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Cohortsto studydiseasedevelopmentprospectively

Á Adult Cohorts: 
KORA, SAPALDIA, 
NAKO

Á Biobanks

Á Long-term 
follow-up

Á Ethical and data 
security standards 
need to protect 
individual rights 
over decades 

KORA: 

18,000 participants 

30 y Follow-up

NAKO: 

200,000 participants 

Planned 30 y Follow-up



The OngoingCohort Study KORA ς
CooperativeResearch in the Region of Augsburg
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Maternal smoking in pregnancy: respiratory effects

Zacharasiewicz 2016

Á higher risk of prematurity / low birth weight

Á decreased forced expiratory flows and passive respiratory compliance

Ÿ deficits in pulmonary function persist,

impacting lifelong lung function trajectories

Á genetic susceptibility, e.g. increase in fetus sensitivity to maternal smoke 

by polymorphisms in GSTP1

Á transgenerational effects of prenatal tobacco smoke exposure

Ÿ indicating epigenetic modifications being transferred

as observed in animal models and humans



Early Life ExposuresandImparedLung Function(FEV1) 
Declinein Adults: The SAPALDIA Study

Á Adult Cohorts: 
SAPALDIA and 
European Community 
Respiratory Health 
Survey (ECRHS)

Á 12,000+ Men and 
Women 

Á Age 28-73 years

Á Follow-up 9 to 11 
years



Environmental ExposuresandAgeing

Å We are observing increases in life-
expectancy when environmental 
exposures decrease.

Å Is this due to an impact on the 
overall disease burden?

Å Is there an impact of environmental 
exposures on the intrinsic processes 
of ageing?

Healthy Ageing



ü Rationale:

unavoidable exposure of lungs to environmental hazards

Ÿ aging of the lungs and decline in lung function

? 

Á Telomere shortening in smokers

Á Shortened telomeres in leukocytes of patients with COPD

Á Accelerated aging due to environmental exposure and/or chronic inflammation

Respiratory Ageing and Biological Ageing
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ü Meta analysis KORA and ENGAGE Consortium

FEV1 FVC

Respiratory Ageing and Biological Ageing

Albrecht et al 2014



Methylation Signatures as Markers of Biological Ageing 

ÅEpigenetic Age 
Acceleration (AgeAccel)

ÅIntrinsic Epigenetic Age 
Acceleration (IEAA)

ÅExtrinsic Epigenetic Age 
Acceleration (EEAA)



ExtrinsicBiological AgeingandMortality

Chen et al. Ageing 2016



Gemome-wide Methylation and Obesity: 
A Multi-center Study

ω Enrichment for genes 
involved in metabolic 
pathways (e.g., lipid 
metabolism, inflammation)

ω Enrichment in regulatory 
regions

ω 187 genetic loci with 
significant changes in 
methylation observed

ABCG1

CPT1A

SREBF1

Wahl et al. 2017, Nature


