TAP CHIi NGHIEN CPU Y HOC

AP DUNG SIX SIGMA TRONG DANH GIA VA SO SANH
HIEU NANG PHAN TiCH CUA HAI MAY HOA SINH COBAS C702

Ha Thi Phwong Dung™, Lé Hiru Loc, Nguyén ich Viét
Khoa Xét nghiém, Bénh vién Dai hoc Y Ha N§i

Six Sigma la mét phuong phép phén tich di liéu tich hop dé ding va do chum cta phép do, xac dinh sai sé
va céi tién quy trinh. Muc tiéu cta nghién ctru I &p dung Six Sigma trong danh gié va so sénh hiéu ndng phan
tich ctia hai may héa sinh Cobas ¢702 tai Bénh vién Pai hoc Y Ha Néi. Nghién ctru st dung dir liéu théng ké két
qua noi kiém (IQC) tai 2 murc nbng dé ciia 2 méy Cobas C8000 c702 (Roche) dé xéc dinh trung binh SD, CV%,
Bias% va tinh toan gié tri Sigma cho 18 chi s6 héa sinh. Két qua cho thay, gia tri Sigma cla GGT la tét nhét trén
cé 2 may va bilirubin truc tiép, HDL-cholesterol, triglyceride ciing & mirc rét tot véi Sigma > 6 chi trén 1 may;
sat, bilirubin toan phén, canxi, LDL-cholesterol, cholesterol toan phén, creatinine, glucose, uric acid, aspartate
aminotransferase, alanine aminotransferase & mirc chép nhén véi Sigma 3 - 6; trén ca 2 may, natri chlor, urea
tai 2 mirc nbéng do va muc 2 cia kali cé gia tri Sigma thap nhét < 3. Six Sigma la phuong phép rét tét dé danh
gia hiéu nang qua trinh phan tich trong phong xét nghiém. Tuy thudc gia tri Sigma dat dwoc, phong xét nghiém
c6 thé thiét ké churong trinh néi kiém tra phu hop, dém béo qué trinh phan tich duoc kiém soét hiéu qua nhat.

Tir khoa: Six Sigma, kiém soat chat lweng, phong xét nghiém.

I. DAT VAN BE

Két qua xét nghiém doéng vai trd quan trong
dbi v&i cac quyét dinh Iam sang. Vi vay, phong
xét nghiém can danh gia hiéu ndng qua trinh
phan tich va gidm thiéu sai s6 dé két qua dam
bao dung va tin cay nhat cé thé. C6 3 giai doan
chinh trong qua trinh xét nghiém bao gém: giai
doan trwdc phan tich, giai doan phan tich, va
giai doan sau phan tich.

Cac phong xét nghiém nén thyc hién danh
gia hiéu nang qua trinh phan tich dwa trén cac
tiéu chi chat lwong dwoc chap nhan mét cach
khoa hoc. Viéc danh gia nay bao gém ca ty 1é
mau I6i va ty 1&é mau bj tir chdi trong giai doan
trwdc phan tich, do ding va d6 chum cla két
qua xét nghiém trong giai doan phan tich, cac
bao céo két qua c6 gia tri canh bao l1am sang va
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th&i gian hoan thanh xét nghiém trong giai doan
sau phan tich."

Cac phong xét nghiém I&m sang phé duyét
tinh hop 1é clia quy trinh phan tich theo quy
trinh kiém soat chat lwgng déi véi tirng phwong
phap xét nghiém. Kiém soat chét lwong bao
gdm céac bién phap kiém soat chat lwong noi
bd (IQC) va kiém soat chat lwogng bén ngoai
(EQC). IQC chung s dung 2 hodc 3 mrc ndéng
do tai cac diém quyét dinh 1am sang va két qua
IQC hang ngay duoc giai thich bang cach st
dung biéu d6 kiém soat, chang han nhw quy
téc Levy-Jennings va Westgard. Cac mau EQC
duwgc co quan bén ngoai cung cip cho cac
phong xét nghiém 1am sang méi thang mét 1an
dé st dung cho viéc phan tich va bdo céo.?

