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Van dé nghién ctru: Sai sot két qua xét nghiém cé thé
xay ra trwdre, trong va sau xét nghiém. Thye hién danh gia
dung chuan bang phwong phap noi kiém va ngoai kiém
gilip gidm thiéu cac sai sét.

Muc tiéu: 1. Tinh gia tri Six Sigma cla cac chi sb xét
nghiém PT, aPTT, Fibrinogen trén may STAGO STA R
MAX béng két qua noi kiém tra va ngoai kiém tra ctia PXN.
2. Banh gia hiéu nang qua trinh phan tich cling nhw dwa
ra bién phap khac phuc nhirng chi sé c6 két qua Six Sigma
thap.

Thiét ké nghién ctru: Nghién clru mo ta cat ngang.

Dia diém va thoi gian nghién ctru: Khoa Huyét hoc
Truyén mau-Bénh vién Trwdng Pai hoc Y-Dwoc Hué tw
thang 01/2025 dén thang 12/2025.

P6i twong nghién ctru: Gia tri Six Sigma dwoc xac
dinh théng qua gia tri bién thién (CV%) l4y tir két qua noi
kiém, Bias lay t&r két qua ngoai kiém tra va sai sé toan bo
cho phép (TEa) tham khado tlr CLIA; tr d6 tinh gia tri Six
Sigma.

Két qua: Chi sb c6 gia tri Six Sigma I6n hon 3 1a Fib
murc thap (level 1), cac chi sb xét nghiém con lai ndm
khoang gi6i han tir 2 dén 3.

Két luan: Co thé rng dung phwong phap Six Sigma
dé& danh gia hiéu nang xét nghiém chirc ndng déng mau
co ban dwa trén két qua noi kiém tra va ngoai kiém tra cla
PXN, tir d6 gitip kiém soat chét lwgng xét nghiém tét hon.

Twr khoa: CV, Bias, TEa, Six Sigma, CLIA.

"Trirong Pai hoc Y-Duwoc, Dai hoc Hué

2Bénh vién Truong Pai hoc Y Duoc Hué

Chiu trach nhiém chinh: Nguy&n B&c Duy Nghiém
Email: nddnghiem@huemed-univ.edu.vn

Ma bai: HHTM-42

Ngay nhan bai: 25/8/2026

Ngay phan bién khoa hoc: 20/8/2026

Ngay duyét bai: 1/10/2026

Pham Thanh Twong?, Nguyén Dac Duy Nghiém'2

SUMMARY

APPLICATION OF THE SIX-SIGMA METHOD IN
CONTROLLING AND IMPROVING THE QUALITY OF
SEVERAL COAGULATION INDICATORS ON THE
STAGO STA R MAX MACHINE AT HUE UNIVERSITY
OF MEDICINE AND PHARMACY HOSPITAL

Research Problem: Laboratory test result errors
can occur before, during, and after testing. Implementing
proper evaluation using internal and external quality control
methods helps minimize these errors.

Objectives: 1. To calculate the Six Sigma values of
laboratory parameters: PT, aPTT, Fibrinogen by using the
STAGO STA R MAX analyzer based on the laboratory’s
internal and external quality control results. 2. To evaluate
the performance of the analysis process and propose
corrective measures for parameters with low Six Sigma
results.

Research Design: Cross-sectional descriptive study.

Location and Time: Department of Hematology
and Blood Transfusion - Hue University of Medicine and
Pharmacy Hospital, from January 2025 to December 2025.

Materials: Six Sigma values were determined through
the variance (CV%) obtained from internal quality control
results, bias obtained from external quality control results,
and the total allowable error (TEa) referenced from CLIA.
From there, the Six Sigma value was calculated.

Results: Only Fibrinogen at level 1 achieved a Six
Sigma value greater than 3, while the remaining test
indices fell within the range of 2 to 3.

Conclusion: The Six Sigma method could be applied
to evaluate the performance of basic coagulation function
tests based on the results of internal and external quality
control by the laboratory, thereby helping to better control
test quality.

Keywords: CV, Bias, TEa, Six Sigma, CLIA.

