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QUA TRINH PHAT TRIEN KIEM
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2 Levels of Controls Sigma cang thdp cang dp dung
nhiéu quy tac kiém sodt va nguoc lai

Data

ac Report Results

Westgard Sigma Rules ™

3 Levels of Controls

Report Results

A

N A

60 | 50 | 40 | 30
Sigma Scale = (%TEa-%Bias)/%CV

To6i uu héa:
¢ Choéng ldng phi 60 | 50 I 40 | 30
. Sigma Scale = (%TEa-%Bias)/%CV

Tdng cudng kiém sodt xét nghiém “yéu”
TU 2010: SIX SIGMA



Cac sach tiéu biéu: V P
» Basic Method Validation
» Basic QC Practices
» Basic QC Practices with Statistical Process
Control
 Basic Quality Management Systems
+ CLIA '88 Quality System Regulations
+ Six Sigma Quality Design and Control
+ Six Sigma Risk Analysis
Westgard Rules (1981)
Six Sigma (2001)
Mo hinh PBRTQC (2019)

Sdch chuyén khdo: ~15-20 dau sdch chinh (~30+ ban tdi ban)
Bai bao & céng trinh nghién curu: ~200 cbng trinh

Bdo cdo & Bai giang quéc té: ~400+ hi thdo va bai viét dao
tao

Giao su James O.
Westgard
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Tam anh hudng & U'ng dung.rong khap

Statistical Quality Control for Quantitative

Measurement Procedures: Principles and

C LSI C24A3 Definitions; Approved Guideline—Third
Edition
IFCC o
TIEUCHUAN  ISO
CAP QUOC TE 15189
ISO

P bim i 4
[

Y - e £
Phong xét nghiém y te
Yéu ciiu vit chit Irgng va niing lye
Laboratoires de biolagie yédicale — Exigences
Concernant la Qualité et la compétence

Cdc cbng trinh cda 6ng da duoc cdc té chuc quic té
quy chudn héa thanh huéng dan chinh thirc.




VP

Tam anh hudng & U'ng dung réng khap

Gido trinh "Quan ly Chat lugng Xét nghiém" - Dai hoc Y Dugc
TP. H6 Chi Minh.

Gido trinh "Dam bao Chat lugng & Kiém chuan Xét nghiém" -
Pai hocY Ha Noi.

Gido trinh "Noi kiém tra chat lugng xét nghiém" -
TTKCXNTPHCM

Cdc cbng trinh cda 6ng dé duoc cdc to churc quic té
quy chudn héa thanh huéng dan chinh thirc.

CHAT LUONG XET NGHIEM

Séch dung dao tao Bai hoe, Sau dar hoc
va Dao tao lién tyc can bo y te

(Xudt ban lén thir sau)
Chui bién: TS. TRAN HOU TAM
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Tinh doc lap

Khong thudc hang may xét nghiém, héa chat nao
Minh chirng két qua bang dir liéu phan tich




SIGMA
VP

Tinh khach quan

Minh chirng bang Dir liéu goc
Phong xét nghiém phai trinh ndp toan b dir liéu
N&i kiém (IQC) va Ngoai kiém (EQA) g6c




TONG QUAN CHUONG TRINH SIGMA VP

. ] Sigma metrics = (TE, - Bias)/CV
TEa: Total Allowable Error — Tong sai s6

cho phép -TEa +TEa
Bias: D6 chéch wéc tinh tir nhdm déng Bias
dang hodc chwong trinh ngoai kiém tra

CV: coefficient of variation — Hé sb bién

True value

thién cha di liéu noi kiém tra

! defects

-6s -55 -4s5 -35 -25 -1s 0s 1s 2s 3s 4s 5s 6s

https://westgard.com/



TONG QUAN CHU'ONG TRINH SIGMA VP

: Defects per Million
Sigma Level Opportunities
10 691,462 3
20 308,537 69
30 66,807 93,3
40 6,210 99,38
50 233 99,977
World Class 2
60 34 99,89966

