat liéu ching bén th& ba Randox Human
Assayed Multi-Sera/Assayed Chemistry Premium Plus
- Level 2 va Level 3 cho da s6 xét nghiém, PreciControl
ClinChem Multi 1 va Multi 2 ctia Roche cho LDL va CRP,
cung cac vat lieu chiing chuyén biét cho HbA1c va RF).
Mbi day gom 55-550 k&t qua lién tiép trén cung mot 16 vat
liéu chuan, bao trum nhiéu 6 thuéc thir va nhiéu chu ky
hiéu chuén, do d6 phan 4nh dé khdng chum dai han (long-
term imprecision) cht khong phai do lap lai trong ngay.

Hai xét nghiém bj loai khoéi phan tich: D-Dimer (chua
nhap liéu) va mot day duge ghi nhan Ethanol sir dung vat
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lieu chirng AMM-N/AMM-P, vat liéu nay dung chung cho
ethanol va ammonia, chua thiét lap gidi han kiém soat
riéng va dang 4p dung khoang kiém soat clia nha san xuat
do chua tham gia ngoai kiém.

2.2, Xtr ly ngoai lai va wéc lwgng dd khong chum

Ngoai lai dugc loai bang quy tac +3SD lap cho t6i khi
hoi tu, 4p dung déng nhat cho moi day. Trén chudi da lam
sach, chung t6i tinh trung binh (Mean), SD dai han (SD-LT)
va hé so bién thién dai han (CV-LT = 100 x SD-LT / Mean).

DPE lugng héa hé qua cua viéc thiét lap gidi han theo
murc t6i thiéu cua CLSI C24, chung t6i tinh thém SD-20
tr 20 k&t qua dau tién theo trinh tu thdi gian clia mbi day
(sau khi loai ngoai lai badng cung quy tac). Ti s6 SD-LT/SD-
20 phan anh muc dé sai léch cua gidi han thiét lap ngén
han so v&i do bién thién thuc su chia qua trinh.

2.3. Po dd dang cua trung binh ndi kiém

Bias tuong déi theo nha san xuat dugc tinh & Bias-
NSX (%) = 100 x (Mean-PXN - Mean-NSX) / Mean-NSX,
trong d6 Mean-NSX la gia tri 4n dinh clia nha san xuét cho
16 vat liéu chirng tuong iing. DAy la bias so vdi ky vong clia
nha san xuét cho chinh hé théng dé. Bias dugc so vdi bias
cho phép & miic mong mudn B-D = 0,25 x y/ (CVi® + CVg?).
Vi Mean-NSX phu thuéc vao phuong phap va 6, chung
t6i kiém chirng déc lap bang bias ngoai kiém (muc 2.6)
va trinh bay song song hai ngudn bias trong phan K&t qua.

Piém nay nhat quan vdéi thuc hanh hién hanh trong
biéu mau ngudn: cot “Bias” trong biéu mAau thiét lap gisi
han clia phong xét nghiém dugc uwdc lugng la trung binh
cula c4c trj tuyét déi bias qua cac dot ngoai kiém - phéan
theo muc ndng dé, két hgp véi CV-LT dé tinh sigma, phan
4nh hiéu nang thuc clia hé théng. CV-LT gan vdi chi s8
sigma nay la mot trong ba dai lugng lam cén ¢ quyét
dinh hanh lang can trén-can dudi cia do khéng chum -
bén canh CVhva TEa. Toan bd sigma trong nghién cru nay
dugc tinh bang bias do dugc; & phan Két qua, sigma con
dugc tinh lai bAng bias ngoai kiém dé kiém ching chéo.
2.4. Pac ta hiéu nang phan tich

Bién thién sinh hoc trong c4 thé (CVi) va gilta cac ca
thé (CVg) dugc |8y tir co s& dir liéu bién thién sinh hoc
EFLM 2021, b8 sung bang co s& di¥ liéu Ricos cho cac
chét phén tich chuwa co trong EFLM. Tir d6 suy ra d6 chum
mong mudn CV-D = 0,5 x CVi, bias cho phép B-D = 0,25 x
V(CVi? + CVg?) va sai s6 toan bd cho phép theo bién thién
sinh hoc TEa-BV = 1,65 x CV-D + B-D. Song song, chung
t6i gilr nguyén bd TEa ma phong xét nghiém dang ap dung
(TEa-PXN) dé phan 4nh thuyc hanh hién tai va cho phép so
sanh truc tiép.

Chi s6 sigma dugc tinh theo o = (TEa — |Bias|) / CV, vdi
céa hai b TEa. Chi s6 muc tiéu chat lugng (quality goal
index, QGI) do Parry d& xuat dugc dung dé xac dinh yéu t8
gidi han & nhitng xét nghiém khong dat mirc sigma mong
mudn: QGI = |Bias| / (1,5 x CV), trong d6 hdng s6 1,5 phan
anh muc tiéu dé dung 1,5xTEa/6 so v&i muc tiéu dé chum
TEa/6. Dién giai theo tac gia gdc: QGI < 0,8 -vdn d& ndm &
d6 chum; QGI 0,8-1,2 - c& do chum va d6 dung; QGI > 1,2
- van dé ndm & dé dung. Trong nghién ctu nay, QGI duoc
tinh cho toan bd cac day dé mé ta phan bd yéu té gidi han,
va dudc dién giai chi yéu & nhém cé sigma thap.
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2.5. Khung quyét dinh:

Hanh lang cén trén-can dudi ctia do khong chum

Y tudng trung tam & do khong chum dung dé dung gigi
han kiém soat phai ndm trong mét hanh lang c6 hai bién
cé y nghia khac nhau vé ban chat, véi uu tién xoay quanh
CVh - 14 CV l8n nhat tir lich st céc 16 QC, du rong dé phu
céc nguyén nhan gay bién thién.

Can trén - diéu kién phat hién dugc sai s6. D& mot sai
s6 ¢6 dé ldn TEa con bj phat hién véi xac suét chép nhan
dugc, do khéng chum khéng dugc vugt qua gia tri ing vdi
o =3. T o = (TEa - |Bias|)/CV, ta c6 CV can trén = (TEa -
|Bias|) /3. Vugt cén trén nghia la du d&t gidi han thé nao, hé
théng clng khong thé giup phat hién dudc sai s6 kip thoi
- day la van dé clia phuong phap, khéng phai cla gidi han.

