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Asthma-COPD overlap syndrome

- Asthma with fixed airflow limitation:

Asthma phenotype

- Asthma + Smoking   Fixed airflow limitation: 

COPD

- Coexistence of asthma and COPD in 

older people: Overlap syndrome

- Severe Asthma:

Overlap?

Emphysema

COPD

Airflow
obstruction

Asthma

Chronic
Bronchitis
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Wellington Respiratory Survey (NZ)

Diagram di Venn Proporzionale

• 469 soggetti

• diagnosi medica

• spirometria

• TC



Asthma              COPD

“Dutch hypothesis”

Asthma COPD

“British hypothesis”

[COLD]

Common cause?

Common mechanisms Different mechanisms

Different causes

Allergy

“irritants”

Professor Dick Orie
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Prof Charles Fletcher
London UK



© Global Initiative for Asthma

Asthma is a heterogeneous disease, usually characterized 

by chronic airway inflammation. 

It is defined by the history of respiratory symptoms such as 

wheeze, shortness of breath, chest tightness and cough 

that vary over time and in intensity, together with variable 

expiratory airflow limitation.

Definition of asthma

GINA 2015



GINA 2014



Global Strategy for Diagnosis, Management and Prevention of COPD

Definition of COPD

n COPD, a common preventable and treatable 
disease, is characterized by persistent airflow 
limitation that is usually progressive and 
associated with an enhanced chronic 
inflammatory response in the airways and the 
lung to noxious particles or gases.

n Exacerbations and comorbidities contribute to 
the overall severity in individual patients.

© 2015 Global Initiative for Chronic Obstructive Lung Disease



COPD Definition

© 2017 Global Initiative for Chronic Obstructive Lung Disease

► Chronic Obstructive Pulmonary Disease (COPD) is a 

common, preventable and treatable disease that is 

characterized by persistent respiratory symptoms and 

airflow limitation that is due to airway and/or alveolar 

abnormalities usually caused by significant exposure 

to noxious particles or gases. 



ASTHMA vs COPD: CLINICAL DIFFERENCES

Main symptoms     Variable                Persistent
Wheeze SOB on exertion

ASTHMA COPD

Onset   Usually childhood            Usually >45yr    

Course Variable, remissions,        Progressive 
rarely progressive

Smoking Sometimes Usually 

Resp to b/d Good Poor - partial
Resp to steroids Good Poor

Atopy Frequent Rare 

Productive cough  Rare Frequent



Mast cell

CD4+ cell

(Th2)

Eosinophil

Allergens

Ep cells

ASTHMA

Bronchoconstriction

Airway hyperresponsiveness

Alv macrophage Ep cells

CD8+ cell

(Tc1)
Neutrophil

Cigarette smoke

COPD

Small airway fibrosis

Alveolar destruction



AIRWAY OBSTRUCTION IN ASTHMA AND COPD

ASTHMA

•Bronchoconstriction
(multiple b/c mediators)
Mast cell activation

• Edema
(acute exacerbations)

• Mucus plugging
(fatal asthma)

• Structural changes
(irreversible)

COPD

•Small airway fibrosis
(20 to inflammation)

• Emphysema
(loss of alveolar attachments)

• Mucous exudate

• Edema
(acute exacerbations)



Asthma death

ASTHMA AND COPD PATHOLOGY

Severe COPD

Courtesy of Jim Hogg

Fibrosis
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BM
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Stepwise management - pharmacotherapy

*Not for children <12 years

**For children 6-11 years, the 

preferred Step 3 treatment is 

medium dose ICS

#For patients prescribed 

BDP/formoterol or BUD/ 

formoterol maintenance and 

reliever therapy

 Tiotropium by mist inhaler is 

an add-on treatment for 

patients ≥12 years with a 

history of exacerbations

GINA 2016, Box 3-5 (2/8) (upper part)

Diagnosis

Symptom control & risk factors
(including lung function)

Inhaler technique & adherence

Patient preference

Asthma medications

Non-pharmacological strategies

Treat modifiable risk factors

Symptoms

Exacerbations

Side-effects

Patient satisfaction

Lung function

Other 

controller 

options

RELIEVER

STEP 1 STEP 2
STEP 3

STEP 4

STEP 5

Low dose ICS

Consider low 

dose ICS 

Leukotriene receptor antagonists (LTRA)

Low dose theophylline*

Med/high dose ICS

Low dose ICS+LTRA

(or + theoph*)

As-needed short-acting beta2-agonist (SABA) As-needed SABA or 
low dose ICS/formoterol#

Low dose 

ICS/LABA**

Med/high 

ICS/LABA

PREFERRED 
CONTROLLER 

CHOICE

Add tiotropium*

High dose ICS 
+ LTRA 
(or + theoph*)

Add low 
dose OCS

Refer for 
add-on 

treatment 
e.g. 

tiotropium,*

omalizumab, 
mepolizumab*

UPDATED!