Céac 16i trong qué trinh phan tich bao gébm
céc 16i hé thdng va 16i ngau nhién co6 cac théng
sb co ban nhw sw thiéu chinh xac va thiéu than
trong. Cac tham sé nay dwoc biéu thi bang do
chéch (Bias) va hé s bién thién (CV) twong
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&ng. Téng sai s6 cho phép (TEa) la mét théng
s6 dwoc cung cép t nhiéu ngudn khac nhuw
ngudn bién thién sinh hoc, tiéu chuadn CLIA,
RiliBAK cla Blrc...4® Danh gia viéc thuc hién
quy trinh cia mét phong xét nghiém lam sang
la diéu can thiét dé so sanh véi cac phong xét
nghiém trén thé gi¢i va d& dam bao cac tiéu
chuan chét lwong cao. Trong giai doan phan
tich, cac bién thé c6 thé dwoc danh gia theo
quy trinh kiém tra chat lwgng va do luwdng.6 Hiéu
néng qua trinh phan tich cé thé duwoc danh gia
bang cach st dung mirc Sigma quy trinh, chi sé
chét lwong va két qua xét nghiém bénh nhan.

Six Sigma |a mét phwong phap quan ly chat
lwong tich hop danh gia chinh xac, xac dinh 16i
va cai tién quy trinh. Phwong phap Six Sigma
duwoc st dung trong quan ly chat lwgng bénh
vién t» nd&m 1999.7 Cac bwdc &ng dung phd
bién 1a xac dinh, do lwdng, phan tich, phat trién
va kiém soat. Mrc Sigma cao hon phan anh
tinh nhat quan va 6n dinh cao hon cla cac xét
nghiém trong phong xét nghiém. Gia tri Sigma
thap cho thay chat lwong kém, duoc dinh nghia
|a sai sot trén mot triéu co héi (DPMO).

Trong quan ly chéat lwong trong phong xét
nghiém, Six Sigma dwoc st dung dé danh gia
hiéu nang cua phwong phap phan tich. Gia tri
Sigma nay c6 thé dwoc cac phong xét nghiém
tinh toan béng cach s dung TEa, Bias va CV%
[Sigma = (TEa% - Bias%)/ CV%].

Gia tri d6 chéch va SD la cac tiéu chi vé do
chinh xac va dé chum, thu dwoc tir cac chuwong
trinh 1QC hoac EQC, thwong xuyén dwoc st
dung trong cac phong xét nghiém lam sang.
Trong d6, d6 chéch duwoc wéc tinh bang cach
str dung di¥ liéu ndi kiém IQC hoac ngoai kiém
EQC_1,9-11

Trong nghién clru nay, ching téi st dung
thang Sigma dé danh gia va so sanh hiéu nang
phan tich cho 18 chi sb hda sinh théng thwdng
duwogc thyc hién trén 2 may Cobas c702 tai

Khoa xét nghiém, Bénh vién Pai hoc Y Ha Noi.
Il. DOl TUONG VA PHUONG PHAP

1. Déi twong

Tiéu chuén Iwa chon

- Két qua 1QC thdng ké trong khodng thoi
gian 3 thang tir 19/4/2022 dén 20/7/2022 trén
2 may phan tich héa sinh Cobas8000 C702 tai
2 khu vieec A2 va A5 thudéc Khoa xét nghiém,
Bénh vién Dai hoc Y Ha Noi cho 18 chi sb
xét nghiém, bao gém: sat, bilirubin tryc tiép,
bilirubin toan phan, calcium, natri, kali, chlor,
HDL-cholesterol, LDL-cholesterol, cholesterol
toan phan, creatinine, glucose, triglyceride,
uric acid, aspartate aminotransferase, alanine
aminotransferase, urea,
transferase.

gamma-glutamyl

- Trong d6, 9 chi sb s dung cung loai IQC
Precicontrol 1, 2 ctia Roche, 5 chi sb st dung
cung loai IQC MultiAssays Biorad, 4 chi sb st
dung 2 loai IQC khac nhau trén 2 may Cobas
¢702 (Roche).

