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Later-Line Choices for Patients With Metastatic Breast Cancer : Epizode 21

UGT1A1 Status Underutilized in Predicting Sacituzumab Toxicity in MBC

April 8, 2024
By Targeted Oncology Staff
* Incertidumbre sobre traslacion de resultados de pruebas
genéticas a la prescripcion/dosificacién de farmacos? o@@@@@
© Diﬁcu Itad en EI acCceso a plataformas de pruebas During a Case-Based Roundtable® event, Mark Pegram, MD, discussed the value of testing for UGT1AT status in patients receiving sacituzumab govitecan for

hormone receptor—positive breast cancer in the second article of @ 2-part series.

farmacogenéticas de la linea germinal?
MEDIA~ PUBLICATIONS~ CASE-BASED ROUMDTABLE PARTMERS RESOURCES~ SUBSCRIBE

*  Falta de directrices de cdmo y cuando prescribirlas?
. . . o~ the UGT1A1 status’s for anticipating the safety outcomes of patients in
* Escasez de sistemas de apoyo a las decisiones clinicas* P pating Y P
*  Mutaciones germinales implicadas fundamentalmente en
18, which is the active metabolite of irinotecan, is predicated by this enzyme
prevenir toxicidad ins; there are multiple, but there are some that impact the metabolism of SN-
e *28/*28 patients who have the polymorphism in both alleles of this gene.

* Investigaciones fundamentalmente académicas ot oo M
an gram,

izy Yuan-Huey Hung Endowed Professor of Medical Oncology

[Some institutions use] germline DNA sequence analysis to understand the UGT1A1 gene sequence hefore prescribing Stonord Univeretty Sehool of
sacituzumab govitecan or irinotecan. We don't...[and] | don’t know why that is—we probably should. We can do it. It's
expensive, and | assume that's the main reason why we're not doing it on everybody routinely. You could start at a lower

dose; if you knew for a fact that you have a *28/*28 genotype, you wouldn't want to give that patient a full dose on cycle 1.

The same is true for irinotecan in colon cancer and other neoplasms. I've never tried to get reimbursed before; | don't know
the answer. But | would think if somebody got sick on the first cycle and then you get it, you can probably get reimbursed
for [testing]. But at that point, you're going to hold and then dose reduce anyway. [The test] would be just for the chart, but
it's not going to change anything. Even if you have to explain the cycle and toxicity. It's satisfying because you have an
explanation, but it's not going to change your action. So some patients might be able to live without it.

going to change what you're going do, then do you need to do the test in any discipline?

But the pharmacologists in the world are [disappointed] when we don't do these genotypes, because they spent their whole

areer developing this association and now dlinicians are [less enthusiastic] about it. That will probably change in the next

generation,

Wellmann R, et al. Cancer 2018;124(14):3052-65
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v Incremento en la evidencia disponible sobre alteraciones genéticas
germinales con impacto terapéutico

Belinostat Completed Phase 1 Trials for Solid Tumors / Hematological Malignancy Treatment

INDICATIONS STATUS PURPOSE PHASE
Famnlated Traztmant 1

ClinicalTrials.gov

Find Studies [l  Study Basics [l  Submit Studies[ll Dataand APIIll Policy[ll Aboutll My Saved Studies (0)>
— —
HomelllSearch ResultsilStudy Record

Extension Study for Pa

_ " . The U.S. government does not review or approve the safety and science of all studies listed on this website.
Establish the PK of Be il
Read our full disclaimer for details.

elinostat

o

A Study of
COMPLETED @

Establish the PK of Belinostat in Patients With Wild-type, Heterozygous, and Homozygous
UGT1A1*28 Genotypes

ClinicalTrials.gov ID @ NCT02680795

Sponsor @ Acrotech Biopharma Inc.

Information provided by @ Acrotech Biopharma Inc. (Responsible Party)

Last Update Posted @ 2021-09-14

EUROPEAN MEDICINES AGENCY m v |mp|icaCién AgenCiaS regUIadoraS

agencia espanola de
medicamentos vy
productos sanitarios
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ARTICLE [ ook o oen
Pharmacogenomic biomarker information on drug labels of the
Spanish Agency of Medicines and Sanitary products: evaluation
and comparison with other regulatory agencies

Maria Estbvez-Paredes ("2, M. Carmen Mata-Martin (5™, Fernando de Andrés (5'2? and Adrian LLerena (5'2*%

20 -

Percentage of Drug Labels
=5

ATC group

Estevez-Paredes M, et al. Pharmacogenomics Journal 2024;24(2):1-11

Drug Label Section

®=  55,4% FT incluyen informacién sobre biomarcadores

farmacogenéticos

= 509 biomarcadores farmacogenéticos distintos

4.1. Therapeutic Indications

4.2. Posology and method of administration

4.3, Contraindications

4.4. Special warnings and precautions for use

4.5. Interaction with other medicinal products and other forms of interaction

4.6. Pregnancy and lactation

4.7. Effecs on ability to drive and use machines

4.8. Undesirable effects

4.9.0verdose

5.1. Pharmacodynamic properties

5.2. Pharmacokinetic properties
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Catalogo de Pruebas Genéticas y Genémicas

A Consulta de Informacion ~

Catadlogo Comun de Pruebas Genéticas y Gendmicas

SNS

Las pruebas genéticas y gendmicas constituyen un elemento esencial para el diagndstico y prondstico de enfermedades de alto impacto san
enfermedades raras y oncoldgicas, y 1a seleccion y el seguimiento de tratamientos Gptimos.

El acceso a este catalogo como parte de la cartera comin de servicios debe garantizarse a todos los usuarios del SNS.

