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Key Points: COPD often coexists with other diseases
* COPD often coexists with other (comorbidities) that may have a significant
diseases (comorbidities) that may impact on prognosis (63, 296-302). Some of

ionificantly i ct patient . o | ~
signincantly impact patien these arise independently of COPD,
outcomes.

The presence of comorbidities should whereas others may be causally related,

not alter COPD treatment, and either with shared risk factors or by one
comorbidities should be treated per disease increasing the risk or compounding
wsual standards regardless of the the severity of the other (303). Management

Eﬁf:;m ESLST Eﬂﬂ of a of the patient with COPD must include

multimorbidity care plan, attention identification and treatment of its
should be directed to ensure comorbidities; the most common in COPD

simplicity of treatment and are outlined below.
minimize polypharmacy.

\/ogelmeler Cketal. AmJIReS Crit Care IVIEC 2015 1895 o0 =062



PREVALENZA DELLE COMORBIDITA’
NEI PAZIENTI BPCO

Prevalence of comorbidities
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PREVALENZA DELLE COMORBIDITA’
NEI PAZIENTI DELLO STUDIO ECLIPSE
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Figure 2 Percentage of COPD subjects, smokers and non-
smokers with cardiovascular comorbidities — ***p = 0.01,
COPD with smokers and non-smokers; ++ p < 0.01, +p < 0.05 **p < 001, *p < 0.05 comparing COPD with control smokers and

comparing COPD with control non-smokers (p values adjusted non-smokers; +p = 0.05 comparing COPD with smokers (p
for age and gender). values adjusted for age and gender).

Figure 1 Percentage of COPD subjects, smokers and non-
smokers with general comorbidities — ***P < 0.001 comparing

2164 BPCO, 337 fumatori e 245 non fumatori




MANIFESTAZIONI SISTEMICHE E COMORBIDITA’ DELLA BPCO

v'Sarcopenia e cachessia v Dislipidemia
v'Depressione e ansia v'Diabete mellito tipo 2
v’ Sindrome delle apnee ostruttive v’ Sindrome metabolica
del sonno v Epatopatia steatosica non alcolica

v Ipertensione arteriosa polmonare
v'Cancro del polmone

v Ipertensione arteriosa

v’ Cardiopatia ischemica

v’ Scompenso circolatorio

v' Aritmie

v’ Arteriopatia periferica

v’ Osteoporosi

v Anemia normocitica
v'Reflusso gastroesofageo

v’ Insufficienza renale cronica



MANIFESTAZIONI SISTEMICHE E COMORBIDITA’ DELLA BPCO

v'Sarcopenia e cachessia
v'Depressione e ansia

v’ Sindrome delle apnee ostruttive
del sonno

v Ipertensione arteriosa polmonare
v'Cancro del polmone

v'Epatopatia steatosica non alcolica
v’ Osteoporosi

v Anemia normocitica

v'Reflusso gastroesofageo

v Insufficienza renale cronica



PREVALENZA DI SCOMPENSO CARDIACO,
CARDIOPATIA ISCHEMICAE ARITMIE
NEI PAZIENTI BPCO

Table 1. Prevalence of Selected Cardiac Comorbidities in Various Subsets of Patients with Chronic Obstructive Pulmonary Disease

Subjects with Arrhythmia

Reference, Publication Year

Almagro et al. (16), 2010
Antonelli-incalzi et al. (17), 2003
Barr et al. (18), 2009

Baty et al. (19), 2013
Blanchette et al. (20), 2011
Carzola et al. (21), 2012
Curkendall et al. (22), 2006
Chen et al. (23), 2009
Finkelstein et al. (24), 2009
Garcia Rodriguez et al. (25), 2009
Helguin et al. (26), 2005
Huiart et al. (27), 2005
Kollert et al. (28), 2011
Konecny et al. (29), 2014
Lange et al. (30), 2010

Lin et al. (31), 2010

Mapel et al. (32), 2005
Miller et al. (33), 2013
Miniati et al. (34), 2014
Schneider et al. (35), 2010
Sidney et al. (36), 2005

Sin and Man (37), 2003
Sode et al. (38), 2011

Country, Years

Spain, 20072008

ltaly, 19961999

United States, 20052006
Switzerland, 2002-2010
United States, 20032007
Italy, 2006

Canada, 1997-2000
Canada, 1999-2000
United States, 2002

LK, 1996

United States, 19792001
Canada, 1990-19497
Germany, 1992-2007
United States, 2000-2009
Denrmark, 2001-2003
United States, 20012003
United States, 1998
Multicentre, 2006-2010
Italy, 2001-2003

LK, 19952005

United States, 1996-1999
United States, 1988—1994
Denmark, 1980-2006

Setting

Hospital
Community
Community
Hospita
Community
Community
Community
Hospita
Community
Community
Hospita
Community
Hospital
Mixed
Hospita
Mixed
Mixed
Mixed
Mixed
Community
Mixed
Community
Community

COPD (M)

503
381
1,003
340,948
11,674
15,018
11,403
108,726
958
1,927
9,864,278
5,648
326
3,121
1,036
1,388
70,679*
2,164
200
18,361
45,966
2,070
313,958

HF Prevalence (%) IHD Prevalence (%) Prevalence (%)

@

10
L |
11
9
a
149
17
11

17
41

18
25
7
14
16
8

4
25
a7
16

7
26
16
15
13
16

19

a
34
g
30
36
3

18

Definition of abbreviations: COPD = chronic obstructive pulmonary disease; HF = heart failure: IHD = ischemic heart disease.




