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• Set-Up/Validation/Verification of a 
DPYD Genotyping workflow

• The need for metrological traceability 
in liquid biopsy



At a glance

• SensID GmbH was established in Dec 2015
• 1st product to market Nov 2018

• Rostock (Germany) site with 3 areas:
o Production
o Quality Assurance
o Research and Development

• Currently:
• > 50 off the shelf products
• X number of custom products

• Ambition: Unlimited!
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Our Philosophy

Vision Mission Values

Become the leading

ISO 17034 accredited company 

focused on clinical genomics with the 

major aim to support our customers 

in

meeting regulatory and quality 

requirements

Provide customized standards on 

demand and in time that are a true 

fit to your needs in

assay & instrument development, 

validation and implementation

Being a true partner for you and all 

your projects and work with full 

openness and honesty at every 

aspect of a

real partnership 
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Where are reference materials used?

Pre-analytical Evaluation Analytical Evaluation

• Sample Matrix
• Collection/Collection tubes
• Transport
• Processing
• Storage / Repeated use (freeze / thaw cycles)
• Extraction Procedures
• Quality/Quantity of examination material

• Accuracy / Precision
• Repeatability / Reproducibility
• Analytical specificity / sensitivity
• LOD / LOQ / LOB
• Linearity
• Interference
• Robustness / controls

Assay Performance Issues

• EQA schemes
• Customer presentation controls
• Batch release controls
• Daily run controls in diagnostic procedure
• In kit controls
• …
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Available products – Overview

Different categories made for different purposes

gDNA
Heriditary diseases

PGx
NIPT (Rhesus factor)

Plasma
+ cfDNA/ctDNA

Liquid Biopsy
Extraction efficiency
Full workflow control

Certified DNA free
human Plasma

Make your own Plasma 
control

NEW: Exosome free!

FFPE
Blocks/Slices/Cells

Extraction efficiency
Full workflow control

Development Pipeline
methylated DNA

WES-Reference Material
WGS-Reference Material

NIPT/NIPD

Development Pipeline
RNA

Nucleosomes
methylated DNA

Infectious disease

cfDNA/ctDNA
Liquid Biopsy
Breast/Colon/ 

Lung/…

Development Pipeline
MSI/MSS

Multiplex Panels
RNA (Fusions)

CTCs

gDNA & cfDNA in Buffer cfDNA & Plasma FFPE Tissue

Exclusive Development throughout the Product Range



©2021 SensID GmbH
www.sens-id.com

Targeted approach, custom made controls

Our products come:

In different categories
• gDNA, cfDNA/ctDNA, Plasma + cfDNA/ctDNA, FFPE

Via different technologies
• Cell lines (SensID proprietary with family background, or in

licensed), synthetically designed variants, technically modified
human plasma, combinations

In regulatory and customer compliance
• CE-IVD (incl. technical documentation) or RUO
• OEM & licensing options

Including customization of
• Allelic frequencies, mutant copies, DNA concentration
• Filling volumes, vial, labels to exact specifications
• And much more…



1st example: 
Liquid biopsy, the frontiers of technology?

In a recent report, more than 10,000 samples were 

tested by the assay, and the authors reported a 

detection limit of 0.02% of allelic fraction

The SAGAsafe® technology is 
based on droplet digital PCR 
and can reliably detect and 
quantify mutations to ~0.001% 
mutant allele frequency (MAF), 
the new standard 
of ultrasensitivity.



• According to the regulation (EU) 2017/246 (IVDR), IVDs must include metrologically traceable 
controls and measurement methods to ensure the performance of an IVD.

1:Link
2: Link to CPIC guideline

What does the EU regulation say? 



1st example: 
Liquid biopsy, the frontiers of technology?



• 5-Fluorouracil (5-FU) and capecitabine (CAP) are among the most frequently
prescribed anticancer drugs (chemotherapy)

• 5-Fluorouracil (5-FU) is degraded by dihyropyrimidine dehydrogenase (DPYD)

Need of metrological traceability in cancer diagnostics- 2nd

example: DPYD genotyping



Need of metrological traceability in cancer diagnostics-
2nd example: DPYD genotyping

https://www.sens-id.com/shop/gdna-en/sid-000110/ 

The review (on DPYD)was initiated March 2019 at the request of 
the French Medicines Agency (ANSM), under Article 31 of 
Directive 2001/83/EC.



