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UNG DUNG PHUONG PHAP SIX SIGMA TRONG KIEM SOAT
CHAT LUQNG XET NGHIEM PT, aPTT, TT, FIBRINOGEN
TAI BENH VIEN NOI TIET TRUNG UONG GIAI DOAN 2024-2025

TOM TAT

Muc tiéu: Danh gia chat lwong va lwa chon tan suét noi
kiém tra chat lwong xét nghiém PT, TT, aPTT, Fibrinogen
trén may ACL TOP 550 tai Bénh vién NQi tiét Trung wong
giai doan 2024 — 2025.

D6i twong va phwong phap nghién cteu: Nghién ctru
mo ta trén 3480 két qua ndi kiém (IQC) clia 4 xét nghiém
(PT, aPTT, TT, Fibrinogen) & 2 mirc ndng d6, thuwc hién 1
l&n/ngay/mirc/xét nghiém va 72 két qua ngoai kiém (EQA)
tlr 18 mau, thwc hién méi thang 1 1an. Cac xét nghiém dwoc
thye hién trén may déng mau ACL TOP 550. CV% dwoc
tinh tir dv liéu IQC, Bias tlir EQA va TEa tham khao t CLIA
va RCPA [1]. Biém Sigma duoc tinh theo cong thirc Sigma
= (TEa — Bias)/CV, tir d6 d& xuét quy tdc Westgard va tan
suét ndi kiém phu hop.

Két qua: & mic QC binh thwong, PT, aPTT va TT dat
Sigma lan lwot 5,6; 5,3 va 5,4 (mrc xuat sac), trong khi
Fibrinogen dat Sigma 3,0 (mtc chap nhan duoc). O mic
QC bét thwong thap, aPTT va TT dat Sigma 6,7 va 7,5
(mlrc dang cép thé gisi), PT dat 3,7 va Fibrinogen duy tri &
murc 3,0. Dya trén Sigma, aPTT va TT c6 thé ap dung quy
tac kiém soat don gian véi tn suét noi kiém thap, trong
khi PT va Fibrinogen can ap dung da quy tic va tang tan
suét noi kiém.

Két luan: Six Sigma 1a cong cu hiéu quéa trong danh
gia chét lwong va dinh huéng xay dwng chién luvgc kiém
soat chat lwong xét nghiém. aPTT va TT ¢6 hiéu nang cao
va én dinh, trong khi Fibrinogen va PT mic bét thuwdng
thap can kiém soat chat ché hon. Viéc ca thé héa quy tac
Westgard va tan suat ndi kiém gép phan nang cao db tin
cay xét nghiém va tbi wu hda hoat dong phong xét nghiém.

Ttr khéa: Six Sigma, kiém soat chat lwong, xét nghiém
doéng mau.
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SUMMARY

APPLICATION OF THE SIX SIGMA METHOD
IN QUALITY CONTROL OF PT, APTT, TT, AND
FIBRINOGEN ASSAYS AT THE NATIONAL HOSPITAL
OF ENDOCRINOLOGY DURING 2024-2025

Objective: Evaluation of Analytical Quality and
Selection of Internal Quality Control Testing Frequency for
PT, TT, aPTT, and Fibrinogen Assays on the ACL TOP
550 Analyzer at the National Hospital of Endocrinology
(2024-2025).

Subjects and methods: A descriptive study was
conducted on 3,480 internal quality control (IQC) results
from four assays (PT, aPTT, TT, and Fibrinogen) at two
concentration levels, performed once daily per level per
assay, along with 72 external quality assessment (EQA)
results from 18 samples performed monthly. All assays
were analyzed on the ACL TOP 550 coagulation analyzer.
CV% values were calculated from IQC data, Bias was
determined from EQA results, and TEa values were
referenced from CLIA and RCPA guidelines [1]. Sigma
metrics were calculated using the formula: Sigma = (TEa
— Bias)/CV. Based on Sigma values, appropriate Westgard
rules and IQC frequencies were proposed.

Results: At the normal QC level, PT, aPTT, and TT
achieved Sigma values of 5.6, 5.3, and 5.4, respectively
(excellent performance), while Fibrinogen achieved a Sigma
value of 3.0 (acceptable performance). At the abnormal low
QC level, aPTT and TT reached Sigma values of 6.7 and
7.5, respectively (world-class performance), PT achieved
3.7, and Fibrinogen remained at 3.0. Based on Sigma
metrics, aPTT and TT can apply simplified control rules
with lower internal quality control (IQC) frequency, whereas
PT and Fibrinogen require multirule QC procedures and
increased IQC frequency.

