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Introduction

Why Are Controls Used?

Q(To measure the precision of the tests
To measure the trueness
‘ﬂ’ To verify the calibration
d Because the systems fail
Because manufacturers ask for it
%Sometimes because it's mandatory ?

Yes for all these reasons, ...

=> put first and foremost, to validate the reliability of patient
results, because results of laboratory tests are used for diagnosis
and treatment planning.




Introduction

2 conditions for my QC to validate the reliability of patient results :

Having the good QC

Using it and Managing the

Material data in the correct way
" ISO
s 2 =Lz 1SO 15189:2012
5.6.2 Quality control

5.6.2.1 General

The laboratory shall design quality control procedures that verify the attainment of

the intended quality of results.




Accreditation Requirements

Bio-Rad Solutions

QC as close as possible to patient samples >>

Participatein an
interlaboratory program

Perform internal quality control >>

/LR
ISO
g

Ensure traceability of QC results >>

ISO 15189:2012

Establish performance goals >>

Perform method validation Determine
measurement uncertainty

T NM NNV NV VT IV

Provide staff training and education >>

AV VAV VAV VAV
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Accreditation Requirements Bio-Rad Solutions

> QC as close as possible to patient samples >> >> >
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Quality Control Definitions

Independent Control (QC materials)

“The laboratory shall use quality control materials that react to the examining
system in a manner as close as possible to patient samples.”
—1SO 15189:2012(E), Subclause 5.6.2.2

QC materials should be manufactured
starting from human biological matrix 2 - W ﬁ
'II‘ 'II| ‘.
Patient Bio-Rad Manufacturer Manufacturer
Sample Control Y
! ‘ ¢ }
Human Serum Human Serum Bovine Serum Aqueous
Matrix Matrix Matrix Matrix




Quality Control Definitions

Independent Control (QC materials)

Note 1 : Paa N
The laboratory should choose concentrations of control materials, whenever |

possible, especially at or near clinical decision values, which ensures the Iso
validity of decisions made. A\,

—1SO 15189:2012(E), Subclause 5.6.2.2

Control Level |Relative Tnl Value
For example : | s
Bio-Rad has introduced a full range of Cardiac Assessment Controls
that allow laboratories to select the Troponin value best suited to the =
. . . . b 1A 120%
99th percentile upper reference limit of their platform w
- 1B 60%
-
' 1C 40%
w
Assay Values
TI“ODOI‘IiI’I I Range 99th LEVEL 1 - 23601 LEVEL 1A - 23604 LEVEL 1B - 23605 LEVEL 1C - 23606
Platform UNITS Low High Percentile Group MEAN RANGE MEAN RANGE MEAN RANGE MEAN RANGE
ng/mL 0,04 40 0,07 1A <0.040 <0.040
ng/mL 0,03 50 0,07 1A <0.030 <0.030
Siemens ADVIA Centaur / Centaur XP (TnI Ultra) ng/mL 0,006 50 0,04 1B 0.109 0.071 - 0.147 0.136 0.088 - 0.184 0.037 0.024 - 0.050 0.043 0.028 - 0.058
Siemens ADVIA Centaur CP (TnlI Ultra) ng/mL 0,006 50 0,04 1B 0.115 0.075-0.155 0.135 0.088-0.182 0.040 0.026 - 0.054 0.029 - 0.061
Siemens Dimension EXL LOCI Module ng/mL 0,017 40 0,056 1C 0.136 0.095-0.177 0.171 0.120 - 0.223 0.045 0.031 0.053 0.037 - 0.069
Siemens Dimension Vista Systems (CTNI) (LOCI) ng/mL 0,015 40 0,045 1C 0.131 0.091-0.170 0.171 0.119 - 0.222 0.044 0.031-0.057 0.050 0.035-0.065

4
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Quality Control Definitions

Independent Control (QC materials)

Note 2 : SRR\
Use of independent third party control materials should be considereq, |

either instead of, or in addition to, any control materials supplied by the Iso
reagent or instrument manufacturer. NI
—1SO 15189:2012(E), Subclause 5.6.2.2

~ ™
Third party controls are manufactured independently of the test system calibrators and

reagents.
Third party controls offer a longer shelf life. This allows use of the same control lot over

multiple changes in reagents and calibrators.
N _/

Year 1 Year 2 Yoar 3

Instrument Manufacturer Reagent | Lot 1 Lot 2 Lot 3

Instrument Manufacturer Control | Lot Lot 2 Lot3
Third Party Control | Lot i




What is Quality Control?

Selection criteria for a good QC material :

d Of human origin matrix
g independent
Multicomponent
« Lyophilized or liquid
d Life and stability after major opening
d Rate decisive

Q/Values determined on a large panel
of methods and parameters

ﬂ\ternal Quality Contrch

External Quality Control

Independent Control

> Bio-Rad provides QC that fulfill all these criteria



Accreditation Requirements Bio-Rad Solutions

. . All Bio-Rad QC are human matrix “
> QC as close as possible to patient samples >> Rate decisive >> >
Participatein an
interlaboratory program
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Participate in an Interlaboratory Program

“The laboratory shall participate in an interlaboratory comparison Prany
programme(s) (such as an external quality assessment programme or -

proficiency testing programme) appropriate to the examination and Iso
interpretations of examination results.

—1SO 15189:2012(E), 5.6.3.1 Interlaboratory comparisons 2 g

11



2 fully complementary Interlaboratory Programs

EQAS Program

1 QC per month:

- Snapshot of performance at a specific time T.

- Evaluation of @aCcuracy, monthly.

Corrective actions are taken upon publication of the
monthly report.

UNITY Program

All daily QC:

- Ongoing performance monitoring.

