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Chronic respiratory diseases: some

examples



COPD, asthma

and lung

cancer… and a 

lot others

respiratory

diseases! 



COPD: what is it ?

Inflammatory bronchial disease

Permanent and progressive airway obstruction

Linked to toxic substances (TOBACCO ++), but also to pollutants and/or aero-
contaminants of occupational origin

Clinical manifestations = dyspnea, coughing and sputum

At the advanced stage: 

limitation in daily life

Oxygen/Ventilator Requirement

Evolution punctuated by "exacerbations"



In France

3.5 million of patients 

2/3 of undiagnosed patients

COPD = Underdiagnosed 
disease

1st cause of death from 
non-cancerous respiratory 
disease

3rd cause of tobacco-
related mortality after lung 
cancer and cardiovascular 
diseases

6100 €/patient

SCREENING 

++++



And mortality ?



Treatments….

Stop of 

respiratory

fonction 

decrease

Inhaled treatments

Oxygen=

Symptoms treatment!



COPD

Systemic

effects of 

COPD

pneumonia
diabetes

inactivity

Muscle 

loss

Depression

Anxiety

Systemic

effects of 

COPD

Sleep

COPD more 

than a 

respiratory

disease

COPD = complex

disease

And pre-COPD?

COPD of children ?



Asthma (1)

 Chronic and multifactorial inflammatory bronchial disease, characterized by 
attacks of wheezing dyspnoea 

 Triggered by different agents or by exercise 

 Accompanied by clinical signs of bronchial obstruction that is totally or partially 
reversible between exacerbations.

 Predominant inflammatory component (→ Anti-inflammation drugs)

 This activation takes place in the bronchial mucosa under the effect of 
immunological or non-immunological stimuli: allergens, non-specific irritants, 
etc.

 Bronchial hyperresponsiveness = Bronchoconstriction = contraction of the 
smooth muscles surrounding the bronchi and bronchioles (→ Bronchodilators)



Asthma (2)

 Common pathology: 5 to 7%, increasing (10 to 15% in young adults) compared to 
2 to 3% 15 years ago.

 Higher prevalence in urban areas

 Affects both men and women

 90% of cases occur before the age of 40

 Underdiagnosed ++++



Bronchiectasis and Cystic fibrosis

 Permanent and irreversible increase in the caliber of the subsegmental 

bronchi

 Responsible of 

 Bronchial hypersecretion 

 Stasis

 Chronic inflammation

 Infections

 Bronchial hypervascularization

 Chronic respiratory failure

Cough and Sputum

hemoptysis

dyspnea

exacerbations



Vicious cercle of bronchiectasies

Hypersecretion
of mucus

Mucociliary
Clearance 
Impairment

Bronchial 
Obstruction 

Chronic
bacterial
Infection 

Destruction

Bronchial

Inflammation



Risks factors of bronchiectasis

 Poor mucociliary clearance: 

 Primary ciliary dyskinesia

 "Anatomical" obstruction of the bronchi

 Mucus abnormality: Cystic fibrosis, ENaC mutations

 Inflammation of the airways of autoimmune origin:

 Digestive inflammatory diseases

 Sjogren, rheumatoid arthritis

 Immunosuppression: Lymphoma, Immunosuppressive Therapies…

 Non-infectious non-autoimmune inflammatory state: alpha 1 antitrypsin

deficiency, GERD, toxic inhalation, asthma, ABPA, COPD...

A lot of patients

A systemic disease ? Lung 

in a complex interaction 

with others diseases!



Bronchiectasis = disability ?

Maladie gênante 50%

Maladie à cacher 7%

Absentéisme scolaire 37%

Privation de sport dans l'enfance 50%

Privation de sport à l'âge adulte 91%

Handicap à la vie professionnelle 50%

Responsable d'un célibat 15%

Renfermés sur eux-mêmes 19%

Dégagent une impression de 

tristesse
17%



Vicious cercle of bronchiectasies

Hypersecretion
of mucus

Mucociliary
Clearance 
Impairment

Bronchial 
Obstruction 

Chronic
bacterial
Infection 

Destruction

Bronchial

Inflammation

Anti-inflammatory drugs

(macrolides)

Antibiotics if 

exacerbation

Hydratation 

Physiotherapy



And for all patients = prevention with

vaccines





Some data to better understand

 According to WHO (2022): 

 9 out of 10 people live in places where pollution exceeds recommended 
levels 

 More than 7 million premature deaths 

 17% of deaths secondary to lower respiratory tract infections are linked to 
pollution

 Air = 78% nitrogen, 21% oxygen and 1% other gases = aerosol of particles

 Contamination of this air with the presence of contaminating gases and 
particles in the atmosphere (CO, Nox, O3, SO2, VOCs, PM)

 Bio-aerosol = cell and plant fragments, bacteria, fungi, viruses, spores...







 130295 children:

 Increased risk of lower respiratory infection after 1 week of 

exposure to increased PM2.5 and maximum risk after 3 

weeks

 Cumulative OR (28 days) of 1.15 per PM2.5 increase of 10 

μg/m3

∆ 0-6

○ 7-13

□ 14-20

◊ 21-27

RSV and flu



Follow-up of 10 birth cohorts, different 

countries

Follow-up pneumonia, laryngitis and otitis

Exposure modelling

NO2
PM 2.5 



Risk of PM2.5 and 

pneumonia during the 

first 2 years of life!!