Conclusion: Six Sigma is an effective tool for evaluating
assay quality and guiding the development of laboratory
quality control strategies. aPTT and TT demonstrated high
and stable analytical performance, whereas Fibrinogen and
PT at the abnormal low level required stricter quality control.
Individualization of Westgard rules and IQC frequency
contributes to improving the reliability of laboratory results
and optimizing laboratory operations.

Keywords: Six Sigma, quality control, coagulation
assays.
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I. DAT VAN PE

Trong bdi canh y hoc hién dai ngay cang phat
trién, chat lwong xét nghiém dong vai tro then chét
trong chan doan, theo d&i va diéu tri bénh. Nhiéu
nghién ctru cho thdy khodng 60-70% quyét dinh lam
sang dwa trén két qua xét nghiém, do d6 sai sb xét
nghiém c6é thé dan dén chan doan sai va anh hwéng
nghiém trong dén két qua diéu tri [2]. Vi vay, viéc
kiém soat va nang cao chét lwong xét nghiém |a yéu
cau thiét yéu déi véi cac phong xét nghiém y hoc.

Six Sigma la mot cong cu quan ly chét lwong hién
dai, cho phép danh gia hiéu nang xét nghiém mét
cach dinh lwong va khach quan théng qua céc chi sé
nhw d& chum (CV%), d6 chéch (Bias) va sai sb toan
bd cho phép (TEa). Phwong phap nay giup phong
xét nghiém khéng chi danh gia mac chét lwong ma
con dinh huwéng xay dwng chién lwoc kiém soat chat
lwvong ndi bo phu hep vai hiéu nang tirng xét nghiém
[3]. Trén thé gi®i, thang diém Sigma da dwoc (ng
dung réng rai trong danh gia hiéu nang xét nghiém,
gop phan chuan hoéa quy trinh va nang cao db tin cay
két qua [4].

Tai Bénh vién Ni tiét Trung wong, hé théng ACL
TOP 550 dwoc str dung dé thuc hién cac xét nghiém
déng mau thwdng quy. Danh gia chat lwong theo
thang diém Six Sigma & co s& quan trong dé xay
dung chién lwgc va tan suét noi kiém phu hop. Tuy
nhién, chwa cé nghién clru danh gia chat lwong cac
xét nghiém PT, TT, aPTT va Fibrinogen trén hé thdng
nay tai bénh vién.

Vi vay, nghién ctvu dwoc thwe hién nhdm danh
gia chat lwong va lwa chon tan suét ndi kiém tra chét
lwgng cac xét nghiém PT, TT, aPTT va Fibrinogen
trén may ACL TOP 550 tai B&nh vién Ni tiét Trung
wong giai doan 2024-2025.

Il. DOI TUONG VA PHUONG PHAP
2.1. Béi twong nghién ctru

- 3480 két qua IQC 4 chi sé: PT, aPTT, TT,
Fibrinogen & 2 mi&c ndéng do6, thwc hién 1 1an/ ngay/
murc/ xét nghiém.

- 72 két qua ctia 18 mau ngoai kiém dbi véi 4 chi
sb trén, mdi thang thwc hién 1 1an.

- Xét nghiém thwc hién trén may dong mau ACL

TOP 550 tai Bénh vién Noi tiét Trung wong tir thang
01/2024 dén thang 6/2025.

2.2. Phwong phap nghién ctru

Thiét ké nghién ctu: nghién ciru cat ngang, két
hop thu thap sé liéu hdi ctru va tién clru.

Phwong phap chon mau: lay toan bd cac két
qua ndi kiém va ngoai kiém cla xét nghiém PT(s),
aPTT(s), TT(s), Fibrinogen(g/L) thirc hién trén may
ACL TOP 550 tir thang 01/2024 dén thang 06/2025.

Thoi gian nghién cieu: tir thang 01/2025 dén
thang 10/2025.