Personalized therapy



CS insensitivity

Chung et al. Eur Respir Mon 2011;51:236-252.



Eur Respir J 2014; 43: 343–373 | DOI: 10.1183/09031936.00202013

La definizione di asma grave



The composite of observable characteristics of 
an organism…

resulting from interaction between its genetic
make-up and environmental influences…

that is relatively stable, but not invariable with 
time.

What is a phenotype?



The umbrella term asthma:

from clinical/inflammatory features to 

associated  phenotypes

Wenzel S. Nat Med 2012;18:716-725.



Early onset asthma:   Identifies 

an “allergic”/Th2 phenotype
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p=0.04

p=0.007

p=0.02

p=0.007

Allergic Symptoms
(most or all of time)

Atopy

Miranda, JACI 2004

Hx eczema (p=0.0007) 

Early 40%   Late   4%

Serum IgE  (p=0.12)

Early 108     Late 56

Family hx of asthma

Early>late



18%

73%

9%

56%

14%

30%

Phenotypes: Allergic Sensitization  
Patients with Severe Asthma

Grootendorst DC et al., Am J Respir Crit Care Med 2000;161:A918

Multiple allergies
Single allergy
Non-atopic

Early-onset asthma Late-onset asthma



Phenotypes

Molecular phenotypes

Endotypes

Overlapping clinical

physiologic hereditary

characteristics

Incorporation of  associated 

pathobiologic processes, ideally at 

molecular level, to clinical phenotype 

Confirmation through molecular targeting 

that identifiable molecular pathway 

contributes to clinical characteristics 

associated with molecular phenotypes

The Transition to Endotype 



Heterogeneity of eosinophilic asthma

Brusselle G. et al, Nature Medicine 2013.



Moore et al. AJRCCM 2010;181:315-323.



Periostin and asthma

Parulekar et al. Curr Opin Pulm Med 2014;20:60-65.



Serum Periostin and EOS

in uncontrolled severe asthma

(BOBCAT Study)

Jia et al. JACI 2002; 130:647-654.

High dose ICS ≥ 1000 mcg Fluticasone



Serum periostin 

in uncontrolled SA 

Jia et al. JACI 2002; 130:647-654.



Th2 gene expression in 

asthma

Woodruff et al. AJRCCM 2009; 180:388-395.



FeNO and sputum/bronchial EOS 

in atopic asthma

35 stable atopic asthmatics 

not on ICS

Jatakanon et al. Thorax 1998; 53:91-95.

10 atopic mild asthmatics 48 hrs 

after allergen challenge

Ricciardolo et al. Int J Imm Pharm 2012;25:175-182.



FENO: cut points

Dweik et al: AJRCCM 2011;184:602-615.



Effects of ICS on FeNO in asthma

Van Rensen et al. Thorax 1999; 54:403-408.

Fluticasone proprionate 1000 mcg/day for 4 weeks



Biomarkers as predictors for 

omalizumab

Hanania et al. AJRCCM 2013;187:804-811.





Aspirin-induced asthma

• 20% of adult onset asthma; 40% of adult onset severe 

eosinophilic asthma. 

• Rhinosinusitis and nasal polyposis common (Samter’s

triad) and usually precede asthma

• Local and systemic reactions to aspirin and other 

cyclooxygenase (COX)-1 inhibitors

• Marked eosinophilic airway inflammation. Blood 

eosinophilia usually present

• Airway inflammation is typically unresponsive to topical 

steroids. Systemic treatment is more successful.



DREAM study: inclusion criteria

Age 12-74 years

Clinical diagnosis of asthma (refractory)

History of two or more exacerbations / year

Evidence of eosinophilic inflammation:

1) sputum eosinophil count ≥ 3%, or

2) blood eosinophil count ≥ 300/µL, or

3) FENO ≥ 50 ppb. 

Pavord I. et al, Lancet 2012; 380: 651-659.



Mepolizumab in severe eosinophilic 

asthma: impact on exacerbations

Pavord I. et al, Lancet 2012; 380: 651-659.



Oral GC-sparing effect of 

mepolizumab in eosinophilic asthma

Bel et al. NEJM 2014;371:1189-97.

Patients n = 135



Asthma phenotypes

Wenzel S., Nature Medicine 2012.

»type2 »Non-type2



Type 3 immunity

Annunziato et al. JACI 2015;135:626-35.
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IL-17 related cytokines expression  in bronchial mucosa 

of Severe Asthma

Ricciardolo et al. Journal of Allergy Clinical Immunology 2017
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Ricciardolo et al. Journal of Allergy Clinical Immunology 2017

IL-17 related cytokines expression  in bronchial mucosa 

of Severe Asthma
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Identification of IL-17F/Frequent Exacerbator endotype 

in Asthma

Ricciardolo et al. Journal of Allergy Clinical Immunology 2017 
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Ricciardolo et al. Journal of Allergy Clinical Immunology 2017



protein

Vazquez-Tello A et al. J Clin Immunol 2013; 33:466-78.