Busqueda Avanzada

Area

Farmacogenomica x

Cadigo CIE-10 Diagnosticos

Seleccionar

Tipo de Estudio Genético

Seleccionar

Tipo de Técnica a Utilizar

Seleccionar

Genes o Regiones a Estudiar

Grupo de patologias

Seleccionar

Coédigo ORPHA

Seleccionar

Tipo de Muestra

Seleccionar

Tratamiento Farmacolégico Asociado

Seleccionar

Buscar

[] Atazanavir

[] Azatioprina

[] Bevacizumab

No se han encontrado resultados que coincidan con el filtro se [l capecitabina

[[] carbamazepina

Patologia

Seleccior

Utilidad C

Seleccior

Tipo de A

Seleccior

Estado

Seleccior

Detale Regictro [

Fedha Ulima Rosision: 230062023

Area Grupo de patologlas
Farmacogondmics MNeoplasie malgras
Cadigo CIE-10 Diagnasticas Coudign DRFHA

Fatalogla

Tumores malignes. ¥

= COO - Meoplasia makgnea de lahis
= C01 - Heoplasia mabgna de: base de b lengueas

Ma hay ningin codigo ORPHA

= COZ - Neoplasia makgna do oiras panes de i kngua y e las no especicadas
= COZ - Neoplasia makgna dc encla
= CO4 - Neoplasia makgna oc such dc fa boca

Tipo de Eshudic Genético Utilicdlad Clinica

Analss de fammacogentica y lanmacogenomica x Sequndad ool ramicnin x

Tipo de Técnica a Utilizar Tipa de Muesira
Fanei de genes: X Salva x | | Sangre peritnca X

SOOCNCIACHIN dE Un S0l [ enimutciones
especihicas [Sanger) »

MLFA o equivalenic x

Especimomeria de masas

Analzs do opresion de genes: ARNscqicDBE
especihoRT-PCRAT.QRFCRAMaYS de cxprestnn
S AT x

= de Indicaciin Clinica

Tipo de Alterachkon

Vananie puniul [SHVMpeguofias delconnes!

msrrciones (nsidef)iduplicacones x

Tratamiento Farmacolagico Asoclada

Capeciabina ¥

Candidatee 2 fratsmicntos con Sucropinmidines

Genes o Aeglanes a Bm

DFYID

Acreditacian I Certficacion

Ohsemvaciones

imdsponsabing NM_DOOL10 3 DEYDoc. LO05+1G A [*28), o 1679T=C {*13), c.2840A>T, [c.1129-5033CGie. 12364 HapB3)
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» Fluoropirimidinas = DPYD
> Irinotecan 2 UGT1A1
» Tiopurinas = TPMT, NUDT15



DPYD — Fluoropirimidinas

s

Upfront Genotyping of DPYD*2A to Individualize
Fluoropyrimidine Therapy: A Safety and Cost Analysis

Authors: Maarten J. Deenen, Didier Meulendijks, Annemieke Cats, Marjolein K. Sechterberger, Johan L. Severens, Henk Boot, Paul H. Smits, Hilde Rosing

T St S N T TR e eimm m e

DPYD genotype-guided dose individualisation of fluoropyrimidine therapy in patients
with cancer: a prospective safety analysis

Linda M Henricks, PharmD ' - Carin AT C Lunenburg, MSc ' - Femke M de Man, MD %' - Didier Meulendijks, Pharmp P
Geert W J Frederix, PhD . Emma Kienhuis, BSc 9 et al. Show more

O EUROPEAN MEDICINES AGENCY

SCIENCE MEDICINES HEALTH

EMA recommendations on DPD testing prior to
treatment with fluorouracil, capecitabine, tegafur
and flucytosine

I AGENCIA ESPARNOLA
1

DE ME
¥ PRODUCTOS SANITARIOS

PUNISTERIO
BeSANGA o

Fluorouracilo, capecitabina, tegafur y flucitosina en
pacientes con déficit de dihidropirimidina
deshidrogenasa

Deenen MJ et al. J Clin Oncol 2016;34(3):227-34
Henricks LM et al. Lancet Oncol 2018;19(11):1459-67
Nunez-Torres R et al. Pharmaceutics 2023;15:1286-99

Estudios prospectivos demostraron que el genotipado DPYD previo a la
administracion de fluoropirimidinas reducia la toxicidad y ademas era
coste-efectivo

En 2017 CPIC publica guia para genotipado y recomendaciones de
dosificacién

En 2020 EMA y AEMPS recomiendan genotipado previo al inicio de
tratamiento y se incorpora a practica asistencial

DPYD es altamente polimodrfico en poblacion espafiola = variantes no
funcionales en aproximadamente 4% de la poblacion

Reduccién Actividad Enzimatica

*  ¢.1905+1G>A (*2A) 50% Heteroc - 75% Homoc
*  ¢.1679T>G (*13) ~® 4 Heteroc - 75% Homoc

*  C.2846A>T 30% Heteroc - 39-59% Homoc

* ¢1236G>A 35% Heteroc - 41-55% Homoc

https://files.cpicpgx.org/data/guideline/publication/fluoropyrimidines/2017/29152729.pdf

