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TOM TAT: Ung dung Six Sigma va QGI d€ danh gi4, cai tién chat lugng 10 xét nghiém sinh hda
thudng quy (glucose, ure, creatinin, acid uric, ALT, GGT, calci, magie, iron, CK) trén may AU5800
tai Khoa Hoa sinh Bénh vién Théng Nhat. Nghién cltu sir dung dt liéu ki€ém soat chat lugng noi
bo (1QC) trén may AU5800 tai hai mic kiém tra (miic 2 va 3) trong hai giai doan. Cac théng sé
nhu d6 chéch (Bias), hé s6 bién thién (CV%) va chi s6 Six Sigma dugc tinh toan dua trén téng
sai sO cho phép (TEa), két hgp vdi phan tich chi sé muc tiéu chat lugng QGI. Giai doan 1 ¢6 6/10
xét nghiém cé sigma > 4, c6 ure va creatinin c6 sigma = 2 va chi s6 QGI thap. Chi sé sigma cua
ure va creatinin @ giai doan 2 dugc nang cao vdi sigma > 3. Six sigma két hgp QGI giup phat
hién sai s6 sém, cai thién hiéu qua ure va creatinin, chtng minh tinh uu viét trong quan ly chat
lugng xét nghiém sinh hda bén vitng trén may AU5800

Tur khéa: Six sigma, QGI, Au5800

MONITORINGSIXSIGMAAND QGIINTHEEVALUATION
AND FOLLOW-UP OF QUALITY FOR SELECTED
BIOCHEMICAL TESTS ON THE AU3800 ANALYZER
SYSTEM

Nguyen Thi Thanh Phuong, Do Thi Thanh Dong, Ho Thi Ngoc Hanh, Nguyen Tri
Dung, Vu Thi Minh Huong

ABSTRACT: To apply Six Sigma and Quality Goal Index (QGI) for evaluating and improving the
quality of 10 routine biochemical tests (glucose, urea, creatinine, uric acid, ALT, GGT, calcium,
magnesium, iron, CK) on the AU5800 analyzer at the Biochemistry Department, Thong Nhat
Hospital. The study utilized internal quality control (IQC) data from the AU5800 system at two
control levels (Level 2 and Level 3) across two phases. Parameters such as bias, coefficient of
variation (CV%), and Six Sigma metrics were calculated based on total allowable error (TEa),
combined with analysis of the Quality Goal Index (QGlI). In Phase 1, 6/10 tests achieved a Sigma
>4, while Urea and Creatinine had a Sigma of 2 with low QGI. In Phase 2, Sigma values for
Urea and Creatinine improved to > 3. The combination of Six Sigma and QGI enables early
detection of errors, effective targeted improvement — especially for urea and creatinine — and
demonstrates superior value and sustainability in the quality management of biochemical tests
on the AU5800 analyzer.
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1. PAT VAN DE

Trong b&i canh y hoc hién dai doi hoi
d6 chinh xac va do tin cay cua ket qua xét
nghlem ngay cang cao, viéc xay dung hé
théng quan ly chat Iu’dng toan dién trong
phong xet nghiém trd thanh yéu cau thiét
y€u. Six Sigma, mét phudng phap quan ly
chét lugng dua trén phan tich théng ke,
da chung minh hiéu qua vugt tréi trong
viéc danh gia hiéu nang quy trinh, kiém
soat sai s6 va téi uu hda hoat dong xét
nghiém. Thang diém Six S|gma dugc dung
dé do ludng khach quan bang sO liéu,
thong qua gia tri sai s6 toan bo cho phep
(TEa), Bias va CV% dung dé danh gia hiéu
nang cua phuong phap phan tich, véi Six
Sigma cang cao cang it 16i, mdc > 3 Ia
chap nhan dugc, < 3 cho thay chét lugng
kém [1]. Khoa Hda sinh Benh vién Thong
Nhat hang ngay ti€p nhan va xu ly khoang
1500 mau bénh nhan, da ap dung ndi
kiém, ngoai kiém va danh gia sa bé sigma
nam 2024. Tuy nhién, vGi mong muédn
kiém soat chat lugng chat ché dé tu do la
cd s6 khoa hoc dé tién hanh cac cai tién
nham giam ty 1é sai sot, , giam lang phi hoa
chat, vat tu, nhan luc, nang cao chat lugn
xét ngh|em dong thoi dem dén két qua
xét nghiém dang tin cay cho ngugi benh
Khoa Hoa sinh tiép tuc tién hanh danh
hiéu nang cac phuong phap xéep ngh|em
bang ap dung thang diém six sigma va chi
s6 QGI ( Quality goal index - danh gia xet
nghiém c6 van dé la do dé dung hay do
lap lai hodc ca hai déi vai nhiing chi s6
xét ngh|em c6 diém six sigma thap) vdi
de tai’ Ung dung six sigma va chi s6 QGl
trong danh gia va theo déi chat lugng xét
nghiem trén mét s6 xét nghém sinh hoa
tren hé théng may AU5800", & 10 chi s
sinh hda bao gom mot s6 chi s6 da dugc
danh gia nam 2024 va md& rong thém mot
s6 xét nghiém khac: glucose, ure, creatinin,
acid uric, AST, GGT, calci, magie, iron, CK
véi cac muc tiéu cy thé:

