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AExposome
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I Nutriome
I Genome (causal pathways)
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Grand challenges in chronic
non-communicable diseases

The top 20 policy and research priorities for conditions such as diabetes, stroke and heart disease.

Abdallah S. Daar', Peter A. Singer’, Deepa
Leah Persad', Stig K. Pramming?, David
R. Matthews®, Robert Beaglehole*, Alan
Bernstein®, Leszek K. Borysiewicz®,
Stephen Colagiuri’, Nirmal Ganguly®,
Roger I. Glass®, Diane T. Finegood®, Jeffrey
Koplan", Elizabeth G. Nabel”, George
Sarna’, Nizal Sarrafzadegan®, Richard
Smith™, Derek Yach™and John Bell
Chronic non-communicable diseases
(CNCDs) are reaching epidemic proportions
worldwide'™. These diseases — which include
cardiovascular conditions (mainly heart dis-
ease and stroke), some cancers, chronic respi-
ratory conditions and type 2 diabetes — affect
people of all ages, nationalities and classes.
The conditions cause the greatest glo-
bal share of death and disability, account-
ing for around 60% of all deaths worldwide.
Some 80% of chronic-disease deaths occur in

low- and middle-income countries. They Poor diet
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is double the number of deaths that result from  with known behavioural and pharmaceutical
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Epidemiological context
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Clinical cardiovascular disease: ischemic heart disease, stroke, heart failure, peripheral
arterial disease, rheumatic heart disease

Subclinical atherosclerosis

VRaised bloed Diabetes‘anﬂvraised

Raised blood lipids

cardiovascular disease

Social environment:
Wsocioeconomic status,
WYeducation, poverty, inequality

Socioeconomic and environmental conditions

Natural and physical environment:
ANair pollution, Ahnoise, Wgreen space,
extreme temperature

Sanitation and
living
conditions

Upstream and proximal determinants of

: Thrombosis and

g pressure blood glucose inflammation

% Altered metabolome, epigenome, proteome, transcriptome Physiological pathways
S .

b Adiposity
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% Physical inactivity Poor diet:

£ A\processed meat, Asalt,

S Wfruits and vegetables, Wﬁber,
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Barabaskt al (2007)
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Human disease classification in the postgenomic era:
A complex systems approach to human pathobiology

Disease gene networé%@o@, :
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Most human diseases are connected at some genetic level

@ Bone

@ Cancer

@ Cardiovascular
@ Connective tissue
@ Dermatological
@ Developmental
) Ear, nose, threat
() Endocrine

) Gastrointestinal
@ Hematological
O Immunological
@ Metabolic

@ Muscular

@ Heurological

@ Mutritional

@ Ophthamological
. Psychiatric

@ Renal

@ Respiratory

@ sSkeletal

@ multiple

) Unclassified
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Human disease classification in the postgenomic era:

A complex systems approach to human pathobiology
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Challenge

While are a (fixed) digital
read-out...

Environmental/lifestyle:
vary over thdifecourse are continuously
distributed, with wide dynamic range...

X I yiR
to capture

effects of environmental exposures on
NCD risk!
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