Tiéu chuan loai tror

D liéu IQC ndm ngoai pham vi kiém soat
theo quy trinh ctia phong xét nghiém.
2. Phwong phap

Thiét ké nghién ctru

Nghién ctru md ta.

Trang thiét bi va héa chat

May phan tich Cobas c702 (Roche), sk
dung hoa chat chinh hang.

Quy trinh thuwe hién

Bwéc 1: Thu thap két qua IQC Ian lwot cho
méi chi sb, tai m6i mrc ndng dd, trén tirng may.

Budc 2: Loai bd két qua theo tiéu chi loai triv.

Bwdc 3: Tinh d6 chum CV%.

CV% = SD/ Mean x 100

Mean: la gia tri trung binh cdng dén theo lot QC.

SD: la d6 léch chuén theo lot QC.

TCNCYH 159 (11) - 2022

11



TAP CHI NGHIEN CU'U Y HOC

Bwéc 4: Tinh d6 chéch Bias%.

Bias % = (Laboratory mean - Target Mean)/
Target Mean x 100

Laboratory mean: gié tri trung binh céng gép
theo lot QC.

Target Mean: gia tri trung binh theo lot QC
do nha san xuét cong bd cho cac chi sb st
dung 1QC Precicontrol 1, 2 (Roche) hoac gia
tri trung binh ctia nhém ddng déng (peer group
mean) cho céc chi s s& dung IQC MultiAssays
Biorad dwoc tra ciru bang tai khoan dang ky
clia phong xét nghiém theo link

https://www.qcnet.com/QCNET/UnityReports.
aspx.

Budc 5: Tinh Sigma.
Sigma = (TEa - Bias)/ CV
TEa tham khao tlr ngudn CLIA.®

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

Danh gia hiéu nang phén tich dwa theo phan
murc gia tri Sigma, bao gom:

Kém: Sigma < 3.

Chép nhan: Sigma 3 - 6.

R4t tét: Sigma > 6.

So sanh hiéu nang phan tich 2 may Cobas
¢702 théng qua:

Ty lé phan trdm chi s xét nghiém tirng phan
murc gid tri Sigma.

Do thi biéu dién két qua Sigma (Normalized
Method Decision Chart).
3. X ly sé liéu

Phan mém Excel 2016 v&i cac thuat toan
thong ké y hoc.
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Két qua danh gia hiéu nang phan tich cla Sigma > 6 chi c6 GGT, cac chi sb khac cé gia
2 may st dung thang Sigma cho thay, gia tri tri Sigma ca 2 mtrc IQC hoac 1 mc IQC trong
Sigma < 3 bao gdm natri, chlor, urea, riéng kali khoang 3 - 6, mirc con lai > 6.

chi & mire 2 va creatinine chi trén may 1. Gia tri 2. So sanh hiéu ning phan tich trén 2 may

Bang 2. Ty lé phan tram theo phan mirc gia tri Sigma trén 2 may Cobas c702

Sigma Phan morc Cobas c702 (1) Cobas c702 (2)
Sigma g4 |wong TyI&% %Phan Sélwong Ty1é% % Phan
murc Sigma murc Sigma
Sigma = 6 RAt t6t 13 36,11 36,11 12 33,33 33,33
Sigma < 3 Kém 9 25,00 25,00 7 19,44 19,44
Sigmatlr 5 - 6 3 8,33 5 13,89
Sigma tir 4 - 5 Chép nhan 4 11,11 38,89 5 13,89 47,22
Sigmatir 3 - 4 7 19,44 7 19,44
Téng 36 100 100 36 100 100
Bang trén cho thay, két qua so sanh hiéu tiép theo la mirc “R4t t6t” lan lwot 1a 36,11%

nang phan tich gitra 2 may Cobas c702 (1) va va 33,33%, thap nhéat 1a mirc “Kém” Ian lwot 1a
(2) st dung thang Sigma & méc “Chap nhan” 25% va 19,44%.
la cao nhat lan Iwot la 38,89% va 47,22%,
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Hinh 1. Biéu dé Normalized Method Decision Chart may c702(1)

