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ESfEQA Workflow
Overview
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ESfEQA Workflow
Ordering

Samples are ordered by participants via e-mail, fax, letter
or the ESfEQA web application
Web shop is in preparation and will be launched 3rd quarter 2016
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ESfEQA Workflow
Registration

Participants are registered in TEQA, the ESfEQA Software for
EQA Data Processing

Participants receive username and password from ESfEQA

Participants configure their EQA programs in TEQA (analytes,p g p g ( y
instruments, methods, reagents)
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ESfEQA Workflow
Shipment

Samples are shipped from ESfEQA Heidelberg internationally
to local distributors

Local shipments are organized and carried out by the local  
distributor

Shipments are consolidated to quartely or bi-annual frequence, 
providing a sufficient sample stability
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ESfEQA Workflow
Analysis

Participants analyse the survey samples under their own routineParticipants analyse the survey samples under their own routine
conditions

Testing period (2 weeks) and reconstitution volume are indicated on         
the sample labelthe sample label

Instructions for Use are provided in the kit
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ESfEQA Workflow
Data Entry

Participants are encouraged to submit their results electronicallyParticipants are encouraged to submit their results electronically
via the established web application (TEQA-LAB)

Each participant can enter up to three results from different
analyzers into TEQA

Requests for new method, instrument and reagent codes can be
made online

Participants can enter their results in their preferred units
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ESfEQA Workflow
Reports

Statistical Evaluation is based on ISO 13528 ‘Statistical methods for use in proficiency testing p y g
by interlaboratory comparison‘

Reports are provided online and are retrievable after identification with user name and password

Comparison of laboratory results to 
‘Peer-group‘ (same instrument, method, reagent)
Method group
All participantsp p

Permissible ranges are defined according to the medical significance of the analytes
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ESfEQA Software TEQA
Registration in Web Application
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External Quality Assessment by ESfEQA
Configuration in TEQA

E hEnter the 
Configuration-Section

by Clicking on the 
Button

Selection of Individual Instrument, 
Method and Reagent

Parameter Selection
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External Quality Assessment by ESfEQA
Submission of results in TEQA

E hEnter the 
Configuration-Section

by Clicking on the 
Button

R l E Fi ldResult-Entry-Fields

Single-Parameter-Deletion
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External Quality Assessment by ESfEQA
Result Checking

Checking the enteredChecking the entered
results by creating a 

PDF file
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External Quality Assessment by ESfEQA
Report Download

Report retrieval
by selecting the

dispatch

Reports can be downloaded
from TEQA, printed, savedfrom TEQA, printed, saved
and electronically forwarded
by the participant
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ESfEQA Report
Example: laboratory-specific report for Clinical Chemistry
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Data Analysis

Determination of the assigned value

Determination of the assigned value and the permissible deviation

Determination of the assigned value

• Formulation
• Certified reference material

R lt f l b t• Results from one laboratory
• Consensus value from expert laboratories
• Consensus value from participant results

D t i ti f th i ibl d i tiDetermination 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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External Quality Assessment by ESfEQA
Determination of assigned values in ESfEQA surveys

• ESfEQA employs the consensus value (calculated by robust statistics) 
from participants for the determination of the assigned value for
quantitative analytesquantitative analytes

• Various analytical systems and methods are covered by this approach

• ESfEQA has the option to calculate and to report several assigned
l f h lvalues for each analyte

• All participants assigned value (general group)
• All participants using the same analytical method (method group)

All ti i t i th i t t (i t t )• All participants using the same instrument (instrument group)
• All participants using the same instrument and method

(instrument/method group)
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External Quality Assessment by ESfEQA
Determination of maximum permissible limits of ESfEQA surveys