Tinh toan va danh gia chi sé sigma &
mot s6 xét nghiém sinh hoa thudng quy
trén hé théng may xét nghiém AU5800
dya trén dir lieu EQA va IQA

Ap dung chi s6 QGI dé xac dinh nguyén
nhan chinh gay giam chat lugng & cac xét
nghiém c6 sigma < 3.

2. DOI TUONG VA PHUONG
PHAP NGHIEN CUU

Thiét ké nghién clu: nghién ctu mo ta
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cat ngang

Thai gian va dia diém nghién ctu:
nghién cuu dugc thuc hién tai khoa Hoéa
sinh Bé&nh vién Théng Nhat tir thang 1 dén
thang 7 nam 2025.

DBa6i tugng nghién cu:

Tién hanh nghién ctu trén 10 chi s6
sinh hoa: glucose, ure, creatinin, acid uric,
ALT, GGT, magie, calci, iron, CK trén hé
thong may AU5800

Mau ndi kiém dong kho tero’ng mai
Randox, phan tich 1 lan/ngay, & 2 muc
néng dé. Mdc 2 (16 1692 UN), muic 3 (16
1339 UE).

Mau ngoai ki€ém theo chuang trinh sinh
héa tham gia tai Trung tdm Kiém chuén
chat lugng xét nghiém - Dai hoc Y Dudgc
Tp. HCM

Tiéu chuan loai tri: di liéu 1QC nam
ngoai pham vi kiém soat theo quy trinh
phong xét nghiém.

C& mau: S6 liéu noi kiEm 2 giai doan
giai doan 1 (01-03/2025) va giai doan 2
(05-07/2025)

Phuong phap va céng cu do ludng, thu
thap so lieu:

Thu thap s6 liéu ndi kiém va phan tich
cac chi s6 mean, SD, CV% Thu thap so liéu
ngoai kiém va tinh chi s6 Bias %. Téng sai
sO cho phép Tea% theo CLIA/RCPA

Tinh toan chi s6 Six Sigma trén thiét bi
AU 5800 hai giai doan: giai doan 1 gom ba
thang 1, 2 va 3 nam 2025, giai doan 2 gom
ba thang 5,6 va 7 nam 2025.

Thang do Six Sigma dugc tinh bang
cong thuc [1, 2]

Sigma = (TEa — Bias% )/ CV% v&i TEa
tinh bang %

Sigma = (TEa — Bias)/ SD vdi TEa tinh
bang néng do( khdng c6 TEa%)

Thuc hién cai ti€n d6i v&i xét nghiém c6
hiéu nang kém trén hé théng may AU5800

Danh gia hiéu nang phan tich dua theo
phan muc six sigma bao gom:

Kém: six sigma < 3
Chap nhan : six sigma 3-6
Rat tot: six sigma > 6

Ti 1€ chi s6 muc tiéu chat lugng (Quality
goal index - QGI): chi s6 QGI thé hién mot
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cach tuong déi vé dé dung va do lap lai
dap Ung cho cac muc tiéu chat lugng.
Ti 1é QGI dugc tinh theo cong thiics
QGIl= Bias%/(1,5 X CV%)

khi cac xét nghiém dugc danh gia la
khong dat theo thang diém Six Sigma

QGl < 0,8: xét nghiém c6 van dé vé do
lap lai

QGlI = 0,8-1,2: xét nghiém c6 van dé vé
do lap lai va d6 dung

QGI > 1,2: xét nghiém c6 van dé vé do
dung

XU ly va phan tich s6 liéu: s6 liéu dugc

xU ly bang phan mém Excel vGi cac thuat
toan théng ké y hoc.