TCNCYH 159 (11) - 2022 15



TAP CHI NGHIEN CU'U Y HOC

100
90 A\
EN
’:\\ .
80 e\
AR
A
- v\ -
Y \ - — 2 Sizgma
B(% '\ '\ \ - — -3 Sigma
60 - ;
w v -« =4 3igma
=
“— ‘\ \ === 5 Sigma
[¢) 50 ) . g
R AR - | e
v E ‘\ .\ - @ SixSigma Assays
@ 40 T — .
;:E . \‘ \ ) 4 58igma Assays
S . : A 43Sigma Assays
. \ \
30 .'“‘ " . B 3Sigma Assays
20 .:-. ‘“‘ \ # 2Sigma Assays
.'.. \ -\ = <2 Sigma Assays
% \
Y .
10 v A
ﬁ—’F' el
0 ! : Q : I—i
0 10 20 40 50
CV, % of TEa%

Hinh 2. Biéu dé Normalized Method Decision Chart may c702 (2)

IV. BAN LUAN

Chung t6i da danh gia 18 chi sb héa sinh
bang phuong phap Six Sigma trén 2 may phan
tich Roche Cobas8000 C702 va so sanh tai
2 mirc ndéng dod IQC. Pbi véi ca hai may, tai 2
murc IQC gia tri Sigma cua chlor, natri, urea va
kali (ngoai trt* mirc 1) va creatinine (ngoai trie
may 2) la < 3; gia tri Sigma tai 2 mc IQC cla
billirubun trwc tiép, HDL-cholesterol, triglycerid
(may 1), LDL-cholesterol (may 2) va GGT (ca
2 may) la > 6. Cac chi sb con lai déu co gia
tri Sigma c& 2 murc IQC trong pham vi “Chép
nhan” (Sigma 3 - 6) hodc riéng 1 mirc IQC co
gia tri Sigma & murc “Rat tét” (Sigma > 6). GGT
c6 sb liéu Sigma tét nhat trén ca hai may, trong
khi natri, chlor cé gia tri Sigma thap nhét trén ca
hai may. Gia tri Sigma cla nhiéu loai twong tw
va nhét quan déi v&i ca hai may.

Nhiéu nghién ctu da danh gia hiéu nang
phan tich bang phwong phap Six Sigma v&i
cac may phan tich va tham sé khac nhau, st
dung di liéu ndi kiém va ngoai kiém. Medina va