Can dudi - diéu kién khong lang phi nguon luc. Khi dé
khoéng chum da dugc dam bao khdng vugt can trén, kiém
sodt chat hon chi cé y nghia khi tuong ng véi mic sigma
t6i thiéu phong xét nghiém mong muén & hé théng cla
minh, nhung chat qua muic hiéu nang thuc clia hé théng
thi xac suat xuét hién sai so gia sé tang. Trong trudong hop
nay, CV-can dudinén la CV-LT.

Quy tac quyét dinh dugc phat biéu nhu sau, véi CV-ad
& hé s8 bién thién dung dé dung gidi han (gidi han kiém
soat = Mean = k x CV-ad x Mean / 100):

Nhom A - CVh < CV-cén trén: CV-ad = CVh. L4y do
khoéng chum dai han l&n nhat qua lich st cac 16 QC dé gidi
han dl rong pht dugc cac nguyén nhan gay bién thién clia
hé théng nhung khéng bao gio vugt cén trén.

Nhém B - ap dung khi phong xét nghiém mudn kiém
S04t & murc sigma t8i thiEu mong muén trén hé théng cla
minh: siét CVh vé mic tuong ing, sao cho CV-can dudi <
CV-ad < CV-can trén; khéng siét thdp hon can dudi vi sé
qua chat so véi nang luc hién tai clia hé théng.

Nhém C - CVh > CV-céan trén: CV-ad = CV-can trén.
Siét gidi han vé can trén dé hé théng luén dugc kiém soat
& t8i thiu 3 sigma; xét nghiém duoc danh dau bat budc
ap dung da quy tac kiém soat vad md hanh déng cai tién
phuong phap. Tuyét déi khong ndi long gidi han dé dap
canh bao.

Sau khi CV-ad dugc xac dinh, sigma ap dung o-ad =
(TEa - |Bias|)/CV-ad dugc dung dé chon quy tic Westgard
va s6 muc ching N theo thang quy udc: o = 6 dung 1-3s
vGi N = 2; 6 = 5-6 dung 1-3s/2-2s/R-4s v&i N = 2; 0 = 4-5
thém 4-1sv6i N = 4; o = 3-4 thém 8-x v&i N = 4.

2.6. B4i chi€u do ding cua trung binh bang ngoai kiém

Pé kiém dinh truc tip tinh hgp & clia trung binh
dung lam tam biéu dd, chung toi s dung dif liéu cua hai
dot ngoai kiém thudc hai chu ky lién ti€p (dgt 12 chu ky
BC19C va dot 05 chu ky BC20C) do Trung tam Kiém chuan
Xét nghiém Thanh phé H6 Chi Minh (chuang trinh VEQAS)
t6 chire. Gia tri quy chiéu la trung binh ctia nhém phuong
phap cung loai (peer group Roche cobas ¢501), doc lap
V@i dir liéu ndi ki€m va vdi gié tri 8n dinh clia nha san xuat.
Bias ngoai kiém duogc tinh a Bias-EQA (%) = 100 x (két
qua phong xét nghiém - gia tri dong thudn nhém) / gia tri
doéng thuan nhém, cho tirng dot, roi ldy trung binh. Vi mbi
xét nghiém, ching toi so sanh truc ti€p Bias-EQA vdi bias
tinh theo gia tri 4n dinh clia nha san xuét (Bias-NSX) va
d6i chiéu d4u cla hai loai bias vdi ddu ctia do léch trung
binh noi kiém.

D{f liéu ngoai kiém con cho mét ngudn sai s6 toan bd
cho phép theo trang thai cdng nghé (state of the art), lay
tlr chinh gidi han chdp nhan ctia chuong trinh: TEa-SOTA
(%) =2 x op / gia tri déng thuan x 100, trong dé op la dé
l&éch chudn dung dé tinh z-score clia chuong trinh. Ngudn
TEa nay phan anh nang luc thyc té clia cac hé thdng dang
lvu hanh, nén phu hgp cho nhitng xét nghiém ma dac
ta theo bién thién sinh hoc qua nghiém ngat so vdi cong
nghé hién co.

Can néu ré gidi han chia bo dir liéu ngoai kiém trong
nghién ctu nay: chi cé hai dot, méi dgt mot mdc ndng
dd, nén bias ngoai kiém & uwdc luong thd va dugc dung
dé minh hoa co ché hon la dé dinh lugng chinh xac.
Trung binh, nhém phuong phap cing la gid tri dong
thuén, khéng phai gia tri ciia phuong phap quy chiéu do
luong hoc.

Véi gidi han dugc dung trén SD-thiét-lap trong khi do
bi€n thién thuc clia qua trinh 1a SD-LT, xac suat mot két
quéa ching vugt gidi han k-SD la 2® (-k x SD-thiét-lap /
SD-LT). X4c suat canh béo gia cho mét luwgt ndi kiém vdi
N mdc & P-fr = 1 - [1 - 2d(-k x SD-thiét-lap / SD-LT)]".
Chung téi tinh P-fr cho quy tic 1-3s (k = 3), N = 2, va quy
d6i ra s6 lan canh bao gia du kién mdi ndm véi gia dinh
mot lwgt ndi kiEm mdi ngay (365 luwgt/nam), so sanh gilra
gidi han thiét lap tir 20 diém va gidi han theo khung cén
trén-can dudi.

Phan tich dugc thuc hién bang Python 3 (numpy,
pandas, scipy).

3. KET QUA
3.1. D0 khéng chum va dd diang cuia hé théng

CV dai han dao dong tir 1,39% dén 5,90%. C6 34/48
day (71%) dat dé chum mong muén theo bién thién sinh
hoc. Bias do dugc so vdi gia tri &n dinh cla nha san xuét
dao dongtlr0,11% dén 11,38%; 38/48 day (79%) dat bias
cho phép & mirc mong muén. Chi s6 QGI xac dinh do
chum la yéu t6 gidi han & 34 day, d6 ding & 7 day va ca hai
& 7 day - nghia la & phan l&n céc xét nghiém, cai thién do
lap lai s& hiéu qua hon (& hiéu chuén lai.

3.2. Sai léch cuia gi6i han thiét lap theo mirc tdi thiéu
20 diém

Ti s6 SD-LT/SD-20 c6 trung vi 1,11 va trai rong tir 0,42
dén 2,20. C6 25/48 day (52%) c6 ti s6 > 1,1, tic la SD
20 diém danh gia thdp do bién thién thuc va gidi han
thu dugc qua hep; ngugc lai, 11/48 day c6 ti s6 < 0,9,
gidi han qua réng. Trudng hgp cuc doan la Nat muc 1
(ti s6 2,20) va bilirubin toan phan mdec 1 (ti s 2,07): gidi
han dugc dung tir 20 diém hep hon dé bién thién thuc
khoang hai lan.

