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IC. Epidemiologia

= Alteracio estructura i/o funcio cardiaca que comporta fracas del cor
per a subministrar O, proporcional a necessitats metaboliques

= |C sistolica-FE deprimida (FE<45%) (Casos IC >50%)
= Reduccio de la contractilitat | buidament del VE

= |C diastolica-FE preservada (FE>45%) (Casos IC 30-50%)*
= Alteracio de la relaxacio, emplenat o distensio del VE

= Conseqiiéncies fisiopatologiques
= Activacio de Sistema Renina-Angiotensina-Aldosterona
= Activacio del SNS

= Retencio hidrosalina, increment pressio emplenat ventricular,
congestio pulmonar | edema periferic

= Marcadors de pronostic i punts diana del tractament



IC. Epidemiologia

Prevalencia de la insuficiencia cardiaca en la poblacion
general espanola mayor de 45 anos. Estudio PRICE

Manuel Anguita Sanchez?, Maria G. Crespo LeiroP, Eduardo de Teresa Galvan®, Manuel Jiménez
Navarroc, Luis Alonso-Pulpondd, Javier Muniz Garcia®, en representacion de los investigadores del

estudio PRICE
Rewv Esp Cardiol. 2008

TABLA 4. Prevalencia ponderada por grupos de edad
y sexo

Varones Mujeres Total

Edad (anos)

45-54 1,3 (...-2,7)
55-64 7,4 (1,3-13,5)
65-74 7.(25-11.6)
> /5

Global

Dades similars a altres estudis epidemiologics
Previsio augment prevalenca IC lligat a envelliment poblacié
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Probability of survival

Probability of survival

IC. Pronostic

Shamagian LG. 2005

1.0 RR(95% Cl)  P-value
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IC. Pronostic

Tractament NO PAP
Shamagian LG. 2005; Jhund PS. 2009

Marcadors de bon pronostic Marcadors de mal pronostic
= [ECAs = Edat
= Beta-Blog = Fibrilacio auricular
= Espironolactona = Digoxina
= Anticoagulants = Comorbiditats
- Ingrés precoc = [nsuf Renal
= DM
= Anémia

= Trastorns Respiratoris del Son

= -
> <
Y
P
' /

Elements diana del
tractament integral de la
IC
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@ European Journal of Heart Failure (2012) 14, 803-869 ESC GUIDELINES
EUROPEAN doi:10.109 3/eurjhf/hfs105

ESC Guidelines for the diagnosis and treatment
of acute and chronic heart failure 2012

= 11. Importance and management of other co-morbidity in heart failure with
reduced ejection fraction and heart failure with preserved ejection fraction

11.19 Sleep disturbance and
sleep-disordered breathing

Q

ELSEVIER
Canadian Journal of Cardiology 27 (2011) 319-338

Society Guidelines

The 2011 Canadian Cardiovascular Society Heart
Failure Management Guidelines Update: Focus on Sleep
Apnea, Renal Dysfunction, Mechanical Circulatory

Support, and Palliative Care




Trastorns Respiratoris del Son
a la Insuficiencia Cardiaca

TRS (OSA, CSA)




TRS —

IC

Epidemiologia

TRS a poblacio general

TRS a poblacié amb IC

= Prevalenca OSA
= 13% 3 16% @ 30-70 anys. IAH>15
= 14% 3 1 5% @ 30-70 anys. IAH>5 1 ESD
= Peppard PE. 2013

= Prevalenca CSA < 1%
= Bixler EO. 1998

= TRS afecten a 50-80% de pacients IC

= Prevalenca OSA 11-53%
= Javaheri S. 2006; Ferrier K. 2005

= Prevalenca CSA 21-37%
= Yumino D. 2009; Javaheri S. 2006

= Prevalenca CSA-FE deprimida 30-50%
= Javaheri S. 2006; Sin DD. 1998

= Prevalenca CSA-FE preservada 18-30%

= Herrscher TE. 2011
)
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TRS — IC

Plausibilitat biologica de la relacio

= Analisi transversal cohort Sleep Heart Health Study (n=6000)

= OSA amb |IAH >11/h incrementava 2.38 la probabilitat de patir una IC
independentment d’altres factors de risc (Peppard PE. 2013)

