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DPYD RESULT INTERPRETATION

INTERPRETATION OF DPYD GENOTYPING RESULTS

DPYD, the gene encoding dihydropyrimidine dehydrogenase (DPD) is the rate-limiting enzyme for fluoropyrimidine catabolism. In
the context of 5-fluorouracil, four decreased function DPYD variants are of primary relevance due to their population frequency and
established impact on enzyme function and toxicity risk'.

PathCare tests for four DPYD variants, as recommended by SAHPRA

INTERPRETATION OF DPYD GENOTYPING RESULTS

1. Anindividual’s likely phenotype can be calculated as the sum of the two lowest individual variant activity values.

VARIANT RESULTS:

DPYD c.1905+1G>A (*2A). NOT DETECTED
Allele functional status: Normal function
(Activity value = 1).

DPYD c.1679T>G (*13): NOT DETCCTED
Allele tunctional status: Normal function
(Activity value — 1

DPYD c.2846A>T: NOT DETECTED
Allele functional status: Normal function
(Activity value — 1).

DPYD HapBd: NOT DETECTED

Allele functional status: Normal function
(Activity value = 1

2. Referto Table 1 of the CPIC Guidelines to determine the assignment of the individual’s likely phenotype.
Table 1 Assignment of likely DPD phenotypes based on DPYD genotypes

Likely phenotype Activity score™ Genotypes® Examples of genotypes®

DPYD normal metabolizer 2 Anindividual carying two c.| =l = [ el85T>C]] = ], c.[162TA>G]] =]
normal function alleles.

DPYD intermediate metabolizer lorl5 Anindividual carnying one €.[1905+ 1G>AL[ = ). c[1679T=G]{ = ]
normal function allele plus C.[2846A>TE[ = | ¢[1129-5023C>G][ = |%;
one no function allele or one €.[1129-5923C>6]1129-5023C> Gf;
decreased function allele, C.[2846A = TE[2846AT)

or an individual carrying two
decreased function alleles.

DPYD poor metabolizer Oor0.5 An individual carying two no €.[1905+ 1G-AL[1905+ 1G=A].
function alleles or an individual C.[1679T>GE[1679T >G],
carrying one no function plus €.[1905+ 1G-Af[ 2846 AT
one decreased function allele. €.[1905+ 1G>A]; [11295923C =G|

taleulated as the sum of the two lowest individual variant activity scores. See text for further iformation. "Allele definitions, assignment of allele function and references
can b found on the CPIC website (DPYD Allele Functionality Table available at [ref 41) *HGVS nomenclature using the reference sequence NM_000110.3 “Likely HapB3
eausal vardant. See DPYD Allele Functionalty Table available at [ref 4] for other HapB3 proxy SNPs.

3. Refer to Table 2 of the CPIC Guidelines to view the recommended dosing.
Table 2 Recommended dosing of fluoropyrimidines® by DPD phenotype

Classification of
Phenotype Implications for phenotypic measures Dosing recommendations recommendations®
DPYD normal MNormal DPD activity and “nomal” Based on genotype, there is no indication to Strong
metabolizer risk for fluoropyrimidine toxicity. change dose or therapy. Use |label-
recommended dosage and administration.

DPYD intermediate Decreased DPD activity (leukocyte Reduce starting dose based on activity score Activity score 1: Strong
metabolizer DPD activity at 30% to 70% that of followed by titration of dose based on toxicity”™ Activity score 1.5: Moderate

the nomal population) and increased or therapeutic drug monitoring (if available).

risk for severe or even fatal dug tox- Activity score 1: Reduce dose by 50%

icity when treated with fluomopyrmi- Activity score 1.5: Reduce dose by 25% to

aine drugs. 50%
DPYD poor Complete DPD deficiency and Activity score 0.5: Avoid use of Sfluorouracil Strong
metabolizer increased risk for severe or even or Sfluorouracil prodrug-based regimens.

fatal drug toxicity when treated with Inthe event, bascd on clinical advice, alterma

fluoropyrimidine drugs. tive agents are not considered a suitable thera

peutic option, S-flusrouraci should be
administered at a strongly reduced dose™ with
carly therapeutic drug monitoring.®

Activity score 0: Avoid use of Sfluorouracil or
Sfluorouracil prodrug-based regimens.