CONGRESO
NACIONAL



H)CPIC

Clinical Pharmacogenetics
Implementation Consortium

Consensus of experts from the Spanish Pharmacogenetics

Tablel1 A of likely DPD phenot based on DPYD . . . . A
E " DFD phenctypes Lased on DPYP genotyees. - and Pharmacogenomics Society and the Spanish Society of Medical
Likely phenotype Activity score’ Genotypes Examples of genotypes . . .
DPYD normal metabolizer 2 A indiidal carmying two ol= W =, cI85T=Cl{ = |, ¢ [1627A~G}{ = | 0nco|ogy for the genotyping of DPYD in cancer patients who are
normal function alkeles.
DPYD itemediats metaboller Tois T e oyt 719057 16 AH =], SHSTOTGH =, candidates for treatment with fluoropyrimidines
normal function allele plus C.[2B46A-T] ¢.[1128-5823C=G)[ =
one no function allele or one £.[1129-5923C>G];[1129-5923C>G]"
decreased function allele, €.[2B46A-T]:[2B46A-T] . 1 . . 2 L. 3 4 " 5 - 6 7
or an individual canying two P. Garcia-Alfonso’ ) - M. Saiz-Rodriguez“® - R. Mondéjar” - J. Salazar” - D. Paez’ - A. M. Borobia®® - M. J. Safont’ -
A retonaieee I. Garcia-Garcia® - R. Colomer® - X. Garcia-Gonzalez® - M. J. Herrero'® - L. A. Lopez-Fernandez® - F. Abad-Santos'’
DFYD poor metabolizer Oor0.5 An individual carmying two no €.[1905+1G>A] {1905+ 1G>A],
function alleles or an individual c[16T9T =G 16T9T=G],
carrying one no function plus €.[1905+1G>A][ 28464
ki i HSPTE A% Table 4 Dosing of fluoropyrimidines according to DPD phenotype based on genotype
“Calculated &s the sum of the two lowest individual variant activity scores. See text for further “Allele g tof allele
can be found on the CPIC website {DPYD Allele Functionality Table avallable at [ref 4]) "HGVS nomenciature using the reference sequence NM_000
causal varant. See OPYD Allele Functionality Table available at [ref 4] for other HapB3 proxy SNPs. PhBI]Ul)’pe GBHOlype lmpllcilll()lls D()Slllg I‘eUUl’l]IHClldall()l]
Normal metabolizer Wild-type (absence of mutation) Normal DPD activity and normal risk  According to the data sheet
Table 1: Recommended dosing of fluoropyrimidines by genotype (/\Cti\’ity score 2) for ﬂunropyrimidinc tOXiCity
Adapted from Tables 1 and 2 of the 2017 guideline manuscript (November 2015 Update on Pharm  nlermediate metabo-  Wild-type allele and mutated allele Decreased DPD activity (30-70%) Reduce start : llowed
lizer (activity score (*2A 0 *13 or ¢.2846A>T or HapB3)  and increased risk for severe or even Y titration of dose based on toxict
LIKELY PHENOTYPE ACTIVITY SCORE® GENOTYPESY EXAMPLES OF GENOTYPES® 1_1 ‘5) Two mutaled al]eles f;llal drug‘ LUEFlly When [Ieuled W1th Ur phal-macoklnellcs
(c.2846A>T or HapB3) uoropyrimdames
An individual -
DPYD Mormal c[=L[=] [B85T=C7;[=],
Metabolizer B carmving two ne27a> 6h:1-] Poor metabolizer Two mutated alleles (*2A or ¥13 Complete or almost complete DPD Contraindicated treatment with fluo-
normal alleles
— (Activity score 0-0.5)  One mutated allele (*2A or *13) and deficiency and increased risk for ropyrimidines; look for alternative
An individual
camving one one mutated allele (¢.2846A>T or severe or even fatal drug toxicity agents
allele plus one [1905+ 16> ATL[=], <. when treated with fluoropyrimidines
no fu:ctlon [1679T>G";[=], c.[zaa_aAn'],- H&pB3) py
OPYD Intermediate allele or one [=]; c.[1128-5823C>G];[=]; ¢
Metabolizer Terts decreased [1129-5923C> G;[1129— . - . . . - . . g
function allele, 5923C> GJ; c.[2846A>T]; 5-FU 5-fluorouracil, CPIC Clinical Pharmacogenetics Implementation Consortium, DPD dihydropyrimidine dehydrogenase
or an individual [28464>T]
carmving e *In the event that alternative agents are not considered a suitable therapeutic option and patient has an activity score of 0,5, CPIC indicates that
function alleles 5-FU could be administered at a strongly reduced dose (<25% of the normal dose) with early therapeutic drug monitoring of plasma concentra-
tion of 5-FU, to discontinue therapy if the drug level is too high [1]
An individual
carrying two no N -
function alleles €. [1905+ 1G> A [1905+1G=>A], increased risk for alternative agents are not considered
DPYD Poor or an individual €.[1679T= G|;[1679T>G], ¢ severe or even fatal a suitable therapeutic option, 5-
Metabalizer 0oro.s carrying one no [1905+1G> A]:[2846A>T] c. drug toxicity when fluorouracil should be administered streng
function plus [1905+16G>A]:[1129-5823C> G] treated with at a strongly reduced dose® with
one decreased fluoropyrimidine early therapeutic drug monitoring.
function allele drugs Activity score O Avoid use of 5-

fluorouracil or 5-fluorouracil
prodrug-based regimens.

| https://doi.org/10.1007/512094-021-02708-4

' 6 Q e
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DPYD — Fluoropirimidinas
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Survival of Patients With Cancer With DPYD Variant Alleles
and Dose-Individualized Fluoropyrimidine Therapy—A
Matched-Pair Analysis

Jonathan E. Knikman, MSc"* (3 Tyche A. Wilting, MSe' (B; Mana Lopez-Yurda, PhD? (3 ; Linda M. Henricks, PhD*; Carin A.T.C. Lunenburg, PhD®;
D N e T
» Evalud PFSy OS en portadores de variantes tratados con dosis reducidas de
fluoropirimidinas
» Ni PFS ni OS se vieron afectadas por la dosis guiada por genotipado en

pacientes portadores de variantes DPYD

» PFS més corta en portadores de la variante ¢.1236G>A

> Wonitorizar estrechamente al paciente \...
samstar dosis en funciéw de toxicidad

DOI https://doi.org/10.1200/JC0.22.02780



DPYD - Fluoropirimidinas

» Otras variawtes podrian tever repercusién

importante en toxicidad

Catalogo Comun de Pruebas Genéticas y Genémicas del
SNS

e ———

Tipo de Alteracion

Variante puntual (SNV)/pequeias
(ins/del)/dy

Tratamiento Farmacolégico Asociado

Panel de genes x Saliva x | | Sangre periférica x

) ‘

Fluorouracilo x

de un solo

especificas (Sanger) x
MLPA 0 equivalente x

Espectrometria de masas x

Analisis de expresion de genes: ARNseq/cDNA

especifico/RT-PCR/RT-gPCR/arrays de expresién/in
situ RT x

Criterios de Indicacion Clinica

Candidatos a tratamientos con fluoropirimidinas

Genes o Regiones a Estudiar

DPYD

Acreditacion | Certificacion

Observaciones

Indispensables NM_D0D110.3(DPYD):c. 1905+ 1G>A (*2A), ¢.1679T>G (+13), ¢.2846A>T, [c.1129-5023C>G/c.1236G=A](HapB3)

5-fluorouracil (in vitro)

Activity Value (Optional)

