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.

e 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

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

e 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

Strategies to determine appropriate reference intervals and
medical decision points are provided.

By David G. Rhoads, PhD, DABCC, and Carol Lee, MS

onceptually, reference intervals and
EDITOR’S NOTE: medical decision points (MDPs) are rel-
This is the atively simple; they represent boundary val-
conclusion of our | yes ysed to establish the clinical treatment
3-part series. approach or legal status of a subject. The real-
ity, however, is that the responsible determi-
nation of MDPs and reference intervals is
non-trivial. A signifcant and thorough effort
is required to properly design and execute the
experiments that determine these values, as
they will be used for a long time. After all,
any errors may be refected in inappropriate
decisions with respect to patient care.

As well, to change the reference values
that physicians are familiar with may impact
their approach to patient care. Any time that
an MDP is changed, your caregivers must be
proactively informed.

MDPs range from the clinical properties
of endogenous analytes to the statutory legal
defnitions for exogenous analytes like drugs
of abuse. Historically, the term “normal range” was the mostcommon  zero. As a result, the more comprehensive
term. However, when therapeutic drugs entered the menu of labora-  term “reference interval” was coined.
tory tests, the industry realized that “normal range” did not apply, Reference interval implies a range with
since in “healthy” individuals the concentration of drugs is always lower and upper limits, while an MDP

Table 1: Example of Input Data for a ROC Experiment Table 2: Interpreting AUC Values

. Iron S o
Ej?;trlr?tr:;r Deficiency | TIBC Discriminating Ability AUC Range

Anemia?

TOM WHALEN
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Introducing
EP Evaluator RELEASE 9

The industry standard in Quality Assurance Software
for the Clinical Laboratory

Datd Extraction
Simple Accuracy
CLSI EP6 Linearity
Histograms and Descriptive Statistics
Stability
Competency Assessment

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.

EP Evaluator

Quality Assurance . . . Simplified 4,

nd of oo
DATA INNOVATIONS
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a minimum of 120 for each grouping of

subjects, such as age, gender or geographic An example showing excellent diagnostic ability.
location. They must be assayed promptly Dot Plot ROC Plot
just as if they were collected and analyzed 800 100% 1
in the standard analytical process. X
Population: The population should 80% 1
be comprised of healthy individuals. 600 T %
Enrollment of subjects into a study may X
. ) ; . B z 60%
include a questionnaire that qualifesthe 5 s

. i ” @ 400 T E
defnition of “disease free” and defnes ~F xxgx" g

R . . w 1
exclusion criteria. “Normal” data from X o 40% MAX EFFICIENCY:
a health fair may useful; however, only ¥ Cutoff = 284
A ) i . 200 + ¥ Sensitivity = 100.0%
biomarkers for diseases with incidence *X! 20% 1 Specificity = 90.3%
. Efficiency = 95.8%

rates less than 1% of the population
should be evaluated. This rules out tests o ) ) 00 L ) ) ) ) )
like cholesterol and glucose, respectively Negative Positive 0%  20%  40%  60%  80%  100%

. . . IDA=0 IDA=1 100% - SPECIFICITY
associated with common conditions of GOLD STANDARD

cardiac risk and diabetes.
Calculation approach. Four types of cal-
culations are in use:

An example showing very poor diagnostic ability.

Non-parametric: This is recommended

as it makes no assumptions about dis- 20 Dot Plot _ ROC Plot
tribution of results. CLSI C28-A2 rec- x . 1o
ommends a minimum of 120 specimens 35T X .
to give reliable values. The lowest 2.5% P j§§§ 80% T
and the highest 2.5% are discarded to 30 3
obtain the central 95% of the data. £ "g" g 60% T
Parametric: This assumes a Gaussian 'g 25T § 3 £
distribution of the results. Fewer than x oo é 20% +
120 specimens can be used, but danger- 20 x x s e
ously wrong limits can be obtained if the s006 | gggzm\glttyy : Si%m
result distribution is not Gaussian, but 5T X 4 Efficiency = 59.7%
skewed in either direction. x %
. . , y 06 L
Trr?\nsformed parametric: ThIS. callcu- 10 Nf’DgL?LiXe ﬁ%iliie 0% L
lation can transform a skewed distribu- GOLD STANDARD 100% - SPECIFICITY

tion using advanced mathematics to cre-

ate a more Gaussian distribution. The resulting upper and lower

limits are converted back to the original units. Fewer than 120

specimens can be used.

Robust: Robust statistics evaluate the histogram to identify and

minimize the effect of outliers using mathematical weighting

techniques. Advocates of this approach believe as few as 60 spec-

imens are necessary.
Outliers: There is a tendency to want to remove points that are
inconveniently outside “the proper distribution” so it will look good.
Keep in mind that those apparent outliers may represent a healthy
sub-population. CLSI C28-A2 states that outliers can be removed
only if the distance between a apparent outlier and the next nearest
point exceeds one-third of the total range of all the results.
Interpretation: With at least 120 specimens, the non-parametric
approach is preferred. Good software will evaluate the different
approaches and recommend the most suitable choice.
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Confidence limits: Most calculation routines provide 90% or 95%
confdence limits around the upper and lower reference limits.
Confdence limits that are too wide indicate that not enough spec-
imens have been used (Fig. 1).

