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Session Objectives
Å Create new experiments

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

Å Print Reports 

Å Describe the STAT modules in EE 11.0
ς 30 for the standard version  
ς 10 for the CLIA and COFRAC versions
ς We will review AMC, 2IC, MIC, QMC, LIN, SP
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EE Documentation
Åthe EE manual,

ÅLab Stats Manual. 

Åthe QuickStartGuide. 

ςDownload free to 
Subscription users or

ςPDFs in the physical 
disk set. 

ÅContext sensitive HELP is 
part of the program.  
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EP Evaluator Features
ÅClinical Laboratory Compliance Toolkit

ςMeets all CLIA ô88 and CAP requirements for validating 

and evaluating methods. www.cms.hhs.gov/clia

ςNew Method Validation / Verification

ςOngoing Quality Assurance, Performance Verification, 

Harmonization

Å30 Statistical Modules including 9 CLSI documents 

Å4 Lab Management Modules

ÅVendor Tools 

ςFDA submissions 

ςReagent Quality Control

ςCustomer Installations with instrument interfaces

http://www.cms.hhs.gov/clia
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EP Evaluator Concepts
ÅStatistical Module ςDoes calculations and reports for a 

specific type of experiment - Like method comparison.

ÅProjectςςa database folder containing a collection of 
Experiments from one or more Statistical Modules

ÅExperiment ςone set of data collected for a specific purpose 
for one analyte

ÅInstrument = method  (think outside the box!)

Å(RRE) Rapid Results Entry ςmechanisms to efficiently enter 
data into EE

ÅάtƻƭƛŎƛŜǎέ Ґ tƻƭƛŎȅ 5ŜŦƛƴƛǘƛƻƴǎ ςA MASTER template of 
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 Program

Project 1

Module

Experiment 
/ Data

Experiment 
/ Data

Module

Experiment 
/ Data

Experiment 
/ Data

Project 2

Module
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/ Data

Experiment 
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Module

Experiment 
/ Data

Experiment 
/ Data



Statistical Module Screen
ÅMain screen

Å34 modules 
(10 in CLIA 
and COFRAC 
versions)

ÅTutorial - a 
very basic 
overview ï
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30 Statistical Modules

ÅPrecision (2)

ÅAccuracy and Linearity (4)

ÅMethod Comparison (7)

ÅSensitivity (2)

ÅReference Intervals, ROC (3)

ÅCOAG (4)

ÅCarryover

ÅInterference

ÅStability

ÅOther (6)
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EP Evaluator Pass / Fail criteria
ÅSome modules grade the results as Pass/Fail

ÅAllowable error  as  pass/fail criteria

ςRelates observed data quality to the labôs 

performance limits (allowable error specification)

ςTEA = 3*Random Err (Rea) + bias (SEa)

ςThe +/- 3 SD model is used by CLIA, CAP, NYS and 

means that 99.7% of the data is within the TEA limit     

Á(error rate of 3 in 1000)

ÁA 3 sigma process
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Performance limits
ÅPer 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

ÅAllowable error examples can be found:

ςOfficial CLIA limits table from the EE Tools menu

ςάwƘƻŀŘǎ {ǳƎƎŜǎǘŜŘ tŜǊŦƻǊƳŀƴŎŜ {ǘŀƴŘŀǊŘǎΦǇŘŦέin 
EE\Resources

ςAllowable Total Error Tables on our DI website 
http://www.datainnovations.com/products/ep-
evaluator/allowable-total-error-table
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What module to use - 1
ÅNew method Validation Verification V/V
ςAMC:  Alternate Method Comparison  AMC
ÁAccuracy vs older method

ÁVerify agreement at Medical Decision points ςverify old reference intervals 
can be used for new method

ς2IC 
ÁIŀǊƳƻƴƛȊŀǘƛƻƴ ƻŦ άŜǉǳƛǾŀƭŜƴǘέ ƳŜǘƘƻŘǎ

ÁLot to lot verification

ςSimple Precision  (SP) 
ÁRepeatability within run

ς* Complex Precision (CLSI EP05 and EP15)     *Not in EE CLIA version 
ÁReproducibility within Instrument / between run / between day 

ςLIN:  Calibration Verification   LIN - CalVer
ÁCalibration Verification  (accuracy and Reportable range compared to a set of 

at least 3 true value standards)

ÁLinearity of related materials
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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-IC 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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Method Comparison 
Validation vs Harmonization