- Evaluation of trueness (Bias) daily

Corrective actions are taken immediately.

The EQAS and UNITY programs are fully complementary, ensuring the satisfaction of ALL
standard requirements for achieving accreditation.

12




Participate in an Interlaboratory Program

i BIAIS ( Systematic error)

f Mean
/ ! TRUENESS -

s Random error

4.~. ........... =)

ACCURACY

REFERENCE value. .

§-----==-=========

PRECISION (CV)

X = test result



Participate in an Interlaboratory Program

O
EQAS >
performance T

-

UNITY->
ongoing
performance

S = Submission
R = Report

EQAS and UNITY : Fully Complementary

14



Participate in an Interlaboratory Program

Bio-Rad EQAS Programs

Blind sample evaluation is mandatory to meet the requirements of ISO 15189.

= Participants receive twelve Sample Reports and one End-of-Cycle report
over each program cycle.

= Detailed reports are presented in an easy-to-read graphical format.

. - i-;ﬁc"a’s'?é“canmznf: e e
External
uality = Pl 4+ /=
Assu rance — o, )| |
Services M Jﬂnﬂ}m

Comments:




Participate in an Interlaboratory Program

Bio-Rad EQAS Programs

Two convenient electronic reporting options to choose from
(EQAS Online, EQAS Mobile)

Data Entry

Lab: *
000003 Rannsoknadiefd

Program: *

9 Hemoglobin - Cycle 8
U U
17 May | | 20 Jun

LabID: 492691 v

1 g%

il
0
Jul 23 Aug

. Hemoglobin Program - Cycle 9 Messages (1)

= -
_ _ 21 Mar

‘ 1

18 Apr 16 May 20 Jun 18 Jul 15 Aug 19 5ep 17 Oct 21 Mow




Participate in an Interlaboratory Program

External Quality Assurance Services (EQAS)

Currently 12 different monthly programs available
1. Blood Gas (BC30/31)

2. Coagulation Program (BC33/34) New in Q1 2016
3.  Cardiac Markers (BC38/39) 13. Urinalysis
4. Clinical Chemistry Program (BC5L/50) 14. HIV/Hepatitis
5.  Ethanol/Ammonia (BC35) 15. TORCH/EBV/MuMZ
16. Syphilis
6. H tol P BC90A,B,C,D ,
emato °9y rogram ( ) 17. Blood Typing
7. Hemoglobin Program (BC80)
8. Immunoassay (Monthly) Program (BC7L/70/75)
9. Lipids (BC46/47)

—
©

Serum Proteins (BC23)
11.  Therapeutic Drug Monitoring Program (BC05/10)
12.  Urine Chemistry Program (BC40/45)

http://www.gcnet.com/EQAS/EQASProductinformation/tabid/447/language/en-US/Default.aspx BIORAD
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EQAS Programs

that substantially fulfil the relevant requirements of ISO/IEC 17043.

Note : /TR
“The laboratory should participate in interlaboratory comparison programmes Iso
NS

—1SO 15189:2012(E), Subclause 5.6.3 Interlaboratory comparisons

The American Association for Laboratory Accreditation

Warld Class Accreditation

Accredited]’mﬁciemy Testfng Provider Blo_Rad EQAS programs are fu"y
BIO-RAD LABORATORIES accredited according to ISO/IEC
Irvine, CA
S e 17043:2010 to help meet the
SEmimmsnaenteete e | regulatory needs of today’s clinical
B e W laboratories.

"l'lJ )
P, .,
. 4 2
-:f\ SBAL %; President & CED,
= =

Far the Accreditation Council
Centificate Number 3233.01
R Valid to February 29, 2015

o

For the proficiency festing schemes to which this accreditation applies, please rafer fo the provider s Scape of dccreditation.
\

2015_10 / Mkt EMEA/ QSD /JBR/ ISO 15189 QC requirement : Bio-Rad solutions V4



EQAS Programs

EQAS Sample Reports
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1 ™ "~ BASICUSEROPTIONS |
Unity
Interlaboratory Program

ADVANGED USER OPTIONS
& Unity Real Time®

Unity™

@g_—:l;» Interlaboratory
Program .

@ Unity Real Time®
online

All daily QC

0,
i,
ecti.,,-,y

Largest interlaboratory program in the world for diagnostic laboratories

Benefit from peer QC data generated from more than
> 43,000 instruments
> in 92 countries,

» 23 000 labs Worldwide

Help to meet accreditation and regulatory requirements.

Help identify trends or shifts that may occur between proficiency surveys.

20



Unity ™ Interlaboratory Program

Unity

\ Mong‘gﬁ'g?y\\.l;‘\i ?Ss\)-m 31V 2016 Unity’ April 2014+
Unity Reai Trmgs 2 e e e e e
[] ma-';,um . :un ieoe y
Submit sty ~ Receiveon . | == )
data in real time demand and e
using one of the Monthly = 2
Bio-Rad Unity™ colnElren :
software reports to measure
: and improve
solutions. el el
performance

Download peers
data in Unity Software to set
analytical goals in addition

of statistical process

N
A W

21
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Unity ™ Interlaboratory Program

Unity ™ Interlaboratory Program
provides a variety of Reports :

o Monthly Evaluation
o Laboratory Performance Overview
o Laboratory Histogram

Frequency histogram of laboratory means for this quarter

--Q

B pm—— e m S
i_ # Labs {

Bias & imprecision Histogram
o Statistical profil

Percentile 10° 20° 30° 40° Median 50° 60° 70° 80° 90° 95°
Distribution  Qtr  Year Qir  Year Qfr  Year Qir  Year Qrr  Year Qtr  Year Qfr  Year Qtr  Year Ofr  Year Oir  Year
Peer

|Bias| 0160 0.174 0.160 0247 0.160 0.617 0250 0987 0267 1.13 0267 145 126 15 126 233 163 330 163 354

