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SIGMA METRIC IN LABORATORY

SIGMA IN PRE-POST ANALYTIC PH

ASE

Sigma = (No of non compliance/ No of

specimen/lab request) x 1.000.000

Turn Around Time indicator : < 60 min
January : 3500 patients
: 25.000 tests
Result < 60 min : 3280 patients
Non compliance : 220 patients =
220/3500*%1.000.000 = 62.857/mill

DPMO

6,210
4,660
3,460
2,550
1,860
1,350

960
680
480
330
230
150
100
70
40
30
20
10
8
5
3.4

Six Sigma Conversion Table
Yield DPMO Sigma Yield DPMO Sigma Yield
6.6% 934,000 0 69.2% 308,000 2 99.4%,
8.0% 920,000 0.1 72.6% 274,000 2.1 99.5%
10.0% 900,000 0.2 75.8% 242,000 2.2 99.7%
12.0% 830,000 0.3 78.8% 212,000 2.3 99.75%
14.0% 860,000 0.4 81.6% 184,000 24 99.81%
16.0% 840,000 0.5 84.2% 158,000 2.5 99.87%
19.0% 810,000 0.6 86.5% 135,000 26 99.90%
22.0% 780,000 0.7 88.5% 115,000 2.7 99,93%
25.0% 750,000 0.8 90.3% 96,800 2.8 00.95%
28.0% 720,000 0.9 91,9% 80,800 9 99.97%
31.0% 690,000 1 [ 93.3% 66,800 3 ] 00.977%
35.0% 650,000 11 94,5% 54,800 EN 99,985%
30.0% 610,000 1.2 95.5% 44,600 3.2 00,000%
43.0% 570,000 1.3 96.4% 35,200 3.3 99,993%
46.0% 540,000 1.4 97.1% 28,700 3.4 00,006%
50.0% 500,000 1.5 97.7% 22,700 3.5 99,997%
54.0% 450,000 1.6 98.2% 17,800 3.6 00.0980%
58.0% 420,000 1.7 98.6% 13,900 3.7 99,9990%
61.8% 382,000 1.8 98.9% 10,700 3.8 00.0992%
65.6% 344,000 1.9 99,2% 8,190 3.9 99,9995%
00.99966%

Sigma
4
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
5
5.1
5.2
5.3
5.4
5.5
5.6
5.7
5.8
5.9
6

SIGMA IN ANALYTIC PHASE

Sigma=(TEa—Bias) /S

ea—Bias)/S
(10-1)/3.0 =3
= (66.000 errors/1millions test)




Bias =2 Difference from true value

* Reference method
* Peer Group

* Classification of peer group—> the same instrument and method
* Number of peer group
* Availability of continuous bias data

KNOW HOW YOUR EQAS PROVIDER ANALYSE AND REPORT THE EQAS DATA




* EQAS

Abbott ARCHITECT/Alinity (c, i, ci mo...

Your Result
126.04 U/L

Comparative Statistics

Your Deviation

N Mean sD cv I Z-score RMZ %
@ Your Mode 4920 121 6.88 5.69 0.245 0.75 0.53 4.24
m] ‘Your Method 3017 120 711 5.02 0.300 0.83 0.55 4,93
@’ Your Peer 453 122 4 47 3.66 0.525 0.84 0.3 3.08




IQC PEERGROUP

Analyte Month Mean SD CV CVI Diff. TE

ALKALINE PHOSPHATASE - IFCC, ACC. TO SCHUMANN GEN_.2 SERUM, PLASMA
9638 | 262 24| 2.72% 0.49(-13.18%f 4 3%\ 2901% @ 0.8 | ———

ALP [UA] 212021 - - - - - Graphic not displayable
100.94 5.61 148/6| 5.56% -9.06% [
98.05 265 21 2.71% 0.66|-11.67%] 0.69%| 5.15% @ 07 |- -

ALP U/ 1/2021 - - - - - Graphic not displayable
98 72 4 06 141/6] 4.11% -11.06% [
974y 251 321 2.58% 0.87]-1219%]) 0.21%| 4.47% @ -0.07 [ ——

