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NAWGNew CCQM  - WG Leadership 12th April 2019-2023

President:  S-R. Park, CIPM Executive Secretary:  R. Wielgosz, BIPM

Working Groups : 

WG Chair Deputy Chair

– Organic Analysis (OAWG) L. Mackay NMIA K. Lippa NIST

– Gas Analysis (GAWG) P. Brewer NPL S. Lee KRISS

– Inorganic Analysis (IAWG) M. Winchester NIST P. Fisicaro LNE

– Electrochemical Analysis (EAWG) S. Seitz PTB T. Asakai NMIJ

– Cellular Analysis (CAWG) J. Campbell LGC Boqiang Fu NIM

– Protein Analysis (PAWG) J. Melanson NRC C. Swart PTB

– Nucleic Acids Analysis(NAWG) J. Huggett LGC M. Vonsky VNIIM

– Surface Analysis (SAWG) T. Fujimoto NMIJ A. Shard NPL

– Isotope Ratio Metrology (IRWG) Z. Mester NRC J. Vogl BAM

– Key Comparison and CMC Quality (KCWG) W.M.(Della) Sin GLHK A. Botha NMISA

– Strategic Planning (SPWG) S-R. Park CIPM

– ad hoc working group on the mole B. Guettler, PTB
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NAWGReference Measurement Procedures for MDx

• Demonstration of nucleic acid copy 
enumeration by digital PCR as a 
reference measurement procedure 
through CCQM NAWG comparisons 

• Established feasibility metrological 
traceability (to unit 1) for nucleic acid 
copy enumeration 

• Clarification included in 9th SI brochure  

• Significant stakeholder engagement & 
influence on technology manufacturers
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NAWG

CCQM Nucleic Analysis WG

CCQM-P154: Absolute Quantification of DNA
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NAWGKRAS G12D DNA SNP
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NAWG

www.jctlm.org
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NAWG

www.jctlm.org
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NAWG

CCQM-P103 & CCQM-P103.1. Measurement of multiplexed 
biomarker panel of RNA transcripts

CCQM-P155. Multiple cancer cell biomarker measurement

CCQM-P199: Copy number concentration of HIV-1 RNA 
genomic sequences 

CCQM-P199b: SARS-CoV-2 copy number quantification

Reference measurement systems. RNA measurement
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NAWG

n engl j med 382;23

Arguments that have been used to suggest diagnosis targeting 
SARS-CoV-2 RNA is a simple process

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

2. “The methods are highly sensitive” 

3. “Genome presence (not quantity) is measured” used to 
detect the genome are highly sensitive 

4. Genome presence (not quantity) is measured 

Why should this matter for SARS-CoV-2 diagnosis?



Variation in limit of 
detection = > 4 log10

Nat Biotechnol 2020 Sep;38(9):1021-1024.



11

NAWG

Differences in 
measured viral RNA 
concentration

106/mL
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NAWGImpact on Sensitivity 

Copies/mL Lab Sensitivity %

104

A 64.40

B 97.92

C 79.51

106

A 27.09

B 86.53

C 56.75
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NAWG
Case for Reference Measurement System for SARS-CoV-2 RNA analysis

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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NAWGdPCR

• Limiting dilution

– Some reaction contain 0 
templates

• PCR performed as normal 
using standard real-time PCR 
chemistry

• Absolute quantification

– +ve or –ve reactions

– Poisson statistics to account 
for multiple targets per 
partition (> 1)

qPCR 1  20 µl reactions

Split 
sample by 

dilution

dPCR 20  1 
µl reactions
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NAWG

1. CCQM-P103 & CCQM-P103.1. Measurement of 
multiplexed biomarker panel of RNA transcripts

2. CCQM-P155. Multiple cancer cell biomarker 
measurement

3. CCQM-P199: Copy number concentration of HIV-1 
RNA genomic sequences 

4. CCQM-P199b: SARS-CoV-2 copy number 
quantification

Reference measurement systems. RNA measurement
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NAWG
CCQM-P199b: SARS-CoV-2 copy number quantification

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. No recommended assays 
ii. No calibrators provided

3. CCQM-P199b took six months from initiation to data submission (draft A complete with 
feedback being taken)
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NAWG
CCQM-P199b: SARS-CoV-2 copy number quantification
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NAWG

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

CCQM-NAWG member SARS-CoV-2 RNA materials available

Digital PCR used for value assignment



To do

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

Summary

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

NAWG
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