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Abnormalities of lung growth and lung ageing

• Low maximally attained lung function

• Lung function at birth

• Lung function growth

• Rapid decline

• Low maximally attained lung function AND rapid decline

• Risk factors may operate across the lifecourse …and even across generations



Ageing Lungs in European Cohorts (ALEC)

• identify determinants of lung function

• collate new data on pre-conception and transgenerational 

determinants

• identify change in DNA methylation patterns occurring as adults age 

and their association with disease development and environmental 

exposures

• generate a predictive risk score for low lung function and COPD that 

accounts for combined effects of factors across the lifecourse

• implement an online interactive tool for personalised risk prediction

• identify knowledge gaps 

H2020 ref 633.212

Cost total: 7.271.433 €

Contribució de la UE: 5.534.094 €

Durada: maig 2015 - maig 2019



ALEC cohorts

UK BIOBANK

Health Survey for England





ALEC Workstreams



Transgenerational determinants

Image from www.urmc.rochester.edu

But what about FATHERS?

…grandmother’s smoking when pregnant with 

the mother increased the risk of asthma in the 

grandchild independent of the mother’s smoking

status…unmeasured confounding may be 

present...



Associations of tobacco smoking with asthma across three generations – paternal line



Childhood determinants

• Trajectories

• Hormones

•MR using genes as a natural experiment

• Physical activity 

• Body mass and composition

• Greenness



Lung function trajectories age 7 to mid-50’s
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Age

1. Persistently high 4. Persistently low

2. Average 5. Early low, accelerated growth, normal decline

3. Below average 6. Early below average, accelerated decline

46 %

13%

6%

COPD at age 53 = 

post-BD FEV1/FVC <LLN

27% of all cases

35% of all cases

13% of all cases



Puberty and lung function at peak (Mahmoud 2018, Am J Respir Crit Care Med)



Physical activity, body composition and lung function growth

Roda submitted; Peralta submitted



Adult determinants

• Early life factors

• Asthma and asthma treatment

• Sleep

• Physical activity

• Obesity

• Diet

• Occupation

• Hormones

• UV exposure

• Greenness



COPD incidence and occupational exposures

Ever exposed to Relative risk (LLN)–

ECRHS)

Population attributable 

fraction

Biological dusts 1.6 (1.1 to 2.3) 16.0

Mineral dusts 1.1 (0.7 to 1.7) 3.9

Gases and fumes 1.5 (1.0 to 2.2) 19.4

Vapours gas dusts & fumes 1.3 (0.9 to 2.0) 14.1

Herbicides 2.0 (0.7 to 4.1) 2.6

Insecticides 2.3 (1.1 to 4.2) 4.7

Fungicides 1.9 (0.9 to 3.6) 3.9

All pesticides 2.2 (1.1 to 3.8) 5.6

No associations seen for aromatic, chlorinated or other solvents, or metals 

21%
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Higher physical activity 
levels associated with 
higher lung function

Adjusted for sex, age, age2, height, 
weight, smoking status, secondhand 
smoke exposure, education and 
occupation

Physical activity on lung function levels



• Effects driven by current 
smokers 

• Stratification by sex, asthma, 
chronic disease, BMI did not alter 
conclusions

• No consistent effects for lung 
function decline

FEV1

FVC



Dietary intake and lung function decline



Epigenetics

• DNAm and lung function

• DNAm –focus in SERPINA1

• Biological clock

• Two step MR analyses looking at BMI and LF



Summary

• Novel data, novel results 

• More to come…


