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Laboratories can use sigma metric analysis in many valuable ways: to assess the v
efficiency of laboratory practices, to address poor assay performance, and to design a

protocol to review internal quality control (QC) with benchmarks. Six Sigma is one of the
most popular quality management system tools employed for process improvement.
Sigma values are useful for guiding the design of QC strategy, and Six Sigma methods
are usually applied when the outcome of the process can be measured.

The Unity Real Time Software Data Analysis Grid can help you calculate sigma metrics for your lab’s tests. With the
grid, you can configure a total allowable error (TEa), which is conveniently available for many international quality
specifications like Biological Variation, CLIA 2024 limits, RCPA limits, etc. The Data Analysis Grid will calculate your
sigma metrics based on the lab’s coefficient of variation and bias from your selected date range, and it will flag all low
sigma values based on your set alert limits.

Additional resources about sigma metrics:

¢ Practical Guide to Six Sigma in the Clinical Lab

¢ Sigma Metrics, Total Error Budgets & QC

Keep reading to learn how to calculate sigma metrics for your lab with a Data Analysis Grid.

Configure the Data Analysis Grid Template

1. Select Analysis > Data Set Configuration.

U2 Unity Real Time
File Select View Review | Analysis | Advisors Reports Tools Help

& N | Data Set Configuration | _‘]
Lab Lot Test Data Analysis Grid Bar__| ¥
i sl
Lab IPaneI | tnstrument |
Ela 218881: Instrument 1 -
T el —
: EI% 56720: Multiqual 1,2,3 Unassaye » ')A N
I BN Glucose |Hexokinase [Siemens .
i 3 % | - L -

Visit bio-rad.com/qualitycontrol for more information. BIO -RAD


https://www.bio-rad.com/en-us/category/quality-controls?ID=b11f022f-7ced-4bf0-aaaa-dcdc8affc787
https://www.qcnet.com/resources/qc-articles/sigma-metrics-total-error-budgets-qc
https://www.qcnet.com/resources/qc-articles/practical-guide-to-six-sigma-in-the-clinical-lab

2. Select Add and enter a template name. For this example, the template name is "Sigma Metrics."

3. On the tab Data Set A, select Your laboratory. Then select your instrument as Current Instrument and your date

range as Cumulative.

Data Set Configuration

= Add " Update

Select "Add’ to create a new template or Update’ to change an existing template.

Enter a template name:

ISigma Metrics

Save

Close

Data Set B | General |

& Your laboratory

¥ Current Instrument
" Another Instrument

Bio-Rad Banjo ID-Reader

" Ewvaluation mean/SD

| * Cumulative |

) |T|:uda:.' LI
From: | 8/ 772024 1200AM ~|
To: | 8 772024 1159PM |

[ | Instrument Description Lab

™ | 1drop Water Quality temps, cou... | 999911
[ | 3M Diagnostics Water Quality temps, cou... 9595911
[ | 3v-diagnostic ‘Water Quality temps, cou.. | 555511
[ | Abbott Alinity i Instrument 1 213881
[ | Abbott Alinity m Molecular and LIA 559901
[ | Beckman Coulter AUSS0 Instrument 1 218881
" | Beckman Coulter AUSS0 Instrument 2 559913
| Blood Bank 599991

" Consensus group
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4, Click on the tab Data Set B to configure the next data set. You can technically have up to 500 Data Set B’s, but for
this instance you'll just need one. Make sure the number of data sets is set to 1, and the data set is B1.

5. Select Consensus group, Peer and Cumulative.

Note: Consensus group values are not available for non Bio-Rad controls.

Data Set Configuration

& Add  Updste

Select "Add’ to create a new template or 'Update’ to change an existing template.

Enter a template name:

Sigma Metrics

Save

Close

Data Set A [Data Set B| General |

Select the Data Set B to configure below

Select the number of data sets to compare to Data Set A

B1

{Between 1 and 500)

-

—Data Set

From: I 8/ 7r2024 12:00 AM 'l
To: I 8/ 7r2024 11:53 FM 'l

™ Your laboratory (¥ Consensus group
% Peer
" Method
I | Instrument Description = L 1Ko
[} 1drop Water Quality temps, cou...
I | 3M Diagnostics Water Quality temps, cou.. " 1 month
[l Jv-diagnostic Water Quality temps, cou... " 6 months
I | Abbott Alinity i Instrument 1 & Cumulative
™ | Abbott Alinity m Molecular and LIA 55550
I | Beckman Coutter AUBS0 Instrument 1 213881
™| Beckman Coulter ALIGSD Instrument 2 999913
" | Bio-Rad Banjo ID-Reader Blood Bank 995951 LI
" Evalustion mean/Sh
¥ Cumulative
= [Today
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6. Click on the General tab. The General tab allows further customization for the report.

