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Session Objectives

A Create new experiments

A Enter data 2 of the 10 ways
1. Manual entry
2. Paste data into an experiment

A Print Reports

A Describehe STAT modules in EE 11.0
¢ 30 for the standard version
¢ 10 for the CLIA and COFRa&tsIons
¢ We will review AMC, 2IC, MIC, QMC, LIN, SP
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EE Documentation

the EE manual,

DATA INNOVATIONS

Simple Ideas, Better Solutions

HOME ABOUT US @& PRODUCTS SERVICES SUPPORT EVENTS & WEBINARS NEWS

Lab Stats Manual. et e
= EPEVQluator

. . Allowable Total Eror Table QUALITY ASSURANCE...SIMPLIFIED
Reference Interval Tables
M Web Activation Release 11 - The Standard for Quality Assurance software designed to evaluate and measure the clinical laboratory

French Website (en Francais) performance and provide clear, concise, 'inspector-ready’ reports to meet all CLIA '88, CAP, JCAHO and COFRAC
requirements. EP Evaluator® was designed by a board-certified clinical chemist specifically to meet the needs of the
clinical laboratory and is used by more laboratories and more invitro diagnostics (VD) companies than any other software

¢ Download free to

Additional Information

S u b S C r i pti O n u S e rS ( (Ié""h“'e i ( Buy Software i ( Trial Software i
. . ("sample Reports i  Version History i i) i
C P D FS I n th e p hyS I Ca Version Comparisons Regulatory Requirements EP Evaluator® Versions
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Clinical Linearity, Calibration Venfication and
Reportable Range

Simple Accuracy ¥

Context sensitive HELLI s

Method Comparison

-

Altemnate (Routine Quantitative) 7

part of the program.

Two Instrument Comparison
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EP Evaluator Features

A Clinical Laboratory Compliance Toolkit

cMeets all CLI A 688 and CAP require
and evaluating methods. www.cms.hhs.gov/clia

¢ New Method Validation / Verification

¢ Ongoing Quality Assurance, Performance Verification,
Harmonization

A 30 Statistical Modules including 9 CLSI documents

A 4 Lab Management Modules

A Vendor Tools
¢ FDA submissions
¢ Reagent Quality Control
¢ Customer Installations with instrument interfaces
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http://www.cms.hhs.gov/clia

EP Evaluator Concepts

A Statistical Modulec Does calculations aneportsfor a
specific type of experiment Like method comparison.

AProjectc ¢ a database folder containingeallection of
Experimentgrom one or more Statistical Modules

AExperimentc one set of data collected for a specific purpose
for one analyte

Alnstrument= method (think outside the box!)

A(RRE) Rapid Results Engynechanisms to efficiently enter
data into EE

Aat 2t AOAS&AE T A BMASTERtempl&terok v A (1 A
parameters used in RRE. Policy definitions in a project autofill
the key parameters needed to define the experiment.
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EE Hierarchy

EE Progra

Project 1 Project 2

[
m
[ |

Experiment Experiment| | Experiment Experiment Experiment Experiment Experiment Experiment
/ Data / Data / Data / Data / Data / Data / Data / Data
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Statistical Module Screen

:
AMaln screen File Edit Module Experiment RRE FERIView Utilities Tools Help

°|

e= -

|=|e|s|z|@|=|o| || Project- AACC/Demo EE11-0

A34 mOd u Ies Statistical Modules

(10 in CLIA
and COFRAC
versions)

ATutorial - a
very basic
overview |

B— Linearity and Calibration Verification
Met Simple Accuracy
comp  EPO Linearity
Trueness

Tutorial




30 Statistical Modules

APrecision (2)

AAccuracy and Linearitg)
AMethod Comparison (7)
ASensitivity (2)

AReference Intervals, ROC (3)

ACOAG (4)
ACarryover
Alnterference
AStability
AOther (6)
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EP Evaluator Pass / Fall criterie