D 0.070 0.000 0.070 0.049 0.070 0.062 0.080 0.069 0.082
v 0.866 0.000 0.866 0.617 0.866 0.75%6 1.00 0.850 1.02

Method
Biasl 0.184 0237 0438 0510 0647 0678 0827 0892 1.03
sD 0.061 0.066 0.071 0.074 0.077 0.081 0.082 0.087 0.087

0.094 0.082 0.100 0.084 0.112 0.084 0.143 0.093 0.148 0.093 0.150
116 1.02 121 106 137 106 180 116 181 116 194

120 118 157 156 167 206 223 237 270 280 329
0.095 0.093 0.103 0.104 0.113 0121 0.131 0.149 0.163 0.196 0.167

cv 0.761 0.818 0888 0925 09%9 100 102 108 108 118 116 129 130 141 151 163 185 203 245 232
All Labs
|Bias| 0.283 0242 0608 0620 0930 0916 122 120 152 151 183 188 224 228 261 280 348 335 419 391
sD 0.074 0.078 0.085 0.091 0.094 0.104 0.104 0115 0.115 0.128 0.126 0.140 0.138 0.153 0.156 0.169 0.190 0.201 0.216 0.244
cv 0924 0969 106 112 117 129 129 142 142 158 15 174 172 189 193 210 236 246 267 305
7.05 7.58 8.10 8.63 9.16 ] 5.00 = 10.00 15.0 20.00
Range of Means Range of CVs

Your Lab

- [ All Labs

201510 / Mkt

Il Method Group

Your Lab




Unity ™ Interlaboratory Program
Affiliated Laboratory Comparison Report
= Provides the CVR and SDI for the

peer, method, and affiliated
groups.

= Allows statistical comparison of
each affiliated laboratory’s results.

Affiliate Lab 3

_—

| BnsamanaAGR

Affiliate Lab 1

Affiliate Lab 2

This report is an excellent tool used to meet regulatory and accreditation

requirements.
Because it is easy to monitor data from one site to another.

23



Unity ™ Interlaboratory Program

Un ity January 2014
- - Associated Regional Laboratory
Affiliated Laboratory Comparison Report 423 Main Street
Unassayed Chemistry # Lot 12345 « Exp 01-Jan-2016 Anytown, NY 12345-6789
Mitention: Lab Supervisor
123456 Refarenca Laboratary 23567 Westam Laboratory 456739  Eastarn Laboratory
135760% RAD Labaratory 45678 Central Laboratory 000099¢ Southem Laboratory
* Lab datawas not availabla for procassing for the dass listed. Consaquently no reports were panarated for this lab during tha raparting cycle.
" p Lab Affliated Group Poer Group Mathiod Group
. Mon  Cum Mon  Cum Mon  Cum Man  Cum
perform ance comparisons LN [t
123456 Reforance Laboratory = Rocha MODULAR
offiliaied CVR 07 13 : Mean 02 030 0302 0304 0300 0.306 0204 0202
Of eaCh |ab Versus + Paar CVR 06 07 [51] 0010 006 0015 0.012 0077 00256 0.065 0.065
oMathod CVR 0z 02 R o 33 50 40 18 57 82 227 224
u.ﬂ.ﬂiliggf EEI -g.& g.gié 0 #° LabBias 033 000 053 163 238 308
g + Paer 1 -0 -1 = q
Affiliated, Peer and Method cha=iSil 010 013 s L S T B
J eAfiliatad CVR 09 14 z Mean 0474 0058 0884 DBED 0852 0884 0863 0856
« Pear CVR 07 09 ; D 0044 0040 0048 0047 0.056 0050 0472 0473
oMethad CVR 03 03 e (B om o L 54 54 68 56 190 202
Or e “IOn an oAfiiged SO 922 02 . ¥ LabBias 118 136 258 -18 127 140
+ Paer . 0 - - 1
. oMatodSDI 006 006 s # s ;e 184 g zge 330 623p 30K
CUI I IU|atlve 4557 Western Labaratary  Aoche Hitachi MODULAR EA70
oAfiiiated (VR 13 07 : Mean 0304 0300 0302 030 0.300 0.306 0204 0292
« Paar OVR 11 04 ; ] 0010 0008 0045 0012 007 0025 0,065 0.065
oMathod CVR 03 01 : g o 62 27 40 30 57 B2 B3 P
o.ﬂ-‘ﬁlilg‘.s:lggl 821‘3 gc@ Lab Bias 066 -03 133 -196 340 274
g + Poar 21 0. - . i
2. Modified Youden graphs ML o Wl b B B
" " oAffiliatad VA 10 10 r Mean 0806 0884 0884 0830 ngs2 0.834 0862 0.856
« Paer (VR 0B 09 o - 5] 0050 0048 048 0047 0056 0050 0472 0473
oMathod CVR 03 03 S o 56 54 54 54 6B 56 190 207
OA‘EIiE-'.B:I EBI B%E g?g Lab Bias 136 046 546 0 182 177
» Pagr r .13 - i i 4
3 L . | t f OMethod SDI 049 045 sme &pins e £ 18] vig 298 e 62 1K
g . p Affiliated Group: Roche MODULAR
means for multiple e ——
+ Pear S0 011 -0.20 % om
. . ciMethad S0I 012 013 ” 2
Instrument comparisons. .-
« Fiagr VR 08 10 :
oMathod CVR 03 03 :
+ Pear 501 055 -0uo@ i om
oiMethad S0I 012 014 ; H
S -2
Linaar Lab Lab Lab
Rapression i 1 F
of Means 0.1 081 0et
052 052 0521
i H
0237 pF2 T 0B Affiliate 083705 " 0B Peer 0237k 0kl Mathed
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Accreditation Requirements Bio-Rad Solutions

. . All Bio-Rad QC are human matrix
> QC as close as possible to patient samples >> Rate decisive >> ‘ / >
Participate in an . EQAS Program or J
interlaboratory program Unity™ Interlaboratory Program
> Perform internal QC >

25
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Perform Internal Quality Control

The laboratory shall have a procedure to prevent the release of patient
results in the event of quality control failure....