COMORBIDITA’ CARDIOVASCOLARI

IN 341.329 PAZIENTI CON E SENZA BPCO
inseriti nell’Health Search Database dei medici di famiglia italiani

Ischemic heart disease
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Fig. 1. People with (O A and without COPD (m @ A) who reported cardiovascular comorbidities by age
group and gender (% of the examined population). m 00 = Total; @ C= men; & /A = women.




RISCHIO RELATIVO PER PATOLOGIA CARDIOVASCOLARE
NEI PAZIENTI BPCO CONFRONTATI CON I PAZIENTI SENZA BPCO
metanalisi di 27 studi

CVD categories

Unspecihed CVD 2-46

Ischaemic heart diseass
Coronary heart disease 186

Myocardial infarction 271

Angina pectoris 816

Cardiac dysrivwthmia

Cerebrovascular disease 132
Heart failura
Diseases of pulmonary circulation  5-14

Diseases of the arteries 235

Cardiovascular risk factors
Dizbetes

Hypertension
Cryslipidaemia

Dibesity

Ever smokad

|
& 7 & g9 10 11 1@ 13 14 15 16 17 18 19 0 21 22

Weighted-pooled summary estimates of odds ratios

Figure 2: Summary forest plot showing the weighted-pooled summary estimates of odds ratio (meta-0R) and the 95% Cl for cardiovascular disease in COPD
compared with non-COPD population

The meta-odds ratio is indicated with a black diamond and the error bars span the 35% Cl. The bold dash vertical line marks the border far significance.
CVD=cardiovascular disease. COPD=chronic obstructive pulmonary disease.
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DEFINIZIONE DI SINDROME METABOLICA

Alterato metabolismo
glucidico

Dislipidemia

Obesita centrale

Ipertensione arteriosa

Albuminuria

>110 mg/dL, o alterata tolleranza glucidica o
diabete in trattamento

TG>150 mg/dL o HDL <35 mg/dL per gli
uomini e <39 mg/dL per le donne o
trattamento ipolipemizzante in atto

Circonferenza vita/circonferenza fianchi >0.9
per gli uomini o >0.85 per le donne e/o B
>30 kg/m?2

PAS >140 mmHg o PAD >90 mmHg o terapia
antipertensiva

>20 ug/min o > 30 mg/g creatinina

>110 mg/dL

TG>150 mg/dL o HDL <40
mg/dL per gli uomini e <50
mg/dL per le donne

Circonferenza vita >102 cm
per gli uomini o >88 cm per
le donne

PAS >130 mmHg o PAD >85

>100 mg/dL o diabete in
trattamento

TG>150 mg/dL o HDL <40
mg/dL per gli uomini e <50
mg/dL per le donne o
rattamento ipolipemizzante in
atto

Circonferenza vita >94 cm per
gli uomini o >80 cm per le
donne (caucasici)

PAS >130 mmHg o PAD >85
mmHg o terapia antipertensiva




PREVALENZA DELLA SINDROME METABOLICA
NEI PAZIENTI CON E SENZA BPCO
metanalisi di 19 studi
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Figure 2. Prevalence of metabolic syndrome in patients with COPD versus controls
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INCIDENZA DI IMA E STROKE
IN 1.204.110 PAZIENTI CON E SENZA BPCO
Inseriti in un database britannico di medicina generale
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Figure 1 Cumulative incidence of first ime acute myocardial infarction
in people with and without chronic obstructive pulmonary disease
(COPD) during the follow-up period.

Prevalenza BPCO al basale 2.5%
Follow up medio 895 giorni

Cumulative events

Follow up time in days

Figure 2 Cumulative incidence of first time stroke in people with and
without chronic obstructive pulmonary disease (COPD) during the follow-up




PRINCIPALI CAUSE DI MORTE
NEI GRANDI TRIAL SULLA BPCO

Table 1. Causes of death in COPD; data from major clinical trials.

Cause of death (% of trial participants)
Mean Cardio- Respiratory
FEV, (L) vascular ; (non-malignant) Other Trial Reference  Study size (n)  Deaths Study follow-up

2.75% @ 16% LHS 1l (13) 2887 731 up to 14.5 years

2,54 11% EUROSCOP (14) 1277 18 3 years

1.41% 32%" Va" 13%:" ISOLDE (15) 51 68 3 years
1.229 26% 18% TORCH (16, 17) 6184 911 3+ years
1.3242 @ 23% UPLIFT (18, 19) 5993 941 4 years + 30 days

Data from large COPD ftrials suggest that the predominant causes of death in patients with COPD changes with increasing COPD severity, shiftin
from mostly cancer and cardiovascular deaths in patients with mild to moderate COPD to non-malignant respiratory deaths in patients with severe
COPD. Where FEV is the forced expiratory volume in 1 second, ® = post-bronchodilator value and ® = pre-bronchodilator value. © Percent of
deaths attributed to cardiovascular disease (32.4), cancer (32.4), and other causes (13.2%) were rounded down numerically in the table.