ASome modules grade the results as Pass/Fail
AAllowable error as pass/fail criteria

Cc Relates observeddataqual 1ty to the |
performance limits (allowable error specification)

¢ TEA = 3*Random Err (Rea) + bias (SEa)

¢ The +/- 3 SD model is used by CLIA, CAP, NYS and
means that 99.7% of the data is within the TEA limit

A (error rate of 3 in 1000)
A A 3 sigma process
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Performance limits

APer CLIA, your laboratory is responsible for defining a policy
or specification for the amount of Total Allowable Error
(TEa) medically or administratively acceptable for your
methods

A Allowable error examples can be found:
¢ Official CLIA limits table from the EE Tools menu

CGwK2FR& {dzZ33SaidSR t SN 2 NI
EBEResources

¢ Allowable Total Error Tablesn our DI website
http://www.datainnovations.com/products/ep
evaluator/allowabletotal-error-table
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What module to use 1

ANew method Validation Verification V/V

¢ AMC: Alternate Method Comparison AMC
A Accuracy vs older method

A Verify agreement at Medical Decision poigtserify old reference intervals
can be used for new method

c 2IC
Al FNY2YATFGA2Y 2F GSldAGlItESyldié YSOf
A Lot to lot verification
¢ Simple Precision (SP)
A Repeatability within run
¢ * Complex Precision (CLSI EPO5 and EPT¥0t in EE CLIA version
A Reproducibility within Instrument / between run / between day
¢ LIN: Calibration Verification LHNCalVer

A Calibration Verification (accuracy and Reportable range compared to a set
at least 3 true value standards)

A Linearity ofrelated materials
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EP Evaluator Release 9 [Default]

File Edit Module Experiment RRE 11 View Utilities Tools Help

b e B RS2 R &|W|F|+e

Accuracy and
Linearity

: Metheod
{ Comparison |

Alternate (Quantitative)

CLSI EP9

Qualitative and SemiQuant
2-Instrument Comparison

Multiple Instrument Comparison
Glucose POC Instrument Evaluation
Hematology Studies

datainnovations.com

Project- Default

AMC Alternate Method Comparison - Uses Linear
regression techniques to characterize the
relationship between two methods.

CLSI-EP-9 - Implements the statistically rugged
CLSI-EP-9 protocol using duplicate measurements
to compare 2 methods using Linear regression.

2-1C Two Instrument Comparison. Without using
linear regression, clinical equivalency can be
demonstrated between 2 methods in the same
Peer group that are expected to provide equivalent
results within allowable error. (TEA)
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Scatter Plot

Method Comparison [T e

1:1 Line
Med Dec Pt

Validation vs Harmonization | .’.,.f*"’""

%
(X
ﬁ
[ ~
7]
.S
om

AMethod Validation

¢ 2 methods not expected to be statistically
identical

¢ Relationship defined by regression line slope
and intercept

¢ Alternate Method ComparisochAMC

AMethod Harmonization Seater plo
¢ Methods expected to be clinically identical

¢ Relationship defined by agreement within
allowable error (TEA)

¢ 2 Instrument Comparison 2IC

¢ Multiple instrument Comparison module
MIC

100 200
KIPLING (mg/dl)

X)TEa

TTErTor Tndex™

50 100 150 200 250 300
KIPLING (mg/dl)
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EP Evaluator Release 9 [Default]
File Module Experiment RRE ERI View Utilities Tools Help

Project- Default

Let's look at what modules are
C i CLSI EPS . H
acours__COMPlex (inc ) available in each of the buttons.

Linearity
Our first module is Precision.

Method
Comparison

Simple Precision is the
traditional precision analysis
done in clinical laboratories. It
calculates mean, SD and CV.