ALP [u/T] 12/2020 - - - - - Graphic not displayable
o7 .67 2.9 124/5] 2.98% -12.01% [— —
95.81 221 26| 2.31% 0.62|-13.69%] -1.73%| 5.54% @ -0.46 |—-——

ALP [U1] 11/2020 - - - - - Graphic not displayable
o7 .50 3. 65 106/4| 3.74% -12_16% [
98.50 2.96 321 3.01% 0.92]-11.26%] 0.50%| 5.46% @ 015 | — —

ALP [u/T] 10/2020 - - - - - Graphic not displayable
98.01 3.22 109/4] 3.28% -11.70% [—— ——
96.89 327 28| 3.37% 1.07|-12.71%] -0.81% )] 6.38% & -0.26 |— - —

ALP U] 9/2020 . .

- - - - - L y Graphic not displayable
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Kelompok Metode

PROTEIN

Parameter CCV(%) Metode Peserta Hasil Anda Nilai Target VIS
Protein Total 3.90 | Colorimetric (Biuret) Cu-protein complex 337 4.00 4.23 139
Albumin 7.50 Colorimetric (BCG) ,Monoreagent 329 2.90 2.83 33
AST/SGOT 12.50 IRCC without PSP, 379 C (& 1SCC) 380 210.60 202.94 30
ALT/SGPT 17.30 IFCC without PSP, 372 C (& 1SCC) 364 104.40 104.42 0
Gamma GT 7.80 Szasz, 370 C 112 138.60 155.72 141
Kelompok Alat Bias : (4.00-4.23)/4.23*100=5.4%
Parameter CCV(%) Alat Peserta Hasil Anda Nilai Target VIS
Protein Total 3.90 | Cobas 501/ Roche 1| 4.00 4.18 111
Albumin 7.50 | Cobas 501 / Roche 30 2.90 2.85 23
AST/SGOT 12.50 | Cobas c501 / Roche 29 210.60 207.07 14
ALT/SGPT 17.30 | Cobas c501 / Roche 29 104.40 100.99 20
Gamma GT 7.80 | Cobas 501 / Roche 31 138.60 15411 129
Kelompok Reagen Bias : (4.00-4.18)/4.18*100=4.3%
Parameter CCV(%) Reagen Peserta Hasil Anda Nilai Target VIS
Protein Total 3.90 | 3183734190/ 4657586190 / 11553836316 / 11929917216 / 110 4.00 4.17 105
Albumin 7.50 | 3183688122 [ 4657357190 / 11970569216/11970909216 [ R 120 2.90 2.84 28
AST/SGOT 12.50 | 10851124216, 379 C [ 11876848216, 370 C [ 20764949322, . 146 210.60 203.69 27
ALT/SGPT 17.30 | 10851132216, 379 C [ 11876805216, 370 C / 20764957322, . 146 104.40 100.90 20

Bias : (4.00-4.17)/4.17*100=4.1%




BIAS DAN PRESISI

- _ = Associated RAegional Laborato

Bias & Imprecision Histogram %123 Main Sweet

Immunoassay Plus « Lot 123450 » Exp 01-Dec-2018 Amytown, NY 12345-6T89
Attertion: Labh Supervizor

Apr MEy Jum Juby A Sap oct Y Dac Jan
Siamans Dimension EXL = CF = Siax
1870
Percemt e '_'-—-.._____
0 — _— | | ?.-ﬁ - - — - - - |—
',./ \\.‘H_ _F‘______.___._-"'J .
-12 83 e
W 7 58 5.1 5.0 TF 710 167 50 a5 4.2 3.0
2 az -1 049 4 28 1048 12.83 D.ES -G B 4. 3B 283 1.06 0.27 0.02
410
_ ]
- - o - i —_— o i -
S ] —‘_J.,.-"'"'F-.F —.._________-____,_,_.____-—'
-1
- =1 " 7 i _..-_.--'-'"_...'F.
-B.25
oW z4 zZs5 25 zZ4 4.1 16 1.8 1.6 20 Z7]
=i ] -5 (2 -4 50 525 -4 51 -2 33 -0.38 -0&1 -1.07 -0 2k 0.2
E0&
Fercent N L p—
o - | | ] ] i | B
— _*__-_-‘__ __.--'""=_ ———
l-.-‘..-.'
-3.42
v 11 1.2 13 1.2 2.0 12 1y 06 1.0 1.2
=] -0 50 =0 =181 -0 67 -0 BT -0 58 0.7 -0E5 010 050

