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Instructions for use IVDR device: 
Hartwig Medical OncoAct
Online version: https://www.oncoact.nl/manual

1 Identification 
An OncoAct report can be identified by the following aspects:

• Hartwig Medical Foundation logo in the top left corner on all pages of the report. 
• Title ‘Hartwig Medical OncoAct’ in the top-center of all pages of the report. 
• Signature of the Director Hartwig Medical Foundation on the last page of the report.

2 Label
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3 Intended purpose 
OncoAct is an in vitro diagnostic (IVD) medical device consisting of software that analyses whole genome 
sequencing data for cancer diagnostics and treatment decision making purposes. It detects and measures 
all types of oncology related DNA-based genomic events and genomic characteristics (biomarkers) that 
can be relevant for diagnosis and treatment decision making of cancer patients using whole genome DNA 
sequencing data derived from non-formalin fixated tumor and reference biomaterial. Analytical results 
can be quantitative as well as qualitative. The product of the software that is delivered to the customer 
involves a report that presents an overview of oncology related genomic events and characteristics 
(biomarkers) including links to associated treatments and possible clinical studies. OncoAct is only made 
available to registered clinicians or other registered medical experts who have requested the IVD test, to 
facilitate and/or support diagnosis and treatment decision making for cancer patients. The intended 
clinical use of OncoAct are cancer patients that seek systemic treatment and for whom the biomaterials, 
tumor material with sufficient tumor cells and a reference sample, can be collected safely.

4 Intended users 
4.1  IVD users
Bioinformaticians and clinical molecular biologists in pathology working for Hartwig Medical Foundation 
are the intended users of OncoAct in terms of data analysis and reporting (analytical use).  
Hartwig Medical Foundation is accredited for the ISO/IEC 27001:2022 information security management 
system (reference number ISMS-K-0216521/1). The analytical use of the device, which is related to 
running the software, is always done by a trained Hartwig employee following the ISO27001 norm. The 
software (including the data processed) is always run inside the cloud (Google Cloud Platform; in a Hartwig 
specific project internally managed under the ISO27001 norm.

4.2 Registered clinicians and other registered medical experts
Registered clinicians and other registered medical experts working in oncology in hospitals are users of 
the results (the findings) that are displayed in the OncoAct report (clinical use). The medical experts will 
use the results in the process of treatment decision making, in dialogue with other specialists (e.g., in 
molecular tumor boards).
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5 Test principle
Whole Genome Sequencing can be performed to generate a complete picture of oncology related 
genomic events and characteristics (biomarkers). Besides analyzing Whole Genome Sequencing data of 
the tumor (generated by sequencing DNA originating from tumor material), Whole Genome Sequencing 
data is also analyzed of normal cells (generated by sequencing DNA originating from healthy non-tumor 
material from the same individual). This results in a comprehensive analysis, including: 

• Discovery of (somatic) small variants (~<50 bp), as well as information about the copy number, 
biallelic and if a variant is a hotspot or driver. 

• Tumor characteristics: tumor purity and ploidy
• Gains and losses of genes
• Gene fusions
• Homozygous disruptions
• Gene disruptions
• Viral insertions and detected non-integrated viruses
• Homologous recombination deficiency score
• Microsatellite status
• Pharmacogenetics for DPYD and UT1GA1 gene
• Molecular Tissue of Origin prediction
• Tumor mutational load and tumor mutational burden
• Genomic based treatment approaches: high level evidence and clinical studies
• Graphical overview of all events found within the tumor

The specific genes and the type of genomic events that are reported for a gene can be found in HMF-
IVDD-399 OncoAct tumor WGS specification sheet (https://www.oncoact.nl/specsheetOncoActWGS).
The contents of the report, containing all the above information, gives the registered medical expert the 
opportunity to personalize the treatment of this patient for his or her specific cancer.
Note: germline variants are also reported (in the same tables as the somatic variants), but are not 
actively indicated being germline.
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6 Input data limitations
The input data for the IVD test should be Whole Genome Sequencing data (tumor and reference) that 
fulfils the following criteria:

- The tumor and reference data are from the same individual
- The tumor data is generated using non-formalin fixated tumor material with a minimal tumor-

cell percentage of 20% (determined by standard pathology procedures or molecular analysis)
- The reference data is generated from healthy non-tumor materials
- The tumor and reference data are not contaminated with data from other sources including 

other individuals (e.g. stem cell transplantation) or a mixture of tumor and reference data (e.g. 
leukemia)

- The data is generated using the Illumina TruSeq nano or verified equivalent quality* library 
preparation kit with a NovaSeq 6000 or verified equivalent quality* sequencer with read length 
2 x 150/151 bp     *quality must have been verified using Hartwig distributed test samples.