60 50 40 30 20

https://imfactory.com.pl/






TEST Mirc nong 46 TEa Source TEa | Group or PeerMean|Lab Mean|Bias Units| % Bias| SD |CV|Sigma ROCH E CO BAS
Albumin Binh thudng CLIA 2025 g 10471 40.79 031 08 04| 1] 73
Al Phos Binh thuimg CLIA 2025 20 159.158 159.01 0.15 01 |23[14] 138
ALT Binh thiromg CLIA 2025 149 38.718 4028 1.57 4 1.1]129] 3.8
Amylase Binh thutng CLIA 2025 20 81589 8211 052 06 | 1 [13]153
ApoB Binh thirong EFLM 2024 min 15.9 No data 120.16 |#VALUE! 4.4 31|26] 45
AST Binh thudng CLIA 2025 125 46247 48.04 179 39 |12]26] 33
Bilirubin, Direct Binh thutng | Ricos 2014 Desirable| 44.5 17.203 1821 101 50 |06]32] 123 Blas %
Biirubia, Total Binh thudng CLIA 2025 20 26,625 26.71 0.09 03 [05]18] 00
Calcium Bih theomg | CLIA 2025 2 2.099 2.08 0.02 1 | o 11|01 15 PSA
Cholesterol Binh thwéng CLIA 2025 10 4043 4 0.04 1 o |12] 76 12.8%
Cholinesterase Binh thudng Ricos 2014 98 No data 561299 |#VALUE!| 01 |62 [11] &8 .
Creatinine Kinase (CK) | Binh thwong CLIA 2025 20 172.907 17598 | 308 18 [39]22] 81
Creatinine Binh thudng | CLIA 2025 10% or | 15.3 115,185 11541 023 02 [18]15] o8 Cortisa
GGT Binh thutng CLIA 2025 13 50.355 50,54 04 |17]34] 43 1 CAI5 g0
Glucose Binh thuéng | CLIA 2025 8%or | § 5.829 5.86 05 [o1]os] 55 Bili, 2 ©n
HDL Binh thutmg CLIA 2025 20 No data 12 2 [of1s]22 D -
IeE Binh thudng CLIA 2025 20 No data 229.53 33 [61]27] 62 59% .
Tron Binh thuéng CLIA 2025 15 18728 18.36 2 |o03|16] 52 ¢
Lactate Binh thung Ricos 2014 304 166 163 21 |0 [1]275 2 . .
LDL Binh thudng CLIA 2025 20 3202 325 14 | 0 [11] Jos ¢ S p .
LDH Binh thudng CLIA 2025 15 202.734 202.52 01 [57[28] 52 ‘ .
Lipase Binh thiromg EFLM 2024 min 193 36.869 37.54 18 05|14] 12.2 L * A > * e ®
Magnesi Binh thwémg | CLIA 2025 15 0.93 092 15 [o12[115 e w D s e e A v . .
Phosphorous Binh thuéng | CLIA 2025 10% or | 10 1432 145 14 |0 [11] 7.0
B Db iee | AT 739 1,069 106 02 [0 12| o o“‘\q“ P”\““ \@«0‘ o ‘%’ RS d-’ \*oy\&\“’(\ ¢ 0” O ol &(\6@50& h° ;‘”’5092&4’5‘ F IS
Protein, Total Binh thuing CLIA 2025 8 56117 56.05 01 [o7]12] 65 V\“&ﬂ‘ Gov‘}:\o ® o*'a \‘;ﬁ s‘?qo‘ @‘ c'a“ \*" N e
Transferrin Binh thwong | EFLM 2024 min | 102 1933 201 38 [ o i3] 5 PN o“? e
Triglycerides Binh thutmg CLIA 2025 15 1109 111 0 03 | 0 [14] 708 &a\“‘
Urea Nitrogen Binh thirong CLIA 2025 9 6.932 6.86 0.07 1.1 0.1]19] 4.2 c
Uric Acid Binh thutng CLIA 2025 10 329 3276 14 04 [33[1] 95 Xét nghism
CA 1251 Binh thuong CLIA 2025 20 22936 2225 069 3 |o0s[24] 7
CA15-3 Binh thutng Rilibak 24 22913 2443 152 66 |07]3] 5.8
CEA Binh thuong CLIA 2025 215 4443 465 021 47 [o1[31] 5.4
Cortisol Binh thudng 20.00% 20 640873 59064 | 5023 | 78 |16 [27] 45
Estradiol Binh thuing 30.00% 30 223687 2242 051 02 |55(25] 121
FSH Binh thirong 2 IU/L or 18% 18 21948 2235 0.4 18 04]16| 99
LH Binh thudng 20.00% 20 34.81 3492 0.11 03 |o06[18] 707
PSA Binh thirong CLIA 2025 20 1.848 208 0.24 12.8 0 |1.5] 4.8
TSH Binh thudng | 20%or 0.2 minl | 20 2496 242 0.07 29 |o1]29] 6




