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ABSTRACT

Objective: To evaluate the current performance of internal quality control (IQC) in 2025 for 16
routine biochemical assays at different concentration levels using the Six Sigma metric, and
calculating the Quality Goal Index (QGI) for tests below 4 Sigma as a basis for selecting quality
control rules and implementing laboratory quality improvement.

Subjects and methods: A cross-sectional descriptive study was conducted on 16 routine
biochemical tests performed on the Beckman Coulter AU480 system. The Six Sigma metrics were
calculated based on the total allowable error (TEa) according to CLIA 2025, using 6816 internal
quality control (IQC) results collected from June to December 2025 and 352 external quality
assessment (EQA) results collected from January to November 2025. The QGI was calculated
based on bias (%) and imprecision (CV%).

Result: 14 of the 16 analytes (87.5%) demonstrated Six Sigma performance at a good level or
higher, including five analytes achieving =2 6 Sigma, 4 achieving 5 Sigma, and 5 achieving 4 Sigma;
2 analytes met the minimum acceptable performance level (3 Sigma). Stratified by concentration
levels, nine analytes at high concentrations and six analytes at normal concentrations achieved
= 6 Sigma. The two analytes with 3 Sigma performance were glucose and creatinine at normal
concentration levels. The QGI values were 0.95 for glucose and 0.78 for creatinine.

Conclusion: This study demonstrates that the combined application of the Six Sigma scale
stratified by concentration levels and the QGI enables a comprehensive assessment of the
analytical performance of biochemical tests. This approach facilitates the selection of appropriate
quality control rules and internal quality control frequencies for individual analytes. The findings
provide a scientific basis for laboratory quality management and continuous quality improvement.
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TOM TAT
Muc tiéu: Danh gia thuc trang chat lwgng ndi kiEm nam 2025 cho 16 xét nghiém hda sinh thudng quy

theo tirng muc ndng dé bang thang do Six Sigma, va tinh chi s6 chat lwgng muc tiéu (QGI) cho cac xét
nghiém dudi 4 Sigma dé lam co s& lwa chon cac quy tic kiém soat va cai tién chat lugng xét nghiém.

Pai twong va phuong phap: Nghién citu mé ta cat ngang trén 16 xét nghiém hda sinh thudng quy
dugc thuc hién trén hé thong Beckman Coulter AU480. Chi s6 Six Sigma dugc tinh toan dua trén
téng sai s6 cho phép - TEa theo CLIA nam 2025, cung vdi 6816 k&t qua ndi kiém - IQC (tir thang 6-12
nam 2025) va 352 két qua ngoai kiém - EQA (tir thang 1-11 nam 2025). Chi s6 QGI dugc tinh toan
duwa trén do chéch (Bias%) va dé chum (CV%).

K&t qua: 14/16 xét nghiém c6 chi s6 Six Sigma tir t6t trd én (dat 87,5%), trong d6 c6 5 xét nghiém
dat muc = 6 Sigma; 4 xét nghiém dat muc 5 Sigma; 5 xét nghiém dat mdc 4 Sigma va 2 xét nghiém
dat mdc chap nhan dugc (3 Sigma). Phan tich theo mirc nong dd co 9 xét nghiém & mic néng
do cao va 6 xét nghiém & mirc néng dod binh thudng dat = 6 Sigma. Hai xét nghiém dat 3 Sigma
déu thudc mirc ndng doé binh thudng cuia glucose va creatinine. Chi sé QGI clia glucose 14 0,95 va
creatinine 13 0,78.

K&t ludn: Nghién cltu cho thay ap dung két hgp thang do Six Sigma phan tich theo mirc néng do va
chi s6 chéat lugng muc tiéu cho phép danh gia thuc trang hiéu ndng cac xét nghiém héa sinh. Tir dé
lwa chon céc quy tic kiém soat va tan suit thuc hién ndi kiEm phu hgp cho tirng xét nghiém. Két
qua nghién cltu la co s khoa hoc cho céng tac quan ly va cai tién chat lwugng phong xét nghiém.

Tir khéa: Six Sigma, nodi kiEm, héa sinh lam sang, quan ly chat lugng xét nghiém.

1. DAT VAN DE

Nganh Y t& Viét Nam d&c biét chu trong dén viéc dam bao
an toan va nang cao chét lugng dich vu trong béi canh xa
héi ngay cang phat trién va hoi nhap quéc té. Do do, viéc
thiét lap mot hé théng quan ly chat luong xét nghiém chét
ché, hiéu qua va co6 kha nang phat hién sai l&ch kip thai trd
thanh yéu cau bat budc cho tat ca cac phong xét nghiém,
duoc quy dinh cu thé trong Quyét dinh s6 2429/QD-BYT[1].