- The data has a minimal quality value (Q30) of 85%
- The reference data has a minimal yield of 100 Gbases after the removal of reads with a lower 

than 85% quality value (Q30) 
- The tumor data has a minimal yield of 300 Gbases after the removal of reads with a lower than 

85% quality value (Q3)
- The data is submitted in FASTQ format
- The data is submitted together with relevant identifiers and the primary tumor location and 

type
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7 Calculations and interpretations of results
The software includes several different software items (tools) with different calculations to approximate 
the biological truth. Therefore, results should be interpreted with caution and should be used solely as 
supporting evidence for diagnosis and treatment decision making by registered medical experts.

7.1 Interpretation of reports
7.1.1 Types of reports
There are 4 different versions of the OncoAct DNA analysis report, all serving different purposes:

Type Purpose Link to Hartwig 
documentation code:

OncoAct WGS tumor 
report

Reporting for input data that passes every quality check 
in the IVD test (the input data fulfilled all criteria as 
described under 6) 

HMF-FOR-080

Reports when quality checks were not successful (the input data did not fulfill the set criteria as described 
under 6):

OncoAct tumor WGS 
report - low purity 
analysis

Reporting for input data that does not pass the tumor 
purity quality check in the IVD test, and the IVD test 
could  therefore only be performed with lower 
performance (the input data did not fulfill the purity 
criterium (“the tumor data is generated using fresh 
tumor material with a minimal tumor-cell percentage of 
20%”) as described under 6, but reporting of test results 
is still desirable with a disclaimer that the results should 
be interpreted with extra caution). Note: the minimal 
tumor-cell percentage as measured by OncoAct should 
be 8%.

HMF-FOR-209

OncoAct tumor WGS 
report - failed tumor 
analysis

Reporting for input data, where the data from the 
tumor does not pass the quality checks in the IVD test, 
and therefore no results for the tumor could be 
generated (the input data for the tumor did not fulfill 
the criteria as described under 6, but reporting of test 
results for the reference is still desirable with a 
disclaimer that only limited results are available) 

HMF-FOR-083

OncoAct tumor WGS 
report - failed analysis

Reporting for input data that does not pass the quality 
checks in the IVD test, and therefore no results could be 
generated (the input data did not fulfill the criteria as 
described under 6) 

HMF-FOR-082

7.1.1.1 OncoAct tumor WGS report
The OncoAct tumor WGS report is given out when the input data passed all quality control checks and 
reliable results were generated with the IVD test. At the end of this user manual an example OncoAct 
tumor WGS report is added with explanations about all the different sections, see 11 appendix: OncoAct 
Tumor WGS report manual. 
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7.1.1.2 OncoAct tumor WGS report – low purity analysis
Similar report as the OncoAct tumor WGS report (described above), but with a disclaimer that the 
results should be interpreted with extra caution.

7.1.1.3 OncoAct tumor WGS report – failed tumor analysis
Limited report with only results of the IVD test for the reference input data. The report also contains a 
description of the reason for the failure of the analysis of the tumor input data. 

7.1.1.4 OncoAct tumor WGS report – failed analysis
One page report without results of the IVD test, and only describing the reason for the failure of the 
analysis of the input data. 

7.2 Recommendations for quality control procedures
No quality control procedures are needed to be performed by the user. However, registered medical 
experts need to be competent (correct education and training) for the interpretation of molecular 
diagnostic test results in general and the OncoAct report in specific.  
Specific competences for registered medical experts:

- Knowledge of the standard treatment options for specific genomic events 
- Knowledge on how to contact medical oncologists in large (academic) cancer centers to discuss 

study treatment options
Note: both are basic knowledge for certified medical oncologists in The Netherlands

Specific competences for Clinical molecular biologist in pathology: 
- Expert knowledge on DNA sequencing technology including next generation sequencing
- Understanding of bioinformatic tools for analysis of DNA sequencing results.
- Expert knowledge on interpretation and classification of DNA results in the field of 

oncology/pathology
Note: 
It is advised to discuss OncoAct results within a Molecular tumor board. Molecular tumor boards have 
the above knowledge available (these need to include at least the treating medical specialist; a 
pathologist; and a Clinical molecular biologist in pathology (see the Dutch quality guidelines for 
molecular diagnostics for oncology: 
https://www.zorginzicht.nl/binaries/content/assets/zorginzicht/kwaliteitsinstrumenten/kwaliteitsstand
aard-organisatie-van-moleculaire-pathologie-diagnostiek-in-de-oncologie.pdf).
Important: if there is any doubt or unclarity about the OncoAct results, please always contact your 
hospitals specialist or Molecular Tumor Board; or contact the Clinical Molecular Biologists at Hartwig 
Medical Foundation trough diagnosticssupport@hartwigmedicalfoundation.nl.