= Analisi prospectiu cohort Sleep Heart Health Study. 1927 homes, 2495
dones >40 a sense malaltia coronaria ni IC a PSG basal | seguiment 8 a

= OSA incrementa el risc de inici de IC amb un HR 1.13 per cada increment de
10 unitats del IAH

= |IAH >30/h tenien 58% més de probabilitats de fer IC que els que tenien IAH
<5/h (Gottlieb DJ. 2010)

a _ )
Relacid de Causalitat

OSA ) IC )
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TRS — IC
OSA causa IC

ImMmmediate physiological consequences of 0S8

Cygen Imtrathoracic

desaturation ressure changes

U}:i-u_::lerlyi r.;gg r'neg':.ha nisln:'-us

Endothelial dysfunctiomn

Metabolic dysfunction
Sympathetic activation
~Hypercoagulability .
Oxidative stress

Inflammation

CvD
HF Arrhythrmia
PMyocardial ischasermia and infarction Stroke
Sudden death Systemic hy pertension
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TRS - IC

Plausibilitat biologica de la relacio

= Prevalenca TRS és major en pacients amb patologies amb retencio de
fluids com IC o Insuf renal terminal (Young T. 1993; Yumino D. 2009)

Relacio de Causalitat

IC ) OSA, CSA
1P
Hypoxia
SNA
HF
OSA Peripharyngeal edema with fluid retention
t ' |

| " i:_:—xz-\_ﬂ

. i

i K

Rostral fluid shift iFluid in the legs
(Recumbent) (Upright)

- '
i
& §
-
l | |
: 1 ) |
= 8 Worsening of HF
: | o~
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Hyperventilation
PCO,
Hypoxia
‘SINA
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Change in Neck Circumference (cm)

TRS — IC
IC causa OSA i CSA
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TRS - IC

Trets clinics diferencials

= Factors de risc
= per TRS: edat i sexe masculi

= Per OSA: IMC pero la severitat del OSA no estara associada a IMC
= Per CSA: Fibrilacio auricular, hipocapnia vigilia, severa disfuncio VE

= OSA és més comu a IC-NYHA I-1l. CSA és més comu a IC-NYHA llI-1V
= OSA-IC. Roncs pero no hipersomnolencia per hiperactivitat simpatica
= Coexistencia del dos tipus d’apnees | redistribucio al llarg de la nit

NN

2 MMMIIMINNW--

oB CN oB

1st quarter last quarter

(Tkacova R. 2001)



TRS - IC

Diagnostic

I Heart Failure Patient Management I

Primary Care Clinics

I Cardioclogy/HF/AFib/Device Clinics |

|

Evaluate for Sleep

I Hospital/inpatient

Reassess for SDB at
Routine HF Follow-up

Disordered Breathing B
(SDB)

Comprehensive
Sleep Hx and
Clinical Exam:

sDB

Signs/Sxs/Risk

l YES

L > ] Sleep Study: Polysomnography (PSG) or
Possibly Portable Monitor

YES

Obstructive Sleep
Apnea (OSA)

Sleep Study
Demonstrate
sSD8?

-

See Figure 6

Reassess for SDB at
Routine HF Follow-up

Central Sleep Apnea
(CsAa)

v

See Figure 7
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TRS - IC

Impacte sobre el pronostic de la IC

Reingressos

m CSA (n=165)
H No SDB (n=139)

0 1 2 3 24

Number of Readmissions

Khayat R 2012

Outcomes. Transplantament, desfibrilador

% free-outcome

% free-outcome

IOOW

All patients (N=384)

Outcome depending on SDB severi

e NoSDB; AHI<5.h'(N=50)

H_‘L\jj—\— SDB with 5< AHI <20.h-' (N=150)

SDB with AHI >20.h~!' (N=184)

Chi-square log-Rank test = 6.6, p=0.036

100 7

T T T T T
o 25 50 75 100 Months

Follow-up

Outcome depending on SDB pattern in CHF

NoSDB; AHI<S5.h'! (N=50)

OSA with AHI > 5.h-! (N=236)
CSA with AHI > 5.h-! (N=98)

