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La interrelacion entre EPOCy
enfermedad cardiovascular
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Meta-analisis EPOC y enfermedad
cardiovascular

VD categories

Unspeified CVD 246 ——

Ischaemic heart disease: 228 ——

Coronay heart disease 186 -
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Prevalencia de EPOC en enfermedad
cardiovascular

« En pacientes con falla cardiaca:
* EPOC se presenta en 13-39%

* En pacientes con ACFA
* EPOC se presenta en 10-20%

* Pacientes con EAC establecido
* EPOC se presenta en 1/3 de pacientes

Morgan AD. Ther Adv Respir Dis 2018:12:1-16
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Rabe KF. Eur Resp Rev. 2018,27:180057
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Subtipos de poblaciéon

* Enfermedad cardiovascular se presenta en todo el espectro de la
poblacién con EPOC
* Pacientes con mayor IMC y predominantemente obstruccion de
pequefias vias (bronquitis cronica)
* Mayor prevalencia de enfermedad cardiovascular, especialmente EAC y EAP
* Poblaciones con mayor riesgo de enfermedad cardiovascular:

* En el periodo posterior a exacerbacion aguda de EPOC
* Pacientes con mayor caida de FEV1

A D Ther Ady Resir DI2018:12:0:16

Particularidades de |a asociacién

* Mayor riesgo de alteraciones del ritmo durante una exacerbacion
aguda
* Factor contribuyente de la hipoxemia
* Drogas usadas para EPOC
* Falla cardiaca
« Confunde sintomas
* Mayor riesgo de muerte
* Es ldgica la asociacidn con tabaquismo

* Uso de glucocorticoides para manejo de EPOC y su impacto en DM

Chen W. Lancet Resp Med. 2015; online July 22
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Smoking, physical inactivity, poor diet,
air pollution exposures
rm— | m—

(TNF-alpha, interl L6, CRP,

Accelerated ageing (telomere shortening, cellular senescence,
reduced cell proliferation)
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disease) \m Arteriol stiffness

Bronchodilators (LABAS and LAMAS)

Cardiac arthythmias

(atrial fibrillation)

CVD medications (statins, ACEi, antiplatelets)

Morgan AD. Ther Adv Respir Dis 2018:12:1-16

Otros mecanismos

* Tabaquismo e inflamacion
* Aceleracion de aterosclerosis
* Inestabilidad de placas

* En pacientes con formas mas enfisematosas
* Mayor degradacidn de elastina en piel, pulmén y arterias
* HT pulmonar y disfuncién de VD
* Mayor rigidez arterial
* Marcador surrogado de enfermedad cardiovascular, cerebrovascular y
enfermedad arterial periférica

A D Ther Ady Resir DI2018:12:0:16

Fisiopatologia

* Hay correlacion entre riesgo cardiovascular y nivel de PCR en
pacientes con obstruccién moderada-severa

« Sindrome de traslape (AOS + EPOC) estd asociado a
« Disfuncién endotelial
* Aumento de marcadores de inflamacién
* Aterosclerosis acelerada

* Menor sobrevida

Diez JM. Int J COPD. 2013;8:305




Pulmonary inflammation in COPD
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Inflammation Coagulation Ischemic heart disease/heart failure

Diez JM. IntJ COPD. 2013;8:305
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Hipoxia

* Inflamacién sistémica

* Stress oxidativo

* Produccion de células espumosas

* Up regulation de moléculas de adhesion
* Progresion de aterosclerosis

A D Ther Ady Resir DI2018:12:0:16

Sarcopenia en EPOC

* Lleva a fatiga muscular durante el ejercicio

* Obliga al paciente a parar el ejercicio sin haber agotado la reserva cardiaca o
respiratoria

* El consumo méximo de 02 esta relacionado con la masa muscular

Diez JM. Int J COPD. 2013;8:305




Interacciones entre EPOC y enfermedad
cardiovascular

Exacerbations.
Hyperinflation
Hypoxaemia Exercise intolerance

Systemic inflammation =hr:zgd ;:Z K’\ch;rs P
Arterial stiffness Systemic inflammation
Exercise intolerance
Deconditioning

