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5-10% of 
hospital 

admissions

5% of 
hospital 
patients

5th most
common
cause of 
hospital 
death

(EC) No. 726/2004. Impact assessment. 2008; I: 12

Zazzara, et al., Eur Geriatr Med , 2021

Between 4th

and 6th most
common
cause of 

death

197,000 
annual 
deaths

Lazarous., JAMA 1998

42 billion 
dollars 

worldwide
1% of all 

health care 
expenditure 
worldwide

World Health Organization (WHO). WHO launches global 
effort to halve medication-related errors in 5 years. 2017

Adverse drugs reactions (ADR)

Aging is associate with polypharmacy, polypharmacy 
increases risk of ADRs O’Shea et al., The Pharmacogenomics Journal, 2022



Classified as public by the European Medicines Agency 

3
| A G E N C I A  E S P A Ñ O L A  D E  M E D I C A M E N T O S  Y  P R O D U C T O S  S A N I T A R I O S

M Roden et al., Lancet, 2019

Jukic et al., Trends in pharmacological science, 2022

Pharmacogenomics

druggable target

metabolizer
Gene → protein



Classified as public by the European Medicines Agency 

4
| A G E N C I A  E S P A Ñ O L A  D E  M E D I C A M E N T O S  Y  P R O D U C T O S  S A N I T A R I O S

Chenchula et al., The pharmacogenomics journal, 2024

Patient treatment implementing pharmacogenomics testing
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Swen, van der Wouden, Manson et al., The lancet, 2023

Impact of preemptive pharmacogenomic testing

12-gene pharmacogenomic panel – 50 
variations
7 countries, 6.944 patients enrolled

Standard treatment vs DPWG 
recommendation-guided

Outcome:  causal relevant ADR in 12 wks

25,2 % patients had an actionable variant

OR= 0·70 [95% CI 0·54–0·91]        OR= 0·70 [95% CI 0·61–0·79]
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HOSPITALISATIONS

-40% 
p<0.05

EMERGENCY 
DEPARTMENT 

VISITS

-70% 
p<0.001

Brixner, Journal of Medical Economics, 2016

OtupItient
visits

+97% 
p<0.001 

COST 
SAVINGS

218$/ 
patient 

HOSPITALISATIONS

-52% 
p<0.01

EMERGENCY 
DEPARTMENT 

VISITS

-42% 
p<0.05

Pharmacogenomics impact on healthcare associat costs

Elliott et al., PLOS ONE, 2017
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COST 
SAVINGS

621$ 
annual/ 
patient 

COST 
SAVINGS

Cost-
effectiveness 
51.000$/ 

prevented 
death

Saldivar et al., Pharmacogenomics and Personalized Medicine, 2016

Pharmacogenomics impact on healthcare costs
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Morris et al., Clinical Pharmacology & Therapeutics, 2022

Pharmacogenomics impact on healthcare costs

• Clopidogrel (22/23 CE-CS)
• Warfarin (7/16 CE-CS)
• HLA* (Abacavir, alopurinol, 

Carbamazepine/phenytoine ) (15/26 
CE-CS)

• Antidepressants (9/11 CE-Cs)

• 108 studies included
• Quality of Health Economic
Studies (QHES) (assess robustness
• 39 drugs
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Pharmacogenomic global implementation
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Van der Wouden et al., Clinical pharmacological and therapeutics, 2017

Preemptive pharmacogenomic testing antecedents in Europe
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Modified from Krebs and Milani, Human genomics, 2019

Solutions for barriers to pharmacogenomics
implementation

•Microarrays with validated
variants
•Targeted sequencing panels
•Genome-wide arrays with
phasing and imputation

•Standardisation
•Online resources and 
guidelines

•Awareness of benefit on
clínical outcome
•Clinical decisión support
•Educational materials

•Clinical trials of genotype-
guided dosing→reduced
toxicity, improved outcome
•Studies of cost-
effectiveness
•High exposure to PGx
medications

EVIDENCE ACCEPTANCE

TESTINGTRANSLATION
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25

CPIC DPWG60 55
Actionable recommendations for 
individual drug-gene interactions

Public pharmacogenetics databases

Expected

Currently available
USA

España

UK

Solutions for barriers
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Solutions for barriers to pharmacogenomics
implementation

• Integrate –omics in Pharmacovigilance
• Dedicated biobanks
• linkage of genomic data with eletronic 

health records → RWE

Standards for safety and risk management:

A revision of the standard ISO ICH E2B(R3) 
could enable omics (genomics, proteomics 
and metabolomics) data of patients to be 
included in ICSRs (Individual case suspected 
reactions)  → Precision pharmacovigilance
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Spanish pharmacogenomics biomarkers database
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Future objectives and opportunities

Researchers: Utilize multimodal algorithms, explote genotyping 
technologies. Generate real-world evidence for better drug response 
predictability. 

Regulators:  include variants information in pharmacovigilance. 
(Standardization)

Consortiums: Develop guidelines that formulate recommendations in 
the context of polytherapy and the influence of several genes.

Health systems:  Link -omics to eHR. Make possible compelling 
evidence. Actively implement pharmacogenomics within clinical 
systems to improve effectiveness and safety
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Thank you for your attention!
sdaem@aemps.es

Agencia Española de Medicamentos y Productos Sanitarios (aemps.gob.es)

mailto:sdaem@aemps.es
https://www.aemps.gob.es/
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