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Prevalencia de EPOC en IC = 35%

* 532 pacientes con
Ingreso por IC 17%

P/ COPDandLVEF >45%

* Espirometria tras
estabilizacidn (3 dias)  / 18%

COPD and LVEF < 45%
: . L 24%
e Escasa correlacion NoCOPDandLVEF 2 45%
entre diagndstico de |
EPOC previoy

(] /7 41%
esplirometria

No COPD and LVEF < 45%
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Impacto de EPOC en pronostico de IC

* 800 pacientes
ingresados por IC

Pacientes EPOC 9% de
bbloqg vs. no EPOC
37% de bbloqg

Adjusted survival (%)
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Why Are Patients With Chronic Obstructive Pulmonary
Disease at Increased Risk of Cardiovascular Diseases?

The Potential Role of Systemic Inflammation in Chronic Obstructive
Pulmonary Disease

— Estudios epidemiologicos ’

sugieren asociacion entre EPOC : '!
y muerte CV
— ¢EPOC = aterosclerosis? i '
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EPOC aumenta mortalidad pero no eventos

ateroscleréticos en pacientes post-IAM
e Estudio VALIANT (14703 pacientes post-IAM)

Outcome HR P-value
35 4
All-cause mor | -1.28) 0.021
Non-cardiova -242) <0.0001
death
. 2 251
Cardiovascula = - -1.19) 0.506
Suddendeath § | - e ’ -153) 0.025
HF hospitaliz: 2 2 R -1.34) 0.007
Miorstroke 5 | T 1 =TT e _ , -1.23) 0.871
= e T —— Chronic obstructive
CVdeath, M|, 3 157 o e pulmonary disease -1.25) 0.005
h itali PR ,__”___.J--'"" Mo Beta-blocker
ospitalizat e - — — — Chronie ohstructive
- _...--""’ pulmonary disease
w4 e Beta-blocker
— . — Mo Chronic obstructive
pulmonary disease
5 . No Beta-blocker
---=-== Mo Chronic cbstructive
pulmonary disease
Beta-blocker
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1. Ecocardio en EPOC

* Datos del VD: DTDVD, TAPSE, Strain pared VD, PAP
e Datos del VI: ‘

— Funcion sistolica: FEVI

— Funcion diastolica

Bellvitge
Hospital Universitari
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http://heart.bmjjournals.com/content/vol89/issue90003/images/large/ht12682.f1.jpeg

Fisiopatologia disf diastodlica

A Systolic Dysfunction B Normal C Diastolic Dysfunction

—

Pressure
Pressure

Pressure

Left Vontricular Volume Left Vemtncular Yolume Left Ventricutar Volume

- Anomalias de las propiedades elasticas pasivas: Incremento
de la masa miocardica, alteraciones de la red de colageno
Intramiocardica, ¢compresion extrinseca (EPOC)?

* Alteracion de la relajacion miocardica activa

« En estas condiciones un pegueno aumento de volumen o de
la rigidez arterial o PAP puede causar EAP

www.bellvitgehospital.cat
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Valoracion funcion diastolica por Eco
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Utilidad de |la disfuncion diastolica
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Valor prondstico de E/E’

* Pacientes con ICC ~
* BNP esun marcadorde £
enfermedad cardiaca,no &
de elevacion de PTDVI 2
e E/E’ mitral mas especifico ’
de elevacién PTDVI y A Time (days
menos influenciable por  _ ’
morfologia cardiaca y - T
.« 7 . pie : : : ; Moy : :
hemodinamica VD os| i i 1P wm o
e FE WU T
2 EVEﬂtOSZ L§ S T T : %B.;P>250§ .
Muerte/Rehospitaliz por o liiii i i BSO0NT]

0 63 126 190 253 316 379 442 506 569 632 695

I C B Time (days)
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Disfuncion diastolica en el EPOC
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2. Nuevas herramientas diagnosticas
RMN Cardiaca

Image size: 224 x 148 36954100
Yiew size: 955 x 631 60y, 60y
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2. Nuevas herramientas diagnosticas
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Utilidad de RMN en EPOC

Healthy subject

* Medida de diametros y FE
— Mejoria tras cirugia del

enfisema .