Conclusion:
Th i ibl l ti l i ti l t ith th bi l i l i tiThe 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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ESfEQA Report
Example: laboratory-specific report for Clinical Chemistry
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ESfEQA Report
Example Clinical Chemistry: Summary
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ESfEQA Report
Histogram
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ESfEQA Report
Group Statistics Glucose in sample CC12_2016_01_a
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ESfEQA Report
Shewart Chart
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ESfEQA Report
Example: laboratory-specific report for Tumor Marker and Hormones
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ESfEQA Report
Example Tumor Marker and Hormones: Summary
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ESfEQA Report
Histogram: TSH Sample TMH_2016_01_a
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ESfEQA Report
Histogram TSH Sample TMH_2016_01_b
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ESfEQA Report
Youden Diagram TSH
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ESfEQA Report
Group Statistics TSH in sample TMH_2016_01_a
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ESfEQA Report
Group Statistics for TSH in sample TMH_2016_01_b
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ESfEQA Report
Histogram: CA 19-9 in Sample TMH_2016_01_a
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ESfEQA Report
Histogram CA 19-9 in Sample TMH_2016_01_b
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ESfEQA Report
Youden Diagram CA19-9
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ESfEQA Report
Group Statistics CA 19-9
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ESfEQA Report
Group Statistics CA 19-9
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ESfEQA Report
Group Statistics for CA 19_9 in sample TMH_2016_01_a
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ESfEQA Report
Histogram: TSH Sample TMH_2016_01_b
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ESfEQA Report
Histogram: TSH Sample TMH_2016_01_b

SD represents one third of the permissible deviationSD represents one-third of the permissible deviation

3-fold SD represents the permissible deviation
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ESfEQA Report
Histogram: TSH Sample TMH_2016_01_a
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ESfEQA Report
Histogram: TSH Sample TMH_2016_01_a

Z-Score Interpretation
+ 1 Deviation of 1 SD

│z│≤ 2,0

2,0 < │z│< 3,0 Warning Signal

│z│≥ 3,0 Action Signal - Permissible range is exceeded
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Conclusion

ESfEQA offers a wide range of EQA schemes for medical laboratories

The external quality assessment schemes by ESfEQA are globally availlable

ESfEQA cooperates with local business partners who distribute the EQA 
samples domestically and provide first level support to participantssamples domestically and provide first level support to participants

Results are submitted online by the participants via the web application TEQA

Partcipants can download their laboratory-specific report from TEQA

The report provides comprehensive statistical analysis of the laboratory‘s
performance
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THANK YOU FOR YOUR ATTENTION
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External Quality Assessment by ESfEQA

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



ESfEQA – European Society for External Quality Assessment

Quality Control in Clinical Laboratories

Q li C lQuality Control

Internal Quality External Quality 
Control Control
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External Quality Assessment by ESfEQA
Agenda of the presentation

Quality Control in Laboratory Medicine

External Quality Assessment (EQA)

EQAs provided by ESfEQAEQAs provided by ESfEQA

ESfEQA Survey ReportsQ y p

Conclusion
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Internal and External Quality Control

Internal Quality Control External Quality ControlInternal Quality Control

– Intralaboratory Precision

External Quality Control

– Interlaboratory Accuracy

− Check consistency of laboratory
performance

Day to day precision

− Comparison to other laboratories

− Comparison with peer-group and
with other instruments/methods− Day-to-day precision with other instruments/methods
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External Quality Control
Procedure

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
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External Quality Control
Benefits for Participants

Comparison to participants using the sameComparison to participants using the same 
analytical system

Benchmarking against other analytical
systemssystems

Assessment of laboratory performance

Identification of performance improvements

Implement actions for quality improvements

Receive Certification of Participation
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External Quality Control
Responsibilities of EQA Provider

S l S l tiSample Selection
• Definition of Analytes
• Qualification of suppliers
• Stability/Homogeneity 

Sample Logistics
• Integration into EQA workflow
• Sample Labeling, Kit Assembling
• Shipment to Participants

Data Analysis
• Statistical model for data evaluation (ISO 13528)
• Generation of reports

Data Transfer
• Data Submission (Online, Fax)
• Laboratory Reports
• Confidentiality / Data Security
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External Quality Assessment by ESfEQA
Company Information

ESfEQA K F tESfEQA – Key Features

• Founded in 2013, Heidelberg/Germany, g y

• Part of the MEX Holding

• Offers EQA programs in four areas of laboratory medicine

• Cooperation with international business partners

Biochemistry – Hematology – Immunology – Microbiology

p p

• Supported by scientific advisors

• Develops surveys according to customer requirements

C i f ti i t lt t i t ti l• Comparison of participant results to international peer-groups

• ISO/IEC 17043 accredited since January 2016
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External Quality Assessment by ESfEQA
Portfolio 2016

Biochemistry Hematology Immunology 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 ToRCHy g p

Ethanol EBV

Therapeutic Drugs VZV

f CDrugs of Abuse Chlamydia

Qual.Urine Analysis Parvovirus B19

Blood Gas Measles

Lipids Borrelia

Bacteriology
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External Quality Assessment by ESfEQA
Portfolio 2016
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External Quality Assessment by ESfEQA
Portfolio 2016
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External Quality Assessment by ESfEQA
Workflow
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External Quality Assessment by ESfEQA
Calendar

