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Determinanti fenotipici vs variabilità dei sintomi 

• Possibili fenotipi 

• - bronchitico 

• - enfisematoso 

• - ACOS 

• - riacutizzatore frequente 

• - enfisema apicale + fibrosi 
basale 

• Contributo classificativo attuale 
dei sintomi 

• - qualitativo 

• - nessun grading 

• - non soggetto a revisione 

• - non depurato dai co-
determinanti dei sintomi 



Il contributo potenziale dei sintomi al fenotipo 

• Fenotipo: In biologia, l'insieme 
delle caratteristiche 
morfologiche e funzionali di un 
organismo, quali risultano 
dall'espressione del suo 
genotipo e dalle influenze 
ambientali 

• Fenotipo: l’insieme delle 
caratteristiche osservabili di un 
organismo vivente 

• Scelta delle caratteristiche 
classificative in Medicina:  

• - biologicamente rilevanti 

• - condizionanti lo stato di salute 

• - capaci di discriminare 

• - dotate di capacità prognostica 

• - intrinsecamente stabili 



Limiti intrinseci alla fenotipizzazione del malato con 
BPCO 

• Forme a basso impatto sullo stato di salute 

• Difetto di enterocezione 

• Effetto confondente della multimorbilità 

• Mancata esecuzione di una spirometria valida 

• Modesta correlazione tra ostruzione e sintomi 

• Mispercezione dello stato di salute e dei sintomi 



 
 
The impact of olfactory dysfunction on interoceptive 
awareness  
(Krainjk J et al. Psychophysiology 2015; 52: 263) 

 
 



Performance-based clusters vs. ATS stages (ERS 

Monograph 43, 2009) 

COPD 

severity (ATS) 

Upper 

N=74 

Intermediate 

N=100 

Lower 

N=65 

Mild, n (%) 53 (39) 50 (36.7) 33 (24.3) 

Moderate, n 

(%) 

14 (24.1) 28 (48.3) 16 (27.6) 

Severe, n (%) 7 (15.5) 22 (48.9) 16 (35.6) 

Mild: FEV1: 50-79%; Moderate: FEV1: 35-49%; Severe: FEV1<35%. 



ATS/ERS standards of quality of spirometry are not for the elderly 
(SaRA Study, Am J Respir Crit Care Med 2000; 161: 1094-1100) 



Social status, multimorbidity and health status (Barnett K et al. Lancet 

2012;380: 37) 



Inoltre, un certo fenotipo di senescenza (SASP: senescence-associated secretory 
phenotype) potrebbe condizionare i fenotipi di BPCO …(Kumar M et al. Am J Respir Cell Mol 
Biol 2014; 51: 323) 



…con un articolato meccanismo (Kumar M et al. Am J Respir Cell Mol Biol 2014; 51: 323) 



Ritmo circadiano dei sintomi: possibile contributo al 
fenotipo 

• Mai considerato come potenziale determinante fenotipico 

• In realtà, capace di caratterizzare la malattia nel singolo paziente 
(studio Assess) 

• Mai sistematicamente esplorato in longitudinale 

• Dotato di notevole valore classificativo in altre patologie croniche 

 

 



Sintomi notturni vs gravità dell’ostruzione  
(Price D et al. Proceedings of the IV REVIEW: NIGHT-TIME SYMPTOMS IN COPD A. AGUSTI ET AL. 
192 VOLUME 20 NUMBER 121 EUROPEAN RESPIRATORY REVIEW World Asthma and COPD Forum (Paris, France, April 30 to 
May 3, 2011). 



Disturbi del sonno dopo i 65 anni in presenza di patologia 
respiratoria (Bellia V et al; Sleep 2003; 26: 318-23)  
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Il più raro (dispnea) e il più comune (wheezing) di notte 
 (Partridge MR et al. Curr Med Res Opin 2009, 25:2043)  



Il contributo dello studio Assess: obiettivi 

• Primary Objective  

• To describe prevalence, severity and 
interrelationship of early morning, day and 
night-time symptoms in patients with stable 
COPD  

• Secondary Objectives  

• To evaluate the relationship between early 
morning, day and night-time symptoms and:  

• - disease severity,  

• - level of dyspnea,  

• - HRQoL,  

• - exacerbations,  

• - comorbidities,  

• - healthcare resource use,  

• - physical activity,  

• - anxiety and depression levels,   

• - sleep quality.  

