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Apnea del Sue-o
Definiciones

1. AS: presencia de apneas e hipopneas durante el sue—o, sintomiticas
por despertares abruptos (OarousalsO), ronquidos y somnioliencia diurns
2. Apnea. interrupci—n del flujo aZreo, con reducci—n de la saturaci—n
de 0, " 4%
# Central: deterioro de los centros nerviosos que regulan la respiraci—r
# Obstructiva: reducci—n del flujo aZreo en la v’a respiratoria alta
3. Hipopnea: disminuci—n " 30% del flujo aZreo o excursi—n t—raco-

abdominal,

con reducci—n de la saturaci—n de,C 4%

4. AHI (Apnea/hipopnea index): cantidad de apneas e hipopneas por hora



i/, Progress in
(§ Cardiovascular 0
Diseases

Pathogenesis of Obstructive Sleep Apnea

M. Safwan Badr



Cardiovascular Morbidity in Obstructive | Progress in Cardiovascular Diseases, Vol. 41, No. 5 (March/April), 1999: pp 367-376
Sleep Apnea

J. Woodrow Weiss, Sandrine H. Launois, Amit Anand, and Erik Garpestad

1. Cambios fisiol—qgicos durante el sue—0
a. Enfase NREM: ca’da de TAy FC (10-20%): $ del VM y RPT,

$ Tono Simpitico en fase 4 de NREM
b. En fase REM: vasoconstricci—n + fluctuaci—n del VM y FC

2. Cambios agudos durante AS
a. FC: existen 2 patrones de comportamiento

- Bradicardia al comienzo de la apnea, aceleraci—n durante la
AS (qumioreceptores) y pico de aceleraci—n al final de la
apnea y al despertar (mis frecuente)

- Bradicardia progresiva a lo largo de la apnea

. TA: Incremento al final de la apnea (> desaturaci—n, % tono
simpZtico por despertar abrupto)

. Volumen minuto: $ volumen de eyecci—n durante la apne:
acompa—ado de presi—n negativa intrapleural




Mecanismos fisiopatol—qgicos
de morbilidad cardiovascular

Sindrome de apneas-hipopneas durante el sueno y corazén

Joaquin Teran Santos®, M. Luz Alonso Alvarez®, José Cordero Guevara®, José Maria Ayuela Azcarate®

y José Maria Monserrat Canald

Rev Esp Cardiol. 2006;59(7):718-24

Apnea del Sue-

Mediadores-mecanismos

Hipoxemia

Reoxigenacion

Hipercapnia

Presion esofigica (=)

Arousals

Activacion simpitica
Vasoconstriozion
Catecolaminas (+)
Taquicardia

Disfuncion endotelial

Estrés oxidativo

Inflamacion

Coagulacion (+)

Anomalias metabdlicas

Resistencia leptina
Obesidad

Resistencia insulina

Enfermedades vasculares

Determinacion variabilidad CV

HTA

Insuficiencia cardiaca
congestiva
Disfuncion sistdlica
Disfuncion diastdlica

Arritmias cardiacas
Bradicardias
Bloqueo auriculoventricular
Fibnlazidn auricular

Isquemia miocardica
Cardiopatia coronaria
Angina de pecho nocturna
Depresion segmento ST

noctuma

Enfermedades
cerebrovasculares
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Apnea del Sue-o:
AS & Arritmias

1. Bradiarritmias

- Paro sinusal
- Bloqueo AV

2. Taquiarritmias

- Fibrilaci—n auricular

- Arritmias ventriculares

QuZ se ha demostrado de todo esto?