The various steps of the workflow are scheduled in the ESfEQA calender

Date Biochemistry Hematology Immunology Microbiology Date

ESfEQA  Calendar 2016
Version 26022016

12
Deadline for Ordering

(Q1‐Q4)

CC12 1‐12; 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
HEM 1‐4; COA12 1‐12; COA4 1‐4; FOB 1‐4

HOR12 1‐12; HOR4 1‐4; TM12 1‐12;
TM4 1‐4; TMH12 1‐12; TMH4 1‐4;

SP12 1‐12; SP4 1‐4

SYP12 1‐12; SYP4 1‐4; INF12 1‐12;
INF4 1‐4; CMV 1‐4; HAV 1‐4; HBV 1‐4; EBV 

1‐4; HSV 1‐4;
TOX 1‐4; RUB 1‐4; ToRCH 1‐4

Deadline for Ordering
(Q1‐Q4)

12

1
Shipment to Participants

(Q1)
CC12 1‐3; CC4 1; UC 1; CM12 1‐3; CM4 1; 
GHB 1; ETH1; TDM 1; US 1; BG 1; LIP 1

COA12 1‐3; COA4 1; FOB 1,2
HOR12 1‐3; HOR4 1; TM12 1‐3; TM12 1; 
TMH12 1‐3; TMH4 1; SP12 1‐3; SP4 1

SYP12 1‐3; SYP4 1; INF12 1‐3; INF4 1;
CMV 1; HAV 1; HBV 1; EBV 1; HSV 1; TOX 

1; RUB 1; ToRCH 1

Shipment to Participants
(Q1)

1

CC12 1; UC 1; CM12 1; GHB 1; ETH 1; SYP12 1; INF12 1; CMV 1; HAV 1; HBV 1;

Nov 15

Feb 16

Nov 15

Feb
16

22 Deadline for Result Entry
CC12 1; UC 1; CM12 1; GHB 1; ETH 1;

TDM 1; US 1; BG 1; LIP 1
COA12 1; FOB 1 HOR12 1; TMH12 1; TM12 1; SP12 1

SYP12 1; INF12 1; CMV 1; HAV 1; HBV 1; 
EBV 1; HSV 1; TOX 1; RUB 1; ToRCH 1

Deadline for Result Entry 22

22
Deadline for Ordering

(Q2‐Q4)

CC12 4‐12; CC4 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
COA12 4‐12; HEM 2‐4; COA4 2‐4; FOB 2‐4

HOR12 4‐12; HOR4 2‐4; TM12 4‐12;
TM4 2‐4; TMH12 4‐12; TMH4 2‐4;

SP12 4‐12; SP4 2‐4

SYP12 4‐12; SYP4 2‐4; INF12 4‐12;
INF4 2‐4; CMV 2‐4; HAV 2‐4; HBV 2‐4; EBV 

2‐4; HSV 2‐4;
TOX 2‐4; RUB 2‐4; ToRCH 2‐4

Deadline for Ordering
(Q2‐Q4)

22

7 Deadline for Result Entry CC12 2; CC4 1; CM12 2; CM4 1 COA12 2; COA4 1
HOR12 2; HOR4 1; TM12 2; TM4 1;
TMH12 2; TMH4 1; SP12 2; SP4 1

SYP12 2; ; SYP4 1; INF12 2; INF4 1 Deadline for Result Entry 7

14 R t
CC12 1; UC 1; CM12 1; GHB 1; ETH 1;

COA12 1 FOB 1 HOR12 1 TM12 1 TMH12 1 SP12 1
SYP12 1; INF12 1; CMV 1; HAV 1; HBV 1; 

R t 14

Feb 16 Feb 16

14 Report
TDM 1; US 1; BG 1; LIP 1

COA12 1; FOB 1 HOR12 1; TM12 1; TMH12 1; SP12 1
EBV 1; HSV 1; TOX 1; RUB 1; ToRCH 1

Report 14

28 Report CC12 2; CC4 1; CM12 2; CM4 1 COA12 1; COA4 1
HOR12 2; HOR4 1; TM12 2; TM4 1;
TMH12 2; TMH4 1; SP12 2; SP4 1

SYP12 2; SYP4 1;  INF12 2; INF4 1 Report 28

4 Deadline for Result Entry CC12 3; CM12 3 COA12 3 HOR12 3; TM12 3; TMH12 3; SP12 3 SYP12 3; INF12 3 Deadline for Result Entry 4