 





Assess: prevalence of COPD symptoms during one, two or three parts of 
the 24-hour day in the week before baseline (N=727) 



Assess: prevalence of any COPD 
symptoms (A) overall and (B) during 
each part of the 24-hour day, 
according to COPD severity 







Assess: conclusioni preliminari e parziali 

• Alcuni sintomi, specie wheezing, sono più comuni di notte. 

• Il primo mattino è un momento critico per i sintomi. 

• Ansia e depressione correlano con i sintomi notturni 

• Il rapporto tra ritmo circadiano dei sintomi e indicatori di stato di 
salute caratterizza la malattia e il malato. 

• Solo uno studio di intervento può cogliere il nesso tra sintomi notturni 
e mattutini. 

• Esiste una variabilità interindividuale del ritmo circadiano e, quindi, la 
necessità di tailoring della terapia. 



Lo studio STORICO (STudio Osservazionale sulla 
caratteRizzazione dei sIntomi delle 24 ore nei pazienti con 
BPCO) : obiettivi 

• Verificare se alla fenotipizzazione clinica corrisponda un particolare 
ritmo circadiano o pattern dei sintomi. 

• Valutare la stabilità del fenotipo nel tempo. 

• Analizzare il pattern dei sintomi in funzione di indicatori di stato di 
salute e consumo di risorse. 

• Testare una fenotipizzazione alternativa multidimensionale stepwise e 
validare i fenotipi vs. indicatori (tradizionale) e outcome 
(longitudinale).   

 



STORICO: punti di forza ed elementi distintivi 

• Determinazione di RV, TLC e DLCO 

• Ammissibilità di fenotipi combinati, es. enfisematoso con frequenti 
riacutizzazioni 

• Definizione alternativa dei fenotipi su base sia clinica che 
multidimensionale con tecniche di clustering mirato 

• Comparazione tra le due modalità di fenotipizzazione 

• Analisi della stabilità del fenotipo 

• Outcome correlati con i fenotipi   

• Contributo di variabili non respiratorie al determinismo del fenotipo 









La validazione linguistica di CASIS e IPAQ 
 

27 

(1) TRADUZIONE ING – ITA 
(2 traduttori indipendenti) 

 
(2) CONSENSUS 

 
(3) BACK TRASLATION ITA- ING 

(2 traduttori indipendenti) 
 

(4) CONFRONTO CON VERSIONE ORIGINALE ING 
 

(5) CONSENSUS 
 

(6) VERSIONE ITALIANA 



Strategie implementate per incrementare 
l’arruolamento 

2
0

1
6

 

Giugno ‘16: Breaking news 

Agosto  ‘16: Comunicazioni mirate ai centri 

Settembre ‘16: Publication policy 

Novembre ‘16: prolungamento arruolamento 

Luglio‘16: Newsletter Board  

Ottobre ‘16: Arruolamento competitivo 

Giugno ‘16: SMV in tutti gli arruolanti 

STORICO Advisory Board Meeting, Milano, 12 Dicembre 2016 



Curva arruolamento al 17/03: 
522 pazienti inseriti in eCRF 
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MILESTONES DI PROGETTO 



Enrolled and Evaluable patients 
N enrolled = 679 

DB extracted on 19th June 2017  

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)

STORICO Investigator's Meeting, Roma, 14 Novembre 2017 31 

http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=&url=http://www.mairiedevoluy.fr/index.php?page=presentation&psig=AFQjCNHHjUrUT3gdOyww950-hAfghRHXSQ&ust=1498814686745362


Results    

Descriptives of evaluable patients 
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COPD Clinical phenotype and  
Socio-demographic characteristics  

*Percentages calculated without missing answers. 