Berry CE, Wise RA. COPD 2010; 7:375-382



EFFETTO MOLTIPLICATIVO DELLA COMORBIDITA’
SUL RISCHIO DI MORTE NELLO STUDIO ECLIPSE

Table 3

Cumulative effect of comorbidity mortality in COPD using a logistic regression model adjusting for age, gender and
smoking.

Number of Mumber (%) of subjects with different Number of Odds ratio (95% confidence

p Value
comorbidities number of comorbidities comorbidities interval)

1023 (37%) (1.74)(1.182-2.56)

902 (32%) 1.73 (1.131 2.64)
551 (20%) 2,00 (1.117)

211 (8%) (4.57)(2.30)

2164 BPCO, 337 fumatori e 245 non fumatori
Follow up 1060 giorni




COMORBIDITA’ CARDIOVASCOLARI E METABOLICHE
DELLA BPCO
Meccanismi etiopatogenetici

> Conseguenze dirette della patologia polmonare primitiva
v ipertensione polmonare — disfunzione del ventricolo destro

v incremento dei carichi meccanici intra-toracici — anomala
funzione del ventricolo sinistro

» Fattori di rischio condivisi
v’ fumo di sigaretta — coronaropatia

» Meccanismi fisiopatologici comuni
v infiammazione — aterosclerosi, diabete

v incremento della riiiditz‘l arteriosa — iiertensione arteriosa



COMORBIDITA’ CARDIOVASCOLARI E METABOLICHE
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Meccanismi etiopatogenetici
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PATOLOGIA CARDIOVASCOLARE E BPCO
Ruolo centrale dell’infiammazione e della risposta immunologica

. - Exogenous Habits,
Rkt \ stimuli (sedentary Genetic
G . lifestyle, background
(cigarette smoke) wrong diet)

— - —
\_\/// — \—‘//

Protease/Antiprotease @ Macrophages Abnormal immune

Systemic imbalance @ / \ activation

inflammation Oxidative Tissue
stress el D Monocyies. Rtels damage

Fibroblasts a e
AProteolytic enzymes M’ A Platelet activity

AROS AFibrosis A Cytotoxic activity

Endothelium

Cells injury Endothelial dysfunction

T AR
. ACytokines AInflammatory AlInflammatory
Pathologic | release ; mediators mediators

response - AMacrophages/
' Neutrophils

AlInflammatory
cells

Antigens AMAdhesion
molecules

AMonocytes/
Macrophages

AMMucus S AT Cells

.pmducnon Parenchyma
——— destruction

e

Emphysema Obstruction

Clinical
manifestation " CoeD

Figure 1 Common pathogenic mechanisms of chronic obstructive pulmonary disease and coronary artery disease, centred on
chronic systemic inflammation, leading to tissue injury and repair, with subsequent parenchymal damage and clinical
manifestations. ROS: reactive oxygen species; LDL-Ox: oxidized low-density lipoproteins.
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INFIAMMAZIONE E BPCO
Correlazione tra BPCO e proteina C reattiva

Author  Group

M

Age
[yr)

FEV,
(% pred]

Current
smiaker

%]

Men
(%)

CRP
{ma.)

i Darbeme

Centenes'® COPD
Confral
Eid'" LR
Coanfrol

Manning?® COPD
Confrol

Fendall®l  COPD
Confrol

Yosuda™  COPD
Canfrel

6% (4]
&4 3|
68 |7)
MR
64 (18]
4017
4559
45-59
b6 |3)
&6 (1]

34 (14)
11017

318
HE

78 (20}
103 [13]
ME
MR
Ja (0

MR
MR

100
33

32
21

ME
HE

41
32

100 20.4 (21.1)
9.0 (16.0)

70

&Gy

3.5 13.4]
3.1 (1.9]

3.3 (2.0
2.7 11.0]

0.8 (2.8)*

a

18,7 (17.8)

0.9 [2.8]

i Eid
HH Monning

—a— Mendall

. 1 Yosuda

* Pooled summary

-l:ll.? I:ZII':] :'II'I l:l.-i ':]Iﬁ I':.Iﬂ III': I.I:' Iiai lln‘} II$ '.Et'f_:l
Standardised mean difference of CEP

Graater Graater in COFPD

in controls

Figure 2 Relationship between C-reactive protein (CRP) and COPD. Continuous variables are expressed as mean [SD) unless otherwise specified.
*Imputed from the regression coefficient between mean FEV; (25-75th percentile) and CRP.




INFIAMMAZIONE E BPCO
Correlazione tra BPCO e fibrinogeno

Authar Group M hge FEV, Current  Men Fibrinegen
lyr] (%epred) smoker (%)  (a/)
(%)
Alessandri® COPD 37 4818 1.1 [0.5* 19 7330009
Conteal 30 58 10 MR 20 o 2.310.5)

!

