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Objectives
Understand the role of DPYD in fluoropyrimidine metabolism
and effects on toxicity
Review fluoropyrimidine dose-adjustments
for DPYD polymorphisms

Describe methods to implement DPYD protocol at an
academic institution




Poll Question

When is DPYD testing for fluoropyrimidines conducted at your institution?

A.
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Prior to fluoropyrimidine therapy for all patients

Prior to fluoropyrimidine therapy for patients at highest risk of toxicity

Prior to fluoropyrimidine therapy based on clinical judgment of the oncologist
After receiving fluoropyrimidine therapy if excessive toxicity is observed

Not sure / not implemented at my practice site




DPYD Genetics on Fluoropyrimidine Metabolism
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80-85% of 5-FU is catabolized by
Dihydropyrimidine Dehydrogenase
(DPD) to inactive metabolites
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Adrucil (fluorouracil injection) [prescribing information]. North Wales, PA: Teva Pharmaceuticals Inc; October 2017.




Nucleotide Change

Understanding DPYD Genetic Changes

DPYD c. 1678 T>G
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Standard name for genetic variants compared to

wild-type (*1)

JCO Oncol Pract 16, 793-798(2020).

Genotype

*1/*13
Heterozygous

*13/*13
Homozygous

*2A/*13
Compound
Heterozygous

Phenotype

Normal Metabolizer

Intermediate Metabolizer

Poor Metabolizer

Poor Metabolizer




DPYD impact on Fluoropyrimidines

Normal

Intermediate or Poor
Metabolizers

Metabolizers

Cytotoxic metaboliter* Cytotoxic metabolites

1-5% INCREASED
/ RNA and DNA damage ’ RNA and DNA damage

‘ 5_FU ‘ Inactive metabolites 5"‘FU l Inactive metabolites
80-90% DECREASED

Unchanged 5-FU \ Unchanged 5-FU
~10% ~10%




Risks of 5-FU Toxicity

* The mortality rate from 5-FU has been estimated at 0.5%-1%

It can be estimated that for every 1,000 patients treated with either FU or capecitabine in the United
States, 10 patients will die of treatment-related toxicity
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DPYD: dihydropyrimidine dehydrogenase

J Natl Cancer Inst. 2014;106(12)
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* FDA issues

—

\

safety
announcement
highlighting label
changes to
capecitabine
and fluorouracil
related to risks
associated with
DPD deficiency

* NCCN Colon,
Anal, Rectal,
and Small Bowel
Cancer
guidelines
updated: DPYD
testing should
be considered

January 2025

\_ prior to therapy )

Key Milestones for DPYD Testing

/

( March 2025

\
* FDA opens

docket for Public
Comment: DPD
Deficiency and
Use of
Fluorouracil
Chemotherapy

W May 2025

* FDA added
Black Boxed
Warning to
Xeloda/capecita
bine: test for
DPYD before
treatment

initiation

a October 2025

* NCCN Colon
Cancer
Guidelines
recommends
pretreatment
DPYD testing
before
fluorouracil
chemotherapy




Pharmacogenomic Dose Adjustment for DPYD

Guideline Recommendations for Dose Adjustment b v sl
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Clinical Pharmacogenetics Implementation Consortium (CPIC), 2022
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Pharmacogenomic Dose Adjustment for DPYD

Guideline Recommendations for Dose Adjustment

Clinical Guidance DPYD Normal
Metabolizer

DPYD Intermediate
Metabolizer

DPYD Poor
Metabolizer

Dutch Pharmacogenetics
Working Group Standard dosing
(DPWG), 2020

French National Network
of Pharmacogenetics Standard dosing
(RNPGXx), 2017

Spanish

Pharmacogenetics and

Pharmacogenomics

Society and the Spanish Standard dosing
Society of Medical

Oncology (SEFF and

SEOM), 2022

Reduce dose by 50%

Reduce dose by 50%

Reduce dose by 50%

Avoid fluoropyrimidines

Avoid fluoropyrimidines

Avoid fluoropyrimidines

JCO Oncol Pract 18, 270-277(2022).




Evidence for DPYD Guided Dose-Adjustments

Intermediate Metabolizer Dose Adjustments

50% dose reduction for:

60 _Caucasian patients 34 (57%) he_terozygous - ¢.1236G>A (n=16)
intended to start DPYD variant allele - DPYD*2A(n=8)

fluoropyrimidine-based carriers (intermediate
anticancer therapy metabolizers) - p.D949V (n=8)

- DPYD*13 (n=2)

JCO Precis Oncol 9, €2500062(2025).