...Quality control data shall be reviewed at reqular intervals to detect trends Is o

in examination performance that may indicate problems in the examination

system.
When such trends are noted, preventive actions shall be taken and recorded.

—1SO 15189:2012(E), 5.6.2.3 Quality control data

Unity Real Time® 2

}fpi;y Real Time' 2

26



Perform Internal Quality Control

Unity Real Time 2 Bench and Supervisor: Data Review

the technologist and supervisor review data using the SPC rules :

a

In a standardized manner by all staff

o Using the same software

a

In real time

- [2]x]

=S

IR

] &
analyt..| _inissle

Rév. Sup.

AR

L 2
Régles Moyen...

Cbo [pamt | a0 ]| “bvands darnter
soson AR+
3 3o

W e

@ Toutes les domées

- incloreles violations de igles ou les domnées avec Actions ou
Commentaires

#  Instrument |
&

o

N° dulabo £ ous)

e du ot [ Tous)

L L el

Instrument : [ (Tous)
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@ hasstance Ur R QQtet (& Boad

| Sever - o i 5o e dories - 0C080

" ewse
Révisé| N° du labo| N° du lot | Nom du contrdle Instrument Analyte Date/Heure | Niveau Valeur Moyenne évaluati ET évaluatiz | Régles Etat | Par | Action | Commentaire | Révisé par| Date 4
[CAEEEEE 17650 ANA, Homogene Bio-Rad PhD ANA, Homogeneous Patt 07/07/2010 1 (Positive at) v t 26/10/2(
¥ 999991 17650  ANA,Homogene Bio-Rad PhD ANA, Homogeneous Patt 08/07/2010 1 (Positive at) v th 26/10/2¢
[CAEEEEE 17650  ANA, Homogene Bio-Rad PhD ANA, Homogeneous Patt 08/07/2010 1 (Positive at) v t 26/10/2(
[CAEEEEE 17650  ANA, Homogene Bio-Rad PhD ANA, Homogeneous Patt 08/07/2010 1 (Positive at) v t 26/10/2(
[CAEEEEE 17650  ANA, Homogene Bio-Rad PhD ANA, Homogeneous Patt 08/07/2010 1 (Positive at) v t 26/10/2(
¥ 999891 17650  ANA,Homogene Bio-Rad PhD ANA, Homogeneous Patt 08/07/2010 1 (Positive at) C| e 26/10/2(
[V 999591 17650  ANA,Homogene Bio-Rad PhD ANA, Homogeneous Patt 09/07/2010 1 Negative v th 26/10/2(
[V 999991 46360  Multiqual 12,3 U Abbott ARCHITECT ci Sodium 14/07/2010 1 107,00 109,37 (X 24 126TAll ¥ Acce sa th 26/10/2(
¥ 999991 46360  Multiqual 1,2,3U Abbott ARCHITECT ci Sodium 14/07/2010 3 155,00 155,48 0,68 ¥ ¥ Acce sa th 26/10/2(
¥ 999991 46360  Multiqual 1,2,3U Abbott ARCHITECT ci Glucose 14/07/2010 1 330 330 0,03 0,00 ¥ Acce sa th 26/10/2(
¥ 999991 46360  Multiqual 12,3 U Abbott ARCHITECT ci Glucose 14/07/2010 3 2030 2011 020 095 ¥ Acce sa tk 26/10/2(
¥ 999991 46360  Multiqual 12,3 U Abbott ARCHITECT ci GOT (ASAT/AST) 14/07/2010 1 35,00 3501 0,50 00 ¥ Acce sa th 26/10/2(
¥ 999991 46360  Multiqual 1,2,3U Abbott ARCHITECT ci GOT (ASAT/AST) 14/07/2010 3 218,00 2,17 01 ¥ Acce sa t 26/10/2(
[V 999991 46360  Multiqual 123U Abbott ARCHITECT i GPT (ALAT/ALT) 14/07/2010 1 20,00 0,7 0,16 ¥ Acce sa th 26/10/2(
[V 999991 46360  Multiqual 123U Abbott ARCHITECT ci GPT (ALAT/ALT) 14/07/2010 3 174,00 177 0,19 ¥ Acce sa th 26/10/2(
[¥ 999591 46360  Multiqual 1,2,3U Abbott ARCHITECT ci LD (Lactate Déshydrogé 14/07/2010 1 108,00 163 0,06 ¥ Acce sa th 26/10/2(
¥ 999591 46360  Multiqual 1,2,3U Abbott ARCHITECT ci LD (Lactate Déshydrogé 14/07/2010 3 334 112 ¥ Acce sa th 26/10/2(
¥ 999991 46360  Multiqual 1,2,3U Abbott ARCHITECT ci Magnésium 14/07/2010 1 0,02 0,00 ¥ Acce sa t 26/10/2(
¥ 999991 46360  Multiqual 1,2,3U Abbott ARCHITECT ci Magnésium 14/07/2010 3 0,03 067 ¥ Acce sa t 26/10/2(
¥ sssser  4s360 Abbott ARCHITECT ci Phosphatase Alcaline  14/07/2010 1 110 0,00 TEHAIT ¥ Acce sa th 26/10/2(
¥ 999991 46360  Multiqual 12,3 U Abbott ARCHITECT ci PhosphataseAlcaline  14/07/2010 3 365 01 ¥ Acce sa th 26/10/2(