2.3. Quy trinh nghién ctru

Véi mau QC cla hang ACL TOP phan tich &
2 mérc do: binh thwong va bat thuwong thap 1 1an/
1 ngay/mirc/ xét nghiém trong 18 thang tlr thang
01/2024 dén thang 6/2025.

18 mau ngoai kiém Randox theo chwong trinh
ngoai kiém RIQAS théng qua Trung tam Kiém chuan
chét lwong xét nghiém y hoc, Trwong Dai hoc Y Ha
Noi tir thang 1/2024 dén thang 6/2025.

Tw di¥ lieu IQC va EQA tinh gia tri trung binh
(Mean), thiét l1ap hé sb bién thién (CV) va do chéch
(%Bias) twong (rng cho méi xét nghiém. Két qua
nghién ciru dugc sé lieu dwoc ma hoa, nhap va xt
ly bédng phan mém SPSS 20.0.

Hé sb bién thien dwoc tinh toan tir cac div liéu
ndi kiém dwoc thwe hién hang ngay theo cong thirc:
SD

CV=
Mean

x100%

%Bias dwa trén két qua ngoai kiém thu thap tir
thang 01/2024 dén thang 06 nam 2025 dwoc tinh
theo cong thire.

|Gia tri PXN — Gia tri so sanh|
Gia tri so sanh

%Bias = x100%
Gia tri Sigma cua ting chi s6 xét nghiém dwoc
tinh theo céng thirc:

TEa — |Bias|

0
v x100%

Sigma =
Sai sb cho phép (TEa) lay theo ngudn CLIA déi

véi xét nghiém PT(s), aPTT(s), Fibrinogen (g/L),
RPCA dbi v&i xét nghiém TT (s) [1].
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Chisé PT(s) aPTT (s) TT (s) Fibrinogen (g/L)
Téng sai sé cho phép (%TEa) 15 15 25 20
- Tiéu chuén danh gia mic chét lwong theo thang Sigma [5].
Diém Sigma L6i phan triéu (DPM) Hiéu suét Panh gia
1 690.000 31,0000% Khéng chép nhan duoc
2 308.000 69,2000% Kém
3 66.800 93,3200% Chép nhan dwoc
4 6.210 99,3790% T6t
5 230 99,0770% Xuét sac
6 3,4 99,9997% Déng cép thé gioi
. KET QUA

3.1. Mirc chat lwong theo thang diém Six Sigma ctia xét nghiém PT, aPTT, TT, Fibrinogen

Bang 1. Mtrc chét luong céc théng sé déng méu

Tén théng s6 PT (s) aPTT(s) Fibrinogen(g/L) TT(s)
TEa% [1] 15 15 20 25

Bias 2,67 3,08 4,49 2,83

Mdrc binh CV% 2,21 2,27 5,17 4,07
thuwong Sigma 5,6 5,3 3,0 5,4
Murc bat CV% 3,30 1,78 5,22 2,94
thwong thap Sigma 3,7 6,7 3,0 75

Nhén xét: Cac xét nghiém déng mau c6 TEa dao dong tr 15-25%. Bias clia cac xét nghiém déu & mirc
chap nhan dwoc. O mire QC binh thweng, PT, aPTT va TT ¢é CV% thap va dat Sigma >5, cho thay hiéu nang
tbt; trong khi Fibrinogen c6 CV% cao hon va Sigma = 3,0, hiéu nang thap hon. & mirc QC bat thwong thap,

aPTT va TT c¢6 Sigma cao (6,7-7,5), trong khi PT gidm xubng 3,7 va Fibrinogen van & muc 3,0.
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Biéu d6 1. Phan loai chét lvong xét nghiém déng mau theo thang Sigma
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Nhén xét: & mirc bat thwong thap, diém Sigma cla cac xét nghiém aPTT(s), TT(s) dat mic chat lwong
déng cap thé gisi, PT(s) @ mrc chdp nhan duoc. O’ ca 2 mire, xét nghiém Fibrinogen (g/L) & mirc chap nhan

duoc.