I. DAT VAN DE

Trong thwc hanh lam sang, phong xét nghiém
(PXN) déng vai trd rat quan trong trong viéc dwa ra
cac két qua xét nghiém nham phuc vu |am sang. Vi
vai tro then chét dé6 PXN nhét thiét phai danh gia
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hiéu ndng va chat lwong cla qué trinh phan tich va
gidm thiéu cac sai sb dén murc thap nhéat co thé. Qua
trinh xét nghiém bao gém 3 giai doan chinh trwéc xét
nghiém, trong xét nghiém, sau xét nghiém [1], va sai
sb c6 thé xay ra trong bat cir giai doan nao.

Hiéu ndng phan tich dwoc danh gia bang noi
kiém tra chét lwong (IQC) va ngoai kiém tra chét
lwong (EQA). IQC thyc hién phan tich trén méau
chirng da biét trwde gia tri do nha san xuét cung cap
nhdm phat hién dwoc 16i khi thwe hién xét nghiém
thworng quy. EQA la mét hé théng do co quan déc
lap bén ngoai trién khai hang thang bang cach gl
mau dong nhét téi cac PXN tham gia. Six Sigma la
mot chi s6 chat lwong co thé dwoc st dung dé danh
gia mét quy trinh, dwoc mo ta 1an dau tién bdi kj sw
Bill Smith thudc sy quan ly ctia cong ty Motorola vao
nam 1986 [1]. Dwa vao chi s Six Sigma, cac PXN
c6 thé cai thién hé thdng chét lwong va déc biét 1a cai
thién sw an toan cho bénh nhan. Xét nghiém chirc
nang déng mau (CNDPM) co ban giup phan tich con
dwdng dong mau ndi sinh, ngoai sinh va Fibrinogen
(Fib) dwa trén gia tri cta thoi gian prothrombin (PT),
INR, thdi gian thromboplastin mot phan hoat héa
(aPTT), aPTT-ratio (aPTT-r) va dinh lvgng Fib.

Hién nay van chwa co nhiéu nghién ctru st dung
chi s6 Six Sigma dé danh gia hiéu qua quan ly chét
lwong xét nghiém CNDM. Chinh vi thé chang toi
tién hanh nghién ciru “U'ng dung phwong phap Six
Sigma trong kiém soéat va nang cao chéat lwgng mot
sb chi sb déng mau trén may STAGO STA R MAX
tai Bénh vién Trwdng Pai hoc Y Dwoc Hué” nhdm 2
muc tiéu:

- Muc tiéu 1: Tinh gia tri Six Sigma cla cac chi
sO xét nghiém PT, INR, aPTT, aPTT-r, Fib trén may
STAGO STA R MAX bang két qua néi kiém tra va
ngoai kiém tra ctia PXN.

- Muc tiéu 2: Banh gia hiéu nang qua trinh phan
tich cling nhw dwa ra bién phap khac phuc nhirng chi
sb c6 két qua Six Sigma thap.

Il. DOI TUONG VA PHUONG PHAP

2.1. Béi twong nghién ctru

Déi twong nghién ctru bao gdm mau noi kiém va
ngoai kiém.

Tieu chudn chon mau: mau noi kiém, ngoai
kiém dam bao du thé tich, dwoc bdo quan trong ta
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lanh tir 2-8°C, két qua sau phan tich dwoc duyét
b&i Ianh dao Khoa Huyét hoc Truyén mau.

Tiéu chuén loai trir: mau huyét twong duc hoac
c6 két tha, tach 16p bat thwong, rd ri, nhiém ban,
mau qué han s dung.

Két thic nghién ctu chung t6i chon dugc 184
mau IQC va 11 mau EQA.

Mtc phan tich: PT, INR, aPTT, aPTT-r & 2 mirc
bao gdbm murc binh thwong (level 2) va mic cao
(level 3); Fib &@ mirc binh thwdng (level 2) va mirc
thap (level 1).

2.2. Phwong phap nghién ctru:
Thiét ké nghién ctru

- Nghién ctru m ta cat ngang.

- Chon mau thuan tién.

Dia diém nghién ctvu: tai Khoa Huyét hoc Truyén
mau — Bénh vién Trwdng Dai hoc Y Dwoc Hué.