Chi-square log-Rank test = 11,9, p=0.003

T T T T T
Y 25 50 75 100 Months
Follow-up

@

Damy T. 2012



TRS - IC

Impacte en el pronostic de la IC. Mortalitat

N= CSA 344, OSA 525; no SDB 248

Table3 Cox proportional hazards models for time to Table5 Comparisonsofthehazard ratiosformortalit

death, 36 month follow-up over 36 months among subgroups by treatment status

Model Hazard ratio (95% confidence interval),
P-value Comparison Hazard ratio® P-value
CSA treated vs. nmSDB 0.79 (0.37,1.7) 0.54
Univariate 217 (1.5,3.1) 2.00 (1.4.2.9) OSA treated vs. nmSDB 0.58 (0.29,1.1) 0.12
P = 0.001 P = 0.001
Multivariable® 1.61 (1.1,2.4) 153 (1.1,2.2) (SA not treated vs. nmSDR 19(1.3,29) 0.001
P = 0.02 P =002 OSA not treated vs. nmSDB 1.8(1.3, 270 0.001
1.00 A
1.00
s 090
% 090 - %
= 0.80
3 5
L 080 > 070 _
2 2
o 0.60 T T 1 1 J T T
_— 0 8 12 18 24 30 38
Months Post Discharge
4 : 2 Number at risk
» s s 18 o =4 = CSAnottreated 276 225 208 198 178 158 126
Months Post Discharge CSAtreated 58 55 54 54 48 43 33
N OSAnotireated 390 337 307 286 243 201 162
OSA 513 456 475 404 743 083 oog nm SD8 245 231 224 217 195 173 143
nm SDB 243 231 224 217 195 173 142 CSA not treated  —— CSA treated
CSA OSA msoB| [ OSA not treated OSA treated
nm SDB

@

Khayat R. 2015
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Tractament. Estat actual. Justificacio

Percent of Cohort Alive

HF patients (pts) 100% ~—__ Tested, Diagnosed, Treated,
N=119,302 ""‘-————___________ N=258
w/ Previous HF Dx | s ~ T
= 90% ~ T
46592 De nova HF ps R~
N=32,710 __ Not Tested, Not Treated,
wi Previous SADx | * 80% T N=30,065
N=1,027 v
De noko H pis vl Hazard rati 33 (95% CI = .21-.51)
FIFE'JiGUS SADx . azara ratio . (il 1= y
Incomplete ] N=31683 70% P <.0001
Medicare claims
64 Final Study Coort 60% : :
\ N=30.719 Baseline 1 2 3 4 5 8 7 8
Quarters after HF Onset
y
SA tested Not SA tested
N=572 (2%) N=30,147 (98%) $70,000 - 563,747
—— $60.000 $57,301
-l ¥ ¥ ! i
(" shdx ) ShcinialyDx | | No SA clmcaly Dx $50,000 4 43819 sa2859 o,
\N=563 97%) N=T10 (2%) N=29,437 (98%) $40000 4 [ | $36,357
L+ $30,000 A
fested, tesled, ot lestad, not tested, not fested, $20,000 Bs,
diagnosed, diagnosed, not clinically clinically not $10,000 7
not treated treated diagnosed, diagnased, diagnosed, diagnosed,
N=285 not treated not ireated treated not freated $0 -
N=19 N=30 N=f0 N=29.437 Tested, Not Tested, Naot Tested,
Diagnosed Clinically Clinically Not
and Not | and Treated | and not Diagnosed | Diagnosed Diagnosed,
. Treated {N=258) Treated and Not  Jand Treated Not Treated
Javaheri S. 2011 (N=295) Treated (N=80)  (N=29,437)
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Tractament

SPECIAL ARTICLE

Clinical Guideline for the Evaluation, Management and Long-term Care of
Obstructive Sleep Apnea in Adults

(Epstein LJ. J Clin Sleep Med. 2009)

Arch Bronconeumol. 2011:47(32):142-156
¥ I =
ARCHIVOS DE BRONCONEUMOLOGIA el
Bronconeumologia
ELSEVIER = =
DOYMA www.archbronconeumo l.org
Normativa SEPAR

Diagnostico y tratamiento del sindrome de apneas-hipopneas del sueno

(LIoberes P. 2011)

TREATMENT OF CENTRAL SLEEP APNEA SYNDROME IN ADULTS

http://dx.doi.org/10.5665/sleep.1580

The Treatment of Central Sleep Apnea Syndromes in Adults: Practice
Parameters with an Evidence-Based Literature Review and Meta-Analyses

