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e Mater vi ratt?

e Hur ratt behover vi mata”?

* Vad vill vi ha svar pa?




Matperspektiv pa fel och osakerhet

Systematiskt fel l Riktighet . Bias

Totalt fel . Accuracy . Matosakerhet

Slumpmassigt fel Precision Imprecision




Var befinner vi oss?

Lag bias Hog bias Lag bias Hog bias
Lag impression Lag impression HOg impression HOg impression
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Scheme Therapeutic Drugs PT Scheme
Analyte Amitriptyline
Round 151
Issued 14 June 2018
Results
Sample Method Resull Unit Ziz' score
PSI1 LCMS & MSIMS 291.31 nmoiiL 0.26
Data Statistics
Sample o
Ho. Rezulis / 55
Ho. Excluded Results [ z
Mean | 29672 nmai
Medlan \  235.50 nmaliL
standard Deviatlon N\ 33.551 nmaiiL)
Robuat Standard Deviation IresE nemall
Result Rangs 232,96 fo 378,51 nmoliL
Performance Statistic
Sampls PS04
Aasigned Valus 795 95 nmaliL
Uncartalnty of Asslgned .
Value 5.44 nmaoliL
5DPA 29.423 nmoliL
Spike Valug 290,74 nmoliL
satiztactory Rangs 240.14 o 357 .84 nmoliL
Satiafactory ziz' scores 5T.0%
Questionable 2z scores 11.1%
Unaatistactory ziz scorss 1.8%
Last 9 Performance Scores
Sample P501 -
Round| 143|144 145| 48| 147 148 148 150 151
Lcms & Msms | 048 030 oot zs| o044 ope| -omm| -oos

= Of = = Lees/Greater than resull retismed, no assassment ghven
assassment given. Blank = Mo resull submitied
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Moie: The conceniration value (x-axis) Is the upper Imit of a range of vales.

Scheme

Analyte
Round 151

Issued 14 June 2016

Therapeutic Drugs PT Scheme
Ziprasidone

Results
Sample Method Result Unit 2lz" score
P526 LCMS & MS/MS 224 87 nmol/L 0.39*
* Please note, participant performance has been d using z’ score
Data Statistics
Sample
No. Results / ]
No. Excluded Results / 0
Mean [ 207.63 nmoi
Median \  201.65 nmoiiL

Standard Deviation

\ 45.080 nmollL

Robust Standard Deviation

58,168 nmolilf

Result Range

157.91 to 283.99 nmoliL

Performance Statistics

Sample PS286

Assi Value 201.65 nmol/L
Uncertainty of Ass:.?ﬂr:zz 39 98 nmaliL
SDPA 55.168 nmoliL

Expanded SDPA 59.765 nmellL

Spike Value 22560 nmellL

Satisfactory Range 82.12 to 321.18 nmollL
Satisfactory z/z' scores 100.0%

Q il ble ziz' scores 0.0%
Unsatisfactory z/z' scores 0.0%

Last 9 Performance Scores

Sample PS26 -
o 127 130 133 136 139 142 145 148 151
LCMS & MS/MS Z5| -0.18| -0.57( D49 0.10 146 0.39

< of > = Less/Greater than result returned, no assessment given. Z5 = Zero Spiked Sample, no

assessment given. Blank = No result submitted

Note: The concentration value (x-axis) is the upper limit of a range of values.

FQA/PT



Kvalitetsmal

* Laboratoriemedicin ska vara ackrediterad enligt SS-EN ISO 15189 for att
kunna uppratthalla en hog ambitionsniva pa kvalitetssakring.... KM-LM

e Laboratoriet ska anvanda undersokningsmetoder som har validerats for
deras avsedda anvandning ....... SS-EN ISO 15189:2012

* De sarskilda kraven (prestandaspecifikationer) for varje undersokningsrutin
ska kopplas till undersékningens avsedda anvandning ....... SS-EN ISO
15189:2012

* Laboratoriet ska utforma kvalitetsstyrningsrutiner som bekraftar att
resultaten uppnar avsedd kvalitet ....... SS-EN I1SO 15189:2012

Hur oversatter vi ISOs kvalitetsfraser till anvandbara kvalitetsmal?



Vad ar 6-Sigma?