Céc phuong phap xét nghiém chiu tac dong bdi nhiéu yéu
t6 nhu bién thién sinh hoc, didéu kién mdi truong, dd 6n
dinh clia thuGc th, trang thiét bi, cling nhu tay nghé cla
nhan vién. Nhitng y8u t6 nay c6 thé dan dén sai s6 phan
tich khéng mong muén [2-3]. Vi thé, kiém soat chat lugng
néikiém (IQC) la mot thanh phan khdng thé thiéu bén canh
ngoai kiém (EQA), giup giam sat tinh 6n dinh ctia quy trinh
phéan tich theo thoi gian [4-5]. Biéu db Levey-Jennings va
cac quy tdc Westgard da dugc ap dung rong rai trong kiém
s04t IQC, nhung ching chi cho phép nhéan dién sai s6 mot

*Tac gia lién hé

cach dinh tinh, ldam cho viéc lwa chon cac quy tac kiém
soat dé bj cam tinh, ldm t&ng nguy co chap nhan sai nhitng
két qua khong dat hoac loai bo nham céac két qua hap &
[6-10]. Six Sigma la cdng cu quan ly chat lugng cho phép
danh gia dinh lwogng hiéu nang clia qua trinh xét nghiém
théng qua maéi lién hé gitra tdng sai s6 cho phép (TEa), do
chéch (Bias%) va d6 chum (CV%) [9-10].

Thuc té tai Khoa Xét nghiém, Vién Y Dugc hoc dan téc
thanh phé H® Chi Minh dang 4p dung biéu dd Levey-
Jennings va céac quy tdc Westgard co ban dé kiém soat
chat lugng ndi kiBm. Mot s8 xét nghiém c6 do lap lai chua
cao, hay tai dién vi pham quy tc 10X. D& tra l&i cho cau
hoi thuc trang cac xét nghiém hoa sinh dang & mic chéat
lwgng nhu thé nao, ching téi tién hanh dé tai nghién cu
dénh gia chat lugng nodi kiEm cac xét nghiém hda sinh
bang thang do Six Sigma tai Vién Y Dugc hoc dan téc
thanh ph& H6 Chi Minh ndm 2025 nhdm danh gia thuc
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trang chéat lugng ndi kiém 16 xét nghiém héa sinh thudng
quy theo tirng muc ndéng dd bang thang do Six Sigma, va
tinh chi s6 chat lwgng muc tiéu (QGI) cho céc xét nghiém
dudi 4 Sigma dé lam co' sé lwa chon cac quy tic kiEm soat
va cai tién chat lugng xét nghiém.

2. DOI TUONG, PHUONG PHAP NGHIEN CcU'U
2.1. Ddi twgng nghién ciru

Tién hanh trén céc di¥ liéu két qua ndi kiém va ngoai kiém
clia 16 xét nghiém hoa sinh: AST, ALT, GGT, ALP, bilirubin

total, bilirubin direct, cholesterol, triglyceride, HDL-C,
LDL-C, glucose, acid uric, ure, creatinin, protein, albumin.

Céac xét nghiém nay dugc thuc hién trén hé thdng Beckman
Coulter AU480 vdi thubc thir chinh héng; mau noi kiém
Randox HUM ASY Control N2 (muc binh thudng) va N3
(mUc cao); mau ngoai kiém RIQAS Monthly General Clinical
Chemistry va két qua EQA dugc Trung tdm Kiém chuén xét
nghiém thanh phd H6 Chi Minh phan tich tir nhém dong dang.
2.2. Dia diém va thdi gian nghién citu

Nghién ctu dugc ti€n hanh tir thang 6/2025 dén thang
1/2026 tai Vién Y Dugc hoc dan tdéc thanh phd H6 Chi Minh.
2.3. Thiét k& nghién ctru

Nghién cliru mé ta cét ngang.

2.4. C& mau va chon mau

D@ lieu noi kidm tir 1/6/2025 dén 31/12/ 2025 (trir ngay
2/9/2025):

- Cho tirng murc ndng do la 213 két qua.

- Cho tirng thong so xét nghiém: 213 ngay x 2 mirc ndng do
= 426 két qua.

- Téng dit liéu ndi kiBm: 426 két qua x 16 xét nghiém = 6816
két qua.

D{f liéu ngoai kiém tirthang 1-11 nam 2025:

- Dt liéu ngoai kiém tuong irng cho mirc IQC-N2 cua tirng
xét nghiém: 10 két qua.