Hé qua truc ti€p la ganh nang canh bao gia. Véi quy
tdc 1-3s va N = 2, gi6i han dugc thiét lap tir 20 diém tao
ra trung vi 5,0 cdnh bao gid mbéi ndm cho méi day, téng
cong khoang 741 lugt cho toan bd 48 day. Riéng Nat murc
1tao ra khoang 115 canh béo gid méi nam - tirc la gan mot
phan ba s6 ngay lam viéc phai dirng tra két qua vi mét sai
s0 khong ton tai.

g Crossrefd)) 5 01




N. S. Tuan et al. / Vietnam Journal of Community Medicine, Vol. 67, Special Issue 14, 198-207

(A) SD thiét Iap ngdn han sai léch
so vGi SD dai han

(B) Ganh nang canh béo gia
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Hinh 1. (A) Ti sé gitra SD dai han va SD udc lugng tir 20 diém dau tién cho tirng day chirng. Gia tri > 1,1 (d6) cho gidi han
qua hep; < 0,9 (cam) cho gi6i han qua réng. (B) S& canh bao gia du ki€n mdi nam véi quy tic 1-3s, N = 2, so sanh giira
gidi han thiét lap tir 20 diém va gidi han theo khung can trén-can dudi

3.3. Chi sé sigma va anh huéng ctia nguén TEa

V6i bé TEa ma phong xét nghiém dang ap dung va bias
do dugc, 11/48 day datc =6, 13 day co o =4-6, 12 day co
o=23-4va12daycdo<3.Cacdayo<3taptrung & dién
giai do (K*, Na*, Cl7), bilirubin va HbA1c.

Khithay bang TEa mong muén suy ra ti bién thién sinh
hoc, s6 day o < 3 tang tr 12 [én 22/48. Chénh léch nay
khéng phan anh thay ddi hiéu nang clia may ma phan anh
murc d6 nghiém ngat rat khac nhau clia hai bd déc ta: vdi
Na*, TEa mong muén theo bién thién sinh hoc chi la 0,7%
trong khi phong xét nghiém dang ap dung 3,5%; vdi Cl™ la
1,2% so v3i 5,0%. Nhirng chat phan tich c6 bién thién sinh
hoc rat hep, déc ta theo bién thién sinh hoc ndm ngoai
tam vdi clia moi hé thdng thuong mai hién cé.

Biéu d6 quyét dinh phuong phap chudn hoé (n = 48 muc ching)

— 0=6
0.8 4 —-=-0=5
o=4
— 0=3
® o=3
077 % o<3
0.6 -
° BILD2-2g9 ALT-1
F o5 6"
B HOALC %-2ipa1c 9.1
< ]
BILT3-1
2 0.4 4 %
y
o
=)
0.3 1 'BILT}Z
0.2 1 c-1
®
ot
0.1 ’Na+—2
. -2
b~
0.0 T T T
0.0 04 0.5 0.6

CV quan sét / TEa
Hinh 2. Biéu d6 quyét dinh phuong phap chuan hoa. Mbi
diém la mot day chirng, toa dd la CV va |Bias| da chuén
ho4 theo TEa. Cac dudng chéo la déng tri sigma. Diém
nam duéi dudng ¢ = 3 la chap nhan duoc; cac daycé o< 3
(chir thap do) dugc ghi nhan
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3.4. Ap dung hanh lang can trén-can dudi

Ap khung quyét dinh cho 48 day: 28 day (58%) thudc
nhém A - CV thuc tt hon dé chum mong mudn, gidi han
dugc néi lén theo CV-D; 8 day thudéc nhém B - gilt nguyén
CV thuec; va 12 day (25%) thudéc nhém C - vugt céan trén,
khong dugc ndi gidi han ma phai cai tién phuong phap.

Hanh lang san-tran cUa CV va giéi han kiém soat dugc chon

Hanh lang cho phép (san CVh » trén 0=3)  — Trén = (TEa - [Bias|)/3
© CVdung 8 dt GHKs - -

@ CVquan sat (dai han)
17.5{ — San = CVh (09 chum mong mudn, EFLM)

Hinh 3. Hanh lang can trén-can duéi ctia CV cho tirng
day chirng, sap x&p theo CV quan sat tang dan. Dai xam
la khoang cho phép, tir dé6 chum mong muén CV-D (gach
xanh) t&i can trén &'ng véGi o = 3 (gach dd). Cham den a
CV quan sat dai han; chadm xanh 14 14 CV dugc chon dé
duwng gidi han kiém soat

K&t qua vé ganh nang canh bdo gia la rd rét: téng sd
canh bao gia du kién giam tir khoang 741 xuéng 46 lugt
m&i ndm, tuwong (ng véi muc gidm 94%, trong khi ndng luc
phat hién sai s6 c6 y nghia lam sang dugc bao toan nhd
rang budc can trén o = 3. Trung vi s8 canh bao gia mdi day
giam tir 5,0 xudng 0,7 lwgt/nam.

Bang 1 trinh bay toan bé théng sé va quyét dinh cho
tirng day chung.
3.5. Ddi chiéu dd dung bang ngoai kiém

Trén 22 xét nghiém c6 di¥ lidu ngoai kiém, bias do bang
ngoai kiém l&n haon bias tinh theo gia tri 4n dinh chia nha
san xuat & 16/22 xét nghiém. Noi cach khac, doi chiéu
trung binh noi kiém vdi nha san xuéat cé xu hudng danh gia
th&p do léch thuc - dung nhu lo ngai rang mot gia tri quy
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chiéu gan véi chinh hé théng khéng béc 16 duoc sai sé hé
théng dung chung gilra chat hiéu chudn va vat liéu chirng.