Apnea del Sue-o:
AS & Arritmias

Association of Nocturnal Arrhythmias with

Sleep-disordered Breathing
The Sleep Heart Health Study

AMERICAN |JOURNAL OF RESPIRATORY AND CRITICAL CARE MEDICINE VOL 173 2006

No SDB, % Pearson’s y*
(n = 338)

p Value

SDB, %
(n = 228)
Ventricular Arrhythmias

Premature Ventricular Contraction

(= 5/h) 351
Bigeminy 14.0
Trigeminy 92
Quadrigeminy ns
Nonsustained ventricular tachycardia 53
Complex ventricular ectopy* 25

Supraventricular Arhythmias
Premature atrial contraction (= 5/h) 338
Atrial fibrillation 48
Supraventricular tachy cardia 149
Conduction Delay Arrhythmias

Sinus pause (= 3 5) 11.0
First-degree atrioventricular block 25.0
Second-degree atrioventricular

block type 1 1.8
Second-degree atrioventricular
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Intraventricular conduction delay 89
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La asociaci—n entre AS y FA
es altamente significativa.
AS tambiZn se asocia con
Arritmias ventriculares.



Sleep Apnea:

SA & AF

Association of Atrial Fibrillation and Obstructive Sleep Apnea

Apoor S. Gami, MD: Gregg Pressman, MD: Sean M. Caples, MD: Ravi Kanazzla MD:
Joseph J. Gard. BS: Diane E. Davison, RN, MA: Joseph F. Malouf, MD; Naser M. Ammash MD:
Pzul A. Friedman, MD: Vrend X. Somers, MD, PaD

Obstructive sleep apnea (%)

60 - P=0.0004
OR 95%Cl OR and 95% CI »
50 -
Body mass index 1.11  1.06-1.16 ° <0.0001
Neck circ 102 097107 $ 0.439
40
Hypertension 1.27 101181 PO 0.039
30 i Diabetes mellitus 1.23 0.96-1.57 0.104
Atrial fibrilation 219  1.40-3.42 ————— 0.0006
0 1 2 3 4
20
Atrial fibrillation General cardiology

patients (n=151)

patients (n=312)




It’s time to wake up!: sleep apnea and cardiac

_|arrhythmias
-

- Sleep Apne: -
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Apnea del Sue-o:
AS & Arritmias

It’s time to wake up!: sleep apnea and cardiac

arrhythmias

(i)

Impaired autonomic nervous control has been demon-

strated in patients with OSA, manifesting as increased
sympathetic tone and/or decreased parasympathetic
tone. Decreased baroreflex sensitivity, reduced vagal
input, and _impairment of the parasympathetic com-
ponents of the heart rate variability have been demon-
strated in patients with OSA.%%%

(i) A _persistent increase in sympathetic tone, as occurring

in OSA, has been shown to generate abnormal electni-
cal remodelling of the atrium, facilitating supraventri-
cular arrhythmias, and AF in particular.®* Specifically,
electrical remodelling may create some degree of
interatrial block, contributing to the genesis of atrial
arrhythmias.?®

(iii) A strong association between OSA and _hypertension

has been reported extensively.®?® As well, the associ-
ation between hypertension and AF is well recog-
nized.?”**® Although purely speculative, the link

Baranchuk et al. Europace 2008; 10(6):666-667



EDITORIAL COMMENTARY

Understanding the association between sleep apnea & cardiac arrhythmias

Adrian Baranchuk MD FACC', Christopher S. Simpson MD FACC FRCPC', Damian P. Redfearn MB ChB MRCPI,
Kevin Michael MD', Mike Fitzpatrick MD FRCPI, FRCPC, D.ABSM?

? CAD
Interatrial block*

"~ —

Hypertension
.4

Autonomic Imbalance

: Heart failure

:Bi-atrial enlargement:

*|nteratrial Block in Patients with OSA

BaranChukAetal.-sREVIEIECIIOTISOINAMIIZ008515556

Baranchuk et al Cardiol J;2010,in Press)



Apnea del Sue-o:
AS & Arritmias

Bradycardia during Sleep Apnea
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Truths and Lies from the Polysomnography ECG Recording: An
Electrophysiologist Perspective

El registro ECG del polisomn—qgrafo es
una sola derivaci—n y a veces puede
confundirnos. En este caso el paciente
fue enviado por un bloqueo 2:1y en
verdad se trata de extrasistoles del

tracto de salida del VD.