TEST Mirc nong 46 TEa Source TEa | Group or PeerMean|Lab Mean|Bias Units| % Bias| SD |CV|Sigma
Albumin Binh thréng CLIA 2025 8 40471 40.79 0.31 08 |04 1] 73
Alk Phos Binh thrrong CLIA 2025 20 159.158 159.01 0.15 01 |23]14] 138
ALT Binh thiromg CLIA 2025 149 38.718 4028 1.57 4 1.1]129] 3.8
Amylase Binh thwong CLIA 2025 20 81.589 82.11 0.52 0.6 1 |13] 155
ApoB Binh thirong EFLM 2024 min 15.9 No data 120.16 |#VALUE!| 44 31|26] 45
AST Binh thwong CLIA 2025 1255 46.247 48.04 1.79 39 |12|26] 33
Bilirubin, Direct Binh thwong | Ricos 2014 Desirable| 44.5 17.203 18.21 1.01 59 106]3.2] 12.3
Bilirubin, Total Binh thong CLIA 2025 20 26.625 26.71 0.09 03 |05]18] i0.9
Calcium Binh thwrong CLIA 2025 12 2.099 2.08 0.02 1 0 |1.1] 10.1
Cholesterol Binh thwong CLIA 2025 10 4.043 4 0.04 1 0 |12] 706
Cholinesterase Binh thwéng Ricos 2014 9.8 No data 5612.99 |#VALUE!| 0.1 |[62]11] 88
Creatinine Kinase (CK) | Binh thwéng CLIA 2025 20 172.907 175.98 3.08 1.8 |3.9]22] &1
Creatinine Binh thwong | CLIA 2025 10% or | 15.3 115.185 11541 0.2 02 |18]15] 98
GGT Binh thwong CLIA 2025 15 50.355 50.54 04 |1.7]34] 43
Ghucose Binh thwong | CLIA 2025 8% or 8 5.829 5.86 05 ]10.1]09] &85
HDL Binh throng CLIA 2025 20 No data 12 2 0 |1.5] 12.2
IgE Binh throng CLIA 2025 20 No data 220.53 33 |61]27] 62
Iron Binh thuéng CLIA 2025 15 18.728 18.36 2 03]16] 82
Lactate Binh throng Ricos 2014 30.4 1.66 1.63 2.1 0|1]275
LDL Binh théng CLIA 2025 20 3.292 325 14 0 |1.1] lo.6
LDH Binh thwong CLIA 2025 15 202.734 202.52 01 |57]28] 5.3
Lipase Binh thiromg EFLM 2024 min 193 36.869 37.54 18 05|14] 12.2
M Binh thuwong CLIA 2025 15 0.93 0.92 1.5 0 |1.2] 1.5
Phosphorous Binh thweomg | CLIA 2025 10%or | 10 1432 145 14 0 |11] 7.9
Potassium Binh thwong CLIA 2025 7.39 4.069 4.06 0.2 0 |12] 6
Protein, Total Binh thwong CLIA 2025 8 56.117 56.05 01 ]07]12] 65
Transferrin Binh throng EFLM 2024 min 10.2 1933 201 38 0 |13] 5
Triglycerides Binh thwromg CLIA 2025 15 1.109 1.11 0 03 0 |1.4] 10.8
Urea Nitrogen Binh thirong CLIA 2025 9 6.932 6.86 0.07 1.1 0.1]19] 4.2
Uric Acid Binh thwong CLIA 2025 10 329 327.6 14 04 |33]1] 95
CA 12511 Binh thrrong CLIA 2025 20 22936 2225 0.69 3 05)24] 7
CA 15-3 Binh thwong Rilibak 24 22913 24.43 152 66 |07]3] 58
CEA Binh thirong CLIA 2025 215 4443 4.65 0.21 47 101]3.1] 5.4
Cortisol Binh thwong 20.00% 20 640.873 590.64 50.23 78 |16 |2.7] 45
Estradiol Binh thwong 30.00% 30 223.687 2242 0.51 02 |55]25] 12.1
FSH Binh thirong 2 IU/L or 18% 18 21948 2235 0.4 18 04]16| 99
LH Binh thwong 20.00% 20 34.81 34.92 0.11 03 |06]18] 10.7
PSA Binh thirong CLIA 2025 20 1.848 208 0.24 12.8 0 |1.5] 4.8
TSH Binh theong | 20%or 0.2 mnL | 20 2.496 242 0.07 29 |0.1]29] ¢
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ROCHE COBAS

Mikc nong dé TEa Source TEa  Group or PeerMean | Lab Mean ; Bias Units % Bias' SD  CV Sigma