Bias : mean of 3-4 EQAS
result

CV /SD : 3-6 months IQC
result

Monitor CV and Bias
monthly to see any
significant change




BIAS CALCULATION

BIAS (%)
51
JAN FEB MAR APR MAY

CHOLESTEROL:
TEA 10%
VvV 1.7%
SIGMA ( 10-2.9)/1.7 = 4.2

JAN FEB MAR

CHOLESTEROL:
TEA 10%
VvV 1.7%
SIGMA ( 10-3.5)/1.7 = 3.8

APR

MAY
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Table 5
Sigma metrics and QGI ratio all analytes for IQC - Level 2 and Level-3 using TEa values from CLIA guidelines and biological variadon database
specifications.

L% BLA S TEa CLIA TEa BVD Sigma CLIA Sigma BVD (Ml Problem

L2 L3 L2 L L2 L3 L2 L3 L2 Ls L2 L3
AST h.3h 3.7 A3 25 21 le.6% 27 .76 .. & 4.65 24 LI imp imp
ALP 4.3 4.62 —{L&4 —{L&4 30 1204 Wl b 204 274 —{L{ —{L{x i i
ALR 4 34 4.36 —a. 82 i P 14 4.07 AT S £ EF 2.0 —{LEQ —{LEY [mp, imac [mp, inac
" 345 245 LI < B LI B 14 Aa3 0 a ] 3.3 .80 1.13 lé 023 L L
LU 3.4 F R —1.{a —1.{" 14 .96 2.9 371 2.1a3 2649 —{L19 —{L24 i i
BLIM LS 4.949 —iL 54 —{L54 9 1555 1.&3 1.97 2.7 A 2R —{L{K =111 imp imp
LRI 454 2.4 —A. K s 17 1157 4,24 4100735 3253 A —L4F —{L44 L L
LHE .97 245 —21.88 —L.88 153 BES 21 alB 1.96 A41 —L3x —{Lo5 i i
Thi 4.14 f.4E —iL.14 —{L14 2 S .94 4. 81 311 b .4h 4.18 —{L{x —{1L.{11 imp imp
ALT h.oh a1 1F 1073 211 27 A48 H 2 20 . 104 129 [, Dmsae imsee
CAL 4 Xf .7 —ib. 24 —h. 24 11 220 403 il 2105 A6 —L.9r —1.44 [, Dmae imaoe
Tl 4.19 L ] —i.04 —7.04 Z3 £3.549 w8 .49 B2 - —1.21 —1.45 imac i
HDL .04 A48 .83 SB3 Ll 11.63 = 494 129 .54 177 1.1& imae imp s
m 328 P ] —15.6 —15.6& 14 .01 T.81 - F ] F.al Q.47 —A17 —4.1011 imac Lmae

Sigma : (10-15.6)/3.28=<1

Pracocal Loborapry Medicine 23 (2021) 00105

Sigma : (10- 6))/3.28= 7.8




CHOOSING TEA

Parameter Sodium RCPA RICOS BV







CALCIUM

* EQA:
* Labresult 12.14 mg/dL
* Peer group 12.3 mg/dL

e Bias:-0.16 mg/dL—>
: - 0.16/12.3*100
* PMI:
* Mean 10.2 mg/dL

 SD 0.46 mg/dL
| aem

* TEA :1mg/dL
1 1/10.2*100=9.8%

« SIGMA = (9.8-1.3)/6.4 = 1.3
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Table 5
Sigma metrics and QGI ratio all analytes for IQC - Level 2 and Level-3 using TEa values from CLIA guidelines and biological variadon database
specifications.

