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The Spanish Society of Pharmacogenetics and Pharmacogenomics (SEFF)

Members’ geographic distribution Members’ affiliation

3%

* Scientific Society specifically focused on pharmacogenomics
* Createdin 2005. Now 146 SEFF members

* Diverse and multidisciplinar

* Well-organized, highly dynamic with a shared objective

3%

Catalog of Genetic and Genomic tests

® i
[
=W =

= Hospital Sector

- = Research i
[V) f a8
2% 2%4‘/ : = Company b
a7 ,
. University 1

GOBIERNO MINISTERIO
DE ESPANA DE SANIDAD

9% , 19%
. pan 4%‘ = Community Pharmacy
 26% Collaborating Scientific Societies
’ P |
3% <~ 13% - Members’ activity @,KEONCESB.AN'W

3%

DE GENETICA HUMANA

1%
7% v = Laboratory se fh o
8 Farmacéuticos
= Pharmaco |0g y ‘ Sociedad Esponola Consejo General de Colegios Farmacéuticos

de Farmacia Hospitalari //
2% international " Clinical reports “ SEMERGEN
SREIAP
Other Vﬁx’m&!
de Atencion ‘

Primaria



The Spanish Society of Pharmacogenetics and Pharmacogenomics (SEFF)

To increase the safety and efficacy of drug treatments in our country

How?

 SEFF Strategy for the Clinical Implementation of Pharmacogenetics
(www.seff.es; 2022, 2024)

* Designed as a key element of the NHS Strategy for Personalized Medicine

* Provide support and guidance to the current Spanish Portfolio of Genetic
and Genomic Testing in Pharmacogenetics
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SEFF Strategy for the Clinical Implementation of Pharmacogenetics

Specific Objectives

** To develop recommendations to
support the homogeneous, high-quality
implementation of pharmacogenomic
testing across laboratories in Spain.

*** To establish standardized procedures
to ensure analytical quality and
consistent interpretation of results,
while providing clinical guidance
aligned with NHS Portfolio of Genetic
and Genomic Testing

SEFF

® 6 & 6 ® o & o
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Pharmacogenetic guidelines
Therapeutic guidelines

PGt terminology in Spanish
Alleles to be tested
Laboratory methods

Quality of tests and results

Map of PGt laboratories

Training of professionals




SEFF strategy for clinical implementation of pharmacogenetics
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SEFF strategy for clinical implementation of pharmacogenetics
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1 Guideline Coordinator (GC), 7 Working Groups (WGs) and 1 Program (P)

GC. Guideline Coordination Juliana Salazar, Institut de Recerca Sant Pau, Barcelona

WG1. Regulation Ana Peird, Hospital General Universitario de Alicante, Alicante

WG2. Metodology and Analytical Interpretation Maria Apellaniz-Ruiz, I. Investig. Sanitaria Navarra, Pamplona
WGS3. Clinical Recomendations Francisco Abad-Santos, Hospital U. la Princesa, Madrid

WGA4. Solid Tumors Ana Patifio Garcia, Clinica Universidad de Navarra, Pamplona

WG5. Education—Training Anna Gonzalez-Neira, Centro Nacional de Investigaciones Oncolégicas, Madrid

WG6. Map of Pharmacogenetics Laboratories Luis A. Lopez-Fernandez, Hospital GU. Gregorio Marafion, Madrid

WG7. Communication and Dissemination Ana E. Rodriguez, Centro de Investigacion del Cancer, Salamanca

P. Proficiency Testing (PT) Olalla Marofas, Medicina Gendmica, Univ S. de Compostela, Santiago de Compostela
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Society + SEFFGuides + Laboratories + Agenda + Training + Present + Contact

15 Guidelines — 17 genes

Spanish Society of Pharmacogenetics and Pharmacogenomics

Discover the society in its sections

The Spanish Society of Pharmacogenetics and Pharmacogenomics (SEFF) is a multidisciplinary and cross-disciplinary scientific society of national scope, representing

approximately 150 professionals. Its main objective is the translation of available scientific knowledge 10 optimize the safety and efficacy of pharmacological treatments

received by patients through personalized medicine. To this end, we have developed the General Strategy for the Clinical Implementation of Pharmacogenetics, which is

designed to become a fundamental element of the Spanish Strategy for Personalized Medicine promoted by the Ministry of Science and Innovation. Our actions should

facilitate the inclusion of pharmacogenetics in the Basic Portfolio of Services of the National Health System

Working groups

Consult information and participate in our working
groups to contribute 1o the implementation of

Personalized Medicine.

Courses, Conferences and
Congresses

Receive information about courses, conferences,
congresses, and training activities organized by the
SEFF.

