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the scientific study of measurement.


https://www.gov.uk/government/publications/100-days-mission-to-respond-to-future-pandemic-threats
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The BIPM: An International Organization for Metrology

“The BIPM is an intergovernmental organization established by the
Metre Convention, through which Member States act together on
matters related to measurement science and measurement standards”.
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o Founded in Paris in 1875 by 17 Member States and based at the
Pavillon de Breteuil in Parc St Cloud, Sevres, France

o Now involving over 100 states and economies as Members or
Associates.




N

Metrological traceability

Metrological traceability for in vitro diagnostic medical devices (adapted from ISO17511:202
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There are also some quantities that cannot
be described in terms of the seven base
guantities of the Sl, but have the nature of
a count. Examples are a number of
molecules, 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.
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A Example of Viral Genome measurement e 2 -
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Digital PCR

Real-time PCR
1 x 20 pl reaction

Split sample

by dilution
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Digital PCR
20 x 1 pL reactions
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Absolute counting method

— Counts nucleic acid molecules based
on sequence

— Binary output
Absolute quantification

— It is calibration free for quantification
(unlike most methods that are relative)

— High sensitivity

— Predictable precision

Value assignment for calibrators
or reference materials
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dPCR as a reference method
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Your search criteria produced 1 result. Jjnostics
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Whole molecule (functional genome)

CTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGAAGCTC
GATGCGACATGATCATGCGGATCGCATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGC
TCGATGCGACATGATCATGCGGATCGATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAT
GATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGA
GCTCGATGCGACATGATCATGCGGATCGAG

What am | counting (Virus genome)? 0';/'-_21NM|-

Whole molecule (defective genome)

CTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGAAGCTC
GATGCGACATGATCATGCGGATCGCATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGC
TCGATGCGACATGATCATGCGGATCGATGATCATGCGGATCGAGCTCGATGCGACATGATCATAGCTCGATGCGACATGATCATGCGGATCGAGCTCGATGC
GACATGATCATGCGGATCGATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGCTCGATG
CGACATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAG

Fragment

CTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGAAGCTC
GATGCGACATGATCATGCGGATCGCATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGCTCGATGCGACATGATCATGCGGATCGAGC
TCGATGCGACATGATCATGCGGATCGATG

UK NATIONAL MEASUREMENT LABORATORY
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SARS-CoV-2 testing

Sampling/ Viral
Specimen transport/ genome
storage purification

Detection of
viral genome



SARS-CoV-2 testing

1. Analysis only

2. Full analytical process
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3. Full diagnhostic process
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INSTAND-EXTERNAL QUALITY ASSESSMENT SCHEMES KQ
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Extra INSTAND EQAS - S
Virus Genome Detection (340)
Coronavirus SARS-CoV-2

performed in cooperation with
National Consultant Laboratory for Coronaviruses,
Institute of Virology, Charité — University Medicine Berlin,
Campus Charité Mitte, Prof. Dr. Christian Drosten,
Dr. Victor M. Corman. Dr. Daniela Niemever

’

Digital PCR supporting
characterisation of EQA
materials

IQVD
NIST

National Institute of
Standards and Technology
U.S. Department of Commerce

Table 5 (continued): Quantitative r(

5
Table 3: Qualitative results - Sample No. 340059
Summary of sample properties, target values, results, success rates, SARS-CoV-2
medians of Ct/Cp/Cq/CN values as well as the reported minimum Ct/Cp/Cq/CN value and . positive - -
reported maximum Ct/Cp/Cq/CN value - differentiated according to the targeted gene region Sample properties SETRETRRRRTRANE
Sample Sample properties Expected Gene | Correct results Reported
no. qualitative [region | per Ct/Cp/Cq/CN-results Dilution 1:1000%
result for reported results differentiated by
SARS-CoV-2 differentiated by gene region MethOd_ / Participant No. copies/ml
) . B gene region
gene region median Imln — max) _t
Sample SARS-CoV-2 positive E 373/373 (100%) 22.6 (16.8-34.0) g 1467 1 23 2?000_
340059% | 1:1 000 diluted N | 165/167 (98.8%) 23.6 (17.9-34.9) N | )
ORFla| 45/46 (97.8%) 22.2 (20.8-28.7) 4973 3811423
sample not ORFlab| 48/48 (100%) 21.8(10.9-29.1) I 4973 I 78599 453
evaluated® RdRP | 185/185 (100%) 23.8 (10.0-34.5) qPCR/ N gene
S 100/100 (100%) 21.8 (17.5-27.8) I 40839 1 644900
n.s.? | 64/64 (100%) 22.6( 9.4-33.0) 58803 L] 450 276
total 980/983 (99.7%)° [22.8 1
- P—— - — T — ] 67794 57428 571
-_— - Py —

Different gene targets
102%-107 fold difference

Same gene target
Differences of > 2 log



Strategy for EQA scheme June/July 2020 dPCR assigned SARS-CoV-2
concentration of samples from sensitivity panel

