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Symptoms variability in COPD:

Does it really exist?

The phenotypes of COPD

Does it really matter?

What do (and will) the studies teach us:

From ASSESS to STORICO



Emphysema

Type A or “pink puffer”

Chronic bronchitis

Type  B or “blue bloater”

The different “natural histories” in COPD



Current concepts in targeting COPD:

making progress towards personalized management



Why do we need a precision medicine approach to 

COPD?

• A complex common disease with difficult definition

• Heterogeneous presentation with different traits

• Variable disease and variable response to drugs

• Incomplete understanding of all phenotypes 

• Greater insight into driving mechanisms

• Need for biomarkers



I fenotipi della BPCO: il passato…



Proportional Venn diagram presenting the different phenotypes within the Wellington 
Respiratory Survey study population. 

Marsh et al. Thorax 2008

…e il presente



Eterogeneità dei fenotipi della BPCO

Brusselle G., Lancet RM, 2014
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In the textbooks…

• COPD is a chronic disease with daily

symptoms especially during physical activity,

and some have acute severe worsenings.

• Asthma is a disease that varies in degree of

obstruction and symptoms during the day, the

seasons and specific and non-specific

exposures.



In real life…

• COPD may have rather large changes in FEV1 after

bronchodilators, react to cold air and pollution/irritants

with wheeze and cough, and often have morning 

symptoms or disturbed sleep because of cough and 

wheeze.

• COPD may show features of airway hyperresponsiveness

Internat ional Journal of COPD 2006:1(1) 49–60
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Clinical implications of airway hyper-

responsiveness in COPD

Abstract: COPD represents one of the leading causes of mortality in the general population.

This study aimed at evaluating the relationship between airway hyperresponsiveness (AHR)

and COPD and its relevance for clinical practice. We performed a MEDLINE search that

yielded a total of 1919 articles. Eligible studies were defined as articles that addressed specific

aspects of AHR in COPD, such as prevalence, pathogenesis, or prognosis. AHR appears to be

present in at least one out of two individuals with COPD. The occurrence of AHR in COPD is

influenced by multiple mechanisms, among which impairment of factors that oppose airway

narrowing plays an important role. The main determinants of AHR are reduction in lung

function and smoking status. We envision a dual role of AHR: in suspected COPD, specific

determinants of AHR, such as reactivity and the plateau response, may help the physician to

discriminate COPD from asthma; in definite COPD, AHR may be relevant for the prognosis.

Indeed, AHR is an independent predictor of mortality in COPD patients. Smoking cessation

has been shown to reduce AHR. Further studies are needed to elucidate whether this functional

change is associated with improvement in lung function and respiratory symptoms.

Keywords: bronchial hyperreactivity, airway hyperresponsiveness, bronchial provocation

tests, COPD

Introduction
The hyperresponsive state of the airways, defined as a condition in which the airways

narrow too easily or too much in response to a provoking stimulus, has been

historically associated with the asthmatic phenotype, and a body of evidence has

enabled definition of airway hyperresponsiveness (AHR) as one of the cardinal

features of asthma. However, other inflammatory respiratory diseases, such as cystic

fibrosis and COPD, may show an exaggerated airway response to spasmogens. The

significance of AHR in diseases other than asthma is yet to be elucidated and deserves

more attention. The so-called “Dutch hypothesis” postulates that asthma and COPD

are two different aspects of the same disease, and that AHR predisposes to the

development of both clinical conditions (Orie et al 1961). In this scenario, the increased

airway responsiveness could be envisaged as a contributing factor to the development

of COPD, rather than the consequence of this disease (Rijcken et al 1995), as proposed

by the international guidelines for COPD (NHLBI/WHO 2001; Celli and MacNee

2004). However, the mechanisms underlying the relationship between AHR and COPD

may not be the same as those between AHR and asthma.

COPD is characterized by progressive decline in lung function and impaired quality

of life. It represents one of the leading causes of mortality in the general population,

and its prevalence has increased dramatically in recent decades (Lopez and Murray

1998). Despite the impact of COPD in the healthcare system, the pathophysiological

components of the disease and the multiple clinical manifestations are not fully

understood. In this respect, some issues need to be addressed: first, the contribution



BPCO 1958

“… a group of diseases with persistent or irreversible

obstructive lung disease” 

CIBA  Foundation Guest Symposium.

Thorax 1959



Persistent symptoms…but...do they vary during 
the day? 