7. Checkmark the following items: SDI, CVR, Bias %, Sigma, TEa, and any other items you'd like to see.

8. For the Data reference set, sclect Data Set B. This will allow Data Set B to be the reference set for the current lot.

9. For the Test Selection, select Current Lot.

10. Click Save next to the template name to save the template.

Data Set Configuration

Select 'Add’ to create a new template or Update’ to change an existing template.
& Add " Update

Enter a template name:

Sigma Metrics Save I Close

Data Set A | Data Set B [ General

—5Select the items to be displayed on report headers

[~ Lab ¥ sDI ™ CV Threshold
v Lab description v CVR [~ Bias % Threshold
¥ Method ¥ Bias % [~ TEB% Threshold
[# Instrument [C TEp<DO5 [” Acceptance Rate%
L) Regent [IEss [~ Standard Expanded Uncertainty
v Unit V¥ Sigma
[~ Temperature v TE=
[ QC Rules (Westgard, AG) [T RCV

—Set font
Font size IE j'

— Data reference set
" Data Set A & Data Set B

—Instrument scope
[~ Compare data across instrument models (disables consensus group option)

—Test Selection
™ Current Test

© 2024 Bio-Rad Laboratories, Inc.

Measure QC Performance with Sigma Metrics

4



View the Data Analysis Grid

1. After a template for the Data Analysis Grid has been created, you can open the grid.

Select your lot of interest in the navigation tree. Then navigate to the menu bar and select Analysis > Data Analysis Grid.

w Unity Real Time
File Select View Review | Analysis |Advisors Reports Tools Help

frY | ;\ | Data Set Configuration i
= — Test | | Data Analysis Grid I | Bar |
.

al ——

Lab IPanel | tnstrument |
E]{._";_ 218881: Instrument 1
INCR: 2] 56720: Multiqual 1,2,3 Unassaye