3.2. Lwa chon quy tac Westgard va tan suéat thwe hién néi kiém phu hop

Bang 2. Ung dung Quy luat Westgard tuong (g véi thang diém Six-Sigma

. 4 , DPiém Quy tac kiém soat Khoang phan tich
Chiso Mirc QC Sigma khuyén nghi Pese - Run size (mau)
Binh thuong 56 1,02,/ R, 0.99 5000
PT (s) . .
Bt thuong thap 37 1,02,/ R, 4, /8x 0.70 67
Binh thuong 53 1,02,/ R, 0.90 333
APTT (s) - -
Bat thwong thap 6,7 1. 0,99 5000
Binh thuong 5,4 1,02,/ R, 0,90 333
TT(s) BAt thwong thip 75 1, 0.99 5000
Binh thuong 3,0 1,02,/ R, /4, /8x 0.55 33
Fibrinogen (g/L) - -
Bt thuong thap 3,0 1,02,/ R, /4, /8x 0.55 33

Nhén xét: & mirc QC binh thwong, cac xét nghiém PT, aPTTvaTT déu dat diém Sigma cao (5,3-5,6), vOi
Pedc cao (0,90-0,99) va khodng phan tich réng (s6 mau téi da gitra 2 14n QC trong ngay la 333-5000 mau),
cac quy tac kiém soat dwoc khuyén nghi la cac quy téc co ban (158/2,s/R,s). Ngwoc lai, Fibrinogen chi dat
Sigma = 3,0, v&i Pedc thdp (0,55) va khoang phan tich hep (33), nén can ap dung day du cac quy tac kiém

soat (155/2,8/R,s/4,5/8X).

O mlrc QC bét thwong thap, APTT va TT dat Sigma rat cao (6,7 va 7,5), véi Pedc gan nhw tdi wu (0,99)
va khoang phan tich rat rong (5000), do dé chi can ap dung quy tac don gian (15s) van dam béo hiéu qua
kiém soat. Trong khi d6, PT gidm Sigma xubng 3,7, kém theo Pedc thap (0,70) va khoang phan tich hep (67).
Fibrinogen van duy tri Sigma chi dat 3,0, Pedc th4p (0.55) va khoang phan tich rat hep (33). Do d6, PT va
Fibrinogen can ap dung da quy tic kiém soat (1;5/2,5/R ;s/4,5/8x).

IV. BAN LUAN

4.1. Mirc chét lwong xét nghiém déng mau
theo thang diém Six Sigma

Két qua nghién ctru cho thdy murc chét lwong cla
cac xét nghiém PT, aPTT, Fibrinogen, TT cé sw khac
biét rd rét khi danh gia bang thang Six Sigma, duoc
thé hién qua cac théng sb TEa, Bias, CV% va diém
Sigma. Bdng théi, biéu dd phan loai chat lwgng déng
mau theo thang Sigma cling minh hoa trwc quan sy
phan tang chét lwong gitra cac xét nghiém, t&r mirc
“chap nhan dwoc” dén “dang cap thé gidi’.

O murc kiém soat chat lwong binh thwong, cac
xét nghiém PT, aPTT va TT dat diém Sigma lan lvot
la 5,6; 5,3 va 5,4, la xét nghiém c6 hiéu nang cao,
tiém can mc “xudt sic”, phadn anh hé théng xét
nghiém c6 sai sb th&p va do 6n dinh tét [6]. Diéu nay
phu hop véi cac thong sb phan tich khi CV% cla

cac xét nghiém nay twong déi thap (2,21-4,07%)
va Bias nhé (2,67-3,08%), cho thay do6 chum va do
chinh x&c duwoc kiém soat tét. Trén biéu d6 Sigma,
cac diém di liéu cta PT, aPTT va TT & mérc QC binh
thworng ndm trong ving “chap nhan dwoc” va tién
gan vung “déng cap thé gi¢i”, khdng dinh hiéu ndng
phan tich cao cla cac xét nghiém nay.

Nguworc lai, Fibrinogen chi dat Sigma = 3,0 & mirc
QC binh thwdng, thap hon dang ké& so véi cac xét
nghiém con lai. Mac du TEa cla Fibrinogen cao hon
(20%), nhung CV% (5,17%) va Bias (4,49%) I6n da
lam gidam dang ké diém Sigma. Theo thang danh
gia, Sigma =3 chi dat mirc chat lwong téi thiéu chap
nhan dwoc, phan anh s ton tai clia sai sd phan tich
dang k& va do 6n dinh chuwa cao [6]. Trén bidu dd,
Fibrinogen nam gan vung chat lwgng thap hon so
véi cac xét nghiém khac, cho thdy nguy co sai sé
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cao hon trong thwe hanh xét nghiém.

