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Objectives

ÅDescribe the current and future regulatory landscape 

of NGS-based diagnostics in academics

ÅEvaluate the pros & cons of regulation of NGS assays



NGS Applications for Infectious Diseases

A. Whole Genome 

Sequencing

B. Targeted NGS 

(tNGS)
C. Metagenomic NGS 

(mNGS; aka clinical 

metagenomics)

Many methodologic variants!
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Where Do We Stand with Regulation of NGS Tests 

for Infectious Disease Diagnostics?

ÅAt this point and time:

ïThere are no United States Food and Drug Administration 

(FDA) cleared/approved, Conformité Européene (CE) 

marked and/or Health-Canada approved assays to date

ïAll are considered laboratory-developed tests (LDT) & 

require validation prior to implementation for clinical use

ïNo current comprehensive guidance on best approaches



Regulation of Diagnostic Devices in the US

Å2 main branches of government in the US that oversees 

diagnostic tests for human use in the US

ïCenters for Medicare and Medicaid Services (CMS) 

ÅUpholds the Clinical Laboratory Improvement Amendments (CLIA) law which 

defines quality standards for all laboratory testing

ÅLaboratory-developed tests (LDTs) require validation but CMS does not 

dictate the number of samples required

ïUS Food and Drug Administration (FDA)

ÅFDA has oversight of diagnostic devices sold and used in the US

ÅVery strict requirements for tests are considered for FDA clearance or 

approval

ÅAt this time the FDA does not set any requirement for LDTs

Academics

Industry



What Do We Have in Terms of Guidance for 

Regulation of NGS-Based Diagnostics?

ÅMolecular standards & guidelines

ïISO guidelines (ISO15189)

ïClinical and Laboratory Standards Institute 
(CLSI; Various MM-03 to MM-24 documents)

ÅAccreditation bodies

ïCollege of American Pathologists (CAP) 
Microbiology & Molecular Pathology Checklists

ïNew York State guidance

ÅGuidance from our peers

ïPeer-reviewed literature

ïCall a friend J



Validation of NGS Tests for Infectious Diseases

ÅRequire validation

ÅEstablishment of the performance characteristics

ïPrecision

ïAccuracy

ïReportable Range

ïReference Range

ïAnalytical Sensitivity

ïAnalytical Specificity

ïOther factors that affect the test: specimen stability, inferring substances, etc

ïPARR AS AS definitions are fairly straight-forward, the ways to establish PARR AS AS are more 

open to interpretation

ïUltimately it is up to the laboratory director to decide how test performance characteristics are 

established 

ÅFollowing traditional molecular testing guidance (ISO & CLSI)

PARR ïAS AS



Methods-Based & Risk-Based Approach

ÅTraditional target based approach is not feasible for most 

metagenomic or large targeted NGS assay validations

ïTake a methods-based approach

ïCritical workflow steps are defined, and their risk of generating an 

incorrect result is assessed

ïUsing this risk-based approach, representative pathogen types (eg, 

DNA viruses, RNA viruses, gram-positive bacteria, gram-negative 

bacteria, yeast, etc.) may be selected for testing of the entire 

workflow

ÅSpecimens (remnant, spiked with whole organism or simulated specimens)

ÅIn silico data



What Does CAP Have to Say About Validation?

Wet Bench Component Dry Bench Component



NGS- Specific Guidance

https://www.wadsworth.org/sites/default/files/WebDoc/ID_

WGS_NGS_Molecular_Guidance_update_032223.pdfComité FrançaisdôAccr®ditation



Turning to Our Peersé

13
Schlaberg et al, Arch Pathol Lab Med, 2017 (PMID: 28169558).

ñ2 separate validation 

studies are provided 

for steps from assay 

design, and validation 

of wet bench and 

bioinformatics 

protocols, to quality 

controls and 

assuranceò