7.2.1 Machine-readable report formats
Next to the OncoAct report in PDF format, two machine-readable formats (XML and JSON) are provided. 
The formats contain the same information as the OncoAct report. These formats enable automatic 
processing of the data using the hospital's own systems. 

https://www.zorginzicht.nl/binaries/content/assets/zorginzicht/kwaliteitsinstrumenten/kwaliteitsstandaard-organisatie-van-moleculaire-pathologie-diagnostiek-in-de-oncologie.pdf
https://www.zorginzicht.nl/binaries/content/assets/zorginzicht/kwaliteitsinstrumenten/kwaliteitsstandaard-organisatie-van-moleculaire-pathologie-diagnostiek-in-de-oncologie.pdf
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The XML format is specifically designed to be read in PALGA (https://www.palga.nl/), using the protocol 
module ‘Moleculaire Bepalingen’, see for more information: https://www.palga.nl/moleculaire-
diagnostiek. The responsibility for reading in this information is with the hospital. Please note: in the 
XML format not all the genomic events could be incorporated, and certain genomic events (such as gene 
disruptions) are not reported.

7.3 Analytical performance 
The OncoAct software includes several different outputs. The analytical performance claims of the 
different outputs are based on the validations and verifications that were done in the Quality 
Management System (ISO17025; accredited since 2017). Below an overview of all the analytical 
performance claims and the performance in the validations and/or verifications:

Feature # Performance claim Method validation Performance found Evidence documentation 
available at Hartwig (can 
be viewed on request) 

OncoAct 
analytical 
applicability

1 OncoAct is applicable 
for input data (tumor 
and reference) 
fulfilling all set criteria 
as described under 6

Comparison to 
current ‘standard-
of-care’ in clinical 
practice

The available 
analytical evidence 
demonstrates that 
this claim is met

 HMF-VAL-055 Hartwig 
Medical OncoAct - 
technical and validation 
information;  
https://pathsocjournals.o
nlinelibrary.wiley.com/do
i/10.1002/path.5988

OncoAct 
analytical 
performance for 
somatic 
genomic events

2 For input data (tumor 
and reference) 
fulfilling all criteria as 
described under 6, 
the performance for 
the detection of 
somatic: SNVs, MNVs 
and indels, structural 
variants (with fusions 
and homozygous 
disruptions), and gene 
copy number changes 
should be 95% or 
higher

See claims 3 (SNVs, 
MNVs and indels), 4 
(structural variants, 
with 5 (fusions) and 
6 (homozygous 
disruptions)) and 7 
(gene copy number 
changes)

See claims 3 (SNVs, 
MNVs and indels), 4 
(structural variants, 
with 5 (fusions) and 6 
(homozygous 
disruptions)) and 7 
(gene copy number 
changes)

See claims 3 (SNVs, MNVs 
and indels), 4 (structural 
variants, with 5 (fusions) 
and 6 (homozygous 
disruptions)) and 7 (gene 
copy number changes)

Analytical 
sensitivity and 
specificity for 
somatic SNVs, 
MNVs and 
indels 

3 Sensitivity and 
specificity for the 
detection of SNVs, 
MNVs and indels 
should both be over 
95% compared to 
current standard of 
care tests

Comparison to 
current ‘standard-
of-care’ in clinical 
practice

The available 
analytical evidence 
demonstrates that 
this claim is met – the 
original confirmation 
study showed: 
concordance = 98% 
the original validation 
showed: sensitivity = 
99%, specificity = 
95%; in recent 
comparisons with 
standard of care tests 
a sensitivity of 99% is 
found

HMF-VAL-045 Validation 
of WGS based variants by 
smMIP, HMF-VAL-061 
Validation of SNV-MNV-
INDEL mutations using 
WGS, HMF-VAL-065 
Validation of SAGE 2.2, 
https://pathsocjournals.o
nlinelibrary.wiley.com/do
i/10.1002/path.5988

https://www.palga.nl/
https://www.palga.nl/moleculaire-diagnostiek
https://www.palga.nl/moleculaire-diagnostiek
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Analytical 
sensitivity and 
specificity for 
somatic fusions 
from structural 
variants

4 Sensitivity and 
specificity for the 
detection of fusions 
from structural 
variants should be 
over 95% compared 
to current standard of 
care tests

Comparison to 
current ‘standard-
of-care’ in clinical 
practice (although 
the tests look at 
different 
mechanisms/output
s so are not fully 
comparable)

The available 
analytical evidence 
demonstrates that 
this claim is met – the 
original validation 
showed: sensitivity = 
93%, specificity = 
100% (note: numbers 
in the validation are 
small but the results 
are supported by the 
data in the validation 
of the structural 
variant analysis); in 
recent comparisons 
with standard of care 
tests a sensitivity of 
98% is found

HMF-VAL-066 Validation 
of structural variant 
analysis, 
https://genomebiology.bi
omedcentral.com/articles
/10.1186/s13059-021-
02423-x, HMF-VAL-060 
Validation of fusion gene 
readout using WGS, 
https://pathsocjournals.o
nlinelibrary.wiley.com/do
i/10.1002/path.5988 

Analytical 
sensitivity and 
specificity for 
somatic 
(homozygous) 
disruptions 

5 Sensitivity and 
specificity for the 
detection of 
(homozygous) 
disruptions  should be 
over 95% compared 
to current standard of 
care tests