I

|

!

I

i

Dghl™ COPD 1427 420101 6415 1060 al Ja 1. |
Smokers  Contvol 785 55(15) 117(%) 100 43 3.0(08) | —e—i Engstrom [smokers]

|

!

I

|

!

I

|

1Alessandr

= Dahl (smokers)

Engstrem!® COPD 720 47 (4)f <85 100 ME 3.8 (0.9
Smokers Control 449 47 [4)f =105 100 ME 3.8 [0.8) )
8- Manning
Manning®® COPD 2065 &7(12) 77 (21] 3 a0 3.1 [0.4)
Control 3488 57 {13] 104 [14] 17 47 2.8 (0.3)

-*- Pocled summary

-0.2 00 0.2 04 04 08 10 1.2 1.4 1.4
Stondaordised mean difference of fibrinogen
- -
Graater Crraater in COPD
in contrals

Figure 3 Relationship between fibrinogen and COPD. Continuous variables are expressed as mean (SD) unless otherwise specified. *FEV, in litres.
tBased on forced vital capacity. $Estimated.




INFIAMMAZIONE E BPCO
Indici inflammatori in 1755 pazienti BPCO, 297 fumatori con normale
funzione polmonare e 202 non fumatori dello studio ECLIPSE

White blood cells

p=0.001

———

COPD Smokers Non-smokers

1-8

C-reactive protein

§ p< 05

I 8 §

COPD Smokers Non-smokers

COPD Smokers MNon-smokers

Fibrinogen

P 0L

COPD Smokers Non-smokers

i |
P01 T p=0.001 -
o +

COPD Smokers MNon-smokers

TNFa

COPD Smokers MNon-smokers

Figure 1. Box plot (log scale) of the different biomarkers determined at baseline in COPD patients, smokers with normal lung
function and nonsmokers. For further explanations, see text.
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INFIAMMAZIONE E BPCO

Indici inflammatori e sopravvivenza a 3 anni in 1843 pazienti BPCO
dello studio ECLIPSE

<Neutr‘0phi|s > < Fibrinogen >

p<0.001 p<0.001[

-6 <4.5 pg/mL Meutrophils <5, 8x10-9/L ———— Fibrinogen <518 mg/dL
(Nn=1462) (n=1388) (n=1534}

————— IL-5 >4.5 pg/mL ——===pMeurmophils >5.8x10-9/L ——=——=Fibrinogen =518 mg/dL
(n=504) (n=5%3) (n=490)

12 f 5 12z 18 24 30 36 12 18 24 30

CCL-18/PARC SP-D

p<0.001 p=<0.001[

\-._____

Percent Survival

hsCRP <8.7 mg/dL —_— CCL-18 =153 ng/mL —_—SP-D <165 ng/mL
(M=1572) (M=1432) (n=14561})

————— hsCRP >8.7 ma/fdL ——===CCL-18 >153 ng/mL —— === SP-D >185 ng/mL
(n=404} (n=278) (n=524)

12 18 24 30 36 12 18 24 30 12 18 24 30 36

100%

95%
90%

B5%

IL-8 <21 pg/mL ——— CC-16 <3.3 ng/mL
(n=1708) 80% (n=453)

————— IL-8 >21 pgfmL ————=CC-16 >3.3 ng/mL
(N=256), - . . 75% (n=1532) . T T
12 18 24 30 36 12 18 24 30 36

Time Observed (Months)

Figure 3. Kaplan-Meier survival curves for the panel of biomarkers analyzed (white blood cell curves are not included in the graph but were wvery
similar to that of neutrophils). Cut-off values correspond to the 95% percentile determined in the nonsmoking control subjects included in the
Evaluation of COPD Longitudinally to ldentify Predictive Surrogate Endpoints study. CC-16 = Clara cell secretory protein-16; CCL-18/PARC =
chemokine ligand 18/pulmonary and activation-regulated chemokine; hsCRP = high-sensitivity C-reactive protein; 5P-D = surfactant protein D.
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COMORSBIDITA’ CARDIOVASCOLARI DELLA BPCO
Meccanismi fisiopatogenetici

Smoking, physical inactivity, poor diet,
air pollution exposures

|

Inflammation (TNF-alpha, interleukins IL6, CRP, fibrinogen)

Accelerated ageing (telomere shortening, cellular senescence,
reduced cell proliferation)

Hypoxia
Oxidative stress CVD

COPD =
Hypercapnia Atherosclerotic and
Atherosclerosis thromboembolic
diseases
Chronic : (ML, angina, stroke,
bronchitis —— Endothet_hlal PAD)
Various protein dysfunction
(‘Sma“ ' imbalances . Congestive heart
airways failure
disease)

Emphysema Vessel wall
abnormalities

Elastin degradatio Arterial stiffness Cardiac arrhythmias

{atrial fibrillation)

Bronchodilators (LABAs and LAMAS)