CV risk/disease

Rabe KF. Eur Resp Rev. 2018,27:180057
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Exacerbaciones y eventos cardiovasculares

* Relacionado a inflamacién pulmonar

« Infecciones respiratorias estan asociadas a inflamacién, aumento de
fibrindgeno e IL-6 que llevan a trombosis

« Inflamacidn y stress oxidativo reducen células CD34 (reparacion
vascular), activacion Pks, rigidez arterial

Rabe KF FurResp Rey 201

Impacto de tratamiento de EPOC
y drogas cardiovasculares




LABAs

Improve airflow
obstruction

Decrease static and
dynamic hyperinflation
Decrease functional
dyspnoea

Increase exercise
endurance

Potential cardiac
effects include
ischaemia,
arrhythmias, and
QT prolongation in
the EC6

Collectively, the results of RCTs suggest that
LABA use is not associated with adverse cardiac
outcomes.

Formoterol and indacaterol carry the highest
potential for cardiac effects. One trial involving
arformoterol reported a numerically higher

but statistically insignificant number of cardiac
adverse events in active treatment arms relative
to placebo.”

Atotal of 9 of 15 observational studies reported
increased rates of adverse cardiac outcomes
le.g. hospitalization, visit to A&E, arrhythmias) in
either new LABA users or those with a history of
heart failure (relative to nonuse).”

Morgan AD. Ther Adv Respir Dis 2018:12:1-16
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LAMAs

Decrease functional
dyspnoea

Decrease exacerbations
Increase exercise
endurance

Cardiac
arrhythmias

Less frequently
reported cardiac
effects include
tachycardia, heart
failure and MI

While LAMAs have been associated with
arrhythmias and higher mortality rates in both
observational studies and RCTs, the evidence

is weak, and overall the cardiac safety profile is
good

While the vast majority of RCTs found no safety
signals, one pooled analysis of 35 trials® and a
meta-analysis of 42 trials®! reported increased
risk for fatal events in users of tiotropium

(soft mist inhaler, Respimat). However, the
methodology of these meta-analyses has been
questioned and a subsequent trial, TIOSPIR,
reported that Respimat has a similar safety
profile to other tiotropium inhalers.”

A D Ther Ady Resir DI2018:12:0:16

ICS and LABA
combinations

Improve airflow
obstruction

Decrease functional
dyspnoea

Decrease static and
dynamic hyperinflation
Decrease CD8+
lymphocytes in airway
biopsy

Decrease
exacerbations
Increase exercise
endurance

Inhaled steroids
may worsen
existing heart
failure but may be
protective against

Several small studies have suggested that use
of ICSs in people with heart failure may worsen
underlying cardiac failure but further work is
needed in this area.”

Some studies have suggested that ICS use in
people with COPD may have a protective effect
on the risk of acute myocardial infarction.”

Morgan AD. Ther Adv Respir Dis 2018:12:1-16




Efecto de tratamiento CV en EPOC

* Beta bloqueadores
* Los b1 selectivos tienen una afinidad 20x por B1 comparado B2
« Los B1 selectivos no tienen efecto significativo sobre FEV1, respuesta a B2
agonistas, sintomas respiratorios o condicion general del paciente
* Estudios observacionales han mostrado reduccién de mortalidad, ingreso
hospitalario, visitas a emergencias y exacerbacion de EPOC
* Inhibidores del SRAA
* Estudios observacionales muestran proteccién contra progresion del enfisema
« Al parecer ARA estd asociado a menos complicaciones comparado con IECA

Rabe KF. Eur Resp Rev. 2018,27:180057
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Efecto de tratamiento CV en EPOC

* Estatinas
* Mejoria de scores de disnea en pacientes con EPOC e hipertension pulmonar
* Después de una exacerbacion, reduccion de hospitalizacion, mortalidad y
exacerbaciones

