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COPD is a disease state characterized by airflow limitation that is not fully
reversible. The airflow limitation is usually both progressive and associated
with an abnormal inflammatory response of the lungs to noxious
particles or gases.

Chronic Obstructive Pulmonary Disease (COPD) is a preventable and
treatable disease with some significant extrapulmonary effects that may
contribute to the severity in individual patients. Its pulmonary component

is characterized by airflow limitation that is not fully reversible. The airflow
limitation is usually progressive and associated with an abnormal
inflammatory response of the lung to noxious particles or gases.

COPD is characterized by chronic airflow limitation and a
range of pathological changes in the lung, some significant

extrapulmonary effects, and important comorbidities
wich may contribute to the severity of the disease in

individual patients.
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e EPOC e inflamacion

« EPOC y comorbilidad

« Comorbilidad e inflamacién en la EPOC
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e EPOC e inflamacion

Chronic Obstructive Pulmonary Disease (COPD) is a preventable and
treatable disease with some significant extrapulmonary effects that may

contribute to the severity in individual patients. Its pulmonary component

is characterized by airflow limitation that is not fully reversible. The airflow
limitation is usually progressive and associated with an abnormal
inflammatory response of the lung to noxious particles or gases.
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EPOC e inflamacidn
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EPOC e inflamacion
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Relationship Between Inflammatory Markers |COPD forum] SORIfoRs
and Symptom Severity Association of Serum Biomarkers With FEV,
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[COPD forum

Inflammatory Mediators in COPD — Summary

Cell Selected Mediators

O - Serine proteases, TNF-a, ROS, IL-8, MPO, LTB,

Neutrophils

IL-8, IL-6, TGF-p1 TGF-a, IP-10, Mig, I-TAC, LTB,,
GRO-a, MCP-1, ROS, MMP-9

Macrophages

>
\ ) ‘ Granzyme B, perforins, IFN-y, TNF-o
h—

CDS8* T-cell

ﬂ IL-8, TGF- 81, IP-10, Mig, I-TAC, LTB4, GRO- q,
p I MCP-1, MMP-9

Epithelial cell
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« EPOC y comorbilidad

COPD is characterized by chronic airflow limitation and a
range of pathological changes in the lung, some significant
extrapulmonary effects, and important comorbidities
wich may contribute to the severity of the disease in
individual patients.
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Systemic manifestations and comorbidities
of COPD

P.J. Barnes* and B.R. Celli”

ABSTRACT: Increasing evidence indicates that chronic obstructive pulmonary disease (COPD) is
a complex disease involving more than airflow obstruction. Airflow obstruction has profound
effects on cardiac function and gas exchange with systemic consequences. In addition, as COPD
results from inflammation and/or alterations in repair mechanisms, the “spill-over” of
inflammatory mediators into the circulation may result in important systemic manifestations of
the disease, such as skeletal muscle wasting and cachexia. Systemic inflammation may also
initiate or worsen comorbid diseases, such as ischaemic heart disease, heart failure,
osteoporosis, normocytic anaemia, lung cancer, depression and diabetes. Comorbid diseases
potentiate the morbidity of COPD, leading to increased hospitalisations, mortality and healthcare
costs. Comorbidities complicate the management of COPD and need to be evaluated carefully.

Eur Respir J 2009; 33: 1165-1185

EPOC, inflamacion y comorbilidad. XXXII Congreso Nacional de la SEMI. Maspalomas 26-29 octubre 2011




ECCO
Comorbilidad %
Hipertension 55,0
Anemia 33,0
Diabetes mellitus 29,5
Insuficiencia cardiaca 27,0
Arritmia 27,0
Obesidad 22,0
Cardiopatia isquémica 17,0
Enfermedad arterial periférica 12,6
Ulcus péptico 12,3
Neoplasia 9,8
Accidente cerebrovascular 9,5
Osteoporosis 9,3
Hepatopatia cronica 9,6

Insuficiencia renal 6,5
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EPOC y comorbilidad