» ¥ 999991 46360  Multiqual 1,2,3U Abbott ARCHITECT ci Potassium 14/07/2010 1 0,10 2,00 2-26TTE |~ Reje sa Test: cal nouveau lotd tk 26/10/2(
[V 999991 46360  Multiqual 123U Abbott ARCHITECT ci Potassium 14/07/2010 3 0,05 3,60 226T|1-3 [ Reje sa Test: cal nouveau lot d tk 26/10/2(
[V 999991 46360  Multiqual 12,3U Abbott ARCHITECT ci Sodium 14/07/2010 1 0,87 14 ¥ acce s: th 26/10/2(
[V 999991 46360  Multiqual 12,3 U Abbott ARCHITECT ci Sodium 14/07/2010 3 155,48 0,68 0,7 ¥ Acce sa th 26/10/2(

il ol

v
coomes e lostets atndos e s de domnées Mewis | et

0 Usisstur - ech - Edver sl

Test Settings

s [sotrs |

SPCRules-
Rues  Status

12

SESLEXSSS %

<

AR Y

Lab 999991, Lot 16¢
Upase, Siemens Dimension Vista, U/L

=
=

- & g

: ©

s & 5

5 & @

‘s CORS (2.0f3)-25: i s a variton of the 2-2s e
s ¢ o ||EESnarEEEtaT
o o ||

: ©

coos =
A =

The Review panel

~ receives and refreshes

QC data in real time.

BIORAD
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Perform Internal Quality Control

L% Unity Real Time

o=l Fichier Sélectionmer  Affichage Révision Analyse Advisor Rapports  Outkils  Aide

H I pro 2
4 | & |
L1 Hista, Analy-t... Initiale Régles

Lok : 62290 Quantitative Urine Matrice : Urine

Laba lPanel ] Instrument ] Labo : 993991 Demo

#u 345968: 1800-1,Centaur ;E::H;EUTDE?{I;?%QISETIZDipsticklSiemens CLINITEE 200|R&actf dédié|Qualitative|Pas de température spécifidée
+o T 3459950 1500-2, Centaur :
= 9991: Lemo Enregistrer | Date de saisie | ‘( . WH = Action C = Commentaires
+-gh| 14400: Assayed Chel Enter qualitative results
= '_“_.E—: £2290: Quankitative | Date etHeure Mivea /JIUZ ¥YM| Ut
g Urobiinogéne| Dip 1 |nzinejz012 20:26 Mormal or 0.2 ELJdL or 3 o |4 EUfdL or 66 umoliL 0 sa Bl C
Z|03nefznlz 20:26 Marmal or 0.2 EUfdL ar 3.2 umaolsL Lu] 4 ElfdL or 66 umalyL La] s A C
3 04/08)2012 20026 Mormal or 0.2 EUGAL or 3.2 umalfL 0 4 EUSdL or 66 urnaliL 0 £3 A C
4 | 05/06)2012 20:26 Mormal or 1 EUfdL or 16 umolfL o] 4 EUfdL or 66 ! = C
5 |0gf0ef201z 20:26 Marmal or 1 EfdL or 16 umaolsL Lu] 8 EfdL or 133 Set up alerts s
6 |07 /0RJ2012 20026 Maormal or 1 EUfdL or 16 umaliL 0 4 EUSdL or 66 C
7|ogineiz01z 2026 Marmal or 0.2 EUfdL ar 3.2 umaolfL Lu] 4 ElJfdL or 66 um la] =3 A C
g 090682012 20:26 2 EUfdL or 33 umalfL Il 3 EUSdL or 133 umnolfL I 23 A C
0| 09062012 20:26 | ~| 53 Al C
Mokrnal or 0,2 EQJdL ar 3.2 urnolfL Manage expected responses
Marmal or 1 EfdL or 16 umalfL
2 EljdL or 33 umol/L
4 EUSAL or 66 umalfL
g EUSdL or 133 umolfL

28
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Perform Internal Quality Control

Unity Real Time® 2 provides a variety of charts for internal

review of QC results:

Levey-Jennings Chart
Multi Levey-Jennings Chart
Bar Chart

Yundt Chart

Qualitative Bar Chart

I I A B
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Histogramme du CV  Période: 01/09/2008 - 30/09/2009
Labo: 999991,ARCHI 1
Lot: 46360, Multiqual 1,2,3 Unassayed, Sérum, Bio-Rad,31/01/2011

Sodium, mmol/L

Moyenne/ET/CV cumulés: [1] 109,40/0,94/0,86, [3] 155,48/0,68/0,44

Statistiques résumées pour01/09/2008 & 30/09/2009 Moyenne/ET/CV/Points : [1]109,40/0,94/0,86/311, [3] 155,46/0,68/0,44/317

Qualitative Bar Chart  Période: 01/07/2009 - 31/07/2010
» Diagramme deYu Labo: 999991,ARCHI 1

111~ |Laho: 935391,4R |Lot: 17650,ANA, Homogeneous Pattem, Fosiive, Sérum, Bio-Rad Laboratories, 31/10/2010

