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Climical research80 / 90 / 

1: Regulation (genes in SmPC)

Drug regulation is the cornerstone of clinical implementation

EMA
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34 % drugs

Genetic biomarker in SmPC

01. Genetic biomarkers in SmPC

EMA
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A. Drug Selection

B. Dosification

C. Drug/drug Interactions

D. Safety (ADR) Toxicity

E. Efificacy

F. Etnicity

55 % drugs

Genetic biomarker in SmPC



Classified as public by the European Medicines Agency 

1. Drug regulation: EMA, AEMPS

2. Clinical Implementation, the road map in Spain: Pharmacogenetic biomarkers in the portfolio of NHS

3. Research and Clinical Initiatives: MedeA, IMPaCT, BioFRAM, 

2

Pharmacogenetics implementation in Spain

2. Clinical Implementation, the road map in Spain: Pharmacogenetic biomarkers in the portfolio of NHS



Classified as public by the European Medicines Agency 

2019 2023

Senate
Report

2021 2022

EMA

2010

University of Extremadura, SpAIn

Adrián LLerena MD PhD 2024

 

02. Implementation in the National Health Care Portafolio

20242013

1

Climical research 80 / 90 / 

- variability in drug response in a common situation of polytherapy and pluropathology", 

- implementing "the genomic analyses recommended by the AEMPS and the EMA,

- consensus on analytical evaluation in relation to the genetic polymorphisms to be analysed

and the criteria for analytical validity

2
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02. Implementation in the National Health Care Portafolio

1 2 3

12 genes

23 Drugs (Primary)

42 Drugs (Secundary use 

of genetic information)

65 Drugs

Benefits, Underwriting and 

Financing Committee

07.06.2023
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02. Implementation in the Spanish National Health Care Portafolio

DRUG REGULATION   POLITICS                                                               HEALTH POLICIES                 HEALTH SERVICE PROVIDERS

1: Drug Regulation (EMA)

2/3: Politics: National Health Care Portafolio

Interterritorial Council 

of the NHS

23.06.2023

4: Heath Care Providers



Classified as public by the European Medicines Agency 

https://cgen.sanidad.gob.es/#/consulta-general

02. Implementation in the National Health Care Portafolio: Public Database
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• a) Basic alleles Indispensable CYP2C9*2 and *3.

• b) Ethnicity

• c) Gene-gene/drug Interactions “phenocopy”: Caution in case of concomitant treatment

with CYP2C9 inhibitor/substrate drugs,  “extrapolated” phenotype of the genotype may be 

modified by these other drugs, and further treatment adjustments may be necessary. 

It is recommended that this need to be included in the report. 

Tenoxicam, Celecoxib, Lornoxicam, Phenytoin, Flurbiprofen, Ibuprofen, Meloxicam, 

Piroxicam or Fluvastatin.

• d) Secondary use of genetic information: this genotyping (CYP2C9) may be useful for

treatment adjustment of other drugs for which there are individual recommendations, such as 

those indicated above.

Genetic

analysis

Drug-drug

interactions

evaluation

02. Implementation in the National Health Care Portafolio: Public Database
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SPANISH DRUG REGULATORY AGENCY (AEMPS) PGx DATABASE
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02. Implementation in the National Health Care Portafolio: Public Database

https://www.aemps.gob.es/medicamentos-de-uso-humano/base-de-

datos-de-biomarcadores-farmacogenomicos/#ic03
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3.1. Clinical Initiatives: 1) MedeA

1. Drug regulation: EMA, AEMPS

2. Clinical Implementation, the road map in Spain: Pharmacogenetic biomarkers in the portfolio of NHS

3.1. Clinical Initiatives: 1) MedeA

3.2. Research intiatives Initiatives: 2) IMPaCT, BioFRAM

3.1
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AEMPS

MedeA

Pionners initiatives Research

2019 2020 2023

Informe
Senado

FARMACOGENETICA 
en la 

Cartera Básica de 
Servicios del Sistema 

Nacional de Salud

2021 2022

EMA

2010

University of Extremadura, SpAIn

Adrián LLerena MD PhD 2024

 

2018

IMPLEMENTACIÓN 
Servicios de Salud

20242013

REGULATION POLITICS                                                         HEALTH POLICIES / HEATH PROVIDERS

STRUCTURES

IMPaCT
WP05 FGx

EVALUATION

PMP

Clinical and research initiatives

2024
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SES 1.100.000 habitants

Proof of concept

One EMR (Primary C+Hospital)

One Health Service (public)

Homogenous population

- Ethnicity

- Health status

- Economic status

- Stable demographically

GLOCAL

-

“MedeA is a PGx pilot implementation program in the Extremadura 
Health Service, for translational research to service portfolio.”
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1019

1770 1877

Drug-drug (gene) 
interactions

Clinical
factors

ADRs

Drugs

Genes

Electronic Medical Record

628

CDSS Clinical Decision Support System

PGx Report Electronical Medical Record
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PGx Clinical Implementation model
gADRs Prevention

Clinical Evaluation
E- cons.