CVD medications(statins, ACEi, antiplatelets)
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ALTERAZIONI DELLA STIFFNESS VASCOLARE E BPCO
Correlazione tra la gravita dell’enfisema polmonare e rigidita arteriosa in 75
pazienti BPCO
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Figure 1. Associations between emphysema severity, FEV,% predicted and arterial stiffness in the high-resolution computed tomography
subgroup. Scatter plots of pulse wave velocity on emphysema severity (A), and airflow limitation (B). Scatter plot of emphysema severity on airflow




ALTERAZIONI DELLA STIFFNESS VASCOLARE E BPCO

Reflected wave —= Systolic pressure

Augmentation pressure (AP

Pulse pressure (PF)

Forward wave —=

Mean arterial
pressure

|
Dicrotic notch

— Diastolic pressure

Figure 1 An aortic pulse waveform as produced by the SphygmoCor system from applanation tonometry of the radial artery. Augmentation pressure
is the difference between the systolic peak (forward wave) and first systolic inflection (reflected wave) pressures. This difference divided by the pulse
pressure generates the augmentation index. Adapted from Smith et al 2000.*




ALTERAZIONI DELLASTIFFNESS VASCOLARE E BPCO

Augmentation pressure media e tempo medio di riflessione dell’onda sfigmica in uno
studio prospettico di 103 soggetti sani e 102 pazienti BPCO
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Figure 2 Mean augmentation pressure, a measure of arterial stiffness, ) . . . . .
was greater in patients with chronic obstructive pulmonary disease Figure 3 Mean time to wave reflection was reduced in patients with
(COPD) (p = 0.005) and the subgroup of patients with COPD and no chronic obstructive pulmonary disease (COPD) (p = 0.004) and the

cardiovascular (CV) comorbidity (p = 0.04) compared with healthy subgroup of patients with COPD and no cardiovascular (CV) comorbidity
controls matched for age and current smoking status. (p = 0.03) compared with healthy controls matched for age and current

smoking status.

\ilISINIS et al horaxe2008:468::306=811
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COMORBIDITA’ METABOLICHE DELLA BPCO
Meccanismi fisiopatogenetici

Noxious particles

5,

Pulmonary pathologies: Chronic inflammation
Emphysema - T \ Sclf-perpetuating oxidants

Airway/vascular remodelling
Mucus hypersecretion
Progressive airflow limitation

Systemic inflammation
- < Cytokines: IL-6, IL-1§, [FNa, TNF-q,
Acute phase proteins: CRP, SAA
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Cardiovascular disease: ﬂ ,v,/""’ ":% ﬁ Metabolic_abnormalities:
Ischemic heart discase ‘\ < 1 Obesity

Vascular thrombosis \_, Other extra-pulmonary comorbidities: High blood pressure
Hypertension Skeletal muscle wasting Insulin resistance
Pulmonary hypertension Loss of bone density Fasting hyperglycemia
Heart failure Obstructive sleep apnoea Atherogenic-dyslipidemia
Depression and anxiety disorder Fatty liver

Abnormal appetite
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COMORBIDITA’ METABOLICHE DELLA BPCO
Meccanismi fisiopatogenetici

Noxious particles

5,

Pulmonary pathologies: 1 Chronic inflammation
Emphysema o \ Self-perpetuating oxidants
Airway/vascular remodelling

Mucus hypersecretion

Progressive airflow limitation

! R
L e —

-2 ~= Cytokines: IL-6, IL-1P, IFNa, TNF-q,
Acute phase proteins: CRP, SAA v
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Cardiovascular disease: ﬂ V4 -/ \'7‘ ﬁ Metabolic_abnormalities:
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Systemic inflammation

Ischemic heart discase 1 Obesity

Vascular thrombosis Other extra-pulmonary comorbidities: High blood pressure
Hypertension Skeletal muscle wasting Insulin resistance
Pulmonary hypertension Loss of bone density Fasting hyperglycemia
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Abnormal appetite
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COMORBIDITA’ METABOLICHE DELLA BPCO
Sindrome Metabolica, Diabete Mellito tipo 2 e BPCO

Il tabacco riduce direttamente P’attivita insulinica e
la captazione periferica di glucosio
I’aumento del BMI e del tessuto
adiposo e associato all’infiammazione e ad una ridotta sensibilita
Insulinica

legata alla patologia: le citochine proinfiammatorie
provocano resistenza insulinica interferendo con il signaling del
recettore insulinico
Incrementa la resistenza insulinica e altera la
produzione di energia
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FUMO, OBESITA’ E COMORBIDITA’ METABOLICHE DELLA BPCO
Meccanismi fisiopatogenetici

Endothelial
dysfunction




COMORBIDITA’ METABOLICHE DELLA BPCO
Meccanismi fisiopatogenetici e ruolo del tessuto adiposo

Leptin

ﬁ Adlpocytes l Adiponectin

| PHYSICAL INACTIVITY- OBESITY

SMOKING - COPD

L

Macrophages




COMORBIDITA’ METABOLICHE DELLA BPCO

FEV-1 e livelli di leptina
In 2808 soggetti normopeso arruolati nel NHANES-3

OR 1° vs 5° quintile 2.26

47.5% maschi
29.6% fumatori
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COMORBIDITA’ METABOLICHE DELLA BPCO