STORICO Investigator's Meeting, Roma, 14 Novembre 2017 

FAS CB EM MIXED EM+CB

n=591 n=345 n=211 n=29 n=6

Age (yrs) (mean±SD) 71.35 ± 8.23 71.55 ± 8.31 71.4 ± 7.96 70.07 ± 8.56 64 ± 9.70

Male (%) 75.3% 73.3% 80.6% 62.1% 66.7%

Caucasian/white (%) 99.0% 99.1% 98.6% 100.0% 100.0%

Level education*

None 0.5% 0.9% 0.0% 0.0% 0.0%

Primary school 29.8% 33.3% 25.2% 25.0% 0.0%

Middle school 41.3% 37.5% 44.7% 60.7% 50.0%

High school 22.8% 22.2% 24.3% 14.3% 50.0%

Academic degree 5.6% 6.0% 5.8% 0.0% 0.0%

Occupational status*

Unemployed 3.9% 4.7% 2.4% 6.9% 0.0%

Employed 12.8% 12.2% 12.4% 17.2% 33.3%

Retired 77.9% 76.4% 81.8% 69.0% 66.7%

Housewife/househusband 5.5% 6.7% 3.3% 6.9% 0.0%
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Smoking habits at enrollment 

STORICO Investigator's Meeting, Roma, 14 Novembre 2017 

FAS CB EM MIXED EM+CB

n=591 n=345 n=211 n=29 n=6

Former smokers  (%) 73.4% 71.6% 76.3% 79.3% 50.0%

Estimated amount of tobacco 

consumed on average (pack/year) 

(median±IQR) 40.0 (20.0;51.0) 35.0 (20.0;53.0) 40.0 (23.0;50.0) 30.0 (20.0;45.0) 40.0 (30.0;60.0)

Smoking duration (yrs) (mean±SD) 39.68 ± 12.40 39.57 ± 13.09 40.54 ± 11.16 34.5 ± 11.87 35.33 ± 6.66

34 



COPD medical history (at enrollment) 

     FAS 
     Chronic bronchitis 
     Emphysema 
     Mixed COPD-asthma 
     Emphysema+Chronic bronchitis 

STORICO Investigator's Meeting, Roma, 14 Novembre 2017 35 



Comorbidities (at enrollment)  

Comorbidities with frequency >10% were highlighted. 
A patient could have more than one comorbidity.  

STORICO Investigator's Meeting, Roma, 14 Novembre 2017 

Percentages calculated without missing answers. 

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%
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COPD severity - GOLD guidelines 2014  
(at enrollment) 
 FAS (N=591) 

CB (N=345) EM (N=211) 

MIXED (N=29) EM+CB(N=6) 
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FEV1, FEV1 of the predicted, FVC, FEV1/FVC  
(at enrollment) 
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FAS CB EM MIXED EM+CB

N 526 298 196 26 6

Median (25°-75°p) 64.00 (50.00-80.00) 67.00 (51.00-81.80) 61.85 (48.00-77.00) 61.50 (50.00-78.00) 57.50 (50.00-82.80)

FAS CB EM MIXED EM+CB

N 523 295 196 26 6

Median (25°-75°p) 1.53 (1.18-1.99) 1.57 (1.21-2.00) 1.50 (1.14-1.97) 1.46 (1.32-2.14) 1.89 (0.88-2.45)

FAS CB EM MIXED EM+CB

N 525 297 196 26 6

Median (25°-75°p) 2.71 (2.19-3.38) 2.62 (2.16-3.32) 2.86 (2.25-3.53) 2.57 (2.08-3.12) 3.52 (2.67-4.16)

FAS CB EM MIXED EM+CB

N 525 297 196 26 6

Median (25°-75°p) 59.67 (49.00-69.00) 62.00 (52.00-70.00) 55.88 (45.00-66.00) 62.80 (56.24-72.00) 60.95 (44.00-70.00)

FEV1 (L) 

FEV1 of the predicted (%) 

FVC (L) 

FEV1/FVC (%) 



RV/TLC and DLCO of the predicted  
(at enrollment) 
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Patients enrolled in centers with plethysmograph 

Patients enrolled in centers without plethysmograph 
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FAS CB EM MIXED EM+CB

RV/TLC N 227 107 108 10 2

Median (25°-75°p) 0.50 (0.40-0.60) 0.50 (0.40-0.60) 0.60 (0.50-0.60) 0.55 (0.40-0.70) 0.50 (0.40-0.60)