Thoi gian nghién ctru: 12 thang tir 01/01/2025
dén 31/12/2025.

Trang thiét bi va héa chat

May phan tich CNBM: STAGO STA R MAX
(hang Diagnostica Stago S.A.S).

Théng tin héa chét chinh hang bao gdm:

- Tén san pham: Vat liéu kiém soat xét nghiém
doéng mau.

- Tén chuing loai: STA COAG CONTROL N + P

+ Xét nghiém PT, INR duwoc thwe hién voi STA®-
NeoPTimal (REF 01163, 01164, 01165).

+ Xét nghiém aPTT, aPTT-r dwgc thwc hién voi
STA®-C.K.Prest® (00597).

+ Xét nghiém Fibrinogen dwoc thwc hién theo
phwong phap Clauss vé&i héa chat STA®-Liquid Fib
(REF 00673).

- Hang san xuét: DIAGNOSTICA STAGO S.A.S.
- Xuét xt: Phap.
- Méi kit gdm: 2 mirc ndng dd

+ Reagent 1: STA® - Coag Control N, huyét
twong citrate hoa ctia ngudi binh thwdong, déng kho.

+ Reagent 1: STA® - Coag Control P, huyét twong
citrate hoa ctia nguoi bat thuwdng, ddng kho.

Quy trinh thwc hién:
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Bwéc 1: Thu thap sé lieu két qua IQC phuc vu
cho tinh CV% va két qua Laboratory mean, Target
mean tir két qua EQA.

Buwac 2: Loai b két qua theo tiéu chi loai trir.
Buwaéc 3: Tinh d6 chum CV%

CV% = SDX100
X

Trong do:
- Gia tri trung binh cua cac IQC:

n
i=1%i

X =

n

- P léch chuan cla cac IQC:

_ [ (—%)?
SD = ’711

Buwoc 4: Tinh d6 chéch Bias%
- Tinh gia tri Bias% trong mdi thang v&i cdng thire

. |Laboratory mean—Target meanl|
Bias% thang =
g

Target mean

Bang 1: Piém Sigma va céch danh gia [2]

Trong do:

+ Laboratory mean: gia tri cia EQA dwoc phan
tich tai PXN bang may STAGO STA R MAX.

+ Target mean: gia tri ciia EQA do nha san xuét
(t6 chtre kiém chuén chat lwong xét nghiém quéc té
Randox) cong bb va g&i vé cac PXN tham gia danh
gia mdi thang.

- Tinh gi4 trj Bias bang gia tri trung binh coéng ctia
Bias trong 11 thang.

Bias% = Liz1Piasi
11

Buwéce 5: Tinh Sigma

TEa%—Bias%

Sigma = e

Trong d6 gia tri TEa% lay tr ngudn CLIA (hé
théng: https://westgard.com/clia-and-quality-
regulation-requirements/quality-requirements/2024-
clia-requirements.html)

Budéc 6: Danh gia két qua Sigma va so sanh.

Diém Sigma % Chinh xac S6 sai sét / 1000000 test banh gia
1 31% 698000 Khdng chép nhan dwoc
2 69,1% 308537 Khong tét
3 93,3% 66807 Chép nhan duwoc
4 99,4% 6210 Tét
5 99,98% 233 RAt t6t
6 99,9997% 34 Xuét séc

Budc 7: V6&i cac chi sb xét nghiém cé Six Sigma < 4 thi danh gia tiép chi s muc tiéu chét lvong QGI
(Quality Goal Index) [2] nham dinh hwéng nguyén nhan.

_ |Bias%l
QGI = 1,5xCV%
Béang 2: Tiéu chi danh gia QGI [2]

QGl Panh gia Nguyén nhan
<08 Kém lap lai L8i thao tac, thiét bi thiéu §n dinh,
’ (Imprecision) chat lwgng thudce thir hodc mau chuwa tot.
08-12 Kém I&p lai va kém chinh xac Két hop ca 16i ngau nhién va 16i hé théng
’ ' (Inaccuracy) (nhw hiéu chudn l&ch két hop véi hao mon thiét bj).
>1.2 Kém chinh xac L6i hiéu chuan, phwong phap do khdng phu hop,

hodc chat lwong thudc thir chua tét.