Proficiency Testing

We are introducing a pioneering accreditation in
Pharmacogenetics that will contribute 10 the

implementation of Personalized Medicine.

https://seff.es



Implementation of the Pharmacogenetic testing catalog of the National
Healthcare System

Xandra Garcia Gonzalez

SEFF Board member

Pharmacogenetics Unit, Pharmacy Department
Hospital General Universitario Gregorio Maraion,
Instituto de Investigacion Sanitaria Gregorio
Maranon, Madrid, Spain
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Pharmacogenetic testing catalog of the NHS in Spain
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The catalog of genetic tests for the Common Portfolio of Services 1)
of the NHS was unanimously approved by the Interterritorial caet o
Health Council on June 23, 2023.

The catalog began with 8 prioritized areas, including ok pe oo Peio o oot e
Pharmacogenomics I::E::I:F:IZ(ZQIALDELSlSTEMANACIONALDESALUD.

Que, en la sesion plenaria del Consejo Interterritorial del Sistema Nacional de Salud,

Designed to be be progressively completed (already includes 20 Fopebraphebophp o siaghfoordoc s i ook hphiasr oo

areas) and updated periodically (Pgx working group already i s
working in new version)

Que, previamente, esta Secretaria habia procedido al envio, a todas las personas
integrantes del Consejo, de la documentacion correspondiente al asunto referenciado.

Que, en dicha sesion, cuya Acta se encuentra pendiente de lectura y aprobacion en una
proxima reunion plenaria, el Presidente sometio a la consideracion del Pleno la indicada
propuesta de Acuerdo.

Que finalmente, el Pleno del Consejo Interterritorial del Sistema Nacional de Salud,
aprobo el Acuerdo sobre el Catalogo de pruebas genéticas de la Cartera comun de
servicios del Sistema Nacional de Salud que figura como Anexo al presente
certificado.

PHARMACOGENOMICS CATALOG A . o .
Y para que conste, se expide la presente certificacion a los efectos oportunos, en Madrid,
a fecha de la firma.

e 33 disease/gene pairs EL PRESIDENTE

José Manuel Mifiones Conde

* 12 genes for 23 drugs/groups of drugs in
certain indications

* Includes 45 additional drugs that can also be
adjusted based on obtained genotypes
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Pharmacogenetic testing catalog of the NHS in Spain

INCLUSION CRITERIA:

1. Level of evidence for the gene/phenotype relationship 1A in PharmGKB (existence of Clinical Guidelines)

2. Highest level of recommendation 1 or 2 (out of 4) from the AEMPS or one of the Drug Regulatory Agencies referenced in PharmGKB (USA,

Canada, Switzerland

, Japan, EMA)

2b. Exceptions due to scientific relevance or use in the NHS, limited to defined cases: CYP2C19 and clopidogrel, voriconazole, and PPIs

Drug Gene(s) Indications
Abacavir HLA-B*5701 Candidates for abacavir treatment (mandatory testing as per technical sheet)
\oriconazole CYP2C19 Prophylaxis of invasive fungal infections in high-risk allogeneic hematopoietic stem cell transplant (HSCT)

recipients. Limited to cases with suspected lack of response or adverse reaction.

Atazanavir

CYP2C19, UGT1A1

Candidates for atazanavir with concomitant use of voriconazole and ritonavir (CYP2C19 testing mandatory as per
technical sheet)

Fluoropyrimidines DPYD Candidates for fluoropyrimidine treatment (mandatory testing as per technical sheet)
Irinotecan UGT1A1 Candidates for irinotecan treatment
Thiopurines TPMT, NUDT15 Candidates for thiopurine treatment

Carbamazepine

HLA-A*31:01, HLA-B*15:02

Candidates with risk of severe adverse reactions: 1) Asian populations; 2) Personal or family history of severe
cutaneous drug toxicity; 3) History of severe cutaneous reactions to carbamazepine

Phenytoin HLA-B*15:02 Candidates with risk of severe skin reactions (same three risk groups as above)
Oxcarbazepine HLA-B*15:02 Candidates with risk of severe skin reactions (same three risk groups as above)
Siponimod CYP2C9 Candidates for siponimod treatment (mandatory testing as per technical sheet)
Clopidogrel CYP2C19 Limited to suspected treatment failure or adverse drug reactions

Statins SLCO1B1 Patients with severe side effects (e.g., rhabdomyolysis) from simvastatin

Ilvacaftor CFTR Candidates for ivacaftor treatment (mandatory testing as per technical sheet)

Allopurinol HLA-B*58:01 Candidates with high risk of adverse reaction, especially in Asian and African populations
Proton Pump Inhibitors CYP2C19 In Helicobacter pylori treatment context, limited to failures of second-line therapies and beyond
Eliglustat CYP2D6 Candidates for eliglustat (mandatory testing as per technical sheet)

Pimozide CYP2D6 Candidates for pimozide treatment

Tetrabenazine CYP2D6 Candidates for tetrabenazine treatment

Rasburicase G6PD Candidates at high risk of G6PD deficiency (mandatory testing as per technical sheet)




Pharmacogenetic testing catalog of the NHS in Spain
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Access the Common Service Portfolio tests must be guaranteed nationwide for patients fulfilling the criteria

Implementation is delegated to Regional Healthcare Authorities

2 years later...