- D7 liéu ngoai kiém tuong ing cho mic IQC-N3 clia tirng
xét nghiém: 12 két qua.

-Téng dirliéu EQA clia 16 thdng sd xét nghiém: 352 két qua.
D liéu TEa: 16 két qua cong b6 nam 2025 cuia CLIA.

2.5. Bién s nghién ciru

* Bi€n s8 chinh: chi sé Six Sigma cua tirng xét nghiém hoéa
sinh la bién dinh lugng dudgc tinh theo céng thirc: Chi sé
Sigma = [(%TEa - |%Bias|)/%CV]

Céc bién s6 thanh phan:

- Gidi han sai s6 cho phép (TEa): la bién dinh lugng, dugc ap
dung theo tiéu chuan CLIA ndm 2025 cho tirng xét nghiém.

- Gia tri trung binh (mean):

X, + X, + X, + Xn

X:
n

Trong d6: X la gia tri trung binh; X, la gia tri dau tién, X, la
gia tri th( hai..., Xn la gia tri cudi cung trong loat sé liéu.

230

Trong Excel: sir dung ham AVERAGE.
-Po léch chuén (SD):
2 (x;=x)?

n

SD=

Trong Excel: sir dung ham STDEV.P

- Hé s6 bién thién (CV%): la bién dinh lugng, dugc xac
dinh tir dit liéu néi kiem (IQC) mau Randox HUM ASY
Control N2 (murc binh thudng) va N3 (muc cao). Trong giai
doan thu thap cé thay d6i 16 IQC vao ngay 30/8/2025 nén
hé s6 bién thién cong don (CVh%) cua hai 16 dugc tinh
toan theo khuyén céo ctia CLSI H26-A2, v&i cong thirc:

CV,% = s6 diém chay 16 1 + CV,% x s8 diém chay 16 2
CVh% =

Téng s8 diém chay clia cé hai 16

- Do chéch (Bias%): la bién dinh lugng. Bias% dugc tinh
tw gia tri trung binh EQA phong xét nghiém va trung binh
gid tri 4n dinh L8y t' nhém ddng déng, tinh theo céng thirc:
Bias=X-TV

Bias% = (Bias/TV) x 100

* Bién s bd sung.

Chi s8 Quality Goal Index (QGI): dudc tinh todn déi vdi cac
xét nghiém c6 chi s8 Six Sigma < 4 nham xéc dinh nguyén
nhan sai s8, theo cong thirc: QGI = Bias%/1,5CV%.

2.6. Phuong phap thu thap thong tin

- D@ liéu néi kiém (IQC) dugc thu thap tir hé théng quan
trdc ciia may Beckman Coulter AU480 va ho so theo dbi
ndi kiém cua Khoa Xét nghiém trong thdi gian tir ngay
1/6/2025 dén ngay 31/12/2025, bao gdm hai mirc ndéng do
clia 16 xét nghiém hda sinh. Loai bo cac két qua vi pham
cac L6i thd bao (vuot = 3SD so véi dai kiém soat IQC dudc
thiét lap tai Khoa Xét nghiém), do nhan vién s dung sai
vat liéu kiém tra chat luong, nham |4n giita cac mic néng
dé, luu trt, bao quan, chuin bi mau khéng dung quy dinh
hoéc do hong héc thiét bi.

CacgiatriCV%dugc sosanhvdil% do khdng chinhxaccho phép
(https://westgard.com/clia-a-quality/quality-requirements/
biodatabase1.html).

- Dirliéu ngoai kiém (EQA) dugc thu thap tir két qua chuong
trinh ngoai kiém cua Khoa Xét nghiém va gia trj 4n dinh
tham chiéu trong thoi gian tirthang 1-11 ndm 2025. Cac két
qua ngoai kiém khong dat tiéu chi chadp nhan theo chuong
trinh ngoai kiém dugc loai trir trude khi phan tich. Cac gia
tri Bias% dugc so sanh vdi B% do chéch cho phép (https://
westgard.com/clia-a-quality/quality-requirements/
biodatabase1.html).

-D{rliéuvé gidihansaisd cho phép (TEa) clia cac xét nghiém
dugc thu thap theo tiéu chudn CLIA nam 2025. (https://
westgard.com/clia-a-quality/quality-requirements/2024-
clia-requirements.html).

