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Why publish a book called “Quality control of qualitative tests for
medical laboratories™?

. Address the need for a book dedicated to quality control of
qualitative tests

. Theis a book written primarily for the laboratorian and aims to
substantiate the selection of the best statistical tools
considering the intended use of the qualitative tests’ results
(fitness for purpose)

. The purpose of the book is to answer most of qualitative tests
QC questions in a three-pronged vision: the statistical, the
clinical and the regulatory vision



The book seeks to answer questions important to laboratory
practice such as:

— What is required, and what is not, in the ISO standards?
— Which are the most significant sources of uncertainty?

— What is the similarity and difference between “Uncertainty
Approach,” and “Error Approach™?

— Which models do we use to compute both methodologies?

— And which models to determine conditional accuracy, delta
values, and seronegative window period?

— Which are the best models to compute the agreement of
binary results?

— How do we identify “the best” cutoff point?

— How do we control the performance of the qualitative
results in daily routine?

More than 20 examples based on real-world data are
presented

The book includes several cases of immunoassays and NAT
for screening in virology, ABO blood test, HLA typing, and
karyotype tests

The statistical quality control tools applied to the examples are
generic; they can be used in most of the qualitative tests

Approx. 200 pages printed on coated paper (couché) 90
grams; cover printed on 170 gram coated paper with soft-
touch plastic coating; 2mm hard card cover
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Why include a CD with spreadsheets?

For a more natural comprehension of the approaches
Facilitate the understanding of theory based on practice

A practical way to demonstrate the case studies included in
the book

The laboratorian can easily replicate the models for his
practice

All the computations can be done using a conventional
computer spreadsheet

Excel® (Microsoft®, Redmond, Washington, USA\) is
immediately recognized as very intuitive software for
laboratorian

Readers will receive free updates to the spreadsheet package
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Chapter 2 — Significant causes of uncertainty in
qualitative tests discusses the main sources of error that can
cause untrue binary results
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As the test methodology is essential to recognize the most
common analytical causes of failure, we have presented a
brief overview of qualitative test design

The impact of the analytical error on the cutoff trueness is
discussed, as well as the effect of the analytical error on the
accuracy of the classification of binary results

The importance of the “gray zone” and the associated trinary
classification to minimize the impact of analytical error in the
results is debated

The biased results due to biological factors are presented with
a focus on the seroconversion window period

The contribution of other possible sources of bias to the lack
of representativeness of patients’ samples is also pondered.

The impact of interferences in bias is discussed

This debate is important for a better focus on the use of the
quality control tools that allow us to see what is and what is
not measurable (limitation of the studies)
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Chapter 3 — Measurement uncertainty énd total analytical
error in qualitative methods introduces both the Uncertainty
Approach” and the “Error Approach”

The challenge is to introduce the laboratorian to the
similarities and differences of the visions, wherein empirical
models are considered for both visions

While not ignoring the usefulness of the modular models to
the manufacturer, they are not discussed further here since
they are not meant to be used in medical laboratory practice

The models presented are based on recognized protocols in
med lab requiring data from single-laboratory validation,
interlaboratory comparisons or EQA /PT

The importance of the metrological traceability of the results is
considered

Compliance assessment is associated with the empirical
estimate of the “gray zone” and the limit of detection (LoD)

The evaluation of analyte concentrations near the cutoff is
presented as a complementary tool to estimate an identical
zone
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Chapter 4- Performance of binary classification tests is
based on condition accuracy, probably the most well-known
methodology for validating qualitative results

In this chapter, we introduce the basis of the statistics
concepts applied and discuss the importance of the samples
to the robustness of the estimates

We have used 2x2 contingency tables, followed by a
discussion about the value of the analysis of the numerical
data to distinguish between two or more tests with identical
condition sensitivity and specificity

The concept of “condition uncertainty” is introduced,
analogous to the “measurement uncertainty” of quantitative
dimensions

The window period is presented using a binary and trinary
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Chapter 6 - Computatlon of the cutoff for ‘in-house” and
modified tests, as the title refers, applies solely to tests
prepared in the laboratory requiring cutoff determination

The “realism” of the cutoff does not depend only on the
samples but also on the intended use of the results

Usually, false-positive results are better accepted than false-
negative ones

The computation of the cutoff by the receiver operating
characteristic curve (ROC) is discussed

Although we have tried to use the most accessible language,
it is probably the most complex statistical model presented in
this book

However, its principle is simple: it provides the various
condition sensitivities and specificities for all the possible
cutoff points

The laboratorian selects the point that meets the requirements
related to the intended use of the results, i.e., according to the
clinical application

An area ranking allows the classification of the detection
capability of the test for a certain cutoff
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Chapter 7 — Internal quality control and external quality
assessment / proficiency testing debate models suitable for
qualitative tests

1o Corpy | 1258,
; Oty

The internal quality control principles are discussed to aid the
selection of the best designs based on a qualitative logic

Demystification of control rules in qualitative tests statistically
and clinically supported

Novel approaches to compute sigma metrics in qualitative
tests

The DPMO-derived and SE-derived sigma metrics express
the capability of tests to meet the specifications

Models are presented for variables using numerical results
(ordinal tests), and an application to monitor “pure” qualitative
results (nominal tests)

Both methodologies are intended to control the loss of
sensitivity in the qualitative tests

EQA /PT is introduced




