BENEFIT OF

SIGMA METRIC
IN CLINICAL LABORATORY




IN MEDICAL SECTOR

48.00096.000 patients deaths/year is
caused by errors ( IOMSA)

70% of all informatioaused for patient care
IS provided by the clinical laboratory.



IN CLINICAL LABORATORY

The challenge Is to ensuré
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LABORATORY PROCESS TO ACHIEVE

ERROR FREE PROCESSES

QUALITY CONTROL

External QC
Peer Group QC

Preanalytical QC ?
ACCREDITATION

KARS, KALK, ISO 15189
AUTOMATION
CONTINUOUS EDUCATION AND TRAINING



The old pippettes have been replaced by large
computerized , advanced instruments,

WHY would you want to use a 50 years old QC
rules on a cutting edge instruments?

JO Westgard




WHY SIGMA METRIC

Offer methodology for measuring process
performancequantitatively
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LABORATORY AIM

HIGH QUALITY
TOP QUALITY
INTERNATIONAL QUALITY
BEST QUALITY
WORLD CLASS QUALITY



SIXSIGMA

1980

Introduced by Motorola

1990 Applied widely In manufacturing

iIndustry

2000 Applied in service industry




6 SIGMA (0):

WORLD CLASS QUALITY

Six Sigma performance is the ability of highly capable
processes to produce output within specification.

Six Sigma means defects below 3.4 defects per (one)
million opportunities (DPMO).

o Capability | Defects per ng:ﬂ"ﬂ?“"“““"'h“ Yield (no defects)

2 308,537 69.1%
3 66,807 93.3%
4 6,210 99 4%
5 233 99 97%
6 3.4 99 .99966%



CLINICAL LABORATORY
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SIGMA METRICS IN CLINICAL LABORATORY

Sigma Metrics of Laboratory Processes (Romania)
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Sources: Quality Indicators in the Preanalytical Phase of

Testing in a Stat Laboratory, Grecu DS, Vlad, DC, Dumitrascu W t d Q'
V, Lab Medicine Winter 2014, i45:1:74-81 eS a r ~




DEFECTS IN CLINICAL

LABORATORY

DEFECT = ERROR

Lab A performance 354 SA . Defets per Millon Opportunies .
1% error rate 0Cpeiy o0 fil ot

2 ik 1%

If PatientB
-10 test :error probability 10% } il ik
-2x/ week :error probability 20%



IMPLEMENTATION OF
SIGMA METRIC IN
CLINICAL LABORATORY



SIGMA METRIC

IN CLINICAL LABORATORY

Check outcome&y count defects

Pre and post analytical phase
41 4 S & PA defects) £ |

Characterizingsariation of process
Analytical phase



Measure OQutcome Measure Variation

SIGMA METRICIN CLINICAL LABORA

Inspect Outcomes
and Count Defects

}

Measure Variation
of Process

Calculate Defect
Per Million (DPM)

!

}

Calculate s, bias,
and Sigma Metric

Convert DPM
to Sigma Metric

}

Control Process
Outcome




FUNDAMENTAL CONCEPTS
OF SIXSIGMA

Quality requirement= bias + imprecision
X + quality requirement % (bias + 6SD)

If Bias i1sO (zero):
X +quality requirement= x+6SD



SIXSIGMA IN CLINICAL

LABORATORY

CLIA TEa =+/- 10% §180 200 mg/dL 220
At 200 mg/dL.:
+-20mgdL € = = = = -—T- =7
20 mgdL/6s=3.33
mg/dL -~ ~
-6s should +6s should
15=3.33 fit into 10% fit into 10%
3.33/200=1.66 %CV [~ N
L~ HRE

-6s -5s -4s -3s -2s -1s 0s 1s 2s 3s 4s 5s 6s



SIXSIGMA IN

CLINICAL LABORATORY

If CLIA TEa =+/- 10%

bias 4mg/dL 2% At 200 mg/al.
A CV=(Teaz Bias)/ 6 L LT
=(10-2)/6 20 mgdL/Bs=3.33
mg/dL |~

.65 should )
15=3.33 |} fitinto 10%

3.33/200=1.66 %CV |~ ~

=1,3 %

+6s should
fitinto 10%

65 =5 -4s =35 =25 -15 05 15 25 35 45 55 65



Six Sigma in the Clinical Laboratory

Sigma metric = (TE_ — Bias)/CV
(all expressed as %)