Dao durc nghién cdu: Nghién cuu dugc
phé duyet bsi Hoi dong Pao dlc trong
nghién ctfu Y sinh hoc ctia Bénh vién Théng
nhat s6 103/2025/CN- BVTN-HDDD. D
liéu tir noi kiém va ngoai ki€ém khéng anh
hudng dén bénh nhan.

3. KET QUA NGHIEN cUU

3.1. Gia tri sigma cua 10 chi s6 sinh
héa trong giai doan 1 (01-03/2025)

Cac xét nghiém glucose, calci va GGT
c6 hé s6 bién thién thap. Creatinin, iron
va ALT c6 hé s6 bién thién cao & ca 2 miic
nong do [Bang 1].

Cac xét nghiém GGT, calci va CK dat
muc sigma cao (sigma: 6). Glucose, magie,
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axit uric dat sigma tét (sigma: 4-5). Tuy
nhién, Ure va Creatinin c6 sigma thap, gan
muc ILra chon (sigma: 2) [Bang 2].

Chi s6 muc tiéu chét lugng QGl cua Ure
3 2 muc ndi kiém Ian luot Ia 1,2 va 1,19.
Trong khi d6, chi s QGI cua Creatlnm o]
2 muc nodi kiém [an luct 1a 0,44 va 0,52
[Bang 3].

3.2. Gia tri sigma cua 10 chi so6 sinh
héa trong giai doan 2 (05-07/2025)

Tat ca cac xét nghiém co diém sigma
trong 3 < sigma < 6. C6 2/10 chi sO xét
nghiem dat sigma 3 chi€ém 20%, c6 8 chi
sO dat 4 < sigma < 6 chiém 80%. C6 2/10
xét nghlem dat muc hiéu nang "Rat tét”
(chlem 20%), c6 6/10 xét nghlem dat muc
hiéu nang "Tot" (chiém 60%), c6 2/10 xét
nghiém dat mic hiéu nang “Chap nhan
dugc” (chiém 20%) [Bang 4].

4. BAN LUAN

Trong linh vuc y khoa ndi chung va
xét nghiém noi riéng, quan ly chat lugng
la yéu t6 then chét dé dam bao dé chinh
xac va tin cay cua cac xét nghiém sinh hoa,
tur do hoé trg chan doan va diéu tri h|eu
qua. Phan 18n cac PXN déu sir dung luat
Westgard dé phat hién sai léch trong két
qua xét nghiém thong qua biéu do klem
soat chat lugng (QC), tuy nhién, viéc ap
dung luat Westgard gap kho khn trong
viéc trién khai phuc tap, dé gay bao déng
gia va doi hoi nguén luc 16n. Trong khi do,
Six Sigma mang lai Igi thé tiép can toan

Bang 1. Banh gia doé chum thong qua SD, CV% ctiia may AU5800

Xét nghiém Miurc 2 (lot 1692UN) Miuc 3 (lot 1339 UE)
SD CV% SD CV%

Glucose 0,1 1,75 0,22 1,46
Ure 0,23 2,9 0.63 2,9
Creatinin 5,27 4,41 12,46 3,72
ALT 1,63 4,18 4,55 3,23
GGT 1,15 1,97 2,98 1,7
Acid Uric 9,31 2,73 13,56 2,54
Magie 0,03 2,86 0,05 2,87
Calci 0,03 1,55 0,04 1,34
lron 1,05 5,39 1,7 4,28
CK 7,49 3,34 13,8 2,74
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Bang 2. Gia trj Six sigma trén may AU5800 giai doan 1 v&i TEa theo Clinical Laboratory
Improvement Amendmens (CLIA), RCPA (The Royal College of Pathologists of Australasia and
the Australasian Clinical Biochemist association Quality Assurance Program)

CV% trung binh Six sigma

p n . Sigma
Xetnghiem  Tea  BlasT® —C0 Mic3  M@c2 Mdc3 "-‘agCh‘-’“
Glucose 10% 2,74% 1,75 1,46 4.2 47 4
Ure 12% 5,2% 2,9 2,91 23 23 2
Creatinin 15% 2,9% 4,41 3,72 2,7 33 2
ALT 15% 1,3% 4,18 3,23 33 4,2 3
GGT 15% 1,33% 1,97 1,71 6,9 8,0 6
Acid Uric 17%  2,88% 237 2,54 6,0 56 5
Magie 15%  2,61% 2,78 2,65 45 4,7 4
Calci 02> 4 00152 SD=003 %'?OZ 7.8 83 6
Iron 20% 4,3% 5,24 4,19 3,0 37 3
K 20%  846% 3,34 2,74 6,4 7,9 6

Bang 3. Chi s6 muc tiéu chat lugng (Quality goal index - QGI) d&i véi nhitng xét nghiém
khéng dat theo thang diém Six Sigma (<3).

