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Abstract
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Foreword

With the completion of the Human Genome Project and subsequent large-scale international cancer genomics
projects, researchers have identified germline and somatic changes involved in many diverse aspects of tumor biology.
Identification of genetic changes that drive neoplastic transformation of normal tissue, as well as progression to more
advanced disease states, provides insight into tumor biology and associated therapies. Massively parallel sequencing
technologies, also referred to as “next-generation sequencing” (NGS), have been rapidly adopted for detection of
somatic variants in the medical laboratory to guide therapy selection, as well as to assist with prognostication, cancer
diagnosis, and classification. The field has witnessed the development of validated predictive cancer biomarkers that are
independent of the tumor of origin. Additionally, identification of somatic variants in molecular oncology is increasingly

used as an inclusion or stratifying criteria in cancer clinical trials. It is essential that these gamggests be useful for medical

techniques intended for characterization of solid tumors, as well as a ra uding diagnosis,
prognosis, monitoring of tumor burden, presymptomatic and predispositio
prediction for both available drugs and drugs still in clinical trials. C i a brief discussion of heritable

The methods and QC approaches described in CLSI MM23 aré utable. They represent expert
tee and are intended for use by

ologies commonly used in the molecular pathology and genetics laboratory for solid

tumor testing, with an e asis on NGS methods

+ Adding discussion
on tumor NGS

ormatics pipelines, computer and storage infrastructure, and related topics, with a focus

+ Revising considerations for preexamination, examination, and postexamination phases of testing, with an emphasis
on molecular oncology testing

« Incorporating discussion of cell-free circulating tumor DNA assays and other liquid biopsy assays throughout the
relevant subchapters

+ Expanding discussion of quality systems, with a focus on molecular oncology testing

NOTE: The content of CLSI MM23 is supported by the CLSI consensus process and does not necessarily reflect the views
of any single individual or organization.
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Molecular Diagnostic Methods for Solid Tumors
(Nonhematologic Neoplasms)

© Introduction

1.1 Scope

CLSI MM23 focuses on descriptions of various technologies and method selection for specific oncology
applications. It describes the development and implementation of nucleic acid biomarker assays for accurate
detection of somatic alterations, with applications for clinical decision-making in oncology. The methods and
recommendations discussed focus primarily on detection of tumor-specific genetic abng hat are
acquired during tumorigenesis and that are distinct from normal variations in nonmalj

surface antigens, immunohistochemistry (IHC), or protein markers. CLSI MM sthat are
not hematopoietic or lymphoid. Other CLSI documents provide moig i olecular testing for
heritable genetics and specimen identification (CLSI MMO01?), mg ' LSI MMO5?), FISH

(CLSI MMO074), microarrays (CLSI MM12%), and multiplex nuclciié M17°), Although also covered
in CLSI MM23, additional details on next-generation sequenci i i ultigene DNA panels, RNA

CLSI MM23 is intended for molecular diagnostic la B laboratory professionals, health
care professionals (including anatomic and clig
and accreditation organizations.

1.2 Background

1.2.1 Tumorigenesis

Tumorigenesis is i [ e factors. The hallmarks of cancer, first proposed in 2000,
was expand i apabilities and two enabling characteristics (see Figure 1)
Recently, enabling characteristics have been proposed, including unlocking
phenotyp etic reprogramming, polymorphic microbiomes, and senescent
cellsItis
sophisticated experimental in

anding of tumorigenesis will continue to evolve with increasingly
igations.

2 © Clinical and Laboratory Standards Institute. All rights reserved.
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