DLCO of the predicted (%)
N 155 82 69 4 0

Median (25°-75°p) 68.20 (51.00-84-00) 73.85 (62.00-90.00) 63.00 (45.00-74.00) 88.35 (58.80-100.0)

FAS CB EM MIXED EM+CB

RV/TLC N 60 22 30 8 0

Median (25°-75°p) 0.50 (0.45-0.60) 0.50 (0.40-0.60) 0.50 (0.50-0.60) 0.55 (0.50-0.65)

DLCO of the predicted (%)
N 50 16 25 9 0

Median (25°-75°p) 67.50 (50.00-77-00) 67.50 (53.35-70.40) 61.40 (49.70-75.50) 73.00 (48.00-80.5)



Dyspnoea level at enrollment  
(mMRC Scale) 

0 = Mi manca il fiato solo in occasione di attività fisica intensa 
1 = Mi manca il fiato se cammino in piano a passo veloce o se percorro una lieve salita a piedi 
2 = A causa della mancanza di fiato, cammino in piano più lentamente dei miei coetanei, oppure mi devo fermare per respirare quando cammino in piano al mio passo abituale 
3 = Mi devo fermare per respirare dopo aver camminato in piano per circa 100 metri o per pochi minuti 
4 = La mia mancanza di fiato è talmente intensa da impedirmi di uscire di casa, o mi manca il fiato mentre mi vesto 

mMRC score ≥ 2 

46% 
44% 
48%  

43%  

50%  
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Patients’ health status at enrollment  
(CAT questionnaire) 

Score <10 - Low impact on health status 
Score 10-20 - Medium impact on health status 
Score 21-30 - High impact on health status 
Score >30 - Very high impact on health status 

Very high impact on 
health status 

Low impact on  
health status 
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Patients’ quality of life at enrollment  
(SGRQ) 

Highest 
impairment 

No impairment 
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Patients’ anxiety and depression at enrollment  
(HADS) 
Highest 
distress 

Lowest 
distress 

Normal (0-7) 
Mild (8-10) 
Moderate (11-14) 
Severe (15-21) 
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Physical activity (IPAQ) and  
Sleep quality (CASIS) at enrollment  
 

Highest sleep 
impairment 

Lowest sleep 
impairment 

  

FAS 
with IPAQ 

completely filled 
in  

and age 15-69 
yrs (N=194) 

Clinical phenotype (at Baseline) 

Chronic 
bronchitis 
(N=111) 

Emphysema 
(N=71) 

Mixed COPD-
asthma 
(N=10) 

Emphysema+ 
Chronic bronchitis 

(N=2)) 

% % % % 

IPAQ (Categorical score) 

28.4% 35.1% 18.3% 30.0% 0% Low physical activity 

Moderate physical activity 70.1% 64.0% 78.9% 70.0% 100.0% 

High physical activity 1.5% 0.9% 2.8% 0.0% 0.0% 
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Pharmacological treatments for COPD ongoing  
at enrollment (by class)  
 

Triple therapy: therapies with LABA, LAMA, ICS (fixed dose combination or not). 
Classes with frequency >10% were shown. 
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Results    

Primary Objective: frequency of COPD symptoms  according to clinical 
phenotypes 
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Primary objective: Frequency of COPD symptoms 
according to clinical phenotype 

47,4% 
52,8% 

39,8% 
34,5% 

78,2% 78,8% 76,8% 75,9% 
78,5% 79,1% 77,7% 

72,4% 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

FAS (N=591) CHRONIC BRONCHITIS
(N=345)

EMPHYSEMA (N=211) MIXED COPD-ASTHMA
(N=29)

Frequency of patients with COPD symptoms  
(at least one in the week before baseline) 

Night-time

Early-morning

Day-time

Patients with at least one (night-time, early-morning, day-time) symptom were considered. 
Patients with ALL answers at questions about symptoms = No were considered without symptoms. 
 

