Dr. Dieter Groche, Head of Operations ESfEQA GmbH, Heidelberg/Germany
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Quality Control

Internal Quality External Quality
Control Control
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Quality Control in Laboratory Medicine

External Quality Assessment (EQA)

EQAs provided by ESTEQA

ESTEQA Survey Reports

Conclusion




Internal Quality Control

— Intralaboratory Precision

— Check consistency of laboratory
performance

— Day-to-day precision

External Quality Control

— Interlaboratory Accuracy

— Comparison to other laboratories

— Comparison with peer-group and
with other instruments/methods




EQA Organization provides ,blind* samples to
participants

Participants analyze the samples under their
routine conditions

Results are submitted to the EQA

organization for statistical evaluation

Participants receive performance reports
from the EQA organization

Participants interpret the results and
Implement quality improvement actions
where required

’ESFEQA
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Comparison to participants using the same
analytical system

I Benchmarking against other analytical
systems
s ASSessment of laboratory performance

Identification of performance improvements

Implement actions for quality improvements

Receive Certification of Participation
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Sample Selection

« Definition of Analytes
1 « Qualification of suppliers

. Stability/Homogeneity

Sample Logistics

* Integration into EQA workflow
« Sample Labeling, Kit Assembling
« Shipment to Participants

Data Analysis

o Statistical model for data evaluation (ISO 13528)
» Generation of reports

N\ Data Transfer

» Data Submission (Online, Fax)
 Laboratory Reports
 Confidentiality / Data Security

*
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ESTEQA — Key Features

* Founded in 2013, Heidelberg/Germany
» Part of the MEX Holding

« Offers EQA programs in four areas of laboratory medicine

Biochemistry — Hematology — Immunology — Microbiology

» Cooperation with international business partners

» Supported by scientific advisors

» Develops surveys according to customer requirements

« Comparison of participant results to international peer-groups
» ISO/IEC 17043 accredited since January 2016



Biochemistry

Hematology

Immunology

ESIEQA  European Sociely for External Oudlity Assessment

Microbiology

Clinical Chemistry Hemogram Allergology INF (HIV, HBV, HCV)
Urine Chemistry Coagulation Tumor Marker Hepatitis A/B/C
Cardiac Marker Fecal Occult Blood Hormones Syphilis

Glycated Hemoglobin Specific Proteins ToRCH

Ethanol EBV

Therapeutic Drugs VZV

Drugs of Abuse Chlamydia

Qual.Urine Analysis

Parvovirus B19

Blood Gas

Measles

Lipids

Borrelia

Bacteriology




* K %

*
i i i w
ESIEOIA European Society for External Uuality Ascessrment A E S f E Q A

CLINICAL CHEMISTRY cc

Quality Assessment Schemes Program

Lyophilized samples (5 mL) of human sera with added enzymes and proteins of human origin.

4 or 12 surveys per year. One sample per survey in monthly program (CG12), two samples per survey in
quarterly program (CC4).

; ES f E D A Analytical parameters:

* European Saciely for 20 1 6 .
External Quality Assessment .
! Albumin

Creatinine Potassium
ALP Alkaline phosphatase Gamma GT Sodium
ALT/GPT Glucose TIBC Total Iron Binding Capacity
Amylase HDL Cholesterol Total protein
AST/GOT Iron Triglycerides
Bilirubin, direct Lactate Urea
(( DAKKS Bilirubin, total LDH Lactate Dehydrogenase Uric acid

Adrerecingssiele Calcium LDL Cholesterol

D-EP-19851-01-00 Calcium (ionized) Lipase
Chloride Lithium
Cholesterol Magnesium
CK Creatinkinase Phosphate

INFECTIOUS DISEASE COMBINATION CONTROL INF

2 liquid samples (1 mL) of human plasma.
4 surveys per year.

Analytical parameters:

anti-HIV 1/2 anti-HBc HBsAg
anti-HCV
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CLINICAL CHEMISTRY

Quality Assessment Schemes Program

quarterly program (CC4).