L% BLA S TEa CLIA TEa BVD Sigma CLIA Sigma BVD (Ml Problem

L2 L3 L2 L L2 L3 L2 L3 L2 Ls L2 L3
AST h.3h 3.7 A3 25 21 le.6% 27 .76 .. & 4.65 24 LI imp imp
ALP 4.3 4.62 —{L&4 —{L&4 30 1204 w12 b3 204 274 —{L{ —{L{x i i
ALR 4 34 4.36 —a. 82 i P 14 4.{0F LS 352 A . i —{LEY —{LEY [mp, imac [mp, inac
" 345 245 LI < B LI B 14 Aa3 2.8 373 .80 1.13 lé 023 L L
LU 3.4 F R —1.{a —1.{" 14 .96 2.9 371 2.1a3 2649 —{L19 —{L24 i i
BLIM LS 4.949 —iL 54 —{L54 9 1555 1.&3 1.97 2.7 A 2R —{L{K =111 imp imp
LRI 454 2.4 —A. K s 17 1157 4,24 4003 3253 A —L4F —{L44 L L
LHE .97 245 —21.88 —L.88 153 BES 21 alB 1.96 A41 —L3x —{Lo5 i i
Thi 4.14 f.4E —iL.14 —{L14 2 S .94 4.81 311 b .4h 4.18 —{L{x —{1L.{11 imp imp
ALT h.oh a1 1F 1073 211 27 A48 1.41 1.51 2 20 . 104 129 [, Dmsae imsee
CAL 4 Xf .7 —ib. 24 —h. 24 11 220 403 il 2105 A6 —L.9r —1.44 [, Dmae imaoe
Tl 4.19 L ] —i.04 —7.04 Z3 £3.549 w8 .49 B2 - —1.21 —1.45 imac i
HDL 2.5 448 .83 THB3 34 11.63 .o 4.94 129 .54 177 1.1& imae imp s
CHLY 328 P ] —15.6 —15.6& 14 .01 T.81 - F ] F.al Q.47 —A17 —4.1011 imac Lmae

Sigma in L1 and L2 significantly differ Proctical Laboraiory Medicine 23 (2021} e00155




Medscapes www.medscape.com

Westgard Sigma Rules ™

2 Levels of Controls

Report Results 05 - 13572010, R, /3, 16
0.07 0,07 & 1
0.8 1 :‘22 /R 4 .’41
[ Desirable 0.03 0.03 4 1
2 0.7 5 errnir 1, 5s
2] etection .
0.04 0.04 4 1
£ o) 1
E Desirable 2.5s
S 05|  false 003 035 2 1
-y rejection lajﬂis as
5 04 0.01 0.01 2 1
a8 1ag
EM 0.00 0.00 2 1
0.2 13-55
0.00 0.00 2 1
0.1 3s
¢ 000 000 1 1
0.0 .
60 I 500 ° I 40 l 30 0.0 1.0 2.0 3.0 4.0
Sigma Scale= (%TEa-%Bias)/%CV Systematic Error (Multiples of s)

Sourca: Am J Chin Pathol @ 2006 Ameancan Socialy for Clinical Pathology

SIGMA 2,7 GOOD QC RULES :
SIGMA 5,76 ¢ High error detection
AVERAGE SIGMA :2.7+5.76 =4.2 ** Low false rejection



7 KIT INSERT RANGE

LEVEL LOW [ 1]

-3

AST

Mean lab : 79.34
SD . 4.54
CcV . 5.7%
Bias : 3.0%
TEA . 20%

LAB RANGE

LEVEL LOW [ 1]