* Medida de area de venas
pulmonares: Disminuida en . o . :
EPOC ¢épor que? .&3 SRR | e i ‘
— Alteracién. E/A sgcundaria a EMPJ,\M '&m_ " '&'Eit«.@_.

precarga disminuida i L T L

www.bellvitgehospital.cat
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TAC en el EPOC

* Coronary artery calcification score: Predictor de
riesgo de mortalidad CV validado. Si se tiene TAC >
64 coronas, el software y se sincroniza con el ECG
seria factible hacerlo siempre que se hace un TAC
pulmonar

e Coronariografia no invasiva: En pacientes con dolor
toracico de probabilidad intermedia

Bellvitge
Hospital Universitari
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Marcadores bioquimicos en el DD de disnea

Suspected heart failure

Acute onset Non-acute onset

ECG ECG
Chest x-ray Possibly chest x-ray
4 TSA i« S A
- Echocardiography BNP/NT-pro BNP* BENP/NT-pro BNP Echocardlography
-~ ~ rd ~
~ -~ ~
” ~ ”~ ~
‘/ \A ‘/ \A
ECG normal ECG abnormal ECG abnormal ECG normal
and or or and
NT-proBNP <300 pg/mL NT-proBNP 2300 pg/mL* NT-proBNP 2125 pg/mL* NT-proBNP <125 pg/mL
or or or or
BNP <100 pg/mL BNP 2100 pg/mL* BNP 235 pg/mL BNP <35 pg/mL
\ / '
\ /
\ /
\ /
\ /
Heart fallure unitkely< \ / Heart fallure unitkely*
4 | 4

 McMurray et
al. Eur Heart J
2012

> Echocardiography <

If heart failure confirmed,
determine aetiologyd and
start appropriate treatment
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Utilidad prondstica de param bioquimicos

* NtproBNP y Troponina son marcadores pronosticos
establecido en pacientes con IC

* No obstante no equivale a diagnostico de IC o IAM

g
Q

Acute HF

e Stable HF
Pulmonale

Figure 4 Overlap in natriuretic peptide levels between patients
with heart failure and chronic obstructive pulmonary disease.

Plasma BNP (pg/mL)
v
3

O.
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Causas no cardiacas de Troponina +
* Paciente critico*®

e Dosis altas quimioterapicos

* Hipertension arterial pulmonar primaria
 Embolismo pulmonar*

e Exacerbacion EPOC*

 Insuficiencia renal*

* Hemorragia subaracnoidea*

* Picadura escorpion

» Sepsis/shock séptico (85% de ptes en UCI)*

e AVC* _
- *Predictor de
’ EjerCICIO extremo (maraton) mortalidad

www.bellvitgehospital.cat Ann Intel’n Med 2005,142786 ||I|| Be“V'tge »
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4. Tratamiento farmacologico en EPOC

11.7 Chronic obstructive pulmonary
disease

COPD and asthma may cause diagnostic difficulties, especially in
HF-PEF.>*® These conditions are associated with worse functional
status and a worse prognosis. Beta-blockers are contraindicated in
asthma but not in COPD, although a selective beta-1 adrenoceptor
antagonist (i.e. bisoprolol, metoprolol succinate, or nebivolol) is
preferred.’” Oral corticosteroids cause sodium and water reten-
tion, potentially leading to worsening of HF, but this is not believed
to be a problem with inhaled corticosteroids. COPD is an inde-
pendent predictor of worse outcomes in HF.

-
By
R e

Blsoprolol

- -

Placebo

pP<-0-0001

0 200 400 600 800
Time after inclusion (days)

Figure 2. Survival curves
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Bbloqueantes en EPOC

Characteristic Hazard ratio (log,, scale)
ICS -

ICS+BB —
ICS+LABA S
ICS+LABA+BB —
ICS+LABA+Tio -
ICS+LABA+Tio+BB —-—

LABA or Tio (no ICS) -

(LABA orTio)+BB —a—

BB (no ICS) e

ICS+Tio -
Cardiovascular disease admission -
Respiratory disease admission =
Diabetes

Smoking pack years
Age at COPD diagnosis

Sex =

FEV,

Resting Sa0,
0.1 1 10
Better Worse
survival survival

ICS=inhaled corticosteroid, BB=p blocker, LABA=long acting B agonist,
Tio=tiotropium, FEV,=forced expiratory volume in one second,
Sa0,=arterial oxygen saturation

Fig 2 | Adjusted hazard ratios for all cause mortality among
patients with COPD in reference to the control group (who
received only inhaled therapy with short acting B agonists or
antimuscarinics)

Characteristic Hazard ratio (log,, scale)

