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Paper layout 

• Introduction 

• Diagnostic/clinical utility 

• Informed consent 

• Technical validation 

– Description of the procedure and aspects of optimization 

– Platform validation  

– Software (bio-informatics) 

– Test validation 

• Reporting 

• Distinction diagnostics/research 



STATEMENT 01: 

• NGS should not be transferred to clinical 
practice without an acceptable validation of  
the tests according to the emerging guidelines 

– Proper validation is essential for a clinical 
diagnostic setting 

–  Criteria need to be determined 



STATEMENT 02: 

• The laboratory has to make clear whether the 
test that is being offered may be used to 
exclude a diagnosis, or to confirm a diagnosis. 

– Distinction mainly depends on completeness of 
test, may warrant different a setting and a 
different view 

 



STATEMENT 03: 

• The aim and utility of the test or assay should 
be discussed at the beginning of the validation 
and a summary should be included in the 
validation report.  

– Limitations of platform and capture method (if 
any) should be considered 

 



STATEMENT 04: 

• When a laboratory is considering introducing 
NGS in diagnostics, it first has to consider the 
diagnostic yield. 

– Chance that a disease-causing variant can be 
identified and a diagnosis can be made 

– May indicate efficiency and clinical utility 

 



STATEMENT 05: 

• For diagnostic purpose, only genes with a 
known (i.e. published and confirmed) 
relationship between the aberrant genotype 
and the pathology should be included in the 
analysis.  

– Gene panels 

– Ideally are harmonized (internationally) 

 



STATEMENT 06: 

• For the sake of comparison, to avoid 
irresponsible testing, for the benefit of the 
patients, ‘core disease gene lists’ should be 
established by the clinical and laboratory 
experts.  

– Adding genes for incremental improvement in 
detection should not be at expense of missing 
variants that would be detected with current 
techniques 

• BRCA1/BRCA2 

 



STATEMENT 07*: 

• A simple rating system on the basis of coverage 
and diagnostic yield, should allow comparison 
of the diagnostic testing offer between 
laboratories.  

– Three types of test 

• A. >99% reliable calls warranted, all gaps filled with other 
technique 

• B. >99% reliable regions are listed, some gaps filled with 
other technique 

• C. NGS-dependent, no gaps filled with other technique 

 



STATEMENT 08: 

• The laboratory has to provide for each NGS 
test: the diseases it targets, the name of the 
genes tested, their reportable range, the 
analytical sensitivity and specificity, and, if 
possible, the diseases not relevant to the 
clinical phenotype that could be caused by 
mutations in the tested genes.  

– Critical that consulting clinician is aware of 
limitations and “unfortunate” effects of a genetic 
test 

 



STATEMENT 09: 

• The analysis pipeline of diagnostic laboratories 
should focus on the gene panel under 
investigation in order to avoid the chance of 
secondary findings, and be validated 
accordingly.  

– unsolicited: in genes linked to disease being 
investigated 

– Secondary: in genes not implicated in genes under 
investigation  

 



STATEMENT 10: 

• Laboratories should provide information on 
the chance of unsolicited findings.  

– Unsolicited finding chance low 

– Het. carriers may be detected, consequences for 
counseling etc. 

 

 



STATEMENT 11: 

• If a clinical centre or a laboratory decides to 
offer patients an opt-in, opt-out protocol to 
get carrier status for unrelated diseases and 
secondary findings, all the logistics need to be 
covered.  

– Protocol established together with MEC 

 



STATEMENT 12: 

• The local policy about dissemination of 
unsolicited and secondary findings should be 
clear for the patient.  

– Pre-test counseling 

 



STATEMENT 13: 

• It is recommended to provide a written 
information leaflet or online available 
information for patients. 

– Should be written in style appropriate for non-
specialists  

 



STATEMENT 14: 

• All NGS quality metrics used in diagnostics 
procedures should be accurately described. 

– Quality is a combination of many parameters 

• DNA sample prep 

• Sequencing platform 

• Targeting method 

• Analysis method 

 



STATEMENT 15: 

• The diagnostic laboratory has to implement a 
structured database for relevant quality 
measures for (i) the platform, (ii) all assays, 
(iii) all samples processed. 

– Monitored data do not have to be reported, but 
used for continuous validation  

 



STATEMENT 16: 

• Aspects of sample tracking and the installation 
of barcoding to identify samples, should be 
dealt with during the evaluation of the assay, 
and included in the platform validation. 

– Essential as workflows are complex, with multiple 
steps  

 



STATEMENT 17: 

• Accuracy and precision should be part of the 
general platform validation, and the work 
does not have to be repeated for individual 
methods or tests.  

– Limitations should be identified and taken into 
account during test development 

– Specific features may platform, test, or pipeline 
specific. 