True Value

: defects ]

-6s -5s5 -4s -3s -2s -1s 0s 1s 2s 3s 4s 5s 6s



IMPLEMENTATION OF 6 SIGMA IN

CLINICAL LABORATORY

SETTING PERFORMANCE SPECIFICATION
MEASURING ANALYTICAL PROCESS
QUALITY

SELECTING IQC PROCEDURE
SELECTING INSTRUMENT AND METHOD



IMPLEMENTATION OF 6 SIGMA

IN CLINICAL LABORATORY

SETTING PERFORMANCE SPECIFICATION
Quality Design and Control Process

Process for translating customer needs imaduct
andproduction specifications

CUSTOMER NEEDS :
QUICK RESULT
GOOD SERVICE
SAFETY
CORRECT RESUATSIGMA
ETC



*Group and within subject BV

*Preanalytical error

Medically
Important

Proficiency
Testing
Criteria

Diagnostic

Total
Biologic
Goals

Individual
Biologic
Goals

Clinical Outcome
Criteria (D,,,)

lAnaIytical Outcome

Criteria (TE))

Performance Criteria
SDy.y: Biasy,,,
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'Y e,
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s State ™, i I .
{ ofthe 3,.»l  Operating Specifications - Arbitrary *
., Art | (Smeass Dias, ..., control rules, N) ‘., .Control o
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IMPLEMENTATION OF 6 SIGMA
ANALYTICAL PHASE

SETTING PERFORMANCE SPECIFICATION
MEASURING ANALYTICAL PROCESS
QUALITY

SELECTING IQC PROCEDURE
SELECTING INSTRUMENT AND METHOD



MEASURING ANALYTICAL
PROCESS QUALITY

1
e .



SYSTEM OF QUALITY STANDARD

(Stockholm 1999)

Clinical Decision Interval (Clinical Outcome
Criteria)

Maximum allowable SD and Maximum
allowable bias (analytical performance
criteria)



MEASURING QUALITY

TEa : decision interval,analytical
performance, guidelines

( Biologivariation,RCPA, NCEP)

Bias : difference from true value
(EQAS,Peer group, reference method)

S . CV / SD from precision study (IQC)



QUALITY REQUIREMENT

Table 2. Allowable Limits of PerfOrie werum Chemistry programs. ™ Chemistry Analyte Limit Source

Analyte Unit +/- To Then Basis of Limits Albumin (ALB) +10% CLIA

Alkaline Phosphatase (ALP) 1 30% CLIA
ALT UL s 40 12% Optuuzll Imprelclsion Alanine Aminotransferase (ALT) 120% CLIA
Albumin oL 2 33 6% Desirable Total Error
Alk Phos UL 15 125 12% Desirable Total Error Amylase (AMY) 130% CLIA
Amylase UL 10 100 10% Desirable Imprecision Aspartate Aminotransferase (AST) 1 20% CLIA
AST UL 5 40 12% Desirable Imprecision Bilirubin, Total (TBILI £ 0.4 mg/dL or 20% (greater CLIA
Bicarbonate mmol/L 2 20 10% Minimal Total Error . ( ) == g/ % (g )
Bilirubin jumol/L 3 25 12% Optimal Imprecision Calcium (CA) +1.0 mg/dL CLIA
Conj. Bili. pmol/L 3 15 20% Optimal Imprecision Cholesterol, Total (CHOL) +10% CLIA
Calcium mmol/L 010 250 4% Minimal Imprecision +9% NCEP
Chloride mmol/L 3 100 3% Minimal Total Error ~ .
Cholesterol mmol/L 03 5 6% Desirable Imprecision HDL Cholesterol (HDL-C) t30% CLIA
CKMB UL 3 15 20% Desirable Imprecision +13% NCEP
CK U/L 15 25 12% Optimal Imprecision LDL Cholesterol (LDL-C +129 NCEP
Creatinine jumol/L 8 100 8% Minimal Imprecision ° es‘ erol { ) = oﬁ
Ferritin ng'L 4 27 15% Desirable Imprecision Chloride (CL) t5% CLIA
Fructosamine  pmol/L 15 250 6% Minimal Imprecision Creatine Kinase (CK) *30% CLIA
GGT U/L 5 40 12% Desirable Imprecision Py ¥ o
Glucose mmol/L 0.4 5 8% Desirable Imprecision Creatinine (CREA) 0.3 mg/dL .Dr 15% (greater) CLIA
HDLC mmol/L 0.1 0.8 12% Minimal Imprecision +7.6% (desirable), £ 11.4% NKDEP
Iron jumol/L 3 25 12% Optimal Imprecision (minimum)
TIBC pmol/L 4 50 8% Minimal Total Error I o
Lactate mmol/L 0.5 4 12% Optimal Imprecision Glucn?se (GLU) + 6 mg/dL or 10% (greater) cLA
LD U/L 20 250 8% Desirable Imprecision Hemoglobin Alc (HbAlc) * 6% NGSP
Lipase U/L 12 60 20% Desirable Imprecision IRON (FE) +20% CLIA
Magnesium mmol/L 0.1 1.25 8% Minimal Total Error