CESFEDA

Analytical parameters:

European Society far 20 1 6
External Quality Assessment W‘ \“e Fotasaiin
\“ a Sodium
Glucose TIBC Total Iron Binding Capacity
HDL Cholesterol Total protein
_ Iron Triglycerides
Bilirubin, direct Lactate Urea
(( DAKKS Bilirubin, total LDH Lactate Dehydrogenase Uric acid
Adrerecingssiele Calcium LDL Cholesterol
D-EP-19851-01-00 Calcium (ionized) Lipase
00 Chloride Lithium
“ 2 Cholesterol Magnesium
a CK Creatinkinase Phosphate

INFECTIOUS DISEASE COMBINATION CONTROL INF

2 liquid samples (1 mL) of human plasma.
4 surveys per year.

Analytical parameters:

anti-HIV 1/2 anti-HBc HBsAg
anti-HCV
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Report Ordering

Step 6: m Step 1:

\ Registration
Step 2: E 2

Step 5:

e Shipment

Step 3: X

Analysis

l;

Step 4:
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The various steps of the workflow are scheduled in the ESTEQA calender

ESfEQA Calendar 2016

Version 26022016

Date Hematology Immunology Microbiology Date

Deadline for Ordering
(Q1-Q4)

CC121-12;CC4 1-4; UC 1-4;CM12 1-12;
CM4 1-4; GHB 1-4; ETH 1-4; TDM 1-4;
US 1-4;BG 1-4; LIP 1-4

Feb 16

22

Shipment to Participants
Q1)

Deadline for Result Entry

Deadline for Ordering
(02-04)

CC12 1-3; CC4 1; UC 1; CM12 1-3; CM4 1;
GHB 1; ETH1; TDM 1; US 1; BG 1; LIP 1

CC121;UC1;CM12 1;GHB 1; ETH 1;
TDM 1; US1;BG 1;LIP 1

CC12 4-12; CCA4 2-4; UC 2-4; CM12 4-12;
CM4 2-4; GHB 2-4; ETH 2-4; TDM 2-4;
US 2-4; BG 2-4; LIP 2-4

14

28

Deadline for Result Entry

Report

Report

CC122;CC41;CM122;CM4 1

€C12 1; UC1; CM12 1; GHB 1; ETH 1;
TDM 1; US 1;BG 1; LIP 1

CC122;CC41;CM122;CM4 1

11

Apr 16
25

25

N
= ~

Deadline for Result Entry

Shipment to Participants
(@2)

Report

Deadline for Result Entry

CC123;CM123

CC12 4-6; CC4 2; UC2; CM12 4-6; CM4 2;
GHB 2; ETH 2; TDM 2; US 2; BG 2; LIP 2
CC123;CM123

CC12 4; CC4 2; UC2; CM12 4; CM4 2;
GHB 2; ETH 2; TDM 2; US 2; BG 2; LIP 2

Deadline for Ordering
(Q1-Q4)

Shipment to Participants
(Q1)

Deadline for Result Entry

Deadline for Ordering
(Q2-04)

22
Feb 16

22

Deadline for Result Entry

Report

Report

14

28

Deadline for Result Entry

Shipment to Participants
(@)

Report

Deadline for Result Entry

11

Apr 15
25

25

~
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N
Annual subscription for all
programs
y,
™)
Programs may have 4 or 12
surveys per year
J
™

ESTEQA allows to enroll for any
quarter during the year

J

N
ESTEQA consolidates shipment
to quarterly or bi-annual
frequence
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» Samples are sent by ESTEQA, Heidelberg to local distributors by
temperature-controlled shipment

» Business partners distribute the samples domestically
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ESFEQA

Determination of the assigned value

» Formulation

* Certified reference material

* Results from one laboratory

» Consensus value from expert laboratories
» Consensus value from participant results