Evidence for DPYD Guided Dose-Adjustments
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JCO Precis Oncol 9, €2500062(2025).
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All DPYD variant patients (n = 34) started on a 50%
reduced 5-FU dose, leading to 5-FU underexposure in 97%
(n = 33; median AUC 10.1 mg x h/L)

- J
4 )

During subsequent cycles, the 5-FU dose was increased
stepwise. Most variant patients tolerated dose 270%.

- J

4 )
Ten variant patients discontinued treatment due to disease
progression:

n =6 aftercycle 1 n =2 aftercycle 2 n =2 aftercycle 3
- J
4 )
68% (n = 19) reached an AUC ¢, >20 mg x h/L.

32% (n=9) variant patients failed to reach the target AUC
due to toxicity experienced during dose escalation

- J




Preservation of antitumor efficacy of reduced dose FU

Can dose reducing 5-FU negatively affect efficacy oncology treatment?

/ A concern of oncologists is the possibility that a dose reduction of 5\

FU in DPYD carriers can negatively affect the efficacy of treatment.

Decreased
drug
* Dose reduction in DPYD carriers is compensated by a metabolism

normalization in systemic exposure to active drug, the dose

reductions might not affect the efficacy of the treatment

» In patients with colorectal cancer treated in the adjuvant setting, no
Increased drug

statistically significant associations were found with any DPYD concentration

\variants and disease-free survival /

J Natl Cancer Inst. 2014;106(12):dju298.



Preservation of antitumor efficacy of reduced dose FU

Comparisons of disease-free survival (DFS) in DPYD intermediate metabolizers

Study Design

J Clin Oncol 41, 5411-5421(2023)

DPYD variant carriers received a 25% (c.1236G>A and
c.2846A>T) or 50% (DPYD*2A and ¢c.1679T>G)

Each DPYD variant carrier was matched to
three DPYD wild-type controls treated with a standard
dose.

156 DPYD variant carriers and 775 DPYD wild-type
controls were available for analysis

When pooled—93 DPYD variant carriers could each be
matched to three unique DPYD wild-type controls.




Preservation of antitumor efficacy of reduced dose FU

Comparisons of disease-free survival (DFS) in DPYD intermediate metabolizers

Pooled
Analysis
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ISMP Recommendations on Implementing DPYD Testing
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Establishing DPYD Testing Guidelines

Who to test « Patients who would be considered to start capecitabine or
9-FU therapy treatment at any point in treatment course

When to Test <  Order test at diagnosis or pre-treatment visit

 Epic order send out to Labcorp or through commercial
What to test laboratory (e.g. Guardant) using a paper requisition
(preferred)

Authorized * Oncologists, oncology advanced practice providers
providers * (NPs, PAs)

Lab processing < » Targeted genotyping results in 7-10 days




Testing Results of DPYD

DPYD Test currently orderable via:

» Epic order sent-out to LabCorp
(Epic Results)
« Guardant (Media)
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Utilizing Clinical Decision Support

Impaortant (1)
(1) DFYD Testng = Raguinad Betore Infating Capectabing.

DPYD Genotyping MUST be Performed Before Starting Capecitabine

Eﬂﬂﬂtm“’b&l camas a rsk of seware or |"E|-||'I'BH|:E|F‘I'H] Eraciy i pahents with raduced dihydmpymimedne
dehydiogenase [DPD) activity due 1o DPYD varants

= To sooept i advice, remove (e order for capacithbine, select Add to confirm that o DPYD teat Wil Be ordered,
clich fussipt. and thén place an arder for DPYD teating &% per MIHS poiicy,
= Toignare this advice and procesd withcat 1eating. select an Acknowlsdgement resion snd click Azcepl

For sakbons sxaziance: contect oz of PEafimagniznp pog

Ramone The follwing orders?

Apply the following?

“ Do Mot Ak DEYD best to be oroered?