Clinical/ADR evaluation:
Pharmacovigilance (gADRs)

Laboratory

(genotyping/
Phenotyping)

PGx Report individual

PGx 
counselling

gRAMs Prevention

Clinical Decision Supporting ToolReactive: Acute ADRs, 

DPYD, Suicide, Child Psychiatry

Preventive: PGx panel 
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Individual  Pharmacogenetic Report
eMedical Record

Clinical Evaluation ADRs PhVigMolecular Lab Analysis
CDSS
PGx REPORT Counselling
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MedeA (cohorts)

01. Lusitania [MedeA-CAR] I. Primary Care

02. Celtici [MedeA-ONC] II. Oncology

03. Vettonia [MedeA-SAM] III. Mental Health

04. Turdulia [MedeA-MIR] IV. Internal Medicine

05. Lácara [MedeA-NEF] V. Nephrology

06. Tartessos [MedeA-NEU] VI. Neurology

07. Cancho Roano [MedeA-URG] VII. Emergencies

08. Oretania [MedeA-QIR] VIII. Cardiology

09. Carpetania [MedeA-REM] IX. Reumatology

10. Baeturia [MedeA-TRA] X. Liver trasplantation

11. Endovélico [MedeA-INF] XI. Infectious Diseases

12. Gaudeamus [MedeA-UEX] XII. Labor Medicine
13. Sucellus [MedeA-URO] XIII. Urology

14. Mnemosyne [MedeA-NVA] XIV. Vascular Neurology (Ictus)

15. Paidos [MedeA-PED] XV. Pediatrics (Rare Diseases)

16. Turuñuelo [MedeA-NEM] XVI. Neumology

17. Sirona [MedeA-FAR] XVII. Clinical Pharmacology

18. Argantonio [MedeA-POL] XVIII. Polimedicated patients

19. Paidos [MedeA-PSI2] XIX. Child Psichiatry
19. Gargoris [MedeA-RAM] XX. Pharmacoviglance

200 investigators 80 Centers / 18 Cohorts

50% Primary Care

[Real World Pharmacogenetics] : Clinical Pharmacogenetic Research Network 6500 patients (2021-2024)



Classified as public by the European Medicines Agency 

Pharmacovigilance: ADRs evaluation

Subjetive (Patient) Past

Subjetive (Patient) Present

Objetive (Clinical Data) Present

Previous ADRs

28 %

Suggested changes

40 %

[Real World Pharmacogenetics]:                  Clinical Pharmacogenetic Research Network 6500 patients (09.24)
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2. Clinical Implementation, the road map in Spain: Pharmacogenetic biomarkers in the portfolio of NHS

3.1. Clinical Initiatives: 1) MedeA,

3.2. Research intiatives Initiatives: 2) IMPaCT, BioFRAM

3.2
IMP/000099PMP22.00099

Pharmacogenetics implementation in Spain

3.2. Rsearch Initiatives: 2) IMPaCT, BioFRAM
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HU La Princesa 
Madrid

WP05 Farmacogenética

H.U. Santiago de
Compostela

HUB 
Badajoz

CAUSA 
Salamanca

HU La Fe, 
Valencia

Iniciatives: IIMPaCT WP05 Pharmacogenomics. [BioFRAM]

- Lab procedures– quality Proficiency Testing –

- clinical Implementation

- Pharmacovigilance System conexion

IMP/000099
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Research “Guidelines”

“Real World Pharmacogenetics”

IV
HU La Princesa 
Madrid

H.U. Santiago de
Compostela

HUB 
Badajoz

CAUSA 
Salamanca

HU La Fe, 
Valencia

Iniciatives: IIMPaCT WP05 Pharmacogenomics. [BioFRAM]

H. Clinico de
Barcelona

H.U, de Puerto
Real, Cádiz

UCLM, Ciudad
Real

PMP22.00099

III
Genetic Biomarkers

Validation in Real Word
real world pharmacogenomics



Classified as public by the European Medicines Agency 

ADRIÁN LLERENA  |  allerena@unex.es https://www.institutoinube.es/

Thanks !!Gracias !!

Pharmacogenetics implementation in Spain
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