(Aurora RN. Sleep 2012)

@



TRS — IC

Tractament

Tractament NO PAP

Treatment options for coexistent sleep apnea
and heart failure

CSA OSA

Conservative OSA therapy (weight +
loss, avoid supine sleep, etc)

timal Heart Failure Management + +

Exercise +/— +/
CRT +
Heart Transplant +
Theophylline +/
Acetazolamide +

Nocturnal Oxygen + 4+

Tractament PAP

Treatment options for coexistent sleep apnea
and heart failure

(SA O5A
NIPPV
CPAP + 4+
BPAP + 4
ASV +




TRS - IC

Tractament NO PAP

TX Insuf Cardiaca: OSA, CSA

= Normalitzar la volemia
= Millorar el gast cardiac

= Farmacs: diuretics, IECAs, B-bloq

Exercici: OSA, CSA

= Resultats contradictoris en els pocs
estudis fets

TX Conservador: OSA

= Disminucio pes

= Evitar supi

*Transplantament Cardiac: CSA

= Millora del IAH i FE

*TX Resincronitzacio Cardiaca

= Millora de FE als OSA i CSA

= Millora significativa del |IAH
als CSA

* Tractament alt cost i alta
morbiditat

* Indicacions limitades a les
guies cliniques de Cardiologia

* Els TRS no serien motiu per
indicar aquests tractaments



TRS - IC

Tractament NO PAP
Teofilina. Acetazolamida:; CSA Estimulacio Frenica: CSA
= Molt pocs estudis = Millora IAH i restableix patré

- Efectes secundaris notables ventilatori normal

= No seguiment a llarg termini * En desenvolupament

= Es pot plantejar ’Us quan fracas de les
altres opcions pero amb estricte control
i supervisio

Oxigen: CSA, OSA

= CSA
= Millora el IAH i la FE

= Opcio de tractament en aquells
pacients que no toleren cap
sistema de PAP

= Menys evidencia benefici OSA
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Tractament PAP (CPAP)

e Disminucio

“swings” Pressio Disminucio
intratorax Post-

e Disminucio Pressio Cérrega VE
transmural

« Disminucio retorn venos Disminucio
e Disminucio volum final Pre-
diastole

Carrega
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OSA. CPAP Tractament

The Effects of Continuous Positive Airways
Pressure Therapy on Cardiovascular End
Points in Patients With Sleep-Disordered
Breathing and Heart Failure: A Meta-Analysis
of Randomized Controlled Trials

Fraccio ejeccio
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TRS — IC
OSA. CPAP Tractament

Indicacions/Recomanacions actuals (Guia OSA SEPAR/AASM)
= OSA lleu: mesures higienic-dietetiques del son
= OSA moderat-greu o lleu amb ESD: CPAP

= Altres tractaments com DAM, cirurgia, valvules intranasals
resistencia espiratoria no han estat avaluats de forma especifica a
la IC
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OSA. BiPAP Tractament

» Evidencia del TX
= Benefici sobre IAH i FE

= Indicacions/Recomanacions actuals (Guia OSA SEPAR/AASM)
= Intolerancia a pressions altes

= Hipoventilacio associada

@
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CSA. CPAP Tractament

TREATMENT OF CENTRAL SLEEP APNEA SYNDROME IN ADULTS

http://dx.doi.org/10.5665/sleep.1580

The Treatment of Central Sleep Apnea Syndromes in Adults: Practice
Parameters with an Evidence-Based Literature Review and Meta-Analyses

(Aurora RN. Sleep 2012)