+ 0,

Osmolality mOsm/L 8 266 3% Minimal Total Error Lactate Dehydlrogenase (LDH) * 20% CLIA
Phosphate mmol/L 006 075 8% Desirable Imprecision Magnesium (MG) +25% CLIA
Potassium mmol/L 0.2 4.0 5% Desirable Imprecision PCO, +5 mmHg or 8% (greater) CLIA
Protein gL 3 60 5% Desirable Total Error H +0.04 CLIA
Sodium mmol/L 3 150 2% Minimal Total Error P -
Transferrin oL 02 2.5 8% Minimal Total Error PO; +3SD CLIA
Triglyceride mmol/L 02 1.6 12% Optimal Imprecision Potassium (K) +0.5 mmol/L CLIA
Urate mmol/L 0.03 0.38 8% Desirable Imprecision - + 109
Urea mmol/L 03 4 12% Desirable Imprecision Protein, Total (TP) *10% CLA
Cortisol nmol/L 30 150 15% Optimal Imprecision Sodium (NA) + 4 mmol/L CLIA
Free T4 pmol/L 1.5 12 12% Desirable Total Error Triglvcerides (TRIG +25% CLIA
Free T3 pmol/L 0.7 35 20% Desirable Total Error g ( ) ; 00
Total T4 pumol/L 12 120 10% Desirable Total Error $15% NCEP
Total T3 pmol/L 0.2 1.3 15% Desirable Total Error Urea (UREA) 1 2 mg/dL or 9% (greater) CLIA
TSH mIU/L 0.1 05 209 Decirahle Tmnracicion . CLIA