Determination of the permissible deviation

* By perception of experts (fitness for purpose)
» By experience from previous rounds of a proficiency testing scheme
* By use of a general model

» Using the repeatability and reproducibility standard deviations from a previous collaborative
study of precision of a measurement method

* From data obtained in the same round of a proficiency testing scheme
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 ESfEQA employs the consensus value (calculated by robust statistics)
from participants for the determination of the assigned value for
guantitative analytes

* Various analytical systems and methods are covered by this approach

 ESfEQA has the option to calculate and to report several assigned
values for each analyte

All participants assigned value (general group)

All participants using the same analytical method (method group)
All participants using the same instrument (instrument group)

All participants using the same instrument and method
(instrument/method group)
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DE GRUYTER Clin Chem Lab Med 2015; 53(8): 1161-1171

Opinion Paper

Rainer Haeckel*, Werner Wosniok, Ebrhard Gurr and Burkhard Peil

Permissible limits for uncertainty of measurement
in laboratory medicine

Conclusion:

The permissible analytical variation correlates with the biological variation:
Analytes with a broad biological variation tolerate larger acceptance criteria
compared to analytes with a narrow biological variation
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DEVELOPING OFFSHORE

TEQA LAB LOGIN

username IR1468

password [ TITITITITITT T
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Home Coding request Change password Help

Enter the
Configuration—Section
CLINICAL CHEMISTRY 12 TR by Chcklng on the
calendar | configuration | next entry || print your results | 25/04/2016 (24:00 GMT +2) Button
available reports o (D4/04/2016) * =
participation certificates 9 (04/04/2016) = =
Coding request Change password Help
CLINICAL CHEMISTRY 12 X
deadline: 25/04,/2016
CC12_2016_04 a
Result-Entry-Fields
sample: CC12_2016_04 a
Albumin g/dL X |Single-Parameter—Deletiol
ALT (GPT) U/L X
Amylase UL X

confirm |
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Home Coding request

Change pass

CLINICAL CHEMISTRY 12 Tr

calendar | configuration |

next entry

print your results

available reports 9 (04/04/2016) -

=

participation certificates 9 (04/04/2016) -

=

25/04/2016 (24:00 GMT +2)
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Report Retrieval
by Selecting the
Dispatch

1. GENERAL REMARKS

CESIEQA

Final Report for Clinical Chemistry 12, Cycle 3/2016

Eurspaan
Exterral Qualily

ment

3. CALCULATH
Standars Deviaion (801 2nd Cosfialent o Varisioe:

14003
2D - [permizie ceviaton | 3111 P a0aciLee Deviatn e
o= sDm

e —
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CESFEQA

* European Society for
External Quality Assessment

Final Report for
Tumor Markers and Hormones, Cycle 1/2016

1. GENERAL REMARKS

EQA Provider: ESfEQA Heidelberg, Germany
Study Coordinator: Dr. Dieter Groche, ESfEQA
Scientific Advisor: Prof. Dr. Wolfgang Herrmann
Sample 1: TMH_2016_01_a

Sample 2: TMH_2016_01_b

The permissible deviation for each analyte is derived from its medical relevance and the reference interval is listed below.

AFP + 2.4 klIU/ up to 10 kIU/; + 24 % > 10 kIUA
Aldosterone + 43 pmol/l up to 160 pmolfl; £ 27 % = 160 pmol/l
AMH + 0,32 ng/ml up to 1 ng/ml; + 32 % > 1 ng/ml
Androstendione + 0,38 ng/ml up to 1 ng/ml; + 38 % = 1 ng/ml