Heterogeneous models and wide differences in progress and patient access f

March 2025, SEFF WG06 (Map of Pharmacogenetics Laboratories in Spain) launched a National Survey on
the implementation of Pharmacogenetic studies in the NHS. Results will help:

* Improve access to these studies for all patients who can benefit from them.

* Identify healthcare professionals involved.

* Optimize the processes and resources necessary to carry out these tests.

* Promote research in the field of pharmacogenetics.

* Provide objective data to establish effective dialogue with the administration,
identify needs, and define improvement strategies.
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Pharmacogenetic testing catalog of the NHS in Spain
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65 responses from 64 different centers IMPLEMENTATION STATUS

A plan is being
conceived; 10;
15%

CENTERS WITH PGX

Cantabria; 1;2% | = ‘] oo L

Aragon; 1;2% | ™~ k' 2
A
Murcia; 2; 3% | 4 )
'?‘ Cataluia; 16; 25%
.

There is an
implementation
plan already in

motion; 18; 28%

There is aplan ,
but
implementation
hasn't started;

Pals Vasco; 2; 3%

Castilla y Leon; 3;
5%

TR R R LR R

Castilla la Mancha; 3;

Comunidad de
Madrid; 9; 14%

_ Different implementation systems (e.g.):
= PGx hubs: Madrid, Comunidad Valenciana, Pais vasco

Centralised center: Galicia, Extremadura
PGx within wider plans: Castilla y Ledén

Results soon to be published:
https://seff.es/encuesta-sobre-la-implementacion-de-estudios-farmacogeneticos-en-el-sns/




PGx implementation strategy in Madrid Autonomous Region
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SERMAS Pharmacogenomics working group

Aim: To ensure equitable access to pharmacogenetics for all patients within the
Madrid Health Service public network (SERMAS)

DEPUTY DIRECTORATE
FOR HEALTHCARE
COORDINATION

Common PGx portfolio and
ordering set
Reference hospitals map

V
PHARMACISTS
THE sgm Decentralized

PHARMACOGENOMICS implementation model Circuit for Pgx requests and
WORKING GROUP samples

. Common estructure for reports
CLINICAL
ANALYSTS

MOLECULAR
BIOLOGISTS
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PGx implementation strategy in Madrid Autonomous Region

Common PGx portfolio and ordering set

All tests and indications included in the national common genomics portfolio: can be ordered directly
(12 genes for 18 drugs/groups [ 19 tests)
14 additional tests available under individual review: to be performed in cases justified by the patient's
clinical history after PGx expert assessment

Drug Gene(s) Indications

Tacrolimus CYP3A5 Patients undergoing transplantation

Antidepressants CYP2C19, CYP2D6 Patients with treatment-resistant depression

Atomoxetine CYP2D6 ADHD patients considered for atomoxetine

Mavacamten CYP2C19 Candidates for mavacamten (mandatory testing as per technical sheet)
Aminoglycosides MT-RNR1 Candidates with risk of ototoxicity

Methotrexate MTHFR Candidates for methotrexate treatment

[Tamoxifen CYP2D6 Breast cancer patients considered for tamoxifen
Acenocoumarol/warfarin CYP2C9, CYP4F2, VKORC1Difficult-to-control patients treated with acenocoumarol or warfarin
Opioids COMT, CYP2D6, OPRM1 |Candidates for codeine, tramadol, or other opioids with poorly managed pain
NSAIDs CYP2C9 Patients with NSAID-related toxicity

Malignant Hyperthermia-related Drugs RYR1, CACNA1S Patients with past malignant hyperthermia or high risk
Ondansetron/Tropisetron CYP2D6 Patients with poor response to ondansetron or tropisetron

Efavirenz CYP2B6 Candidates for efavirenz treatment

Pegylated Interferon + Ribavirin IFNL3 (IL28B) Chronic hepatitis C patients candidates for PEG-IFN and RBV




PGx implementation strategy in Madrid Autonomous Region
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Reference Hospital map

25 Hospital Centers within the Madrid Health Service (SERMAS) public network
Population of 6.985.286 inhabitants

H. Puerta de Hierro

H. PRINCESA - Princige Ashrion

6 PGx hubs - e

{ H. RAMON Y CAJAL Lol
* Romédn y Cajal

1
> * 12 Octutwe

H. GREGORIO b iarta Laanor
MARARNON QR Otk

4 reference hospitals for genomic tests and i e

Informe clinico se realiza en ol

+ 2 centers issuing individualized clinical o=,
recommendations \

* Jose Germain
* Dr Rodriguex | atora
 *LaPaz
— — .

clinical recommendations | s s o
H. LA PAZ ey

*Hospitals with public-  infanta Eiena.