FLU



COVID-

19



PM2.5, O3 and NO2: 

oxidative stress and 

decreased host response
Chauhan, 2003, Ciencewicki 2007, Kelly 
2003

Diesel and O3 

decrease some 

proteins in surfactant
Ciencewicki 2007, Gowdy 2008

Decreased ciliary 

movements after exposure 

to pollutants and change in 
viscosity
Grose 1980, Pedersen 1990, Xiao 2013

Damage to integrity of 

the epithelial barrier by 

PM
Carballo 2011, Wang 2012

Downregulation des toll-

like receptors 4 of alveolar

macrophages exposed to 
PM

Morrow 1988 

Phagocytosis

Alteration
Becker 1999, Chauhan 
2003

Increased angiotensin receptor 2 

expression in the respiratory 

epithelium (SARS-CoV-2)
Hoffmann 2020, Lin 2018, Paital 2021



And for chronic diseases?





Finally

 Pollution = risk factors for occurrence of infection... and their severity

 Viruses, bacteria, fungi = factors that promote respiratory diseases and/or 

exacerbation of CRD

 Pollution = promotes exacerbations of chronic diseases

 And don’t forget the link between PM2.5 and the occurrence of lung 

cancer

 Lung in interaction with environment!
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LUNG

Ambient air

= 

Environment

Oral cavity
DIGESTIVE TRACT

Permanent interactions

One Health!

« Capital Flora »
Environmental and genetic factors

Fragility of the microbiota

« Symbiosis »
Energy – Protection – Homeostasis« An healthy microbiote for an healthy

body»
Dysbiosis: Disease Conditions 

Therapeutic perspectives!!



One Health!

Microbiota: All microorganisms living in 
humans

➢Bacteria
➢Virus and phage
➢Fungi

Microbiota in humans… and in environment!
Homeostasie

Bénéfice pour 

l’hôte

Augmentation 

pathogénicité

SAINMALADE

Interactions

‘neutres’

Dysbiose 

des voies 

aériennes

Maladie 

pulmonaire 

“stable”
Maladie 

pulmonaire 

“instable”, 

“exacerbée”

‘Microbiome 

pulmonaire 

“sain”

Microbiote comme une 

entité pathogénique (?) 

And  EXPOSOME….



Exposome: what is it ?

 One risk factor= One disease

Why do 

some 

people 

develop the 

disease and 

others don't?
What 

evolution?



Exposome ?

And so go back to 

microbiome?



Definition=Exposome

• Defined for the 1st time by Wild in 2005

• EVERY exposure for each individual from CONCEPTION to DEATH, 

as a complement to the genome

• 3 categories

• Internal

• "Specific" external

• "General" external



“Hotes” –omics

Transcriptomics

Proteinomics

Metabolomics

GeneGene
DNA

Proteins

DNA and 
proteins are 
multi-folded

Homologous 
Chromosomes

Chromosomes

“specific”

Environment

“general”

Environment

Traffic
Climate 

Plants

Pollen

Green 
spaces

Urban 
Environment

Environmental 
microbiome

DeathConception



2030 results sur 

« exposome »

With 70 studies….

192 results on « "exposome" 

AND  "(respiratory disease OR 

asthma OR COPD OR cystic 

Fibrosis OR fibrosis)"

Exposome: where are we?





Challenges

▪ Consideration of ALL exposures

▪ ON THE WHOLE OF THE PERSON'S LIFE

▪ Exposure = a different impact according to each stage of life (birth, 
childhood, adolescence, adult, elderly, diseases, treatments....!)

▪ So different approaches possible

▪ Large and complex databases... therefore complex analysis methods

▪ Often taken into account factors successively by univariate analysis (Exposome Wide Association 
Study, ExWAS) and then multivariate (adjusted for co-exposures) (e.g. Deletion-Substitution-Addition 
(DSA) algorithm) regression-based models

▪ Good for assessing many exposures for many pathologies and their fate

▪ No consideration of the interaction/addition effects of the different effects.

▪ Others approaches = 

▪ Analysis based of clusters to identifya specific profile of a risk-exposition to a disease

▪ Analysis with intermediate biological factors

▪ Many different methods so studies with non-comparable results



What have we already learned?







• Study on 1033 mother-child 

couples from the "Human 

Early-Life Exposome" cohort 

from 6 birth cohort studies 

(France, Greece, Lithuania, 

Norway, Spain, UK between 

2003 and 2009)

• Pulmonary function testing for 

children (6 -12 years)

• 85 pre-natal and 125 postnatal 

exhibitions (outdoor, indoor, 

lifestyle, etc.) 



Results

• 1033 children (median age 8.1 years)

• Average FEV1 98.8%

• Prenatal exposure to 
perfluoronenanoate (p=0.034) and 
perfluorooctanoate (p=0.030) 
associated with the lowest FEV1

• Correspondingly greater distance to 
the nearest route during pregnancy 
Inverse distance (p=0.030) associated 
with the highest FEV1

• 9 postnatal exposures: copper, ethyl-
paraben, metabolites of phthalate 
metabolites, "overcrowded houses" 
and the density of buildings around 
schools



A french study the EGEA cohort





Environnment

• Microbiological

• Toxic

• Chemical

Emergence and re-emergence 

of respiratory pathogens

Integrated Approach 

to Respiratory Health



Take home messages

 Chronic respiratory diseases = public health issue

 UNDERDIAGNOSED!!! Screening!

 The lung in permanent interaction with its environment

 To develop a healthy microbiota

 Microbiota subjected to various exposures

 Importance of the Exposome... Every exposition counts... from conception 

to death... 

 And in the exposition we count the behaviors: diet, urban or rural lifestyle, 

physical activity.....

 Interest in knowing patient profiles for prevention or early diagnosis!

 Interest in taking care of our environment
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