Xt ly s6 liéu: Phdn mém Excel 2010.
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. KET QUA NGHIEN cUu
3.1. Gia tri CV% va Bias
Bang 3: P6 chum clia céc chi sé déng méu phén tich trén may STAGO STA R MAX

Chi sb xét nghiém CV% level 1 CV% level 2 CV% level 3
e (n=184) (n=184) (n = 184)
PT 4,43 4,03
INR 4,87 4,42
Khéng ap dung
aPTT 433 561
aPTT-r 433 561
Fib 4,18 6,45 Khéng ap dung

Nhén xét: Gia tri CV% cac mirc ndm dao dong tir 4,03% dén 6,45%.
Bang 4: D6 léch cla cac chi sé déng mau phén tich trén méy STAGO STA R MAX

Chisé Do léch Bias (%)
PT 3,3%
INR 3,8%
aPTT 3,0%
aPTT-r 3,2%
Fib 3,3%

Nhén xét: Do léch Bias cla cac chi sd xét nghiém déng mau co ban dao déng tir 3,0% dén 3,8%.
3.2. Gia tri Six sigma cac chi sé xét nghiém déng mau

Bang 5: Gia tri Sigma ctia cac chi sé déng méu phan tich trén may STAGO STA R MAX

.z . Sigma cua Sigma cua Sigma cua
Chiso TEa (CLIA) level 1 level 2 level 3
PT 15 2,64 2,90
INR 15 2,31 2,54
Khéng ap dung
aPTT 15 2,77 2,14
aPTT-r 15 2,73 2,11
Fib 20 4,00 2,59 Khéng ap dung

*Ghi cha: TEa (CLIA) dwoc dbi chiéu theo gia tri tham chiéu ctia Hematology CLIA 2025 https://westgard.
com/clia-and-quality-regulation-requirements/quality-requirements/2024-clia-requirements.html

Nhén xét: Cac gia tri Sigma dao dong tir 2,11 dén 4,00. Fib (level 1) c6 gia tri Sigma cao nhét (4,00), con
lai co Sigma tw 2,11 dén 2,90, thudc nhom Sigma < 3.
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Bang 6: Ung dung quy luat Westgard twong (g véi thang diém Six Sigma

Thang diem six | o6 joyel 1 QC level 2 Qc level 3 Tinsustiqc | Quy tac West-
sigma gard
4 Fib 2 1An/ngay 1, 2,0 Ry 4,
3 2 lan/ngay T30 250 Ry 44, 6,
PT,INR, aPTT, | PT, INR, aPTT, N 15 2,0 Ry 4y,
<3 aPTT-r, Fib aPTT-r 3 lan/ngay .10,

Nhan xét: Fib level 1 duoc kiém soat chat lwong bang IQC 2 1an/ngay va ap dung quy tac 1

3s’ 225’ R4s, 41s

dé& danh gia. Cac chi sé con lai & cac mirc 2 va mirc 3 sé dwoc kiém soat bang IQC 3 1an/ngay va ap dung

quy tdc 1., 2,, R, 4, 6 10, dé danh gia.

Bang 7: Chi sé muc tiéu chét lvong QGI (Quality Goal Index)

Chi s QGI Level 1 Level 2 Level 3
PT 0,50 0,55
INR 0,51 0,57
Khoéng ap dung
aPTT 0,46 0,36
aPTT-r 0,49 0,38
Fib 0,53 0,34 Khéng ap dung

Nhén xét: Gia tri QGI ctia cac mirc QC duwoc khao sat dao dong tir 0,34 dén 0,57 va déu nhd hon 0,8. Trong
do, PT, INR, aPTT va aPTT-r dwoc danh gia tai level 2 va level 3; Fib dwoc danh gia tai level 1 va level 2.