Use this approach to verify an existing or proposed target range for
endogenous analytes (like the manufacturer’s range or your older
method). CLSI C28-A2 calls this approach “transference of values.”
It attempts to verify that your population is statistically equivalent to
the proposed range.
Specimens: A minimum of 20 are required, but having more is
better. These specimens should be from the same representative
population as the target range’s original study.
Interpretation: The results distribution is compared with the
proposed normal range. The test passes if no more than 10%
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of the results are outside the proposed
normal range. If more than 10% of your
specimens lie outside the target range, it
is an indicator that you actually need to
establish a new range. However, there are

Comparison of several tests to diagnose a given disease

Comparative ROC Plots

100% 1~

some drawbacks to this approach. It is
possible to verify a range that is actually
too wide for your current population. Ide-
ally, the results should more or less fll the
target range. If all data points are within
the range, and signifcant gaps exist from
the lowest or highest points to the target
boundaries, the verifcation must be ques-
tioned. This approach does not apply to
cutoffs or therapeutic ranges.

80% -

*L(-’(-’(-’(-’(-*

60%0 -

A% 3(-'3(-’(-3(- *

ROC curves were frst used in the mid-20th
century to enhance the sensitivity and spec-
ificity of radar. In the clinical setting, ROC
curves can be used to evaluate a test’s ability
to diagnose a given disease condition. ROC
curves can accomplish two things:
1. compare the clinical usefulness of two or
more tests in diagnosing a disease or
2. establish a method'’s cutoff points for dis-
ease versus non-disease to:
establish an optimal cutoff value that mini-
mizes the false positives (specifcity) and

I’(-’(-

40%

SENSITIVITY

20% A

0% 1

R e L e N L L L

false negatives (sensitivity);

rule in or rule out a specifc medical diag-
nosis;

specify that a given diagnosis is X% likely.

Specimens: A good study will strive for 120 specimens with
defnitive disease diagnosis. Both positive and negative diagno-
sis specimens must be included, so it is important to collaborate
with the clinical staff to acquire the diagnosis. In the following
example, subjects with a positive diagnosis of iron defciency ane-
mia are compared to healthy subjects using TIBC, % transferin
and RBC (Table 1).

Interpretation: As deployed in the statistical package EP Evalu-
ator, the data is presented in two ways: A dot plot and a ROC curve.
The dot plot displays both the values positive for disease and values
negative for disease. The best cutoff value is a horizontal line that
minimizes the overlap of values. The ROC curve is constructed so that
sensitivity (values that are true positives) are plotted versus true neg-
atives (100%- specifcity); a bigger area under the curve (AUC) means
a better discrimination between health and disease. That number
ranges from 0.50 (worthless) to 1.00 (perfect). The infection point
of the curve defnes the cutoff point (Table 2).

Figs. 2 and 3 show dot plots and ROC curves for tests having excel-
lent and poor discrimination between the disease states. Notice in
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20I% 4OI% Gd% 80I% 1O(I)%
100% - SPECIFICITY

Fig. 3 that the dot plot for the positive case completely overlaps the
one for the negative case. Consequently, this test has no diagnostic
ability. This is in contrast to the dot plot in Fig. 2 where the degree of
overlap is minimal.

There are several choices for developing the boundary values
that include reference ranges and MDPs—verifcation of reference
ranges, establishment of reference intervals and ROC analysis.
Whichever experiment type is selected, key considerations man-
date the careful selection of a suitable qualifed population in
suffcient numbers to develop statistically sound values for the
desired purpose.

Dr. Rhoads designed and developed EP Evaluator® and is the direc-
tor of Rhoads, a brand of Data Innovations. Carol Lee is a consul-
tant for Data Innovations.

Figures are all taken from reports generated by EP Evaluator,
Release 9. Iron Deficiency Anemia data was provided by Dr.
Frank Wians.

View Full Screen




	TOC1
	TOC2
	Ad Index
	Editorial
	Molecular Edge
	At the Bedside
	Perspectives in Pathology
	Automation Alert
	Cover Story
	6 Stategies to Enhance Revenue Stream
	Transfusion Service Automation
	Subclinical Thyroid Disease
	Digital Pathology Roundtable
	Operating Your Practice As A Healthcare Business
	EBV: A Complicated Diagnostic Picture
	Validation, Verification of Method Comparison
	Laboratory Technology
	Lab Limelight
	Case Study
	New Technology

	Molecular Edge: 
	Revenue Stream: 
	Automation: 
	Method Comparison: 
	Editorial: 
	Cover Story: 
	Fig2_small: 
	Fig3_small: 
	Fig2_large: 
	Fig3_large: 
	Fig4_small: 
	fig4_large: 
	Print Page 5: 
	Fit to window 5: 
	View full screen 5: 
	TOC 5: 
	zoom out 5: 
	subscribe 5: 
	Previous Page 5: 
	Go To Page 3: 
	next page 5: 
	zoom in 5: 
	Fig1-1_small: 
	Fig1-1_large: 
	Fig1-2_small: 
	Fig1-2_large: 