2.7.Tiéu chi danh gia

- Hiéu nang clia cac xét nghiém dugc danh gia dua trén chi
86 Sigma va dugc phan loai theo cac muc sau: = 6 Sigma
duoc xem & mirc hiéu nang ding cap thé gidi; tir 5 dén dusi
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6 Sigma la rat t6t; tir 4 dén dudi 5 Sigma la tét; tir 3 dén dudi 4
Sigma la ch&p nhan dugc; va dudi 3 Sigma la kém.

- DGi vdi cac xét nghiém cé chi s6 Sigma < 4, chi s6 QGI
duoc st dung dé xac dinh nguyé&n nhan sai s6, trong dé QG
<0,8 goiy sai s6 chiiyéu do dé chum (CV%); QGI> 1,2 do dé
chéch (Bias%), QGI tr 0,8-1,2 do ca dé chéch va dé chum.

2.8. Xir ly va phan tich sé liéu
Sé liéu dugc phan tich béng phan mém Microsoft Excel.
2.9. Pao durc nghién ctru

Nghién ctiu st dung s6 liéu phan tich t¥ cdc mau chuan IQC,
EQA, khong can thiép va thu thap thong tin ca nhan clia nguoi
bénh. Cac diliéu dugc str dung chi phuc vu cho muc dich nghién
cltu khoa hoc va caitién chat lugng xét nghiém. Nghién ciiu dugc
théng qua Hoi dong Dao dic trong nghién cliu y sinh hoc cla
Truding Dai hoc Tra Vinh theo Quyét dinh s6 236/GCT-HDDD ngay
26/12/2025; sy chap thuén cla ldnh dao Khoa Xét nghiém va
l&nh dao Vién Y Dugc hoc dan toc thanh phd H6 Chi Minh.

3. KET QUA NGHIEN cU'U

16 xét nghiém hda sinh dugc danh gia hiéu nang qua thang
do Six Sigma va cac xét nghiém cé Sigma duéi 4 dugc danh
gia chi s chat lugng muc tiéu thé hién qua cac bang sau:

Bang 1. D6 chum (CV%)

L61QC 1 L51QC 2
o ol v
Xetneniem M‘:a“ sD1|cV % Meza“ SD2 |V, % e %
LDL - N2 1,92 |0,06|3,08| 1,91 |0,06|3,19] 3,14
LDL-N3 | 4,12 |0,12] 2,97 | 4,12 |0,11| 2,66 | 2,79 %9
Glucose-N2 | 5,92 [0,11|1,83 | 5,87 |0,10{ 1,64 | 1,72
Glucose-N3 | 14,95 [0,22| 1,47 | 15,19 |0,24| 1,56 | 1,53 23
Uric Acid- N2 |339,03|3,10| 0,91 |350,71|4,62| 1,32 | 1,15
Uric Acid- N3 |534,61/4,55| 0,85 |547,07|5,48| 1,00 | 0,94 3
ALB-N2 | 39,32 |0,61| 1,54 | 38,33 |0,72| 1,87 | 1,73
ALB-N3 | 28,70 [0,36| 1,26 | 28,93 |0,51| 1,78 | 1,56 "o
tF;rt‘;tf:\Té 57,07 |0,65| 1,13 | 55,30 [0,64| 1,15 | 1,14
1,38
tzrt"atf:\'l’é 45,00 |0,55| 1,21 | 44,86 |0,64| 1,43 | 1,34
Ure - N2 7,09 [0,13| 1,83 | 7,30 |0,14| 1,97 | 1,91
Ure-N3 | 21,20 [0,38] 1,78 | 21,06 |0,31| 1,46 | 1,60 &0
Creatinine - N2 | 127,57 2,93 2,30 | 122,28 (2,81 2,29 | 2,30
Creatinine - N3 | 328,37 4,28 | 1,30 | 357,30|5,41| 1,51 | 1,42 298