Indice de Charlson y mortalidad en EPOC

Riesgo p
Almagro et al 2,20 (1,26-3,84) 0,005
Chest 2002; 121: 1441
Sanjaume et al 1,47 (1,03-2,09) < 0,05
Rev Clin Esp 2009; 209: 364
Diez Manglano et al 1,16 (1,06-1,27) 0,002
Rev Clin Esp 2011 Epub ahead
on print
Almagro et al 1,74 (1,09-1,55) 0,003

Estudio ESMI (en revision)
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EPOC y comorbilidad
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« Comorbilidad e inflamacién en la EPOC
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Systemic manifestations and comorbidities
of COPD

P.J. Barnes* and B.R. Celli”

ABSTRACT: Increasing evidence indicates that chronic obstructive pulmonary disease (COPD) is
a complex disease involving more than airflow obstruction. Airflow obstruction has profound
effects on cardiac function and gas exchange with systemic consequences. In addition, as COPD
results from inflammation and/or alterations in repair mechanisms, the “spill-over” of
inflammatory mediators into the circulation may result in important systemic manifestations of
the disease, such as skeletal muscle wasting and cachexia. Systemic inflammation may also
initiate or worsen comorbid diseases, such as ischaemic heart disease, heart failure,
osteoporosis, normocytic anaemia, lung cancer, depression and diabetes. Comorbid diseases
potentiate the morbidity of COPD, leading to increased hospitalisations, mortality and healthcare
costs. Comorbidities complicate the management of COPD and need to be evaluated carefully.

Eur Respir J 2009; 33: 1165-1185
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Comorbilidad e inflamacion en
EPOC
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Sindrome metabodlico e inflamacion
en la EPOC
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Obesidad e inflamacion
en la EPOC
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Anemia e inflamacion en la EPOC

Nonanemic Anemic
COPD COPD p Value,
Patients Patients Anemic vs
Variables (n = 88) (n =13) Nonanemic
Hemoglobin, g/dL 147 02 1.9+ 04 < 0.0001
Hematocrit 0.44 = 0.01 0.36 = 0.01 < 0.0001
_Envthrocvtes/picoliter 4,85 + 0.05 4,09 + 011 <0,0001
Erythropoietin, U/L 16.3 = 2.9 (n = 60) 418+ 254(n=29) < 0.05
Log CRP, mgdL  — 0.199  0.067 (n = 80) 0.465 + 0.228 (n = 11) < 0.001 John M et al. Chest 2005; 127: 825.
Median: 1QR = 0.154: 0916 0.595; 1.042
Log IL-6, pg/mL 0.854 = 0.041 (n =66) 1.061 £ 0.215(n =8) 0.1
Median: IQR 0.699; 0.255 0.699; 0.764
IL-S, pg/mL 53 % 0.1(n = 46) 54*+04(n=86) 0.9
IL-10, pg/mL 43 +04(n=54) 52+ 16(n=10) 0.4
*¥Data are shown as mean = SEM.

A B
-y _ a0 ¥ p<0.0001
Time-course of the levels of Hb, EPO and inflammatory biomarkers. 164 *P=0.002 35+
Parameter Admission Resolution 12 weeks 154 304
Hb [g/dl] 12.1(11.2-12.7) 135 (124-143)°  13.4(127-14.08) T E 251
EPO [miU/ml] 18.9(11.8-243) 113 (89-167)"  122(9.7-152) 3. 2 ) _|_
Fibrinogen [mg/dl; 475+ 103 36464 387479 2 o T
mean +5D] 124 & 1s-
CRP [g/dl] 49 (27-83) 12.(06-1.7)"°  09(05-12) e -
IL-6 [pg/ml] 15 (9-18) 8.7 (6-12.5)** 85 (6-11.5) B _|_ J_ J_
TNF-cx [pg/ml] 2.7 (1.7-3.7) 16 (1-2)* 16 (1.2-1.7) 10+ - - 54
9 0+
MarkOU|aki D et a|_ Eur J Intern Med 2001’ 22: 103 On admisison Resolution Stable On admisison Resolution ~ Stable
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Depresion e inflamacion en la EPOC

