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Precision Medicine

2015

Wikipedia:
• A medical model that proposes the customization of healthcare - with
medical decisions, practices, and/or products being tailored to the
individual patient. In this model, diagnostic testing is often employed for
selecting appropriate and optimal therapies based on the context of a
patient’s genetic content or other molecular or cellular analysis.

Old concept

More than just genomics

Acute Lymphoid Leukemia: Philadelphia chromosome
• Mutation and shortening of CHR22
• Discovered over 50 years ago!

• Higher mortality rates
• Prior to treatment: screening for Philadelphia chromosome
• Different/tailored treatment plan

Breast cancer: MammaPrint
• Binary test for risk classification based on 70 breast cancer genes
• Tailored treatment regarding chemotherapy
• Reduces unnecessary exposure to chemotherapy
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Acceleration of molecular technologies

Commercially available: 23andMe

10 years ago

(€10 per SNP per person)

Now

(€20 for 99.9% coverage of the entire
genome!!!)

Pharmacogenomics
• CYP enzymes involved in metabolizing medication.
• Many medications are effected by genetic variants in CYP.
• Example CYP2D6: One of the oldest pharmaco-genomic targets.
• CYP2D6 Normal metabolizer (80%)
• CYP2D6 Intermediate metabolizer (10%)
• CYP2D6 Poor metabolizer (5-10%)
• CYP2D6 Ultrarapid metabolizer (3%)

• Can be tested at many academic clinical chemistry laboratories.
• Adapt medication dosage in necessary, or even before starting.

Pharmacogenomics in primary care

Disease prediction: polygenic risk scores

• Most drugs on list are not primary care medications.

• A genomic risk score that takes 6.5 million genetic variants (with very small effects) into account.

•

Limited knowledge amongst primary care physicians on the topic.

• Very good prediction (AUC of 0.81) for coronary artery disease (CAD), but…..
•

Most of this 0.81 is actually attributed to age and sex.

•

Just putting 74 genetic variants in the model had an AUC of 0.79.

• Genetic variants influences medication concentration/levels.
•

But not clinical endpoints.

• Does knowing a genotype really change behavior?
•

•

AUC without age and sex is 0.64.

• Association ≠ Prediction

What about medication adherence?

• Need for more randomized controlled trials with “hard” clinical endpoints.
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• à Odds ratio = 2

• Genomic risk score of 65 risk alleles
• Top versus bottom quintile à Odd ratio = 2.7

BMI >25 kg/m2 versus <22 kg/m2
• à Odds ratio = 8

BMI >35 kg/m2 versus <22 kg/m2
• à Odds ratio ~ 80-100

Here too: rapid progression of technology

Phenotypes

Disease related phenotypes

• Two risk alleles of largest risk allele TCF7L2

Metabolites
Genotype (SNPs)

Example: Type 2 diabetes

If not genomics. Maybe metabolomics?

Lifestyle & environment

The problem with complex diseases

cardio vascular
diseases

Type 2 Diabetes

Biomarker for glycemic control

Precision Medicine in Primary Care? Nothing new!

What do we want?

We already do it!!!

Precision Medicine

vs

One-size-fit-all

Warfarin (INR)

vs

DOACs

Cardiovascular Risk
Assessment

vs

Poly-pill

Molecular diagnostics

vs

Pharmaceuticals
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Take home messages
• Precision Medicine works
•

In specialized fields like oncology

•

Examples in pharmacogenomics

•

Pharmacogenomics in primary care is coming, but are we ready?

Thank you!

• Disease risk prediction in primary care is still far away
•

Still limited added value to conventional risk factors

•

Methodological / statistical hurdles

•

Just because we CAN measure it, doesn’t mean we SHOULD

•

Need for randomized clinical trials

• We need to decide what we want!
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