- Trong thdi gian thu thap s6 liéu c6 su thay déi 16 mau

L61QC 1 L61QC2 chuén 1QC, CV cong don - CV,% dugc khuyén céo sl
Xétnghiem | " cv.%| 1% dung dé tinh Six Sigma theo CLSI H26-A2.
ean Isp1|cv,%| oo |sD2|cv,% L& A (V0 o X aA A
1 1 2 2 - Cac két qua CV,% cao haon CV % cho thay d6 phan tan
dirliéu @16 IQC2 nhigdu hon, d6 chum kém hon. Tuy nhién,
ALT-N2 | 42,44 1094)2,22| 87,29 |1,21) 3,25 | 282 | | GV 0, CV, % va CV,% dBu nhé han d6 bién thién cho phép
ALT - N3 147,09|2,24| 1,52 |151,69(2,51| 1,66 | 1,60 1%, ngoai trir albumin & muirc nong dé binh thudng co
CVh% vuot dé chum cho phép.
AST - N2 37,53 |1,00| 2,67 | 37,55 1,12 2,99 | 2,85 ) .
6,15 Bang 2. b6 chéch
AST-N3  [145,60(1,91| 1,31 |145,06|1,68| 1,16 | 1,23
Trung T
GGT-N2 | 53,97 (0,94 1,73 | 53,46 [0,89| 1,66 | 1,69 Xét nghiém binh | - r::)g(N Bias |Bias%| B%
6,7 ; ~ . n
GGT-N3  [174,63(2,05( 1,17 [144,20(2,11| 1,46 | 1,34 andinh
ALP-N2  |189,81(3,49| 1,84 |195,38|4,38| 2,24 | 2,07 ALT-N2 40,04 40,20 | 0,16 | 0,41 11.48
3,23 ] ’
ALP-N3  |371,87|6,02| 1,62 |377,76|8,43| 2,23 | 1,97 ALT-N3 141,99 | 145,17 | 3,18 | 2,24
Bilirubin AST - N2 36,72 36,00 |-0,72| 1,97
total.Nz | 31:59 |0:48| 1,52 | 31,71 |0,46| 1,44 | 1,48 6,54
otat- 109 AST - N3 150,42 | 151,00 | 0,58 | 0,39
Bilirubin, -1 g4 26 |1,30( 1,59 | 90,18 |1,06] 1,18 | 1,35 GGT-N2 49,66 49,00 |-0,66 | 1,33
total-N3 11.06
Bilirubin GGT-N3 161,48 | 161,67 | 0,19 | 0,12
direct.Ng | 17:34(0.68|3,90 | 16,51 |0,38| 2,28 | 2,96
184 ALP - N2 186,17 | 190,00 | 3,83 | 2,06
ilirubi ’ 6,72
Bilirubin, ,
drectNs | 2067 [077]3,73 | 21,44 |0,89| 4,13 | 3,96 ALP-N3 384,24 | 394,33 |10,09 | 2,63
chotesterol | , o |0 osl 157 | 405 loos| 185 | 165 Bilirubin, Total-N2 | 31,21 31,96 | 0,75 | 2,40 14
N2 . , . ) . , . ,
2,98 Bilirubin, Total-N3 | 84,57 84,75 | 0,18 | 0,22
Cholesterol-
N3 7,43 10,091 1,27 | 7,68 10,15| 1,91 | 1,64 Bilirubin, Direct-N2| 20,30 19,62 |-0,68 | 3,36
8,95
Triglycerides- Bilirubin, Direct-N3| 25,40 25,37 -0,03 | 0,14
No 0,98 |0,02|1,95| 1,03 [0,02|2,18 | 2,08
9,95 Cholesterol- N2 4,13 4,22 0,09 | 2,17
Triglycerides- 4.1
N3 2,76 10,04/ 1,51 | 2,87 10,05/ 1,84 1,70 Cholesterol-N3 | 7,57 7,68 | 0,11 | 1,40
HDL - N2 0,95 |0,03(3,00| 0,93 |0,04|3,85 | 3,49 Triglycerides- N2 1,04 1,02 -0,02 | 1,62
3,5 9,57
HDL - N3 1,82 |0,05|2,75| 1,80 |0,07|3,84 | 3,38 Triglycerides- N3 3,00 2,97 |-0,04]| 1,22
-#Cmssrefd 231
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Trung Trung
Xét nghiém Mbln.h binh PXN Bias |Bias%| B%
an dinh

HDL - N2 1,21 1,22 0,01 | 0,71
5,61

HDL - N3 2,50 2,59 0,10 | 3,82

LDL - N2 2,44 2,51 0,07 | 2,88
5,46

LDL-N3 4,02 3,94 -0,09 | 2,19

Glucose - N2 5,88 6,02 0,14 | 2,44
1,8

Glucose - N3 15,69 15,80 0,11 | 0,71

Uric Acid - N2 341,98 | 340,80 | -1,18 | 0,35
4,87

Uric Acid - N3 546,81 544,67 | -2,14| 0,39

ALB - N2 29,03 28,84 |-0,18 | 0,64
1,43

ALB - N3 41,58 42,08 0,50 | 1,20

Protein, Total-N2 45,53 45,02 -0,51 | 1,13
1,36

Protein, Total-N3 61,71 61,23 |-0,48 | 0,77

Ure - N2 7,20 7,10 -0,10 | 1,34
5,567

Ure - N3 21,42 21,25 |-0,17| 0,81

Creatinine - N2 118,61 121,80 | 3,19 | 2,69
3,96

Creatinine - N3 371,65 | 366,67 |-4,98 | 1,34

- Céac gia tri Bias c6 chéch +/- nhung muc sai léch nay it,
va duoc |8y tri tuyét d6i dé tinh Bias%.