F24 ~ b2

4 A | B
1 GENE:DPYD
2 | Allele/cDNA/rsID
3 |Reference 10
4 |c460>6 1.0
5 |c610T 0.0
6 |c.62G>A 1.0
7 |c.B5T>C(*9A) 1.0
B |c.295_298delTCAT (*7) 0.0
9 |c.313G2A 10
10 |c.525G>A 10
11 |c.557A>G 05
12 |c.601A>C 00
13 c.632AG 0.0
14 |c.703C>T (*8) 0.0
15 |c.775A>G 1.0
16 |c.86BA>G 05
17 |c.929T>C 10
18 |€.1003G>T (*11) 10
19 |c.1024G>A 0.0
20 |c.1057C>T 0.0
21 |c.1108A>G 1.0
22 |€.1128-5923C>G 05
23 |€.1129-5923C>G, c.1236G>A {HapB 0.5
24 |c.1156G>T (*12) 0.0
25 |c.1181G>T 1.0
26 |€.1218G>A 1.0
27 |c.147505T 00
28 |C.14B4AG oo
29 |c.1519G>A 10
30 |c.1543G>A 10
31 |c.1577C6 10
32 |c.1601G>A("4) 10
33 |€.1627A>G (*5) 10
34 |c.1679T>G (*13) 0.0
35 |c.1682G>T 1.0
36 |c.1774CT 0.0
37_( 1775G>A oo
38 |c.1777G>A 0.0
39 |C.1796T>C 1.0
40 |c.1896T>C 10
41 |c.1898delC (*3) 00
42 |c.1905+1G>A (*24) 00
43 |c.19050G 1.0
44 |c.2021G>A 0.0
AR e FIRIESA

An
Allele Function Column Definitions

Allele Biochemical Functional Status
(Optional)

Normal function
Normal function
Ne function
Normal function
Normal function
No function
Normal function
Normal function
Decreased function
No function

No function

No function
MNormal function
Decreased function
MNormal function
Normal function
No function

No function
Normal function
Decreased function
Decreased function
No function
Normal function
Normal function
No function

No function
MNormal function
MNormal function
Normal function
Neormal function
Normal function
No function
Normal function
No function

No function

No function
Normal function
Normal function
No function

No function
Normal function
No function

Marmal fumetinmg

Notes | Changelog | &

.)CPIC

Clinical Pharmacogenetics
Implementation Consortium

D

Allele Clinical Functional Status
(Required)

Normal function
Normal function
Ne function
Normal function
Normal function
No function
Normal function
Normal function
Decreased function
No function

No function

No function
Normal function
Decreased function
Normal function
Normal function
No function

No function
Normal function
Decreased function
Decreased function
No function
Normal function
Normal function
No function

No function
Normal function
Normal function
Normal function
Nermal function
Normal function
No function
Normal function
No function

No function

No function
Normal function
Normal function
No function

No function
Normal function
No function

_Marmal finetinm

Strength of Evidence
(Required)

Limited
Limited
Moderate
Strong
Moderate
Limited
Limited
Moderate
Limited
Limited
Moderate
Limited
Limited
Limited
Moderate
Limited
Limited
Limited
Strong
Strong
Moderate
Limited
Moderate
Limited
Limited
Limited
Limited
Limited
Moderate
Strong
Moderate
Limited
Limited
Limited
Limited
Limited
Moderate
Moderate
Strong
Limited
Limited

Limnitard
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DPYD - Fluoropirimidinas

Author manuscript
Clin Pharmacol Ther. Author manuscript; available in PMC 2014 January 01.

=~  HHS Public Access

Published 1n final edited form as:
Clin Pharmacol Ther. 2013 July ; 94(1): 158-166. doi:10.1038/clpt.2013.69.

A DPYD variant (Y186C) in individuals of African ancestry
associated with reduced DPD enzyme activity

Steven M. Offer!, Adam M. Lee', Lori K. Mattison'2, Croix Fossum’, Natalie J. Wegner',
and Robert B. Diasio™"

Department of Molecular Pharmacology and Experimental Therapeutics, Mayo Clinic Cancer
Center, Rochester, MN, U.S.A

and head & neck. L'he responses to 5-FU, both toxicity and etticacy, vary between racial groups,
potentially due to variability in enzyme activity of dihydropyrimidine dehydrogenase (DPD,
encoded by DPYD). In the present study, the genetic associations between DPYD variations and
circulating mononuclear cell DPD enzyme activity were evaluated in 94 African American and 81
European American volunteers. The DPYD-Y186C variant was unique to individuals of African
ancestry, and DPD activity was 46% reduced in carriers compared to non-carriers (279+35
compared to 514168 pmol 5-FU min~! mg~!; P=0.00029). 26% of the African Americans with
reduced DPD activity in this study carried Y186C. In the African American cohort, following
exclusion of Y186C carriers, homozygous carriers of C29R showed 27% higher DPD activity

compared to non-carriers (609+152 and 480+152 pmol 5-FU min~! mg™!, respectively; P=0.013).

Novel Genetic Variants Explaining Severe Adverse Drug Events
after Clinical Implementation of DPYD Genotype-Guided
Therapy with Fluoropyrimidines: An Observational Study

, Maria Martinez-Pérez 2-*, Maria Teresa Nieto-Sanchez 2, Gabriela Ruiz-Tueros 1,
, Alicia Torres-Garcia 1, Beatriz Gonzalez Astorga (7, Isabel Blancas 1,
1,209 and Rocio Mordn 1+2

1,1
1,3

Xando Diaz-Villamarin
Emilio Fernandez-Varon
Antonio J. Iafez %, José Cabeza-Barrera

1 Instituto de Investigacion Biosanitaria de Granada (Ibs.Granada), 18012 Granada, Spain
Hospital Pharmacy, Hospital Universitario San Cecilio, 18016 Granada, Spain

Department of Pharmacology, Center for Biomedical Research (CIBM), University of Granada,
18016 Granada, Spain

Medical Oncology, Hospital Universitario San Cecilio, 18016 Granada, Spain

—— T ET e E T ——yy T — = \—mT we— T = - gy ———w—=—y ——-— — - —— —= -- — e m — - .-

implemented the DPYD genotyping in our daily clinical routine, but we still found patients showing
severe adverse drug events (ADEs) to FPs. We studied among these patients the DPYD rs1801265,
1517376848, rs1801159, rs1801160, rs1801158, and rs2297595 as explanatory candidates of the interindi-
vidual differences for FP-related toxicities, examining the association with the response to FPs . We
also studied the impact of DPYD testing for FP dose tailoring in our clinical practice and characterized
the DPYD gene in our population. We found a total acceptance among physicians of therapeutic
recommendations translated from the DPYD test, and this dose tailoring does not affect the treatment
efficacy. We also found that the DPYD*4 (defined by rs1801158) allele is associated with a higher risk
of ADEs (severity grade > 3) in both the univariate (O.R. = 5.66; 95% C.I. = 1.35-23.67; p = 0.014) and
multivariate analyses (O.R. = 5.73; 95% C.1. = 1.41-28.77; p = 0.019) among FP-treated patients based
on the DPYD genotype. This makes it a candidate variant for implementation in clinical practice.
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UGTAA — Lrivotecan