Text from the review

https://www.sens-id.com/shop/gdna-en/sid-000110/ 



• 5-Fluorouracil (5-FU) and capecitabine (CAP) are among the most frequently
prescribed anticancer drugs

• 5-Fluorouracil (5-FU) is degraded by dihyropyrimidine dehydrogenase (DPYD)

• Around 3% of the population is DPD deficient and these patients have a
significantly increased risk of severe and potentially lethal toxicity when treated
with regular doses of 5-FU or CAP

• Various national guidelines for colon carcinoma were updated to recommend
DPYD genotyping before treatment with 5-FU or CAP (EMA recommendation)

• Mutations are found heterozygous as well as homozygous and that has
influence on therapeutic decision so determination of exact AF is needed

Need of metrological traceability in cancer diagnostics- 1st

example: DPYD genotyping



• Around 3% of the population is DPD deficient and these patients have a significantly increased risk of severe and
potentially lethal toxicity when treated with regular doses of 5-FU or CAP

• Mutations are found heterozygous as well as homozygous and that has influence on therapeutic decision so
determination of exact AF is needed

Need of metrological traceability in cancer diagnostics- 1st

example: DPYD genotyping

97 % of your tests will return a negative result!

IVD RUO

THE ABSENCE OF PROOF IS NOT THE PROOF OF ABSENCE



• According to the regulation (EU) 2017/246 (IVDR), IVDs must include metrologically traceable 
controls and measurement methods to ensure the performance of an IVD.

1:Link
2: Link to CPIC guideline

What does the EU regulation say? 



Assay implementation - 2 routes possible

A comparison needs to be made between the 
information in the IFU (specifications) and the 
results of the assay when using qualified and 
metrological traceable material and results 
should fall into the acceptance criteria as listed in 
the IFU. 

CE-IVD labelled product LDT/RUO assay

The usage goals (intended use) must be achieved in a 
reproducible manner and the validation results from 
testing the workflow against qualified and 
metrological traceable material with several repeats 
needs to be within the defined LDT’s acceptance 
criteria.

Validation 
needed

Verification 
needed

Based on qualified and  
metrological traceable 

methods



Example road to validated/verified workflow in your lab

Input: Sample 1: 0% allelic frequency (no 
mutation)

Sample 2: 50% allelic frequency
(X mutations = dependent on assay)

Sample 3: 100% allelic frequency
(X mutations) = dependent on assay)

Result Sample 
1

Result
Sample 2

Result Sample 
3

gDNA
➢ Known mutations
➢ Known allelic 

frequency (AF)
➢ Known concentration

Output

Your assay
No mutation 

detected?

0% AF detected
(within acceptance 

range)?

Mutation correctly 
detected?

Test reproducibility by 
repeatedly running this 

validation

AF detected
(within acceptance 

range)?

Error in workflow
➢ Error analysis 

necessary
➢ Correction actions 

necessary

Yes

Yes All answers “Yes”?
➢ Wildtype can be detected

Yes

Yes

Answers “Yes”?
➢ Specification fulfilled
➢ Heterozygous / homozygous 

mutation detected

One answer “No”?
➢ Validation failed

No

No

No

No



• In order to obtain reliable results, either with RUO or CE-IVD assays, labs will need
to use metrologically traceable controls as stated in the guidelines.

• Although controls are not always available, efforts must be made by assay
developers and end-users to develop and implement such controls.

• Proper use of a control …..
• can decide what medications to be use best (liquid biopsy, variant detection)

• can validate your results in recurrence testing thus providing optimal care for treated patients

• can prevent you from death by medication (DPYD Genotyping)

Conclusion



Can’t find what you are looking for?

Tailored Designed Products

Licensing / OEM Options

Standardized Daily Run Controls

Contact us: info@sens-id.com 