Comparison to 
current ‘standard-
of-care’ in clinical 
practice  (although 
the tests look at 
different 
mechanisms/output
s so are not fully 
comparable)

 The available 
analytical evidence 
demonstrates that 
this claim is met – the 
validation showed: 
sensitivity = 100%, 
specificity = 100% 
(note: numbers in the 
validation are small 
but the results are 
supported by the data 
in the validation of 
the structural variant 
analysis)

HMF-VAL-066 Validation 
of structural variant 
analysis, 
https://genomebiology.bi
omedcentral.com/articles
/10.1186/s13059-021-
02423-x, HMF-VAL-068 
Validation of homozygous 
disruption readout

Analytical 
sensitivity and 
specificity for 
somatic gene 
copy number 
changes

7 Sensitivity and 
specificity for the 
detection of gene 
copy number changes 
should be over 95% 
compared to 
current standard of 
care tests

Comparison to 
current ‘standard-
of-care’ in clinical 
practice (although 
the tests look at 
different 
mechanisms/output
s so are not fully 
comparable)

 The available 
analytical evidence 
demonstrates that 
this claim is met – the 
original validation 
showed: sensitivity = 
100%, specificity = 
83% (note: numbers 
in the validation are 
small); in recent 
comparisons with 
standard of care tests 
a sensitivity of 98% is 
found

HMF-VAL-049 Validation 
of WGS based copy 
number_ERBB2, 
https://pathsocjournals.o
nlinelibrary.wiley.com/do
i/10.1002/path.5988

OncoAct 
analytical 

8 For input data (tumor 
and reference) 

See claims 9 (SNVs, 
MNVs and indels) 

See claims 9 (SNVs, 
MNVs and indels) and 

See claims 9 (SNVs, MNVs 
and indels) and 10 

https://pathsocjournals.onlinelibrary.wiley.com/doi/10.1002/path.5988
https://pathsocjournals.onlinelibrary.wiley.com/doi/10.1002/path.5988
https://pathsocjournals.onlinelibrary.wiley.com/doi/10.1002/path.5988
https://pathsocjournals.onlinelibrary.wiley.com/doi/10.1002/path.5988
https://pathsocjournals.onlinelibrary.wiley.com/doi/10.1002/path.5988
https://pathsocjournals.onlinelibrary.wiley.com/doi/10.1002/path.5988
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performance for 
germline 
genomic events

fulfilling all criteria as 
described under 6, 
the performance for 
the detection of 
germline: SNVs, MNVs 
and indels, structural 
variants (with 
homozygous 
disruptions) should be 
95% or higher

and 10 (structural 
variants, with 
homozygous 
disruptions)

10 (structural 
variants, with 
homozygous 
disruptions)

(structural variants, with 
homozygous disruptions)

Analytical 
sensitivity and 
specificity for 
germline SNVs, 
MNVs and 
indels 

9 Sensitivity and 
specificity for the 
detection of germline 
SNVs, MNVs and 
indels should be over 
95%  compared to 
current standard of 
care tests

Comparison to 
current ‘standard-
of-care’ in clinical 
practice

The available 
analytical evidence 
demonstrates that 
this claim is met 
- sensitivity = 100%, 
specificity = 99%

HMF-VAL-072 Validation 
of germline analyses, 
HMF-VER-076 Verification 
of SAGE germline vs 
bachelor, HMF-VAL-077 
Validation of PAVE

Analytical 
sensitivity for 
germline 
(homozygous) 
disruptions

10 Sensitivity for the 
detection of germline 
(homozygous) 
disruptions should be 
over 95%  compared 
to current standard of 
care tests

Comparison to 
current ‘standard-
of-care’ in clinical 
practice (in the 
selection for the 
validation there was 
a bias towards a 
selection of more 
complex structural 
variants)

 The available 
analytical evidence 
demonstrates that 
this claim is met 
- sensitivity = 90%, 
however, there was a 
bias towards the 
selection of very 
complex variants in 
the validation making 
it justified to assume 
the general sensitivity 
is over 95%

HMF-VAL-072 Validation 
of germline analyses

Analytical 
sensitivity and 
specificity for 
viral insertions 
and detected 
non-integrated 
viruses in the 
tumor

11 Sensitivity and 
specificity for the 
detection of viral 
insertions should be 
both over 95% 
compared to 
current standard of 
care tests

Comparison to 
current ‘standard-
of-care’ in clinical 
practice (although 
the tests look at 
different 
mechanisms/output
s so are not fully 
comparable)

The available 
analytical evidence 
demonstrates that 
the claim is met - the 
original validation 
showed: sensitivity = 
100%, specificity = 
100%; in recent 
comparisons with 
standard of care tests 
a sensitivity of 100% 
is found