CV% trung binh Six sigma GaQl
Xét nghiém TEa Bias TB

Ml@c2 Milc3 Milc2 Milc3 Milc2 Muc3
Ure 12% 52% 29 2,91 2,3 2,3 1,2 1,19
Creatinin 15% 2,9% 4,41 3,72 2,7 33 0,44 0,52

Bang 4. Gia trj Six Sigma va hiéu nang cac xét nghiém trén may AU5800 giai doan 2.

ng)l(‘le;(’t_‘em TEa Bias TB truﬁg cﬁinh Six sigma Igfaigcl::gan Iﬂﬁg: }:159:12

Glucose 10% 3,77% 1,55 146 40 43 4 Tot

Ure 12% 3,2% 1,83 218 438 4,0 4 Tot
Creatinin 15% 2,08% 3,16 2,6 4,1 50 4 Tt

ALT 15% 5,53% 2.39 223 40 4,2 4 Tot

GGT 15% 3,6% 1,9 136 60 84 6 Rat tot
Acid Uric 17% 2,54% 2,46 2,2 59 6,5 5 Rat tot
Magie 15% 4,02% 3,32 327 33 34 3 Chap nhan dugc
Calci oS 00372 g%; 3%2 43 43 4 Tét

[ron 20% 5,53% 483 291 3.0 5.0 3 Chép nhan dugc
CK 20% 6,08% 3,09 2,55 45 55 4 Tot
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dién. Binh lugng rd rang va kha nang dinh
hudng cai tién gidp PXN t6i uu hoa chat
lugng mot cach hiéu qua va bén viing [3].

‘Nghién ctu nay dugc thuc hién trén
may tuy dong AU5800. Cac xét nghlem
dugc thuc hién noi kiém tra trén hai muc
nong dé tugng Uing vdi gia tri binh thudng
va bénh Iy Oglal doan 1(01-03/2025), cac
xét ngh|em deu c6 CV% dudi 5%, dap Ung
tiéu chuan do chinh xac trong phan tich
sinh hda. Phan tich chi s6 Six Sigma dugc
trinh bay trong Bang 2 da cung cdp cai
nhin ré nét vé hiéu sudt chat lugng cla
may AU5800. Két qua cho thay cd su khac
biét dang ké trong d6 chinh xac va én dinh
gilra cac xét nghiéem. Cac xét nghiém nhu
GGT, calci, CK dat chi sé Six Sigma cao (6),
diéu nay chUng td cac xét nghiém nay co
d6 chinh xac cao va dé lap lai vugt troi.
DBang chu y, ure va creatinin c6 chi s6 Six
Sigma thap, chi dat gan muec Six Sigma lua
chon (2-3), cho thay hiéu suat chua téi uu.
D&i v3i ure, hé s6 bién thién (CV%) trung
binh dao dong tUr 2,9-2,91% kha 6n dinh,
nhung chi s6 QGI thap (1,2 va 1,19) phan
anh sy mat can déi gitta d6 Iech (Bias) va
do lap lai, vi vay can cai thién tac dong
dong thai lén ca do dung va d6 chinh xac
bang cach giam Bias va cai thién CV%. Dai
vGi Creatinin, d6 |ap lai va hiéu sudt t6t hon
& muc 3; tuy nhién, QGI thap (044 va 0,52)
chi ra rang xét nghlem c6 van de ve do
Iap, 1am han ché hiéu qua téng thé cla xét
nghiém. Tu két qua Six Sigma giai doan 1,
chiing t6i da c6 mot s6 thay doi va cai tién
trong qua trinh thuc hién noi ngoai k|em
cling nhu bao duang thlet bi. Vat liéu noi
ki€m dugc hoan nguyén dung thai gian
khuyén cao cua nha san xuat, ghi day du
théng tin lot, ngay pha, tén QC, ngay hét
han dé quan ly chét lugng QC. Nudc rra
may hang ngay dudc st dung bang Wash
solution 2% va thay thé hang ngay, bao tri,
bao dudng dinh ky dung thai gian. Hoa
chat khéng dat trén may lau (qua 3 ngay),
doi véi nhUng xét nghiém c6 tan suét thuc
hién thap, can dudc chiét ra tung lugng
nhé dé gidm thiéu su thoai hoa cla hoa
chat xét nghiém theo thdi gian m& nép.
Kiém soat ndi kiém hang ngay chat ché
hon theo quy tac co ban cua Westgard
Ky thuat vien dugc dao tao dé thuc hién
ding quy trinh SOP.