GR-beta up-regulation and steroid resistance 

induction by IL-17 and IL-23 in PBMC

mRNA



MASS TARGET 
ASTHMA 
THERAPY

GINA
GUIDELINES

TH2 HIGH

TH2 LOW

STRATIFIED 
ASTHMA 

Phenotiping

PERSONALIZED 
ASTHMA 
THERAPY

Omalizumab

Mepolizumab
Reslizumab

Dupilumab

Lebrikizumab
Tralokinumab

Pitrakinra

Brodalumab

α TSLP (AMG 157)

α CRTH2

PREDICTIVE 
BIOMARKERS 
of RESPONSE

AIT-Allergen ImmunoTherapy

Stratified in relation
to the severity

Macrolides

Biomarkers
Anrukizumab

Benralizumab

Ligelizumab
Quilizumab

Bagnasco et al. Exp.Rev.Resp.Med. 2016



Asthma phenotypes/endotypes

Wenzel S., Nature Medicine 2012.

»type2 »Non-type2

IgE

IL-5

IL-17



ABCD Assessment Tool

© 2017 Global Initiative for Chronic Obstructive Lung Disease
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Large versus Small airways in 

moderate COPD: inflammatory cells

Isajevs et al. Respiration 2011;81:362.



COPD: CD8 in alveolar wall

COPD: CD8+ cells

Saetta et al. AJRCCM  1999;160:711-7.



SYMPTOMS:

• Dyspnoea on exertion

PHYSICAL SIGNS:

• Anorexia and weight loss

• Tachypnoea

• Barrel-chest deformity

• Hoover’s sign

• Percussion: increased resonance

• Decreased vescicular breath sounds

• Prolonged expiration

• Pursed-lips breathing

SYMPTOMS:

• Productive cough

• Dyspnoea, at rest

• Fatigue/daytime

somnolence

PHYSICAL SIGNS:

• Overweight

• Peripheral oedema

• Cyanosis

• Right heart failure

• Crackles on inspiration; wheezing

Burrows et al. Lancet 1966

Clinical features of COPD

Pink Puffer Blue Bloater



“Pink Puffer” “Blue Bloater”

Enfisema panlobulare Enfisema centrolobulare



Mast cells in small airways and alveolar 

walls in CL and PL emphysema

Ballarin et al. AJRCCM 2012;186:233-9.
CL: centrilobular; PL: panlobular



Phenotypes of COPD

Dlco = diffusing capacity for carbon mononide
Ex/yr = exacerbations per year 

Fujimoto K, et al. Respirology 2006;11:731‒740

FEV1 = 47.5%

Dlco = 78.2%

Ex/yr = 0.70

FEV1 = 46.4%

Dlco = 49.3%

Ex/yr = 0.59 

FEV1 = 42.0%

Dlco = 61.6%

Ex/yr = 1.36

Phenotype A Phenotype E Phenotype M







COPD: Frequent Exacerbators

Hurst et al. N Engl J Med 2010;363:1128-1138.



AJRCCM 2011; 184: 662-671



71 year-old man 74 year-old man 

Ex smoker 52 pack-year Ex smoker 40 pack-year 

Admitted for ECOPD Admitted for ECOPD 

2 ECOPD past year 2 ECOPD past year 

FEV1(%) = 39% FEV1(%) = 47% 

White sputum Dark sputum 

Diagnosed with asthma at 16 yrs. Cylindrical brochiectasis 

No bacteria isolation Pseudomonas aeruginosa 

	

Frequent exacerbators





SFC

Exacerbations/

patient/year

Prevention of 

exacerbations with 

SFC or tiotropium

P=0.028P=0.039

Prevention of exacerbations

AB = requiring antibiotics

OC = exacerbations requiring oral cortocosteroids

SFC = salmeterol/fluticasone propionate Wedzicha JA, et al. Am J Respir Crit Care Med 2008;177:19‒26

Tiotropium



Rate: Tio 0.73, Inda 0.90

P<0.0001

Lancet Respir Med 2013; 1: 524-533



55% COPD patients 

Delta FEV1 ≥ 200 ml



Papi A et al: AJRCCM 2000

 FeNO & SPUTUM EOS IN “REVERSIBLE” COPD

Reversible: >15% in FEV1 after b/d

Exhaled 

NO

Sputum 

eos



ERJ 2016

ISOLDE STUDY



Pascoe S, et al. Lancet Respir Med 2015; 3:435–442.



Agusti et al. ECLIPSE Study. Plos One 2012; e37483.



Time to first Pneumonia in COPD

ERJ 2009;34:641-7.



LABA/LAMA

+ others

LABA/ICS 

LABA/LAMA



Lancet Respir Med 2015;3:266‒268



Treatment of Stable COPD

© 2017 Global Initiative for Chronic Obstructive Lung Disease