( Metabolism of Irinotecan and Sacituzumab Govitecan )

SN-38is

also the
active form
of Irinotecan |

Distintos polimorfismos genéticos en UGT1A1 conllevan funcién
enzimatica reducida (baja actividad en el proceso de
glucuronidacién)

Varios alelos implicados, el mds importante alelo *28 (también *6)

Pacientes UGT1A1 *28/*28 presentan mayor toxicidad

30-40% individuos alelo *28, 10-15% homocigotos

om

agencia espafiola de
medicamentos y
productos sanitarios

Catalogo Comun de Pruebas Genéticas y Genémicas del

Criterios de Clinica st
Candidatos a tratamiento con irinotecan
Genes o Regiones a Estudiar
UGT1AL
Acreditacién | Certificacién
Observaciones
Indispensable UGT1A1*28. Uso secundario de la informacién obtenida: este genotipado (UGTLAL) puede ser Util para el ajuste de de sacituzumab-govite:

Datos farmacocinéticos/Tarmacodinimicos

idad de las principales toxicidades obtenidas con irinotecdn (p.ej, leuconeutropenia y diarrea), esta
relacionada con la exposicion (AUC) al firmaco y al metabolito SN-38. En monoterapia, se observaron
correlaciones significativas entre la toxicidad hematologica (disminucion de globulos blancos y neutréfilos
en ¢l nadir) o la intensidad de la diarrea y los valores de AUC del irinotecin y del metabolito SN-38.

Pacientes con actividad UGTIAI reducida

La uridina-difosfoglucuronosil transferasa 1A1 (UGT1A1) participa en la desactivacion metabélica del SN-
38, el metabolito activo de irinotecan, a glucurénido SN-38 inactivo (SN-38G). El gen UGTIAL es

altamente polimérfico, lo que da lugar a una gran variabilidad de capacidad tabolicas entre individuos.
Una variacion especifica del gen UGTIALI incluye un polimorfismo en la region del promotor y se conoce
como variante UGT1A1*28, Esta variante y otras deficiencias congcnitas en la expresion del gen UGTI1AL
(como el smdrome de Cng]cr-Nauar )r el smdromc dc G|lbcn) s¢ asocian con una rcduccton de Ia acnwdad

") y los lrldn l.duos homoc:gntot, para el aleto UGTIAI"’S (smdmmc de Gllbe‘l'l) pn':scrlmn un mayor
ncsgo de toxicidad hematologica (grados 3 y 4) tras la administracion de irinotecin en dosis moderadas o
altas (> 150 mg/m®). No se establecio relacion entre ¢l genotipo UGT1AI y la aparicién de diarrea inducida
por irinotecin.

A los pacientes homocigotos para ¢l alelo UGT1A1*28 se les debe administrar la dosis inicial normal de
irinotecan. Sin embargo, estos pacientes deben ser vigilados para detectar posibles reacciones adversas
hematologicas. Se debe considerar una reduccion de la dosis inicial de irinotecin en pacientes que hayan
experimentado previamente reacciones adversas hematologicas con el tratamiento anterior. No se ha
establecido la reduccion exacta de la dosis para esta poblacion de pacientes, y cualquier modificacion
posterior de la dosis debe basarse en la tolerancia del paciente al tratamiento (ver secciones 4.2 y 4.4.).

Por ¢l momento no existen datos suficientes para extraer conclusiones acerca de la utilidad del genotipado
del UGTIAL
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UGT1A1*28, UGTIAT*E

UGT1A1*28

Summary

Summarv
The FDA-approved drug label for irinotecan (CAMPTOSAR) states that a reduc
should be considered for patients known to be homozygous for the UGT1A1* >
label recommends to consider UGT1A1 genotype testing for the *28 and *6 al
approved drug label for irinotecan liposome injection (OMNIVYDE) contains lang

ConSiderar rEdUCCién dOSiS irinotecan para paCienteS homOCigOtOS ent Report (EPAR) for irinotecan (ONIVYDE) states that a reduced starting dose of 50 mg/me should be

ST1AT*28/*25 genotype, with 2 dose increase to 70 mgs/mé if tolerated in subsequent cycles, Individuals
are at increased risk for neutropenia.

homozygous for the UGT1A1*25 allele, but does not have a genotype testing * 28 0 *6
Prescribing > Pacientes heterocigotos (metabolizadores intermedios) podrian
Excerpt from the irinatecan (CAMPTOSAR) label: tener riesgo incrementado de neutropenia grave CE (liposomal irinatecan) of 50 ma/m2 should be considered for patients known to be homozygous for

:ase of ONIVYDE te 70 mg/m2 should be considered if tolerated in subseguent cycles.”

2.3 Dosage in Patients With Reduced UGT1A1 Activity When administered ir >
consider a reduction in the starting dose by at least one level of CAMPTOSA
or *6 alleles (*28/*28, *6/*6) or compound heterozygous for the UGT1A1*28
may be required based on individual patient tolerance to treatment. a 70 mg/m2 Segl:l n tOIeranCia)

Irinotecan liposomal = 50 mg/m? en homocigotos *28 (incrementar

Laccipis o uie mnuieean e e'YDE) EPAR:

Individuals who are heterozygous for either the UGT1A1*28 or *6 alleles (*1/%6, *1,428) are UGT1A1 intermediate metabeolizers and may
A reduced starting dose of ONIVYDE {liposemal irinotecan) of 50 mg/m2 should be considered for patients known to be homozygous

for the UGT1A1*28 allele...A dose increase of ONIVYDE to 70 mg/m2 should be considered if tolerated in subsequent cycles.

also have an increased risk of severe or life-threatening neutropenia. Published studies have shown that individuals with UGT1A1*25 and
*B alleles may be at an increased risk of severe diarrhea.