ICS -

ICS+BB ——

ICS+LABA e 5

ICS+LABA+BB —=

ICS+LABA+TIo -

ICS+LABA+Tio+BB ——

LABA orTio (no ICS) -

(LABA or Tio)+BB —a—

BB (no ICS) —m-

ICS+Tio —a—

Cardiovascular disease admission -

Diabetes -+

Smoking pack years

Age at COPD diagnosis I

Sex -

FEV,

Resting Sa0, 1
0.1 1 10
Fewer More
admissions admissions

ICS=inhaled corticosteroid, BB=p blocker, LABA=long acting B agonist,
Tio=tiotropium, FEV,=forced expiratory volume in one second,
Sa0 =arterial oxygen saturation

Fig 4| Adjusted hazard ratios for hospital admissions due to
respiratory disease among patients with COPD in reference to
the control group (who received only inhaled therapy with
short acting B agonists or antimuscarinics)
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éCarvedilol en EPOC?
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Efecto deletéreo de broncodilatadores

* Taquicardia, hipokalemia, alargamiento QT,
vasodilatacion, incompetencia cronotropica

* En pacientes con IC existe una infra-regulacion de
los receptores Betal con preservacion de

poblaciones Beta2. La respuesta miocardica a estos
receptores Beta2 es mayor

* Beta-agonistas orales asociados con arritmias,
muerte subita y disfuncion miocardica

www.bellvitgehospital.cat Hawkins et al. Eur Heart J 2013 liLEektge
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Efecto deletéreo de broncodilatadores

Antichoiinesgic Control
| [ |
Total Total Risk Ratio Favors ; Favors
Source No.ofEvents  No. No.ofEvents No.  Weight, % {95% CI) intervention ! Control
Tiotropium
Bateman et & 2008 1 56 0 51 08 2.74{0.11-85.71) ®
Brusasco et al™ 2003 3 402 12 805 8.2 0.50 (0.14-1.75 —_—
Casaburl et al= 2000 1 273 0 191 0.7 2.05 (0.08-50.23)
Casaburi et al,™ 2002 12 550 3 371 4.1 2.70 077-9.50 —_——
Chan at & = 2007 & £08 1 350 15 3.45 (0.42-28.57)
Covell at 3™ 2005 0 100 1 =G 1.8 0.32 0.01-7.75 *
Dononue & & ™ 2002 0 208 3 414 2.7 0.28 (0.01-5.44) =
Moza et & 2008 1 147 0 164 05 3.34 {0.14-81.47)
Niewoahnar at al*" 2005 7 814 7 815 8.1 1.00 (0.35-2.84) —_—
Powre et al?* 2007 3 59 1 73 1.1 3.17 (0.34-20.789)
Vochaar st 3> 2008 1 360 0 181 08 1.5 (0.05-36.84)
Wedzicha et al,™ 2008 23 65 13 658 15.1 1.75 (0.88-3.43 +———
Subtotal 4358 4289 1.430985-2.18 ’
Total events 58 a1
Tect for hetarogenelty: y 2 -B.06; P = 71; B=0%
Teet for overal efact: 7= 1.73; P=08
ipratropium
Antnonizen et al 4 2002 ) 1861 At 1a82 0.8 1.57 (1.08-2.28 B-
Combivent hhaation Aerosol 1 182 0 173 08 2.85 0.12-60.55)
Study Group,*! 1594
Mahier ot 3™ 1000 3 133 0 278 0.4 14.57 {0.75-280.14) ®
GlaxoSTHnKing
SMS40314 stuoy ™ 2006 2 418 1 313 13 1,50 (0.14-16.44)
SMS40315 stuay™ 2006 2 418 0 318 0.7 3.77 {0.18-78.39)
Subtotal 3113 3042 1.70(1.18-2.42 ’
Total events 77 45
Test for hetarogenelty: y §=2.58; P = 83; F=0%
Tect for ovaral efact: 7-2.62; P- 003
Overall
Total 7472 7311 100 1.58(1.21-2.08 &
Total events 135 88
Test for hetarogenally: y * - 10.85; P=_B2; F=0%
Teet for overal efact: 2 -3.33; P < 001
l L) Illlllll L) LLBLLRL) L] lllllll| T Illllll|
001 0.1 1.0 10 100
Risk Ratio {85% C

Cardiovascular outcomes composite indicates cardiovascular death, myocardial infarction, and stroke. Size of the data markers indicates weight of the study. C indi-
cates confidence interval.

