New and Improved Digital Editions

Our digital editions now have a sleeker design with more user-friendly fea-
tures. The “Full Screen” option makes it easy to flip through and read each
spread while the “Fit to Screen” option gives you the ability to scan thumb-
nails of multiple pages at once, run content searches and more.

View Full Screen
Click on the “View Full Screen” button to enlarge the digital edition to full size. All of
your controls will be shown at the bottom of the page.

Bottom Left

¢ Print Page: Allows you to select specific pages or print the entire digital
edition.

¢ Fit to Window: Returns you to your original view with the navigation bar
on the left.

¢ Table of Contents: Automatically takes you to the issue’s table of con-
tents.

e Subscribe: Takes you to a secure site where you can sign up for your FREE
subscription.
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Bottom Right

¢ Magnifying Glasses: Enable you to zoom in or out.
¢ Arrows: Take you to the previous page or the next page.
¢ Go to Page: Prompts you to enter the number of the page you want to view.
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Fit to Window

In this view, the “Fit to Window” button will be replaced with the “View Full Screen” but-
ton. You'll also have a navigation bar on the left side of the screen.

Left Navigation Bar

¢ Pages: Features a thumbnail of every page. Click on one of the thumbnails
to go directly to that page.

¢ Bookmarks: Includes important pages that have been bookmarked. Click
on one of the bookmarks to go directly to that page.

e Search: Allows you to enter a word or phrase and search the digital edi-
tion for it.

¢ How To: Offers supplementary documents with helpful tips and informa-
tion.

Interactive Features

e End-of-article Extras: Look for the purple hand icon after each article.
Select features will include an interactive box that allows you to comment on
the article, view similar articles archived on our website and contact the edi-
tor directly.

¢ Ads and Advertiser Index: Click on any advertisement or any company listed
in our comprehensive advertiser index to visit their website.

¢ Table of Contents: Click on any article in the table of contents to be taken
directly to it.
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QUALITY ASSURANCE

VALIDATION, VERIFICATION OF

METHOD COMPARISON

Applying the appropriate model for method comparison is assessed.

By David G. Rhoads, PhD, DABCC

M ethod comparison experiments are very
EDITOR’S NOTE: important tools in the clinical labora-
This is part 2 tory; they provide for comparing how differ-
of a three-part

series. Part 1 ran
in the July issue.

ent methods or instruments perceive a com-
mon set of specimens. All method comparison

experiments, however, are not created equal.
The experimental design must be suited to the
purpose of the experiment.

Two major models exist: linear regres-
sion and performance standards. Each is
designed differently because they have dif-

ferent purposes.

The issue addressed by the linear regres- |
sion model is whether the two methods are | : R E [\ R [S SI ﬂ N
statistically identical. If not, you willneed to | 1

define the statistical relationship between
them. This experiment is commonly done
when an instrument or method is intro-
duced into a laboratory, namely before the
method is placed in service. The purpose is
to show the statistical relationship between the previous (senior) be done properly with many fewer specimens
method and the proposed method. and can provide an objective pass/fail result.

The issue addressed by the performance standard (i.e., total allow- In this second article of our three-part
able error) model, on the other hand, is whether the results for the same  series we describe the two models, what the
test from two or more production methods generating results are clini- ~ important elements are of each and the cir-
callyidentical. This experiment satisfies the CLIA ‘88 requirement that cumstances and situations in which each
multiple methods generating results for a given test be compared. Itcan ~ should be used.

Fig.1: Comparison of Tables

. . Medical Decision Point Analysis
Regression Analysis Calculated by Deming Regression (R>=0.9)

X Method Y Method
MDP Pred. MDP
Low

95% confidence intervals are shown in parentheses

TOM WHALEN
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As noted above, the purpose of the linear regression approach is to
determine if two methods are statistically identical with 95% confi-
dence. If not, then what is the statistical relationship of those meth-
ods? To this end, all reliably performed experiments have many
items in common:
A well-designed experiment. This means enough points (35 to 50)
distributed widely over the method’s reportable range. If for some
reason, however, only a limited number of points can be used, then
distribution trumps the number of points. For many tests, it fre-
quently is a time-consuming process to collect specimens with very
high or very low results.
Linear regression calculations are used. Three common approaches
include ordinary least square regression, Deming regression and
Passing Bablock. I recommend Deming regression because this
model is better suited for clinical laboratory data.
Proper assignment of the two methods to the X and Y axes. The rule of
thumb is that the senior method be the X method. If you are comparing
your old instrument to the replacement instrument, the old instrument
is the senior method. If you are comparing a POC device with the lab
instrument, the lab instrument is the senior method.
Interpret the results with most representative statistics:
Does the 95% confidence interval around the Deming slope
include 1?
Does the 95% confidence interval around the Deming intercept
include zero?
Does the 95% confidence interval for the Y method’s medical deci-
sion points (MDP) include the X method’s MDP?
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If the answer to all three questions is yes, and assuming the exper-
iment was well-designed and that no issues are shown in the scatter
and bias plots, you may make the statement that the two methods are
statistically identical with 95% confidence. Fig. 1 shows two tables
(from EP Evaluator®) with an example of good data.