Closely monitor patients with UGT1A1%28 or *6 alleles for neutropenia during and after treatment with CAMPTOSAR, Individuals who are 7/7 homozygous for the UGT1A1*28 allele are at increased risk for neutropenia from non-liposomal irinctecan. In the
clinical study evaluating ONIVYDE+5-FU/LV, the frequency of = Grade 3 neutropenia in these patients {2 of 7 (28.6%)) was similar to the
Excerpt from the irinotecan (OMIVYDE) drug label: frequency in patients not homozygous for the UGT1A1*25 allele who received a starting dose of ONIVYDE of 70 mg/m2 (30 of 110
137 mm
{27.3%))...

In combination with fluorouracil and leucoverin for the treatment of patients with metastatic pancreatic adenocarcinoma after disease

progression following gemcitabine-based therapy [.] - . . . . . -
UGT1A1 activity is reduced in individuals with genetic polymorphisms that lead to reduced enzyme activity such as the UGT1A1*23

* The recommended dosage of ONIVYDE is 70 ma/m2 administered by intravencus infusion over 90 minutes every 2 weeks, polymorphism. In the population pharmacokinetic analysis in patients with ONIVYDE using the results of a subset with UGT1A1*Z8

* The recommended starting dose of ONIVYDE in patients known to be homozygous for the UGT1A1*28 allele is 50 mg/m2 genotypic testing, in which the analysis adjusted for the lower dose administered to patients homezygous for the UGT1A1%28 allele,
administered by intravencus infusion over 90 minutes, Increase the dose of ONIVYDE to 70 mg/m2 as tolerated in subsequent patients homozygous (N=14) and non-homozygous (N=244) for this allele had total SN-38 average steady-state concentrations of 1.06
cycles. and 0.95 ng/ml, respectively.

For the complete EPAR text with sections containing pharmacogenetic information highlighted, see the irinotecan EPAR POF
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REVIEW ARTICLE W) Check for updates

Dutch pharmacogenetics working group (DPWG) guideline for
the gene-drug interaction between UGTTAT and irinotecan
Emma C. Hulshof ) ""??°, Maarten J. Deenen'*?°, Marga Nijenhuis SM, Bianca Soree?, Nienke J. de Boer-Veger*, Anne-Marie Buunk?,

Elisa J. F. Houwink (%, Arne Risselada®, Gerard A. P. ). M. Rongen®'®, Ron H. N. van Schaik'", Daan J. Touw ('%'3, Jan van der Weide'*,
Roos van Westrhenen ('>'®"7, Vera H. M. Deneer'®'®, Henk-Jan Guchelaar*?' and Jesse J. Swen(®?*?'

Table 1. Genotype-phenotype translation.

Genotype

Description
two alleles with normal (or increased) enzyme activity
*28 and one allele with normal (or increased) enzyme activity

one allele with decreased enzyme activity other than *28 and one allele with
normal (or increased) enzyme activity

two *28 alleles
two alleles with decreased enzyme activity, of which at least one is not *28

NM normal metaboliser, IM intermediate metaboliser, PM poor metaboliser.

Examples

*1/*1, *1/*36

*1/%28, *28/*36
*1/*6, *1/*37, *36/*37

*28/*28
*6/*6, *6/*28, *28/*37

Phenotype predicted based on
genotype

NM
IM (*1/*28)
IM other

PM (*28/*28)
PM other

Table 2. Summary therapeutic recommendations based on UGTTAT predicted phenotype for irinotecan.

UGT1A1 predicted phenotype

If the patient tolerates this initial dose, the dose can be increased, guided by the neutrophil count.

Therapeutic recommendation

PM Start with 70% of the normal dose®.
(*28/*28) If the patie oterate s

PM other Start with 70% of the normal dose®,
IM No action required.

(*1/%28)

IM other No action required.

IM intermediate metaboliser, PM poor metaboliser.

“The normal dose is defined as the dose the patient would receive if he/she would not have a gene variant.

ial dose, the dose can be increased, guided by the neutrophil count.

Hulshof E et al. Eur ) Hum Genet 2023;31:982-87
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UGTAA1 = Irivotecaw

s

Genotype-Driven Phase I Study of Irinotecan Administered
in Combination With Fluorouracil/Leucovorin in Patients
With Metastatic Colorectal Cancer

Giuseppe Toffoli, Erika Cecchin, Gian
Enrico Mini, Sergio Pess

A genotype-directed phase |-IV dose-finding study of irinotecan
in combination with fluorouracil/leucovorin as first-line treatment
in advanced colorectal cancer

E Marcuello"*, D Paez'*, L Paré’, J Salazar™’, A Sebio', E del Rio® and M Baiget™*
'Medical Oncology, Universitat Autonoma de Barcelona, Pare Claret 167, Barcelona 08025, Spain; *Genetics Departments, Hospital de la Santa
Creu i Sant Pau, Universitat Auténoma de Barcelona, Pare Claret 167, Barcelona 08025, Spain; *U-705 CIBERER, Barcelona, Spain

ARTICLE
Clinical Study

Pharmacogenetic clinical randomised phase II trial to evaluate
the efficacy and safety of FOLFIRI with high-dose irinotecan
(HD-FOLFIRI) in metastatic colorectal cancer patients
according to their UGT1A I genotype

Fernandez-Plana’, Ana Sebio', Anna C. Virgili'™*, Liuis Cirera®, Agusti Bamadas’, Pau Riera™®,

avi
Ivana Sut

: Efficacy and safety of high doses of irinotecan

i in patients with metastatic colorectal cancer treated
: with the FOLFIRI regimen based on the UGTIAT

i genotype: A systematic review

Marta Miarons'®*, Pau Riera®4*, Sara Garcia-Gil,
i Fernando Gutiérrez-Nicolas®s

Pacientes con genotipo wild-type (*¥*1/*1) y *1/*28 (metabolizadores intermedios)
toleran dosis de hasta 370 mg/m? y 310 mg/m? respectivamente = 180 mg/m? de
irinotecan (Folfiri) es considerablemente menor que la dosis tolerada en estos grupos
de pacientes

Escalado de dosis con Folfiri segiin genotipo UGT1A1 (incluidos pac homocigotos *28).
Las DMT de irinotecan en pacientes con genotipo *28/*28 fueron un 30% menores que
las estandar de 180 mg/m?