Juan Carlos

Re'
private managenent ‘,’:}%;';2.6,.4.,.,.,.., Diaz
handle their tests
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Networking model that optimizes available resources and clinical expertise




PGx implementation strategy in Madrid Autonomous Region
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Circuit for PGx requests and samples

On-line platform-Collaborative space

Enables efficient test ordering, report sharing, and data management between hospitals

Facilitates real-time monitoring and continuous model evaluation

® Datos a cumplimentar por el nodo solicitante
o 2 =
® G ks Sl Informacion a cumplimentar por el nodo recepto
] 3 Facultativor Datos del nodo receptar
B e - : = <

® Hospital General Universitario Gregorio Maraion | Garcia GonzalezXandra Hospital: Responsable:

Teléfono de contacto: Correo electronico: Hospital General Universitario Gregorio Marafién Salvador Martin.Sara :]
@ " xandra.garcia@salud.madrid.on

o ¥ Teléfono de contacto: Correo electronico;

@ Hospital receptor: sarasalvador@salud.madrid.org

Hospital General Universitanio Gregorio Marafion
@ Datos sobre la téenica de secuenciacion

Datos del paciente

Fecha de recepcidn de I3 solicitud: Namere de Historia Clinica:
CIPA: NIF/NIE: Nomero de Historia Clinica: 01/08/2024 11036537
1 Consuta Cinoses N

® 4 La prueba necesita ser aprobada por el centro receptor,
é Nombre: . Primer Apellido; 4 Segundo Apelfido: Fecha de recepcion de la muestrac
® ENCI d acmieric: > o Informe genético: Fecha de emision del informe genético:
o U Fags i sy paen adurear un MEG B8

Motivo: Medicacion concomitante: Resumen Historia Clinica
® 9 Yoo comen it ke Informe clinico: Fecha de emisién del informe clinico:

U Fage dic aqu paca adurtar un Mcvo o
® Otros informes:
4 Haga e agJ pama adurar wn archho

(Ose dispone de consentimiento informado firmado por el paciente. B Tewecar sharnoslo i 3

Orisebu-solicieds I No se ha podido realizar el estudio Indicar el motivo:

Farmaco: Gerc indicaciones:

‘™ Observaciones:

[ Indicar si se da por finalizada la solicitud.
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AIM: response time (from sample reception) <7d



REFERENCES
Guidelines used (if applicable)

METHODOLOGY
Technique, analysed alleles, etc.

Signature Signature

=
o= °
= Standardised estructucture for reports
= p
=
=
=
L}
‘= Common structure for reports
=
=
.g = - u
= Standard reports Individualized reports
=
==
offE—: PHARMACOGENETIC REPORT INDIVIDUALIZED PHARMACOGENETIC REPORT
o= el PATIENT INFORMATION
PATIENT INFORMATION
ofi= ORDERING PROFESIONAL
ORDERING PROFESIONAL
.? SAMPLE INFORMATION
ofii= SAMPLE INFORMATION
.? ———— TYPE OF REQUEST AND REASON
.? Brief description of the test and its clinical utility DESCRIPTION
.? RESULTS Brief description of the test and its clinical utility
Genotype: "X/*X
.g P:enotype: Risk / No risk or XXX Metabolizer BACKGROUND
_.E Patient’s clinical situation and comorbidities
THERAPEUTIC RECOMMENDATIONS
°§ Dose adji rec dations based on phenotype ond other considerotions HISTORY OF DRUG DOSES AND PLASMA LEVELS (if applicable)
(potential interactions, secondary use of the information for other drugs, etc.)
.g CONCOMITANT TREATMENT
REFERENCES
.E= Guidelines used (if applicable) RESULTS
.g METHODOLOGY Genotype: *X/*X
°§ Tk casaiysed aliday are: Phenotype: Risk / No risk or XXX Metabolizer
Og ' . THERAPEUTIC RECOMMENDATIONS
.? Individualized dose adjustment rec dations based on phenotype, comorbidities,
drug levels, and concomitant treatment.
=
=
=
=
&=
E=
=
=