Livelli di leptina e adiponectina in 63 pazienti senza comorbidita,
ricoverati per riacutizzazione di BPCO
al basale, dopo risoluzione dell’acuzie e dopo 8 settimane
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COMORBIDITA’ METABOLICHE DELLA BPCO

Assoclazione tra leptina, adiponectina e citochine inflammatorie
In 63 pazienti ricoverati per riacutizzazione di BPCO

Table 3  Associations between leptin, adiponectin and their ratio and the levels of inflammatory cytokines on admission.
log Leptin log Adiponectin log Leptin/Adiponectin Ratio
B 95% Cl forB  p-value B 95% Cl for B - B 95% Cl for B p-value

0.004-0.055 A —0.025—-0.005 ; 0.005—-0.076
0021-0.082 A —0.031—-0.005 ; 0.027-0.111
0.041-0.233 A —0.087—-0.006 ; 0.032-0.300

Associations are presented after adjustment for age, gender, BMI, smoking habit, treatment regimens before admission, Pa0O,/Fi0O; ratio

and PaCO,. B represents the unstandardized coefficient. Bold figures represent statistically significant linear relations. Cl: confidence
intervals, CRP: C-reactive protein, IL-6: interleukin-6, TNF-2: Tumor necrosis factor alpha.
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Global Strategy for the Diagnosis, Management, and Prevention of

Chronic Obstructive Lung Disease 2017 Report
GOLD Executive Summary

Key Points: COPD often coexists with other diseases

* COPD often coexists with other (comorbidities) that may have a significant
dmcases (comorbiditics) that may impact on prognosis (63, 296-302). Some of
significantly impact patient these arise independently of COPD,

outcomes.
The presence of comorbiditics shold whereas others may be causally related,

not alter COPD treatment, and either with shared risk factors or by one
comorbidities should be treated per disease increasing the risk or compounding
wsual standards regardless of the the severity of the other (303). Management

presence of COPD. . e . -
When COPD is part of a of the patient with COPD must include

multimorbidity care plan, attention identification and treatment of its
should be directed to ensure comorbidities; the most common in COPD

simplicity of treatment and are outlined below.
minimize polypharmacy.

-
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BETABLOCCANTI E BPCO

Bradykinin andfor

(B-biockers)

Bronchoconstriction

Airway smooth
muscle

a-Adrenoceptor stimulation
(@ ~adrenoceptor agonists)
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BETABLOCCANTI E BPCO
Sopravvivenza cumulativa di 2230 pazienti BPCO di un database di
medicina generale olandese sulla base dell’utilizzo di beta bloccanti

B-Blocker use
No

Yes

-+ Censored

HR Bb vs no Bb = 0.68

20.00

40.00

60.00
Time, mo

80.00

100.00

120.00

FU medio 7 anni
Mortalita 30.8%




BETA BLOCCANTI E BPCO

Rischio relativo di mortalita in pazienti BPCO sulla base dell’utilizzo di beta bloccanti
Metanalisi di 9 studi retrospettivi

Cids Fat (s Ratie

Au 2004 0586 0225 &3 057037 089 :
Chan 2001 155 0079 140%  0BE[Q.FI .00 -
Cransfiedd 2007 085 048 15% 030015 0.89]
Gofleb 1998 051 0022 17%% 0600058 0.63]
Hawiking 2009 03 004 170%  074[063, 020
Rufien 2007 03 0105 1%% 068055 083
ahoet 2011 D244 DB 11%%  DTGRET 0.5]
Stas2ewsky 2007 094 01 b62% 0550037, 0.8
Van Ceslel 2004 032 01 123% 073060, 0.88]

[ ]
L]
-
—
Total (95% CI) 100.0%  C0.69 [0.62, 078 @

Hetarogenelty. Taw" s .02, Chi®s 44.50, &fs § (P < 0.00001), "= 82%
Testfor overall efflect £= 584 (F « 0.00001)

12 05 1 3 :
Fawours Bela-Blocker Favours contral

Etminan M et al; BIMC RPulm Med 201.2: 12546



Table 2 Main studies evaluating the role of B-blockers in COPD patients

BETABLOCCANTI E BPCO

References

Ruttenetal ™ 2230

Shortetal

Zeng et al.

Quint et al®

Leeeta

Patients (n) COPD diagnosis

Apge = 45 years and incident

or prevalent diagnosis of
COPD (ICD 9 and 10)

GOLD criteria
Spirometric data

Previous diagnosis of
COPD

GOLD criteria

Study population
characteristics

Hospitalization for
AECOFPD

Hospitalization for
COPD (ICD 9 and 10)

Hospital admission in
Geriatrics department

COPD patients
experiencing first Ml

COPD patients
undergoing CABG

Previcus diagnosis of COPD Outpatient or hospital

(ICD 9 and 10)

diagnosis within
12 months

Design

Observational cohort study

Retrospective cohort study
Retrospective cohort study

Population-based cohort

study

Propensity-matched cohorts
with prospective follow-up

Population-based cohort

study

Main findings

Reduction of mortality (HR
0.68; 95% C10.5-08)