O murc kiém soat bat thuwong thap, sw phan héa
chét lwong gira cac xét nghiém tré nén rd rét hon.
aPTT va TT dat Sigma rat cao (6,7 va 7,5), twong
ng v&i mirc déng cap thé gidi, thé hién dod chinh
xac va do |4p lai rat tt ngay ca trong diéu kién bénh
ly. Trén biéu dd, cac diém nay ndm trong viing chét
lwong cao nhét, cho thdy hé thdng xét nghiém duy
tri hiéu nang 6n dinh khi ndng dé chét phan tich thay
ddi. Két qua nay phu hop véi mét sb nghién ciru
cho thdy xét nghiém aPTT thwong dat mirc Sigma
cao va do 4n dinh tét hon so v&i mot sb xét nghiém
déng mau khac nhw PT hoac Fibrinogen. Tuy nhién,
hiéu nang nay co thé thay déi tuy thudc vao hé théng
phan tich va diéu kién phong xét nghiém [7].

Nguwoc lai, PT gidm Sigma xubéng 3,7 & mic
bat thwong thap, phan anh sy suy gidm hiéu nang
khi CV tang lén (3,30%). Diéu nay cho thay sai s
ngau nhién cé xu hwéng téng trong diéu kién ndng
do bat thuong, 1am gidm do tin cay clta xét nghiém.
Fibrinogen tiép tuc duy tri Sigma thap (3,0) & ca hai
mirc QC, cho thay hiéu nang khéng cai thién va tinh
on dinh kém, b4t ké mdrc ndng do.

Hiéu nang thap cla Fibrinogen c6 thé duoc giai
thich: Fibrinogen la protein pha c&p véi bién thién
sinh hoc 1&n, chiu &nh hwéng cla nhiéu tinh trang
bénh ly nhw viém, nhiém trung ho&c bénh gan, dan
dén tang dod dao dong két qua va lam tang CV [8],
dong thoi xét nghiém Fibrinogen s dung phwong
phap Clauss, dwa trén qua trinh hinh thanh fibrin
duwéi tac déng cha thrombin. Phuong phap nay dé
bi anh huwéng bdi cac yéu té gay nhiéu nhw heparin,
san pham thoai giang fibrin (FDP) ho&c cac chét trc
ché déng mau, tir d6 lam tang Bias.

Két qua nghién ctru cho thdy aPTT va TT Ia cac
xét nghiém cé hiéu nang cao va on dinh nhét theo
thang Sigma, tiép dén la PT, trong khi Fibrinogen c6
hiéu nang thap nhat. Xu hwéng nay phu hop véi cac
nghién ctru cho thay: Fibrinogen thuwdng cé Sigma
thap va bién thién cao hon so v&i cac xét nghiém
déng mau khac. Nhw vay, viéc danh gia chat lwong
xét nghiém bang Six Sigma khéng chi gitp lwong
héa sai s6 ma con cung cap cai nhin toan dién vé do
tin cay ctia hé théng xét nghiém, gép phan nang cao
chét lwong chan doan va diéu tri.
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4.2. Lwa chon tan suéat thwe hién IQC va cac
quy tac kiém soat

O murc QC bét thuwong thdp, aPTT va TT dat
Sigma rat cao (6,7 va 7,5), cho phép ap dung quy
tac kiém soat don gian (15s) véi Pedc gan nhw téi wu
(0,99) va khoang phan tich rat rong. Diéu nay phan
anh kha nang phat hién sai s6 gan nhw tuyét déi va
dd 6n dinh rat cao cta hé théng xét nghiém ngay ca
trong didu kién banh Iy.