Sensitivity

Reference
Interval

Complex Precision calculates
within run, between run,
between day and total precision,
using an ANOVA Approach.
The CLSI EPS5S is a subset of this
module.
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Simple Precision

File Edit Module Expenment KRE ERLView Utiliies 100Is Help

O r.-"|@ a|§|&||a|m|r|«|

Instrrment Analpte Sample

ANALYZER BUN Medium VI

Index Value -

19 BUN: Simple Precision

22
20
18
20
15
20
21
19
22
20
18
20
15
20
21
19
22
20
18
20
15
20
21

W oo [~ |o [ | & [ [ma =

SD Index

15
Specimen Index

o

|Obs Mean: 19.4 mg/dL | |Obs 5D: 2.0 (1.6 to 2.8) mg/dL | [Obs CV: 10.4% ||N: 25 of 25

F4 F5 F6 F7
| Delete Exclude | Clear Flags |Parameters Record 1 of 25
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f EP Evaluator [AACC/Demo EE11-0]

File Edit Module Experiment RRE ERI View Utilities Tools Help

2|s|=|m[ e 5] s ]| o]

Statistical Modules

Precision ‘

Accuracy and
’ Linearity
== | inearity and Calibration Verification
Met Simple Accuracy
comp  EPG6 Linearity

Trueness

Project- AACC/Demo EE11-0

Sensitivity

Reference
Interval

Tutorial

datainnovations.com

Linearity and Calibration Verification
Assesses accuracy, reportable range,
and linearity by analyzing more than 3
specimens with predefined
concentrations.

Simple Accuracy

Assesses accuracy by testing whether
replicate measurements lie within a
predefined target range.

EPG6 Linearity Verifies linearity using
the CLSI EP6 protocol that offers
polynomial regression

Trueness: satisfies the French
COFRAC requirement, and the ISO
15819 recommendation to assess
Trueness and Uncertainty




Linearity, Calibration Verification
Module

A Satisfies all CLIA requirememts

A Uses Total error (TEA) and SEA (bias) for pass/fail criteria

¢ TEA may need@nccomponent if testing low values

A Report Options
¢ Calibration verification.
A Includes accuracy, reportable range
¢ Accuracy
A Accuracy Passes if all levels (mean valassigned) less than SEA

¢ Clinical Linearity (an EP Evaluator exclusive)

A Linearity PASSES if: a straight line can be drawn through the SEA error bars around
each measured mean value.

¢ Reportable range fails if
A low or high mean recovery fails accuracy test
A Assigned values not within proximity limits
A Can choose linearity, accuracy reportable range separately
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A typical Linearity Experiment

HEP Evaluator Release 9
File Edit Module Experiment
D |&|w|m| |85 @] |«

nearity [Default]

RRE ERI View Utilities Tools Help

Instrument

[4ssAYER

Accuracy and Linearity
SpecID
kevl

GLUCOSE: Scatter Plot

[ ClinLin Obs Err

Slope
0.984
1.000

&l Paints
wo Outliers

Intcpt
2.6
15

1.72 mg/dl or 2.9%
0.95 rng/dl ar 1.6%

Calkit-2

Callit-3
Callit-4
Calkit-5
Calkit-6

=
>
£
=
b
E
@
&
2
=

1,000
Assigned (mg/dl)

— 1.1 Line —---Fitted Overall Fitted ex autliers |

Rep 1 Rep 2 Rep 3 |Rep 4
25.5 26 25 27
101.5 101 102 100 1032
243 252 248 255
400 410 409 412

690 696 620 695
935 970 960 930

Spec ID
kevl

Assigned Mean

25.0

Calkit-2 100.0

Calkit-3 250.0 249.5

CalKit-4 400.0 407.8

Calkit-5
Calkit-6

700.0
1000.0

690.3
958.8

‘Scatter ARecovery f{Residual fHistory [

F4 F5 F& F? F3
Excl. Spec | Exclude | Clear Flags | Parameters|  History
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Simple Accuracy

AGood for Coag and POCT departments
AMinimum of 2 controls or standards

ATARGET Ranges provided by Manufacturer define
acceptability for accuracy and reportable range.