Technique and resources
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Custom array: 29 genes ,120 variants

Need to redesign and expand our service portfolio

Optimization of genotyping, new circuits and need to adapt staff roles

‘;_q Hospital General Universitario
e Aregorio Maranon
ABCB1, ABCG2, APOE, COMT, CYP1A1,

lps':““e'_ CYP1A2, CYP2B6, CYP2C19, CYP2CS8,
- armacist CYP2C9, CYP2D6, CYP3A4, CYP3AS5,
Materials and 1 Mol lar biologist
reagents olecular biologis CYP4F2, DPYD, HCP5, HLA-A, HLA-B,
0,5 Lab technician HLA-DQA1, HLA-DQA1*02:01-HLA-

DRB1*07:01, HTR2A, MTHFR, MT-RNR1,
NUDT15, OPRM1, SLCO1B1 ,TPMT,
UGT1A1y VKORC1

QuantStudio 12K Flex (Life

Technologies) and regional catalog
® -
OpenArray® technology (120-180 Tag SNPs for HLA variants

SNPs) Enriched in DPYD variants (35)

Covers most of the national (EX CFTR; G6PD)

An Inexpensive and Quick Method for Genotyping of HLA Variants
Included in the Spanish Pharmacogenomic Portfolio of National Health
System

by Irene Taladriz.Sender ! &, Gina Hernandez-Osio ! &, Paula Zapata.Cobo ' 29 Sara Salvador-Martin ! &,
Xandra Garcia-Gonzalez ' &, Antonio Balas 2 &2, Maria Sanjurjo-Saez ' & and
Luis A. Lépez.Fernandez 1. 2 @

1 Servicio de Farmacia, Hospital General Unk itario Gregorio Marafién, Instituto de
Gregorio Marafion, 28007 Madrid, Spain
Centro de T fusién de Madrid, 28009 Madrid, Spain

Estimated genotyping costs per patient: €36 -€56 (120-180 SNP) s

Int J. Mol Sci, 2024, 25(20), 11207, https://doi.org/10.3390/ijms252011207
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SEFF Pharmacogenetic Guidelines

CONGRESS

5-8 NOVEMBER 2025
Juliana Salazar

Coordinator of the SEFF Pharmacogenetic Guidelines

Translational Medical Oncology Laboratory - Pharmacogenetics, Institut de Recerca Sant
Pau (IR Sant Pau), Barcelona, Spain; jsalazar@santpau.cat




SEFF strategy for clinical implementation of pharmacogenetics

3. GENERAL PROCEDURE BY STAGES:

Stage 1: SEFF pharmacogenetic guidelines (drug-oriented)
The Working Groups produce and assemble the SEFF pharmacogenetic recommendations for a specific
drug.

Stage 2: Therapeutic guidelines
They are drafted in collaboration with other scientific and/or clinical societies and include the drug’s
main indication.

petidies peedies fRiTTIE

Stage 3: Education and dissemination of the SEFF guidelines
The SEFF organizes activities aimed at training and disseminating the guidelines.
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SEFF strategy for clinical implementation of pharmacogenetics
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:g 3. GENERAL PROCEDURE BY STAGES:

=

g Stage 1: SEFF pharmacogenetic guidelines (drug-oriented)

&= The Working Groups produce and assemble the SEFF pharmacogenetic recommendations for a specific
:z drug.

=

-

:g: Stage 2: Therapeutic guidelines

:g They are drafted in collaboration with other scientific and/or clinical societies and include the drug’s
&= main indication.

=

=

‘&= Stage 3: Education and dissemination of the SEFF guidelines

Zg The SEFF organizes activities aimed at training and disseminating the guidelines.

=

=
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General structure of the pharmacogenetic guidelines
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e 1. Introduction

=

Eg: WGO1. (2. Regulatory framework

. Regulation | 3 pryosincluded in the Guideline

— WGO02. " 4. Related genes

o Methodology _ £+h

:Ee: and Analytical 5. Genotyping of the gene/s

:z Interpretation L 6. Metabolic phenotypes inferred from genotyping

jg WGO03. 7. Clinical recommendations for the metabolic phenotypes

- Clinical 8. Therapeutic drug monitoring and alternatives to genotyping (optional)

Recommendations ) L , _
Benefits of clinical implementation of genotyping

10. Conclusions
11. References
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Structure of the pharmacogenetic guidelines

WGO01. Regulation (7 SEFF members and the coordinator)

Functions:

phddieed dieie

- To establish which drugs have a pharmacogenetic biomarker with sufficient evidence to be
incorporated into clinical practice.

- To analyze the pharmacogenetic information of the drugs within the different regulatory
frameworks.