HMF-VAL-064 Validation 
of virus detection using 
WGS, HMF-VER-084 
Verification virus 
interpreter v1.1, 
https://pathsocjournals.o
nlinelibrary.wiley.com/do
i/10.1002/path.5988

Analytical 
sensitivity and 
specificity for 
tumor 
microsatellite 
score

12 Sensitivity and 
specificity for the 
detection of MSI 
should be over 95% 
compared to 
current standard of 
care tests

Comparison to 
current ‘standard-
of-care’ in clinical 
practice

The available 
analytical evidence 
demonstrates that 
the claim is met - 
sensitivity = 100%, 
specificity = 97%; in 
recent comparisons 
with standard of care 
tests a sensitivity of 
100% is found 

HMF-VAL-043 Validation 
of Microsatellite readout 
using WGS, 
https://pathsocjournals.o
nlinelibrary.wiley.com/do
i/10.1002/path.5988
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(although number 
that were compared 
were small)

Analytical 
concordance of 
tumor 
homologous 
recombination 
deficiency score

13 Concordance of the 
homologous 
recombination 
deficiency results 
should be over 95% 
compared to earlier 
homologous 
recombination 
deficiency 
classifications

Comparison to 
previous 
version/COLO829 
that is scientifically 
validated + 
comparison with 
previous 
classifications, that 
have shown 
scientific/clinical 
validity

The available 
analytical evidence 
demonstrates that 
the claim is met - 
concordance = 99%; 
in recent comparisons 
with standard of care 
tests a sensitivity of 
100% is found 
(although number 
that were compared 
were small); in a 
scientific publication 
the validity for 
detection of 
homologous 
recombination 
deficiency within 
OncoAct is further 
supported

HMF-VAL-062 Validation 
of HR-deficiency classifier 
using WGS, HMF-VER-053 
Verification of CHORD v2 
(HR-deficiency classifier), 
https://pathsocjournals.o
nlinelibrary.wiley.com/do
i/10.1002/path.5988, 
https://www.nature.com/
articles/s41467-020-
19406-4

Analytical 
sensitivity and 
specificity for 
tumor 
mutational 
burden/load

14  Sensitivity and 
specificity for the 
detection of tumor 
mutational 
burden/load should 
be over 95% 
compared to 
current standard of 
care tests

Comparison to 
current ‘standard-
of-care’ in clinical 
practice

 The available 
analytical evidence 
demonstrates that 
this claim is met for  
tumor mutational 
load - sensitivity = 
100%, specificity = 
100%. For tumor 
mutational burden 
the claim is not met - 
sensitivity = 80%, 
specificity = 75%. This 
lower performance 
can be explained by 
the heterogeneity of 
tumor mutational 
burden calculations in 
different tests (note: 
numbers in the 
validations are small 
but the results are 
supported by the data 
in the validation of 
the somatic SNVs, 
MNVs and indels)

HMF-VAL-061 Validation 
of SNV-MNV-INDEL 
mutations using WGS, 
https://www.nature.com/
articles/s41416-020-
0762-5

Analytical 
concordance of 
pharmacogeneti

15 Concordance of DPYD 
and UGT1A 
pharmacogenetic 
calling should be over 

Comparison to 
current ‘standard-
of-care’ in clinical 
practice and 

The available 
analytical evidence 
demonstrates that 
the claim is met -  

HMF-VAL-069 Validation 
of DPYD genotype 
readout by WGS, HMF-
VER-075 Verification of 
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c calling (DPYD 
and UGT1A)

99% compared to 
current standard of 
care tests

population statistics 
from literature

concordance = 100% 
(note: numbers in the 
validation are small 
but the results are 
supported by the data 
in the validation of 
the germline SNVs, 
MNVs and indels; and 
a comparison with 
population statistics 
from literature)

pharmacogenomics, 
HMF-VAL-072 Validation 
of germline analyses

Analytical 
concordance of 
HLA status 
calling

16  Concordance of HLA 
status calling should 
be over 99% 
compared to 
current clinically 
validated tests

Comparison to 
independent 
clinically validated 
test

The available 
analytical evidence 
demonstrates that 
the claim is met - 
concordance = 100%

HMF-VAL-076 Validation 
of HLA typing by WGS

Analytical 
concordance of 
molecular tissue 
of origin 
prediction

17 Concordance of 
molecular tissue of 
origin predictions 
should be over 90% 
for conclusive results 
following the internal 
validation (note: this 
is the only 
performance that is 
lower and is 
specifically stated in 
the OncoAct report)

Internal validation 
using independent 
test set

The available 
analytical evidence 
demonstrates that 
the claim is met - 74% 
of the samples of the 
test set had 
conclusive results, 
among those  
concordance = 93%, 
in a scientific 
publication the 
validity of the 
molecular tissue of 
origin prediction 
within OncoAct is 
further supported

HMF-VAL-071 Validation 
of CUPPA algorithm, 
https://www.ncbi.nlm.nih
.gov/pmc/articles/PMC98
08446/

