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Risk factors and Pathogenesis Of 
Asthma and COPD

www.crfindia.com

Asthma and COPD are chronic 
inflammatory diseases of the y

airways

Asthma

• Airway 
Hyperesponsiveness

• Variable airway 
Inflammation and 

Large airways

obstruction
• Characteristic symptoms 

Cough, Wheeze

Breathlessness.
• Affects all the age groups.small airways

COPD

• Persistent Inflammation 
and obstruction

• Progressive

Large airways

• Progressive
• Characteristic symptoms

Cough with expectoration
Breathlessness

• Generally affects subjects 
more than 40 years of age

small airways

ASTHMA RISK FACTORS

Cloudy weather

POLLENS

SPORES

V
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Indoor wall dampness

FUNGUS
Penicillium

Fuel usage particularly Kerosene

Environmental Risk Factors Of Asthma

Mosquito coilAgarbatti

House dust mite

Cockroaches

Animal dander Pollen

Fungal spores

Environmental allergens

Food allergens

In the general population of India:
Cow's milk 3% ,
Eggs1.5%, 
Dried fruit 1% 
Wheat and Soybeans 0.5%
www. Foodallergy.org/featuredatopic.html

Other important risk factors in 
children 

Children born  
with caesarian Smoking in family

Preterm delivery

M Cheraghi et al; ERS 2009

No breast feeding

Indian Express, 21 Sept. 2008

(Beasley R et al, Lancet 2008 Sep 20;372(9643):1039-1048).(Beasley R et al, Lancet 2008 Sep 20;372(9643):1039-1048).

Healthcare &
Laboratory workers

•Latex,
•Glutaraldehyde,
•Powdered
medications
•Antibiotic

Spray Painters

Welder and metal workers

Metal dusts 
or fumes

•Food,  

Occupations and sensitizing agents

Di-isocynates

Electronic workers

Colophony

Food processors, 
Animal workers, 
farmers  Gardeners

•Animal, 
•Fungal 
• Insect 
allergens 
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GENETICS

Genes : IL-5, IL8,TNFR, 
CREB NFk-Beta,  ADAM33 etc

Chromosomes 5, 6, 11, 14, and 12

Gene

Environment

How does asthma develop?

ASTHMA 
INFLAMMATION

COPD RISK FACTORS

Environmental Risk Factors Of COPD

Other Risk Facrors
Air pollution
Occupational exposure
Latent Viral infection (adenovirus) 
Infection in early life
Nutritional compromise
Low birth weight
A th (20%)Asthma  (20%)

GENETICS
•α1-antitrypsin deficiency 
•TNF-α gene, Microlase 
epioxide hydrolase gene, 
Aquaporin gene etc

Asthma Inflammation
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Inflammatory armaments in 
asthmaMast cells

Eosinophils

CD4 TH2 Lymphocytes
IL-5,4,13,
RANTES, 

EOTAXIN, T%NF 

Dendritic cells
Basophils

alfa etc

Enzymes 
Tryptase, 
chymase,  

elastase MMPs 
etc.

Lymphoid tissue

Lymphoid cells

IgE antibody

Sensitization 

Allergen induced Asthma Inflammation

Antigen presenting cell

Anti-IgE 
Antibody

(Omalizumab
)

IL5

IL4

IL13TH2

Eosinophils

B cells

IgE antibody

Steroid reduces 
their secretion

Beta2agonist Increase
their formation
Yamaguchi et al: Int Arch Immunol, 2010
Loza et al: J Allergy Clin Immunol , 2008

Wenzel SE et al: Lancet 2007

Combination of 
beta-2 agonist and 

steroids abolish 
their formation

Immunotherapy 
causes increase in 
IgG4 and decrease 

IgE 

TH2 cells

IL4, 
IL5,

Asthma Inflammation
Mast cells

Enzymes
Heparin,Tryptase

•,Chymase,Histamine 
Cyto/Chemo
•IL5,IL4,Il13,
•TNF alfa ,
•LTB4,C4

•Inflammation
•Airway remodeling
•Steroid resistance

•Inflammation
•Airway remodeling

Antileukotrienes

Steroids
IL5, 
IL13, 
TGFbeta

Eosinophils Reactive oxygen species
•OH, O- NO etc

•Cytotoxic proteins
Lipid mediators, ECP,MBP etc

•Inflammatory
•IL3, IL2, IL4,IL5, etc

•Inflammation
•Airway remodeling

•Eosinophil activation
•IgE

Neutrophil (rare)

•Severe Asthma
•Difficult to treat 

Low dose Macrolide 
antibiotics

Asthma/ Refractory to 
steroids
•Asthma developing into 
COPD

Curr Opin Allergy Clin Immunol. 2007;7(1):43-50.