* | foretagsvarlden:

* 6-Sigma ar ett management koncept for att minimera variationen i kvalitet
och prestanda i foretagsprocesser. 6-Sigma representerar felfrekvens, en
process pa 6-sigma-niva har mindre an 3.4 defekter per en miljon enheter.

e Pa labbet:

 Kvalitetsmatt for att identifiera brister i prestanda.



Vad beskriver Sigma-matetalet?

. %TEa—%Bias . TEa—Bias
Sigma = Sigma =
%CV SDa
» Sigma-vardet anger avstandet fran The Sigma Scale
medelvardet till TEa (Total Error allowable), Ggma | Percent  Defects per
uttryckt i standardavvikelser B
1 69% 691,462
» Med hjalp av Sigma-vardet kan andel svar : 63710// 360;50378
som hamnar utanfor TEa uppskattas 4 0.62% 6,21
5 0.02% 233
iy e 6 0.00% 3.4
» Tea — Metodens hogsta tillatna fel 7 0.00% 0.019

Metodens kvalitetskrav



Definiera Sigma

Imprecision
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Definiera Sigma

6SD between mean & limit
< B>

3SD between mean
& limit

>

; 1 I I I ;
bias 1SD 2SD 3SD 4SD 5SD 6SD

True
Min Max Min Max
Acceptable Result Acceptable Result
30: Resultat utanfor de accepterade 60: Resultat utanfor de accepterade
granserna produceras 67000 ganger granserna produceras 3,4 ganger

pa en miljon (6.7%)! pa en miljon (0.00034%)!



6-Sigma | praktiken

e Definiera TEa for aktuell metod

* Uppskatta SD eller CV fran rutin-QC-data eller
replikations/valideringsexperiment

* Uppskatta bias fran metodjamforelser, externa kontrollprogram, ..

* Berdkna Sigma=(%Tea-%bias)/%CV
» Satt kvalitetsmal for enskilda metoder
 Oversatt Sigma till QC-kontrollregler



TEa

e Klinisk evidens

* Biologisk variation

e CLIA 1992, <100 analyter
* Rili-BAEK uppdaterade 2015, <100 analyter
* Riccos goals, ~¥350 analyter



Var gar gransen?

10 20 30 40 50 60
691,462 308,538 66,807 6210 2833 3.4 DPM

———————————————————————————————————

SERGIO LEONE

> 60
30-60
<30
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LAKE — Method Decision Chart
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LAKE — Method Decision Chart

%Bias

20

18

16

® LAKE DKL
® LAKE DKH

Linjar (2 Sigma
= == = |injar (3 Sigma

— . Linjar (4 Sigma

- w |injar (6 Sigma



Sigma versus beslutsregler

Sigma Westgard rule Levels Measurements p error detection p false rejection
6.0 1 3.5s 2 1 0.98 0.01
5.8 1 3.5s 2 1 0.98 0.00
5.6 1 3s 2 1 0.97 0.00
54 1 3s 2 1 0.94 0.00
52 1 3s 2 1 0.91 0.00
5.0 1 2.5s 2 1 0.96 0.03
4.8 1 2.5s 2 1 0.93 0.03
4.6 1 3s 2 1 0.92 0.01
4.4 1 2.5s 2 1 0.96 0.04
4.2 1 2.5s 2 1 0.92 0.04
4.0 1 3s/2 2s/R 4s/4 1s 2 2 0.91 0.03
3.8 1 3s/2 2s/R 4s/4 1s 2 2 0.86 0.03
3.6 1 3s/2 2s/R 4s/4 1s 2 2 0.79 0.03
3.4 1 3s/2 2s/R 4s/4 1s 2 2 0.65 0.03
3.2 1 3s/2 2s/R 4s/4 1s 3 2 0.48 0.03
3.0 1 3s/2 2s/R 4s/4 1s 3 2 0.36 0.02

Schoenmakers et al. CCLM 2011



Latt som en platt!
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“Ob, if only it were so simple.”



Problem?

e Koncentrationsberoende CV - Kliniska beslutsgranser
* Hur beraknar vi Bias? Koncentrationsberoende?

* Sigma-matetal <3 - minska CVa (replikat), minska bias, ....