(02)-(A1)

(L-EOG)-(A2) h e

(R-EOG)-(A1) s

EMG1)-(EMG2)  emsebnadormsdomsireesirorior{iionmps

EKG1)-(EKG2)

Sa02

‘LEGI'-'LEGZ' 3 - = : H Y ':. 4 “a o A b | H A " A

Airflow

Chest

Abdomen

4..17.\33.

SN el

T
11:07:38 PM

T T
11:07:43 PM 11:07:48 PM 11: 0/ 53 PM 1l:07::'»8 PM

Baranchuk et al. Case Reports Med 2009



Apnea del Sue—o:
Tratamiento con Marcapasos

Physiologic Pacing in Patients
With Obstructive Sleep Apnea
A Prospective, Randomized Crossover Trial

Andrew D. Krahn, MD,* Raymond Yee, MD,* Mark K. Erickson, BSc,} Toby Markowitz, BSEE,}
Lorne J. Gula, MD,* George ]J. Klein, MD,* Allan C. Skanes, MD,* Charles F. P. George, MD,*
Kathleen A. Ferguson, MD*

Parameter Control AAI Pacing Difference (95% CI) p Value
Apnea hypopnea index 42.1 =207 386 205 —3.4(-93 1 25) 0.23
Heart rate (beats’mun) 65 =7 771 12 (8 to 16) 0.001
Time in bed (min) 437 45 417 = 108 -19(—87 w0 48) 0.55
Minimum SaO, (%) 77Tx11 =10 —-2{(=%t0 4) 0.38
% time Sa0, <90% 35%43 38> 60 03(-14tw21) 0.70
Apnea hypopnea duration () 28447 J31x112 4707w 3.7) 0.11
Circulatory time (s) 255 %44 234+32 -21{-47 w0 04) 0.09

El marcapaseo secuencial no demostr— beneficios
en pacientes con AS

JACC 2006;47:379-83




Atrial overdrive pacing: 12 RCT desde 2002E

Effects of physiological cardiac pacing on sleep-
disordered breathing in patients with chronic
b Tra dyd\rs l'h\i’ t h m i as Psychiatry and Clinical Neurosciences (2001), 55, 257-258

Atrial Overdrive Pacing for the Obstructive
Sleep Apnea—Hypopnea Syndrome

N Engl ) Med 2005;353:2568-77.

Physiologic Pacing in Patients

¥[LOS beneficios no.son claro

Atrial overdrive pacing compared to CPAP in patients
with obstructive sleep apnoea syndrome

wropsan MHeart Journal (2005) 26, 25682575

Overdrive atrial pacing does not improve
obstructive sleep apnoea syndrome

Eur Respir J 2005; 25: 343-347

Effect of atrial overdrive pacing on obstructive sleep apnea in
patients with systolic heart failure ™

Sleep Medicine 8 (2007) 31-36




Atrial overdrive pacing in sleep
apnoea: a meta-analysis

Adrian Baranchuk', Jeff S. Healey?, Christopher S. Simpson!, Damian P. Redfearn’,
Carlos A. Morillo?, Stuart ). Connolly?, and Michael Fitzpatrick!