Hai xét nghiém minh hoa ré nhat. AST: déi chiéu nha
san xuét @ mdc trung binh cho bias khoang 2,7% va sigma
4,17 (dudc xEp “dat”); ngoai kiém cho thdy chénh léch
+27,4% & ndng do thap (khoang 7 U/L) va +5,7% & néng
do trung binh (khoang 33 U/L). Ban chat la mét sai s6

(A) Ngoai ki€ém boc 16 bias ma

d6i chi€u nha san xuat che gidu
18

AST
[ J

16 1
R 14 -
o
>
<
o 12 4
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[
o
I3 10 H
9
2
g 8-
jo)]
c
B y
Z 6 1 HOLC | -
o LDL o .%ﬁ’"
S GGTI
o 4 [ )
- L

T’Fm - ®
2 _g o vung: EQA > NSX
[ J
]
P [ ]
0 T T T T T T T T
0 2 4 6 8 10 12 14 16 18

|Bias| so v8i Mean nha san xuét (%)

hang dinh khoang +1,9 U/L (chénh l&ch tuyét d&i +1,94
va +1,86 U/L & hai dgt, gan nhu trung khit), lam sigma
thuc roi xudng -0,53. Iron: ca hai dgt déu duong (+9,3% va
+12,7%), sigma giam tir 3,82 xudng 1,42. Ca hai déu la sai
s6 ma néi kiEm & muc trung binh céng vdi d6i chiéu nha
san xuét hoan toan khéng nhin thay.

(B) Sigma tinh lai bang bias ngoai kiém thuc

AMYL *—e
TRI *——0
LDL *—0o
UREA - [ ]
HDLC - [ ]
CREA - oo
PHOS - oo
GGTI *—o
GLUC oo
CA A [ )
ALB [ J
BILD A [
Uric - [ 1
ALT
=
CHOL -
BILT —¢
cl- [ ]
K+ o—¢
Na+ [ J
Iron o—T—0 ® o (bias nha SX)
AST H @ L J ® o (bias ngoai kiém)
T T T T T T
-2 0 2 4 6 8 10

Chi s6 sigma (TEa phong XN)

Hinh 4. (A) So sanh tri tuyét ddi cua bias tinh theo nha san xuat (truc hoanh) va theo ngoai kiém (truc tung). Diém ndm
trong vuing hdng (phia trén dudng chéo) la nhirng xét nghiém ngoai kiém boc 16 bias Ll&n hon. (B) Chi s6 sigma cua
tirng xét nghiém khi tinh bang bias nha san xuat (xanh) so v&i bang bias ngoai kiém (d6); vach dirng la nguéng 6 =3

Bias phu thudc néng dé:
AST c6 sai s6 hang dinh ~+1,9 U/L

—@— AST
—i- Iron
—h— ALT

—
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Hinh 5. Bias theo néng dd & hai dot ngoai kiém. AST thé hién

sai s6 hang dinh (~+1,9 U/L): bias phan tram rat lén & nong

dd thap va nhé dan khi néng do tang - dang sai s6 ma kiém
s0at @ mot murc chirng duy nhat khéng phat hién dugc

V& hudng léch, ddu cla bias ndi kiEm (so v&i nha
san xudt) chi trung vdi ddu cua bias ngoai kiém &
14/22 xét nghiém. O 8 xét nghiém con lai (AST, BILT3,
CHOL, CREA, GGTI2, GLUC, PHOS2, Uric), hai nguén
cho huéng léch nhau. Nghia la, trung binh ndi kiém
d6i chiéu v&i nha san xuét khong phai chi bao tin cay
clia hudng sai s6 thuc & khoang mot phan ba sé xét
nghiém - day la ly do dinh lugng cho nguyén tac chi
chdp nhéan trung binh lam tam biéu db sau khi da déi
chiéu ngoai kiém.

Cudi cung, sai s6 toan bd cho phép theo trang thai
cong nghé (TEa-SOTA = 2op/gia tri dong thuan) giai quyét
dugc bé tac clia nhém dién gidi: véi natri, ddc td& mong
muén theo bién thién sinh hoc chi 0,7% (khong hé thong
nao dat), trong khi TEa-SOTA la 4,3%, cho sigma kha thi
2,45. Co6t TEa-SOTA va sigma tuong ung dugc trinh bay
trong Bang 2.

Bang 1. Dd khdng chum, dé dung, chi s6 sigma va quyét dinh gidi han kiém soat cho 48 day chirng

CV | CV | CV-D | . c c cv SD <

. Mean Mean e Bias | B-D | TEa e p Quy tac

XN Muc | n dai 20 |(mong| o o (TEa | (TEa | ap ap |NQb )
PXN | NSX | 1o | diém |musn)| (#) | (%) | (%) |pyN)| BV) |dung| dung deé xuat

1-3s/2-2s/R-

ALB2 |PCC1 (140| 39,943 | 40,700 | 1,62 | 2,67 | 1,30 |-1,86| 1,20 | 8,00 | 3,79 | 0,89 | 1,62 {0,6478| B 4s/4-1s/8-x
(N=4)

1-3s/2-2s/R-

ALB2 |PCC2|142| 31,304 | 31,400 | 2,20 | 2,06 | 1,30 |-0,31| 1,20 | 8,00 | 3,50 | 1,36 | 2,20 |0,6891| B 4s/4-1s/8-x
(N=4)

2 Crossrefd 203




N. S. Tuan et al. / Vietnam Journal of Community Medicine, Vol. 67, Special Issue 14, 198-207

CcVv CV | CV-D
dai 20 |(mong
han | diém |mudn)

c o (61 SD Quy téc
(TEa [ (TEa| ap | &p |NQP dé‘)’(uét
PXN) | BV) [dung| dung

Bias | B-D | TEa
(%) | (%) | (%)

Mean Mean

XN | Mde | n | ‘pyn | O NsSX

0<3 - da quy
ALT |PCC1|402| 31,380 | 34,000 | 3,59 | 3,99 | 6,30 |-7,71| 8,10 [15,00| 2,03 | 3,01 | 3,59 [1,1267| C | tac N=6 + cai
tién PP

1-3s/2-2s/R-
ALT |[PCC2|389(123,097(130,000| 2,38 | 2,90 | 6,30 |-5,31| 8,10 |(15,00| 4,06 | 5,53 | 3,23 |3,9760| A 4s/4-1s/8-x
(N=4)

1-3s/2-2s/R-

AMYL2 | PCC1 | 90 | 84,584 | 84,000 | 1,57 | 1,24 | 3,30 | 0,70 | 6,30 (20,00(12,28| 7,00 | 3,30 (2,7913| A 4s (N=2)

1-3s/2-2s/R-

AMYL2|PCC2 | 92 |273,699|271,000| 2,13 | 1,81 | 3,30 | 1,00 | 6,30 (20,00| 8,92 | 5,03 | 3,30 [9,0321| A 4s (N=2)

1-3s/2-2s/R-
AST |PCC1(117| 32,601 | 34,000 | 3,20 | 2,36 | 4,20 |-4,12]| 5,30 |15,00| 3,40 | 2,53 | 3,63 |1,1829| A 4s/4-1s/8-x
(N=4)