* STATCOPE: RCT de simvastatina para reducir exacerbaciones de EPOC no
mostré beneficios

EPOC y falla cardiaca




EPOCy falla cardiaca

* Prevalencia de EPOC en pacientes con falla cardiaca 20-32%
* Prevalencia de falla cardiaca en pacientes con EPOC 20%
* RR de desarrollar falla cardiaca en pacientes con EPOC es 4.5x mayor

« El valor prondstico del FEV1 para eventos cardiovasculares es similar
al del LDL

Diez JM. IntJ COPD. 2013;8:305
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Falla cardiaca y EPOC

* Tabaquismo, stress oxidativo, inflamacion

* Implicaciones terapéuticas
* Beta bloqueadores?
* Hidralazina-isosorbide: puede empeorar hipoxemia

« Digoxina: mayor riesgo de EAs por hipokalemia inducida por beta 2 agonistas,
glucocorticoides, xantinas

2 £ Hear £l 2020

Tratamiento de falla cardiaca

* No hay lineamientos especificos para EPOC

« Con frecuencia se limita el uso de beta bloqueadores
* En promedio sélo el 35% lo reciben

« Son de eleccidn: bisoprolol, metoprolol, nebivolol

« En pacientes con contraindicacion absoluta para beta bloqueadores,
IECA + ARAs podrian ser una opcién

Diez JM. Int J COPD. 2013;8:305




Tratamiento de EPOC e impacto en falla
cardiaca

« Algunos estudios observacionales han mostrado asociacion de uso de
beta 2 agonistas inhalados con mayor riesgo de muerte y
hospitalizacion en pacientes con falla cardiaca

* Deberian iniciar primero con antimuscarinico

« Dosis de prednisona mayores a 20 mg/d estan asociados a retencion
hidrica y mayor riesgo de descompensacion de falla cardiaca

Diez JM. IntJ COPD. 2013;8:305
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Novedades en manejo de falla
cardiaca
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Caracteristicas de los pacientes con EPOCy
falla cardiaca en PARADIGM

* Mayor edad, mayor prevalencia de hombres, caucasicos, mayor IMC
* Mayor comorbilidad
* Prevalencia de FA (44.8% vs 35.6%)
* 1AM (48.1% vs 42.5%)
« DM (39.2% vs 33.8%)
« HTA (80.2% vs 69.3%)
* Tabaquismo (28.2 vs 12.3%)
* Caracteristica de falla cardiaca
* Peor clase funcional: NYHA 11l (35.9% vs 22.3%)
* Hospitalizacion por falla cardiaca (70.3% vs 61.7%)
* Menor uso de beta bloqueadores (86.5% vs 94%)

Enteshami-Afshar 5.J Am Heart Assoc. 2021,10:019238
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falla cardiaca

Inhibidores de SGLT2

086 087 124 062 068 065
(0.74-0.99) (0.70-1.09) (0.92-1.67) (049077 (0.57-0.82) (0.5-0.85)
CANVAS 086 085 090 087 087 067
(canagliflozina) (0.75-0.97) (0.69-1.05) (0.72-1.15) (0.72-1.06) (0.74-1.01) (0.52-087)
DECLARE 093 089 101 098 093 073

dapagliflozinal (0.84-1.03) (0.77-1.01) (0.84-1.21) (0.82-1.17) (0.82-1.04) (0.61-0.88)
097 10 10 092 NA 070
(0.95-1.11) (0.86-1.27) (0.76-1.32) (0.77-1.11) (0.54-0.90)

Assessing Dapagliflozin in Patients with Chronic HFrEF
With or Without T2D%2

sipy 744 patients Dapaglifiozin 10 mg
years of age £
 Withoriho 720 + standard of care
" Dlalsof yrotematc W€
VPR cass TN Tor 2 monig
- LVEF S40% wthin st 12 morths
- B
. - + a
. Sotme Sol HEAEE tomment standard of care:

Median follow-up: 18.2 months

Visit 1 (envollment) Visit2 (randomization)  Visit3  Visit4 ViS5 Visit,etc.
Day-14 Day0 Day14  Day60 Dayi20 Every120days

Primary Endpoint Secondary Endpoints
+ Time to first occurrence of ither of the components of the compos
« Time to first occurrence of any of the e e G &
comﬁunen!s of the composite: CV - Total number of (first and recurrent) hHF and CV death
death or hHF or an urgent HF visit * Change from baseline measured at 8 months in the total symptom score of the
Kcca
+ Time to first of any of the of the 250%
sustained decline in 6GFR or reaching ESRD® or renal death

- Time to death from any cause
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Primary Endpoint: CV Death or hHF or an Urgent HF Visit

DAPA Placebo HR(95%CI) p-value
16.3%  212% 0.74(0.65-0.85) <0.001

Placebo 26%
RRR

DAPA 10 mg
4.9% ARR
NNT=21

¥ T T T T T T T d
3 6 9 2 15 18 2

Number at Risk Months from Randomization

DAPA1Omg 2373 2305 2221 2147 2002 1560 1146 612 210

Placebo 2371 2258 2163 2075 1917 1478 1096 593 210
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Effects of Dapagliflozin on Worsening HF? and Mortality’

Dapaglifiozin 10mg | ~ Placebo
3) 371) HR (95%Cl HR (95% C lue
G death, hHF, or urgent 386(16.3) 502 (21.2) - 0.74(0.65,0.85)  <0.001
RHF or urgent HF visit 237 (10.0) 326 (137) I 070 (059, 0.83) 000003
—_— ,
Hospitalization for HF 231(97) 318 (13.4) 0.70 (0.59,0.83) 0-0001
—_—
CV death 227 (96) 273(11.5) 0.82(069,098) 0.029°
—_—
CV death or hHF 382 (16.1) 495(209) 0.75(0.65,0.85) <0001
—_—
Death from any cause 276 (11.6) 329 (139) | 053071007 002200
040 080

100, 12
Dapagiitczin 10 mg Better € M piacono Beter

AWorsening HE ncludss WHF or urgant HE visit. Nominal p-vaiue
T MeMurray 43V ot o Supplementary matorial. N Engl Med. 2015,351 1995-2008; 2. MM urray J. Praseniad at. ESC Congrass: August 31-Sepiember 4. 2010; Paris, France: 3. In House Data

Primary Outcome by Diabetes Status’

Dapaglifiozin significantly reduced the primary endpoint, regardless of diabetes status
and HbA1c in the no T2D group

CV death or hHF or urgent HF visit

Dapaglifio
m Interaction
Outcome N HR (95% C alue:
Total popuiation 386/2373(16.3) 50212371 (21.2) —— 0.74 (0.65-0.85)
0 215/1075(200)  271/1064 (25.5) —— |  075(063090)
NoT2D 1711208 (132) 2311307 (17.7) == |  0.73(060-0.88)
fg%g'y%‘“m (HbAte 53/438 (12.1) 71419 (169)  =——fe—s| 067 (0.47-0.96)
o 3 —_—— 072

fg?s‘.f/‘sms (HbATe25.7. 118/860 (13.7) 160/888 (18.0) 074 (0.59-0.94)

Ancludes 1983 patients with a pre-existing diagnosis of Giabeles 03,1565 patients with previously undiagnosed diabeles (HDA1C 26.5% at Visits 1 and 2); BA non-significant result for an interaction
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Safety Outcomes?