SIGMA : (20-3.0)/5.7 =3

& ~ - o [ N w
|

Take home message:
Calculate Lab own
mean and SD




UREUM

UREUM

P

% s Q  oQ 'S
"SRR, B VO TR W LT i

e LypoCheck 1

UREUM

Q) p@éi% Ci
; W 5 C)\l 9 /lb-q 15, 17 19 21 2 25 27 31 Crg
ARV AR Y

e LypoChieCk 2

Lot No 26461 Lot No 26462
Level Lypocheck 1 Level Lypocheck 2
Exp.date 31.07.2022 Exp.date 31.07.2022
Batas Atas 16.90 CV (%) 3.7 Batas Atas 52.40 CV (%) 3.2
Batas
Batas Bawah  13.60 Bias (%) 0.45% Bawah 43.30 Bias (%) 0.45%
Mean kit 15.25 TE (%) 9.5 Mean kit 47.85 TE (%) 9.0
Mean Alat 15.07 TEA (%) 9 Mean Alat 46.19 TEA (%) 9
SD kit 0.82  Source TEA CLIA  SD kit 2.28 Source TEA CLIA
SD Alat 0.56 SIGMA 2.3 SD Alat 1.49 SIGMA 2.7
» Comparative Statistics
Your Result Voo Row b
@ Al Resuts 320 538 406 1% mn
55.65 mde [8] Your Mathod 2003 ::-'-1 340 628 0
)] Yaur Fear 74 OS54 15 2B 020

BIAS : (55.65-55.4)/55.4*100= 0.45%



LAB MEAN AND SD

UREUM

Take home message:
+* Calculate Lab own
mean and SD
s Use Westgard
multi rules multi
levels

1 S~eo—0
: % P b e T 2
) 3 5 7\8/;\0/9 3 15 \@\Q/ 19 \) 1 23\ 31 /33
_z 3

UREUM
1 2N JO—O/O—Q\ 1 Q O/o_
S e A
: 1 3 \O 5 y\q 1 13\U}§ 1 19 23 }3’0\@——0/ 2 31 33




| Sigma=(TEA-Bias)/S

LOW SIGMA

$

CV :<«

BIAS :>> | ||

—_

cv :>

BIAS :>

\ CcV :>>
-' BIAS :<<

 Random error
* Systematic error




SIGMA = (TEA-BIAS)/CV

RICO’S OPTIMAL BIOLOGICAL VARIATION

imprecison

Lot No
Level
Exp.date
Batas Atas

Batas Bawah
Mean kit
Mean Alat
SD kit

SD Alat

16.90

13.60
15.25
15.07
0.82
0.56

3

26461
Lypocheck 1
31.07.2022
CV (%)

Bias (%)

TE (%)

TEA (%)
Source TEA
SIGMA

3.7

0.45%
9.5
9
CLIA
23

Lot No
Level
Exp.date
Batas Atas

Batas
Bawah

Mean kit
Mean Alat
SD kit

SD Alat

)

Bias

2.8

52.40

43.30

47.85

46.19
2.28
1.49

26462
Lypocheck 2
31.07.2022
CV (%)

Bias (%)

TE (%)

TEA (%)
Source TEA
SIGMA

Random Error or Systematic Error?

3.2

0.45%
9.0
9
CLIA
2.7



QUALITY GOAL INDEX (QGl)

QGI = (BIAS/1.5CV)

S e PROBLEM

<0.8 Imprecision
0.8-1.2 Imprecision and Inaccuracy
>1.2 Inaccuracy

QGl= 0.45/(1.5*3.45) = 0.09




URIC ACID I1QC
9 Q T |

NOTROL

N Man S0 oV U BIAS
Your Resut Otorke W6 G0 0% 5T

2 ,
7\‘ \ ® o .- " . : .
o \® f! ®® V‘A‘?MT W Vorbeod  FE BN 04 SE 000
° Vf\“ Tmgl Ooke & wm 08 w0 (o)

123456 7 8 910111213141516171819202122232425262728293031

O N B O P N W

CVlevel 1 =3.6%

: L CV Level 2 = 4.2%

i o~ R N Average CV =(3.6+4.2)/2 =3.9%
0 Bias =(7.1-6.7)/6.7 = 6%

: ﬁw TE= 6+(2*3.9)= 13.8%

B O TEA uricacid =17 %

123 456 7 8 9101112131415 1617 18 19 20 21 22 23 24 25 26 27 28 29 30 31

Lot No PB92 Lot No PB93

Level NORM Level ABNORM SIGMA : (17-24)/39 =3.7
Exp.date 31.07.2021 Exp.date 31.07.2021
Batas
Batas Atas 5.62 Atas 10.60
Batas
Batas Bawah  4.79 Bawah 9.00
Mean kit 5.21 SD kit 0.21 Mean kit 9.80 SD kit 0.40