Folfiri estandar vs Folfiri-Altas dosis (irinotecan 300 mg/m? para *1/*1, 260 mg/m?
para *1/*28. No diferencias en toxicidades graves (22,5% vs 20,5%). Tasa de respuesta
significativamente superiores en pacientes tratados con Folfiri-Altas dosis (67,5% vs
43,6%). No diferencias en PFS (mPFS 8,2 vs 8,6 m)

Dosis >180 mg/m? son bien toleradas por la mayoria de pacientes (UGT1A!*1/*1y *1/
*28). Estudios favorables al aumento de dosis en términos de TRO y SLP

Ry
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Variants Discussed on Label

Variants Discussed on Label UGT1A1%28

UGT1A1%28

> PaCientes homOCigOtOS pa ra alelo *28 de UGT]-A]- presentan mayor  (TRODELVY) states that patients with known reduced UGT1A1 activity should be closely

Summary

The FDA label for sacituzumab govitecan-hziy (TRODELVY) states that patient: riesgo de neutropenla’ NF y anemla

glucuronosyl transferase 1A1 (UGT1A1)*28 allele are at increased risk for neut
TRODELVY treatment. Closely menitor patients with reduced UGT1A1 activity

» Homocigotos para alelo UGT1A1*28: 20% poblacion raza negra, 10%

Prescribing

.z . .
raza blanca, 2% poblacién Asia oriental
Patients homozygous for the uridine diphosphate-glucuronosyl transferase umab govitecan) is metabolised via uridine diphosphate-glucuronosyl transferase (UGT1A1).

febrile neutropenia, and anemia; and may be at increased risk for other adv > V|g||ar estrechamente a pacientes con acthldad reducida de UGTlAl 5 the UGT1A1%28 allele lead to reduced UGT1A1 enzyme activity. Individuals wheo are

ntially at increased risk for neutropenia, febrile neutropenia, and anaemia and may be at
increased risk for ether adverse reactions following initiation of sacituzumab govitecan treatment (see section 4.8). Approximately 20% of

Closely monitor patients with known reduced UGT1A1 activity for adverse reactions. Withhold or permanently discontinue TRODELVY the Black population, 10% of the White population, and 2% of the East Asian population are homozygous for the UGT1A1%28 allele.
based on clinical assessment of the onset, duration and severity of the observed adverse reactions in patients with evidence of acute Decreased function alleles other than UGT1A1%28 may be present in certain populations, Patients with known reduced UGT1A1 activity
early-onset or unusually severe adverse reactions, which may indicate reduced UGT1A1 enzyme activity, should be closely menitored for adverse reactions. When unknown, no testing of UGT1A1 status is required as the management oﬂ

adwverse reactions including the recommended dose modifications will be the same for all patients,

Annctation
Annotation
Excerpts from the sacituzumab govitecan-hzly (TRODELVY) drug label:
Excerpts from the sacituzumab govitecan-hziy (TRODELVY) EPAR:
Increased Risk of Adverse Reactions in Patients with Reduced UGT1AT Activity
Use in patients with reduced UGTIAT activity

Patients homozygous for the uridine diphosphate-glucuronosyl transferase 141 (UGT1A1)*25 allele are at increased risk for neutropenia,

[EEUEE et peni i dapetiafardimovibela pisieace ik iogahegatie Slea Eug st s aled R BB 5N-38 (the small molecule moiety of sacituzumab govitecan) is metabolised via uridine diphosphate-glucuronosyl transferase (UGT141).

Genetic variants of the UGT1A1 gene such as the UGT1A1%28 allele lead to reduced UGT1A1 enzyme activity. Individuals who are
homozygous for UGT1A1*28 allele are potentially at increased risk for neutropenia, febrile neutropenia, and anaemia and may be at
increased risk for other adverse reactions following initiation of sacituzumab govitecan treatment (see section 4.8). Approximately 20% of
the Black pepulation, 10% of the White population, and 2% of the East Asian population are homozygous for the UGT1A1%28 allele.
Decreased function alleles other than UGT1A1*28 may be present in certain populations. Patients with known reduced UGT1A1 activity

Closely monitor patients with known reduced UGT1A1 activity for adverse reactions. Withheld or permanently discontinue TRODELVY
based on clinical assessment of the onset, duration and severity of the observed adverse reactions in patients with evidence of acute
early-onset or unusually severe adverse reactions, which may indicate reduced UGT1A1 enzyme activity,
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6-MTGMP
TPMT

GMPS

6-TUA
I8
HGPRT IMPDH
AZA—— 6-MP 6-TIMP
l TPMT l TPMT
6-MMP 6-MTIMP
6-MMPNs

!

Hepatotoxicity

Inhibition of purine
synthesis

®" Forman parte de esquemas para tratamiento de LLA
=  TPMT (tiopurina-S-metiltransferasa) y NUDT15 (Nudix-

B6-TXMP 6-TGMP 6-TdGMP

I

NUDT15 6-TGDP— 6-TdGDP | NUDT15

s | |

Induction of  Inhibition of RNA Inhibition of DNA
lymphocyte transcription replication
apoptosis

hidrolasa) inactivan tiopurias
® Variantes no funcionales de TPMT y NUDT15 inducen
mielosupresion, a veces con consecuencias muy graves

Table 1 Assignment of likely TPMT and NUDT15 phenotypes based on genotypes

Likely phenotype®

Genotypes

Examples of diplotypes

Assignment of likely TPMT phenotypes based on genotypes

Normal metabolizer

Intermediate metabolizer

An individual carrying two normal function alleles

An individual carrying one normal function allele
PLUS one no function allele

*1 /%1
*1 /%0 *1/%3A, *1/%3B, *1/*3C, *1/%4

Possible intermediate metabolizer

An individual carrying one uncertain/unknown
function allele PLUS one no function allele

*2/%8, *3A/*T

Poor metabolizer

An individual carrying two no function alleles

*3A/43A, *2/43A, *3A/*3C, *3C/*4,
*2/%3C, *3A/%4

Indeterminate An individual carrying two uncertain/unknown *6/*8
function alleles *1/*8
OR
one normal function allele plus one uncertain
allele function allele
Assignment of likely NUDT15 phenotypes based on genotypes
Normal metabolizer An individual carrying two normal function alleles *1/%1
Intermediate metabolizer An individual carrying one normal function allele *1/%2, *1/*3

PLUS one no function allele

Possible intermediate metabolizer

An individual carrying one uncertain function
allele PLUS one no function allele

*2/%5, *3/*%6

Poor metabolizer

An individual carrying two no function alleles

*2/*2- *2/*3’ *3/*3

Indeterminate

An individual carrying two uncertain function
alleles

OR

one normal function allele plus one uncertain
function allele

*1/%4, *1/*5
14/1\-5’ *5/*6

TPMT, thiopurine methyltransferase. NUDT15, Nudix (Nucleoside Diphosphate Linked Moiety X)-Type Motif 15
2See TPMT and NUDT15 Frequency Table and Diplotype-Phenotype Table? % for estimates of phenotype frequencies among different ethnic/geographic groups
and for a more comprehensive list of predicted metabolizer phenotypes.

