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Patient A
Homozygous DPYD HapB3 (c.1236G>A)


DPYD Common Variant Screen

Test requested: DPYD Common Variant Screen
Specimen Type: Blood
Accession Number: 


Clinical Indication: 
DPYD genotyping.

Summary:
A variant was DETECTED in the DPYD gene in this specimen.
_______________________________________________________________________________

Results:                                                                                                           Zygosity:
DPYD*2A (c.1905+1G>A):               Not Detected
DPYD c.2846A>T:                      Not Detected
DPYD*13 (c.1679T>G p.I560S):         Not Detected
DPYD HapB3 (c.1236G>A):              Detected           Homozygous   
_______________________________________________________________________________

Interpretation:
Homozygous HapB3 c.1236G>A carriers are assigned as Intermediate Metabolisers with an activity score of 1.0 by the Clinical Pharmacogenetics Implementation Consortium (CPIC). However this is predictive rather than based on prospective studies. Evidence from other sources suggests that the homozygous genotype cannot accurately predict the DPD enzyme activity level (Lunenburg 2019, PMID: 31745289). Therefore it is not known if the 50% dose reduction recommended for heterozygous carriers is a sufficient reduction for homozygous carriers. Some recommendations suggest clinical judgement in consideration of a greater dose reduction or the use of alternative therapies (The UK Chemotherapy Board; Lunenburg 2019, PMID: 31745289).

Background:
Fluoropyrimidine drugs (such as 5-fluorouracil and capecitabine) are used to treat different types of cancer. However, these drugs may cause severe toxicity in about 10% to 40% of patients. A deficiency in the dihydropyrimidine dehydrogenase (DPD) enzyme, encoded by the DPYD gene, increases the risk of severe toxicity. DPYD genotyping aims to identify variants that lead to DPD deficiency and may help to identify people who are at higher risk of developing severe toxicity, allowing their treatment to be modified before it begins.

Method:
Platform:
DNA isolated from peripheral blood leukocytes was analysed using a custom-designed rhAmpSeq amplicon panel manufactured by Integrated DNA Technologies and sequenced using the Illumina MiSeq Sequencing System. This assay achieves >98% of bases with depth of coverage >250x.
Bioinformatics:
Sequences were aligned to the human reference genome (GRCh38) using Burrows-Wheeler Aligner. Variant calling was performed using VarDict. This method detects single nucleotide variants and small insertion/deletion variants within targeted regions. The assay sensitivity is specific for each individual variant and is dependent on DNA quality and quantity; however, at the target read depth the lower limit of detection of the assay is estimated to be around 5% mutant DNA in a background of 'wild-type' DNA (i.e. variant allele frequency, VAF).
Variant classification:
Variant annotation was performed using VariantGrid v3. Variants are described according to HGVS nomenclature. Variants are visually inspected in IGV.
Limitations:
The lack of detection of a variant does not exclude the possibility of the presence of clinically relevant genetic variant in patients, for reasons such as to allelic drop-out due to private SNPs or other assay limitations. This method is unable to detect large deletions (including whole exon / whole gene deletions), large insertions, large duplications, structural rearrangements, deep intronic variants and variants in unscreened regions. This assay does NOT test for the c.557A>G p.(Y186C) variant that is commonly observed in individuals of African ancestry. For the HapB3 genotype  “decreased function” is inferred by detecting the exonic tag SNP (c.1236G>A). Recent studies indicate that in rare cases, the causal decreased function variant c.1129-5923C>G may not be present despite having this tag SNP (PMID: 38129972). Although not documented in the literature to date it is possible that the HapB3 c.1129-5923C>G variant may also be present without detection of the c.1236G>A tagging SNP.

Genes tested: 
DPYD (NM_000110.4)
References:
Ont Health Technol Assess Ser. 2021 Aug 12;21(14):1-186.
https://www.pharmgkb.org/gene/PA145
https://cpicpgx.org/guidelines/guideline-for-fluoropyrimidines-and-dpyd/



End of report 
Patient B dual HET variants c.1905+1G>A and c.1236G>A 


DPYD Common Variant Screen

Test requested: DPYD Common Variant Screen
Specimen Type: Blood
Accession Number: 


Clinical Indication: 
DPYD genotyping

Summary:
Two DPYD alleles were detected.