60

507

&
(=
1

CES-D depression score
2 g
—

107 J_ —
o- l
T T
TNF-a level >3 pg/ml TNF-a level <3 pg/ml

Al-Shair K et al. Respir Res 2011; 12:3
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Arch Bronconeumol. 2009;45(Supl 4):14-17

ARCHIVOS DE BRONCONEUMCLOGIA

ELSEVIER
DOYMA www.archbronconeumol.org

EPOC e inflamacion sistémica. Una via de enlace para la comorbilidad

Alvar Agusti

Institut del Torax, Hospital Cifnic, Universitat de Barcelona, CIBER Enfermedades Respiratorias, Fundacidon Caubet-Cimera, Ilies Balears, Espaia

Conclusiones

Muchos pacientes con EPOC presentan diversas enfermedades
comorbidas concomitantes. Hay evidencia firme que muchos (pero
no todos) de los pacientes con EPOC presentan valores elevados en
plasma de diversos marcadores inflamatorios (“inflamacion sistémi-
ca”). La asociacion entre ambas observaciones es tentadora, pero to-
davia no demostrada.
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BODY CARDIOVASCULAR
COMPOSITION DISEASE

e

INFLAMMATIO
N

DABETES OSTEOPOROSIS

GASTROINTESTINAL

Agusti et al. Eur Respir J. 2003;21:347-360.
Agusti A. Proc Am Thorac Soc. 2007;4:522-525.
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Comorbilidad e inflamacion en la

EPOC
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/ f‘ COPD l
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\ 4
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Mechanisms

—‘ Comorbidiu/es‘\'

* [schemic heart disease

» Stroke and heart
failure
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diabetes

* Muscle weakness and

osteoporotic fractures
{Depression

Patel ARC, Hurst JR. Expert Rev Respir Med 2011; 5: 647.

K Worse symptoms \
* Worse health status
* Reduced activity
* Reduced survival

/ \. l Outcomes l
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EPOC con fenotipo inflamatorio

- )
Respiratory Research Siontod o

Commentary

Chronic Obstructive Pulmonary Disease, inflammation and
co-morbidity — a common inflammatory phenotype?
Martin ] Sevenoaks and Robert A Stockley*

Address: Department of Medicine, Queen Elizabeth Hospital Birmingham, UK

Email: Martin ] Sevenoaks - martin.sevenoaks@ uhb.nhs.uk; Robert A Stockley* - r.a.stockley@bham.ac.uk
* Corresponding author

Published: 02 May 2006 Received: 06 December 2005
Respiratory Research 2006, 770 doi:10.1186/1465-9921-7-70 Accepted: 02 May 2006
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Otras enfermedades con inflamacion

Heart 2005; 91: 32

Enfermedad arterial X X Am Heart J 2005:; 150: 276
periférica

Cardiopatia isquémica X X AmJ Cardiol 2005; 95: 452

Diabetes X X JAMA 2001, 286: 327

Obesidad X JAMA 1999; 282; 13

Hipertension arterial X X J Clin Endocrinol Metab 2001, 86:
1154

Osteoporosis X J Clin Endocrinol Metab 2001; 86:
2032

Anemia de proceso cronico X Sem Arthr Rheum 2009; 38: 382

EPOC, inflamacion y comorbilidad. XXXII Congreso Nacional de la SEMI. Maspalomas 26-29 octubre 2011




Inflamacion sistémica
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Sindrome inflamatorio sistémico
cronico

« Edad superior a 40 afnos.

e Tabaquismo durante mas de 10 afios-paquete.

« Sintomas y alteracion de la funcion pulmonar compatible con EPOC.
 Insuficiencia cardiaca cronica.

« Sindrome metabadlico.

* Aumento de proteina C reactiva.

Son necesarios 3 0 mas criterios para el diagnostico.