1reeeee

L
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WGO1 deliverables: Regulatory framework
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REGULATORY AGENCIES

AEMPS, EMA, FDA,
Swissmedic, HCSC,
PMDA, etc.

SCIENTIFIC EVIDENCE

Clinical trials,
Observational studies,
Case series

DRUG APPROVED BY AEMPS

P —

REGULATORY FRAMEWORK

INTERNATIONAL GUIDELINES
CPIC, DPWG, etc.

CLINICAL IMPACT

ClinPGx

Level of use in clinical
practice

Level of evidence

pppiies dpdddies feeeiaed peeteeed




Structure of the pharmacogenetic guidelines

WG02. Methodology and Analytical Interpretation (11 SEFF members and the coordinator)

Functions:

pedeids peeeieid

- To recommend appropriate analytical procedures for the determination of the genotypes.

:z - To prioritize genetic variants and recommend those to be analyzed in the Spanish
o?

og H

z population.

g - To provide their functional interpretation (for CYPs: phenotypes extrapolated from
o= . .

g genotypes, activity scores, etc.).

- To provide the appropriate Spanish terminology.
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WGO02 deliverables: Common Documents

o
L
. ATSEFFGC
2 & i Society + SEFFGuides » Laboratories + Agenda v Training » Present + Contact
@
: tetreeee
L
®
e
r 0

>> Common Documents

Tweets by SEFF_Oficial

COMMON DOCUMENTS

SEFF Members
Survey

Qualification Discharge o Recent Posts
+V SEFF Conference: "Al in
" V — Discharge @ — g
. » a Standardization of terms v3_05-06-2024 — pharmacogenomics
V — i
® Preview ) 07/10/2025
. V —
o Discharge @ The deadline for participating in
B Technologies for the detection of pharmacogenetic variants_v5s the 2nd SEFF Informative Video
Preview &
2 Contest has been extended.
Discharge @ 10/07/2025
a Tutorial for defining alleles, diplotypes, and phenotypes_v2
Preview (= The 2nd SEFF Informative Video

Contest is now open for

https://seff.es/
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WGO02 deliverables: Required and recommended alleles and variants
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For example: Irinotecan (UGT1A1)

- Prioritized UGT1A1 alleles for clinical testing: SEFF recommendations Guidelines Working Group (SEFF GWG)

SEEF GWG . HGVS . Evidence
recommendation Allele Variant ID nomenclature Functional status| level
(cDNA; protein) ClinPGx
1 Normal
*28 ' I Reduced 1A
Essential *37 | rs3064744 | = regulatory Reduced 1A
region (promoter)
*36 Increased 1A
*6 rs4148323 | ¢.211G>A; p.G71R Reduced 1A
Recommended
*27 rs35350960 | c.686C>A; p.P229Q Reduced 3

- Supplementary Tables: alleles, variant IDs, HGVS nomenclature, functional status, ClinPGx evidence level, and
population frequencies.
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Structure of the pharmacogenetic guidelines

WGO03. Clinical Recommendations (17 SEFF members and the coordinator)

Functions:

- To establish clinical recommendations for each phenotype/genotype based on bibliographic
research, a comparative analyses with other guidelines (CPIC, DPWG, KNMP, etc.) and drug
labels (AEMPS, EMA and FDA).
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a) Adjustments in dosing or drug discontinuation

b) Risk of drug interactions
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WGO03 deliverables: Drug dosing based on Pharmacogenetics
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For example: Irinotecan (UGT1A1)

o=
o= . . . . .
= Irinotecan dosing recommendations based on genotype-inferred UGT1A1 phenotype (dosing schedules 2180 mg/m?2).
o=
o=
offi= Metabolic
of=: phenotype of UGT1A1 genotype Exam:::s'oof a1 Implications Dosing recommendations
= UGT1A1 P
ofi=
ofi=—
o= Individual with two normal function alleles *1/°1
o=
o= Hormel Individual with one normal function allele and Normal UGT1Al
taboli vidual wi i N
= SO one increased function allele. /%36 activity Standarnd dose
.?
E—=3 ()
B Individual with two increased function alleles *36/*36
ofi=
= Individual with one normal function allele and
g - - . ® = . *
:E one reduced function allele. LR
Intermediate Slightly reduced
o= L Standard dose
metaboliser UGT1A1 activity
ofm= Individual with one increased function allele e
= (IM) and one reduced function allele. 28/°36; °36/°37
o=
o=
:E=§= me:;:.z:ise, Individual with two reduced function alleles. *28/°28: *28/*37; Highly reduced S;ac:tsevv(iitfhi:r(\);::(: :L tohsee :olr;noal
- (PM) 37/*37; *6/*28; *6/*6 UGT1A1 activity mg/m?)
=
o=