STORICO Investigator's Meeting, Roma, 14 Novembre 2017 

Similar frequencies of patients with COPD symptoms at least 3 times in the week (or in the 
month) before baseline were observed. 
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Primary objective: Frequency of patients with COPD symptoms during 
3,2,1 part of the day  
(in the week before baseline) 
 

12,0% 

13,7% 

32,5% 

41,8% 

11,9% 

13,0% 

27,5% 

47,5% 

11,8% 

15,2% 

39,8% 

33,2% 

17,2% 

13,8% 

37,9% 

31,0% 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

No symptoms

1 part of the day

2 parts of the day

3 parts of the day

MIXED COPD-ASTHMA (N=29) EMPHYSEMA (N=211) CHRONIC BRONCHITIS (N=345) FAS (N=591)
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Combinations  of COPD symptoms (during the week before baseline) 
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Primary objective: Frequency of night-time COPD symptoms (in 
the week before baseline) 

Question F-7 of COPD symptoms questionnaire was considered. 
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Question F-18 of COPD symptoms questionnaire wasconsidered. 
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Primary objective: Frequency of early-morning COPD symptoms  
(in the week before baseline) 
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Question F-26 of COPD symptoms questionnaire was considered. 
STORICO Investigator's Meeting, Roma, 14 Novembre 2017 

Primary objective: Frequency of day-time COPD symptoms  
(in the week before baseline) 
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Clinical Phenotype: Conclusions (1)  

STORICO Advisory Board Meeting, Milano, 16 ottobre 2017 

were similar in EM and CB. 

                           EMPHYSEMA 

• Lower BMI 

• 48% had mMRC score ≥ 2 

• RV/TLC (median)=0.6 

• DLCO of the predicted (median)=63% 

• Similar frequency of early-morning and 
day-time symptoms. 

• High frequency of patients with 
symptoms during 2 parts of the day. 
 

• Higher frequency of  

– day-time breathlessness. 

 

 

 

 

 

• Age, ethnicity, level of education and occupational status  

• Smoking duration, COPD duration and age at diagnosis  

• CAT, SGRQ, HADS, CASIS scores 

                    CHRONIC BRONCHITIS 

•                 CHRONIC BRONCHITIS 

• Higher N of (previous) exacerbartions 

• 44% had mMRC score ≥ 2 

• RV/TLC (median)=0.5 

• DLCO of the predicted (median)= 73.9% 

• Similar frequency of early-morning and 
day-time symptoms. 

• Higher frequency of night-time 
symptoms  High frequency of pts with 
symptoms  during 3 parts of the day. 

• Higher frequency of  
• coughing and bringing up phlegm 

or mucus (3 parts of the day). 
• night-time breathlessness. 
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Results    

Secondary Objective: Association between COPD symptoms  and outcome 
of interest. 
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COPD symptoms vs  
COPD severity, previous exacerbations,  
mMRC, SGRQ, CASIS, HADS scores (by phenotype) 
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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).  

• with (early-morning, day- or night-time) symptoms the scores of mMRC, SGRQ, 

CASIS, HADS were significantly higher than in patients without symptoms. 

 

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). 
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Fenotipo clinico vs stato di salute 

Bronchite  Enfisema 

MMRC 1.45 1.52 

CAT 15.07 12.46 

HADS 10.02 8.55 



Storico: fenotipo clinico vs ritmo circadiano 
dei sintomi 
Sintomi, % Bronchite  Enfisema 

Primo mattino 84 77 

Diurni 80 81 

Notturni 60 43 

Primo mattino+diurni 19 33 

Primo mattino+notturni 2 4 

Diurni+notturni 2 3 

Primo mattino+diurni+notturni 
 

54 35 

Solo primo mattino 9 5 

Solo notturni 5 2 

Solo diurni 5 5 



Limiti intrinseci alla fenotipizzazione tradizionale  
del malato con BPCO 

Forme a basso impatto sullo stato di salute; 

Difetto di enterocezione; 

Effetto confondente della multimorbilità; 

Mancata esecuzione di una spirometria valida; 

Modesta correlazione tra ostruzione e sintomi; 

Mispercezione dello stato di salute e dei sintomi. 
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Objectives of exploratory analyses  
about m-phenotype 
 

1. To identify at Baseline visit the multidimensional phenotype (m-phenotype) 
characterized by clinical, respiratory function, socio-demographic, health-related 
quality of life and comorbidity measures.  

