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Menu

1. Phenotyping to discover biomedical mechanisms
squinting at truth through O0bi g ¢

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
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Y% Linkage in >1 study



CD14 Endotoxin Receptor
Y% C allele associated
Y T allele associated

Y& No association

In search of subgroups (endo-phenotypesd or o0en
of disease risk or treatment outcome explained by
a distinctive underlying mechanism é

ENDOTYPING



Big Data: Feast or Fog?

Problem Space Observation Space Data Space

AN o &

y = blx1l + b2x2 + b3x3 + C

...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
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Hypothesising with Data
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8 Allergens

PSen3dn
in year 1

Sensitized Sensitized Sensitized Sensitized
Age 1 Age 3 Age 5 Age 8
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Skin Test Skin Test Skin Test Skin Test

P(Gai
(Gain) Age 1 Age 3 Age 5 Age 8

P (Loose)
Sensdn

3intervals

Blood Test Blood Test Blood Test Blood Test

S e n sstata Age 1 Age 5 Age 8

P(+ skin) P(+ blood)
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infer.net
Machine -learning software
& partial statistical models

P(+ skin) P(+ blood)
Not Sensd Not Sensd
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New Asthma Risk Factor Found

Asthma Persistent Current
Allerg|c Asthma exacerbation Shaasa SRCoare
sensitisation after age 1
0 10 20 30 40 50 0 5 10 0 10 20 0 10
patterns 1 L J | 1 ] po g g g} g g- g p__Iff g g pigu g —gi_p_ gv i} PR T N NN SN ST
Wi S| N ill‘f‘;c N — o— o—| o—|
from data
Atopic,
age 8 4 F—e— o e— —eo—
2 class model
Latent atopic | |e— o— o— o—
vulnerability
= Nondustmite { N/A —e—o ro— .
TS
88
€35 ~ Dustmite -e— F——— ——— ———
gg
=) :
e Multiple late ~ {FHe— o—i e o—
s
© 77 1 24
=<' Multiple early : * > ——> ——> >




Recelved Wisdom: Atopic March

A

Progression of allergy
Eczema B Asthma b Rhinitis

Cross-sectional, population -level b

Hypothesis used to explain
mechanisms leading to allergy

Eczema causally linked
to asthma and rhinitis

Clinical strategy:
target children with eczema
to reduce progression to asthma

Prevalence

From: Spergel & Paller, 2003
Atopic Dermatitis ==
Asthma =
Allergic Rhinitis ==

Age

From: World Allergy Organization, 2014




ndividual -level Longitudinal Analysis

Eczema Probab Probab Probab Probab Probab
Class ‘ ‘ 3 3
Wheeze H Probab Probab Probab Probab Probab
Class eeze Age eeze Age | eeze Age 3
Rhinitis q Probab Proban Probab Probab Probab
Class - » A " » A o » A a » A A Q » /\
Children (n=9801)
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Myth Bust by Learning from Data

Persistent Eczema and Persistent Eczema with

No Disease (n=5023) Atopic March (n=302) Wheeze (n=266) Later-onset Rhinitis (n=456)
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From: Belgrave et al. Developmental Profiles of Eczema, Wheeze, and Rhinitis : ﬁ c e r K”\\

Two Population -Based Birth Cohort Studies. PlosMedicine 2014



From birth cohort to c¢clinical dat

REAL WORLD EVIDENCE



Nalve Phenotyping

N
R

3%

2%

Estimated UK Prevalence of Diabetes

1%

0%

Potential bias from
differences in:
population samples;

clinical IT;
coding practices;
data cleaning

==$=GPRD - diaghostic codes
=#=GPRD - all codes
wde=THIN

== Q-research

N,

Consider the GP annotation

on a di abetes c
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== Q0F

Consider Vioxx MI risk detectable

pre -2005 via text not coded data

N,

1999 2000 2001 2002 2003
Year

From E. Kontopantelis & T. Doran
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