- Cac gia tri Bias% nho hon do chéch (B%) cho phép, do sai
léch so vdi gia tri &n dinh ndm trong khoang dugc chap nhan.
Ngoai trir Bias% cua glucose & muirc ndng dd binh thudng
vugt ra ngoai khoang chéch cho phép (B%), chirng té da cé
sai s8 hé théng dan dén tinh trang vi pham quy tic 10X.

Bang 3. K&t qua tinh chi sé Sigma va QGlI

. Sigmaloissl L
Xét nghiém Tziz;é) Bias%|CV,% | 7€ |Sigma CS'GSI°
1QC chung
Triglycerides- N2 15 1,62 | 2,08 6,4
Triglycerides-N3 | 15 | 1,22 | 1,70 | 8,1 o4
HDL - N2 20 | 0,71 | 3,49 | 55
HDL - N3 20 | 3,82 3,38 | 4,8 8
LDL - N2 20 | 2,883,114 | 55
LDL-N3 20 | 2,19 | 2,79 | 6,4 >°
Glucose - N2 8 |244]172] 32 0,95
Glucose - N3 8 [071]153]| 48 2
UricAcid-N2 | 10 | 0,35 | 1,15 | 8,4
UricAcid-N3 | 10 | 0,39 | 0,94 | 10,2 &4
ALB - N2 8 |o064]173]| 43
ALB-N3 8 | 1,20 1,56 44 3
Protein, Total-N2 8 1,13 | 1,14 6,0
Protein, Total-N3 8 0,77 | 1,34 5,4 >4
Ure - N2 9o |1,34]191] 40
4,0
Ure - N3 9 |081[160] 51
Creatinine - N2 10 2,69 | 2,30 3,2 0,78
Creatinine-N3 | 10 | 1,34 | 1,42 | 6,1 32

- Két qua Sigma chung cho 16 thong s xét nghiém: c6 5
xét nghiém dat muc = 6 Sigma, 4 xét nghiém dat mdc tu
5 dén dudi 6 Sigma, 5 xét nghiém dat muc tlr 4 dén dudi
5 Sigma, 2 xét nghiém dat murc tr 3 dén dudi 4 Sigma.
Khéng c6 xét nghiém nao dudi 3 Sigma.

- Két qua Six Sigma & murc IQC - N2: c6 6 xét nghiém dat
= 6 Sigma, 4 xét nghiém dat 5 Sigma, 4 xét nghiém dat 4

: Sigma va 2 xét nghiém dat 3 Sigma.
Sigmal o, ; o6 .
o N .~ . N2 ek o A .
Xét nghiém TEa% |p. s CV.% tNg |sisma Chiso| + O' mtte 1QC - N3: co 9 mtfc xét nghiém dat = 6 Sigma, 4
2025 mire | hung Qal murc xét nghiém dat 5 Sigma, 3 muc xét nghiém dat 4 Sigma.
IQC e , . A L X e o RN
Q - Két qua QGI: 2 xét nghiém cé chi s6 Six Sigma dudi 4 la
ALT- N2 15 | 0,41 | 2,82 | 5,2 glucose va creatinine déu thuéc mirc néng dé binh thudng;
5,2 chi s6 QGl cuia glucose 4 0,95 va cla creatinine 14 0,78.
ALT-N3 15 | 2,24 | 1,60 | 8,0 , i > i - o
Bang 4. Banh gia 16 xét nghiém theo thang do Six Sigma
AST - N2 15 1,97 | 2,85 4,6
4,6 ] S6 lan
AST - N3 15 0,39 | 1,23 | 11,9 Chisé Phuong phap o N Quy tic | thuc hién
A . T x anh gia |Westgard-| QC(N)
GGT-N2 15 | 1,33 | 1,69 | 8,1 Six Sigma |  xétnghiém Sigma | Khoang
8.1 chay (R)
GGT - N3 15 0,12 | 1,34 | 11,1
Bilirubin total (11,9)
ALP - N2 20 | 2,06 | 2,07 | 8,7 ALP (8,7) Péngcép N=2 R=1
8,7 6-Sigma (26)| Uric acid (8,4) thé gidi 1,
ALP - N3 20 2,63 | 1,97 8,8 GGT (8,1) (world class)
Triglycerid (6,4
Bilirubin, Total-N2| 20 | 2,40 | 1,48 | 11,9 riglycerid (6,4)
11,9 LDL (5,5)
Bilirubin, Total-N3| 20 0,22 | 1,35 | 14,6 5-Sigma Protein total (5,4) R4t t&t 1 /9 R | N=2 R=1
. - (5dén<6) ALT (5,2) (excellent) 3s 725 as ’
Bilirubin, Direct-N2| 20 3,36 | 2,96 | 5,6 Bilirubin direct (5,0)
5,0
Bilirubin, Direct-N3| 20 0,14 | 3,96 | 5,0 HDL (4,8)
. Cholesterol (4,7) N=4,R=1
Cholesterol-N2 | 10 | 2,17 | 1,65 | 4,7 j;jslgfas AST (4,6) T6t (good) 13s//242s’ Rl hosc
4,7 (4den<S) 1 Atbumin (4,3) s [N=2,R=2
Cholesterol- N3 10 1,40 | 1,64 | 5,3 Ure (4,0)
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Sé lan
. . Quy tic | thuc hién
Si(nglis;a P)'(‘:;dn"i'lf’g‘;p Danhgia |Westgard-| QC(N)
g ghie Sigma Khoang
chay (R)
Trung binh/ _ _
3-Sigma Glucose (3,2) | chdpnhan | 1,/2, /R, N_ht;i_z
(3dén<4) | Creatinine (3,2) dugc /4. /8x g
A 1s N=2,R=4
(marginal)
Hanh
. doéng
2-Sigma . o
(2 dén < 3) Kém (poor) khac
phuc
ngay