- Choose lab quality requirement
- Document and review lab quality requirement




QUALITY REQUIREMENT

RICO’S BIOLOGICAL VARIATION

No SiM = 0249 @i! 6% L No SIM & 02.20 ! ! (0 ) No§iM = ”Eg::ém ! ! L -
Biologic || Minimum Biologic || Optimal Number |Biological |Desirable
Variation ||Specification Variation pecification Analyte of Variation lspecification |
Analyte Analyte oV, Icvg %) |BeR) TEMR)
Bi Bi papers
Vi OV oVt |, | TEs o (v oV T, | [CVg |Ith) [BCk) TECk
(%) (%) S- |Albumin 24 32 W75 |16 [143 |407
S-  |ai-Antitrypsin 59 (163 |44 |65 |13.8] |[S-|o-Amylase 87 (283 |22 |37 |73 Albumin,
P- a2-Antiplasmin 6.2 |- |47 |- |- U- |a-Amylase 040 1460 1235 [13.1 151.9]| |U-|concentration, first|3 36.0 [55.0 [18.0 [16.4 |46.1
S |a2Macroglobuln |34 187 (26 |70 [113] |- c-Amylase pancreatic (695 (1050 |74 |157 444 | [
Albumin, output,
S |a-Anylase 87 283 |65 [111{219 |- |at-Acd Glycoprotein |13 249 [28 [34 l81 || |v- nig;u'rme“p” 295 (580 |14.8 163 406
S- a-Tocopherol 13.8(15.0 {104 |7.6 (24.7 Ao ;
P §- |o-Fetoprotein 122 1456 31 159 110911 s |nbumin, glycated 1 52 [103 [26 [29 172
Acid phosphatase Alanine
S- , 8.0 [13.3 |60 |58 [157 i S- |Aldosterone 2 294 1401 [14.7 124 |36.7
tartrate-resistant S aminotransferase (ALT) 104 1416 149 o7 1137
. . U- |Aldosterone 1 39.4 1401 |19.7 |14.0546.56
Activate partial Aspartate
T - 12.3 1231 |31 ' . i
P- [thromboplastn,tme |27 (86 (20 (34 (67 | S| i oiancerasensmy | 120 (2T BT B3 83 1 | [Alkaline 22 |645 261 323 672 |12.04
(APTT) phosphatase
U-|Albumin 350 (350 |99 |70 (233 .
S Alanine aminopeptidase [4.1 |- 3.1 - Alkaline
U-|Aldosterone 326 (390 |82 |64 |19.8 .
. Abumin s 1475 124 24 164 S- |phosphatase, |4 6.2 |374 |31 |95 |1456
. S- |Bilirubin 218 (284 |55 |45 135 bone
S- Albumin, glycated 5.2 103 {39 |43 (108 Akaline
S- [Bilirubin, conjugated  [36.8 [43.2 (92 |71 |223 X
‘ Alkaline phosphatase, o s Jug S i e 10.0 1270 5.0 |72 |154
b i ) . . .
one oereyme - Determine lab quality requirement
P- Antithrombin Il 52 |19 . = 2 S
— - Document and review lab quality requirement | ™'~ P¢
S- Apolipoprotein B 6.9 |22< !u.r. !u,u ! T !E 1 S ! 3 ! ! J‘ ! | l lr’ 1




BIAS

Seluruh Peserta

Grafik hasil

dapal diakses dalal

Nilai Target D

Parameter CCV(%) Peserta Hasil Andg .
Lekosit = 5,00 A e 333 2,89 3,00 034
Eritrosit 10,00 333 2.29 2,33 0,50
Hemoglobin 3,00 333 6,04 5,08 022
Hematokrit 5,00 333 17,42 17,52 0,10
Trombosit 10,00 333 46,00 54,56 0,52
Kelompok Alat
LSiinee .-a'ra'm'e'te'r;:é;l(%) [ T Alat P Peserta Hasil Anda wN—ila‘i;arget D
Lekosit T § 7;,00 XS-800i / XS-1000i 45 2,89 2,68 0,54
Eritrosit 10,00 kXS'BOOI/XSJOOOI 45 2,29 2,32 0,75
Hemoglobin 3,00 | XS-800i / XS-1000i 45 ;;4 s 776.02 $ 0,2;
Hematokrit 5,00 | XS-800i / XS-1000i 45 - 1;,42 : 17,83 =) 1,03
Trombosit 10,00 .xs-800| / X5-1000i 45 o ;e;oo 43;8 0:32
felompok Metode
Parameter WNVCE\’/'(*’/;):T A S e T Hasll Anda | NisiTarget | 1> |

_ekogit 5,00 ‘Laser optical denganm
%t:itro;ft : | 10,00 ’EIECU’OFIIC impedance 242 2,29 é,3q : 0,;1
fgfp?globinr 1 3,00 | Cyanide free hemoglobin 179 6,04 6,1: 0,50
- 1 gt JCl duigy 159 17,42 8 | o
rombosit J 10,00 J"Electrom’c impedance : 203 - i 7746,06 | 5‘; 1: ; 0,51




Magnesium Report

Lab 015518 Clinical Chemistry (Monthly) Program
LABORATORIUM KLINIK WESTERINDO

JL.CIPAKU | NO.5 KEBAYORAN BARU

JAKARTA SELATAN DKI| JAKARTA 12170

Cycle 14

Jul 2015 = Jul 2016
Sample No: 6

Sample Date: 14 Dec 15

EQAS

Extarnal Quality Assurance Servicss

s

INDONESIA s
Lot No: 211300 o
Roche cobas INTEGRA e Comparatlve StatlstE:SA Your Deviation
i N Mean SD cv U Z-score RMZ %
Your Result <@ AllResults 2314 441 0177 402  0.009 -061 052  -246
-073 062 | S
4.3 mqg/dL ([E YourMethod 387 439 0421 275 0015 _ -0f2  -HOS
g ' @ | Your Peer 167:0 uABei v, QP2 -eTs ¢ F0024) 068  -064  -1.80
PEER i METHOD e ALL RESULTS |
Your Result ] Your Result ] Your Result ‘
28 i Lo i | 422
| | | | |
| ; | ;
| |
HHI A1 |
i | il |
| 1 |
|
H | L
| 1T
0 @ HL 3 4@ ‘ - L 0 |
3.77 4.99 3.78 499 3.62 5.9