1-3s/2-2s/R-
AST |PCC2|113|126,419|128,000| 2,71 | 2,00 | 4,20 |-1,23| 5,30 |15,00(| 5,08 | 4,04 | 4,20 |5,3096| A 4s/4-1s/8-x
(N=4)

1-3s/2-2s/R-
BILD2 | PCC1 |102| 20,270 | 20,200 | 5,67 | 4,59 | 18,40 | 0,34 |14,20(22,30| 3,87 | 7,78 | 7,32 (1,4834| A 4s/4-1s/8-x
(N=4)

0<3 - da quy
BILD2 | PCC2|102| 39,093 | 35,100 | 4,23 | 3,80 | 18,40 |11,38|14,20(22,30| 2,58 | 7,83 | 4,23 [1,6544| C | tac N=6 + cai
tién PP

0<3 - da quy
BILT3 |PCC1|107| 25,606 | 27,800 | 5,62 | 2,67 | 10,10 |-7,89 8,00 |20,00| 2,15 | 2,99 | 5,62 |1,4388| C | tac N=6 + cai
tién PP

0<3-daquy
BILT3 |PCC2|109| 78,482 | 83,200 | 5,90 | 3,31 | 10,10 |-5,67 | 8,00 |20,00| 2,43 | 3,22 | 5,90 [4,6334| C | tdc N=6 + cai
tién PP

1-3s/2-2s/R-
CA2 |PCC1|332| 2,130 2,170 (1,68 3,41 | 0,90 |-1,83|0,70| 7,90 | 3,61 | 0,22 | 1,68 |0,0358| B 4s/4-1s/8-x
(N=4)

1-3s/2-2s/R-

CA2 |PCC2|321| 3,064 | 3,070 | 1,61 3,76 | 0,90 |-0,19|0,70| 7,90 | 4,79 | 1,25| 1,61 |0,0493| B 4s/4-1s (N=4)

1-3s/2-2s/R-
CHOL |PCC1 |493| 3,925 3,960 |2,35|2,31| 2,70 |-0,89]| 4,10 (10,00| 3,88 | 3,29 | 2,70 |0,1060| A 4s/4-1s/8-x
(N=4)

1-3s/2-2s/R-
CHOL | PCC2 (493| 7,433 7,500 |2,13|1,87 | 2,70 |-0,89| 4,10 |10,00| 4,28 | 3,63 | 2,70 |0,2007| A 4s/4-1s/8-x
(N=4)

1-3s/2-2s/R-

CREA | PCC1|505|128,646 (126,000 2,38 | 3,69 | 2,20 | 2,10 | 4,20 {15,00| 5,41 | 2,39 | 2,38 [3,0679| B 4s (N=2)

1-3s/2-2s/R-

CREA | PCC2 |505|373,816 (355,000 2,42 | 3,39 | 2,20 | 5,30 | 4,20 (15,00| 4,01 | 1,03 | 2,42 |9,0492| B 4s/4-1s (N=4)

1-3s/2-2s/R-
CRP |PCC1| 56| 5,836 5,930 | 3,91 3,66 | 16,90 |-1,59(23,20|30,00| 7,26 |12,62| 9,47 |0,5526| A 4s/4-1s/8-x
(N=4)

1-3s/2-2s/R-
CRP |PCC2| 55 | 53,218 | 51,700 | 3,08 | 3,13 | 16,90 | 2,94 |23,20|30,00| 8,78 |15,60| 9,02 |4,8009| A 4s/4-1s/8-x
(N=4)

0<3 - da quy
Cl- |PCC1|550| 94,243 | 95,100 | 1,90 | 1,11 | 0,50 |-0,90| 0,40 | 5,00 | 2,16 | 0,16 | 1,90 |1,7923| C | tac N=6 + cai
tién PP

0<3 - da quy
Cl- |PCC2|549(107,252|107,000( 1,96 | 1,23 | 0,50 | 0,24 | 0,40 | 5,00 | 2,43 | 0,49 | 1,96 |2,1030| C | tac N=6 + cai
tién PP

1-3s/2-2s/R-
GGTI2 |PCC1|101| 52,475 | 54,000 | 3,06 | 3,34 | 4,20 (-2,82|11,50{15,00| 3,98 | 5,06 | 4,06 {2,1299| A 4s/4-1s/8-x
(N=4)

1-3s/2-2s/R-
GGTI2 [PCC2{100(183,480(185,000| 2,06 | 1,45 | 4,20 |-0,82(11,50(15,00| 6,89 | 8,49 | 4,20 |7,7062| A 4s/4-1s/8-x
(N=4)

1-3s/2-2s/R-
GLUC | PCC1|345| 5,836 6,060 |2,00|1,56| 2,40 |-3,69| 2,30 (10,00| 3,15 | 1,25 | 2,10 |0,1227| A 4s/4-1s/8-x
(N=4)
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CcVv CV | CV-D
dai 20 |(mong
han | diém |mudn)

o o (61 SD
(TEa | (TEa | ap ap |NQDP
PXN) | BV) [dung| dung

Bias | B-D | TEa
(%) | (%) | (%)

Quy tic
dé xuat

Mean Mean

XN | Mde | n | ‘pyn | O NsSX

1-3s/2-2s/R-
GLUC |PCC2|338| 14,907 | 15,100 | 1,82 | 1,52 | 2,40 |-1,28| 2,30 |10,00| 4,78 | 2,70 | 2,40 |0,3578| A 4s/4-1s/8-x
(N=4)

1-3s/2-2s/R-

HDLC4|PCC1 (108| 1,243 1,310 | 2,84 | 2,68 | 2,90 |-5,11] 5,50 |20,00| 5,25 | 1,80 | 2,90 [0,0360| A 4s (N=2)

1-3s/2-2s/R-

HDLC4|PCC2|107| 2,994 | 3,160 | 2,67 | 1,60 | 2,90 |-5,24]| 5,50 {20,00| 5,52 | 1,86 | 2,90 |0,0868| A 4s (N=2)

HbA1C 0<3 -daquy
(RWD3)| PCC1 |112| 5,580 5,780 | 2,59 | 2,37 | 0,60 |-3,45| 1,40 | 8,00 | 1,76 |-0,41| 2,59 |0,1445| C | tac N=6 + cai
% tién PP