CA 125 + 8,4 kU/l up to 35 kU/I; + 24 % > 35 kU

CA 15-3 + 9,6 kU up to 40 kU/I; + 24 % = 40 kU/

CA 199 + 9,6 kU up to 40 kU/I; + 24 % = 40 kU/

CEA + 0,75 pg/l up to 3 pgfl; + 25 % > 3 pg/l
Calcitonin + 0,9 pg/ml up to 5 pg/ml; + 18 % > 5 pg/ml
Cortisol + 39 nmol/l up to 140 nmol/l; + 28 % > 140 nmol/l
C-Peptide # 0,06 nmol/l up to 0,3 nmolfl; + 21 % > 0,3 nmol/l
DHEA-S + 1,7 pmol/l up to 5 pmolfl; + 34 % = 5 pmolll
Estradiol + 34 pmol/l up to 100 pmolfl; £ 34 % > 100 pmol/l
Ferritin + 7.5 pg/l up to 30 pgll; + 25 % > 30 pg/l

Folate + 1,12 nmol/l up to 4 nmol/l; + 28 % > 4 nmol/l
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Tumor Marker and Hormones

ITO037 s, 1 (15/03/2016) TMH_2016_01_a anoumis SO
LABDRATORY CODE DISPATCH SAMPLE PROCESSING DATE / VERSION
REPORT SUMMARY
Parameter Evaluation|  Target value sD x“b::;m Lab resutt | o2 | BIAS [%]
cenerac| 3337 | ama | 28 | 46 | 46 o | 036
CA125 3386 | Ao | 28 | 26 | 26 3325 | 02 | -18
3405 | s | 28 | 23 | 23 03 | -235
2465 | Aooa | 32 | 36 | 36 02 | 195
CA 153 2441 | o | 32 | 18 | 18 2513 | 02 | 295
2454 | | 32 | 15 | 15 02 | 24
3479 | AoA | 32 | 42 | 42 28 | -2596
CA19-9 28.46 32 | 20 | 20 2576 | 08 | -949
28.39 32 | 19 | 19 08 | 926
3184 | Awon | 027 | 46 | 46 11 | 892
CEA 3.326 Algos | 0.28 22 22 29 -1.5 | -12.81
3384 | Awos | 028 | 20 | 20 47 | -143
4912 | Awa | 07 | 81 | 81 4 | -1420
FSH INSTRUMENT G 4795 | Awor | 07 | 37 | 37 421 08 | -122
wermoo| 4802 | Awea | 07 | 38 | 38 08 | -12.33
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TSH (mUIL) 1 (15/03/2016)

FARAMETER

ITO037 (3::

LABORATOR £

METHOD: Electrochemiluminescence INSTRUMENT GROUP: Roche Cobas 08/04/2016 15:33:03/ 1
PROCESSING DATE / VERSION

LAB CONFIGURATION

sample: TMH_2016_01_a

FREQUENCY HISTOGRAMS

24

0 METHOD

H INSTRUMENT GROUP

W GENERAL

STATISTICAL INDEXES
Target value sD Number of z-
Evaluation parficipants consensus UDC'L,I :"‘l‘élc' ‘ cv Labs results Lab resutt Score BIAS l%]

GENERAL 2.996 AlgoA 0.24 8 96 96 0.2 1.47
INSTRUMENT GROUP 3.16 Algoh 025 | 8 | 50 50 3.04 -0.5 -3.8
METHOD 3.166 AlgoA 0.25 8 50 50 -0.5 -3.98
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sample: TMH_2016_01_a
sample: TMH_2016_01_b

YOUDEN DIAGRAM

GENERAL INSTRUMENT METHOD
4 44 4
34 3 P 3 2
s
24 2 24
=] o a
| | |
by y = ™ % o ! =%
1 1 oo 2% |y 1 ge p
[1e] o ° - o [ »
= g = 9 e L] ] L
[=] =] o o .
NI NI L & N| .9
I a4 T o_c.u T 4 .g°o<
= = =
| = =
ad 2 A -2 jra
e
-3 3 s 3
v 7
-4 T T T T T T T 1 -4 T T T T T T 1 -4 T T T T T T 1
-4 -3 -2 -1 0 1 2 3 4 -4 -3 -2 -1 1) 1 2 ) 4 -4 -3 -2 -1 o 1 2 3 4