Fabbri LM, Rabe KF. Lancet 2007; 370: 797.
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Roflumilast

Infflemacion

Study Placebo (n)/roflumilast (n)  Change (%) Favors roflumllast Favors placebo

P
-

Moderate or severe exacerbatlons

M2-124 (758/765) -14.9 } E |
M2-125 (796/772) -18.5 —a—
Pool (1554/1537) -16.9 —a—
0.5 1.0 1.5

Rate ratlo (95% Cl)
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Estatinas e IECAS
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Investigacion - Estatinas

Found 8 studies with search of: copd AND STATIN
Hide studies that are not seeking new volunteers. CllnlcaITrlaIS gOV

Hide studies with unknown recruitment status.

Rank Status Study
1 Recruiting The Effect of Statins in Patients With Chronic Obstructive Pulmonary Disease (COPD)
Condition: Chronic Obstructive Pulmonary Disease
Interventions: Drug: Simvastatin; Drug: Lactose tablet
2 Unknown | Effect of Statin Therapy on C-Reactive Protein Levels in Patients With Chronic Obstructive Lung Disease (COPD)
Conditions: COPD; Inflammation
Intervention: Drug: simvastatin
3 Recruiting Simvastatin Therapy for Moderate and Severe COPD
Condition: Pulmonary Disease, Chronic Obstructive
Interventions: Drug: simvastatin; Drug: Placebo
4 Completed Effect of Statins on Asthma Control in Smokers With Asthma
Conditions: Asthma; COPD; Smoking
Interventions: Drug: Atorvastatin; Drug: atorvastatin; Drug: matched placebo
5 Recruiting Effect of Rosuvastatin Therapy in Patients With Stable Chronic Obstructive Pulmonary Disease
Condition: COPD
Interventions: Drug: Rosuvastatin; Drug: Placebo
6 Recruiting LTOT in COPD Patients With Moderate Chronic Hypoxemia and Chronic Heart Failure
Conditions: Lung Diseases, Obstructive; Chronic Heart Failure; Chronic Hypoxemia
Interventions: Other: LTOT (oxygen therapy); Other: Pharmacological therapy of COPD and CHF
7 Recruiting Lovastatin as a Potential Modulator of Apoptosis in Chronic Obstructive Pulmonary Disease (COPD)
Condition: Chronic Obstructive Pulmonary Disease (COPD)
Interventions: Drug: Lovastatin; Drug: Placebo
8 Active, not recruiting Simvastatin in Chronic Obstructive Pulmonary Disease (COPD)

Conditions: COPD; Emphysema
Interventions: Drug: Simvastatin; Drug: Placebo
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Investigacion — IECA o ARA?2

ClinicalTrials.gov

Aservice of the U.S. National Institutes of Health

List Results Refine Search Results by Topic Results on Map Search Details

Found 2 studies with search of: copd AND ace inhibitor

Hide studies that are not seeking new volunteers.
Hide studies with unknown recruitment status.

Rank Status Study

1 Recruiting Angiotensin-converting Enzyme (ACE)-Inhibition and Mechanisms of Skeletal Muscle Weakness in Chronic Obstructive Pulmonary Disease (COPD)
Condition: Chronic Obstructive Pulmonary Disease
Interventions: Drug: Fosinopril; Other: lactose

2 Recruiting LTOT in COPD Patients With Moderate Chronic Hypoxemia and Chronic Heart Failure
Conditions: Lung Diseases, Obstructive; Chronic Heart Failure; Chronic Hypoxemia
Interventions: Other: LTOT (oxygen therapy); Other: Pharmacological therapy of COPD and CHF

Found 2 studies with search of: copd AND ARB

Hide studies that are not seeking new volunteers.
Hide studies with unknown recruitment status.