HbA1C 0<3 - daquy
(RWD3)| PCC2[119]| 8,799 9,120 | 2,19 | 2,00 | 0,60 |-3,52| 1,40 | 8,00 | 2,05 |-0,51| 2,19 |0,1924| C | tac N=6+ cai
% tién PP

1-3s/2-2s/R-
Iron [PCC1| 85 (117,385|112,000| 3,26 | 3,30 | 13,80 | 4,81 | 9,60 |15,00| 3,13 | 8,46 | 3,40 [3,9878| A 4s/4-1s/8-x
(N=4)

1-3s/2-2s/R-
Iron |PCC2| 86 |223,936|216,000| 2,37 | 2,28 | 13,80 | 3,67 | 9,60 |15,00| 4,77 |12,10| 3,78 |8,4543| A 4s/4-1s/8-x
(N=4)

0<3 - daquy
K+ |PCC1|546| 3,976 3,970 (1,86 | 1,50 | 2,00 | 0,14 | 1,70 | 5,61 | 2,95 | 2,57 | 1,86 |0,0738| C | tac N=6 + cai
tién PP

0<3 - da quy
K+ |PCC2|543| 6,104 | 6,090 | 1,86 | 1,11 | 2,00 | 0,22 | 1,70 | 5,61 | 2,90 | 2,51 | 1,86 |0,1135| C | tac N=6 + cai
tién PP

1-3s/2-2s/R-

LDL |PCC1| 64| 1,559 1,590 | 2,16 | 1,79 | 3,90 |-1,94| 5,60 |20,00| 8,37 | 4,67 | 3,90 |0,0608| A 4s/4-1s (N=4)

1-3s/2-2s/R-

LDL |PCC2|64 | 2,478 | 2,550 |2,05|2,38 | 3,90 |-2,82| 5,60 (20,00 8,37 | 4,47 | 3,90 |0,0966| A 4s/4-1s (N=4)

0<3-daquy
Na+ |PCC1|540(141,346|142,000| 1,39 | 0,64 | 0,30 |-0,46| 0,20 | 3,50 | 2,18 0,17 | 1,39 |1,9711| C | tdc N=6 + cai
tién PP

0<3-daquy
Na+ |PCC2|546|155,463|155,000| 1,66 | 1,19 | 0,30 | 0,30 | 0,20 | 3,50 | 1,93 | 0,24 | 1,66 |2,5772| C | tdc N=6 + cai
tién PP

1-3s/2-2s/R-
PHOS2(PCC1| 70 | 1,725 1,700 | 1,82 | 1,52 | 3,90 | 1,49 | 3,30 (10,00| 4,68 | 4,52 | 2,84 |0,0490| A 4s/4-1s8/8-x
(N=4)

1-3s/2-2s/R-
PHOS2|PCC2| 71 | 2,248 | 2,210 |2,05|1,99 | 3,90 |1,72| 3,30 (10,00| 4,03 | 3,88 | 2,76 [0,0620| A 4s/4-1s/8-x
(N=4)

1-3s/2-2s/R-
TP2 |PCC1|102]| 55,273 | 56,100 | 2,15 | 2,37 | 1,30 |-1,47| 1,30 |{10,00| 3,96 | 0,89 | 2,15 [1,1910| B 4s/4-1s/8-x
(N=4)

1-3s/2-2s/R-

TP2 |PCC2| 99 | 44,507 | 44,800 | 2,21 | 2,79 | 1,30 |-0,65| 1,30 |10,00| 4,24 | 1,25 | 2,21 |0,9814| B 4s/4-1s (N=4)

1-3s/2-2s/R-
TRl |[PCC1|352| 1,081 1,080 | 1,82 3,39 | 9,90 | 0,11 | 9,90 [15,00| 8,20 {14,37| 4,96 |0,0537| A 4s/4-1s/8-x
(N=4)

1-3s/2-2s/R-
TRl |PCC2|354| 2,723 2,720 (1,68 |2,35| 9,90 |0,11 | 9,90 |15,00| 8,87 |15,54| 4,96 |0,1351| A 4s/4-1s/8-x
(N=4)

1-3s/2-2s/R-
UREA | PCC1 |158| 7,256 7,350 |2,30|2,52| 6,60 |[-1,28]| 6,00 |15,55| 6,20 | 6,79 | 4,76 |0,3451| A 4s/4-18/8-x
(N=4)

1-3s/2-2s/R-
UREA | PCC2|159]| 21,340 | 21,500 | 2,40 | 1,55 | 6,60 |-0,75]| 6,00 |15,55| 6,16 | 6,72 | 4,93 |1,0530| A 4s/4-18/8-x
(N=4)

1-3s/2-2s/R-
Uric |PCC1 |248|343,315|338,000| 2,15 | 1,56 | 4,10 | 1,57 | 6,00 |10,00| 3,93 | 5,14 | 2,81 |9,6445| A 4s/4-1s/8-x
(N=4)

1-3s/2-2s/R-
Uric |PCC2|252|528,183|521,000| 2,40 | 2,05 | 4,10 | 1,38 | 6,00 [10,00| 3,59 | 4,68 | 2,87 [15,1789| A 4s/4-1s/8-x
(N=4)
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NQD: nhdm quyét dinh (A - CV dai han thap hon CV-D,
ngi gigi han l&én CV-D nhung khéng vugt can trén; B - trong
hanh lang, git CV thuc; C - vugt can trén, bat budc da quy

cho phép); TEa: sai s6 toan bd cho phép phong xét nghiém
dang ap dung; o (TEa BV): sigma tinh v&i TEa mong mudn
theo bién thién sinh hoc. Bias mang d4u, sigma dugc tinh

tac va cai tién phuong phap; hang té dd). CV-D = 0,5 x CVi
(46 chum mong mudn); B-D = 0,25 x y/(CVi® + CVg?) (bias
Bang 2. D&i chiéu bias va sigma giira ndi kiém (theo nha san xut) va ngoai kiém (peer group Roche ¢501)

theo tri tuyét dGi cua bias.