Thap 0.08 8 31.65 3149 0.16 05 [02{08 96

Cao 02 20 No data 31566 |#VALUEI| 29 14314 126

Cao 6 UL or 15.0 15 130,478 13143 095 07 18113 j06

Cao 02 20 251.225 26168 | 1045 42 [19(07] 213

Cao 15.9 15.9 No data 180.71 [#VALUEI| 44 137i21! 5.6

Cao 6 UL or 15.0 15 150.075 151.02 0.94 06 [ 17i11]129

Cao 0.445 445 31.103 33.43 233 75 108123 163

Cao 0.4 mg/dL (5.13 umolL) or 20% | 20 71.028 73.69 266 38 (08111 i1

Cao 0.2495 mmolL 814 3.093 3.06 0.03 1 0 {07 96

Cao 0.1 10 7.747 767 0.08 1 l01i08 113

Cao 0.098 98 No data 5164.59 [#VALUE!| 0.1 |44 0.8 114

e (CK) Cao 02 20 51541 524 859 17 _157]11]} 168

Cao 17.7 umolL 10 379.995 380.03 0.04 0 [23106] l66

Cao 5UL or 15% 15 165.23 168.07 2.84 17 _119]121 115

Cao 0.333 mmolL 8 15.161 1521 0.05 03 101[07! i04

Cao 6 mg/dl or 20% 20 No data 156 {#VALUEL! 2 | 0 {141 ]28

Cao 0.2 20 No data 11445 (4VALUEI| 33 [3403] 55

Cao 0.15 15 39.577 3924 034 09 0411148

Cao 03 304 6.091 61 0.01 01 [01{09 337

Cao 02 20 4.561 458 0.02 03 101{13 148

Cao 0.15 15 365.811 364.15 1.66 05 [53]15] 00

Cao 0.193 19.3 69.242 69.68 0.44 06 |08[1.1]1i66

Cao 0.15 15 1.748 1.73 0.01 08 | 0109|158

Cao 0.097 mmolL 10 2239 227 0.03 13 | 0 107] 1.7

Cao 0.3 mmolL 4389 6.128 6.13 0 0 101011} 44

Thap 0.08 8 44.947 44.64 03 0.7 105[11i 67

Cao 0.1 102 1.824 191 0.08 44 (0 [11356

Cao 0.15 15 2832 2388 0.05 17 | 0 [09] 144

Cao 0.333 mmolL or 9% 9 18.394 18.54 0.14 0.8 [03[19] 44

Cao 01 10 523 52095 205 04 |38i07] 133

Cao 0.2 20 94.139 9839 4.25 45 [26126] 5.0

Cao 24 24 59.681 62.19 251 42 1191311 a5

Cao 15% or 1 ng 15 24.672 2498 031 12 1091371 37

Thap CLIA 2025 20 201 87 18862 | 1325 66 147125 54

Cao 02 20 956 494 868.73 | 81.77 92 123126] 42

Thap CLIA 2025 30 | 67.417 64.98 243 36 132151 53

E Cao 0.3 30 449.99 44825 174 04 19421142
FSH Thap CLIA 2025 338 5782 591 0.13 23 10226 121
FSH Cao 21U or 18% 18 48.453 4839 0.06 01 [08{17] 103
LH Thap CLIA 2025 20 462 4383 021 45 101i24 04
LH Cao 0.2 20 50.07 50.7 0.63 13 10918] 106
PSA Cao 0.2 ng/ml. or 20% 20 11.663 1271 1.05 9 [02]17] 66
TSH Thap CLIA 2025 20 0135 0.13 0 19 | 0 [44] 41
TSH Cao 20% or 0.2 miwlL 20 33419 33.89 047 14 11i31] ¢
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ROCHE COBAS

Mikc nong dé TEa Source TEa  Group or PeerMean | Lab Mean ; Bias Units % Bias' SD  CV Sigma

