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1. Phenotyping to discover biomedical mechanisms :

squinting at truth through ôbig dataõ

2. Phenotyping to identify healthcare needs :
acting on computable descriptions of patients & populations

3. Toward intelligent phenotypes that link health science & care :

the perpetual beta of healthcare

Menu

M.C. Escher

Order and Chaos, 1950



ENDOTYPING

In search of subgroups (òendo -phenotypesó or òendotypesó)

of disease risk or treatment outcome explained by

a distinctive underlying mechanism é

Linkage in 1 study only

Linkage in >1 study



ENDOTYPING

In search of subgroups (òendo -phenotypesó or òendotypesó)

of disease risk or treatment outcome explained by

a distinctive underlying mechanism é

C allele associated

T allele associated

No association

CD14 Endotoxin Receptor



Big Data: Feast or Fog?

Problem Space Observation Space Data Space

...Health is measured with error and missingness :

Endo -phenotypes are resolved as if the researcher

was looking through a doyley and prism at the problem

y = b1x1 + b2x2 + b3x3 + c



Hypothesising with Data
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New Asthma Risk Factor Found

Allergic 
sensitisation 

patterns 
ΨƭŜŀǊƴŜŘΩ 
from data



Å Progression of allergy

Eczema Ƃ Asthma Ƃ Rhinitis

Å Cross-sectional, population -level Ƃ

Å Hypothesis used to explain 

mechanisms leading to allergy

Å Eczema causally linked

to asthma and rhinitis

Å Clinical strategy:

target children with eczema

to reduce progression to asthma

Received Wisdom: Atopic March
From: Spergel & Paller , 2003

From: World Allergy Organization, 2014



Individual - level Longitudinal Analysis
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Myth Bust by Learning from Data

From: Belgrave et al. Developmental Profiles of Eczema, Wheeze, and Rhinitis :
Two Population -Based Birth Cohort Studies. PlosMedicine 2014

MRC STELAR consortium 
working at scale across 
MAAS and ALSPACS cohorts



REAL WORLD EVIDENCE
From birth cohort to clinical dataé



Naïve Phenotyping

From E. Kontopantelis & T. Doran

Consider the GP annotation 

on a diabetes code òDM r/oó

Consider Vioxx MI risk detectable 

pre -2005 via text not coded data

Potential bias from

differences in:

population samples;

clinical IT;

coding practices;

data cleaning