Lot: 46360, Multic ANA Pattem,

Créatinine Réponse 1: Negative
Réponse2: (Positiveat) 1:10

[ ET/ev ¢| R b

G”"Eh""?‘[ 1V € 2 tnanse 3: (Positiveat) 12)

raphiquUe Parfak| nsponse 4: (Positiveat) 1:40

Réponses: (Positiveat) 1:80

e R
_— —— |Réponse &: (Positiveat) 1: 160 —
- 074 seasz Réponse 7: (Positiveat) 1:320
H] Réponse 8: (Positiveat) 1:64)
@ Répanse %: (Positiveat) 1:1280
% Réponse 10: (Positiveat) 1:2560
0,37 -
i)
0,00 -
Maysnne
ET
o
Pis
e | L
]
2
2
5
0,50 - b
s
=
2
3
z
m 03
g s e
@
8=
z
0,17 -
Miveau 2 |
182,72
0,00 - 0 I_. t t t t t
Réponse 1 Réponse 2 Réponse 3 Réponse 4 Réponse 5 Réponse & Réponse 7 Réponse 8 Réponsa 3 Réponss 10
Mayenne Niveaul - Réponses qualitatives
ET
o Niveau 1
e 188 t t t t t
-3IET -1IET Maoyenne +1IET
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Accreditation Requirements Bio-Rad Solutions

. . All Bio-Rad QC are human matrix “
QC as close as possible to patient samples >> Rate decisive >> >

Participate in an . EQAS Program or J
interlaboratory program Unity™ Interlaboratory Program

Perform internal QC >> Unity™ QC data management software >> “ >

Ensure traceability of QC results >

NNV N

30
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Ensure Traceability of QC Results

contributes to the performance of examinations.”
— 1SO 15189:2012(E), Subclause 5.3.2.7

/TR
“Records shall be maintained for each reagent and consumable that Iso
NS

“The laboratory must be able to justify the quality of its results at any time”
» Complete traceability in Unity Real Time 2.0

> Actions and comments can be added and displayed

31



Ensure Traceability of QC Results

Data Review Report

traceability of QC results.

The Data Review Report shows the full

Audit Trail Report

The Audit Trail keeps track of events that
can change how data points are evaluated

Unity Real Time

Rapport des révisions de données

Imprimé 22/01/2010 De 01082009 A 29/08/2009 Page 9
N° du labo : 999 99100 Description : ARCHI 1
Nom du labo : BioRad Sarvice : Demo
Contact : DTC Adresse : 3 Bd Raymond Poincaré
ville : Marnes
Région = Code postal : 52430
N° du ot : 40200 Nom du lot : Immuncassay Plus
Fabricant : Bic-Rad Matrice : Slrum
ne ¢ 09/30/2010
Date ut Révision du Date Révision Date
superviseur initiale
HCG,Chemiluminescence, Abbott ARCHITECT cis200,Réactif dédié, TU /L, Pas de température spécifide
08/08/2009 03:27:00 so th 02/10/2009 15:08:01 sa 02{10/2009 15:02:51
Niveau 1 Valeur 6.14 Accepté
Niveau 3 Valeur 15220 Acceptd
10/08/2009 10:02:00 so th 02/10/2009 15:08:01 = 02/10/2008 15:02:51
Niveau 1 Valeur 600 Acceptd
Niveau 3 Valeur 14738 Accepts
11/08/2009 09:40:00 so th 02/10/2009 15:08:01 = 02{10/2009 15:02:51
Niveau 1 Valeur 614 Accepts
Niveau 3  Valeur 150.12 Acceptd
12/08/2009 10:02:00 GB t 02/10/2009 15:08:01 sa 02{10/2009 15:02:51
Niveau 1 Valeur 6.81 Acceptd
Niveau 3 Valeur 143.67 Accepté
Commentaire(s): maintenance sav(GB)
13/08/2009 09:33:00 so th 02/10/2009 15:08:01 sa 02{10/2009 15:02:51
Niveau 1 Valeur 570 Acceptd
Niveau 3 Valeur 14169 Accepté
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Date. Lab
1262012 219:35PM 999991
Expires: 33112013 12:00-00AM
OriginalChanged 1:

1262012 2:19:35FM 999891
Expires: 3312013 1200:00AM
OriginalChanged o

1262012 219:35PM 999991
Expires: 33112013 12:00-00AM
OriginalChanged 1:

1262012 2:19:35FM 999891
pires: 3

Audit Trail Report
Lot Level Test
16620 LD (Lactate Dehydroganase)|Lactate 1o pyruvate|Siemens Dimension VistalIFCC 2002 (Enzymes) UL
Event SPC rule change: 1-25 op s
OftWam
16620 LD (Lactate rogenase]Lactate o pyruvate]: VistallFCC 2002
Event SPC rule changs: 1.3 op =
OffiReject
16620 LD (Lactate Dehydroganase)|Lactate 1o pyruvate|Siemens Dimension VistalIFCC 2002 (Enzymes) UL
Event SPC rule change: 2-25 op s
OfiReisct
18820 Bilirubin, DirectBC (DBIL){Diazotzation]: Dimension Vista|Ded No Temp
SPC rule changs: 12 op
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Accreditation Requirements Bio-Rad Solutions

. . All Bio-Rad QC are human matrix
QC as close as possible to patient samples >> Rate decisive >> ~/ >
Participate in an . EQAS Program or J
interlaboratory program Unity™ Interlaboratory Program
Perform internal QC >> Unity™ QC data management software >> “ >
Ensure traceability of QC results >> Reports (Unity Real Time® 2) >> J >

Establish Analytical goals >

N N INMINVMIN
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Establish analytical Goals

“When the quality control rules are violated and indicate that examination
results are likely to contain clinically significant errors, the results shall be

rejected and relevant patient samples re- examined after the error condition
has been corrected.”

