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Spirometry for those with smoking and dust 
exposures

Risk assessment Disease Outcome
Blood pressure Hypertension Stroke
Lipids Hypercholesterolaemia Heart attack
Glucose Hyperglycaemia Diabetes
Bone density Osteoporosis# Fracture (low impact)
Spirometry Airways obstruction# COPD

Heart attack
Lung cancer

# Diagnose end organ damage (coronary angiogram or CT chest)
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Smoking and lung disease

Cigarettes

Lung Cancer

Emphysema
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Smoking and its complications

Smoking

COPD

Lung cancer

CAD

Stroke
PVD

Respiratory Cardiovascular
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Epidemiology of lung cancer
• Smoking (90%)

– Duration over 30 years or over 30 pk years

• Age  (over 50 yo) 

• Other factors
– Exposure to asbestos, radon, radiation and cooking fuels
– Low consumption of fruit and vegetables (antioxidants)
– Lower risk in atopics

• Lung function

• Family history

Genetic factors
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Lung function in smokers who get COPD

Decline of Lung Function: Not Homogeneous
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Segmentation of Lung Function Decline
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Reduced FEV1: linked to all cause mortality

Low FEV1 (COPD)

- diagnosed COPD

-5x ↑Lung cancer

-5x ↑ heart attack

- 2-3x ↑ stroke

Smokers
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Lung Function and Lung Cancer
Consistently reported risk of 3-6x for lung cancer

in smokers with impaired lung function

Lung cancer

Age       RR 2.8

FEV1 RR 6.4

Pk yrs    RR 3.1

FEV1

Age

Lung Cancer

Pack Yrs
1.8

2.2 1.4

2.41.8 5.3
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Lifetime risk: COPD and lung cancer

COPD                  Smokers with “normal” lung function
(n=20)                                             (n=80)

Lung cancer develops in

6/20 with COPD (30%)

4/80 with normal lung function (5%)

Lung cancer cases

-50% have GOLD 2+ COPD
-67% have GOLD 1+ COPD
-87% have COPD ± emphysema

Young RP, et al.
ERJ, On line Feb 5th, 2009

Lung 
Cancer

(n=10)
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Smoking, lung function and lung cancer

Smoking

COPD

20-30% of smokers develop
impaired lung function (COPD)

65-75% of lung cancer 
patients have COPD

Parallel: 
Obesity predisposes to diabetes

Lung Cancer
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Lung Cancer Risk climbs steeply with age
10 Year Mortality for Lung Cancer by Sm oking Status
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Risk spectrum for lung cancer risk

Lifelong non-smokers Ex-smokers Smokers

Genetic make up

Smoking exposure dose

Asbestos exposure

Advancing age
Advancing COPD

Lowest risk Highest risk
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Lung cancer and age distribution

Age distribution of lung cancer cases 
(n=446)
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Inflammation and cardio-pulmonary disease

Inflammation

Lung epithelial remodeling 
with carcinogenesis

Vascular remodeling with 
accelerated atherosclerosis

Lung airways and matrix 
remodeling with COPD

Smoking Normal repair

Tissue inflammation
and remodeling
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Spirometry for those with smoking and dust 
exposures

Risk assessment Disease Outcome
Blood pressure Hypertension Stroke
Lipids Hypercholesterolaemia Heart attack
Glucose Hyperglycaemia Diabetes
Bone density Osteoporosis# Fracture (low impact)
Spirometry Airways obstruction# COPD

Heart attack
Lung cancer

# Diagnose end organ damage (coronary angiogram or CT chest)
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Pool of many SNPs each conferring a modest 
effect through modifying the body’s response 

to smoke in the lungs

Genes altering 
metabolism of the 
smoke derived toxins

Anti-oxidant
response genes

Genes 
controlling 
DNA repair

Genes controlling 
apoptosis and/or 
inflammation *

COPD
Lung Cancer

Genes controlling 
nicotine addiction *

Genes controlling 
matrix remodeling

Genes 
controlling 
airway fibrosis

Genetic susceptibility to 
lung cancer

Many genetic variants

Interaction with smoking

Affect many different 
pathways

Overlap between genes 
conferring COPD and lung 

cancer

nAChR gene* locus 
associated with lung cancer, 
COPD and nicotine addiction

Smoking
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Risk Level

Score

Lung cancer susceptibility score

•Educational tool to personalise risk 
and raise awareness of lung cancer 

•Refines existing risk derived from 
smoking exposure

•Based on age, FHx of lung cancer, 
COPD and SNP markers

•Target 40+ yr old who are smokers 
and ex-smokers (last 10 years)

•Aim to motivate smoker to quit or 
ex-smoker to avoid relapse

•Referenced against the “average”
smoker’s risk

•Shows risk reduction with quitting

No one is lower than average risk 
for lung cancer
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Epidemiology of lung cancer
• Smoking (90%)

– Duration over 30 years or over 30 pk years

• Age  (over 50 yo) 

• Other factors
– Asbestos, radon, radiation, cooking fuels
– Low consumption of fruit and vegetables (antioxidants)
– Lower risk in atopics

• Lung function

• Family history
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April 2008 – “Lung cancer”
gene discovered

Headlines
- NY times
- Herald Tribune
- Financial Times
- NZ Herald

P=10-17
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Nicotinic acetylcholine receptor SNP
-Chromosome 15q25 (GWAS)
-associated with lung cancer, COPD 
and nicotine addiction
-Nicotine up-regulates inflammation in the lung
-SNP appears to be involved in modifying this 
inflammatory effect
- SNPs associated with both diseases
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Lung cancer genetics: Auckland Study
Primay Cohorts (call rate %) GG GA AA OR* (95% CI) P value*

Controls  N=475  (97%) 225 (47%) 205  (43%) 45 (9%) - -

COPD  N=445 (97%) 166 (37%) 219 (49%) 60 (14%) 1.5 (1.0-2.3) 0.06

Lung cancer  N=437 (96%) 170 (39%) 199 (46%) 68 (16%) 1.8 (1.2-2.7) 0.005

Subgroup Analyses

COPD and LC+COPD, N=706 252 (36%) 344 (49%) 110 (16%) 1.8 (1.2-2.6) 0.002

LC + COPD#, N=261 86 (33%) 125 (48%) 50 (19%) 2.3 (1.4-3.6) 0.0002

LC only, N=168 81 (48%) 69 (41%) 18 (11%) 1.2 (0.6-2.1.) 0.64

Genotypes for the α5 subunit of the nAChR gene (Young RP, et al. ERJ Nov 2008)
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Reduced FEV1 (compared to normal lung function)

• Predicts increased risk of coronary artery 
disease

• Predicts increased risk of lung cancer
• Predicts increased risk of stroke
• Predicts increased risk of peripheral arterial 

disease

Clinical utility of spirometry
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Smoking, lung function and mortality
Inflammation

Tissue 
remodeling

Lung epithelial remodeling 
with carcinogenesis

Vascular remodeling with 
accelerated atherosclerosis

Lung airways and matrix 
remodeling with COPD

Smoking

FEV1

Normal repair
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↓FEV1 = “barometer” of a person’s tendency (or 
susceptibility) to exaggerated airway 
inflammation and adverse remodeling.
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Clinical implications of detecting COPD

• Increased cardiovascular and lung cancer risk 
and urgent need for aggressive smoking 
cessation

• Inclusion of COPD in lung cancer risk models
• Consideration of statin therapy in increased 

cardiovascular risk
• Initiation of usual inhaler therapy for symptom 

control
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Smoking and its complications

Smoking

COPD

Lung cancer

CAD

Stroke
PVD