Xét nghiém | Bias NSX (%) | Bias EQA (%) | EQA c1 (%) | EQA ¢2 (%) | o (bias NSX) | o (bias EQA) | TEa SOTA (%) | o (SOTA) | Pbng d&u IQC-EQA
ALB2 1,08 1,14 1,79 -0,49 3,62 3,59 6,67 2,89 Co
ALT -6,51 -5,05 -10,04 -0,06 2,84 3,33 13,34 2,77 Co
AMYL2 0,85 1,46 3,94 -1,02 10,35 9,47 20,00 9,47 Co
AST -2,67 16,57 27,44 5,71 4,17 -0,53 13,34 1,10 KHONG
BILD2 5,86 4,90 8,63 1,17 3,32 3,51 26,49 4,36 Co
BILT3 -6,78 0,39 -2,62 3,39 2,29 2,95 13,33 1,79 KHONG
CA2 1,01 -1,50 -0,57 -2,44 4,19 3,89 9,64 4,95 Co
CHOL -0,89 1,95 4,95 1,05 4,07 3,13 6,68 1,65 KHONG
CREA 3,70 2,62 1,73 -3,50 4,70 5,15 10,00 3,07 KHONG
cl- -0,33 -0,64 0,16 1,13 2,29 2,26 3,33 1,39 Co
GGTI2 1,82 3,95 5,44 2,45 5,15 4,32 18,14 5,55 KHONG
GLUC -2,49 1,75 1,38 2,11 3,93 4,31 6,66 2,57 KHONG
HDLC4 -5,18 -5,36 -9,64 -1,08 5,38 5,32 19,97 5,31 Co
Iron 4,24 11,00 9,31 12,69 3,82 1,42 13,33 0,83 Co
K+ 0,18 0,05 -1,59 1,69 2,92 2,14 12,33 5,76 Co
LDL -2,38 -0,49 4,28 -5,26 8,37 7,23 23,44 8,87 Co
Na+ -0,08 -0,51 -0,31 -0,71 2,04 1,96 4,26 2,45 co
PHOS2 1,60 -0,96 - -0,96 4,34 4,67 11,00 5,18 KHONG
P2 1,06 -2,81 -2,49 -3,12 4,10 3,30 6,67 1,77 Co
TRI 0,11 0,25 2,46 1,96 8,52 7,32 16,53 8,19 cé
UREA 1,01 1,57 -3,08 -0,07 6,18 5,94 13,67 5,14 cé
Uric 1,48 0,26 1,86 2,38 3,75 3,47 11,33 4,05 KHONG

EQA c1/c2: bias ngoai kiém & dot 12 chu ky BC19C va dot 05 chu ky BC20C. TEa SOTA = 20p/gia tri dong thuan (trang
thai céng nghé). Hang td do: néi kiém va ngoai kiEm cho hudng léch nguge nhau. PHOS chi cé mot dgt ngoai kiém.

4. BAN LUAN

Nghién ctu nay cho thay cach thiét lap gidi han kiém
soat dang phd bién - ldy SD clia 20 két qua chi*ng - tao ra
sai l&éch hai chiéu va cé thé luong hda dugc. O hon mot
ntra s6 day ching, SD 20 diém danh gid thap do bién thién
dai han, dan t&i giéi han qua hep va mét ganh nang canh
bdo gia ldn tdi mirc lam suy gidm chinh nang luc kiém
soat: khi biéu d6 bao déng thudng xuyén ma moi truy tim
déu khong tim ra nguyén nhan, nhan vién xét nghiém dan
chép nhan viéc chay lai chirng nhu mét thao tac hanh
chinh va ngudng phan (ng v&i bdo dong that bi bao mon.

Rang budc can dudi la diém khéac biét cua khung dé
xuét so véi thuc hanh théng thudng. Lap luan nén tang la
khéng nén siét gidi han chat hon hiéu nang thuc ctia hé
théng: khi CV dung dé dung gidi han thdp hon CV-LT, xac
suat canh bao gia tang ma khéng mang lai lgi ich lam sang
twong xirng; hon nira, mét dao déng phén tich nho hon dé
chum mong muén theo bién thién sinh hoc sé bi che khuét
hoan toan bdi bién thién sinh hoc noi tai cia ngudi bénh,
nén viéc phat hién né khéng lam thay ddi bat ky quyét dinh
ldm sang ndo. Can nai rd rAng day la mét lua chon cé dénh
d&i va khdng phai khong gay tranh céi: ndi gidi han lén CVh
dong nghia vdi viéc tir bd kha nang phat hién nhirng dich
chuyén nho clia qua trinh, ké ca khi ching la d4u hiéu sém
clia mot hdng héc dang hinh thanh. Chung téi cho réng
danh déi nay chap nhan dugc vi can trén ¢ = 3 van bao
dam moi sai s6 dat ngudng TEa déu bi phat hién; tuy vay,

206

phong xét nghiém mudn gitr vai tro canh bdo sém cuia biéu
d6 co thé siét CV-ad vé mitc sigma mong mudn (Nhém B),
mién khong thap hon can dudi CV-LT.

Rang budc can trén co y nghia hoan toan khac. N6
khoéng phai la mo6t lwa chon ma la mot ranh gidi: khi CV
thuc vuot (TEa - |Bias|)/3, khong ton tai bat ky cach dat
gigi han nao giup hé thdong phat hién dugc sai s6 co y
nghia ldm sang mdt cach kip thdi. N&i gidgi han trong tinh
hudng nay chi lam biéu dd trong “dep” han trong khi két
qua tra cho ngudi bénh xau di - day chinh & kiéu diéu
chinh cadm tinh ma khung nay dugc thiét k& dé ngan chén.
12/48 day trong nghién cltu rdi vao tinh hudng nay va déu
phai chuyén sang hanh déng cai tién phuong phép.

V@ tham s8 trung binh, ddi chiéu ngoai ki€m cho mét
két qua truc ti€p va cd sic nang: bias thuc lén hon bias
tinh theo nha san xuét & phan lén cac xét nghiém, va
hudng léch ctia ndi kiEm chi trung vdi ngoai kiém & khoang
hai phan ba s6 xét nghiém. Diéu nay c6 ca ché rd rang. Gia
tri &n dinh clia nha san xuét dugc xac lap trén chinh hé
théng Roche, bing thuéc thir va chat hiéu chuan Roche;
néu ca chat hiéu chuan lan vat liéu ching cung léch mét
huéng, bias so v&i nha san xuat vdn nhd, con sai s& hé
théng that thi bi che. Ngoai kiém cat dugc vong [3p nay vi
gia tri quy chi€u dén tir bén ngoai hé théng.