— ISO 15189:2012(E), Subclause 5.6.2.3

Simultaneous display :

3 SD

p Tableau de Levey-Jennings pourles régles SPC Panel :CHIMIE  Période: 06/02/2008 - 05/05/2008
Labo: Demanstration,, Biologie

Glucose, Hexokinase, Abbott ARCHITECT ci8200, Réactif dédié, g/L, Pas de température spécifiée

AR
—ISO
NS

and Total allowable Error

[
Lot: 45540, Multi 11,2,3, SUrum, Bio-R d, 31/01/2009 A l l G l
Mooyenne cun:fEI?:u[au u,ﬁ1fu,ur1L,m[1z] fzuau,uz, [3] 3,63/0,05 na ytlI Ca oa
P

Graphique parrapport a : Votrelaboratoire, Numéro de labo en cours, Cumulatif

T ./ ErrTa 0,67

Cible 0,62

Niveau 1

3
- ' P P — M M ' '
)%2 1902
—

Analytical process

N B
S o ; =
] . g 3 3 o1 a == Cible 1,24
£ 2= Ta P S st 7 — — e ] 25/04/2008 16:27:00[]
z T e L=IN =N I P ) o A g 12 ]
118 ! L gt N gy uH b 2-26T|1-3ET[TE-B[A] |
-3ET 116 2 Accepté —
= |

ErrTa 1,13



Establish analytical Goals

Quality control materials shall be periodically examined with a frequency that
is based on the stability of the procedure and the risk of harm to the

patient from an erroneous result.”
— 1SO 15189:2012(E), Subclause 5.6.2.2

Stability o
the
procedure
Statistics
of the lab,

Set of rules for:

- Better % of
errors

detection

-Lowest % of
false rejections

Risk of
harm
Analytical
goals

Westgard Advisor =
Dr Westgard in the laboratory

in order to :

o Recommends and automatically applies
the best QC rules with patented technology

o Reduce false rejections and
desensitization to false error flags

o Save time and money by reducing
unnecessary repeats and troubleshooting
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Accreditation Requirements Bio-Rad Solutions

. . All Bio-Rad QC are human matrix “
QC as close as possible to patient samples >> Rate decisive >> >

Participate in an . EQAS Program or “
interlaboratory program Unity™ Interlaboratory Program

Perform internal QC >> Unity™ QC data management software >> “ >

Ensure traceability of QC results >> Reports (Unity Real Time® 2) >> J >

. Analytical Goals (Unity Real Time® 2) “
Establish performance goals >> Westgard Advisor

N N N NIV IN

Perform method validation
Determine measurement uncertainty

36
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Measurement uncertainty

“The laboratory shall determine measurement uncertainty for each

measurement procedure in the examination phase used to report quantity —Iso

values on patients’ samples.”
—1SO 15189:2012(E), Subclause 5.5.1.4

NOTE 2
“Measurement uncertainties may be calculated using quantity values

/LR
obtained by the measurement of quality control materials under _Iso
intermediate precision conditions that include as many routine changes as
reasonably possible in the standard operation of a measurement RS
procedure...”

—1SO 15189:2012(E), Subclause 5.5.1.4

> Extract CV’s and bias from Unity Real Time for measurement uncertainty
calculations according to regional recommendations.

37



Measurement uncertainty

Lab 999991 Lot 16640 Unassayed Chemistry System Serum

Data SetConfiguration | Configure TEa Export | Print | Close

Level 1 | Level 2 | All Levels |

Data Set Analyte Method Instrument Reagent Unit Temperature | Mean | SD cv Pts Labs | SDI CVR
_ Sodium I5E indirect Siemens Dimensi... | Dedicated Reag... | mEg/L Mo Temperature
B1 13446 |0.88 0.66 138 1
A Chloride I5E indirect Siemens Dimensi... | Dedicated Reag... | mEg)L Mo Temperature
B1 84,58 0.64 0.76 148 1
A Calcium o-cresolphthalei... | Siemens Dimensi... | Dedicated Reag... | majdL Mo Temperature
B1 8.41 0.12 L41 178 1
A CO2 (Carbon Di... |Enzymatic Siemens Dimensi... | Dedicated Reag... | mEq/L Mo Temperature
Bl 16.70 0.75 4,43 161 i
A Albumin Bromcresol Purpl... | Siemens Dimensi... | Dedicated Reag... | g/fdL Mo Temperature
Bl 2.80 0.01 0.52 140 i
A Creatinine Alkaline picrate-... | Siemens Dimensi... | Dedicated Reag... | mgjdL Mo Temperature
Bl 0.72 0.05 6.77 128 i
d__.ﬂ\_______unan * i,. | Alternate Calibr...
L
«CVR = CVa/CVb = Sigma = (TEa — Biais) / CVa

= ErrT =Biais + 1.65 Cva

= SDI = (Mean a — Mean b) / SDb

5

* %Biais = ((Mean a —Mean b) / Mean b) x 100 s RCV =+2x196%/CV,” +CF, =2.77x \;"(—vy_{? LT

All necessary statistical are available in few clicks in the data grids.
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Measurement uncertainty