The c.1905+1G>A and c.1236G>A allele was DETECTED in the DPYD gene in this specimen.
_______________________________________________________________________________

Results:                                                                                                             Zygosity:
DPYD*2A (c.1905+1G>A):               Detected            Heterozygous     
DPYD c.2846A>T:                      Not Detected            
DPYD*13 (c.1679T>G p.I560S):         Not Detected
DPYD HapB3 (c.1236G>A):              Detected            Heterozygous
_______________________________________________________________________________

Interpretation:
Heterozygous diplotype carriers of the c.1905+1G>A and the c.1236G>A alleles are assigned as Poor Metabolisers with an activity score of 0.5 by the Clinical Pharmacogenetics Implementation Consortium (CPIC). However this is predictive rather than based on prospective studies.  Therefore it is not known if the 50% dose reduction is a sufficient reduction for these types of carriers. Some recommendations suggest clinical judgement in consideration of a strongly reduced dose or the use of alternative therapies. (PMID: 31745289,28520376).
Please note:

For the HapB3 genotype “decreased function” is inferred by detecting the exonic tag SNP (c.1236G>A). Recent studies indicate that in rare cases, the causal decreased function variant c.1129-5923C>G may not be present despite having this tag SNP (PMID: PMID: 38129972)

Background:
Fluoropyrimidine drugs (such as 5-fluorouracil and capecitabine) are used to treat different types of cancer. However, these drugs may cause severe toxicity in about 10% to 40% of patients. A deficiency in the dihydropyrimidine dehydrogenase (DPD) enzyme, encoded by the DPYD gene, increases the risk of severe toxicity. DPYD genotyping aims to identify variants that lead to DPD deficiency and may help to identify people who are at higher risk of developing severe toxicity, allowing their treatment to be modified before it begins.

Method:
Platform:
DNA isolated from peripheral blood leukocytes was analysed using a custom-designed rhAmpSeq amplicon panel manufactured by Integrated DNA Technologies and sequenced using the Illumina MiSeq Sequencing System. This assay achieves >98% of bases with depth of coverage >250x. 
Bioinformatics:
Sequences were aligned to the human reference genome (GRCh38) using Burrows-Wheeler Aligner. Variant calling was performed using VarDict. This method detects single nucleotide variants and small insertion/deletion variants within targeted regions. The assay sensitivity is specific for each individual variant and is dependent on DNA quality and quantity; however, at the target read depth the lower limit of detection of the assay is estimated to be around 5% mutant DNA in a background of 'wild-type' DNA (i.e., variant allele frequency, VAF).
Variant classification:
Variant annotation was performed using VariantGrid v3. Variants are described according to HGVS nomenclature. Variants are visually inspected in IGV.
Limitations:
The lack of detection of a variant does not exclude the possibility of the presence of a clinically relevant genetic variant in patients, for reasons such as to allelic drop-out due to private SNPs or other assay limitations. This method is unable to detect large deletions (including whole exon / whole gene deletions), large insertions, large duplications, structural rearrangements, deep intronic variants and variants in unscreened regions. This assay does NOT test for the c.557A>G p.(Y186C) variant that is commonly observed in individuals of African ancestry. For the HapB3 genotype “decreased function” is inferred by detecting the exonic tag SNP (c.1236G>A). Recent studies indicate that in rare cases, the causal decreased function variant c.1129-5923C>G may not be present despite having this tag SNP (PMID: PMID: 38129972). Although not documented in the literature to date it is possible that the HapB3 c.1129-5923C>G variant may also be present without detection of the c.1236G>A tagging SNP.