cbng sy da danh gia di¥ liéu 1QC trong 5 nam
clia 2 may phan tich héa hoc Abbott Archi-tect
¢8000." Gia tri Sigma cua billirubin truc tiép,
creatinine kinase, HDL-cholesterol, triglycerid
va uric acid la > 6 cho 1 may phéan tich trong khi
CK, billirubin truwc tiép, HDL-cholesterol, magie,
TG va UA cé gia tri Sigma > 6 cho may phan tich
the hai. Cac chat dién gidi canxi, chlor va natri
c6 mirc Sigma trung binh < 3 trén ca hai may,
trong khi Kali cho thdy gia tri Sigma tét hon.
Mao va cong sw, Zhou va cong sw trich xuét div
liéu IQC trong vong 5 thang cla cac théng s
sinh hdéa phan tich trén may AU5800 (Beckman
Coulter Inc., Brea, CA, Hoa Ky) dé tinh gia tri
Sigma.2"®*Trong nghién ctru do Mao va cong su,
gia tri Sigma cua ure va natri dwgc xac dinh la <
3; amylase, uric acid, HDL-cholesterol, billirubin
trwc tiép, alanin transaminase, triglycerid,
aspartart transaminase, alkalin phosphatase
va creatinine déu c6 Sigma > 6.2 Zhou va cong
sy bdo céo rang cac gia tri Sigma cta BUN,
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canxi, alanin transaminase va phospho la < 3,
va cla alkalin phosphatase, creatinine kinase,
triglycerid, gamma glutamyl transaminase va
billirubin toan phan 1a > 6. Ngoai ra, cac nghién
ctru tham khao khac trong tai liéu cé str dung
thang Sigma trong danh gid hiéu nang phan
tich cing dwa ra cac két quéa khac nhau 8101314
Sw khac biét vé gia tri Sigma clia cac chat phan
tich co thé la do sw khac biét trong may phan
tich tw dong, vat liéu kiém tra chat lwong, diéu
kién triwdc/sau phan tich, thdi gian nghién ctru,
phwong phap phan tich, nguén cong bd gia tri
tdng sai sd cho phép (TEa) hodc phwong phap
woéce tinh dé chéch...

Gia tri TEa dwoc st dung dé danh gia qua
trinh phan tich tir cac ngudn cdng bd khac nhau,
anh huéng dén cac gia tri Sigma dwoc tinh toan.
Cac nghién clru da chi ra rang gia tri TEa khac
nhau tlr cac ngudn CLIA va RiliBAK anh huéng
dén két qua tinh toan Sigma.* Trong nghién ctru
nay, ching t6i st dung tiéu chuin CLIA (dwoc
cap nhat Ian gan nhét vao thang 7/2022) dé
Iwa chon gia tri TEa trong tinh toan. Cac gia tri
Sigma th&p cda natri, chlor, urea c6 thé la do
cac mirc TEa thap duwoc st dung. Cu thé, chi
sb urea cé gia tri TEa duoc lwa chon theo tiéu
chuan CLIA 1& 9%, trong khi nguén bién thién
sinh hoc cdng bé la 15% (https://www.westgard.
com/biodatabase1.htm). Ngoai ra, mirc Sigma
cla natri, chlor trong nghién ctru cta ching toi
chi ra réng cac xét nghiém bang phuwong phap
dién cwe chon loc ion gian tiép nén dwoc tién
hanh cac hoat dong diéu chinh nhw rira ting
cwdng cac dién cwe, kim hat va tram rira hay
thay thé dién cwc theo sé lwong mau phan tich
bén canh tan suét vé thoi gian nhw khuyén céo
clia nha san xuat. Thém vao dé, sw dao dong
trong két qua dién phan cé thé la do dién cuc
tham chiéu bj nhiém ban hoac hw héng.

Cac wrng dung phwong phap Six Sigma cho
phép phong xét nghiém tinh toan hiéu nang

béng cach str dung céc tiéu chi dwoc st dung
réng réi va so sanh két qua véi két qua clia cac
phong xét nghiém Iam sang khac trén thé gidi.
Céc thong sb cé hiéu nang thap co6 thé duwoc
xac dinh bang cach st dung phwong phap
phan tich nay va can dwoc cai thién véi cac
hoat déng quan ly d& dap &ng cac tiéu chi chat
lwong chung nhw tuan thd hiéu chuan, IQC va
bao tri may... Cac théng sb c6 gia tri Sigma cao
chi can kiém soéat b&i cac quy tac IQC don gian
la au.