2. To describe m-phenotypes at enrollment according to  
 Spirometric parameters 
 Frequency of previous exacerbations 
 Comorbidieties 
 Physical activity (IPAQ) 
 Quality of sleep (CASIS) 
 Level of depression and anxiety (HADS) 
 Ongoing therapies for COPD. 
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Identification of m-phenotype – variables involved 
(at enrollment) 
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Early-morning, day- and 
night-time COPD symptoms 

(presence/absence) 

Spirometric parameter 

St. George’s Respiratory 
Questionnaire scores 

Socio-demographics 

Comorbidities 
(presence/absence) 

• Feeling short of breath or breathless 

• Coughing 

• Bringing up pleghm or mucus   

• Age 

• Gender 

• Cardiac ischemic disease, Arterial 
Hypertension, Heart failure, Atrial 
fibrillation 

• Diabetes 

• Osteoporosis 

• Depression 

• Kidney Insufficiency. 

• FEV1 of the predicted (%) 

• Symptoms 
• Activity 
• Impact 



Identification of m-phenotype – work flow 
1. CLUSTER ANALYSIS (SU DATI RAW) 
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N=504 

 

 

 

2. FACTOR ANALYSIS (SU DATI RAW) N=504 

 

 

 

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  
 

% explained 
variance=81% 

3. Construction of variables FACTOR_CLASS1, 
FACTOR_CLASS2 

4. CLUSTER ANALYSIS (on FACTOR_CLASS1, FACTOR_CLASS2)  



Multi-dimensional phenotypes 
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M-
phenotypes 

1 

No night-time 
symptoms 

(n=273) 

3 

Predominant 
Cough/bringing up 
pleghm or mucus 

(n=126) 

2 

Symptoms 
during 24 

hours (n=82) 

4 

Predominant 
Breathlessness 

(n=23) 



M-phenotype:  
Frequency of COPD symptoms (at enrollment)  
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Cough or

bringing up
pleghm or

mucus (NIGHT-
TIME)

Cough or

bringing up
pleghm or

mucus (EARLY-
MORNING)

Cough or

bringing up
pleghm or

mucus (DAY-
TIME)

Breathlessness

(NIGHT-TIME)

Breathlessness

(EARLY-
MORNING)

Breathlessness

(DAY-TIME)

1 No nigh-time symptoms 0.0% 53.1% 42.9% 0.0% 38.8% 48.0%

2 Symptoms during 24 hours 100.0% 95.1% 91.5% 100.0% 81.7% 90.2%

3 Predominant Cough/bringing up pleghm or mucus 100.0% 87.3% 82.5% 0.0% 34.9% 49.2%

4 Predominant Breathlessness 0.0% 17.4% 30.4% 100.0% 78.3% 95.7%
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M-phenotype:  
FEV1 of the predicted (at enrollment) 



Highest 
impairment 

No impairment 
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M-phenotype:  
SGRQ scores (at enrollment) 

32.2

67.9

46.2 45.343.4

66.9

47.7

60.5
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M-phenotypes 

1 

No night-
time 

symptoms 

3 

Predominant 
Cough/bringing 
up pleghm or 

mucus 

2 

Symptoms 
during 24 

hours 

4 

Predominant 
Breathlessness 
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Best condition  

(better fev1 and health status) 

 

 

 

Worst  condition 

(worse fev1 and health status) 

 

 

 

 

Multi-dimensional phenotypes 
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Multi-dimensional phenotypes:  
Exacerbations, RV/TLC and DLCO of the predicted  

(at enrollment) 

RV/TLC      

DLCO of the predicted (%)  69.00 (51.70-83.10) 65.70 (45.00-81.00) 66.00 (40.80-98.0067.00 (52.00-74.00)

1 

No nigh-time symptoms 

(n=273)

3 

Predominant 

Cough/bringing up pleghm 

or mucus 

(n=126)

4 

Predominant 

Breathlessness 

(n=23)

2 

Symptoms during 24 hours 

(n=82)