Genes tested: 
DPYD (NM_000110.4)

References:
Ont Health Technol Assess Ser. 2021 Aug 12;21(14):1-186.
https://www.pharmgkb.org/gene/PA145
https://cpicpgx.org/guidelines/guideline-for-fluoropyrimidines-and-dpyd/
Lunenburg, Carin A. T. C., Cathelijne H. van der Wouden, Marga Nijenhuis, Mandy H. Crommentuijn-van Rhenen, Nienke J. de Boer-Veger, Anne Marie Buunk, Elisa J. F. Houwink, et al. 2019. “Dutch Pharmacogenetics Working Group (DPWG) Guideline for the Gene–drug Interaction of DPYD and Fluoropyrimidines.” European Journal of Human Genetics: EJHG 28 (4): 508–17
UK chemotherapy board recommendations: https://www.theacp.org.uk/news/3-aug-2020-personalised-medicine-approach-for-fluoropyrimidine-based-therapi
EviQ guidelines: https://www.eviq.org.au/clinical-resources/side-effect-and-toxicity-management/prophylaxis-and-treatment/1744-dihydropyrimidine-dehydrogenase-dpd-enzyme#assessment

End of report 
 


Patient C Het c.2846A>T allele positive
DPYD Common Variant Screen

Test requested: DPYD Common Variant Screen
Specimen Type: Blood
Accession Number: 


Clinical Indication: 
DPYD genotyping

Summary:
The DPYD c.2846A>T allele was DETECTED in the DPYD gene in this specimen.
_______________________________________________________________________________

Results:                                                                                                         Zygosity
DPYD*2A (c.1905+1G>A):               Not Detected
DPYD c.2846A>T:                      Detected          Heterozygous
DPYD*13 (c.1679T>G p.I560S):         Not Detected
DPYD HapB3 (c.1236G>A):              Not Detected
_______________________________________________________________________________

Interpretation:
A recent prospective study (PMID: 30348537) provides evidence to support a recommendation for a 50% dose reduction in heterozygous carriers of the decreased function variants c.1905+1G>A (rs3918290), c.2846A>T (rs67376798), c.1679T>G p.I560S (rs55886062) or c.1129–5923C>G (rs75017182; HapB3 or its tagging SNP c.1236G>A; rs56038477). These data suggest that all Intermediate Metabolizers with an activity score of 1.5 should receive a 50% dose reduction. Therefore CPIC revises its recommendation such that all DPYD Intermediate Metabolizers should receive a 50% dose reduction from the full standard starting dose, whether the activity score is 1 or 1.5 followed by dose titration, based on clinical judgement and ideally therapeutic drug monitoring.

Background:
Fluoropyrimidine drugs (such as 5-fluorouracil and capecitabine) are used to treat different types of cancer. However, these drugs may cause severe toxicity in about 10% to 40% of patients. A deficiency in the dihydropyrimidine dehydrogenase (DPD) enzyme, encoded by the DPYD gene, increases the risk of severe toxicity. DPYD genotyping aims to identify variants that lead to DPD deficiency and may help to identify people who are at higher risk of developing severe toxicity, allowing their treatment to be modified before it begins.

Method:
Platform:
DNA isolated from peripheral blood leukocytes was analysed using a custom-designed rhAmpSeq amplicon panel manufactured by Integrated DNA Technologies and sequenced using the Illumina MiSeq Sequencing System. This assay achieves >98% of bases with depth of coverage >250x. 
Bioinformatics:
Sequences were aligned to the human reference genome (GRCh38) using Burrows-Wheeler Aligner. Variant calling was performed using VarDict. This method detects single nucleotide variants and small insertion/deletion variants within targeted regions. The assay sensitivity is specific for each individual variant and is dependent on DNA quality and quantity; however, at the target read depth the lower limit of detection of the assay is estimated to be around 5% mutant DNA in a background of 'wild-type' DNA (i.e. variant allele frequency, VAF).
Variant classification:
Variant annotation was performed using VariantGrid v3. Variants are described according to HGVS nomenclature. Variants are visually inspected in IGV.
Limitations:
The lack of detection of a variant does not exclude the possibility of the presence of clinically relevant genetic variant in patients, for reasons such as to allelic drop-out due to private SNPs or other assay limitations. This method is unable to detect large deletions (including whole exon / whole gene deletions), large insertions, large duplications, structural rearrangements, deep intronic variants and variants in unscreened regions. This assay does NOT test for the c.557A>G p.(Y186C) variant that is commonly observed in individuals of African ancestry. For the HapB3 genotype  “decreased function” is inferred by detecting the exonic tag SNP (c.1236G>A). Recent studies indicate that in rare cases, the causal decreased function variant c.1129-5923C>G may not be present despite having this tag SNP (PMID:  38129972). Although not documented in the literature to date it is possible that the HapB3 c.1129-5923C>G variant may also be present without detection of the c.1236G>A tagging SNP.