 

 



STATEMENT 18: 

• The bioinformatics pipeline must be tailored 
for the technical platform used. 

– Each platform has specific strengths and 
weaknesses, e.g. homopolymers  

 



STATEMENT 19: 

• Analytical sensitivity and analytical specificity 
must be established separately for each type 
of variant during pipeline validation.  

– Methods optimized for detecting SNPs are less 
good at detecting indels 

 



STATEMENT 20: 

• The diagnostic laboratory has to validate all 
parts of the bioinformatic pipeline (public 
domain tools or commercial software 
packages) with standard data sets whenever 
relevant changes (new releases) are 
implemented.  

– Changing chemistry, enrichment or bioinformatic 
protocols will require re-validation 

 



STATEMENT 21: 

• The diagnostic laboratory has to 
implement/use a structured database for all 
relevant variants with current annotations. 

– Important for identifying platform-specific 
artifacts, and to track validation results 

–  should allow for further annotations e.g. false 
positives, published variants etc. 

 



STATEMENT 22: 

• The diagnostic laboratory has to take steps for 
long-term storage of all relevant datasets.  

– Open source (FASTQ, BAM, VCF (standard?)) 

– Store complete log files 

– Follow national requirements 

 



STATEMENT 23: 

• The reportable range, i.e. the portion of the 
clinical target for which reliable calls can be 
generated, has to be defined during test 
development and should be available to the 
clinician (either in the report, or 
communicated digitally).  

– Clinical target should be defined, and depends on 
diagnostic test and gene panel 

 



STATEMENT 24: 

• The requirements for ‘reportable range’ 
depend on the aim of the assay. 

– An exome will never cover everything, but what 
was not covered needs to be communicated to 
the clinician   

 



STATEMENT 25: 

• Whenever major changes are made to the 
test, quality parameters have to be checked, 
and samples have to be re-run. The laboratory 
should define beforehand what kind of 
samples and the number of cases that have to 
be assayed whenever the method is updated 
or upgraded.  

– Must be evaluated with regards to sensitivity, 
specificity, accuracy and precision 

 



STATEMENT 26: 

• The report of a NGS assay should summarize 
the patient’s identification and diagnosis, a 
brief description of the test, a summary of 
results, and the major findings on one page. 

– Should be clear and consistent.  

– Variant description should follow guidelines  

– Clinically significant conclusions should be on the 
front page. 

 



STATEMENT 27: 

• A local policy, in line with international 
recommendations, for reporting genomic 
variants should be established and 
documented by the laboratory prior to 
providing analysis of this type.  

– All pathogenic and likely pathogenic variants have 
to be reported. 

 



STATEMENT 28: 

• Data on UVs has to be collected, with the aim 
to eventually classify these variants 
definitively.  

– Will require community involvement 

 



STATEMENT 29: 

• Laboratories should have a clearly defined 
protocol for addressing unsolicited and 
secondary findings, prior to launching the test. 

–  Local policy should be reflected in laboratory 
practice and report  

 



STATEMENT 30: 

• The laboratory is not expected to re-analyze 
old data systematically and report novel 
findings, not even when the core disease gene 
panel changes.  

– The lab can only offer what is known at the time 
of testing 

 



STATEMENT 31: 

• To be able to manage disease variants, the 
laboratory has to set up a local variant 
database for the different diseases for which 
testing is offered on a clinical basis. 

– If variants are reclassified, the lab is responsible 
for reanalyzing the data, issuing an updated report 
and contacting the clinician   

 



STATEMENT 32: 

• A diagnostic test is any test directed towards 
answering a clinical question related to a 
medical condition of a patient. 

– Distinction between diagnostic and research 
needs to be clear  

 



STATEMENT 33: 

• A research test is hypothesis-driven and the 
outcome may have limited clinical relevance 
for a patient enrolled in the project.  

 



STATEMENT 34: 

• The results of a diagnostic test, particularly by 
analysis of a whole exome or genome, can be 
hypothesis-generating.  

 



STATEMENT 35: 

• Diagnostic tests that have as their primary aim 
to search for a diagnosis in a single patient 
should be performed in an accredited 
laboratory. 

– WES or WGS is valid when being used to obtain a 
genetic diagnosis, and analysis is limited to genes 
associated with the condition. 

 



STATEMENT 36: 

• Research results have to be confirmed in an 
accredited laboratory before being transferred 
to the patient.  

– Participants should be aware of this possibility 

 



STATEMENT 37: 

• The frequency of all variants detected in 
healthy individuals sequenced in a diagnostics 
and/or research setting should be shared.  

– Reported into appropriate databases 

 



STATEMENT 38: 

• All reported variants should be shared by 
submission to federated, regional, national 
and/or international databases.  

– Criteria for variant classification should be clearly 
described 
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