5 fluorouracil or capecitabine. "Rating scheme described in Supplement. “ncrease the dose in patients experiencing no or clinically tolerable taxicity in the first two cycles
1o aintain efficacy; decrease the dose in patients who do not tolerate the staning dose to minimize toadeities. %if availabie, a phenotyping test (see main text for further
details) should be cons idered to estimate the starting dose. In the absence of phenotyping data, a dose of <25% of the nomal starting dose & estimated assuming addi-
tive effects of alleles on 6 FU T drug rr ehould be done at the earfiest imepoint poesible (e.g., minimum timepoint in steady state)in order
1o immediately discontinue therapy if the drug level is too high.
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Example 1:

1. An individual’s likely phenotype can be calculated as the sum of the two lowest individual variant activity values
(highlighted below):

P.C.R. Department

Test Name Result Flag Reference Range
DPYD genotyping panel
RESULT SUMMARY NO VARIANTS
DETECTED
VARIANT RESULTS:
DPYD c.1905+1G>A (*2A). NOT DETECTED

Allele functional status: Normal function
(Activity value = 1).
DPYD c.1679T>G (*13): NOT DETECTED 1 + 'I — 2

Allele functional status: Normal function
(Activity value = 1).

DPYD c.2846A>T: NOT DETECTED

Allele functional status: Normal function
(Activity value = 1).

DPYD HapB3: NOT DETECTED
Allele functional status: Normal function
(Activity value = 1).

2. Referto Table 1 of the CPIC Guidelines to determine the assignment of the individual’s likely phenotype:

Table 1 Assignment of likely DPD phenotypes based on DPYD genotypes

Likely phenotype Activity score™ Genotypes® Examples of genotypes”®

DPYD normal rm,-ml:lolizer| 2 An individual carrying two e|=][=] c[85T>C]] = ), c.[L62TA>G]] =]
normal function alleles.

DPYD intermediate metabolizer lorl.5 An individual carrying one €. [19054 1G=>A)[ = ), ¢ [1679T>G)] = |,
normal function allele plus C.[2846A>T);[ = |; €[1120-5923C>G]:[ = |%
one no function allele or one €. [1129-5023C ~G){1129-582 3C=G;
decreased function allele, . [2846A > T); (28464 >T)

or an individual carrying two
decreased function alleles.

DPYD poor metabolizer Oor0.5 An individual carrying two no ¢ [19054 1G=>A) (19054 1G=A),
function alleles or an individual € [1E79T>G);[1679T =G|,
carrying one no function plus . [1905+ 1G>A];[2846A>T]
one decreased function allele. . [19054 1G>A]; [1129-5923C >G)

Calculated as the sum of the two lowest indiidual variant actiity scones. See text for further information. "Allele definitions, assignment of allele function and references
«can be found on the CPIC website { DPYD Allele Functionality Table available at [ref 4]) “HGVS nomenclature using the reference sequence NM_000110.3 9Likely HapB3
causal varant. See DPYD Allele Functionality Table available at [ref 4] for other HapB3 proxy SNPs.

3. Referto Table 2 of the CPIC Guidelines to view the recommended dosing:

Table 2 Recommended dosing of fluoropyrimidines® by DPD phenoty pe

Classification of
Phe noty pe Implications for phenoty pic measures Dosing recommendations recommendations®
DPYD normal Mormal DPD activity and “nomal”™ Based on genotype, there is no indication to Strong
metabolizer risk for fluoropyrimiding toxicity. change dose ortherapy. Use label
recommended dosage and administration,|

DPYD intermediate Decreased DPD activity (leukocyte Reduce starting dose based on activity score Activity score 1: Strong
metabolizer DPD activity at 30% to 70% that of followed by titration of dose based on toxicity” Activity score 1.5: Moderate

the nomal population) and increased or therapeutic drug monitoring (if available).

risk for severe or even fatal drug tox- Activity score 1: Reduce dose by 50%

icity when treated with fluoropydmi- Activity score 1.5: Reduce dose by 25%to

dine drugs. 50%
DPYD poor Complete DPD deficiency and Activity score 0.5: Avoid use of Sfluorouracil Strong
metabolizer increased risk for severe or even or Sfluorouracil prodrug-based regimens.

fatal drug toxicity when treated with Inthe event, based on clinical advice, alterna

fluoropyrimidine drugs. tive agents are not considered a suitable thera

peutic option, S-fluorouracil should be
administered at a strongly reduced dose” with
early therapeutic drug monitoring.®

Activity score 0: Avoid use of Sflucrouracil or
S4luorouracil prodrug-based regimens.