ÅMethod Validation
ς2 methods not expected to be statistically 

identical

ςRelationship defined by regression line slope 
and intercept

ςAlternate Method Comparison - AMC

ÅMethod Harmonization
ςMethods expected to be clinically identical

ςRelationship defined by agreement within 
allowable error (TEA)

ς 2 Instrument Comparison   2IC

ςMultiple instrument Comparison module ς
MIC
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Expt Date: 01 Jun 2000 01 Jun 2000

Result Ranges: 44 to 261 43 to 264

Mean Ñ SD:129.3 Ñ 56.8 129.2 Ñ 57.3

Units: mg/dl mg/dl

Analyst: Inez Doe Inez Doe

Comment: Kipling comment XYZ comment

Experiment Description

Key Statistics:

Average Error Index -0.01

Error Index Range -0.75 to 1.26

Coverage Ratio --

Evaluation Criteria:

Allowable Total Error 6 mg/dl or 15%

Reportable Range --

Deming Regression Statistics:

Y = Slope * X + Intercept

Correlation Coeff (R) 0.9930

Slope 1.009 (0.982 to 1.036)

Intercept -1.4 (-5.2 to 2.4)

Std. Err of Estimate 6.8

N 80 of 80
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Analytical Claim

ALT was analyzed by methods KIPLING and KIPLING 2 to determine whether the methods are equivalent within

Allowable Total Error of 6 mg/dl or 15%. 80 specimens were compared over a range of 44 to 261 mg/dl. The test

PASSED. The difference between the two methods was within allowable error for 79 of 80 specimens (98.8%).

The average Error Index (Y-X)/TEa was -0.01, with a range of -0.75 to 1.26. The largest Error Index occured at a

concentration of 53 mg/dl.
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Let's look at what modules are 

available in each of the buttons.  

Our first module is Precision. 

Simple Precision is the 

traditional precision analysis 

done in clinical laboratories.  It 

calculates mean, SD and CV.  

Complex Precision calculates 

within run, between run, 

between day and total precision, 

using an ANOVA  Approach.  

The CLSI EP5 is a subset of this 

module.
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Simple Precision
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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.  

EP6 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
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Linearity, Calibration Verification 
Module

ÅSatisfies all CLIA requirements ς

ÅUses  Total error (TEA) and SEA (bias) for pass/fail criteria
ς TEA  may need a conccomponent if testing low values

ÅReport Options

ςCalibration verification.

Á Includes accuracy, reportable range

ςAccuracy 

ÁAccuracy Passes if  all levels (mean value ςassigned) less than SEA

ςClinical Linearity  (an EP Evaluator  exclusive) 

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

ςReportable range fails if 

Á low or high mean recovery fails accuracy test

ÁAssigned values not within proximity limits

ÁCan choose linearity, accuracy reportable range separately



datainnovations.com Confidential 18

A typical Linearity Experiment
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Simple Accuracy ς
ÅGood for Coag and POCT departments

ÅMinimum of 2 controls  or standards 

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

ÅAssesses Accuracy and Reportable Range

ÅPASS or FAIL



datainnovations.com Copyright 2016 Data Innovations LLC 20

Simple Accuracy
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Set up Target ranges.
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What module to use - 2
ÅNew method Validation Verification V/V
ςQMC 
ÁMethod comparison of qualitative / semi quant methods

ÁRepeatability of Qualitative methods

ς* MIC ςMultiple Instrument Comparison
ÁHarmonization of up to 30 methods, e.g. POCT devices

ÅReference intervals or cutoff points
ςVRI ςVerify that new method ref interval is statistically the 

same as old

ς* ERI - When VRI fails, Establish Ref Interval for analyte

ς* ROC ςestablish clinical cutoff points

ςINR Geo mean & VRI verify new lots of PT reagent

Á* Not in EE CLIA version 
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Enter 2 state 
results 

Gold 
standard

Data Entry ςGold Standard 



Experimental Design
Semi-Quantitative
Custom Results Codes

Á Up to 6 ¦ǎŜǊ ŘŜŦƛƴŜŘ  ΨǎǘŀǘŜǎέ
ÅAlphanumeric i.e.,  Equivocal, 

gray zone 

ÅNumeric cutoff values

ÅUser defined Labels



datainnovations.com Confidential 25

Allow 1 step difference to 
ŀŎŎƻƳƳƻŘŀǘŜ άƎǊŀȅ ȊƻƴŜǎέ ϝ

Ref. Method:  Chem Assay Test Method:  Analyzer

Prepared for: chemistry Dept -- Holy Name hospital
By: Clinical Laboratory -- Community Hospital