Scatter plot. Properties of a good scatter plot include:
Data is tightly arranged around the regression line.
The regression line lies close to the identity (1:1) line.

Bias plot. Properties of a good bias plot include:

Data is in the pattern of a round cloud.
The mean bias is close to zero.

Analytical issues that can be detected easily with a well-designed
method comparison experiment include proportional error (slope
significantly different from 1), constant error (intercept signifi-
cantly different from 0), poor distribution (uneven distribution
of results), poor coverage of the reportable range, non-linearity
and outliers

Statistics that are of limited use in the usual clinical laboratory
setting include:

Correlation coefficient (R). Conceptually, this statistic describes the

ellipse drawn around the data. It is independent of the slope and

intercept. The only use of this statistic is as an indicator of data qual-
ity and should not be used to evaluate the method itself. A general
rule of thumb is to count the 9’s; the more 9’s the better.

t test. The significance of this statistic is to determine whether

the bias is significantly different from zero. My opinion is that

the other statistics listed above are better indicators of statistical
issues than the t test.
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The issue for this model is whether two existing production meth-
ods are generating results that are clinically identical, defined as
the results being within the Performance Standard (PS) of the
target value. One fundamental advantage of this approach is that
it provides an objective pass/fail analysis. The analysis is very
simple: Is the difference between each result and the target value
for that specimen less than or equal to the PS for that specimen?
If so, it passes.
Advantages of this approach abound. Specifically:
The number of specimens required for the analysis are much
fewer—five to 10 compared with 35-50 for the linear regression
model. The linear regression approach is best when 35-50 speci-
mens are used. We do recommend that the results from those spec-
imens be spread widely across the reportable range.
The result is an objective pass/fail.
Many instruments can be easily compared either with one another
or with a target instrument. EP Evaluator allows up to 30 instru-
ments to be compared at one time.
The experiment can be done on a serial basis by assaying one or more
specimens at intervals ranging from daily to semi-annually.
Artificial specimens (i.e., calibrators, controls and linearity mate-
rials) can be used unless one of the following restrictions exists. If
restrictions do exist, then patient specimens must be used.
The regulators of your lab specify that only patient specimens
may be used.
All instruments are of the same instrument class, i.e., they
share the same analytical process and use the same reagents.
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Table: Method Comparison Statistics for Albumin

An example of two different instrument classes is POC devices
and lab instruments.

I have found that many laboratorians use the traditional linear
regression approach to make a pass/fail judgment. Consider the
results shown in Table 1. By many criteria, these results show that
the two methods are producing identical results. The 95% CIs for the
slopes and intercepts indicate (as far as they go) that the two method
are statistically identical.

However, consider what happens when these results are plotted
in an environment in which the PS is considered (Fig. 3). For albu-
min, PS (listed in the legend as TEa) is 10%. In this graph (calcu-
lated using the Two Instrument Comparison module in EP Evalua-
tor®), almost all of the Inst2 results are excessively high compared
with Inst1. The yellow band in the middle corresponds to the region
of clinical agreement. Results outside that band are shown in red.
Clearly, most results are not clinically identical; consequently, cor-
rective action is required.

Itis also important to compare all instruments that generate results
presented in one’s LIS with the same reportable range for a given test.
If this is not done, the medical staff will have a difficult time correctly
interpreting the results because one consideration will have to be the
instrument on which the analysis was done.

There is much confusion over which model should be used. The basic
differential between the use of each is:
The linear regression model should be used when a new instru-
ment or method is introduced or evaluated for use in a laboratory.
Included in this group are new variations to the process such as
different collection tubes or different specimens.
The Performance Standard model should be used when comparing two
or more existing production instruments or methods. Included in this
group are multiple laboratory analyzers or multiple POC devices.
The purpose of the method comparison experiment must be
defined in advance. The two major purposes are:
a) to evaluate a prospective method and
b) show that existing production methods are in clinical agreement.
Once the purpose is defined, the appropriate experimental model
can be selected.

Dr. Rhoads designed and developed EP Evaluator® and is the direc-
tor of Rhoads, a brand of Data Innovations.
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EP Evaluator provides the statistical tools needed to validate and evaluate
your clinical laboratory methods. Produces clear, concise, inspector-ready reports
to meet all CLIA '88 and CAP method evaluation requirements. EP Evaluator Release 9
includes 32 modules and enhanced options for data acquisition, providing the
assurance you demand and the simplicity you desire.

To learn more call 802.264.3470 or download a Free Trial Version at
www.datainnovations.com/ee

EP Evaluator incorporates copyrighted Standards and Guidelines of the Clinical and Laboratory Standards Institute.
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