Review: OSA_AOP_Baranchuk
Comparison: 01 Apnea-Hypopnea Index
Qutcome: 01 AHI
Study Treatment Control WD (random) Weight WD (random)
or sub-category N Mean (SD) N Mean (SD) 95% Cl % 95% Cl
Garrigue 15 11.00¢{14.00) 15 28.00{zz.00) —!—J 6.40 -17.00 [-30.20, -3.80]
Luthje z0 10.30{1.00) z0 13.40(1.40) 4z.12 -2.50 [-3.25, -1.75]
Pepin 17 S50.00{z4.00) 17 46.00{29.00) —— 3.73 4.00 [-13.89, Z1.89])
Simanrtirakis 16 49_Z0(19.00) 16 49.00{19.00) — 6.42 0.20 [-12.97, 13.37]
Unterberg 10 39.10{zz.30) 10 41.00{35.20) —_— l.88 -1.90 [-27.73, 23.93]
Guo 16 10.00{13.00) le z8.00{z1.00) — 7.40 -18.00 [-30.10, -5.%0]
Krahn 15 39.00{z1.00) 15 4z.00{z1.00) — 5.11 -3.00 [-18.03, 1z.03]
Melzer 19 23.00{1e.70) 12 26.80(17.10) —— 8.97 -3.80 [-14.55, 6.95]
Sharafkeneh 33 18.00{16.60) 33 24.00{18.90) =t 1z.57 -6.00 [-14.58, Z.58]
Shalaby 14 31.00¢17.00) 14 3z.00{zz.00) —— £.40 -1.00 [-15.56, 13.56]
Total (95% CI) 175 175 ¥ 100.00 -4.65 [-8.27, -1.03]
Test for heterogeneity: Chi? =12.26, df =9 (P =0.20),? = 26 6%
Test for overall effect: Z=252 (P =0.01)

-100 -50 0 50 o

Favours treatment — Tavours control

Reduccl=+n.adel.AHl-ens3:puntos:
Significatve estad sticamente pere!

Sin relevancia el'nicalll

chuk et al. Europace 2009.




Sleep Disordered Breathing And Ventricular Arrhythmias:
Mechanisms and Implications

SA NO SA p
(N=26) (N=106)
Incidence of Therapies
Appropriate (%) 31 17 0.09
Inappropriate (%) 3.8 9.4 NS
Time to First Appropriate
Therapy (months = SD) 8.0+5.2 11.89 5.9 0.12
Incidence of Arrhythmias
NSVT (%) 34.6 50.0 NS
SVT (%) 26.9 30.1 NS
i | | ; 1 |
r | |
[ty r :
| l ' l |
V T v d Vel vy Tyvrovviivivy by ERYOEL v Y
s B s s s 5 3 s 8 $ & S 8 8 .8 _8 3 8 8 8 2 $ $°8 0 3 P
1 3 2 2 2 2 2 Z < 4 2 P ‘ 4 2 2 2 2 1 P F 2
¢ i'8: & 1 % 2 i1 {0 §¢ 1 g 6! 3 4 1 § B o4 |& k2112
0 0 a 0 0 0 0 0 0 0 0 0 0 2 0 ” 0 2 2 2 0 00

Baranchuk et al. ICRJ 2008;2(1):10




Apnea del Sue-o:
Enfermedad coronaria

Increased incidence of coronary artery
. . . RR (95% C value
disease in sleep apnoea: a long-term . et
follow-up Eur Respir J 2006;28:596-602  Constant Gt
A at baseline 153 4.60 (1.83-11.6) 0.00]_>
(n=308) Time since baseline yrs 018 1.21 (1.01-1.45) 0.043
. . ] SBP at baseline mmHg 004 1.038 (1.01-1.05) <0.001
Segwmlento. 7 a—0s Current age yrs 0.06 1.06 (1.02-1.11) 0.007
AS: AHI " 30 Sa,0:,min at baseline % 0.1 1.11 (1.02-1.22) 0.018
BASAL 0SA Non-OSA  pvalue®
0.207
Subjects n 105 2038 o 1 8 i
Ar yrs 518489 4764102 <0.001 ’
BMI kg -m* 286440 259437 <0.001 0.16 1
SBP mmHg 138.44163 13014179 <0.001 O 014 -
DBP mmHg 822494 7864 103 0.003 S ’
OD events 6 h™ 94.1 4860 89+83 <0.001 w 0124
ODI events i’ 1784151 16:17  <0.001 2 0.10
$a,0,.min % 80.5478 886442 <0.001 = |
Males 91867 154 (759) 0.006 § 0.08-
Hypertension 30 @ﬂ 3 i's-ﬂ 0.011 o
Diabetes mellitus 2(1.9) 2(1.0 NS a 0.06-
CAD incidence 17 16.2) 1 5.4 0.003 '
Cardiovascular death 876 105 <0.001 0.021 R
0.00 F==—— —~--I~---" - "I T T T T 1
0 1 2 3 4 5 6 7 8