A ] E C [ [a] [ E F G [ H T | [ J K L

_ 1 |Ensemb Analyte Méthode | Instrument Réactif Unité Température Niveau Mogenne ET CY¥ Pts
2 |A Sodium ISE indirecte | Abbott ARCHITECT ¢i8200 | Réactif dédié mmolfl | Pas de température spécifiée 1 109,26 0,37 0,39 37
_a B 1 108,93 164 15 23138
4 A Potazsium I5E indirecte | Abbott ARCHITECT cig20l | Féactif dédie mmolll | Fas de température spécifiée i o 0,1 45 283
_ b B 1 212 on 52 22415
_& |A Magnésium Arsenazol | Abbott ARCHITECT cid200 | Réactif dédié mmolll | Pas de température spécifiée 1 0,41 0,0z 432 248
_r = 1 043 0,04 903 9860
& A LO [Lactate Déshydrogénase] Lactate vers £ Abbott ARCHITECT ciS200 | Féactif dédié UL ] 1 07,31 162 151 263
_a e 1 107,42 4,77 4,45 a060
oA GPT [ALATIALT) Y zanz PEF | Abbott ARCHITECT ig200 | Réactif dadie L rc 1 19,34 0,97 449 285
iR 1 13,41 2,08 10,62 1813
2 A GOT [ASATMST) U sans PSP Abbott ARCHITECT ciS200 | Reéactif dédié L rc 1 350 0.5 144 263
_ B 1 35,1 13 369 10978
M A Glucose Hexokinase | Abbott ARCHITECT cig200 | Réactif dédié mmolfl | Fas de température spécifiée 1 33 0,03 0,34 299
15 B 1 334 0,1 299 12093
1B A GGT [Gamma Glutamyltransférase] | G-glutamylca Abbott ARCHITECT cig200 | Réactif dédié LiL irc 1 2715 0,52 1493 247
_I7 B 1 29,0 17 585 10448
1| A Fer Féréne Abbott ARCHITECT ¢ig200 | Abbott MULTIGENMT |pmolil | Pas de température spécifiée 1 12.23 0.2 2.23 286
_1\ B 1 12,66 0,48 365 1147
2o A Créatinine Picrate alcalic Abbott ARCHITECT cig20l | Féactif dédie pmalil | Pas de température spécifiée i E3,24 187 2496 23
_A B 1 E126 4,01 E5G 3535
2z A C02 [Dioside de Carbone] Enzymatique | Abbott ARCHITECT ¢iS200 | Reéactif dédié mEqilL | Pas de température spécifiée 1 127 057 444 278
23 |B 1 1287 132 10,26 10313
_24 |A CK [Créatine Kinaze) MAC, activate Abbott ARCHITECT ciS200 | Féactif dédié L irc 1 94 57 118 124 280
_ 28 |B 1 94,07 364 387 9748
B A Cholestérol, Total Chaolestérol-c Abbott ARCHITECT cig200 | Réactif dédié mmolll | Fas de température spécifiée 1 zar 0,0z 073 29z
27 |Bl 1 284 0,05 203 a0
_2% (A Chaolestérol, HOL Palymére-pal abbott ARCHITECT ¢iS200 | Réactif dédié mmolll | Fas de température spécifiée 1 0,95 0.0z 262 277
28 |Bl 1 0,94 0,08 5,51 o029
_an A Chlorure I5E indirecte | Abbott ARCHITECT cig20l | Féactif dédie mmolll | Fas de température spécifiée i T2 0,52 0,58 28z
i 1 TEAT 124 163 22604
3z A Caleium Arsenazoll | Abbott ARCHITECT cid200 | Réactit dédié mmolll | Pas de température spécifiée 1 145 0,01 0,89 296
_83 B 1 145 0,03 235 1922
_3t A Eilirubing Totale!TEIL Jendrassik Gr Abbott ARCHITECT ciS200 | Féactif dédié pmolll | Fas de température spécifiée 1 £a4 0,15 21 256
35 |B1 1 %] 0,38 5,25 128
3B A Eilirubine Directe!BC [DEIL) Diazotation | Abbott ARCHITECT cig200 | Feactif dédie pmolll | Fas de température spécifiée 1 521 0,1 192 234

=i 1 5,09 0,38 734 E928

Results can be exported to a spreadsheet
BIORAD
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Accreditation Requirements

Bio-Rad Solutions

QC as close as possible to patient samples >>

All Bio-Rad QC are human matrix
Rate decisive

Participatein an
interlaboratory program

>

EQAS Program or “
Unity™ Interlaboratory Program

Perform internal QC

»

Unity™ QC data management software >> “ >

Ensure traceability of QC results

2

Reports (Unity Real Time® 2) >> J >

Establish Analytical goals

2

Analytical Goals (Unity Real Time® 2) “
Westgard Advisor

Perform method validation
Determine measurement uncertainty

»

Provide staff training and education

N N N N INMINVM N

pata grids >V
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Provide Staff Training and Education

following areas: the quality management system.”
— 1SO 15189:2012(E), Subclause 5.1.5

/LR
“The laboratory shall provide training for all personnel which includes the Iso
NS

continuing education program shall be periodically reviewed.
—1SO 15189:2012(E), Subclause 5.1.8

/TR
Personnel shall take part in continuing education. The effectiveness of the Iso
NS
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Provide Staff Training and Education

Bio-Rad offers several ways to participate in education program

2 Educational materials:
v Bio-Rad QC YouTube channel
v QC Documents
v
v

Software Training
QC Workbook

O Training Program by local Bio-Rad QC specialists
on site or in our Regional Training Center

Different levels of training for Unity Real Time®2
v Fundamentals

v Advanced tasks

v Westgard Advisor™
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Accreditation Requirements Bio-Rad Solutions

. . All Bio-Rad QC are human matrix
QC as close as possible to patient samples >> Rate decisive >; ; >
Participate in an . EQAS Program or J
interlaboratory program Unity™ Interlaboratory Program
Perform internal QC >> Unity™ QC data management software >> “ >
Ensure traceability of QC results >> Reports (Unity Real Time® 2) >> J >
. Analytical Goals (Unity Real Time® 2) J
Establish performance goals >> Westgard Advisor
Perform method validation . >> Data grids >> J >
Determine measurement uncertainty
Provide staff training and education >> Trainings >> J >

N N N N INMINVM N
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Conclusion

oooooooooooooooooooooooo

EQAS / UNITY
Interlaboratory
program

Method
validation

measurement
uncertainty
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!Jlllify Real Time® 2

et e E OUNL BB

Share results
between labs

Data management solution
Analytical goals
Traceability

Archiving
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Conclusion
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Thank you
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