A5 fNuorouracil or capecitabine. "Rating scheme deseribed in Supplement. “Increase the dose in patients experiencing no or clinically tolerable taxicity in the first two cycles
tomaintain efficacy; decrease the dose in patients who do not tolerate the staring dose to minimize toxicities. i available, a phenotyping test (see main text for further
details) should be considened Lo estimate the starting dose. In the absence of phenotyping data, a dose of <25% of the nomal starting dose is estimated assuming addi-
tive effects of alleles on 5FU clearnce. "Therpautic drug monitoring should be done at the earliest timepoint possible (e.g., minimum tmepoint in steady state) in onder
to immediately discontinue therapy if the drug level is too high.
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Example 2:

1. An individual’s likely phenotype can be calculated as the sum of the two lowest individual variant activity values

(highlighted below):

P.C.R. Department
Test Name Result Flag Reference Range
DPYD genotyping panel
RESULT SUMMARY VARIANT/S DETECTED
VARIANT RESULTS:
DPYD c.1905+1G=A (*2A) NOT DETECTED
Allele functional status: Normal function
(Activity value = 1).
DPYD c.1679T>G (*13): NOT DETECTED 1 + O 5 —_ 1 5
L] L]
Allele functional status: Normal function
(Activity value = 1
DPYD c.2846A>T: NOT DETECTED
Allele functional status: Normal function
(Activity value = 1)
DPYD HapB3: HETEROZYGOUS
Allele functional status: Decreased function
(Activity value = 0.5).
2. Referto Table 1 of the CPIC Guidelines to determine the assignment of the individual’s likely phenotype:

Table 1 Assignment of likely DPD phenotypes based on DPYD genotypes

Likely phenotype Activity score™ Genotypes” Examples of genotypes®

DPYD normal metabolizer 2 Anindividual carrying two G| =)= ) c]85T=C]] = ], c.[162TA>G]] =]
normal function alleles.

DPYD intermediate metabolizer 1ord5 Anindividual carrying one c.[1905+4+ 1G>A);| = |, c[1679T=>G)] = ],
normal function allele plus C.[2846A=T);[ = J; €[1129-5923C>G);[ = Jd:
one no function allele or one €.[1129-5823C »G];[1129-5923C>G[;
decreased function allele, C.[2846A> T [2846A>T)]
or an individual carrying two
decreased function alleles.

DPYD poor metabolizer Qor0.5 Anindividual carrying two no C.[1905+4 1GA]; (19054 1G=A],
function alleles or an individual C.[1679T=>G);[1679T =G),
carrying one no function plus c.[1905+ 1G>A];[2846A>T)
one decreased function allele. €. [1905+ 1G=A]; [1129-5923C=G]

Acalculated as the sum of the two lowest individual variant activity scores. See text for further information. "allele definitions, assignment of allele function and references

can be found on the CPIC website (DPYD Allele Functionality Table available at [ref 4]) "HGVS nomenclature using the reference sequence NM_000110.3 Yikely HapB3

causal varant. See DPYD Allele Functionality Table available at [ref 4] for other HapB3 proxy SNPs.
3. Refer to Table 2 of the CPIC Guidelines to view the recommended dosing:
Table 2 Recommended dosing of fluoropyrimidines® by DPD phenotype
Classification of

Phe notype Implications for phe notypic measures Dosing recommendations recommendations®

DPYD normal Mormal DPD activity and “nomal”™ Based on genotype, there is no indication to Strong

metabolizer risk for fluoropyrimidine toxicity. change dose ortherapy. Use label-

recommended dosage and administration.

DPYD intermediate Decreased DPD activity (leukocyte Reduce starting dose based on activity score Activity score 1: Strong

metabolizer DPD activity at 30% to 70% that of followed by titration of dose based on toxicity® Activity score 1.5: Moderate
the nomal population) and increased or therapeutic drug monitoring (if available).
risk for severe or even fatal drug tox- Activity score 1: Reduce dose by 50%
icity when treated with fluompyrimi- Activity score 1.5: Reduce dose by 25%to
dine drugs. 50%
DFYD poor Complete DPD deficiency and Activity score 0.5: Avoid use of Sfluorouracil Strong
metabolizer increased risk for severe or even or Sfluorouracil prodrug-based regimens.

fatal drug toxicity when treated with
fluoropyrimidine drugs.

Inthe event, based on clinical advice, alterna
tive agents are not considered a suitable thers
peutic option, S-fluorouracil should be
administered at a strongly reduced dose” with
early therapeutic drug monitoring.®

Activity score O: Avoid use of Sfluorouracil or
5S4l uorouracil prodrug-based regimens.

a5 fluorouracil or capecitabine. ®Rating scheme described in Supplement. ®increase the dose in patients experiencing no or clinically tolerable taxicity in the first two cycles
tomaintain efficacy; decrease the dose in patients who do not tolerate the starting dose to minimize taxicities. 9If available, a phenotyping test (see main text for further
details) should be considered to estimate the starting dose. In the absence of phenotyping data, a dose of <25% of the nommal starting dose is estimated assuming add
tive effects of alleles on 5FU clearance. "Therapeutic drug monitoring should be done at the earliest imepoint possible (e.g., minimum timepoint in steady state) in order
to immediately discontinue therapy if the drug level is too high.
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“Pathology that Adds Value”

Example 3:

1. An individual’s likely phenotype can be calculated as the sum of the two lowest individual variant activity values

(highlighted below):

P.C.R. Department
Test Name Result Flag Reference Range
DPYD genotyping panel
RESULT SUMMARY VARIANT/S DFTFCTFD
VARIANT RESULTS:
DPYD c.1905+1G>A (*2A): HETEROZYGOUS
allele functional status: No function
(Activity value = 0).
DPYD c.1679T>G (*13): NOT DETECTED
Allele functional status: Normal function
(Activity value = 1). + o —_— .
DPYD C.2846A>T: NOT DETECTED
Allele functional status: Normal function
(Activity value — 1).
DPYD HapB3: HETEROZYGOUS
Allele functional status: Decreased function
(Activity value = 0.5).
2. Referto Table 1 of the CPIC Guidelines to determine the assignment of the individual’s likely phenotype:

Table 1 Assignment of likely DPD phenotypes based on DPYD genotypes

Likely phenotype Activity score™ Genotypes® Examples of genotypes®

DPYD normal metabolizer 2 An individual carrying two c.[=J[= ] ¢{85T=>C)] =), c.[162TA>G]] =)
normal function alleles.

DPYD intermediate metabolizer 1orl5 Anindividual carying one C.[1905+ 1G=A];[ = |, c[1679T>G)] =],
normal function allele plus c.[2846A=T][ = | ¢ [1120-5823C=G];[ = |%
one no function allele or one €.[1129-5923C >G];(1129-5923C=G]*;
decreased function allele, C.[2846A =T [2846A=T)
or an individual carrying two
decreased function alleles.

DPYD poor metabolizer Oor0.5 Anindividual carying two no €.[19054 1G=A];[1905+ 1G=A],
function alleles or an individual C.[1679T=G);[1679T =G,
carrying one no function plus c.[19054 1G>Al;[2846AT)
one decreased function allele. €.[1905+ 1G=A]; [112095923C>G]

Calculated as the sum of the two lowest individual variant activity scores, See teat for further information. Allele definitions, assignment of allele function and references

can be found on the CPIC website {DFYD Allzle Functionality Table available at [ref 4]) “HGVS nomenclature using the reference sequence NM_000110.3 YL ikely HapB3

causal varant. See DPYD Allele Functionality Table available at [ref 4] for other HapB3 proxy SNPs.
3. Refer to Table 2 of the CPIC Guidelines to view the recommended dosing:
Table 2 Recommended dosing of fluoropyrimidines® by DPD phenotype
Classification of

Phenotype Implicati for phenotypic r Dosing recommendations recommendations®

DPYD normal Mormal DPD activity and “nomal”™ Based on genotype, there is no indication to Strong

metabolizer risk for fluoropyrimidine toxicity. change dose or therapy. Use label-

recommended dosage and administration.

DPYD intermediate Decreased DPD activity (leukocyte Reduce starting dose based on activity score Activity score 1: Strong

metabolizer DPD activity at 30% to 70% that of followed by titration of dose based on toxicity® Activity score 1.5: Moderate

the nomnal population) and increased or therapeutic drug monitoring (if available).
risk for severe or even fatal drug tox- Activity score 1: Reduce dose by 50%

icity when treated with fluomopyimi- Activity score 1.5: Reduce dose by 25% to
dine drugs. 50%

DPYD poor Complete DPD deficiency and Activity score 0.5: Avoid use of S-fluorouracil Strong

metabolizer increased risk for severe or even or Sfluorouracil prodrug-based regimens.

fatal drug toxicity when treated with Inthe event, based on clinical advice, alterna

fluoropyrimidine drugs. tive agents are not considered a suitable thera-
peutic option, Sfluorouracil should be
administered at a strongly reduced dose® with
early therapeutic drug monitoring.®
Activity score 0: Avoid use of Sfluorouracil or
S{luorouracil prodrug-based regimens.

a5 fluorouraci or capecitabine. "Rating scheme described in Supplement. “Increase the dose in patients experiencing no or clinically tolerable taxicity in the first two cycles

to maintain efficacy; decrease the dose in patients who do not tolerate the starting dose to minimize taxicities. “If available, a phenotyping test (see main text for further

detalls) should be considered to estimate the starting dose. In the absence of phenotyping data, a dose of <25% of the nommal starting dose Is estimated assuming addi-

tive effects of alleles on 5-FU clearance. *Therapeutic drug monitoring should be done at the earliest imepoint possible (e.g., minimum timepoint in steady state) in order

to immediately discontinue therapy if the drug level is too high.

References:
1. CPIC® Guidelines for Fluoropyrimidines and DPYD
2. SAHPRA document: Fluoropyrimidine Containing Medicines And Related Substances: Increased Drug Exposure And Toxicity In Patients
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