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VISIONEERING: THE SELLING OF «PERSONALIZED»

I will talk about what is 
mostly A VISION. Why?

Visions are powerful. 

«Visioneering».

My PHD is a critique of the
personalized medicine vision.



PERSONALIZED MEDICINE

“If it were not for the great
variability among individuals, 
medicine might as well be a science 
and not an art”.

William Osler (1849-1919)



PERSONALIZED MEDICINE/PRECISION MEDICINE

”One will be able to 
pull a CD out of one´s 
pocket and say: ”Here 
is a human being: it´s 
me”.

Walter Gilbert 1992



THE VISION
(DANISH VERSION, 2015)

«Den stigende indsigt i generne vil 
reformere den måde vi tænker sygdom
på hele diagnostikken, samt behandling 
og forebyggelse. Billig og hurtig DNA-
sekventering vil i de kommende årtier
medfører helt nye former for 
individualiseret behandling og livslang 
forebyggelse».



PERSONALIZED/PRECISION MEDICINE

Nature Ed.(2010) “Has 
human health truly 
benefited from the 
sequencing of 
the human
genome? (…) 

‘not much’.”



PERSONALIZED MEDICINE

“The lessons from 
genome biology are 
quite clear. Genes and 
their products almost 
never act alone, but in 
networks” 

Science Editorial 2011



PERSONALIZED MEDICINE

«Understanding the entirety of the
genotype-to-phenotype equation
is a likely prerequisite for 
delivering on the full potential of
the human genome to advance the
human condition».

- Shendure et al (2019)



PERSONALIZED MEDICINE AND «BIG DATA»





PERSONALIZED MEDICINE Genome

Genome
X

Phenome/
environome



PERSONALIZED MEDICINE Screening genome

Screening the
whole person -
throughout life



«THE TRANSPARENT BODY»

- Avatar

- The digital patient
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A promise of a revolution in individualized disease prevention/screening

Is this promise credible?



THE PREMISE FOR A REVOLUTION

Since «screening 2.0» will entail considerable harms and costs, personalized
disease prevention must entail considerable benefit…

…in a relatively healthy population.



Problems of prediction and control

in complex biological systems



PROBLEMS OF PREDICTABILITY

‘The complexity of control, overlaid by the 
unique experience of each individual, means 
that we must continue to treat every human as 
unique and special, and not imagine that we 
can predict the course of a human life other 
than in broad terms’

- John Sulston, A common thread, 2002



UNPREDICTABILITY: GOOD LUCK, BAD LUCK

Ref: Epidemiology, epigenetics and the ‘Gloomy Prospect’: embracing randomness 
in population health research and practice (Smith, G.D 2011). 



PROBLEMER OF CONTROLLABILITY



PROBLEMS OF CONTROLLABILITY



PROBLEMS OF CONTROLLABILITY



What about overdiagnosis?

Can big data screening do good?



WHAT IS OVERDIAGNOSIS?

110 years of
overdiagnosis
avoided



PIONEER 100 WELLNESS PROJECT

- 9-month period

- whole genome sequencing 
(yielding 127 polygenic scores for 
disease risks 

- three-times testing of metabolome
(643 metabolites),

- proteome (262 proteins) 

- microbiome (4616 taxonomic 
units), 

- 218 other clinical tests

- activity tracking via “quantified 
self” technologies. 

1) Price, N.D. et al. Nat. Biotechnol. 35, 747–756 (2017).
2) See also Vogt, H., Green, S., Brodersen, J. Nat. Biotechnol. 36, 8 (2018).



All 108 participants diagnosed with multiple «actionable possibilities» (risk factors)



CRAIG VENTER AND COLLEAGUES



Result: 164 of 209 (78%) diagnosed with disease or risk factors.1

1) Perkins et al (2018), Proceedings of the National Academy of Sciences



THE LATEST IN PRECISION MEDICINE

“THE NARCISSOME”

n=109 – (most healthy diabetes risk)

*Lab tests (quarterly) – many!

*”Deep molecular profiling”
Genome (n=88), immunome, 
transcriptome, proteome, metabolome, 
microbiome ) (quarterly)

*Wearables/”exposome”:
Continuous glucose monitoring (n=30)
Physiology/activity monitor (n=71

* Echocardiography, vascular ultrasound 
(n = 43, once) 
*Cardiopulmonary max exercise (n = 36, 
once)



Result: 67 actionable findings in 109 people



Likely substantial overdiagnosis



STEP A: LOW DIAGNOSTIC THRESHOLDS

Pioneering precision
medicine screening 
studies have used low
diagnostic thresholds
such as «prediabetes».



STEP B: THE DETECTION OF «EVERYTHING» ABNORMAL
IN A «TRANSPARENT BODY».



STEP C: DOES THE ABNORMALITY LEAD TO DISEASE? 

-Screening for many
abnormalities/diseases

- But only a few will lead 
to symptomatic disease



STEP D: PREDICTION OF WHAT WILL REALLY MATTER

The premise to avoid increased
overdiagnosis: 

1) To predict just which abnormalities
will become clinically manifest.

2) And to «undiagnose» conditions
previously labelled as dangerous



How far can we get in predicting just which
abnormalites will become clinically manifest?



1) Chaos -predicting the unpredictable, Firth, WJ, BMJ, vol 303 (1991)

Complexity theory “has shown us that predictability is the 
exception rather than the rule, even for what seem like simple 
physical systems. A human being is immeasurably more complex 
than any demonstrably chaotic system – the question can be 
turned around: How can anything be predicted about a person?” 

Physicist Colin Firth (BMJ)1



Precision medicine imprecision medicine



«CARPET-BOMBING MEDICINE»

“They carpet-bomb the body with
tests and basically assume that the
discovery of everything they hit is 
beneficial. 
But there may be lots of collateral
damage they don’t consider».

“The approach is unlikely to work for 
people most in need — those who are
poor, are barely hanging on, and have 
other things to worry about than
monitoring themselves constantly”. 
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