=  TPMT - *2, *3A, *3C
10-12% portadores heterocigotos
0.1-0.3% portadores homocigotos
®=  Polimorfismos NUDT15 (rs11655232) incrementan la

toxicidad (tolerancia <10% dosis estandar en homocigotos)
https://files.cpicpgx.org/data/guideline/publication/thiopurines/2018/30447069.pdf
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Clinical Pharmacogenetics Implementation

Consortium Guideline for Thiopurine Dosing
Based on TPMT and NUDT15 Genotypes:

2018 Update

Mary V. Rellingl, Matthias Schwab>>* ® , Michelle Whirl-Carrillo®, Guilherme Suarez—Kurtzé,
Ching-Hon Pui’, Charles M. Stcins, Ann M. Moycr9 @ , William E. Evans', Teri E. Kleiné,

Federico Guillermo Antillon-Klussmann'®'!, Kelly E. Caudle', Motohiro Kato'?, Allen EJ. YeohB'M,

Kjeld Schmiegelow'>'® and Jun J. Yang'

| TPMT and NUDT15 genotypes known I

fable 2 Recommended dosing of thiopurines by TPMT ph

Mercaptopurine Azathloprine Thioguanine
Implications for Implications for
meraptopurine and Class ification of thioguanine
azathioprine Dosing da- Dosing Wa- p ypi Dosing recommenda- Classlfication of
Phenotype  phenctypk meesures tions for mercaptopurine tiors tions for { meesyres tions for o
TPMT normal Lower Start with normal Strong Start with normal Strong Lower Start with normal Strong
metabolizer concentrations of  starting dose’ (e.g., starting dose’ (e.g., concentrations of starting dose® (e.g.,
TGN metsbolites, 75 mg/m?/day or 2-3 mg/kg/day) and TGN metabolites, 40-80 mg/m?/day)
higher MeTIMP, this 1.5 mg/kg/day) and adjust doses of but note that TGN and acjust doses of
is the “normal" adgjust doses of azathioprine basad on after thioguanine thioguanine and
pattern. mercaptopurine (and of disease-specific are 5-10 x higher of other
Normal risk of any other guidelines. Allow than TGN after myelcsuppressive
thiopurine-related  myelosuppressive 2 weeks to reach mercaptopurine  therapy without any
leukopenia, therapy) without any steady-state after each or ine.  special hasis on
neutropenia, special emphasis on dose adjustment,*¥937 Normal risk of  thioguanine. Allow
myek m thiopurine-related 2 weeks to reach
compared with other leukopenia, steady-state after
agents. Allow at least neutropenia, each dose
2 weeks to reach mysiosuppression. adjustment. %
steady-state after each
dose adjustment.* 27
TPMT Moderate to high Start with reduoed starting Strong Start with reduced Strong Moderate to high Start with reduced  Moderate

|

| TPMT normal metabolizer (NM) |

| nuoTiswm | [ nuprisim | | nupTisem |

TPMT intermediate metabolizer (IM) |

NUDT15 NM

| Use standard dose

Dose reduction
recommended®. See NUDT15
PM recommendation®.

Consider dose
reduction’. See
TPMT IM
recommendation®.

TPMT poor metabolizer (PM)

[ nuor

15im | | nubtasem | | nubtisnm | | NuoTisim | | NubTISPM |

Consider dose reduction®.
See TPMT IM and
NUDT15 IM

Dose reduction recommended®. See TPMT PM

recommendation®.

Consider dose reduction®,
See NUDT15 IM
recommendation®,

Flgure 2 Recommended starting doses of thiopurines by thiopurine methyltransferase (TPMT) and NUDT15 phenotype. *Whether a dose

recorr

ionb-c,

Dose reduction
recommended®. See NUDT15
PM recommendation®.

CPIC® Guideline for Thiopurines and TPMT and NUDT15

Most recent guideline publication:

Clinical Pharmacogenetics Implementation Consortium Guidelines for thiopurine dosing based on TPMT and NUDT15 genotypes:
2018 Update (November 2018) 8

Updates since publication:

March 2024: At the time of guideline publication, the extent of dosage ion for thiopuri for patients with intermediate
metabolism for both TPMT and NUDT15 was unclear. A recent publication (PMID: 38230823) found that these individuals need a substantial dose
reduction to mitigate toxicity in TPMT/NUDT1S IM/IM patients. The for a TPMT i i i JOT1S i

metabolizer has been updated for all thiopurines to recommend a starting dose at 20%-50% of normal dosages. depending on the starting dose.
See here for updated recommendation tables (azathioprine, mercaptopuring, thioguaning). The pre- and post-tests alert tables have been updated

accordingly.

reduction is recommended from the starting dose depends on the level of the standard starting dose; for example, if the standard starting
dose of mercaptopurine is 75 mg/mz/day or higher, then a lower starting dose may be considered in intermediate metabolizers and would be
recommended in poor metabolizers, whereas if the starting dose is 50 mg/mQ/day or lower, a reduced starting dose may not be necessary in
intermediate metabolizers. "See Table 2 for recommendation. *For patients who are intermediate metabolizers for both TPMT and NUDT15,

further dose reduction might be needed compared with those who are only intermediate metabolizers with respect to one gene (TPMT or

NUDT15).

https://files.cpicpgx.org/data/guideline/publication/thiopurines/2018/30447069.pdf
]
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