AAssesses Accuracy and Reportable Range
APASS or FAIL
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Simple Accurac

File Edit Module Experiment RRE ERI View Utiliies Tools Help

a4 o Instrument Analyte
N E'|@|E'|§||3’-|ﬁ|m|"|°=| Meter 1 GLUCOSE ~ |

GLUCOSE: Scatter Plot GLUCOSE: Recovery Plot

o
=
>
=
@
=]
w
™
o
=

Percent Recovery

400 400
Assigned (IL/L) Assigned (L)

[ Acceptable Range ||:|Acceptable Range |

Spec ID TgtHigh  |Rep 1 Rep 2 E Rep 4 Rep 5 Accuracy?  |RR? |
G3L 35 29 29 29 Pass -

G34 780 | 763 773 768 775 Pass -
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Set up Target ranges.

Simple Accuracy Parameters

Instrument.  Eximer 250 Analyte: Glucose

Units: Anakyst: Diate:

Img,’dL - | Imkf |18Ju| 2008 ~Specimens and Assigned Values

Max decimal places: 28.2
] Lz 2811
IAuto v l [ Confitr Reportable Range L3 E78F

Reportable Range

Proximity Limits
Concentration Caonc Pct

Lavw Limit feo | [50

High Lirit |62s | [10

Specimens and Assigned ... \z\

Tgt High

Clear
35.6 Lot Info

207.5
612.2

Cancel

Lux i e I i ) I A TR N

Cancel

datainnovations.com Copyright 2016 Data Innovations LLC



What module to use 2
ANew method Validation Verification V/V
¢ QMC

A Method comparison of qualitative / semi quant methods
A Repeatability of Qualitative methods

¢ * MIC ¢ Multiple Instrument Comparison
A Harmonization of up to 30 methods, e.g. POCT devices

AReference intervals or cutoff points

¢ VRI¢ Verify that new method ref interval is statistically the
same as old

¢ * ERI-When VRI fails, Establish Ref Interval for analyte
¢ * ROC¢ establish clinical cutoff points
¢ INR Geo mean & VRI verify new lots of PT reagent

A * Not in EE CLIA version
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Data Entry¢ Gold Standard

File Edit Module Experiment RRE Utilities Tools Help

Reference

O ‘ = | B | | & | [& ‘ T ‘ ‘ ‘ &= ‘ ) [Immunoc

SpeclD  |Ref |Tem ~ |
— Reference
500001 N
1 | Negative (M) MNegative (M)
2 |Positve (F) Faositve (F)

0000z
00003
S00004
500005
500006
=000a7
00003
=00009
00010
500011
00012
00013
S00014
500015
S00016
00017
S00014
=00019
S000z20
S00021
00022
S00023
S00024
S00025
S00026
00027
S00028
S00029
500030
500031

oannan

> pog

(o)
h

—
1

neg <-- Test -

1 2
neq =-- Reference -->pos

Reference
Test Total
1neg) T
2 (pos) 158 300
Total 536

Number excluded ar missing: 0
Agreement: 84 5% (82 .3 ta 96 2%) Pos Agreement: 95.3% MNeg Agreement: 83 7%
Sensitivity: 99.2% (92.3 to 97. Pred. ¥alue Pos: 95.0% Pred. Yalue Meg: 94.1%
Specificity: 93.7% (85.8 to 96.1% Prevalence: 55 8%

Enter 2 state
results

Gold
standard

ZZZ2VW=Z=ZDVDEZ=Z2ZVDTDE2DEZ=ZITNDEZE2TD0DE=Z0DZEZEE
ZZ2Z2TVWEZ2Z2DE2=2Z2T0T0DE20D2=2T0DE20D0DDEE2 200D EE

z
z
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Experimental Design

SemiQuantitative

Custom Results Codes

A Upto6 aSNJ RSTAYSK

| Reference | Test
1 <=100 <=100
2 | 101t 200 101 to 200
3| 2071 to 300 201 to 300
4 | 3071 to 400 301 to 450
5 |4071 to kOO 451 to BAO
3 »>h00 »BE0