Broncho-hyperresponsiveness and airway Reversibility 
in Asthma

NORMAL AIRWAYS
Asthmatic AIRWAYS
Airway Remodelling

• The moment the airways are irritated whole of the airway 
muscle mass get contracted. This forms basis of 
broncho-hyperresponsiveness.

• The moment this contracted muscle is relaxed especially 
with beta-2 agonist the whole of the airway muscle mass 
get relaxed. This forms basis of reversibility test

Bronchial thermoplasty Targeting 
Hyperplasic smooth muscles

Airway smooth muscle, almost have no capacity for regeneration
Within the next coming years, a profile of the potential role of this 
therapy in human asthma should be developed fully.

Eur Respir J 2004; 24:659-663
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COPD Inflammation

Neutrophils 

Macrophages

Neutrophilic 

Elastase 
Proteinase 3
Cathepsin
MMP(1, 3 9, 12) 

COPD Inflammation
• Emphysema
. Fibrosis around the bronchi
• enlargement of airspaces, 
• destruction of lung parenchyma, 
• loss of lung elasticity
• closure of small airways

CD8 T cells

chemotactic 
factors 

(IL-8, LTB4)

Cytotoxic
Autoimmune reaction Eosinophils (rare)

•Chronic bronchitis (obstruction of small airways)

IL8, (LTB4), GRO-alfa, 
MCP-1, MCP-2,,
MIG

Matrix Metaloprotienases:
MMP1,2,9,12,14

CD8 T cells Proteases
Neutrophils

Macrophages

Cigarette  and
air pollutants

Emphysema

Elastase 
Proteinase 3
Cathepsin
MMP(1, 3 9, 12) 

Chronic Bronchitis
•Mucus Hypersecretion
•Sub epithelial Fibrosis
•Bronchoconstriction

Free Oxidant radicals
O2-. H2O2, OH-

Peter J Barnes; NEJM; 2000; Volume 343; 269-280

•Inflammation is steroid resistant
•Once started persists 
•Affects only 20-40% of smokers
•Data not available for biomass fuel users

Oxidative stress
Cigarette smoke 
& Inflammatory 
cells such as 

neutrophils and 
macrophages

O2-, OH-,H2O2, 
ONOO-

Neutrophils recruitment

Anti -
oxidants

Chronic Bronchitis
•Mucus Hypersecretion
•Sub epithelial Fibrosis
•Bronchoconstriction

Emphysema
N- acetyl 

cysteine (NAC)

Steroid 
insensitivity

Peter J Barnes; NEJM; 2000; Volume 343; 269-280

Systemic effects of COPD
Skeletal muscle
weakness

+ HYPOXIA
•Physiotherapy
•Cardiac assessment

Mannino DM et al. ERJ, Oct 2008; 32: 962 - 969 

Accelerated aging

Oxidative stress
IL-6,CRP 

TNF-α , Leptin

Other diseases associated with 
COPD

• Lung malignancies; Mannino DM et al. Arch Intern Med 

2003;113:1475- 1480.
I li i Di b lli• Insulin resistance Diabetes mellitus 
Mannino DM et al. ERJ, Oct 2008; 32: 962 - 969 
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COPD
Chronic inflammatory disease

Oxidative stress

Inflammation not sensitive to 

ti t id

ASTHMA
Chronic inflammatory 

disease
Inflammation highly 

sensitive to

Carry Home message
 

corticosteroids
Systemic inflammation

sensitive to 
corticosteroids 

Thank  You

Recent Advances in Asthma 
pathogenesisp g

Epithelial cell desquamation •Friable epithelial cells

•Constantly in a 
healing phase (similar 
to a chronic wound)Electron microscopy

Bronchial-Epithelial cells 
 

)

Detachment of epithelial cells

Epithelial cells as cellular sources of various 
inflammatory mediators and pro-inflammatory cytokines

AsthmaticNormal

IL8, IL5, RANTES, IL1, IL10, TNFα
(Immunohistochemical staining)

Epithelial cells as active players in asthmatic airway inflammation

Role of epithelium in airway wall remodelling

Holgate ST et al, J Allergy Clin Immunol 2000; 105: 193-204
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Inflammation Airway Remodeling

Theory Of Remodeling 
New Concept in Pathogenesis of asthma

 

Holgate ST et al, J Allergy Clin Immunol 2000; 105: 193-204

Oxidative Stress in COPD
 

Peter J Barnes; NEJM; 2000; Volume 343; 269-280

Emphysema


