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Personalized Medicine

(or precision medicine)

Better targetted treatment

thanks to new technologies

… expecting being more effective and safe!



Personalized Medicine (or precision medicine)

is not handicraft medical practice, 

but rather «mass customization» delivery of HC



• Pharmacogenetics (PGx) has the potential to 
personalize pharmaceutical treatments

• Many relevant gene-drug associations have been 
discovered

• 137 PGx associations found in the FDA table

• 44 economic evaluations, relating to 10 drugs
– 57% in favour of PGx testing: 30% cost-effective and 27% cost-saving

• If genetic information is freely available
– 75% in favour of PGx testing: 25% cost-effective, 50% cost-saving





Scenario of no extra 

cost for genetic 

information



• Definition for this Scoping Review
– Precision Medicine MeSH “Clinical, therapeutic and diagnostic approaches 

to optimal disease management based on individual variations in a 
patient's genetic profile” (U.S. National Library of Medicine, 2017). 

• Search Strategy: Jan. 2014 – Nov. 2017
– ("Precision Medicine"[MeSH Terms] OR "Genomic Medicine"[All Fields] OR 

"Genetic Medicine"[All Fields] OR "Pharmacogenomics"[All Fields] OR 
"Pharmacogenetics"[MeSH Terms] OR "Personalized Medicine"[All Fields] 
OR "Individualized Medicine"[All Fields] OR "Genotyp*"[All Fields] OR 
"Genetic screening"[All Fields] OR "Genetic testing"[All Fields]) AND 
("Economic Evaluation"[All Fields] OR "Cost-benefit analysis"[MeSH Terms] 
OR "Cost-effectiveness"[All Fields] OR "Cost-utility"[All Fields] OR "Value 
for money"[All Fields] OR "Economic Efficiency"[All Fields] OR "Cost-
minimization"[All Fields] OR "Economic*"[All Fields] OR 
"Pharmacoeconomic*"[All Fields])

– English, German, French

Scoping Review
Economics and Precision Medicine

(preliminary results)



• PubMed search: 713 articles

• Relevant for the review: 84 selected papers
– exclusion: not precision medicine, opinion articles, no economical

analysis, discussions on models only, R&D only, doublons

• 23% from the USA – 27% Europe (10% UK) – 18% Asia

• 15% are Systematic Reviews (e.g. Verbelen et al, 2017)

• Heterogeneity: Cost-effectiveness thresholds: from
20’000USD/QALY to 100’000 USD/QALY

Scoping Review
Economics and Precision Medicine

(preliminary results)



• In most papers:
– Economical analyses using Markov modelling (simulation of 

disease progression); 

– Data based on clinical trials, meta-analyses, expert opinion

– Time frames are heterogeneous;

– Perspective from payer/third party payer/societal

Scoping Review
Economics and Precision Medicine

(preliminary results)



Results

• 63 cost-effectiveness analyses; 4 cost-utility; 17 
others (incl. Syst. Rev).

• Majority of analyses find Precision Medicine at 
least cost-effective (53), some cost-saving (2); 
Not cost-effective (13);

• 6 papers remain «inconclusive» with regards to 
economical balance

• 18 (24%) studies were industry funded (and 
declared). All of them but 2 (inconclusive) find
PM as cost-effective.

Scoping Review
Economics and Precision Medicine

(preliminary results)



Results (cont’d)

• Cost-effectiveness is sensitive to:
– Cost of treatment (if companion treatment)

– Cost of testing and counselling

– Positive predictive value of genetic test (and therefore
prevalence of mutation in population studied), therefore
population based screening programs mostly not cost-effective 
when cascade screening programs are cost-effective (increased
risks expected to be identified by pre-screening)

– Stage of disease

– Willingness to pay = threshold of cost/QALY

– Screening uptake of relatives and compliance to treatment

Scoping Review
Economics and Precision Medicine

(preliminary results)



Genomic to help foodborne outbreak 

investigations?



Equiped HC 
professionals

Enriched data

Real Time 
Feedback

Analyses

Tomorrow
Augmented Public Health?





This is why PM may be useful 
for global health purposes



Precision Public Health

“providing the right intervention to the right 
population at the right time”

Khoury, 2016
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