Time since baseline yrs



Apnea del Sue-o:
Enfermedad coronaria

Sleep-disordered Breathing and Cardiovascular Disease

Cross-sectional Results of the Sleep Heart Health Study

AMERICAN JOURNAL OF RESPIRATORY AND CRITICAL CARE MEDICINE VOL 163 2001

(n=6424)

AHI dividido en cuartilos

Anilisis multivariado y ajustado para covariables

Coronary heart dsease
el I3

Parsimonsous mode

Heart failure
Full model

Parsimonsous mode

Stroke
Full model

Parsimonsous mode

Mecanismos relacionados

Quartile

| I n \Y p Value'

1.0 1.01 1.20 1.22 _0.08
(0.77-1.32) (0.92-1.57) (0.93-1.39)

1.0 092 1.20 1.27 0.004
(0.71-1.20) (0.93-1.54) (0.99-1.82)

1.0 1.19 1.96 2.20 0.008
(0.56-2.53) (0.99-3.90) (1.11-4.37)

1.0 1.13 1.95 2.38 0.002
(0.54-2.39) (0.99-3.82) (1.224.62)

1.0 1.24 1.28 1.55 0.06
(0.76-2.01) (0.86-2.82) (0.96-2.50)

1.0 1.15 1.42 1.58 0.03
(0.72-1.83) (0.91-2.21) (1.02-2.46)

1. Hipertrensi—n Arterial

2. Hiperactividad simpittica diurna
3. Hipoxemia

4.
5
6

% agregabilidad plaguetaria

. Ruptura aguda de placa
. Hipertrensi—n Pulmonar



Apnea del Sue-o:
Enfermedad coronaria

Benefits of obstructive sleep apnoea treatment

in coronary artery disease: a long-term
follow-up study™

¥(n=54)

¥Pacientes on AS + Enf. Coronaria
¥CPAP/ cirug’a vs. no tratamiento |
¥End-point compuesto: mortalidad I -

o —
w0

1
‘j?

- Z .
cardiovascular, evento isquZmico, 5 98+ L —
hospitalizaci—n por ICC, revascularizaci—r é P T—
— g _ = Treated group
w 02 =ws Untreated group P<0.01
0>l"l" IR LA B ) . '
0 10 20 30 40 50 60
Time (months)
Tratamiento No tratamiento
6/25 (24%) YrACELONE A UiEn e preecupal este temal?
HR 0.24 (95% CI 0.09 b 0.62)
P<0.01

Milleron O. Eur H Journal 2004;25:728-734




Sleep Apnea and Cardiovascular Disease

An American Heart Association/American College of Cardiology
Foundation Scientific Statement From the American Heart Association
Council for High Blood Pressure Research Professional Education
Committee, Council on Clinical Cardiology, Stroke Council, and Council on
Cardiovascular Nursing Council

In Collaboration With the National Heart, Lung, and Blood Institute National Center on Sleep
Disorders Research (National Institutes of Health)

Heart Failure \
A l Hypoxemia Intrathoracic pressure
a Reoxygenation Arousals
= - - Hypercapnia @ Sleep deprivation

~ 1CO, sensavity Smpaihett Actaten
. Meatabolic dysregulation
Left atrial enlargement

| — -

Pulmonary

Endothelial dysfunction
Systemic inflammation

Hypercoagulability

Hypertension Associated Renal disease

- Heart Failure CV Disease, Stroke
Altered Ventilatory Control Arthythmias Myocardial infarction
l Sudden cardiac death
(CSA)

AG OSTO 2008 (On— LI N E) DOI: 10. 116 /CIRCULATIONAHA.107.189420



Apnea del Sue-o:
Accidente Cerebrovascular

Investigating the Relationship Between

Stroke and Obstructive Sleep Apnea

Debieramos reformular el
CHADS2 score?