Nghién ctu nay cé mot sd han ché can
duoc lwu y. DAu tién, thoi gian danh gia duwoc
gi¢i han trong 3 thang do phong xét nghiém
chwa thwe hién dwoc viéc duy tri chay noi kiém
cung 16 1QC trong thdi gian dai hon nén khé
khan trong tinh toan di liéu dé tap trung (CV).
The hai, khé khan trong viéc thu thap di liéu
IQC (Precicontrol) ciia nhém déng déng dan
dén viéc st dung gia tri cong bd clia nha san
xuét dé tinh toan d6 chéch 13 sai sb anh hwéng
dén gia tri Sigma. Cu thé, d6 chéch tinh toan
cho chi sé creatinine trén may ¢702 (1) st dung
IQC Precicontrol mtre 1, 2 1an lwot 1a 3,47% va
6,18% déu cao hon nhiéu dd chéch tinh toan
cho chi s6 nay trén may c702 (2) s& dung IQC
MultiAssays Biorad mtc 1, 2 1an lwot 1a 1,02%
va 0 75%. Day ciing 1a ly do hiéu nang phan
tich creatinine trén may c702(1) chi & murc
“Kém” (Sigma < 3), trong khi trén may c702(2)
dat mirc “Chap nhan” (Sigma tir 3 - 6). Thi ba,
viéc tinh toan d6 chéch duwa trén két qua ngoai
kiém EQA chwa dwoc xem xét, vi chi cé 3 trong
tbng s6 12 mau ngoai kiém & cung mét mic
ndng d6 dwoc phan tich rai rac trong 12 thang
nén thoi gian danh gia chwa du thu thap di
liéu nay. Chung téi tin réng d6 chéch tr nguén
dir liéu ngoai kiém EQA dwoc tinh toan trong
khodng thdi gian dai hon sé cung cap két qua
théng ké chinh xac hon cac phwong phap dang
ap dung. Va muc tiéu tiép theo ctia ching tdi la
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danh gia EQC ciing nhw IQC trong mét khoang
thoi gian dai hon (trén 6 thang) dé wéc tinh do
chéch clia phwong phap.

V. KET LUAN

Phuwong phap Six Sigma la mét hinh thirc
phan tich thong ké hiéu qua dé danh gia viéc
thwe hién quy trinh phan tich véi két qua kiém
soat chat lwong trong phong xét nghiém. Hiéu
nang phan tich cta 13/18 chi s xét nghiém
trén cad 2 may Cobas c702 tai Bénh vién Dai
hoc Y Ha Noi dwoc danh gia bang thang Sigma
& mirc “Chép nhan” va “Rat tét”. Phwong phap
tinh Sigma cho 5 chi s6 natri, kali, chlor, urea,
creatinine can dwoc xem xét thém dén cac yéu
t6: Lwa chon ngudn cong bé gia tri TEa, phwong
phap wéc tinh d6 chéch va dé tap trung cla
phuwong phap.
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Summary

USING SIX SIGMA METHOD IN ASSESSMENT AND
COMPARISON ANALYTICAL PROCESS PERFORMANCE OF
TWO BIOCHEMISTRY ANALYZERS COBAS C702

Six Sigma is an analysis method for quality management that integrates measurement accuracy
and precision, error identification, and process improvement. The objective of the study was to
evaluate and compare the analytical performance of two automated biochemistry machines using
the Six Sigma scale. Internal quality control (IQC) data of routine biochemistry analytes for 3
months in two Cobas C8000 analyzers (Roche) were extracted to determine the mean, standard
deviation, CV%, and Bias%. Sigma values were calculated for 18 biochemistry analytes. The results
indicated that in both analysers, 2 levels IQC sigma values of GGT is the best, and the levels of iron,
total bilirubin, calcium, LDL-cholesterol, total cholesterol, creatinine, glucose, uric acid, aspartate
aminotransferase, alanine aminotransferase were determined to be within acceptable range of 3 - 6.
The values for direct bilirubin, HDL-cholesterol, triglyceride are very good with sigma values > 6 in
only one analyze. Two levels IQC Sigma values of sodium, chloride, urea were < 3, while potassium
has sigma level < 3 only at level 2. Six Sigma is a very good method to evaluate the performance of
the analytical process in clinical laboratory. By examining the sigma values, the laboratory can design
the appropriate internal control program, ensuring the most effective control of the analysis process.

Keywords: Six Sigma, quality control, laboratory.
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