A Alphanumeric i.e., Equivocal, [V il CrlLaRetets i

gray zone
A Numeric cutoff values

AUser defined Labels

# Levels

1 3 o

x|

Define the levels in order from least positive to most positive. "Result Walue" is the walue as it

appears in your Results Data. "Report Mame" is the level description to print on the report. YWhen
using numeric results with cutoffs, the Result Walue column contains the cutoff values. Click the
Help button for examples.

Reference Method

Results format:

Mumeric, large are POSITIVE hd
Cutoff Report
Level |“alues MNames
1 Yery MNegative -
2 100 lower than O
3 200 Positive <<
4 200 Wery Positive
=] 400 WY
& 500 Critical Walue

0K Cancel

Test Method
Results format:
|Numeric, large are POSITIVE ﬂ
Cutoff Report
Level |Yalues MNames
1 Yary Negative
2 100 Megative
3 200 Fositive
4 300 Wery Positive
5 450 WP
6 550 Critical Walue

Help




Allow 1 step difference to
F OO2YY2RI 0S a3

Ref. Method: Chem Assay Test Method: Analyzer

Statistical Analysis
(Comparison of two Laboratory Methods)

Agreement 71.9% (61.8 to 80.2%)
Agreement withintwo  98.9% (93.9 to 99.8%)

5% confidence intervals calculated by the "Score" method.

McNemar Test for Symmetry:

Test < Reference 23 (25.8%)

Test > Reference 2 (2.2%)

Symmetry test FAILS p < 0.001 (ChiSg=17.640, 1 df)

A value of p<0.05 suggests that one method is consistently “larger".

Cohen's Kappa 60.5% (47.4 to 73.6%)
Kappa is the proportion of agreement above what's expected by

\ \ chance. Rule of thumb is Kappa>75% indicates "high" agreement.
é é éll é - We would like to see VERY high (close to 100%) agreement.

neg <-- Reference -->pos

* Enabled in preferences
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EP Evaluator Release 9 [Default]
File Edit Module Experiment RRE ERI View Utilities Tools Help
| Project- Default

VRI - Verification of Reference Interval.
Verifies that the reference range of a

Becuracyan new method is statistically equivalent to
a target reference range.

Method
Comparison

ERI - Establish Reference Range.
Sensitivity Uses up to 3 approaches to calculate a

Central 95% reference range.
| Includes CLSI-c28a.

Interval

Yerify Reference Interval
blish Reference Interval /ROC
“ calculates cut-off values for optimum

ROC plots - Using patient test results
with gold standard diagnoses, it

diagnostic effectiveness (sensitivity and
specificity ) using CLSI GP10.
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Verify Reference intervals

Reference Interval Histogram
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Establish Reference Interval&RI

Reference Interval Estimation: Combined

Central 95% Interval
(N = 240)

Lower Upper Confidence
Value 90% CI Value 90% ClI Ratio

Nonparametric (CLSI C28-A) 8 6t09 54 49 to 65 0.21

Alternatives:
Transformed Parametric 8 7t08 52 48 to 57
Parametric -1 -3to1l 46 44 to 48

Confidence Limits for Nonparametric CLSI C-28A method computed from C28-A Table 8.