IV. BAN LUAN

Qua nghién cu, chung t6i rat ra mot sbé ban
luan sau:

4.1. Gia tri cta chi sé Bias va CV%

Débi v&i dd chum, CV% cla cac xét nghiém dao
dong tir khodng 4% dén trén 6%, trong dé Fib mac
binh thwdng (level 2) va aPTT muc cao (level 3) ghi
nhan CV cao nhét (bang 3). Trong thdi gian nghién
ctu, vat liéu nodi kiém sau hoan nguyén dwoc chia
aliquot va bao quén dong dé str dung nhiéu 1an nham
tdi wu chi phi, day Ia mot yéu té cAn dwoc xem xét khi
phan tich nguyén nhan lam gia ting bién thién cta
hé thdng. Chu trinh rd déng lap di lap lai mau IQC
qua tirng ngay lam suy gidm hoat tinh cGa cac yéu
t6 ddng mau khéng bén virng (nhw yéu té VIII, V), vi
vay anh hudng dén két qua PT va aPTT. Ngoai ra,
trong moét nghién clru cta Yasemin E.D. va cong sy
cho thay cac chi sb PT va aPTT déu c6 mirc Sigma
< 3 & ca 2 mi&c ndi kiém va QGI cla ho cho thay

nguyén nhan chi yéu lién quan dén dé chum cla hé
théng hon 1a do léch [3].

Twong tw, nghién clru clia Murat Aksit va cong
sy ghi nhan PT murc cao trong 6 thang chi dat Sigma
2,93 (d0 chum CV 4,44%) va Fib khoang 2,72-2,73
(CV % 2 mirc lan lwot 1a 6,10 va 6,08) [4]. Céac gia
tri nay twong dbi gan voi két qua nghién ciru cua
chung téi, trong d6 CV cia PT va Fib ciing nam
trong khoang 4-6%, cho thdy dé chum la thach thirc
thworng gap déi véi cac xét nghiém déng mau.

Déc biét, nghién clru danh gia bién thién gitra cac
PXN cta Michael Nagler cho thdy ngay ca khi st
dung cung thiét bi, sw khac biét gitra diéu kién van
hanh PXN va ngwdi thao tac van tao ra bién thién
dang ké dbéi voi PT va Fib [5]. Nhan dinh nay dac
biét phu hgp v&i nghién ctru hién tai do di liéu clia
chung t6i dwoc thu thap trong diéu kién hoat dong
thwong quy kéo dai 12 thang va bao gébm nhiéu 16
thudc thir, nhidu dot ngoai kiém va nhiéu thoi diém
van hanh khac nhau.
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Trong nghién ctru cla ching t6i, gia tri Bias trung
binh cla cac chi s6 dao déng tir khoang 3,0% dén
3,8% (bang 4). Gia trj Bias trung binh chung t6i phan
tich dwoec tinh tw tri tuyét dbi cac gia tri Bias tw tirng
thang, vi thé han ché dwoc s triét tiéu gitra cac gia
tri dwong va am trong qua trinh théng ké. Bias 1a chi
s6 phan anh sai léch hé théng va chiu anh huéng
ctia nhiéu yéu té nhw hiéu chuén, vat liéu ngoai kiém,
s &n dinh cla thubc thtr, tinh trang thiét bi va quy
trinh thao tac cla ky thuat vién. Ngoai ra, sw khac
biét vé két qua ngoai kiém gitra cac thang ciing ¢
thé goép phan lam thay déi gia tri Bias. Viéc st dung
gia tri Bias trung binh clia nhiéu dot ngoai kiém lién
tiép giup phan anh toan dién hon hiéu nang dai han
ctia hé théng va han ché hién twong bu triy gitra cac
thoi diém c6 sai léch thdp va sai léch cao. Vi vay, gia
tri Bias trong nghién ctvu c6 thé cao hon so véi mot
sb nghién ctru chi st dung di liéu ctia mot hodc mot
vai dot ngoai kiém riéng 1&.

4.2. Gia tri caa chi sb Six Sigma va bién phap
khac phuc

Tw két qua trinh bay & bang 5 va bang 6, gia tri
Sigma clia cac xét nghiém déng mau co ban gém PT,
INR, aPTT, aPTT-r & ca 2 mirc néng do6 va Fib level 2
cht yéu nam dwdi nguéng 3. Riéng xét nghiém Fib
& murc level 1 dat Sigma 4,00 (xép loai tét) do d6 co
thé ap dung cac quy tac Westgard: 1., 2, , R, 4, voi
tan suat IQC 2 1an/ngay. Déi v&i cac xét nghiém con
lai c6 Sigma dwéi 3, can ap dung day dd cac quy tac
Westgard gém 1., 2, R, 4, 6,va 10, két hop voi
viéc tang tan suét thuc hién noi kiém Ién 3 [an/ngay
dé& nang cao kha nang phat hién sai s ngau nhién
va sai sb hé thdng.