IAH Fraccio ejeccio
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e xposed Control Weight Association measure
StudyID Year  ne/M[e]iSDfe]  n[c]M[c)’SDjc] %) with 95% CI Sty Year eSOl mcIM{clSOle) %) with 95% I
Sy W5 WIS A : 3 TT2% w241 (2653 061677 Body W6 KA MG “ MAR B
Si 2000 1478122 1510515 4 T3% 306, )
Gaim 0% YUB  B46% W B 8% " ‘ : Alvm - S30EZ0ER)
‘ o @ N ) Thacova 1097 98135 8/-0.58 ” T T 951% | 8.5(-1.9174 10 16.9174)
Naghion 19852 12‘-26‘.5.15.1 12-611208 3 — BB | -22.4(-31.262110-7.51?::“. Garn 195 9BEH5L 84178 § 4 . St | 07 (AT 2154
Naghion ~ 198%b  9M286MB5 9709 & —_— B76% | 209378997 1o -3.9003) Neughlon 19852 1277754 20584 & i S — 1028%0 821575410 174764
Naghton 1904 120353155 EM33054 1985 | 22 (44135210 0135 Naughton ~ 1985b 96,512 9105 951 | 75 (2817410 170174)
Naught 1694 10/£6i78 41565 1 L 1
2; 10t W 21067825467 0165489 e i
100%  immmn 64577 (2.3979 to 10.5175)
84NN 0 0
o "
Figure -Hiteanclyss o Al om cofoled CPAP teatment i Figure 1—Meta-analysis of LVEF from contralled CPAP treafment friels

@



TRS — 1IC
CSA. CPAP Tractament

» Evidencia del TX

= Estudi CANPAP. Benefici sobre temps lliure de transplantament,
FE i mortalitat en aquells pacients que amb la CPAP s’ha corregit
per complet el IAH (Bradley TD. 2005; Arzt M. 2007)

= Indicacions/Recomanacions actuals (Practice Parameters.
Aurora RN. Sleep 2012)

= Recomanancio Standard és iniciar CPAP amb objectiu de tenir
|AH inferior a 15/h

= Buscar alternativa si no aconseguim objectiu
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CSA. BiPAP Tractament

» Evidencia del TX

= Normalitzacio del IAH a pacients que havien respos
parcialment a CPAP i al seguiment el grup CPAP i BiPAP
milloraven igual la FE (Dohi T. 2008)

= Indicacio inicial. Pacients que no normalitzen el IAH amb CPAP
= Actualment desplacada pel ASV

= Indicacions/Recomanacions actuals (Practice Parameters.
Aurora RN. Sleep 2012)

= Considerar aquest tractament quan ha fallat assaig amb CPAP,
ASVi O,

= Usar modo ST
= Recomanacio opcional
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= Evidéncia del TX
= (Teschler H. 2001)

= 14 pacients amb IC estable. IAH, arousals, N3 i REM (no tractats, O,,
CPAP, BiPAP, ASV). ASV va mostrar major milloria de tots els
parametres. Pacients preferien ASV a CPAP per més confort

TREATMENT OF CENTRAL SLEEP APNEA SYNDROME IN ADULTS

http://dx.doi.org/10.5665/sleep.1580

The Treatment of Central Sleep Apnea Syndromes in Adults: Practice
Parameters with an Evidence-Based Literature Review and Meta-Analyses

(Aurora RN. Sleep 2012)
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Qualitat dades ASV

Table 7—Summary of quality and findings for ASV

'Results vs. baseline, patients served as their own controls.

= No evidencia de beneficis sobre supervivencia. SERVE-HF estudi
randomitzat | multicentric a Europa que donara dades respecte a
morbiditat, mortalitat | cost-efectivitat del ASV en pacients amb IC
cronica (Cowie MR. 2013)

= Indicacions/Recomanacions actuals (Practice Parameters. Aurora
RN. Sleep 2012)

= Recomanacio standard per corregir IAH

= Practica clinica habitual és iniciar Tx amb CPAP i canviar a ASV si no es
pot corregir el IAH per sota 15/h
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ASY Tractament. CSA
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Conclusions

= Els TRS son molt prevalents als pacients amb insuficiencia cardiaca
= La relacio TRS i IC és bidireccional

= La presencia dels TRS a la IC té implicacions de mal pronostic sobre
els outcomes i supervivencia

= El tractament medic de la IC és punt clau de l’esquema terapeutic

= El tractament amb CPAP té efecte positiu en I’evolucio de la IC | en
la mortalitat

= No disposem de dades que provinguin d’estudis prospectius,
randomitzats | controlats que avaluin el benefici del Tx dels TRS a la
IC a llarg termini

= Necessitem guies cliniques especifiques per a aquesta poblacio
consensuades per Pneumologia i Cardiologia
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= Severitat CSA

(retencid fluids)

= Grau hipocapnia

» Resposta a primera nit CPAP
= No sistemes APAP
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