16 xét nghiém hda sinh trong nghién ctu nay khong cé
hiéu nang kém can hanh déng khac phuc ngay. Cac xét
nghiém co chi sé Sigma muc trung binh can ap dung
day dd céac quy tac kiém soat va tan suét thuc hién noi
kiém (IQC) chat ché& han so vdi céc xét nghiém cé chi sd
Sigma cao hon. Nén vu tién cai tién xét nghiém glucose va
creatinine dé nang cao chat lugng xét nghiém.

4. BAN LUAN

Nghién cltu danh gia chat lugng 16 xét nghiém hda sinh
thudng quy, vdi 2 mirc ndng dd, thuc hién trén hé thdng
Beakman Coulter AU480 qua thang do Six Sigma tai Vién
Y Dugc hoc dén tdc thanh phd H6 Chi Minh nam 2025
da cho th&y hiéu nang gilta cac thdng sé xét nghiém va
cac murc nong dé clia tirng xét nghiém cé su khac nhau
theo tirng phuong phap. O mic IQC ndng do binh thuong
c6 6 xét nghiém dat = 6 Sigma (GGT, ALP, bilirubin total,
triglycerid, uric acid, protein); 4 xét nghiém dat 5 Sigma
(ALT, bilirubin direct, HDL, LDL); 4 xét nghiém dat 4 Sigma
(AST, cholesterol, albumin, ure); 2 xét nghiém dat 3 Sigma
(glucose, creatinine). O murc IQC ndng dd cao, co6 9 xét
nghiém dat = 6 Sigma (ALT, AST, GGT, ALP, bilirubin total,
triglycerid, uric acid, LDL, creatinine); 4 xét nghiém dat
5 Sigma (bilirubin direct, cholesterol, protein, ure); 3 xét
nghiém dat 4 Sigma (HDL, glucose, albumin). Da s6 xét
nghiém & muc IQC ndng dd binh thudng cé chi s8 Sigma
thdp hon & midc nong dod cao, diéu nay cho thdy & muc
néng do thap bi anh hudng nhiéu hon do thao tac st dung
pipette va hoan nguyén mau IQC, do gidi han dinh lugng
cuia phuong phap, tin hiéu nén dé bi nhiéu hon.