OncoAct 
analytical 
reproducibility

18 Reproducibility is 
controlled using 
verifications after 
updates

All verifications Verifications after 
every update control 
reproducibility

HMF-PRO-007 Validation 
and verification, HMF-
VER-109 Verification of 
pipeline v5.33, HMF-VER-
112 Verification of 
OncoAct reporting 
pipeline v1.0
HMF-VER-141 Verification 
of OncoAct reporting 
pipeline v1.1

Limits of 
detection 
OncoAct

19 The input data 
provided should fulfill 
the criteria as 
described under 6 
(input data 
limitations). These 
quality parameters 
ensure that a 
minimum amount of 

All verifications and 
validations

 The data used in the 
verifications and 
validations fulfills the 
criteria as described 
under 6 (input data 
limitations)

HMF-PRO-007 Validation 
and verification, HMF-
SOP-025 Lab Test 
reporting and transfer of 
data
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high-quality 
sequencing reads is 
achieved, thereby 
functioning as the 
practical 
determinants of the 
Limit of Detection

Also, the analytical performance has been described and published in scientific peer-reviewed journals, 
see https://www.jmdjournal.org/article/S1525-1578(21)00120-3/fulltext. 
The conclusion was that analysing whole genome sequencing data has a >95% sensitivity and 
precision compared to analysing data from routinely used DNA techniques in diagnostics, and all 
relevant oncology related genomic events can be detected reliably in a single assay, as is also 
demonstrated by our verifications and/or validations.

7.4 Clinical performance
OncoAct is a diagnosis and treatment decision making support tool. The registered medical expert uses 
it as support in decision making, consequently, no sensitivity and specificity of effects for the patient can 
be defined. However, in a large clinical study (involving independent medical experts, the WIDE study 
(HMF-IVDD-268 Attachment 2 Protocol clinical performance study - WIDE; 
https://bmcmedgenomics.biomedcentral.com/articles/10.1186/s12920-020-00814-w)), the 
performance of OncoAct as compared to the ‘standard-of-care’ in clinical practice was evaluated.  The 
below results are originating from that study:

Feature # Performance claim Method 
validation

Performance found Evidence 
documentation 
available at 
Hartwig (can be 
viewed on 
request)

Clinical sensitivity 
OncoAct

1  Clinical sensitivity is defined 
as the probability of finding a 
clinically relevant genomic 
event in a tumor conditioned 
that there truly is a clinically 
relevant genomic event 
present in the tumor:  the 
clinical sensitivity should be 
at least 95%

Clinical 
investigation 
(WIDE study), 
by comparing 
the OncoAct 
report results 
to current 
'Standard Of 
Care” results 
in clinical 
practice

The available clinical 
evidence demonstrates 
that the claim is met  
clinical sensitivity (on 
genomic event level) was 
99% (and 3860 additional 
genomic events were 
found using OncoAct), the 
clinical sensitivity (on 
patient level) was 98%

https://pathsocj
ournals.onlinelib
rary.wiley.com/
doi/10.1002/pat
h.5988

Clinical 
specificity OncoAct

2 Clinical specificity is defined 
as the probability of not 
finding a clinically relevant 
genomic event in a tumor, 
conditioned that there is truly 
no clinically relevant genomic 
event present in the tumor:

the clinical specificity should 
be at least 95%

Clinical 
investigation 
(WIDE study), 
by comparing 
the OncoAct 
report results 
to current 
'Standard Of 
Care” results 

The available clinical 
evidence demonstrates 
that the claim is met - the 
clinical specificity (on 
patient level) was 100% 

https://pathsocj
ournals.onlinelib
rary.wiley.com/
doi/10.1002/pat
h.5988

https://www.jmdjournal.org/article/S1525-1578(21)00120-3/fulltext.
https://bmcmedgenomics.biomedcentral.com/articles/10.1186/s12920-020-00814-w
https://pathsocjournals.onlinelibrary.wiley.com/doi/10.1002/path.5988
https://pathsocjournals.onlinelibrary.wiley.com/doi/10.1002/path.5988
https://pathsocjournals.onlinelibrary.wiley.com/doi/10.1002/path.5988
https://pathsocjournals.onlinelibrary.wiley.com/doi/10.1002/path.5988
https://pathsocjournals.onlinelibrary.wiley.com/doi/10.1002/path.5988
https://pathsocjournals.onlinelibrary.wiley.com/doi/10.1002/path.5988
https://pathsocjournals.onlinelibrary.wiley.com/doi/10.1002/path.5988
https://pathsocjournals.onlinelibrary.wiley.com/doi/10.1002/path.5988
https://pathsocjournals.onlinelibrary.wiley.com/doi/10.1002/path.5988
https://pathsocjournals.onlinelibrary.wiley.com/doi/10.1002/path.5988
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in clinical 
practice