A Traceability
A Measured

substance
A Method

N Mean Ccv U
Roche cobas 6000/c 311 -"jf'".;, A
PNPP, AMP Buffer #4 "
Dedicated Reagent Voo Iy n'

541 60.8 4.30 0261

Beckman Coulter AU 400/480/600/640/...
PNPP, AMP Buffer
Dedicated Reagent

' 356 81.1 7.04

VITROS Microslide Series f
PNPP, AMP Buffer-VITROS |
VITROS Dry Slides Reagent G{pup !

318 1669 il

Siemens Dimension Series
PNPP, AMP Buffer
Dedicated Reagent

314 67.9 6.41

Abbott AEROSET/ARCHITECT (c, i, ci ...
PNPP, AMP Buffer
| Dedicated Reagent

0.615

j 302 70.2 5:30411::0:535:5

Roche cobas INTEGRA 1
| PNPP, AMP Buffer 1
| Dedicated Reagent i
\ 266 62.8 442  0.425

Siemens Dimension Series

PNPP, AMP Buffer - IFCC Ref. Proc.,Calibrated
Dedicated Reagent
0.683

140 67.0 4.83

Beckman Coulter UniCel DxC Series
PNPP, AMP Buffer

Dedicated Reagent

186 70.2 4.53 0. 684
Roche cobas 8000 "'k'
PNPP, AMP Buffor =~ ",;‘v, ,}
Dedicated Reagent i Ry

N Mean cv u
Roche cobas 6000/8000/0 311 e

UV without P! B e
Dedicated Reaqent o &
575 530 2.22

VITROS Microslide Series
UV with PSP-VITROS
VITROS Dry Slides Reagent Group

Abbott AEROSET/ARCHITECT (c, i, Ci .
UV without PSP
Dedicated Reagent

295 542

Roche cobas INTEGRA
UV without PSP
Dedicated Reagent

258 529

| Siemens Dimension Series
UV with P5P
| Dedicated Reagent

207 584 4.41

Siemens Dimension Series
UV with P5P - IFCC Ref. Proc., Calibrated
Dedicated Reagent

2.87

166 591 3.29

Beckman Coulter UniCel DxC Series
UV without P5P
Dedicated Reagent

296 2.34

246 2.02

»
o

115 532 3.11 3.89
Roche cobas 6000/8000/c 311
UV with P5P
Dedicated Reagent
2.58 3.54

76 593 600 0862 ]

95, 1’835

310 626 2.45 2.18
Beckman Coulter AU 400/480/600/640/ &
UV without P! 3
Dedicated Reaaem o

302 552 3.13 249

N Mean cVv ;7914

Abbott AEROSET/ARCHITECT (c, i, ci .

Chemiluminescence
Dedicated Reagent

389 173 33.4

| Roche Elecsys / cobas e 411 Series
‘ Electrochemiluminescence (ECL)
| Dedicated Reagent

0.734

210 19.0 38.6 1.26
Roche cobas 6000/8000/c 311
Electrochemiluminescence (ECL)

Dedicated Reagent

157:=17.7 32.6 115
Siemens ADVIA Centaur Systems
Chemiluminescence
Dedicated Reagent

151 19.8 30.8 1.24
Roche cobas 6000/8000/c 311
Electrochemiluminescence (ECL)

Roche hCG + B Ref 03271749
127.:16.2 28.2 1.01

Siemens ADVIA Centaur Systems
Chemiluminescence
Siemens Centaur ThCG REF 00638631/00643953

99 24.0 40.5 2.44
'Beckman Coulter UniCel Dx| Series
Chemiluminescence
Dedicated Reagent

95 19.5 36.5 1.82

Roche Elecsys / cobas e 411 Series
lectrochemiluminescence (ECL)
Roche hCG + B Ref 03271749

