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Profound technical advances in data acquisition and data analysis have propelled clinical genetic testing to the

forefront of laboratory medicine and delivered the era of precision medicine. As a result, many medical laboratories
routinely interrogate the entire genome to screen for, monitor, and/or diagnose health disorders; assess well-being;
and treat medical conditions. The success of modern genetic testing relies on the proper use of complex an3
bioinformatics.

tics and

This edition of MMO1 focuses exclusively on genetic variation associated with heritable conditi
by laboratory staff who oversee all clinical, scientific, and/or operational aspec
these roles are responsible for introducing, developing, validating, implementin
safest, most efficient, and most cost-effective manner possible. To this end, MMO
highest standards of quality through robust QC systems.

Overview of Changes

This guideline replaces the previous edition of the approved guideline, §
made in this edition, including:

+ Removing information on oncology markers and somatic or ac§
nonhematological cancers

— See CLSI documents MMO05,* MM21,> and MM2

+ Updating the types of heritable genetic variatio i itochondrial and epigenetic
disorders (see CLSI document MMO09%)

- Revising methods and technologies, in

testing
+ Adding special co i j i genetic counseling

ed by the CLSI consensus process and does not necessarily reflect the views

genetic variation next-generation sequencing
methylation nucleic acid

molecular diagnostic test
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© introduction

1.1 Scope

subspecialties that use similar technology or performance specification g
applications of genetic identity testing. These applications include mo

This guideline does not cover biochemical genetics, p i Panking, or detection of
bioterrorism agents that require biosafety levels 3 or

1.2 Background

Molecular testing has become essentialdo [ number of heritable disorders and
pharmacogenetic responses. Genotyp tors of disease diagnosis, prognosis, and
progression; guide treatment selection a

testing can be used in the pregais [ for and diagriose either suspected or at-risk disorders. In

ses on qualitative molecular testing. CLSI document MMO0&®
at are applicable to detecting acquired genetic variations

formed, laboratories should consider the preexamination, examination, and

cussed in this guideline. In addition, it is important that the test methodology and
sed on the test’s indication and application. Laboratories should also consider ethical
genetic testing and the privacy of genetic information.

and competent personnel at all levels is key to producing accurate and timely medical
laboratory test results. Specific qualifications and responsibilities vary from region to region. However, to ensure
all personnel have the appropriate skills to perform their jobs competently, medical laboratories should have
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© Path of Workflow

Figure 1 depicts the processes of developing and performing molecular tests for heritable conditions.

A germline genetic
variant causing a disorder
is identified

The spectrum of
genetic variants that can
cause such a disorder
is considered

Chapter 3

The optimal testing
[ ET R S platform and strategy - “¢
selected

Genetic va' i nates s
Chapter 5 validated .d the clii.

Chapter 6 'SEs are estac | <1°d

Specime s collected
and handled

specimen genetic variant
testing is performed

Test result data are
Chapter 9 analyzed, interpreted,
and reported

Abbreviation: QSE, quality system essential.
2 Three basic symbols are used in this process flow chart: oval (signifies the beginning or end of a process), arrow (connects process activities), box

(designates process activities).

Figure 1. Processes for Developing and Performing Molecular Tests for Heritable Conditions?
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Appendix A. (Continued)

Table A3. (Continued)

Is Risk Reduced
to Lowest
Possible Level

(postmitigation)?

(If no, additional ~nce of
Risk Mitigation mitigation Efte.. ss for
Item Mitigation (by (2% Mitigation (by measures Justificationfo iy  AllM ations

Number design) process) use) applied) Remaining |

» Analytical - D =5, unlikely

validation before harm

demonstrated C@=1,

99.9% apparently

sensitivity random complaint of an

and 99.6% .S-10 inaccurate test

specificity for result (0.001%

all reported of test volume),

genotypes. which is within

+ Batch QC analytical

includes performance

positive claims. In

synthetic QC this case, an

samples for investigation

the 10 most determined, and

prevalent an orthogonal

mutations, a method

rotating set confirmed,

of 2 extracted that patient
had a variation
that affects
annealing
in upstream
primer
sequence,
which likely
caused a false-
negative result.
Mitigations
were effective.
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