Positive predictive 
value

3 Positive predictive value is 
defined as the probability 
that a tumor truly harbors a 
clinically relevant genomic 
event given that the test has 
detected a clinically relevant 
genomic event in the tumor: 
the positive predictive value 
should be at least 95%

Clinical 
investigation 
(WIDE study), 
by comparing 
the OncoAct 
report results 
to current 
'Standard Of 
Care” results 
in clinical 
practice

The available clinical 
evidence demonstrates 
that the claim is met - the 
positive predictive value 
(on patient level) was 
100% 

https://pathsocj
ournals.onlinelib
rary.wiley.com/
doi/10.1002/pat
h.5988

Negative predictive 
value

4 Negative predictive value is 
defined as the probability 
that a tumor does not harbor 
a clinically relevant genomic 
event given that the test has 
not detected a clinically 
relevant genomic event in the 
tumor: the negative 
predictive value should be at 
least 95%

Clinical 
investigation 
(WIDE study), 
by comparing 
the OncoAct 
report results 
to current 
'Standard Of 
Care” results 
in clinical 
practice

The available clinical 
evidence demonstrates 
that the claim is met - the 
negative predictive value 
(on patient level) was 
98%

https://pathsocj
ournals.onlinelib
rary.wiley.com/
doi/10.1002/pat
h.5988

Likelihood ratios 5 Positive likelihood ratio is 
defined as the ratio of the 
probability of a positive test 
result for a tumor with a 
clinically relevant genomic 
event and the probability of a 
positive test result in a tumor 
without such an event.

Negative likelihood ratio is 
defined as the ratio of the 
probability of a negative test 
result for a tumor with a 
clinically relevant genomic 
event to the probability of a 
negative test result for a 
tumor without such an event. 
No performance claims

Clinical 
investigation 
(WIDE study), 
by comparing 
the OncoAct 
report results 
to current 
'Standard Of 
Care” results 
in clinical 
practice

The available clinical 
evidence demonstrates 
(on patient level) a 
positive likelihood ratio of  
∞ and a negative 
likelihood ratio of 0.02

https://pathsocj
ournals.onlinelib
rary.wiley.com/
doi/10.1002/pat
h.5988

Percentage extra 
patients (who 
initiated therapy) 
with treatment 
options - 
regular + early 

6 No performance claim Clinical 
investigation 
(WIDE study), 
by comparing 
the OncoAct 
report results 
to current 

The available clinical 
evidence demonstrates 
10% extra patients

https://pathsocj
ournals.onlinelib
rary.wiley.com/
doi/10.1002/pat
h.5988

https://pathsocjournals.onlinelibrary.wiley.com/doi/10.1002/path.5988
https://pathsocjournals.onlinelibrary.wiley.com/doi/10.1002/path.5988
https://pathsocjournals.onlinelibrary.wiley.com/doi/10.1002/path.5988
https://pathsocjournals.onlinelibrary.wiley.com/doi/10.1002/path.5988
https://pathsocjournals.onlinelibrary.wiley.com/doi/10.1002/path.5988
https://pathsocjournals.onlinelibrary.wiley.com/doi/10.1002/path.5988
https://pathsocjournals.onlinelibrary.wiley.com/doi/10.1002/path.5988
https://pathsocjournals.onlinelibrary.wiley.com/doi/10.1002/path.5988
https://pathsocjournals.onlinelibrary.wiley.com/doi/10.1002/path.5988
https://pathsocjournals.onlinelibrary.wiley.com/doi/10.1002/path.5988
https://pathsocjournals.onlinelibrary.wiley.com/doi/10.1002/path.5988
https://pathsocjournals.onlinelibrary.wiley.com/doi/10.1002/path.5988
https://pathsocjournals.onlinelibrary.wiley.com/doi/10.1002/path.5988
https://pathsocjournals.onlinelibrary.wiley.com/doi/10.1002/path.5988
https://pathsocjournals.onlinelibrary.wiley.com/doi/10.1002/path.5988
https://pathsocjournals.onlinelibrary.wiley.com/doi/10.1002/path.5988
https://pathsocjournals.onlinelibrary.wiley.com/doi/10.1002/path.5988
https://pathsocjournals.onlinelibrary.wiley.com/doi/10.1002/path.5988
https://pathsocjournals.onlinelibrary.wiley.com/doi/10.1002/path.5988
https://pathsocjournals.onlinelibrary.wiley.com/doi/10.1002/path.5988
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access - based on 
OncoAct

'Standard Of 
Care” results 
in clinical 
practice

Percentage extra 
patients (who 
initiated therapy) 
with treatment 
options -clinical 
trials - based on 
OncoAct

7 No performance claim Clinical 
investigation 
(WIDE study), 
by comparing 
the OncoAct 
report results 
to current 
'Standard Of 
Care” results 
in clinical 
practice

The available clinical 
evidence demonstrates 
80% extra patients

https://pathsocj
ournals.onlinelib
rary.wiley.com/
doi/10.1002/pat
h.5988

To conclude, OncoAct has a high performance and added value compared to ‘standard-of-care’ in 
clinical practice with a sensitivity, specificity, positive predictive value and negative predictive value of 
over 95%. These results have also been published in a peer-reviewed journal: 
https://pathsocjournals.onlinelibrary.wiley.com/doi/10.1002/path.5988.