Table 1: EQA Scheme Virus Genome Detection -
Coronaviruses incl. SARS-CoV-2 June/July 2020 -
Summary of sample properties and target values

Sample properties

Target value of all
methods

- copies/ml

Program | Group | RiliBAK | Sample § robust mean calculated

qualitative virus dilution from EQAS data

(* via dPCR assigned
quantitative value)

s+1
340066* positive* SARS-CoV-2! 2943

not evaluated (inactivated) (a) 1:5000000

l
(1570 +360)*,
L|

AACEDYO Ao

Event Number |

i i’ I i DAKKk National Institute of
g I N S AN D accredited by« Akredinerungsstele I QV D Standards and Technology

D-£P-15027-02-00 U.S. Department of Commerce
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A target product profile (TPP) outlines the desired
‘orofile’ or characteristics of a target product that is
aimed at a particular disease or diseases. TPPs state
intended use, target populations and other desired
attributes of products, including safety and efficacy-
related characteristics. Such profiles can quide
product research and development (R&D)

Target product profiles for priority diagnostics
to support response to the COVID-19 pandemic v.1.0

28 September,2020
Geneva, Switzerland

© World Health Organization, 2020. All rights reserved.

Sicibuted, wansiaied or adapied, it part or 1 whale, n oy form or by any meers https:/Avww.who.int/observatories/global-observatory-on-health-
without the permission of the World Health Organization.
research-and-development/analyses-and-syntheses/target-
inufacturers’ products does not imply that they . .
erence o :nheprs of a similar nature that are not prod uCt—p rofl I e/I 18] kS—to—Wh O—tp ps—an d —p pCS

distinguished by initial capital letters

Key Feature Acceptable Desirable

Analytical equivalent to 10° equivalent to 10* genomic
sensitivity/Limit of genomic copies/mL | copies/mL or Ct=>30
detection or Ct=25-30

'r’




Value assignment for Quality Assurance
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Results of German external
quality assessment schemes
for SARS-CoV-2 antigen detection

Laura Vierbaumn >, Nathalie Wojtalewicz"**, Hans-Peter Grunert?, Anika Zimmermann?,
Annemarie Scholz?, Sabine Goseberg?, Patricia Kaiser', UIf Duehring?, Christian Drosten®,
Victor Corman®, Daniela Niemeyer*, Holger F. Rabenau®, Martin Obermeier®,

Andreas Nitsche®, Janine Michel”, Andreas Puyskens’, Jim F. Huggett®®,

Denise M. O'Sullivan®, Eloise Busby®, Simon Cowen?, Peter M. Vallone™®,

Megan H. Cleveland®®, Samreen Falak, Andreas Kummrow™, Ingo Schellenberg™*,
Heinz Zeichhardt™** & Martin Kammel>>*

The COVID-19 pandemic illustrated the important role of diagnostic tests, including lateral flow

tests (LFTs), in identifying patients and their contacts to slow the spread of infections. INSTAND
performed external quality assessments (EQA) for SARS-CoV-2 antigen detection with lyophilized

and chemically inactivated cell culture supernatant of SARS-CoV-2 infected Vero cells. A pre-study
demonstrated the suitability of the material. Participants reported qualitative andjor quantitative
antigen results using either LFTs or automated immunoassays for five EQA samples per survey. 711
data sets were reported for LFT detection in three surveys in 2021. This evaluation focused on the
analytical sensitivity of different LFTs and automated immunoassays. The inter-laboratory results
showed at least 94% correct results for non-variant of concern (VOC) SARS-CoV-2 antigen detection
for viral loads of =4.75 x 10° copies/mL and SARS-CoV-2 negative samples. Up to 85% had success for a
non-VOC viral load of - 1.60 = 10° copies/mL. A viral load of - 1.42 x 107 copies/mL of the DeltaVOC was
reported positive in > 96% of results. A high specificity was found with almost 100% negative SARS-
CoV-2 antigen results for HCoV 229E and HCoV MNLE3 positive samples. Quantitative results correlated
with increasing SARS-CoV-2 viral load but showed a broad scatter. This study shows promising SARS-
CoV-2 antigen test performance of the participating laboratories, but further investigations with the
now predominant Omicron VOC are needed.
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» Reference measurement procedures (RMP)  curopeaxstanoaro ENISO 17511

NORME EUROPEENNE

can complement material standards to aid o
guantification and identification,

English Version

In vitro diagnostic medical devices - Requirements for
establishing metrological traceability of values assigned
to calibrators, trueness control materials and human
samples (ISO 17511:2020)

Dispositifs médicaux de diagnostic in vitro - In-vitro-Diagnostika - Anforderungen
i T i "un bilité an die Ermittlung metrologischer
métrologique des valeurs attribuées aux étalons, Riickfiihrbarkeit von Werten, die Kalibratoren,
aux matériaux de contrdle de la justesse et aux Richtigkeitskontrollmaterialien und Humanproben

échantillons humains (1S0 17511:2020) zugeordnet sind (IS0 17511:2020)
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