SEFF Pharmacogenetic Guidelines: Member-Reviewed

Guidelines reviewed by:
- Society Members
- SEFF Board of Directors
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SEFF Pharmacogenetic Guidelines
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© Abacavir - HLA-B - v.3.1. — 1/8/2023

https://seff.es/
© Allopurinol — HLA-B-v.2.1 - 7/16/2025
© Atomoxetine — CYP2D6 - v.3.1. — 6/19/2024
© Carbamazepine, oxcarbazepine, Eslicarbazepine — HLA-A; HLA-B - v.2.6 — 1/9/2025
© Clopidogrel - CYP2C19-v.4.2. - 6/21/2024 The list of SEFF guidelines is aligned

with the Common Portfolio of
Genetic and Genomic Tests of the
Spanish National Health System.

© Codeine and tramadol — CYP2D6 — v.2.1. — 6/19/2024

© Fluoripyrimidines — DPYD — v.4.1. — 2/15/2024

© Proton pump inhibitors — CYP2C19 - v.3.1. — 26/6/2024

© Irintoecan - UGT1A7 - v.1.1. — 4/25/2024

© Pimozide — CYP2D6 — v.2 — 4/25/2025

© Siponimod - CYP2C9 - v.3.2. — 2/15/2024

© Tamoxifen - CYP2D6— v.2.1. — 6/19/2024

© Tetrabenazine — CYP2D6 - v.4.2. — 10/6/2025

© Thiopurines — TPMT:NUDT15-v.4.2. - 2/15/2024

© Voriconazole - CYP2C19 - v.3.3. — 6/20/2025
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Timeline of the SEFF Pharmacogenetic Guidelines development
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START SEFF PGx in
- STRATEGY NHS portfolio
o= O A
. COMMON DOCUMENTS 2020 | 2021 | 2022 | 2023 | 2024 | 2025
:z Standardization of terms
o fi— Technologies for Detecting Pharmacogenetic Variants -
’g Tutorial for the Definition of Alleles, Diplotypes, and Phenotypes -
’ DRUGS GENES
- Abacavir HLA-B
ofE= :
o= Allopurinol HLA-B
o= Atomoxetine CYP2D6
ofFE= Carbamazepine, Oxcarbazepine, Eslicarbazepine HLA-A; HLA-B -
ol Clopidogrel CYP2C19 I
o= Codeine and Tramadol CYP2D6
= Fluoropirymidines DPYD I
:EE: Proton Pump Inhibitors CYP2C19
5 Irintoecan UGT1A1
.E Pimozide CYP2D6
offe= Siponimod CYP2C9 e
= Tamoxifen CYP2D6
:; Tetrabenazine CYP2D6
-— Thiopurines TPMT; NUDT15 I
o= Voriconazole CYP2C19 -
offi= 1 1 6 7 3 FINISHED = 15+3
Zi 1 4 3 B  UPDATES=38
°g SEFF Guidelines in progress = 6




Metrics: SEFF Pharmacogenetic Guidelines Downloads
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- September 2025 -

o : R

o= )

o= S

= T

.B E 4

o= % 3

o= a o,

o= 1

o= f;%h

o? \'@P’

og <

off—=

g: - Total downloads: 397 (September)

:jE; - Top downloaded guideline-related TOP DOCUMENTS DOWNLOADS
= documents on the SEFF website ;'“°rl°l°yri:“idi$e§| Rgc%r;fgg”\?at!onts gg
& . upplementary Table 2. ariants

S: (September): Supplementary Table 1. DPYD Alleles 18
offE= Supplementary Table 3. Reference sequences for DPYD variants 21
olffe= Irinotecan Recommendations 47
N Supplementary Table 2. UGT1A1 Variants 19
:; Supplementary Table 1 UGT1A1 Alleles 12
- Clopidogrel Recommendations 32
o= Supplementary Table 1 CYP2C19 Alleles 18
offi=2 Supplementary Table 2 CYP2C19 Variants 16
o= Tutorial for the Definition of Alleles, Diplotypes, and Phenotypes 27
:E?= Technologies for Detecting Pharmacogenetic Variants 26
=




Metrics: SEFF Pharmacogenetic Guidelines Downloads

frrreeee

- year 2025 -
. Summary: Common documents
© o
. 2025 Figures 10%
CATEGORY DOWNLOADS 3% Recommendations
Recommendations 2685 42%
Supplementary Table 2.Gene Variants 1503 Gene Alleles
Supplementary Table 1. Gene Alleles 1402 22%
Figures 228
Common documents 644
TOTAL 6462

Gene Variants
23%
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SEFF strategy for clinical implementation of pharmacogenetics
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:g 3. GENERAL PROCEDURE BY STAGES:

=

z Stage 1: SEFF pharmacogenetic guidelines (drug-oriented)

&= [he Working Groups produce and assemble the SEFF pharmacogenetic recommendations for a specific
:g drug.