Thap 0.08 8 31.65 3149 0.16 05 [02{08 96

Cao 02 20 No data 31566 |#VALUEI| 29 14314 126

Cao 6 UL or 15.0 15 130,478 13143 095 07 18113 j06

Cao 02 20 251.225 26168 | 1045 42 |19(07]213

Cao 15.9 15.9 No data 180.71 [#VALUEI| 44 137i21! 5.6

Cao 6 UL or 15.0 15 150.075 151.02 0.94 06 [ 17i11]129

Cao 0.445 445 31.103 33.43 233 75 108123 163

Cao 0.4 mg/dL (5.13 umolL) or 20% | 20 71.028 73.69 266 38 (08111 i1

Cao 0.2495 mmolL 814 3.093 3.06 0.03 1 0 {07 96

Cao 0.1 10 7.747 767 0.08 1 l01i08 113

Cao 0.098 98 No data 5164.59 [#VALUE!| 0.1 |44 0.8 114

(CK) Cao 02 20 51541 524 859 17 _157]11]} 168

Cao 17.7 umolL 10 379.995 380.03 0.04 0 [23106] l66

Cao 5UL or 15% 15 165.23 168.07 2.84 17 _119]121 115

Cao 0.333 mmolL 8 15.161 1521 0.05 03 101[07! i04

Cao 6 mg/dl or 20% 20 No data 156 [#VALUE!| 2 | 0 {141 128

Cao 0.2 20 No data 11445 (4VALUEI| 33 [3403] 55

Cao 0.15 15 39.577 3924 034 09 0411148

Cao 03 304 6.091 61 0.01 01 [01{09 337

Cao 02 20 4.561 458 0.02 03 101{13 148

Cao 0.15 15 365.811 364.15 1.66 05 [53]15] 00

Cao 0.193 19.3 69.242 69.68 0.44 06 |08[1.1]1i66

Cao 0.15 15 1.748 1.73 0.01 08 | 0109|158

Cao 0.097 mmolL 10 2239 227 0.03 13 | 0 107] 1.7

Cao 0.3 mmolL 4389 6.128 6.13 0 0 101011} 44

Thap 0.08 g8 44.947 4464 0.3 07 105011 67

Cao 0.1 102 1.824 191 0.08 44 (0 [11356

Cao 0.15 15 2832 2388 0.05 17 | 0 [09] 144

Cao 0.333 mmolL or 9% 9 18.394 18.54 0.14 0.8 [03[19] 44

Cao 01 10 523 52095 205 04 |38i07] 133

Cao 0.2 20 94.139 9839 4.25 45 [26126] 5.0

Cao 24 24 59.681 62.19 251 42 1191311 a5

Cao 15% or 1 ng 15 24.672 2498 031 12 1091371 37

Thap CLIA 2025 20 201 87 18862 | 1325 66 147125 54

Cao 02 20 956 494 868.73 | 81.77 92 123126] 42

Thap CLIA 2025 30 | 67.417 6498 243 36 132151 53

E Cao 0.3 30 449.99 44825 174 04 19421142
FSH Thap CLIA 2025 338 5782 591 0.13 23 102(26] 121
FSH Cao 21U or 18% 18 48.453 4839 0.06 01 [08{17] 103
LH Thap CLIA 2025 20 462 4383 021 45 101i24 04
LH Cao 0.2 20 50.07 50.7 0.63 13 10918] 106
PSA Cao 0.2 ng/ml. or 20% 20 11.663 1271 1.05 9 [02]17] 66
TSH Thap CLIA 2025 20 0135 0.13 0 19 | 0 [44] 41
TSH Cao 20% or 0.2 miwlL 20 33419 33.89 047 14 11i31] ¢




ROCHE COBAS

100 — 100 —
N N\
NN
\\ \\\
\ \\\ \\\
7 - . 75— \\\ NG
\\\ \
. ‘\ \\\
4 \ ~ 19
7. )
N \ \ N
@, \ Sor
50 — 1:96/ 50 — \ \\ ‘96 5,
(] . . \\‘ (\J
\ \ N3
World Qe World \\Q .
class ol AST -~_ class \% =Y
“Z 55533 . %3 N
K ‘ e o
LRI ) G
25 \ pe) N 25 | \ \ \
\ o ss3a % T
o ° . 4 ™
o P A (% : \ Z (,\O N
. = o (o) .3 LN (e} S
. i K < 4 N - e \Q oot 4 e
. > " et S . > G
s _® . S . o 8, \ 2 N
o s a? o L] . S 0 e g \L NG
T 60 T 50 4o 30 ! | T 60 T 50 | 40 30 | 20 |
66 100 26 400 300 020 100 400 560

MUrc binh thudng MUrc bat



ALINITY ClI

100 =y
N
N\
\ N
\ N\
e
75 4 \ \.\
\ \\\-
\_\.-
\\ .
\ [ N
\

50 — \ e
World \§0 K+ Creatini
class % §5=39 n

%\ * ss=20
= ‘

25— \ k O

\ ()
\ %
.
Ure
A \ % $5=3.8
\ -~ —3.
. R
LY \ Y
9= U M TQ/
w60 N 50 40

. N\
World \% Creatini \'\_\
n <
class o

=z =
\% SS.E,T
\Cad
25— \\ oy
. \
‘2 \e Z ® (%
\ X (o)
e Lo ©~
L = bt \\ %
o= T - T T 1

[ 1] 60 160 50— 00 40 30 200 Zb- 300

Murc binh thudng

MUrc bat
thuong




ATELLICA
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87% théng s6 dat yéu cau
Tiép tuc duy tri va nang
cao

13% khong dat
Panh gid nguyén nhan, khac phuc