\(\ Glucose |Hexokinase |Siemens

----- 8, Calcum|Arsenazo III|Beckma

~~~~~ {8, €02 (Carbon Dioxide)|Enzym
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2. The Data Analysis Grid will open. You will need to configure the TEa value to calculate the sigma metrics value. Click

on the button Configure TEa.

3. When the Configure TEa window appears, select the analyte on the left side and then select the TEa of your choice.

If you want to use CLIA 2024 for all analytes, select CLIA 2024 and then click the button For All Analytes.

You will notice not all analytes have a CLIA 2024 recommendation, so for those you can pick any other option or enter a
manual value by selecting User Defined (not shown in the image).

4. Click Save to save your selection. Then close the Configure TEa screen.

Lab: 218881 Lot: 56720 Multiqual 1.2,3 Unassayed Matrix: Serum
vl Data Set Configuration || Configure TEa I Configure Alert Export Print Close
= Configure TEa ] XN
te -
|| Analyte | TEa Selection Ll
Z5Hydroxy Vitamin D, Totsl ~ RCPA fic |
|| Albumin CLIA 2024 [Calcium g
|| Alkaline Phosphatase CLIA 2024
n Di. ALT (ALAT/GFT) CLIA 2024 TEa: L
| | Ammonia RCPA
e e CLIA 2024 =1 | Forall Anaiytes | t
AST (ASAT/GOT) RCPA BV Opt biasf D_es_imprec?is_ion L
| Bilinubin, Total/ TRIL CLIA 2024 BV Opt bias/ Min imprecision u
e CLIA 2024 ] BV Opt bias/ Opt imprecision t
- Ao I
| Cholesteral, T 5 = J
|| Cholesterol, LDL CLIA 2024 égg_ﬁ&pedﬁcadones Minimas Consensa) 3|
Cholesterol, Total CLIA 2024 IPH Belgium
| CK (Creatine Kinase) CLIA 2024 JQMH L
C02 (Carbon Dioxide) CLIA 2024 Paland COBJwDL
||| Cortiscl CLIA 2024 GUALAB ]
£ N Creatinine CLIA 2024 RCPA |
Ethanol (Alcohal) CLIA 2024 RiliBAK
| GGT (Gamma Glutamyltransfer... CLIA 2024 SEKK =
|Deh) Glucose CLIA 2024 SKML [
Hemoglobin Ale (NGSP) CLIA 2024 WS/T (China) B
- Iron CLIA 2024 1“5?; D;ﬁ”ed 4
| | LD (Lactate Dehydrogenase)  CLIA 2024 asn |
Magnesium CLIA 2024 P+
|| Phosphorus CLIA 2024 Stete gfthe At -no bias . i
sph.| Potassium CLIA 2024 |
||| Progesterone CLIA 2024 Group Data Range: 1
|| Protein, Total, Serum CLIA 2024
Lo, 5| Protein, Total, Urine/Spinal Fluid RCPA |6 Morths =
FTH. Intact RCPA
|| SARS-CoV-2{COVID 19) 35D Far All Analytes |
Lo| Sedium CLIA 2024
1| Temperature 35D
Thyroperoxidase (TPO) Ab, To... BY Min bias/ Min impre
| Triglycerdes CLIA 2024
FPT! |rea Nitrogen CLIA 2024
Uric: Acid CLIA 2024
|| Vitamin B12 CLIA 2024
NiNiNiNoooM 35D
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5. Select your template from the dropdown to view your calculations. The template in this example was named

“Sigma Metrics.”

Template Lab: 218881 Lot 56720 Multiqual 1.2 3 Unassayed Matrix: Serum
ISiEma Metrics vl Data SetConfiguration | Configure TEa I Configure Alert Export Print Close
Level 1 !Leval 3| AlLeves |
Data Set | Analyte 4 u,'bl, i Method Instrument Unit Mean SD (o'} Pts Labs SDI CVR Bias% Sigma TEa | TEa Selection
Calcium Instrument 1 Arsenazo IIT Beckman Coulte...  mgfdL 5.80 0.15 261 604 17.16 CLIA 2024

Bl 5.81 0.14 235 97478 220 -0.06 iii -0.15 6.53

A CO2 (Carbon Di... | Instrument 1 Enzymatic Beckman Coulte... =mEg/L 15.63 1.08 6.98 622 20.00 CLIA 2024

Bl 15.21 106 ©5.95 | 106861 223 0.40 1.00 277 247

6. To set alerts, click Configure Alert. This will allow you to highlight results if they fall outside a specific range. In this
example, all sigma values below 3 will be highlighted yellow.

0 Multiqual 1.2.3 Unassayed Matrix: Serum

Configure TEa “ Configure Alert I

Export

l= Configure Alerts Thresholds Of Data Analysis

|- —Alerts Thresholds
8
| so | 2
B | owr [ 2
E| Si 3
s igma |

Acceptance Rate” I 90
8 cv User Defined |
g | Bes% User Defined |
| Tee% User Defined |
B |
L Set Color... |
8
| 0K I Cancel
B
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7. You can now view different levels by clicking their respective tabs or by clicking All Levels.

The row for Data Set A includes your lab’s cumulative data and the TEa selection you made.

The row for Data Set B1

includes your peer group’s data for that level and the calculated SDI, CVR, bias, and sigma value. Sigma values falling

outside the specific range you selected are highlighted.

Template Lab: 218881 Lot: 56720 Multiqual 1.2.3 Unassayed Matrix: Serum
|5\gma Metrics lJ Data Set Configuration ‘ Configure TEa Configure Alert Expart Print Close
|Level £
Data Set Analyte dacL:ilgtbn Method Instrument Unit Mean SD cv Pts | Labs SDI CVR Bias% Sigma TEa TEa Selection
M - Instrumenti  Arsenazo I Beckman Coulte... | mgfdL 580 045 261 604 1 17,16 CLIA 2024
B1 5.81 0.14 2.35| 97478 220 -0.06 L11 -0.15 6.53
A CO2 (Carbon Di... | Instrument 1 Enzymatic Beckman Coulte... | mEgfL 15.63 1.02 6.98 622 il 20,00 CLIA 2024
B1 15.21 1.06 6.96 | 106861 223 0.40 1.00 L77 | 2.47
8. These tables can be saved and printed as PDFs or exported as .xlIsx files, as needed.
Template Lab: 218881 Lot: 56720 Multiqual 1.2.3 Unassayed Matrix: Serum
Sigma Metrics j Data Set Configuration Configure TEa Configure Alett || Export I I Print I Close
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