Reference

Test 1 2 3 4 5 6 Total

1 10 5 -- -- -- -- 15

2 -- 20 4 -- -- -- 24

3 1 -- 30 13 -- -- 44

4 -- -- -- 1 -- -- 1

5 -- -- -- 1 2 1 4

6 -- -- -- -- -- 1 1

Total 11 25 34 15 2 2 89

Number excluded or missing: 0

Reference Test

1 Very Negative
(<=100)

Very Negative
(<=100)

2 lower than 0
(101 to 200)

Negative
(101 to 200)

3 Positive
(201 to 300)

Positive
(201 to 300)

4 Very Positive
(301 to 400)

Very Positive
(301 to 450)

Legend:

Accepted by:

DateSignature

Reference Method Test Method

Analyst: mkf mkf

Date: 03 Feb 2002 03 Feb 2002

Comment:

Experiment Description
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Kappa is the proportion of agreement above what's expected by
chance. Rule of thumb is Kappa>75% indicates "high" agreement.
We would like to see VERY high (close to 100%) agreement.

Statistical Analysis

Agreement 71.9% (61.8 to 80.2%)

Agreement within two 98.9% (93.9 to 99.8%)
95% 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 (ChiSq=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%)

(Comparison of two Laboratory Methods)

* Enabled in preferences
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VRI - Verification of Reference Interval.  

Verifies that the reference range of a 

new method is statistically equivalent to 

a target reference range.

ERI - Establish Reference Range.  

Uses up to 3 approaches to calculate a 

Central 95% reference range. 

Includes CLSI-c28a.

ROC plots - Using patient test results 

with gold standard diagnoses, it 

calculates cut-off values for optimum  

diagnostic effectiveness (sensitivity and 

specificity ) using CLSI GP10.
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Verify Reference intervals

Users Manual -- Data Innovations, Inc.
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"X" = Excluded Results

Experimental Results

Accepted by:

DateSignature

Date:  01 Jun 2000Analyst:  Larry Doe

Specimen Criteria:  
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Establish Reference  Intervals - ERIUsers Manual -- Data Innovations, Inc.

Central 95% Interval
(N = 240)

Lower Upper
Value 90% CI Value 90% CI Ratio

Confidence

Nonparametric (CLSI C28-A) 8 6 to 9 54 49 to 65 0.21

Alternatives:

Transformed Parametric 8 7 to 8 52 48 to 57 0.12

Parametric -1 -3 to 1 46 44 to 48 0.09

Confidence Limits for Nonparametric CLSI C-28A method computed from C28-A Table 8.
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Reference Interval Estimation: Combined

Selection Criteria:

Bounds None

Filter None

Statistics:

Mean 22.5 U/L

SD 11.9

Median 19.5

Range 5 to 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

ALT (U/L)
806040200-20-40
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Histogram

Normalizing Transformation

Exponent 0.00  (log)

Constant 0.00

Accepted by:

DateSignature



EP Evaluator Features : Clinical Chemistry concepts 
not in generic SW packages

Å Beyond p, ñtò, Chi2 and R2

Å Allowable error (TEA) 

Å Clinical linearity

Å Accuracy, reportable range

Å Method comparisons

Å Error boundaries TEA, conf 
limits, binomial

Å OLS, Passing Bablok or  
Deming regressions

Å Bias and Bland Altman Plots

Å Trueness and Uncertainty

Å Sensitivity / specificity 

Å LOQ Functional sensitivity 

Å LOB Analytical sensitivity

Å Truth tables in HMC and QMC

Å Carryover

Å Reference Intervals and ROC plots

ÅCLSI protocols and algorithms - 9

ÅEP5 A2 Precision

ÅEP6 Linearity

ÅEP7 Interference (partial)

ÅEP9 A2 Method Comparison

ÅEP10 Preliminary Evaluation of 
Methods

ÅEP12 Qualitative Method 
Comparison

ÅC28a Establishment of 
Reference Intervals

ÅGP10 ROC Curves

ÅEP26 Lot-to-Lot Verification
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Starting EP Evaluator



datainnovations.com Confidential 31

The About screen

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



What Project Are You In? 

ÅMain screen

ÅProject name 
on 1st and 3rd

lines

Project name at 
top and 3rd line

Project name at 
top and 3rd line
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Inventory
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HELP!