Trudng hgp AST cho thdy mét gidi han th hai, déc
l8p vGi ngudn quy chiu: kiém soat & mét mirc ching duy
nhat khéng phat hién dugc sai s& hang dinh. Chénh léch
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khoang +1,9 U/L la nhd & mic trung binh nhung chiém
hon mot phan tu gia tri & nong do thap. Déi chiéu vdi nha
san xuat, tai mdc trung binh, AST dugc xép vao loai dat,
trong khi & dai thap, két qua bj léch nghiém trong. Bai hoc
khong phai la “AST clia phong nay sai” - mlc lam sang
quan trong ctia AST ndm & phia cao - ma la nguyén ly: do
dung phai dugc kiém tra & nhiéu mic ndng do, va ngoai
kiém v&i cdc mau & dai rong lam dugc digu ma hai mic
chitng c6 dinh khéng lam dugc.

Tir d6 rat ra nguyén tac van hanh: trung binh ndi kiém chi
dugc chap nhan lam tdm biéu dod sau khi bias ngoai kiém da
dugc chiing minh ndm trong ngudng cho phép; néu khéng,
phai hiéu chuan lai trudc roi mdi thiét lap gidi han.

K&t qua vé su phan ky gitra cac bod TEa cling dang luu y
cho thyc hanh tai Viét Nam. VGi cac chat phan tich c6 bién
thién sinh hoc rat hep - natri, clorua, canxi, albumin, protein
toan phan, HbA1c - dac td mong mudn theo bién thién sinh
hoc nghiém ngét t&i mirc khong cé hé théng thuong mai nao
hién dat dugc (natri: 0,7%). Ap may mdc bd dic ta nay sé
khién gan nhu toan bo dién giai do bi xép loai “khéng dat”,
mét két ludn vo ich vé mat quan ly. D liéu ngoai kiém cung
cép |6i ra dinh luwgng: sai s toan bd cho phép theo trang
thai cong nghé, [8y tir chinh gidi han ch&p nhan cua chuong
trinh (2op/gia tri dong thuan), cho natri khoang 4,3% - mét
ngudng phan anh nang luc thyc cla cac hé théng dang
lwu hanh va cho sigma kha thi. V&i nhém nay, TEa nén dua
trén trang thai cong nghé thay vi bién thién sinh hoc. Digu
bat budc la ngudn TEa phai dugc cong b minh bach trong
quy trinh, vi moi két luan vé sigma déu phu thudc truc tiép
vao lya chon nay - trong bé TEa ma phong xét nghiém dang
dung, chung t6i nhan thdy c6 sy pha trdn gitra nhiéu nguén
khéc nhau ma khéng c6 tai liéu vién dan.

Han ché

Thi nhét, bo di liéu ngoai kiEm con mong: chi hai dot,
mbi dgt mot mic ndong dé cho mbi xét nghiém. Bias ngoai
kiém vi vay la udc lugng thé vdi khoang tin cay rong, du dé
minh hoa co ché& nhung chua du dé dinh lugng chinh xac
hay thiét (ap tuong quan ndi kiEm-ngoai kim mét cach
vitng chéc. Mbi bao céo ngoai kiém cudi chu ky thuc chat
chtra dit liéu z-score cua tat ca cac dgt trong nam trén
biéu dd Shewhart; khai thac tron ven 10-12 dot clia mot
chu ky cho mbi xét nghiém sé& thu hep khoang tin cay cla
bias va md ta dugc bias phu thuéc ndong do trén nhiéu
murc. Ngoai ra, gia tri quy chiéu la trung binh déong thuan
clia nhém phuong phép Roche, khéng phai gia tri cua
phuong phap quy chiéu do ludng hoc; néu toan bd nhém
cung l&ch so véi phuang phap quy chiéu, bias tinh theo
nhém sé béng khéng. Cudi cling, nong dd mau ngoai kiém
khac v&i ndng dé vat liéu ching néi kiém, nén sigma tinh
lai bang bias ngoai kiEm mang tinh d&i chiéu chéo hon 14
thay thé hoan toan cho sigma tai murc chirng.

Thi hai, udc lwgng canh béo gia dua trén gia dinh phan
phéi chuan va déc lap gitra cac gt nodi kiém; trong thuc
t&, di¥ liéu noi kiém thudng cé tu tuwong quan va dudi day,
nén con s8 tuyét déi nén dugc hiéu la wdc luong bac nhat
vé do lén, khdng phai du béo chinh xac.

Thi ba, nghién ctu thuc hién trén mot hé thong phan
tich duy nhéat tai mot co sd. Can trén va can dudi clia hanh
lang phu thudc vao bias va TEa clia chinh hé théng do,
nén cac con s8 cu thé khéng thé chuyén giao truc tié€p;
diéu c6 thé chuyén giao [a khung quyét dinh.

Th tu, quy tic loai ngoai lai +3SD lap 4p dung trén
chubi chira ca di¥ liéu ngoai tam kiém soat thuc sy co thé
loai bd chinh nhirng sai sé can dugc ghi nhan. Ching toi

chap nhan han ché nay dé gilf tinh dong nhat khi so sénh
48 day, nhung trong trién khai thudng quy, viéc loai ngoai
lai phai gan v&i hd sa hanh dong khac phuc.

5. KET LUAN

Gidi han kiém soat ndi kiém coé thé dugc dat bdng mot
quy téc dinh lwong thay vi didu chinh cdm tinh. Hanh lang
can trén - can dudi - can trén la doé khong chum Ung vdi
sigma bang 3, can dudi la do khong chum dai han thuc
clia hé théng, vdi gidi han uu tién dat theo CVh - rang budc
doéng thai hai thai cuc: gidi han khéng quéa hep dé lang phi
ngudn luc vao canh bao gia, va khéng qua rong dé bo sot
sai s6 c6y nghia lam sang. Trén 48 day chirng cia hé théng
cobas c501, khung nay giam khoang 94% ganh nang canh
béo gia trong khi vAn bao toan ning luc phat hién sai s6,
doéngthdinhan dién 12 day khéng thé kiém soat dugc bang
cach ndi gigi han ma bat budc phai cai tién phuong phap.

Song song, ddi chiéu ngoai kiém cho thay trung binh
ndi kiém so v&i nha san xuét che gidu bias thuc & 16/22 xét
nghiém va cho huéng léch khéng ddong bd & 8/22 xét nghiém;
trudng hgp AST cho thay sai s6 hang dinh ma kiém soat &
mo&t mirc chirng duy nhéat khong phat hién duge. Do dé trung
binh ndi kiém chi dugc chdp nhan lam tdm biéu db sau khi
bias ngoai kiém da dugc chirng minh ndm trong ngudng cho
phép. Ca hai budc - hanh lang cén trén - can dudi cho gidi
han va dé&i chiéu ngoai kiém cho trung binh - déu dung dugc
véi dit liéu san c6, khéng can thém ngudn luc.
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