Reduction of AECOPD
(0.71; 95% C1 0.6—-0.8)

Reduction of mortality in BB
and LABA users (HR 0.5
95% Cl0.5-0.8)

Reduction in mortality (HR
0.2;95% C10.2-0.4)

Mo relation with mortality

Reduction of mortality for BB
chronically users (HR 0.59,
95% Cl 0.4-0.7)

of mortality for
ew prescribed BB (HR
0.5, 95% C10.3-0.7)
Increased survival rate in BB
users (91 + 3% vs.
B0 + 4%)
Mo variation in AECOFPD

Mo difference in all-cause
mortality

COPD, chronic obstructive pulmonary disease; GOLD, global initiative for chronic obstructive lung disease; ICD, international classification of disease; HR, hazard risk; Cl, confidence
interval; ABCOPD, acute exacerbation of chronic obstructive pulmonary disease; BB, B-blockers; LABA, long-acting 52 agonists; CABG, coronary artery bypass graft
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BLOCCANTI DEL SISTEMA
RENINA-ANGIOTENSINA E BPCO
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BLOCCANTI DEL SISTEMA
RENINA-ANGIOTENSINA E BPCO

ag-Adrencceptor stimulation
{z,~adrenoceptor agonists)
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BLOCCANTI DEL SISTEMA RENINA-ANGIOTENSINA E BPCO
Sopravvivenza cumulativa di 11212 pazienti ospedalizzati per
riacutizzazione di BPCO sulla base dell’utilizzo di ACE Inibitori

OR ACEI vs no ACEIl =0.55

0,90

*t— _  ACE Inhibitor Lisars, n= 3584

—_—

Mortalita 12.4%
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BLOCCANTI DEL SISTEMA
RENINA-ANGIOTENSINA E BPCO

Table | Main studies evaluating the role of angiotensin converting enzyme inhibitors or angiotensin receptor blockers in
chronic obstructive pulmonary disease patients

References Patients (n) COPD diagnosis Study population Design Main findings
characteristics

Studies on all-cause maortality

Mortensen 11212 Previous diagnosis of  Hospitalization for AECOPD  Retrospective
et al.™® COPD (ICD ) and treated with LABA,
IC5, ACh

Mancini 5853 cases Previous Cohort high CV risk Retrospective / s reduce mortalit
etal*! 116 871 prescrption [previous Ml andfor o OV risk and receiving [CS (HR 063, 95% CI 0.44-089)
controls of LABA_ ICS, CR): cohort low o W rigk and not receiving I {R.0.62;95% Cl10.44-0.87)
ACh CV risk (abzence of high CV risk and rece & 1;95% C10.51-0.73)

CV risk 3t rece ba_f., .~"]‘35%CI¢}44 0.64)
ACI: iz do not rcducc rn-::rr.aht}r in hl,c,h CW risk patients

previous factors) higl

5 95% CIUES UES‘.I

ot receiving | ;E. (HR 0.68: 95% Cl 0.60-0.77)
Physician diagnosed  Patients starting long-term Prospective
COPD i

auygen therapy for COPD observational
multicentre

study

feng et al Spirometry Hospitalization in geriatric Retrospective ACE is reduce mortality (HR 0.15; 95% Cl 0.03 -0.68)
department ARBs reduce mortality (HR 0.38; 95% C1 0.18-0.82)

COPD, chronic obstructive pulmaonary disease; &CE |, angiotensin converting enzyme inhibitors; ARB, angiotensin receptor blocker; AECOPD), acute exacerbation of COPD;
LABA, long-acting B2 agonists; [C5, inhaled corticosteraids; Ach, inhaled anti-cholinergics: Y, yes: OR,, odds ratio; Cl. confidence interval: CV, cardiovascular; MI, myocardial infarction;
CR, coronary revascularization; HR, hazard risk; M, no; M5, not specified;: PH, pulmonary hypertension; mPAP, mean pulmonary artery pressure; RCT, randomized clinical trial.
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BLOCCANTI DEL SISTEMA RENINA-ANGIOTENSINA E BPCO
Progressione radiologica dell’enfisema in 4472 soggetti
trattati e non con ACEIl e ARB

Change in Mean Percent Emphysema by ACE Inhibitor/ARB Dose

MNone
Low dose ACE inhibitor/ARB
Full dose ACE inhibitorf ARB

o
o

Incremento medio 0.66%

o
o
]

FU mediano
9.3 anni
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Figure 2. Predicted change in percent emphysema over time, by angiotensin-converting enzyme (ACE) inhibitor/angiotensin |l receptor blocker (AREB)
dose. Low dose is defined as daily intake less than 50% of the maximum recommended dose. Full dose is defined as daily intake of at least 50% of the
maximum recommended dose. HU = Hounsfield units.
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STATINE E BPCO

Table 3 Main studies evaluating the role of statins in chronic obstructive pulmonary disease patients

References

Mancini
et al.*!

Soyseth
etal'?

Mortensen
et al.?