Genes tested: 
DPYD (NM_000110.4)

References:
Ont Health Technol Assess Ser. 2021 Aug 12;21(14):1-186.
https://www.pharmgkb.org/gene/PA145
https://cpicpgx.org/guidelines/guideline-for-fluoropyrimidines-and-dpyd/


End of report 


Patient D No Variant Detected (NVD)
DPYD Common Variant Screen

Test requested: DPYD Common Variant Screen
Specimen Type: Blood
Accession Number: 


Clinical Indication: 
DPYD genotyping

Summary:
A variant was NOT DETECTED in the DPYD gene in this specimen.
_______________________________________________________________________________

Results:
DPYD*2A (c.1905+1G>A):               Not Detected
DPYD c.2846A>T:                      Not Detected
DPYD*13 (c.1679T>G p.I560S):         Not Detected
DPYD HapB3 (c.1236G>A):              Not Detected
_______________________________________________________________________________

Interpretation:
Based on this genotype, there is no indication to modify dose or therapy. Use label-recommended dosage for fluoropyrimidine drugs.

Background:
Fluoropyrimidine drugs (such as 5-fluorouracil and capecitabine) are used to treat different types of cancer. However, these drugs may cause severe toxicity in about 10% to 40% of patients. A deficiency in the dihydropyrimidine dehydrogenase (DPD) enzyme, encoded by the DPYD gene, increases the risk of severe toxicity. DPYD genotyping aims to identify variants that lead to DPD deficiency and may help to identify people who are at higher risk of developing severe toxicity, allowing their treatment to be modified before it begins.

Method:
Platform:
DNA isolated from peripheral blood leukocytes was analysed using a custom-designed rhAmpSeq amplicon panel manufactured by Integrated DNA Technologies and sequenced using the Illumina MiSeq Sequencing System. This assay achieves >98% of bases with depth of coverage >250x. 
Bioinformatics:
Sequences were aligned to the human reference genome (GRCh38) using Burrows-Wheeler Aligner. Variant calling was performed using VarDict. This method detects single nucleotide variants and small insertion/deletion variants within targeted regions. The assay sensitivity is specific for each individual variant and is dependent on DNA quality and quantity; however, at the target read depth the lower limit of detection of the assay is estimated to be around 5% mutant DNA in a background of 'wild-type' DNA (i.e. variant allele frequency, VAF).
Variant classification:
Variant annotation was performed using VariantGrid v3. Variants are described according to HGVS nomenclature. Variants are visually inspected in IGV.
Limitations:
The lack of detection of a variant does not exclude the possibility of the presence of clinically relevant genetic variant in patients, for reasons such as to allelic drop-out due to private SNPs or other assay limitations. This method is unable to detect large deletions (including whole exon / whole gene deletions), large insertions, large duplications, structural rearrangements, deep intronic variants and variants in unscreened regions. This assay does NOT test for the c.557A>G p.(Y186C) variant that is commonly observed in individuals of African ancestry. For the HapB3 genotype  “decreased function” is inferred by detecting the exonic tag SNP (c.1236G>A). Recent studies indicate that in rare cases, the causal decreased function variant c.1129-5923C>G may not be present despite having this tag SNP (PMID:  38129972). Although not documented in the literature to date it is possible that the HapB3 c.1129-5923C>G variant may also be present without detection of the c.1236G>A tagging SNP.

Genes tested: 
DPYD (NM_000110.4)

References:
Ont Health Technol Assess Ser. 2021 Aug 12;21(14):1-186.
https://www.pharmgkb.org/gene/PA145
https://cpicpgx.org/guidelines/guideline-for-fluoropyrimidines-and-dpyd/

End of report 
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