7.5 Mathematical approach upon which the calculation of the analytical result is made
The software includes several different software items (tools) with different calculations for a variety of 
problems. All the different tools are also available open-source and can be found for review of the 
mathematical approach under https://github.com/hartwigmedical/pipeline5. 

https://pathsocjournals.onlinelibrary.wiley.com/doi/10.1002/path.5988
https://pathsocjournals.onlinelibrary.wiley.com/doi/10.1002/path.5988
https://pathsocjournals.onlinelibrary.wiley.com/doi/10.1002/path.5988
https://pathsocjournals.onlinelibrary.wiley.com/doi/10.1002/path.5988
https://pathsocjournals.onlinelibrary.wiley.com/doi/10.1002/path.5988
https://pathsocjournals.onlinelibrary.wiley.com/doi/10.1002/path.5988
https://github.com/hartwigmedical/pipeline5
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8 Residual risks of use (warnings and safety precautions)
• The OncoAct report is interpreted by someone who is not experienced in reviewing and 

interpreting results of molecular diagnostic tests (such as OncoAct). 
• Medical experts should always use OncoAct in addition to other standard diagnostic procedures 

and data considering the health condition and clinical background of the patient.
• The clinical sensitivity of OncoAct is high (>95%), but there is always a risk of false negatives and 

false positives. The registered medical expert using the OncoAct report should always take this 
into account when reviewing and interpreting the results. 
For OncoAct low purity analysis reports the risk of false negatives is higher (sensitivity >85% 
instead of >95%), and the report should be interpreted with extra caution.

Important: 
SPATA31A7, LINC01001, GTF2I, OR4F21, PMS2, RXRA, SLCO1B1 and BTK contain exon(s) for which the 
detection of genomic variants is less sensitive due to a lower sequencing coverage with sufficient mapping 
quality for these regions. Please interpret results for these genes with caution. When there is a suspicion 
that there might be relevant genomic events, please consider manual inspection or orthogonal validation.  
Important:
There is an increased risk for a wrong molecular tissue of origin prediction (sensitivity >90% instead of 
standard >95%). Please interpret this prediction with caution, and only as support next to standard 
(histopathological) evaluation considering the full clinical context.
Important:
The homologous recombination deficiency score should always be interpreted in combination with the 
presence (or absence) of inactivation of homologous recombination deficiency-related genes (BRCA1, 
BRCA2, RAD50, RAD51B, RAD51C, RAD51D, RAD54L, PALB2, ATM, BARD1, BRIP1, CHEK1, CHEK2, CDK12, 
FANCL, PPP2R2A).
Important: 
The cut-off (10 mut/Mb) used for determining the classification of the tumor mutational burden status 
(high/low) is based on current (scientific) insights and community consensus 
(https://pmc.ncbi.nlm.nih.gov/articles/PMC10248461/), but may change with new evidence and insights. 
The tumor mutational load is also provided but without any cut-off since there are currently no 
registered treatments based on. Interpretation of the tumor mutational load should therefore be done 
with caution.
Important: 
The evidence for the detection of Epstein-Barr Virus (EBV) by OncoAct is still limited. When a positive EBV 
result is reported, please consider orthogonal validation of this result. 
Important: 
Extra annotations to genomic events (ploidy, tumor-adjusted variant allele frequency value) are provided 
but are not yet used in standard of care nor clinical guidelines. Interpretation of this information should be 
done with caution. 

• The summary of safety and performance (HMF-IVDD-275 OncoAct summary of safety and 
performance) can be looked up in EUDAMED or can be requested at Hartwig Medical Foundation, 
see contact information below.

https://pmc.ncbi.nlm.nih.gov/articles/PMC10248461/
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9 Manufacturer contact information
Hartwig Medical Foundation
Science Park 408
1098 XH Amsterdam
Tel: +31 (0) 20 – 235 2640
Website: https://www.hartwigmedicalfoundation.nl / https://www.oncoact.nl
Email: info@hartwigmedicalfoundation.nl / diagnosticssupport@hartwigmedicalfoundation.nl

10 Final notices
These instructions for use have been issued on 14/10/2026 13:47 (version 2.6 ). 

Please report any serious incident that has occurred in relation to the OncoAct device to the 
manufacturer and the competent authority of the Member State in which the (user) registered medical 
expert is established. Please use the contact details above.

11 Appendix: OncoAct tumor WGS report manual 
Example report with explanations of all sections. 

https://www.hartwigmedicalfoundation.nl/
https://www.oncoact.nl/
mailto:info@hartwigmedicalfoundation.nl
mailto:diagnosticssupport@hartwigmedicalfoundation.nl
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