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Reference Measurement Procedures for MDx NAWG
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e Established feasibility metrological
traceability (to unit 1) for nucleic acid
copy enumeration

There are also some quantities that cannot be described in terms of the seven base quantities
of the SI, but have the nature of a count. are a of m a number of
cellular or biomolecular entities (for example copies of a particular nucleic acid sequence),
or degeneracy in quantum mechanics. Counting quantities are also quantities with the
associated unit one.

The unit one is the neutral eclement of any system of units — necessarily and present
automatically. There is no requirement to introduce it formally by decision. Therefore, a
formal traceability to the SI can be blished lidated

procedures.

e C(Clarification included in 9th Sl brochure
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Assessment of Digital PCR as a Primary Reference
Measurement Procedure to Support Advances in
Precision Medicine
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e Significant stakeholder engagement &
influence on technology manufacturers
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mackorouND: Genetic esting of mmor cissue and circu-
lating cell-free DNA for somatic variants guides parient
trearment of many cancers. Such will be

concusions: This work validates dPCR as an SI-
traceable reference measurement procedure based on

fundamental in the fisrure suppors of precision medicine

However, there are currently no primary reference mea-

surement procedures available for nucleic acid quantifi-

cation thar would support eranslation of teses for circu-

lating tumer DNA inte routine use.

sErmioDs: Weassessed theaccuracy of digital
. S S

and d how it can be applied for
f copy number and fractional
alues to DNA e’

ous solution. High-accuracy measuremenes using dPCTR
will support the implementation and traceable smadard-
ization of molecular diagnostic procedures needed for
advancements in precision medicine.
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Assessment of Digital PCR as a Primary Reference
Measurement Procedure to Support Advances in
Precision Medicine

Alexandra S. Whale,"” Garwyn M. Jones,™ Jernej Paviig, ™ Tanja Dreo,” Nicholas Redshaw,”

Sema Akylrek,” Mislim Akgdz,” Carla Divieto,” Maria Pacla Sassi,” Hua-Jun He,” Kenneth D. Cole,”
Young-Kyung Bae,” Sang-Ryoul Park,” Liesbet Deprez,” Philippe Corbisier,” Sonia Garriguu,"' Valérie'l'al]r.o
Ragquel Larios,'™ Simon Cowen,”" Denise M. O"Sullivan,” Claire A. Bushell,” Heidi Goenaga-Infante, '
Carole AL Foy,1 Alison J. Woolford,” Helen Parkes,” Jim F. Huggqtt,"‘z"' and Alison 5. Devonshire™™ "

BACKGROUND: Genetic testing of mumor tissue and circu-
lating cell-free DMNA for somaric variants guides patient
trearment of many cancers. Such measurements will be
fundamental in the furure support of precision medicine.
However, there are currently no primary reference mea-
surcment procedurces available for nucleic acid quantifi-
cation thar would support cranslation of teses for circu-
ladng tumor DNA into routine use.

METHODS: We assessed the accuracy of digital PCR (dPCR)
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coxcLusions: This work wvalidates dPCR as an SI-
traceable reference measurement procedure based on
enumeration and demonstrates how it can be applicd for
assignment of copy number concentrarion and fractional
abundance values vo DINA reference materials in an aque-
ous solurion. High-accuracy measuremenes using dPCR
will support the implementation and traceable standard-
ization of molecular diagnostic procedures nesded for
advancements in precision medicine.
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= You are here : ICTLM-DB

JCTLM database: Laboratory medicine and in vitro diagnostics

N Analyte keyword search for reference materials, measurement

methods/procedures and services

@ Reference Materials,

Measurement Methods and Type an analyte name in part or full, e.g. cholesterol
Laboratory Measurement |
Services
Refine search by analyte category Refine search by matrix category
[ [v] [ [v]
8 Search Form Please select your requirement :

@ List of reference materials

no longer listed in the JCTLM -
Database = (O Reference measurement methods/procedures

@ Higher-order reference materials

B List of reference (O Reference measurement services
measurement methods no
longer listed in the JCTLM
database

8 Contact us | Search by Analyte

8 survey Form N Download entries as PDF

Please select your requirement :
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Select an analyte category

© preamble < [Nucleic acids Download +

@ Joint Committee for
Traceability in Laboratory Select a matrix category
Medicine (JCTLM) [ BN Cownload +
O Leaflet
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Why should this matter for SARS-CoV-2 diagnosis?

n engl j med 382;23 A
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: : Arguments that have been used to suggest diagnosis targeting
o " SARS-CoV-2 RNA is a simple process

NSP16 —

,!; - 1.  “The viral load is high (1,000,000 copies/ml)“

2.  “The methods are highly sensitive”

3.  “Genome presence (not quantity) is measured”
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Impact on Sensitivity
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Case for Reference Measurement System for SARS-CoV-2 RNA analysis . 't} CCQM
NAWG

1. Good example of why quantitative measurements (and their standardisation) are needed
for evaluation of presence absence

2. Material standards are used in virology for harmonisation, reference measurement
procedures also provide a dynamic complementary route for standardisation

3. Historically potential reference measurement procedures for nucleic acid analysis have
been limited

4. Digital PCR offers a potential route to provide (SI) traceable value assignment of RNA
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Reference measurement systems. RNA measurement NAWG

1 ° CCQIVI = P 10 3 & CCQM = P 10 3 . 1 . M easureme nt Of f’ffﬁfﬁ“i‘ Biomolecular Detection and Quantification
multiplexed biomarker panel of RNA transcripts L;,;;m """""

An t t lomp ability study on quantification of mRNA gen @mm
ratios: CCQM-P103.1

xpr

2. CCQM-P155. Multiple cancer cell biomarker
measurement

A MMP1
3. CCQM-P199: Copy number concentration of HIV-1 é 81
RNA genomic sequences §e

4. CCQM-P199b: SARS-CoV-2 copy number
quantification
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Laboratory 1D
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CCQM-P199b: SARS-CoV-2 copy number quantification NAWG

Coordinated by NML (LGC), NIM China, NIBSC and NIST

1. SARS-CoV-2 RNA synthetic molecules shared between 21 laboratories (16 countries)
* 1 (pure) high concentration material
* 3 lower concentration materials (including covering full genome) for molecular analysis

2. Laboratories were told the sequence and the two genes to measure
i. Norecommended assays

ii. No calibrators provided

3. CCQM-P199b took six months from initiation to data submission (draft A complete with
feedback being taken)

www.bipm.org 16



CCQM-P199b: SARS-CoV-2 copy number quantification It ccam
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CCQM-NAWG member SARS-CoV-2 RNA materials available TLlfMCI?M

CRMs/RMs/quality control materials/research grade test materials

¢ RNA fragments

— JRC (Geel), NIST, NIM China, TUBITAK UME, NMIA, KRISS,
¢ Genomic RNA

— NIM China
¢+ SARS DNA fragment

— CENAM

¢ Whole virus/viral like particle
— KRISS, NIBSC

www.bipm.org 18
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ummary NAWG

¢+ The NAWG has worked together to demonstrate reference measurement procedures
— capable of reproducible and increasingly accurate measurement

¢ The RT PCR is able to measure viral RNA in complex mixtures of RNA (such as matrix materials
or human extracts).

¢ This offers the potential for a reference measurement procedure for pandemic causing viruses

To do

1. Explain why there is a 40% +/-. Possibly due to reverse transcriptase, assay design,
experimental setup, other explanations

2.  Combine with extraction to conduct reproducible measurements of EQA, RMs.

3. How can this be applied during next pandemic (QC materials, real samples)? Case study(ies),
make the case.

4.  Wider than COVID-19
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