79 17.8 33.8 1.69
'lgligMérieux VIDAS Group :
Dedicated Reagent §

64 335 494 517



IMPRECISION

Dally laboratory QC :

Cover different staff, reagent lot, control and
calibration

3-6 months
Based on lab mean and SD
At clinical important level



Example : CHOLESTEROL

Quality requirement (Tea) 10%
Bias 1%
Imprecision 4.5%

Sigma=(TeaBlas)/S
=(10z1)/45 =2
=(308.537 defects / million tests)



HOWTO DESIGN OPERATING SPECIFICATION

CHARTS (OPSpecs chart)
Y axis : allowable  OPspecs Char
inaccuracy ( bias, %)
A TEa cé 100
A Clinical desicion interval 5, *

60

X axis : allowable
Imprecision for certain
sigma ( CV,%)

40

20

Allowable Inaccura

00
00 10 20 30 40 50 6.0

Allowable Imprecision (s, %)



HOWTO DESIGN OPERATING SPECIFICATION

CHARTS (OPSpecs chart)

_>( aXIS allowable OPSpecs Chart TEa=12.0% with 90%AQA(SE)
Imprecision for —

certain sigma (CV,%) 5«
_:3' Here’s what your chart
: 1] e ==l should look like. The
g' five lines, top to bottom,

correspond to processes
|l having the following
capabilities:

]| *2 sigma

*3 sigma

*4 sigma

=1l *5 sigma

*6 sigma

Ex:Tea=12%, Bias =0% : « -
2S5 max CV = 12/2 = 6¥%
3S : maxCV =12/3=4¢ ;: |
4S :max CV =12/4 = 3¢ o WA\ N

58 maX CV: 12/ 5 — 24 Allowable Imprecision (s, %)
6S: maxCV =12/6 = 2%

Allowable Inac




HOWTO DESIGN OPERATING

SPECIFICATION CHARTS (OPSpecs chart)

Albumin : Tea 12%

Bias : 3%
CV :3%
Sigma : 3S

C6)

Allowable Inaccuracy (bias,

00°

OPSpecs Chart TEa=12.0% with 90%AQACSE)

Here's what your chart

=1l should look like. The

five lines, top to bottom,
correspond to processes

|l having the following

capabilties;

| 2 sigma

*J sigma
4 sigma
5 sigma
*0 sigma

00 10 20 30 40 50 60

Allowable Imprecision (s, %)



HOWTO DESIGN OPERATING SPECIFICATION

CHARTS (OPSpecs chart)

Normalized Method Decision Chart

a0

[F)]

.S 80

o

R 70 7

o 23

o 60 e

© S

- "%

S 50 %

m

£ a0

b

= 30

|-

@

E 20 > Z,

@) World Class  \&\ ¢ CA o)

10 =\ 2 £ o,
o @] e’ (&)
o\ o ) *
0 6 ( 4 ~ 3 _

0 10 20 30 40 50
Observed Imprecision, % CV




IMPLEMENTATION OF 6 SIGMA
ANALYTICAL PHASE

SETTING PERFORMANCE SPECIFICATION
MEASURING ANALYTICAL PROCESS
QUALITY

SELECTING IQC PROCEDURE
SELECTING INSTRUMENT AND METHOD




SELECTING IQC PROCEDURE



TRANSLATING CUSTOMER NEED INTO

QC PROGRAM

CLINICAL OUTCOME
CRITERIA



IMPLEMENTATION OF 6 SIGMA IN

ANALYTICAL PHASE

ELEMENTS IN ANALYTICAL QUALITY
mprecision
naccuracy

nstability of measurement procedure
QC rules




QCPLAN

GOOD QC RULES
High error detection
_ow false rejection
_Ow cost

QCRULES
Number of QC Level
Number of Run

QC Rules




SIGMA METRIC

TEa : decision interval,analytical
performance, guidelines{LIARCPA, NCEP)
Bias : difference from true value
(EQAS,Peer group, reference method)

S . CV / SD from precision study (IQC)



QC PLAN

POTASSIUM :
Quality requirement (TEa) :10% (CLIA)
Lab X ,instrumentY : CV1.5%, Bias 1%