Nguoc lai, PT & miéc QC bat thwérng thap chi dat
Sigma = 3,7, v&i Pedc gidm xuéng 0,70 va khoéng
phan tich hep. Diéu nay cho thdy kha nang phat hién
sai s6 con han ché va nguy co bd sét sai s6 cao hon
so vOi cac xét nghiém cé Sigma cao. Trong trudng
hop nay, viéc ap dung déng thdi nhiéu quy téc kiém
soat 1a can thiét nham tang cwéong kha nang phat
hién sai s6 va dam bao dd tin cay cta két qua. Két
qué nay phu hop véi nguyén téc Six Sigma khi cac
phwong phap cé Sigma tir 3—4 can chién luvgc kiém
soat nghiém ngat hon dé bu dap cho hiéu nang phan
tich trung binh [9].

bang chu vy, Fibrinogen la xét nghiém cé hiéu
nang thdp nhat v&i Sigma = 3,0 & c& hai méc QC,
Pedc chi dat 0,55 va khodng phan tich rat hep.
Diéu nay phan anh nguy co sai s cao va kha nang
kiém soat chat lwgng han ché. V&i dic diém nay,
Fibrinogen ddi hdi phai ap dung cac quy tac kiém
soat nghiém ngat nhat, bao gdm toan bd cac quy tac
Westgard. Gia trj Pedc thap cho thdy ngay ca khi ap
dung nhiéu quy tac kiém soat, kha nang phat hién
sai s6 van chuwa tbi wu, do d6 can dac biét chu trong
trong thyc hanh xét nghiém.

Khoang phan tich ciing l1a mét yéu té quan trong
trong viéc xac dinh tan suét IQC. Cac xét nghiém c6
khodng phan tich I&n (2333-5000) cho phép thuwc
hién nhiéu mau bénh pham trwéc khi can chay lai
QC, phén anh d6 6n dinh cao ctia hé théng. Nguwoc
lai, cac xét nghiém cé khoang phan tich hep nhw
Fibrinogen va PT mirc bat thwérng thap can thuc hién
QC thwéng xuyén hon dé dam bao phat hién kip thoi
sai s6. Diéu nay cho thay viéc két hop Sigma metrics
v&i khodng phan tich gitp tdi wu héa ké& hoach kiém
soat chat lwgng mét cach khoa hoc va hiéu qua.

Két qua nghién cru khang dinh rang viéc (rng
dung Six Sigma trong lwa chon quy tac kiém soat
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va tan suét IQC gilp céa thé hda chién lwoc quan ly
chét lwong cho tirng xét nghiém. Cac xét nghiém cé
Sigma cao c¢6 thé ap dung chién lvgc kiém soat don
gian véi tan suét thdp hon, trong khi cac xét nghiém
c6 Sigma thap can tang cwong kiém soat dé dam
bao dd tin cay. Cach tiép can nay giup nang cao hiéu
qua phat hién sai s6 va téi wu héa nguén luc, chi phi
trong phong xét nghiém.

V. KET LUAN

- O mbc bét thwong thap, aPTT va TT cé hiéu
nang phan tich cao, c6 thé ap dung quy tac 15s v&i
tan suét IQC 1 lan/ngay. PT c6 Sigma 3,7, dat mic
chép nhan dwoc, khuyén nghi 4p dung cac quy tac
135/2,8/R,s/4,5/8%, v&i tan suét IQC it nhat 2 1an/
ngay, twong ng sau méi 33 méau.

- O mtrc binh thwong, PT, aPTT va TT c6 Sigma
Ian lwot 1a 5,6; 5,3 va 5,4, dat mdrc xuat sic, co thé
ap dung quy tac ap dung quy téc: 15s/2,s/R,s, tAn
suat IQC: tiéu chuan 1 1an/ngay hoéc 2 1an/ ngay sau
mbi 333 mau.

- Fibrinogen ¢6 Sigma = 3,0 & ca hai mirc néng
do, 1a xét nghiém co hiéu ndng thap nhét va chi dat
mirc chap nhan dwoc, khuyén nghi 4p dung cac quy
tac 155/2,8/R,s/4,5/8x, v&i tan suét IQC it nhat 2 1an/
ngay, twong tng sau mdi 33 mau.

VI. KIEN NGHI

- Duy tri quy trinh QC hién tai cho PT muc binh
thwong, aPTT va TT, vi da dat Sigma cao, hiéu nang
phan tich &n dinh.

- Tang cwong giam sat déi voi PT mc béat
thuwong thap, ap dung quy tdc Westgard chéat ché
hon va theo déi xu hwéng Sigma dé tranh tut chuan
va dat mirc cao hon.

- Wu tién cai thién xét nghiém Fibrinogen: tang
tan suéat noi kiém, xem xét hiéu chuén va danh gia lai
quy trinh tién phan tich nhdm nang Sigma lén muc
cao hon.
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