Sau 1 thang thay ddi, chidng t6i da
danh gia lai chi s6 Six Sigma giai doan 2
tu thang 05- 07/2025. Két qua tu Bang 4
cho thay nhiing ti€én b6 dang ké so vai
giai doan 1 trong hiéu suat cia moét sé
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xét nghiém sinh héa, du van con mét s6
chua dat ky vong. o} giai doan 2, GGT va
Acid Uric ti€p tuc duy tri hiéu suat cao,
dat hoac vuot muc sigma IUa chon (5-6)
khang dinh do chinh xac va én dinh. Ure
va creatinin cai thién ro rét, tang tu sigma
2 (giai doan 1) lén sigma 4 (giai doan 2),
cho thay do lap lai tot hon, nhung Bias ure
van cao (3,2%) co6 thédo hleu chuan khong
chinh xac hoac 16 thudc thr khong dong
nhat va can c6 su quan ly chat ché hon
trong ngoai kiém dé .giam gia tri Bias. Va
qua qua trinh thay déi va cai tién, 8/10 xét
nghiém dudc danh gia hiéu ndng " rat tot’
va "tét”, chlem 80%, diéu nay minh chiing
cho hiéu qua cua cac bién phap dugc thuc
hién dé co két qua tét han.

Bén canh do, chi s6 sigma cla calci giam
tlr 6 xudng 4, du van dat muc "t6t", nhung
su suy giam nay nhan manh sy can thiét
pha| theo doi chi s6 Six Sigma nhu mot
qua trinh lién tuc dé dam bao chat lugng
xét nghiém sinh hda trén may Au5800.
Viéc giam sat lién tuc giup phat hién kip
thoi cac bién déng trong hiéu sudt xét
nghiém, nhu trudng hgp calci tur d6 dinh
hudng cac bién phap cai tién nham duy tri
do chinh xac va 6n dinh.

Nghién cltu caa chidng téi tuong dong
vdi nghién cu cia Wang va cong su [4]
ndm 2020 vé ung dung Six Sigma trong
quy trinh phan tich sinh héa trén may AU
5800. Két qua phan tich cia Wang cling
cho thdy GGT va axit uric dat sigma cao
(> 6), trong khi ure va creatlnln co sigma
thap han (khodng 2-4). Két qua cua chung
toi cling tudng dong vdi nghién cau
clia Padoan va cong sy nam 2018 [5] va
nghién clu cua Nanda va Ray nam 2018[6]
trong danh gia chi sé Six Sigma cho cac
xét nghiém dudc thuc hién trén hé théng
AU5800.

5. KET LUAN

‘Nghién ctru ung dung Six Sigma trén
may AU5800 cho 10 xét nghiém sinh héa
thudng quy qua hai giai doan cho thay
creatinin va ure cai thién ro rét (sigma tang
[én mdc tot) nhd kiém soat thudc thu, bao
dudng thiét bi va tang cudng ki€m soat noi
kiém. GGT va axit uric duy tri sigma cao (2
5), trong khi magie va CK van can dugc cai
thién (sigma = 3). Két qua khang dinh hiéu
qua cua Six Sigma trong viéc phat hién,
khac phuc sai s6 va nang cao chat Iu‘dng
xét nghiém mét cach bén ving.
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6. KIEN NGHI

Tién hanh danh gia dai han dé theo
ddi xu hudng sigma sau khi ap dung cai
tién, ti€p tuc theo doi thém cac chi so xét
ngh|em khac cua hé théng AU5800 ciing
nhu cac hé théng may sinh héa mien dich
khac, ti€n tdi theo d6i va danh gia hiéu
nang cua tat ca cac xét nghiém theo thang
diém six sigma dap Ung yéu cau giam sat
chat lugng lién tuc theo ISO 15198:2022
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