0.50 (0.40-0.60) 0.50 (0.40-0.60) 0.50 (0.40-0.50) 0.50 (0.40-0.60)
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Multi-dimensional phenotypes:  
Ongoing comorbidities (at enrollment) 

Cardiac ischemic disease

Arterial Hypertension

Heart failure

Diabetes

Atrial fibrillation

Osteoporosis

Depression

Kidney Insufficiency

2.20% 2.40% 1.60% 4.30%

3.30% 3.70% 0.80% 0.00%

5.50% 4.90% 3.20% 13.00%

4.80% 1.20% 2.40% 4.30%

1.80% 3.70% 0.80% 0.00%

11.00% 8.50% 7.10% 4.30%

9.90% 6.10% 15.90% 13.00%

45.80% 45.10% 50.00% 60.90%

1 

No nigh-time symptoms 

(n=273)

2 

Symptoms during 24 hours 

(n=82)

3 

Predominant 

Cough/bringing up pleghm 

or mucus 

(n=126)

4 

Predominant 

Breathlessness 

(n=23)
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Multi-dimensional phenotypes:  
HADS scores (at enrollment) 
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HADS Depression score (at enrollment)(0-21) Median
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Multi-dimensional phenotypes:  
CASIS and IPAQ scores (at enrollment) 

5.7
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CASIS total score

1 

No nigh-time 

symptoms 

(n=95)

2 

Symptoms during 

24 hours

(n=31)

3 

Predominant 

Cough/bringing 

up pleghm or 

mucus

(n=35)

4 

Predominant 

Breathlessness

(n=7)

Low physical activity 22.10% 41.90% 25.70% 28.60%

Moderate physical activity 75.80% 58.10% 74.30% 71.40%

High physical activity 2.10% 0.00% 0.00% 0.00%

Patients evaluable for FAS with IPAQ completely filled in and age between 15-69 years were considered. 
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All therapies with LABA, LAMA, ICS (fixed dose combination or not) are included in class Triple therapy.  
Only therapies with frequency >10% (in at least one class of m-phenotype) were shown. 

Multi-dimensional phenotypes:  
Ongoing COPD pharmacological therapies (at enrollment) 

Triple therapy
(LABA, LAMA,

ICS)
LABA / LAMA LAMA ICS / LABA

1 No nigh-time symptoms (n=273) 20.90% 15.80% 16.10% 9.50%

2 Symptoms during 24 hours (n=82) 30.50% 17.10% 12.20% 9.80%

3 Predominant Cough/bringing up
pleghm or mucus (n=126)

33.30% 11.90% 7.90% 14.30%

4 Predominant Breathlessness
(n=23)

13.00% 21.70% 17.40% 21.70%
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• 4 phenotypes were identified:  

• 1: no night-time symptoms, best health status. 

• 2: higher frequency of symptoms during 24h, worst health status. 
• Higher number of (previous ) exacerbations 

• Higher level of depression 

• Worst quality of sleep 

• Less physical activity 

 

• 3 and 4: intermediate frequency of symptoms, health status and other 
parameters. 

• No differences in RV/TLC and DLCO of the predicted between m-phenotypes 
was observed. 
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M-phenotype: Conclusions  



Valutazione comparativa dei cluster 

Obiettivo Modalità 

Verifica stabilità dei cluster Confronto clustering basale, a 6 e a 12 mesi 

Confronto fenotipo clinico vs fenotipo 
multidimensionale 

Percentuale di concordanza e caratterizzazione dei 
discordanti 

Capacità predittiva dei cluster Vs. riacutizzazioni, indici di declino funzionale, 
consumo di risorse 



Lo studio STORICO: conclusioni 

• Un laboratorio sperimentale per l’analisi delle proprietà classificative 
e discriminative delle variabili caratterizzanti il malato con BPCO, non 
solo una pur approfondita indagine del ritmo circadiano dei sintomi 
quale elemento distintivo della malattia nel singolo malato. 

• Potenzialmente, uno straordinario strumento per il tailoring della 
terapia («Precision Medicine») e una fonte di conoscenze sulla 
multidimensionalità ponderata e non genericamente asserita della 
BPCO.  