www.bellvitgehospital.cat Singh et al. JAMA 2008;300:1439 (L Bekae




Broncodilatadores en IC: CHARM

1
0.95 -
0.9 -
e :
£ 0.85- N
g No bronchodilatos
e 08- and beta-blocker
= | —
%) N No bronchodilator
0.75 - and 1o beta-blocker
0.7 - TSN Bronchodilator and
. " beta-blocker
| Bronchodilator
0.65 and no beta-blocker

0 05 i 15 2 25 3 3.5
Time (years)
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EPOC = Fisiopatologia de IC

1.0
R -
PNy, e ae- o 4% quartile
.-... \. ----'-.....
0.8+ (o e :
R T 3% quartile
PN '\. - T tr e rarsrrrrnann .
-g e = . ~ o ..n.
E 0.6 " e _?:_""‘ quartile
w2 Weersen,
e
= 1* quartile
= 0.4 |
5
0.2 Log-rank, p<0.001
0.0 Follow-up (months)

1 1 1 | I
0 24 48 72 96

Signiﬁcant bredictors of death or lung transplant in patients with COPD. Model 2 of
the multivariate analysis.

Variables Hazard ratio 95% confidence P value
interval

Heart rate reserve (1%) 0.981 0.971-0.991 <0.001

FEV, (1% predicted) 0.945 0.927-0.962 <0.001

VE/VCO; (1) 1.036 1.016-1.055 <0.001

FEV;: forced expiratory volume in one second; VE/VCO;: ratio of minute ventilation
to the rate of carbon dioxide production.

||||| Bellvitge
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|IECAs, ARA-Il, estatinas en EPOC

COPD/High Risk COPD/Low Risk

Hosplialization for COPD Hospitalization for COPD
0.87 (68, 1.11) —e AGE Inhititer 0.96 (.88, 1.04) ! AGE intibitoe
1.04 (.74, 1.47) } ® - | ARS 0.86 (.77, .96), p = .0055 |--&—| ARB
0.72 (.56, .92), p = 0091 f—eo— Satin 0.74 (67, 82), p < .0001 He— Statin
0.66 (.51, .85), p= .0012 —eo— Combination 0.77 (.67, .87), p < .0001 o Combination
Myocardial Infarction Myocardial Infarction
0.59 (56, .85), p = 0004 —e— ACE Inhibitor 0.95 (.72, 1.26) e ACE Inhibiitor
0.70 (.49, .99). p = 0420 f—eo——| ARS 0.97 (.68, 1.37) F { ARB
0.48 (.39, .58). p< .0001 |—@— Statin 0.69 (.48, 1.00), p = 0515 e Statin
0.39 (.31, .49), p < .0001 Ho— Cambination 0.98 (.68, 1,40) p———@—————| Combinatiocn
Death Death
0.94 (,77, 1,15) —e—+— ACE Innibitor 0.74 (.65, .85), p < .0001 —e— AGE Inhisitor
0.63 (.44, .89). p=.0010 S—e— ARB 0.61 (.51, .73), p < .0001% e ARB
0.50 (.40, .62), p <.0001 }—@—| Statin 0.53 (.44, 64), p < .0001 —e— Statin
0.42 (.33, 52), p < .0001 @ Combination 0.36 (.28, .45), p < .0001 Fe— Combination
Myocardial Infarction or Death Myocardial Infarction or Death
0.77 {86, .90), p = .0008 —e— ! ACE Innibitor 0.81(.72, .91), p = 0004 — e ACE Intibitor
0.71 (.55, .90), p = .0054 [— ARB 0.66 (.56, .78), p < .0001 [ ARB
0.48 (.41, .56), p < .0001 o Statin 0.59 (.50, .69), p < .0001 |-o! Statin
0.39 (.33, .47), p < .0001 o Combination 0.49 (40, 59),p< 0001  |o— it
S ' —ul 1 e —_——T —— T 1
0.0 05 1.0 15 20 0.0 0.5 10 1.5 20
Risk Ratio Risk Ratio
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Conclusiones

* Estrecha interrelacion entre EPOCy
cardiopatia

* Disfuncion diastolica en el EPOC ¢ Por qué?
* NTproBNP bajo descarta IC
* Cuidado con broncodilatadores en cardidpatas

e iPara cuando un estudio randomizado de
bblog en EPOC?

www.bellvitgehospital.cat _||I||__
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