Sigma metric : (TEABias)/ S = (3Q)/1.5 6

CHOLESTEROL
Quality requirement (TEa) : 10% (CLIA)
Lab A, instrument B . CV4.5%, Bias 1%

Sigma . (TExBias) /S =(X01)/4.5 2



QC PLAN

1. o168 2.65 3.65 4.65 5.55 Py Peg N R
0.9 Y - - 135 EEIFIAEJG‘E;E!
- ' = 0.07 0.07 6 1
0.8 | '35"%2s"Pas"1s
E Desirable p ?.DE 0,03 4 1
= 0.7 error i/
B detection u.zliis 0.04 4 1
T 0.6 [~—ooa’ '
. Desirable 255
5 - 0.03 0.03 2 1
2 o5 false Tn m
= rejection 35 “2s  4s
- n.47 0.01 0.01 2 1
a 1,
=
£ 03 0.00 0.00 2 1
0.2 135g
0.00 0.00 2 1
0.1 / 1o
; B ,ﬁ 0.00 0.00 1 1
0.0
0.0 1.0 2.0 3.0 4.0

Systematic Error (Multiples of s)

Sourca: Am J Clin Pathal @& 2006 Amancan Sociaty for Clinical Pathalogy



RULES OF THUMBS
JO Westgards

w S~ 01O

SIGMA

QC NO AND QC
RULES

N2/3,03,5 S
N2/2,53,0 s
N4/Multirules
Max QC with

Max supervision
Max experience



PROBLEMS

Different parameterA Easy to difficult to
nandle

Different QC rules for different parameter
With the help of Laboratory Information
SystemA create individualize QC rules and
monitoring each parameter




OVERCOMING DIVERSE QC RULES

INVENTORY
GROUPING
TROUBLE SHOOTING AND IMPROVEMENT ;
Instrument
Reagen
Methods
Procedures

Staff
START WITH QC RULE WITH HIGH ERROR

DETECTION



IMPLEMENTATION OF 6 SIGMA
ANALYTICAL PHASE

SETTING PERFORMANCE SPECIFICATION
MEASURING ANALYTICAL PROCESS
QUALITY

SELECTING IQC PROCEDURE
SELECTING INSTRUMENT AND METHOD




IMPLEMENTATION OF 6 SIGMA
ANALYTICAL PHASE

SETTING PERFORMANCE SPECIFICATION
MEASURING ANALYTICAL PROCESS
QUALITY

SELECTING IQC PROCEDURE
SELECTING INSTRUMENT AND METHOD




QUALITY PLANNING

SELECTING INSTRUMENT AND REAGENT

Customizing to customer and laboratory
requirement



HIGH SIGMA INSTRUMENT/ METHOD

Fewererrors,

Fewer number of controls, less frequent
testing of controls, simpler control rules
Better analytic quality



http://www.westgard.com/qcapp45.htm

Analysis by Sten Westgard of 2007 AACC Poster: Gough SA, et al. Site Evaluation of Abbott Architect
c16000. Clin Chem Chem 2007;53(s):A228.

Assay C\V%o Bias% |[TE;%
AT 1.2%%0 S E%Tn 20 0% %
ATETF 2. 2% & 5% =0 0%
BILI TOTAT £ 9%0 2 2%0 20 0% 0
CEEATTHINE 1.2%% B, 2%0 15, 0%a
LTI COZE 1.23%0 = %% 10, 0%4
TR.O1T 1.0%% 1.3%0 20. 0%
THEO 2. 2% 5. 2%0 25 0%%
TOTAT. PEOTEIR 0 4% 0 &% 10, 0%4

TEEA 1.4%% 1. &% 2 (0%%



http://www.westgard.com/qcapp45.htm

Abbott ARCHITECT ¢ 16000

Ly
== 2

Y
=]

w

Sigma

o =M W e OG0~ 0

Urea Creatinine Glucose Theo Alk.Phos. AST

Full analysis at hitp://www. westgard com/qcapp45.htm



SUMMARY

SIX SIGMA IN CLINICAL LABORATORY:

Determining laboratory goal
Selecting instrument and method
Process quality monitoring
Internal Quality Control Plan
Patient satisfaction and safety



QC s not a tradition, something
handed down from one
generation to the next.

QCis ASCIENCE: If a better
control rule does the job, use it

THANK YOU




