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This is so exiting right now!
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Omics approach

genome

transcriptome
glycome

epigenome

metabolome

phenome

biobanks



Epidemiologic study designs

• What type of study to chose depends on:
• what is  the research question/ objective

• Time available for study
• Resources available for the study
• Common/rare disease or production problem
• Type of outcome of interest
• Quality of data from various sources
• Often there are multiple approaches which will all 

work
• Choosing an established design gives you a huge 

head start in design, analysis and eliminating biases



An example from history – can we 
repeat this?
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Two main questions in 1970’s

• Can risk factors and behaviors be changed on 
population level ?

• If risk factors will reduce what will happen to the 
mortality?

• Survey + intervention in North Karelia



Results: 
Serum cholesterol in men aged 30-59 years
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Results:
Use of butter for cooking
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Why did diet (etc.)  change?

• North Karelia Project (community based CVD 
prevention program)

• Consensus in the medical community

• Political consensus

• Recommendations

• Cholesterol screening

• Fat debates

• Educational programs

• Business got interested



WHY SUCCESS IN NORTH 
KARELIA

• Appropriate epidemiological and behavioural framework
• Restricted, well defined targets
• Good monitoring of immediate targets (Behaviours, process)
• Flexible intervention
• Emphasis in changing environment and social norms
• Working closely with the community
• Positive feedback, work with media
• International collaboration, support from WHO
• Close interaction with national health policy, integration with 

National Public Health Institute
• Long term, dedicated leadership
• How to succeed in a similar way in 2020->?
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single variant 
(100 SNPs; 103 genotypes)

detailed study of individual genes
(102 SNPs; 105+ genotypes)

regional studies 
(104 SNPs; 108 genotypes )

genome-wide association 
(106 SNPs; 1010 genotypes)

complete resequencing 
(108 SNPs / 1012 genotypes)

Revolution in Genomics The march 
of technology…
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Genome-wide Study Principles 

Case-control pairs (or population cohorts)

Type for ~500k SNPs

Obtain information about strength of association
genome wide 

(within limits of sample size, allele frequency, LD etc)

Follow-up what looks interesting
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CARDIoGRAMplusC4D Consortium

• 60.000 Coronary heart disease ja 130.000 controls
• 46 new CVD-loci
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• 28 loci, 24.000 participants
– The most significants fro Cardiogram

• 12 years’ follow-up
• 1093 CHD, 1552 CVD, 731 ACS
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The risk of coronary event
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Prevented deaths?
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By treating 2144 
persons who have 
>20% risk when the 
genetic information is 
known 135 deaths 
would be prevented 
in 10 years!



Diagnostic value?

• Most identified omics risk factors are of no 
diagnostic relevance

– Explain only a small proportion of the variance
– Highly prevalent in the population
– Low penetrance a rule

• Family history still surpasses most variants as most 
informative diagnostic method

• Albeit large (100Ks of GWAS) meta-analyses, only 
a small proportion of the phenotypic variation is 
explained

– Even for traits with high heritability

• How to change this?
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Challenges in personalised medicine

• Biocomputing
– Perimän laajuisen tiedon ymmärtäminen

• Training
– Interpretation
– Professionals

• ELSI
• Clinical testing
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Has genetics transformed medical 
practice?

• Already in practice:
– High-impact variants with large effect and penetrance

• More coming all the time, for example ACMG list
– Genome ”durability” vs. knockout animals

» JAMA Jan 5
– Sequecing helps in diagnostics 

• Rare diseases /inverse genetics
– Pharmacogenetics

• Underused?
– Many working examples

• Come to effect through normal clinical pathways
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When will (gen)omic info transform 
medical practice?

• Sequencing price goes down (a lot) and the quality 
gets better

• Validated information about the applicability of the 
findings

• (Gen)omics-data has been interpreted and can be 
used by the health professional upfront when she 
sees the patient/customer

– Needed:
• Data investgated and interpreted
• Decision supporting systems
• Training
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Well?

• Will Medicine be transformed?
– Can we change risky behaviour? 

• Regression to the mean
– Costs

• Increased follow-ups, examinations
– PSA

• Increased medication
– Primary prevention - hard

– ”Surprises”, genetic technology
• iPs
• Crispr/Cas9
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Yet to be covered...

• Epigenomics
• Structural variation
• Phenomics
• Non-autosomal genome (Sic!)
• Interactions
• …
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Further studies needed

Confirmed
variants

Genetics:
Which are the aetiological

variants?

Physiology
What are the physiological 

correlates of these variants?

Pharmacogenetics
Do these variants also influence
complication risk, or response to 

available treatments?

Clinical medicine
Do these variants allow us

to predict disease progression and the

effect of lifestyle interventions?

Cell biology
What are the molecular

mechanisms?

Genetic epidemiology
How does variation here

interact with variation at other 
sites?

Epidemiology
What is the population risk

and are there important
interactions with exposures?
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BIOLOGY

• This is basic science and whether clinically good 
comes out of it, remains to be seen, as for any basic 
science

– All findings will need through clinical investigation, 
etc etc which is not cheap

• There will be expections
• New knowledge is good!!!
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