Rank Status Study
1 Recruiting Efficacy of Losartan in Preventing Progression of COPD
Conditions: COPD; Emphysema; Chronic Bronchitis; Smoking
Interventions: Drug: Losartan; Drug: Placebo
2 Recruiting Effect of Losartan on Chronic Obstructive Pulmonary Disease (COPD)

Conditions: COPD; Emphysema; Chronic Obstructive Pulmonary Disease; Chronic Bronchitis
Interventions: Drug: Losartan; Drug: Placebo
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Investigacion - Roflumilast

ClinicalTrials.gov
Found 30 studies with search of: roflumilast
Hide studies that are not seeking new volunteers.
Hide studies with unknown recruitment status.
Rank Status Study
1 Recruiting Pharmacokinetic Study of Single and Repeated Dose of Roflumilast 500 pg . in Healthy Chinese Subjects

Condition:  Chronic Obstructive Pulmonary Disease
Intervention:  Drug: Roflumilast

2 Completed Effect of Roflumilast in Chronic Obstructive Pulmonary Disease (COPD) Patients Treated With Tiotropium: The HELIOS Study (BY217/M2-128)
Has Results Condition:  Chronic Obstructive Pulmonary Disease
Interventions:  Drug: Roflumilast; Drug: Placebo

3 Completed Effect of Roflumilast on Lung Function in Chronic Obstructive Pulmonary Disease (COPD) Patients Treated With Salmeterol: The EOS Study (BY217/M2-127)

Has Results Condition: ~ Chronic Obstructive Pulmonary Disease (COPD)
Interventions: Drug: Roflumilast; Drug: Placebo

4 Notyetrecruiting  Roflumilast and Cognition
Condition: Dementia

Interventions:  Drug: roflumilast (EU: Daxas, USA: Daliresp); Drug: Placebo; Drug: roflumilast

16 Completed Efficacy of 500pg Roflumilast Once Daily Versus Placebo Over 12 Weeks in Patients With Diabetes Mellitus Type 2. A Double Blind. Parallel Group, Proof of Concept Clinical Study
Condition: Diabetes Mellitus Type 2
Intervention:  Drug: Roflumilast
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Roflumilast y diabetes tipo 2

Table 1. Baseline Characteristics and Demographics Figure 2. Reduction in HbA, Levels from Baseline to Last Visit with
Roflumilast or Placebo

Roflumilast 500 pug Placebo
n=107 n=98 8-
L . IM of Trestment

Age, Median years 55 54 78

Height, Mean m (SD) 1.66 (0.09) 1.66 (0.09) 16 w0 om

Weight, Mean kg (SD) 84 (11) 84 (11) o G 098,063
BMI, Mean Kg/m? (SD) 3034 (2.7) 30.56 (3.0) "

Male, % 44.9 50,0 21

HbA,.. Mean % (SD) 7.9 (0.5) 7.9 (0.6) 74

Mean % of patients with HbA, <8% 67.3 66.3 6.8 4

Mean % of patients with HbA,, >8% 327 337 o:r

BMI = Body Mass Index; HhA, = Hemogiobin A, Roflumilast 500 ug
Figure 4. Reduction in Fasting Plasma Glucose Levels from Baseline Figure 5. Reduction in Fructosamine Levels from Baseline to End of

HBA, Levels. LS Mean %

to End of Treatment with Roflumilast or Placebo Treatment with Roflumilast or Placebo
96  Besetne 3109 07 umolLs5.0  Sasetine
-0.14 mmolL 2 0.23 - W (0 of Treatmant (95% C1,-9.2,10.6) . W fnd of Trestment
94+ % Cl,-0,59,-0.30)
305 -

924

9 300 4

118 mmolL 2022 A

" (95% €1, -1.61, -0.75)

88 s (osx 312 12.0)

86
290 4

84 -

285 -

Glucose Levels, LS Mean mmol/L

8.8 4

Fructosamine Levels, LS Mean pmol/L

78+
/

Placebo Roflumilast 500 pg Placebo Roflumilast 500 pg

Wouters EFM et al. American Thoracic Society International Conference, May 14 — 19, 2010 | New Orleans, LA
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Resumen

e La EPOC es una enfermedad inflamatoria.

e La EPOC es una enfermedad sistémica.

* En el futuro el tratamiento de la EPOC va a
superar el ambito pulmonar y se orientara hacia
la inflamacion sistémica.
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Muchas gracias
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