Thuc té, két qua nghién ctru cla chung toi thap
hon so véi mét sb bao céo trén cac hé théng déng
mau ty dong hién dai. Trong nghién ctru clia Coskun
Cavusoglu va cbéng sw trén hé théng dong mau tw
dong Sysmex CS-2500, gia tri Sigma clia PT va
aPTT dat trén 6 & nhiéu thdi diém khao sat [6].

Trong nghién ctru clia Aziz Sener va cong su thuc
hién trén bdn hé théng Cobas T711, gia tri Sigma
clia cac xét nghiém PT/INR, aPTT va Fib thay dbi
dang ké gitra cac may phan tich. Trong khi D-dimer
ludn dat mirc xuat sic (Sigma > 6), mot s hé théng
van ghi nhan aPTT hodc INR ¢6 Sigma duéi nguéng
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chép nhan va Fib cé sw dao dong lén gitra cac may.
Céc tac gid nhdn manh réng viéc danh gia Sigma
gilip nhan dién cac xét nghiém can wu tién cai tién
chét lwong hon 1a chi danh gia hiéu néng cua riéng
thiét bi xét nghiém [7].

Mat khac, két qua cla ching téi twong ddng véi
nghién ctru cla Erdogan-Doventas va cong sw [3]
khi ca PT va aPTT déu c6 Sigma duwéi 3 & ca hai
mirc ndi kiém. Twong tw, Aksit va cong su [4] ghi
nhan PT mwc bénh ly chi dat Sigma 2,93 va Fib
khoang 2,72-2,73, cho thay viéc dat mrc Sigma tdi
wu & cac xét nghiém déng mau van la mét thach
thirc ngay ca trong cac PXN dwoc kiém soat chét
lwgng thuwdng quy.

Bén canh do6 chung téi da phan tich thém QGI
(bang 7), két qua cho thdy QGI < 0,8 & tat ca cac chi
sb xét nghiém cula tirng mre, vi thé d6 chum CV%
la yéu t& anh hudng ndi bat hon so véi do léch Bias.
Gia tri CV% cla cac xét nghiém dao dong khoang
4-6%, trong khi Bias trung binh khodng 3,3%. Do
do, viéc cai thién Sigma trong twong lai can tap trung
wu tién vao cac gidi phap lam gidm bién thién ngau
nhién cta hé thdng nhw chuan héa quy trinh thao
tac, t6i wu hoa quan ly vat liéu noi kiém, danh gia anh
hwéng cla viéc bado quan mau IQC sau hoan nguyén
va tdng cwong giam sat chat lwgng trong qua trinh
van hanh thwong quy.

V. KET LUAN

Qua nghién ctru, ching toi rat ra moét sé két luan
sau:

- Céc gia tri Sigma clia cac xét nghiém déng mau
PT, PT-INR, aPTT, aPTT-r dao dong tur 2,11 dén
4,00. Fib (level 1) c6 gia tri Sigma cao nhét (4,00),
con lai co Sigma tw 2,11 dén 2,90.

- Fib level 1 dwoc kiém soat chat lwong béng IQC
2 lan/ngay va ap dung quy tac 1., 2,, R, 4,_ trong
khi do cac chi sb con lai & cac level 2 va level 3 sé
dwoc kiém soat bang IQC 3 1an/ngay va ap dung quy
tac 1,,, 2,, R, 4,.6, 10,

3s? 728’

XUNG DOT VE QUYEN LOI

Céc tac gia tham gia khoéng cé bat clr xung dot
quyén lgi ndo trong nghién ctvu nay.
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L3I CAM ON

Nghién ctru nay dworc tai tro béi Quy nghién clru

khoa hoc clia Bénh vién Trwdng Dai hoc Y-Dworc,
Pai hoc Hué, ma sé dé tai 08BV/25.
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