Dapaglifiozin Placebo
Event, n (%) 10 mg (n=2368) n=2368) p-value

AE leading to treatment discontinuation 1M1 (4.7) 116 (4.9) 079

AE of interest

Volume depletion® 178 (7.5) 162 (6.8) 0.40
Renal AE 153 (6.5) 170 (7.2) 036
Fracture 49 (2.1) 50 (2.1) 1.00
Amputation 13(0.5) 12(0.5) 1.00
Major hypoglycemiad 4(02) 4(02)

Diabetic ketoacidosis® 3(0.1) 0(0)

flozn patents (1 6%) ana an

o savnts (19%) 4 4 placesopote (1 0%) Detnedaogyposticamis equr s sesace
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EMPEROR-Reduced: Time to Cardiovascular Death or

Hospitalization for Heart Failure (Primary Endpoint)

404 462 patients with event
o Rate: 21.0/100 patient-years
g
g
R Placebo
2
3
=
© 201
H
g
3
E 104
£
3
o4

T T T T T T T N
0 9 180 270 360 450 540 630 720 810
Days after randomization
Patients at risk
Placebo 1867 1715 1612 1345 1108 854 611 410 224 109
paglif 1863 1763 1677 1424 1172 909 645 423 231 101

Packer et al.
N Engl J Med (2020)

Empagliflozin reduces time to first hospitalisation for HF

or CV death similarly in patients with or without diabetes

With diabetes Without diabetes
HR 0.72 (0.60, 0.87) Interaction p=0.57 HR 0.78 (0.64, 0.97)
p=0.0006 p=0.0225

Placebo / o~
o Placebo S

Empaglifiozin

Empaglifiozin

S

In diabetics:
Event rate in the empagliflozin group:
17.7/100 patient years

In non-diabetics:
Event rate in the placebo group:
17.6/100 patient years

13



EMPEROR-Reduced: Effect on Individual

Components of the Primary Endpoint
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Cardiovascular death or

0.75 (0.65 - 0.85)

Number of Events/100 Number of Events/100
events (%) patient-yr events (%) patient-yr
Primary composite | 361 (19.4%) | 158 | 462(247%) | 210 (o.egzso.ae) <0.0001
g:sr::::’;:ﬂrz:""" 246 (13.2%) | 107 342 (18.3%) 155 (0.58{5%.81)
Cardovascuay 187(100%) | 76 | 202(108%) | 81 | (09
d Red d o o o o Diab

0.75 (0.65 — 0.86)

Cardiovascular death

Cardiovascular death or

hospitalization for heart failure

hospitalization for heart failure [877 events] [823 events]
First hospitalization for heart 0.70 (0.59 - 0.83) 0.69 (0.59 - 0.81)

failure [549 events] [588 events]
- 3 0.71(0.44 - 1.16) 0.50 (0.32-0.77)

Renal composite endpoint e e
0.82 (0.69 - 0.98) 0.92(0.75-1.12)

Trials in Type 2 Diabetes (With or Without Heart Failure)

0.83(0.73 - 0.95)
1913 events]

389 events)

0.66 (0.55 - 0.79)
[463 events]

First hospi ation for heart
failure

0.73 (0.61 - 0.88)
1498 events]

0-65 (0-50 - 0-85)
[221 events]

Renal composite endpoint

0.53 (0-43 - 0-66)
365 events)

0-54 (0-40 - 0:75)
152 events)

Cardiovascular death in patients
with prior myocardial infarction

0.92 (0.69 - 1.23)
[183 events)

0.59 (0.44 - 0.79)
[183 events)

Desenlace primario
Empeoramiento falla cardiaca

Muerte CV

muerte CV
Muerte no cardiovascular
Mortalidad total

Primera hospitalizacidn por falla cardiaca
Visita a emergencias por falla cardiaca

Total hospitalizacion por falla cardiaca +

DAPA-HF: subgrupo con EPOC
[ | SinEPOC(n=4159) | ConEPOC(n=585) |

744 (17.9%) 144 (24.6%)
456 (11) 107 (18.3)
443 (10.7) 106 (18.1)
30(0.7) 3(0.5)
424(10.2) 76 (13)
17.9 2838
74(1.8) 31(5.3)
498 (12) 107 (18.3)

Deewan P. Eur J Heart Fail. 2021,
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Primary outcome Worsening HF event

o Placebo
= Dapagifiozin

§ }

Event rate per 100 patient years
Event rate per 100 patient years
I T

DAPA-HF:

Wihout COPD Wi copo WiboutCoPD wincoro
EPOC vs Cardiovascular death All-cause death
no EPOC

o Placeb

o Placebo
Dapagiifiozin = Dapagiozin

"1 e, {} {}

Wihout COPD With COPD Wihout COPD With COPD

Event rate per 100 patient years
Event rate per 100 patient years

hospalaatn snd mertaity outcomesof erest
Deewan P_Eur ) Heart Fail. 2021
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DAPA-HF: impacto de diferentes
comorbilidades en el desenlace primario

Hazardratio

S S EFLE & & & ¢ P
‘ e'i;»«*”f & P Y Lt R
¢ & o N "'fr

Primary outcome Allcause death

b £ Hear £l 2020

DAPA-HF: subgrupo con EPOC y eventos
adversos

Without COPD With COPD Interaction
Pvalue
Placebo Dapagliflozin Placebo Dapagliflozin
(n=2083) (n=2071) (n=285) (n=297)
Any study drug discontinuation
Events (%) 21972085 (10.5) 21412074 (103) 391286 (13.6) 35299 (117)
OR 098 (080-120) 084 (051-138) 057
AE related study drug discontinuation
Events (%) 95 (4.6) 93 (45) 21 (74) 18(6.1)
OR 098 (073-132) 080 (042-1.54) 059
Volume depletion
Events (%) 140 (67) 153 (7.4) 2(77) 25 (8.4)
OR 111 (087-141) 1.08 (059-1.97) 096
Renal AE
Events (%) 137 (6.6) 123 (59) 3(116) 30 (10.1)
OR 030 (070-1.16) 084 (050-142) 081

Deewan P. Eur J Heart Fail. 2021,
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SGLT2 Inhibition Reduces Renal Glucose
Reabsorption and Increases Glucose Elimination

Glomerulus Proximal tubule Distal tubule  Collecting duct

Reduced glucose
reabsorption

SGLT2 inhibitor

Increased

glucose
excretion
Loop of Henle
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By Inhibiting the Energy Surplus Sensor SGLT2, SGLT2 Inhibitors

Mimic Starvation and Induce Nutrient Deprivation Signaling

SGLT2 Inhibitors

activated by nutrient triggered by energy
deprivation 1 surplus

il
SIRT1 \ Ac"vau,orne ﬁ;' o \/ I Akt

oxidative stress,
organellar

AMPK —7  ammaton” \ mTORC1

Slowing of the development of
cardiomyopathy and nephropathy

Ketogenesis, Erythrocytosis and Uric Acid Lowering Are the

Principal Biomarkers for Nutrient Deprivation Signaling

Sirtuin 1 |————— | HIF-2a

| PGC-1a | | FGF21 |
l Oxidative stress E Gluconeogenesis I Erythropoietin
Uric acid . 3
synthesis l Ketogenesis ] Hematocrit
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[ HIF-1a ]

[ HIF2a ]

Inflammation
l Fibrosis «—(//
IAngiogenesis

l Oxidative functions

organelles

of subcellular

\7 Inflammation
Fibrosis

Autophagic
clearance of
mitochondria

Erythropoietin
production

Autophagic
clearance of
peroxisomes

\

I Oxygen delivery

l Oxygen utilization

/

Packer M. Am J Kid Dis.2020.
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Conclusiones

* Hay una clara interrelacion entre EPOC, enfermedad cardiovascular y

falla cardiaca

* No esta claro si los farmacos usados en EPOC impactan enfermedad

cardiovascular

* Los farmacos usados para enfermedad CV no producen deterioro en

EPOC (beta bloqueadores cardioselectivos)

* Pacientes con EPOC responden a las terapias para falla cardiaca,
incluyendo las nuevas alternativas como ARNIs e iSGLT2

Puede descargar la
presentacion en:

Preguntas... OEAD)

chenku2409@gma'\l.com E

www.EndoDrChen.com
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