Arurorrenses REasan

. T “ [ capeciabing (KELDDAY SO0 my i
T 1 258 BRUTC by IR0UT N e rooameng: aned | 255 Mg in e earing , Dap-50 kel E-

e Patient is a normal metabolizer

e Patient is an intermediate metabolizer

e Patient is a poor metabolizer

e Test ordered and resulted as indeterminant.
e Test ordered, result pending

e Urgent treatment is clinically indicated

e Therapy was previously tolerated

e Patient declined testing

e Topical therapy indicated. Routine DPYD
testing is not recommended. Consider testing
only in patients with prior severe
fluoropyrimidine toxicity or suspected DPD
deficiency.

ml  Acknowledgement Reasons —_—




Utilizing Clinical Decision Support

DPYD-Guided Dosing Recommendations

DPYD result | DPYD Phenotype | Activi Ly Dosing Recommendations
| | Score |
*1/*1 Normal Metabolizer 2.0 Standard dosing”
*1/c2846A>T Intermediate 1.5 Reduce starting dose by 50%, followed by titration of
metabolizer dose based on toxicity (typically increase by 5% - 15%) in
cycle 2 or 3. Some may be escalated to full dose if well-
tolerated.

*1/*2A Intermediate 1.0 Reduce starting dose by 50%, followed by titration of
*1/*13 metabolizer dose based on toxicity. Some may need further dose
C.2B46A>T fc.2B46AST reductions due to adverse events.
c.2846A>T/*2A Poor Metabolizer 0.5 Avoid Muoropyrimidines.
c.2846A=T /13 If alternative agents are not an option, administer a strongly

reduced dose (i.e, < 25% of normal starting dose), followed
by titration of dose based on toxicity.

*ZAS*ZA Poor Metabolizer (1] Avoid Muoropyrimidines.
*2A/*13 Use alternative agents.
*13/*13

Decreased function allebes inclode ¢ 12360 A [agging DPYD-HapB3), e 28464 T [p0949). No function alleles incdude DPYDM2ZA (2 1905+ 1G=A), DFYD*13
[c1679T=0). Refer to Clinical Pharmacopgenetics Implementation Consortium (CPIC) for comprehenzive list of alternative nomenclatures,

tFor alder, frail patients or those with multi-organ dysfunction, consider initlating Nooropyrimidines at a reduced dose.



Educating Staff

Applicable for Cyeles 1 and 2 of Fluoropyrimidine Therapy
[Capecitabine or Fluorourach)

Patient is orderad a regimen
e s aias
 Fluorouracil {5-FU}

Conflirm if DPYD best results
were sent via EPIC [Results

tab) or Guardant (Media tab)

Has DPYD Test been ordered
and resulted?




Educating Staff Has DPYD Test been ordered

and resulted?
Tes ' [+]
Tt emermpt based an oderance of priar
Maormal Padar
hietabali Flaorpuracd or Capecitabine regimenar |
@ ( Lot diciined by patisnt dod decumpnted »
I B A0 RN & nd oo grogreaa reate?
e a3 IntermedLate
Rtk e ) J
| Aure ke clinkalhy i
agpiagriale
sltermatives L_
b rbid In
BEACON andyer ':Hmn"“
Frogress Motes? snd prading
'\I:n-/ e ey
=15-5He _.l_-.
Mo
s thaere documeskatson ]
£hat diosing Bas baen Uil o] B Irbartritien oo 1o DPYD
—fe——=1  eonfitmed with tesd result documented in BEADDM and/'or
oncologst In BEACON mmr
afedfOF PPOGress Nate?
Wies
Enber et with
g No He e condirmation

o procesd with Sreatmesd




Informing Patients

_
WHATIS DPYD T'EStil'Ig gliggti“

WHATIS DPYDT WHY GET TESTED? . .
PHARMACOGENOMICS? & Patlent c{’unsellng

‘We perform a genetic test called DPYD testing befare
woul start chemotherapy with 5-FLU or capecitabine,
This test checks how your body breaks down the drug.
If vour body processes it mare siowly, the medication

Testing helps b
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can build up and cavse severe side effects.

Call your care team immediately if yvou experience
any of the following symptams:

v @ & &

persistent Mauth saras TS Fervir ar
diarrhea nausea ar chitls
vorniting

¢ 2 90 L

unusLad shortnessof confusion  spwons rednoss.
Bleading breath pealing. o pain
in youhandsest

If any of these coour after hours, go to the emergency

department and call the on-call oncolozy provider,
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Conclusions

N\

DPYD plays an important role in metabolism of
fluoropyrimidines to inactive metabolites

Pharmacogenomic guided DPYD dose adjustments result
in reduced adverse events and no difference in outcomes

ISMP methods to implement DPYD testing have been
practical and successful at a large academic medical center



Questions?

Thank you!

Marina Samuel, PharmD
PGY-2 Oncology Pharmacy Resident
The Mount Sinai Hospital

Mount
Sinai