HIStOgram Selection Criteria:

Bounds
Filter

Statistics:

Mean 22.5 U/L
SD 11.9
Median 19.5

Range 5to0 69

N 240 of 240
Distinct values 50

Zeroes 0

Central 95% Index 6.0 to 235.0

Analyst mkf
Expt. Date 13 Apr 2000

20
ALT (UIL)
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EP Evaluator Featurelinical Chemistry concepts
not in generic SW packages

A Beyond p, #fAto, ChiACLSIpttoeots and algorithms -9

A Allowable error (TEA)

A Clinical linearity

A Accuracy, reportable range
A Method comparisons

A Error boundaries TEA, conf
limits, binomial

A OLS, Passing Bablok or
Deming regressions

A Bias and Bland Altman Plots
A Trueness and Uncertainty
A Sensitivity / specificity

A LOQ Functional sensitivity

A LOB Analytical sensitivity

A Truth tables in HMC and QMC
A Carryover
A Reference Intervals and ROC plots

A EP5 A2 Precision

A EP6 Linearity

A EP7 Interference (partial)

A EP9 A2 Method Comparison

A EP10 Preliminary Evaluation of
Methods

A EP12 Qualitative Method
Comparison

A C28a Establishment of
Reference Intervals

A GP10 ROC Curves
A EP26 Lot-to-Lot Verification
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Starting EP Evaluator
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The About screen

'About EP Evaluator =

EP Evaluator

QUALITY ASSURANCE...SIMPLIFIED

Registered to: You are user 1 of 3

EE11.1.26 released
Chanhassen Community Hospital Copyright 1991-2014

hanhassen, MN 55317 .

! Data In t . LLC
?19?439-14MA‘7’1U14—A—A ata . nova ?ﬂns

ee.datainnovations.com

Build 11.1.0.26 806A-1E3F

EF Evaluator(R) is the CONFIDENTIAL TRADE SECRET INFORMATION of Data
Innovations LLC and/or its affiliated companies.

oK

Go to HELP\About to get back to this screen at any time
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The Welcome Screen

Welcome

FPEvaluator

QUALITY ASSURANCE...SIMPLIFIED

Would you like to ...

Open a Project
Default
Other ...
Create a Mew Project
et Help

0]4

Copyright 1991-2012 Data Innovations, LLC
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Open a Project

EP Evaluator [Default] e

|File Edit Module Experiment RRE ERIView Utiliti

(BT R | ﬁl il | | - | | filter is new in EE11.3 I
Open Project

Re-open Recent Project j |

Project Inventory
Merge Project

Import
Export

Composite Report ;
Bl AACC 2014

Print E- Vet Heme
Print Preview

CR Print Preview
Printer Setup

Preferences
Security
Self Test

Exit

Refresh |
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What Project Are You In?

File Edit Module Experiment RR
|| @ m|w|5|c| @ =] @] o«

2] Wiew Utilities Tools Hel

p
Project- Default

AMain screen IC
Statistical Modules

AProject name
on 1stand 3"
I i n e S . Li-ne:ri't!' andat::ibration Verification

Project name at

top and 3% line

Tutorial




Inventory

M Project- Default
NS

Module Experiment Description
_ ANALYZER § BUN { Medium
P ¥¥Z f GLUCOSE f HIGH
LIM ASSAYER f AMMOMIA maine st
Sa Eximer 250 f Glucose
EPG Exirmer 250 f CO2
AMC KIPLING | ¥%Z | EXAMPLE
2IC METH1 / METHZ f DEFALLT
BP9 KIPLING [ ¥YZ [ EXAMPLE
QMC Chern Assay f Analyzer [ Example
POC wMeth [ yMeth § GLUZ
MAIC MIC-Q4-2000 f Glucose
LOB IMMUMOASSAYER | ALT
Lo Irnrnnodssayer f TSH
WRI Analyzer j DHEAS
IMNR-MC ¥Meth f Y S PT
INR-Geo Assaver [ Protime
INR-Ck Exirner 400 [/ PT [/ X¥Z2-2002
SO Assaver [ Glucose
(] Analyzer | HCG
IF Analyzer | AST { High / Hemoglokin
PSTD Exirner 500 | Glucose
EF10 BUM ANALYZER | BUMN

+Hl=To Evirngr £ &0 T f 12724

27 modules, 60 experiments

B B B @

o & & & O @ OO0 O 0 e O 8 6 &0 O @ @ O O 0D
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