Mean Lab 5.08SD Lab 0.18 MeanlLab 9.67 SD Lab 0.41



FERCENT

120 5

100 %

TEA >Bias+2SD

TOTAL ERROR AS & BUDGET

TEA>Bias+6SD

CV

Overbudget

DCWVERBUDGET
oEaS

B IMPRECISION
mAVAILABLE




RICO’S OPTIMAL BIOLOGICAL VARIATION

imprecison Bias
2.2 2.4

Qel | 24/(15%39)=04
e T owem

<0.8 Imprecision

0.8-1.2 Imprecision and Inaccuracy

>1.2 Inaccuracy
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Bulan

Januari
Januari
Januari
Januari
Januari
Januari
Januari
Januari
Januari
Januari
Januari
Januari
Januari
Januari
Januari

Test
Trombosit
Trombosit
Trombosit
Hematokrit
Hematokrit
Hematokrit
Eritrosit
Eritrosit
Eritrosit
Lekosit
Lekosit
Lekosit
Hemoglobin
Hemoglobin
Hemoglobin

Level
Low
Normal
High
Low
Normal
High
Low
Normal
High
Low
Normal
High
Low
Normal
High

INTERLABORATORY COMPARISON

4.0
9.2
13.7

4.7
7.9
5.2
5.7
11.6
14.2
11.5
13.9
12.9

3.3
4.7
16.4
53
5.0
6.7
6.9
10.2
9.0
4.6
11.2
18.7
8.1
14.0
25.9

LABORATORY
C D
3.0 2.5
6.2 5.7
15.3 17.4
5.5 3.3
6.4 4.0
5.8 4.1
5.9 4.1
7.9 4.4
9.7 4.8
6.8 7.7
11.1 9.3
15.8 12.2
9.8 5.4
13.6 6.1
10.7 6.9

8.8
9.6
13.2
5.8
4.2
7.5
8.0
5.9
7.4
7.1
8.6
13.3
6.9
7.9
13.5

8.8
9.6
13.2
5.8
4.2
7.5
5.9
7.4
5.8
13.3
8.0
5.9
7.1
8.6
13.3



IQC DATA

HCT(%) : ALL - SYSMEX(XN-L)

35D
25D
15D
05D
-15D
-25D
-35D

Qv

v

Cause

[ Evmn | s | g

| Materk | Evaonment [ Managemeni

Efed




A B C E F G H | 1 K L M N
1 |REKAPITULASI KONTROL HEMATOLOGI
2
3 |Bulan : MARET 2021
4 | Alat 1 Sysmex XN-550
3

) Lot No X Mean | Bias | CV TE(a)- TE |TE%-OK?| _.

. Pemeriksaan|  Level Ctrl SD kumulatif| (pabrik) | (%) | (%) e source (%) | (Source) Sigma
31 |Hematokrit Low 10431401 0.07 17.16 17.50 1.97 0.4 ] CLIA 2.4 TRUE 9.5
32 |Hematokrit Mormal 10431402 0.20 36.80 37.80 2.65 0.5 B CLIA 37 TRUE 6.2
33 | Hematokrit High 10431403 017 44.27 45.00 1.63 0.4 CLIA 2.4 TRUE 11.2




IQC PEER GROUP DATA

PreciControl Multi 1/324222 Kit Insert
e \ITOUR range
89.000 . -
2200 Upber Lsnil-8510 Range: 63.1-85.3 mg/dL
Mean : 74.2 mg/dL
77900 SD: 3.7 mg/dL
77.900 . - L 4 : 3./ Mg
20.500 L\/ﬁ_‘__‘\‘
66.800 Lab Range
zglgg Cower Limit=63.10 Range: 69.6-77.9 mg/dL
1605 1805 2005 2205 2405 2605 2805 3005 0106 0306 0506 0706 0906 1106 Mean : 73.75 mg/dl_
17.05 19.05 21.05 23.05 25.05 27.05 29.05 31.05 02.06 04.06 086.06 0&.06 10.06 12.06
SD:2.06
. o)
PreciControl Multi 1/324222 [Precision] CV:3.2%
s e gy
79.347 —

