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Cohortsto studydiseasalevelopmentprospectively

A Adult Cohorts:
KORASAPALDIA,
NAKO

A Biobanks

A Longterm
follow-up

A Ethical and data
security standards
need to protect

NAKO:
200,000 participants
Planned 30 y Follow-up

iIndividual rights KORA:
over decades 18,000 participants
30 y Follow-up

N
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TheOngoingCohort Sudy KORA
CooperativeResearch ithe Regionof Augsburg
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Survival and Morbidity Follow-up (FU): 1997/98, 2001/02, 2008/09, scheduled 2015/16

Since 1985 KORA Bio Samples

Since 1985 KORA Myocardial Infarction Register
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Genes Environment Lifestyle factors
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Maternal smoking in pregnancy: respiratory effects

A higher risk of prematurity / low birth weight
A decreased forced expiratory flows and passive respiratory compliance

Y deficits in pulmonary function persist,
impacting lifelong lung function trajectories

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

Ve

by polymorphisms in GSTP1

A transgenerational effects of prenatal tobacco smoke exposure
indicating epigenetic modifications being transferred
as observed in animal models and humans
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Direct effect:
IF, BHR, lung
function

Indirect effect:
breastfeeding,

more LRTI

Direct effect:
IF, BHR,
lung function
Indirect effect:
recurrent
wheezing insults

More severe
exacerbations
Less steroid
efficacy

Direct effect:
lung function
Indirect effect:
behavioural
consequences
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Early LifdExposuresnd ImparedLungFunction(FEV)
Declinein Adults The SAPALDIA Study

Study

A Adult Cohorts: P coef (95% C1)

urban_living

SAPALDIA and o 22020 4.28)

Central Europe

. Western Europe —_— 0.13(-3.20, 3.47)
Euro pean Com munlty Northern Europe -~ 4.18 (-8.25, -0.10)
. Subtotal (I-squared = 69.7%, p=0.019) =—=—_ | —= -0.63 (-3.47, 2.21)

Respiratory Health |, o

Southern Europe —_— -2.95 (-6.20, 0.31)

S u rvey ( E C R H S) Central Europe ——t -1.33 (-2.91, 0.26)
Western Europe —_— -3.19 (-5.91, -0.47)

Northern Europe —_— 0.19(-3.24, 3.62)

-1.72 (-2.94, -0.50)

A Subtotal (I-squared = 3.3%, p = 0.376) <>
A 12,000+ Men and .
maternal_age
Southern E _— -1.43 (-4.46, 1.59)
Women conto e . a75(227.070
Western Europe — -1.68 (-4.35, 1.00)

Northern Europe —_— 0.40 (-2.96, 3.76)

A Ag e 2 87 3 ye ars Subtotal (l-squared = 0.0%, p=0.788) <> -0.88 (-2.02, 0.25)

maternal_smoking
Southern Europe - 2.78 (-4.74, 10.30)

A Followup 9to 11 =T 1w

Western Europe

Northern Europe —_— -2.52 (-6.01, 0.96)
ye ars Subtotal (I-squared =0.0%, p=0661) <> -1.42 (-2.91, 0.06)
NOTE: Weights are from random effects analysis
1 T
-105 0 10.5
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EnvironmentaExposuresind Ageing

A We are observing increases in dife
expectancy when environmental
exposures decrease.

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

A 1s there an impact of environmental
exposures on the intrinsic processes
of ageing?

/.

—

' Healthy Ageing
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Respiratory Ageing and Biological Ageing

Telomere shortening in smokers
Shortened telomeres in leukocytes of patients with COPD
Accelerated aging due to environmental exposure and/or chronic inflammation

U Rationale:

unavoidable exposure of lungs to environmental hazards
Y aging of the lungs and decline in lung function

A
A
A

Environmental exposure

Lung function

I-

Biological age
(telomere length)

Wo der Feimstavk heckomnt

Blausen.com
DOI:10.15347/wjm/2014.010
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Respiratory Ageing and Biological Ageing
U Meta analysis KORA and ENGAGE Consortium

FEV,
Study Totaln B
FITSA 386 . 0.0490
KORA Age 905 ——— 0.0051
KORA F3 875 — i 0.0240
KORA F4& 1291 —— 0.0439
NFBC 1944 4984 = 0.0445
TwinFat 219 ' 0.0220
TwinsUK 3935 e 0.0650

Fixed-effects model

Random-effects model

FVC

Study Totaln B

FITSA 386 —fei— 0.0290
KORA Age 905 —e+ 0.0089
KORA F3 875 —ui 0.0092
KORA F& 1291 e 0.0668
NFBC 1966 4984 |+~ 0.0309
TwinFat 124 —++—+—0.1080
TwinsUK 3935 = 0.0580

Fixed-effects model
Random-effects model
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Males
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Albrecht et al 2014 HelmholtzZentrum miinchen

Females + 0.0443
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Methylation Signatures as Markers of Biological Ageing

A Epigenetic Age
Acceleration (AgeAccel)

A Intrinsic Epigenetic Age
Acceleration (IEAA)

A Extrinsic Epigenetic Age
Acceleration (EEAA)
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ExtrinsicBiologicalAgeingand Mortality

c EEAA static, Multiv.Clinical
Meta P=3.4e-19, Heterog. P=0.12

__Cuhwrt A HR [95% ClI]

WHI White f-e 1.017[0.996, 1.038]
LBC 1921 . 1.033(1.018, 1,047 ]
LBC 1928 j———o{ 1.015[ 0,988, 1.042]
NAS - ] 1036 [ 1.012, 1.061]
FHS .y 1.053(1.028 , 1.080)
KORA k { 1.088[1.005,1.177]
InCHIANTI —— 1.028 0,992, 1.066 ]
Rotterdam 53 i 1.071[0993,1.155]
BLSA White } . | 1.086(1.005,1.173]
WHI Black j—a—| 1.020[1.008 1052
ARIC Black i ] 1.022[1.011,1.032])
WHI Hispanic . 1.078[1.029, 1.129 ]
Meta (FE) N 1.029[1.023, 1.035]

0051 1051 _ 1.162
Hazard Ratio

]
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Gemomewide Methylation and Obesity:

A Multi-center Study

ABCGl1

O
SREBF1 O

O

CPT1A

Wabhl et al

. 2017, Nature

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

w Enrichment in regulatory
regions

w 187 genetic loci with
significant changes in
methylation observed
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