Circadian symptom variability:

European and American survey

*p<0.001 vs all other times of day; †p<0.001 vs midday Partridge et al, Curr Med Res Opin 2009
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Kessler R et al. Eur Respir J 2011

Daily intense

Daily mild

Weekly intense

Weekly mild

2441 patients with COPD

Weekly and daily variability in COPD symptoms
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Activities most affected by nocturnal and morning 

symptoms in COPD

Partridge et al. Curr Med Res Opin 2009
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In the week before baseline, 90.5% of patients experienced COPD symptoms during

at least one part of the 24-hour day and more than half of patients (56,7%)

experienced symptoms throughout the whole 24-hour day
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Number of parts of the day patients experienced symptoms

Miravitlles et al. Respiratory Research 2014

The ACCESS study: results



Patients with symptoms during any part of the 24-hour period also

had significantly worse outcomes across a range of measures that

impact on daily living.

Current approaches to managing COPD may not adequately control

symptoms, which can impact on a patient’s overall well-being.

An accurate differential assessment of COPD symptoms throughout

the whole 24-hour period can better highlight the specific required

treatment of each individual patient.

The ACCESS study: conclusions  



PHENOTYPE 1

PHENOTYPE 2

PHENOTYPE 3

SYMPTOMS 1

SYMPTOMS 2

SYMPTOMS 3

COPD 

EVOLUTION 1

COPD 

EVOLUTION 2

COPD 

EVOLUTION 3

CLINICAL NEED 1: 
DESCRIBE THE  FREQUENCY 
OF SYMPTOMS ACCORDING 

TO PHENOTYPES

CLINICAL NEED 2: 
DESCRIBE THE  FREQUENCY 

AND EVOLUTION OF SYMPTOMS 
ACCORDING TO PHENOTYPES

Studio Osservazionale sulla caratteRizzazione dei

sIntomi delle 24 ore nei pazienti con BPCO





The STORICO study: design 

V

1

V

2

V

3

Day 1 + 6 m + 12 m

Medical history and 

demographic data 

(retrospective) 

+

Questionnaires

+

Spirometry

Assess any change in medical 

condition and medical healthcare 

resource

+

Questionnaires

+

Spirometry*

Approximately 600 patients consecutively enrolled in 45 centers. 



The STORICO study: primary objectives

Cross-sectional phase

To describe the frequency of early-morning, day- and 

night-time COPD symptoms  according to phenotypes 
in a cohort of Italian patients with stable COPD 

(GOLD 2014 criteria). 

Longitudinal phase

To describe the 12-month frequency and evolution of 

early-morning, day- and night-time COPD symptoms 

according to phenotypes measured at enrollment. 



Enrolled and Evaluable patients

N enrolled = 683

679 analyzed patients 

Criterion N violators

(2) Diagnosis of stable COPD at least 12 months before  enrolment 3

(3) Current or ex-smokers with a smoking history of at least 10 pack-years 2

(9) Without a previous diagnosis of asthma/sleep apnea syndrome/other chronic 

respiratory disease different from COPD/relevant medical conditions that reduced 

the life expectancy of less than 3 yrs (Charlson index>3) 5

(10) Not under long-term oxygen therapy 1

(11) Available information about COPD symptoms 81

(12) Available information about clinical phenotype 2

(13) Clinical phenotype not Mixed COPD-asthma+Chronic bronchitis or Other 

(OVERLAP SYNDROME) 3

N=88 
13.0%

N=591 
87.0%

Not evaluable

Evaluable  (FAS)



COPD Medical history

OVERALL

(N=606)

CB 

(N=351)

EM 

(N=215)

MCA 

(N=32)

COPD duration (yrs) 

(mean±SD)
7.8±6.5 7.7±6.5 8.0±6.3 8.7±8.9

Age at COPD diagnosis (yrs) 

(mean±SD)
63.6±9.1 63.9±9.4 63.5±8.1 61.4±11.5

N of COPD exacerbations/year 

(5 years before baseline) 

median (25°-75°percentile)

2.0 (1.0-

3.0)

2.0 (1.0-

4.0)

1.0 (0.0-

2.0)

3.0 (1.0-

5.0)

COPD assessment 

(GOLD guidelines) (%)

group A 
25.6% 21.7% 30.7% 37.5%

group B 
30.9% 37.9% 20.0% 21.9%

group C 
20.8% 16.8% 26.5% 25.0%

group D 
22.8% 23.6% 22.8% 15.6%



Comorbidities

Comorbidities with frequency ≥10% were highlighted.

A patient could have more than one comorbidity.