Trong quy trinh thuyc hién ndi kiém, mbi xét nghiém dugc
danh gia chat lugng qua ca 2 mde ndng do thuc hién trong
cung mét lan phén tich, nén chi s6 Sigma thap hon trong 2
muc ndng dé dugc chon dé cdng bd cho xét nghiém dé. Cu
thé, 14/16 xét nghiém c6 chi s6 Six Sigma = 4 (dat 87,5%),
trong doé c6 5 xét nghiém dat = 6 Sigma (GGT, ALP, bilirubin
total, triglycerid, uric acid, protein); 4 xét nghiém dat 5
Sigma (ALT, bilirubin direct, LDL, protein); 5 xét nghiém dat
4 Sigma (AST, cholesterol, HDL, albumin, ure). Con lai 2 xét
nghiém glucose va creatinine chi dat dugc mic chdp nhan
dugc (3 Sigma), két qua nay phu hgp véi két qua da dugc
béao cdo trong moét sé nghién clru cua Trinh Thi Phuong
Dung va cong sy (202) tai Trung tdm Y t&€ huyén Luc Ngan
trén hé théng may AU 680 co glucose dat 3 Sigma [11];
nghién cltu ctia V6 Thanh Tri va cong sy (2023) tai Bénh
vién Quéc té Phuong Chéau thuc hién trén hé théng may
AU 480, glucose & ca 2 mirc nong do déu chi dat 3 Sigma

[12]; nghién cltu ctia Nguyén Minh Ha va cong su (2024)
tai Bénh vién Nguyén Tri Phuong trén hé théng Beakman
Coulter DXC700AU, glucose dat 2 Sigma & ca 2 mic nong
do va creatinine & muc binh thudng dat 3 Sigma [13]. So véi
mét s& nghién citu quéc té, glucose va creatinine van a xét
nghiém c6 chi s6 Sigma thap hon céac xét nghiém khac [11]
va chi s6 Sigma creatinine néu cao han la do c6 sy khac
biét vé thiét bi, phuong phéap va diéu kién phan tich [12].

Mac du khong coé xét nghiém nao dat muc hiéu nang
kém can hanh dong khac phuc ngay, nhung 2 xét nghiém
glucose va creatinine chi dat mic Six Sigma trung binh cho
thay van cé nguy cd xay ra sai s6t néu khéng dugc kiém
soat chéat ché. Doi vdi xét nghiém glucose, Bias% (2,44) ldn
hon B% (1,8) va chi s6 QGI = 0,95 (trong khoang 0,8-1,2),
cho thay sai s6 bi tac déng bdi ca do chéch va dé chum,
phu hgp véi mic hiéu nang Six Sigma trung binh. Doi vdi
xét nghiém creatinine dat 3,2 Sigma c6 do chum, dé chéch
léch nhe nhung van ndm trong gii han cho phép va chi s
QGI = 0,78 (QGI < 0,8) cho thay sai s6 chu yéu mang tinh
ngau nhién do dé chinh x4c ctia phuong phap. Xét nghiém
creatinine thyc hién theo phuong phap Jaffé déng hoc
khéng chinh xac bang phuong phap enzymatic da dugc
nha san xuat céng b6 trong huéng dan str dung thudc thir.
Do dd, dé kiém soat chat lugng ndi kim, can ¢ cac hanh
dong cai tién dé giam sat hiéu chuén, theo déi chat lugng
thuBc th, thiét bi, kim soéat thao tac pipette, diéu kién
méi truding dé cai thién dd chum, dé chéch va ap dung day
du cac quy tdc Westgard 1,/2,/R, /4, /8 (N=4,R=2hoac
N =2, R=4). Bén canh dé, & ndng do binh thuong cuia xét
nghiém albumin, tuy cé Sigma dat mdéc 4 nhung do chum
(1,73) cao hon 1% cho phép (1,6). Vi vay, xét nghiém nay
cling can theo déi, giam sat va ap dung cac quy tac 1,72,/
R,/4,,(N=4,R=1hodcN=2,R=2) dé kiém soat tét hon.

Trong qua trinh nghién cttu, su thay déi 16 thuéc thir cling
nhu 16 chat chudn (IQC) tao nén sy thay déi it nhigu dén
dd chum va dé chéch cla quan thé sé liéu nén chi s6
Sigma thap gia tao, khong phan anh dung chat lugng cla
xét nghiém. Vi vay, phai dung coéng thic tinh CV% cong
don cho tirng 16 mau IQC khi tinh chi s& Sigma va tién
hanh nghién cu danh gia lai sau khi thuc hién cac cai
ti€n, vdi thai gian theo d6i dai hon nham khang dinh dé 6n
dinh va chét lugng clia phuong phap xét nghiém.

5. KET LUAN

Nghién cttu cho thay ép dung két hgp thang do Six Sigma
phan tich theo mirc néng dé va chi s6 chat lwugng muc tiéu
cho phép danh gia thuc trang hiéu nang cac xét nghiém
héa sinh. Tir d6 lw'a chon céc quy tic kiém soat va tan suat
thuc hién ndi kiEm phu hgp cho tirng xét nghiém. Két qua
nghién cu la co s& khoa hoc cho cong tac quan ly va cai
tién chat lugng phong xét nghiém.
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