11
Shipment to Participants

(Q2)
CC12 4‐6; CC4 2; UC 2; CM12 4‐6; CM4 2; 
GHB 2; ETH 2; TDM 2; US 2; BG 2; LIP 2

HEM 1; COA12 4‐6; COA4 2; FOB 2
HOR12 4‐6; HOR4 2; TM12 4‐6; TM4 2; 
TMH12 4‐6; TMH4 2; SP12 4‐6; SP4 2

SYP12 4‐6; SYP4 2; INF12 4‐6; INF4 2;
CMV 2; HAV 2; HBV 2; EBV 2; HSV 2;

TOX 2; RUB 2; ToRCH 2

Shipment to Participants
(Q2)

11

Mar 16 Mar 16

25 Report CC12 3; CM12 3 COA12 3 HOR12 3; TM12 3; TMH12 3; SP12 3 SYP12 3; INF12 3 Report 25

25 Deadline for Result Entry
CC12 4; CC4 2; UC 2; CM12 4; CM4 2;
GHB 2; ETH 2; TDM 2; US 2; BG 2; LIP 2

HEM 1; COA12 4; COA4 2; FOB 2
HOR12 4; HOR4 2; TM12 4; TM4 2;

TMH12 4; TMH4 2; SP12 4

SYP12 4; SYP4 2; INF12 4; INF4 2; CMV 2; 
HAV 2; HBV 2; EBV 2; HSV 2; TOX 2; RUB 2; 

ToRCH 2
Deadline for Result Entry 25

Apr 16 Apr 15
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External Quality Assessment by ESfEQA
Survey Programs

Annual subscription for all 
programsp g

Programs may have 4 or 12 
surveys per year

ESfEQA allows to enroll for any
quarter during the year

ESfEQA consolidates shipment
to quarterly or bi-annual

frequence
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External Quality Assessment by ESfEQA
Shipment

Samples are sent by ESfEQA Heidelberg to local distributors bySamples are sent by ESfEQA, Heidelberg to local distributors by
temperature-controlled shipment

Business partners distribute the samples domesticallyBusiness partners distribute the samples domestically
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Data Analysis

Determination of the assigned value

Determination of the assigned value and the permissible deviation

Determination of the assigned value

• Formulation
• Certified reference material

R lt f l b t• Results from one laboratory
• Consensus value from expert laboratories
• Consensus value from participant results

D t i ti f th i ibl d i tiDetermination 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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External Quality Assessment by ESfEQA
Determination of assigned values in ESfEQA surveys

• ESfEQA employs the consensus value (calculated by robust statistics) 
from participants for the determination of the assigned value for
quantitative analytesquantitative analytes

• Various analytical systems and methods are covered by this approach

• ESfEQA has the option to calculate and to report several assigned
l f h lvalues for each analyte

• All participants assigned value (general group)
• All participants using the same analytical method (method group)

All ti i t i th i t t (i t t )• All participants using the same instrument (instrument group)
• All participants using the same instrument and method

(instrument/method group)
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External Quality Assessment by ESfEQA
Determination of maximum permissible limits of ESfEQA surveys

Conclusion:
Th i ibl l ti l i ti l t ith th bi l i l i tiThe 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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External Quality Assessment by ESfEQA
Web Application for Data Transfer
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External Quality Assessment by ESfEQA
Submission of results in TEQA

E hEnter the 
Configuration-Section

by Clicking on the 
Button

R l E Fi ldResult-Entry-Fields

Single-Parameter-Deletion
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External Quality Assessment by ESfEQA
Report Download

Report Retrieval
by Selecting the 

Dispatch
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ESfEQA Survey Reports
Example: laboratory-specific report for Tumor Marker and Hormones
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ESfEQA Survey Report
Report Summary
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ESfEQA Survey Report
Histogram
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ESfEQA Survey Report
Youden Diagram
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ESfEQA Survey Report
Group Statistics
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Certificate of Participation
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ESfEQA Survey Report
Comments
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Conclusion

Participation in External Quality AssessmentParticipation in External Quality Assessment 
Programs reveals the laboratory performance

EQA providers have to accomplish strict
requirements (ISO 17043 ISO 13528)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 programsQ p p Q p g
for Iranian laboratories