Shengetal '

Lawes etal*®

Patients (n)

5853 cases

116 871
controls

363 cases vs.
2345
controls

COPD diagnosis

Previous
prescription of
LABA, IC5, ACh

Previous diagnosis
of COPD {ICD
2 and 10)
Previcus diagnosis of
COPD (ICD 9)
Previcus diagnosis
of COPD {ICD
2 and 10)

Diagnosis of COPD
(ICD 10)

Physician diagnosed
COPD

Spirometric data

Study population
characteristics

Cohort high CV risk

(previcus Ml and/
or CR); cohort
low CV risk
(absence of
previous factors)

Hospitalization for
AECOPD

Hospitalization for
AECOPD

Outpatients

QOutpatients

Patients starting
long-term oxygen
therapy for
COoPD

Outpatients

Design Main findings

Retrospective Sig
— high CV risk rece
Cl0.4-0.62)
— high CV risk not receiving IC5 (HR 0.53; 95%
Cl0.45-0.65)
— low CV risk receiving ICS (HR 0.53; 95%
Cl1044-0.61)
— low CV risk not receiving ICS (HR. 0.49; 95%
Cl10.41-0.58)
Retrospective Reduction in mortality (HR 0.57; 95% Cl1 0.3B—-0.87)
cohort study

Reduction in 90 days mortality (OR 0.51, 95%
Cl 04-0.64)
Primary prevention:
— all-cause mortality reduction (HR. 0.6; 95%
Cl 0.43-0.85)

f prevention:

Retrospective

Retrospective
cohort study

mortality reduction
8; 95% CI0.35-0.97)
— CV mortality reduction (HR 0.32, 953
10.13-0.7)

Cl058_
Mo significant reduction in mortali

Reduction in mortality (RR 3%; 95% C1038-0.99)
Patients with CRP > 3 mg/L: RR 78% (95% Cl
0.06—0.74)

Cohort study

Prospective
multicentre study

Mested case—
control analysis
froma
population-based
cohort study

COPD, chronic obstructive pulmonary disease; LABA, long-acting B2 agonists; ICS, inhaled corticosteroids; ACh, inhaled anti-cholinergic: AECOPD, acute exacerbation of COPD:;
HR, hazard ratio; Cl, confidence interval: CV, cardiovascular; GOLD, global initiative for chronic obstructive lung disease; ICD, international classification of disease; CRP, C-reactive

protein; RR, relative risk.
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STATINE E BPCO
Effetti delle statine sulla capacita funzionale di pazienti BPCO
Metanalisi di 5 studi randomizzati controllati

Study
ID WMD (95% CI)

Chogtu (2016) 18.00 (2.15-33.85)
Ghobadi (2014) 10.00 (-73.04 to 93.04)
John (2015) -8.70 (-49.49 to 32.09)
Moosavi (2013) 45.00 (-35.52 to 125.52)

Mroz (2015) 22.72 (-61.07 to 106.51)

Overall (2 = 0.0%; P = .734) ’ 15.54 (1.43-29.65)

MNOTE: Weights are from random effects analysis

=130 0

Figure 2 - Summary effects of statin drugs vs placebo on changes in 6-min walk distance.




STATINE E BPCO

Effetti delle statine sulla funzione polmonare di pazienti BPCO

Metanalisi di 5 studi randomizzati controllati

Study
ID

Criner (2014)
Lee (2008)

Lee (2009)
Moosavi (2013)

Neukamm (2015)

Overall (¥ = 4.5%; P = .381)

MOTE: Waights are from random effects analysis

~14

Figure 4 - Summary effects of statin drugs vs placebo on changes in the FEV; to FVC ratio.

0

WMD (85% CI)

0.00 (-8.58 to 8.58)
5.00 (1.02-8.98)

3.60 (-2.03 to 9.23)
-4.10 (-13.20 to 5.00)
1.30 (-3.84 to 6.44)

2.65 (0.05-5.25)

ZNanogVALE LUl

%

Weight
B.98
38.59
20.29
8.00

24.13

100.00




FARMACI CARDIOVASCOLARI E BPCO
Rischio relativo di mortalita in 2249 pazienti BPCO in OTLT
trattati vs non trattati con differenti farmaci cardiovascolari

Hazard ratio

ACZE VARBE

Arntiplatelet drugs

Beta blockers HR 1.19, p=0.010

FU 1 anno
Mortalita 50%

Oral glucocorticoids

Statins —_——

Trhnotrmopiorm —_—

n
L
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COMORBIDITA’ CARDIOVASCOLARI E METABOLICHE DELLA BPCO
CONCLUSIONI

» Nella BPCO le comorbidita cardiovascolari e metaboliche sono
frequenti, con prevalenze ed incidenze significativamente superiori
rispetto alla popolazione generale

» L’associazione tra BPCO e comorbidita cardiovascolari e metaboliche si
fonda su fattori di rischio condivisi e comuni meccanismi fisiopatologici

> Nel pazienti affetti da BPCO le comorbidita cardiovascolari e
metaboliche devono essere attivamente ricercate e trattate allo stesso
modo dei soggetti non portatori di pneumopatia, al fine di migliorare la
prognosi