FAS 

N=591

Chronic 

bronchitis 

N=345

Emphysema 

N=211

Mixed COPD-

asthma 

N=29

Emphysema+ 

Chronic 

bronchitis 

N=6

Underweight (BMI<18.5) 2.2% 1.2% 4.3% 0.0% 0.0%

Normal weight (BMI 18.5-24.9) 30.3% 25.6% 38.1% 31.0% 16.7%

Overweight/obese (BMI>25) 67.5% 73.2% 57.6% 69.0% 83.3%

FAS 

N=591

Chronic 

bronchitis 

N=345

Emphysema 

N=211

Mixed COPD-

asthma 

N=29

Emphysema+ 

Chronic 

bronchitis 

N=6

Patients with at least one comorbidity 72.1% 70.7% 74.4% 69.0% 83.3%

Arterial Hypertension 49.2% 51.6% 44.1% 51.7% 83.3%

Atrial fibrillation 5.6% 5.5% 5.7% 6.9% 0.0%

Cardiac ischemic disease 10.3% 9.9% 9.5% 20.7% 16.7%

Community Acquired Pneumoniae (CAP) 1.0% 0.9% 0.9% 3.4% 0.0%

Depression 2.9% 3.5% 2.4% 0.0% 0.0%

Diabetes 10.3% 11.3% 8.5% 10.3% 16.7%

Gastroesophageal Reflux Disease 3.7% 3.5% 3.8% 6.9% 0.0%

Heart failure 2.0% 2.3% 0.9% 3.4% 16.7%

Kidney Insufficiency 2.5% 2.3% 2.8% 3.4% 0.0%

Lung cancer 0.5% 0.3% 0.5% 3.4% 0.0%

Neoplastic disease 4.9% 2.6% 7.6% 10.3% 16.7%

Osteoporosis 4.2% 5.8% 2.4% 0.0% 0.0%

Other clinically relevant comorbidities 31.0% 29.9% 34.6% 20.7% 16.7%





COPD symptoms vs 

COPD severity, previous exacerbations, 

mMRC, SGRQ, CASIS, HADS scores (by phenotype)

In Chronic Bronchitis and Emphysema patients 

•the frequency of early-morning, day- and night-time symptoms increased 

with COPD severity (higher frequency observed in stage C-D vs A-B). 

The patients with ≥2 previous exacerbations (compared to patients with 0-1 

previous exacerbations) had higher frequency of 

•night-time and early-morning symptoms (Chronic Bronchitis)

•early-morning symptoms (Emphysema).



Conclusions

Similarly in both phenotypes frequency of symptoms during 24-h 

increases with disease severity.





Identification of m-phenotype – work flow

1. CLUSTER ANALYSIS (SU DATI RAW)

2. FACTOR ANALYSIS (SU DATI RAW)

1° factor  bringing up phlegm or mucus + cough 24H

2° factor  breathlessness 24H + 

SGRQ (impacts, activity, symptoms) +

FEV1 of the predicted

3° factor  age + gender + comorbidities 

3. Construction of variables FACTOR_CLASS1, 

FACTOR_CLASS2

4. CLUSTER ANALYSIS (on FACTOR_CLASS1, 

FACTOR_CLASS2) 



Multi-dimensional phenotypes



The STORICO study: primary objectives

Cross-sectional phase

To describe the frequency of early-morning, day- and 

night-time COPD symptoms  according to phenotypes 
in a cohort of Italian patients with stable COPD 

(GOLD 2014 criteria). 

Longitudinal phase

To describe the 12-month frequency and evolution of 

early-morning, day- and night-time COPD symptoms 

according to phenotypes measured at enrollment. 



Clinical evolution and quality of life in clinically-based 

COPD phenotypes: results from the 1-year follow up of the 

STORICO Italian observational study.

Blasi Francesco, Antonelli Incalzi Raffaele, Canonica Giorgio Walter, Schino Pietro, Cuttitta Giuseppina, Zullo

Alessandro, Ori Alessandra, Scichilone Nicola on behalf of STORICO study group

Conclusions: The STORICO study showed that, in a real-world

setting, EM patients seem to suffer from a worse clinical condition

and health status compared to CB patients, appearing to have

“more treatable” traits.

Under review, Respiratory Medicine



From background to rationale

What do we need 

to have a better 

management of 

COPD symptoms?

DIAGNOSIS 

PHENOTYPES DEFINITION

ASSOCIATION 

BETWEEN SYMPTOMS

NOVEL CLASSIFICATORY PARADIGM BASED ON SYMPTOM VARIABILITY