77.882 Group Range
75.818 ”\‘“\,_——-Z\ P /’I Range: 69.7-80.8 mg/dL
\_H_/ Mean : 75.25 mg/dL

73.753
o SD :2.77
CV 3.68 %

69 624 4

5‘? 56[}_ ¥ ¥ ¥ V ¥ v ¥ ¥ i ¥ V ¥ V i ¥ i ¥ ¥ ¥ V | ¥ i ¥ T ¥
16.05 18.05 20.05 22.05 2405 26.05 28.05 30.05 01.06 03.06 05.06 07.06 09.06 11.06 '35
17.05 18.05 21.05 23.05 2505 27.05 28.05 31.05 02.06 04.06 06.06 08.06 10.08 12.08

T~
BIAS : ( 73.75-75.25)/75.25*100%%-1.99% )

SIGMA : (10-1.99)/3.2= 2.5



RICO’S OPTIMAL BIOLOGICAL VARIATION

imprecison Bias
2,98 4.1

Qel | 199/(15%32)=04
e T owem

<0.8 Imprecision

0.8-1.2 Imprecision and Inaccuracy

>1.2 Inaccuracy



SIGMA : (10-1.99)/3.2= 2.5

Westgard Sigma Rules ™

2 Levels of Controls

Data

ac [ P Report Results N

A

e No No No
Yes I Yes Yi

A

No No

g0 | 50 R
Sigma Scale = (%TEa-%Bias)/%CV

www.medscape.com

Medscapes

1, f2ofi_ /IR, /3, /6
0.9 _— 0.07 0.07 6 1
0.8 1 ."22 fF|4 .’41
£ Desirable 0.03 0.03 4 1
2 0.7 error 1, 5s
3 detection D.Iid 004 @ 3
T 0.6 [>—mr—r 1
5 Desirable T
£ 0.5 false 1 R m
2 rejection 13g255Mg
5 04 0.01 001 2 1
a8 1,
5
E 0.3 0.00 0,00 2 1
0.2 13-55
0.00 000 2 1
0.1 135
. 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 Chin Pathol @ 2006 Ameancan Socialy for Clinical Pathology
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Lot Mo.: B5241(Lot Mo.: 8524 2{Lot Moz 85243
LICUICHEK 1 [LIQUICHEK 2 |LIQUICHERK 3

Go241 850242 o243

Batas Atas 0.69 543 27 24

TSH Batas Bawah| 053 4.35 21.76

Mean Kit 0.61 4.89 24 50

Mean Alat 0.58 4 .94 24 62

= 0nn? 014 080 Mean Cv=3.3%
(lev 3.92 281 3.25
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Analyte Unit Result Mean Z-score RMZ Comparator
-.r’r CA 125 L¥mi 737 735 004 0.58 Paar
", CEA ng'mil 31.45 30.4 078 1.11 Paar
o TA Tokal il AFD 4 50 011 104 Paar
-.f": TSH pi¥mL 0.548 0,53 0 0.558 Paar
¥  25-0H-Vitsmin D (Totef) ng'mil 1256 11.3 1.71 012 Paar
BIAS = (0.549 -0.538)/0.538*100= 2.04%
RICOS DESIRABLE Parameter CVi Cvg BIAS( TEA
BIOLOGICAL o )
VARIATION Thyroid stimulating 19.3 24.6 23.7

hormone (TSH)

SIGMA = (23.7-2.04)/3.3=6.6

https://biologicalvariation.eu/meta_calculations




TAKE HOME MESSAGE

e Sigma Metric in medical laboratory is used to measure lab
performance, and also determine IQC rule, material and frequency

 Lab should choose appropriateTEA and determine CV and Bias from
stable 3-4 cumulative data

* Bias should be calculate from the right peergroup from EQAS or I1QC
peergroup

* Do the right QC by calculating lab mean and SD and use Westgard
multi rules multi levels

* Do DMAIC to improve Sigma



LET'S IMPLEMENT SIGMA