=

=

:g: Stage 2: Therapeutic guidelines

:g They are drafted in collaboration with other scientific and/or clinical societies and include the drug’s
&= main indication.

-

=

‘&= Stage 3: Education and dissemination of the SEFF guidelines

:g The SEFF organizes activities aimed at training and disseminating the guidelines.
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SEFF Therapeutic Guidelines

Clinical and Translational Oncology
https://doi.org/10.1007/512094-021-02708-4
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SPECIAL ARTICLE @

Check for
updates

Consensus of experts from the Spanish Pharmacogenetics

and Pharmacogenomics Society and the Spanish Society of Medical
Oncology for the genotyping of DPYD in cancer patients who are
candidates for treatment with fluoropyrimidines

P. Garcia-Alfonso'® . M. Saiz-Rodriguez?® - R. Mondéjar® - J. Salazar® - D. Paez’ - A. M. Borobia®® - M. J. Safont’ -
. Garcia-Garcia® - R. Colomer® - X. Garcia-Gonzalez® - M. J. Herrero'? - L. A. Lépez-Fernandez’ - F. Abad-Santos''©

Received: 27 July 2021 / Accepted: 11 September 2021
© The Author(s) 2021

Metrics: 59 cites -5 o 5050 2004 2025
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SEFF strategy for clinical implementation of pharmacogenetics
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:g 3. GENERAL PROCEDURE BY STAGES:

-

g Stage 1: SEFF pharmacogenetic guidelines (drug-oriented)

&= [he Working Groups produce and assemble the SEFF pharmacogenetic recommendations for a specific
:g drug.

=

=

:g: Stage 2: Therapeutic guidelines

:g They are drafted in collaboration with other scientific and/or clinical societies and include the drug’s
&= main indication.

=

=

:g: Stage 3: Education and dissemination of the SEFF guidelines

:g The SEFF organizes activities aimed at training and disseminating the guidelines.
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Education and Dissemination of the SEFF Guidelines
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o= SEFF TRAINING DAYS TO SUPPORT THE IMPLEMENTATION OF

g PHARMACOGENETICS. SEFF webinar series during 2024. i

— - Average webinar attendance:
o=

gi 1. SEFF Resources for Implementing Pharmacogenetics in Clinical Practice Average registrations: 200-250
g 2. SEFF Recommendations for Treatment with Thiopurines (TPMT and NUDT15) Average attendees: 100
-— and Siponimod (CYP2C9) % of SEFF members: 15%
o= 3. SEFF Recommendations for Treatment with Clopidogrel, Voriconazole, and

Proton Pump Inhibitors (CYP2C19)
4. SEFF Recommendations for Treatment with Tamoxifen, Codeine, and h . f
Atomoxetine (CYP2D6) ttps://seff.es/

- Online media available at:

. . . L https://www.youtube.com/@SEFF
5. SEFF Recomm.endatlons for Treatment with Fluorouracil/Capecitabine/Tegafur FEARMACOGENETICA
(DPYD) and Irinotecan (UGT1A1)
SEFF Recommendations for Treatment with Abacavir and
Carbamazepine/Oxcarbazepine (HLAs)

® ®© ® © & & o ® ®© ®© & & o o o
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https://www.youtube.com/@SEFF_FARMACOGENETICA
https://www.youtube.com/@SEFF_FARMACOGENETICA

SEFF strategy for clinical implementation of pharmacogenetics
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Internationalization:

T

- Publication of the SEFF pharmacogenetic guidelines (in English) in a peer-reviewed scientific

journal.

AR
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Conclusions ATSEFFGC
 The SEFF is a dynamic, multidisciplinary scientific society that promotes the consistent

and high-quality implementation of pharmacogenetic testing across Spain, in close
coordination with the NHS.
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* The approval of the NHS PGx catalog in 2023 marks a major milestone for
pharmacogenetics in Spain, with regional initiatives utilizing various implementation
models.

]
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 Madrid’s decentralized model successfully implemented the PGx catalog across public
hospitals, ensuring equitable access, efficient resource use, and creating PGx network for
continuous improvement.
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* The SEFF pharmacogenetic guidelines are a tool for healthcare professionals. They
provide standardized and unambiguous genetic and phenotypic terminology, a list of
recommended genetic variants to analyze in the Spanish population, and clinical
recommendations based on pharmacogenetic biomarkers.