TMH_2016_01_a TMH_2016_01_a TMH_2016_01_a
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sample: TMH_2016 01 b
Target value sD Number of
Evaluation 9 ‘ cv
participants consensus set by coordinator Labs results
1 general | 2846 ngoA | 228 | 8 | 100 | 100
INSTRUMENT GROUP
2 Roche Cobas 29.19 AlgoA 2.34 8 50 50
3 ABBOTT Architect i-module 2277 AlgoA 1.82 8 10 10
INSTRUMENT
4 BECKMAN COULTER Dxl 28.24 AlgoA 2.26 8 10 10
5 BECKMAN COULTER Access 27.18 AlgoA 217 8 7 T
6 SIEMENS ADVIA CENTAUR 25.21 AlgoA 2.02 8 5 5
METHOD

7 Electrochemiluminescence 29.22 AlgoA 2.34 8 52 52
8 Chemiluminescence 26.38 AlgoA 2.1 8 40 40
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* European Society for
External Quality Assessment

Certificate of Participation

this document confirms that

Laboratory, Lab Code
Address
Country

has participated in the proficiency test:

Clinical Chemistry 12 Urine Chemistry
Survey 1- 3, 2016 Survey 1, 2016
Specific Proteins Glycated Hemoglobin
Survey 1, 2016 Survey 1, 2016
Hormones 12 ToRCH
Survey 1- 3, 2016 Survey 1, 2016

-

b
Dr. Dieter Gmché
Coordinator of ESfEQA survey schemes

Date: 15th Apr. 2016

ESMEQA GmbH, Siemensstralle 38, 63123 Heidelberg, Germany, Phone + 48 (0) 6221 894660.2, Fax + 49 (0) 6221 804669-00
in T

.80, Www.




* K %

*
ESIEOA  [Burcpean Socdiety lor Exieinal Qudlity Assessmenit ** E S f E Q A
.1

5. COMMENTS TO THE RESULTS
5.1 General Comments

The data suggest that occasionally a “0" was typed into TEQA when the analyte was not determined. In those cases
participants shall delete the analyte by clicking on the cross beside the entry field and enter a short comment.

We have evaluated the statistics for the majority of analytes according to the instrument/ method group (1,M group),
the method group (M group) and the general group that includes all results independently on the used method and
instrument.

5.2 Analyte-Specific Comments
Acid Phosphatase, CHE, Lactate, Lithium and pancreatic Amylase: The number of participants was not sufficient
for an appropriate statistical evaluation.

Albumin, ALT, AST, Bilirubin-total, Calcium, Chloride, Cholesterol, CK, GGT, HDL-Cholesterol, lron, LDL-
Cholesterol, Magnesium, Phosphate, Potassium, Sodium, TIBC; Total Protein, Triglycerides and Urea: The mean
results of all instrument/method groups compare well to each other.

ALP: The data suggest that the determination is system-specific.
Amylase: The mean value of the Erba system is below the general mean.
Bilirubin-direct: The mean value of the Abbott system is above the general mean.

Calcium ionized: The scattering of the results and the low participant number result in a non-negligible uncertainty
of the calculated target value.

Glucose: The mean value of the Beckman Coulter AU Group (GOD-PAP) is above the general mean.
LDH: The data suggest that results for the analyzed sample are dependent on the used analytical system.
Lipase: The mean value on the Abbott system is above the general mean.

Uric Acid: The mean value on the Abbott system is above the general mean.
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Participation in External Quality Assessment
Programs reveals the laboratory performance

EQA providers have to accomplish strict
requirements (ISO 17043, ISO 13528)

ESFEQA is accredited according to ISO 17043
by the German accreditation body DAKkS

ESFEQA offers a wide range of EQA schemes

ESFEQA provides state-of-the-art data
transmission and comprehensive reports

ESFEQA is prepared to conduct EQA programs
for Iranian laboratories

"ESIEQA
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THANK YOU FOR YOUR ATTENTION