100%
1 Non-stroke 801 .
& Stroke 70+
80% = e ea T L LT T T ———
] ]
71% 0
64% 50
60% 4 --mmmmme-d bl b H ' .
AH 4 . .
Index . —_———
- -
%0 . L ]
T A R e e e ——
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/ 7 Non-stroke Stroke  Non-stroke Stroke  Non-stroke  Stroke
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0% é % /A
All Subjects Men Women

Dyken ME. Stroke 1996;27:401-407
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http://stroke.ahajournals.org.libaccess.lib.mcmaster.ca/content/vol27/issue3/images/large/hs0363680001.jpeg
http://stroke.ahajournals.org.libaccess.lib.mcmaster.ca/content/vol27/issue3/images/large/hs0363680002.jpeg

AS & Insuficiencia card’aca
Mecanismo de interaccl—n

Rev Esp Cardiol. 2006;59(7):718-24

Altered Ventilatory Control

(CSA)
/
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AS & Insuficiencia card’aca
Escenarios cl’'nicos

1. Disfuncion ventricular izquierda

(n=47)
Fey < 40%
AHI > 15

Resultados

Central Sleep Apnea in Left Ventricular Dysfunction
Prevalence and Implications for Arrhythmic Risk

Paola A. Lanfranchi, MD; Virend K. Somers, MD. PhD; Alberto Braghiroli, MD: Ugo Corra, MD;
Ermanno Eleuter:, MD; Pantaleo Giannuzzi, MD

Background—The prevalence and characteristics of sleep-disordered breathing in patients with asymptomatic left
ventricular (LV) dysfunction are unknown. Therefore, we evaluated the prevalence of sleep-disordered breathing in
patients with LV dysfunction without overt heart failure and tested the hypothesis that sleep-disordered breathing is
linked to greater hemodynamic and autonomic impairment.

Methods and Results—We studied 47 patients with LV ejection fractions =40% without any history of heart failure.
Central sleep apnea (CSA), as defined by an apnea-hypopnea index =15/h, was present in 26 patients (35%). 17 (36%)
of whom had severe CSA (apnea-hypopnea index =30/h). Obstructive sleep apnea was evident in 5 patients (11%). The
prevalence and severity of CSA were higher in patients with ischemic cardiomyopathy than in patients with nonischemic
cardiomyopathy (P<0.03). Exercise tolerance and echocardiographic indices of systolic and diastolic function were
similar in patients without CSA, with mild CSA, and with severe CSA. Heart rate variability was markedly depressed
in patients with CSA (P<0.05). Patients with severe CSA also had a higher incidence of nonsustained ventricular
tachycardia (P=0.03).

Conclusions—CSA is highly prevalent in patients with asymptomatic LV dysfunction. The severity of CSA may not be
related to the severity of hemodynamic impairment. Severe CSA is associated with impaired cardiac autonomic control
and with increased cardiac arthythmias. (Circulation. 2003;107:727-732.)

Key Words: sleep m nervous system. autonomic M tachyarthythmias m heart failure

1. AS: 55% de los ptes

2_ Mis frecuente en CAD % of patients 100

Circulation 2003,197:727-732

n patients with overt heart failure. there is a high preva- Methods
lence of nocturnal periodic breathing with central apneas We prospectively studied consecutive patients referred to the
(central sleep apnea: CSA).'~+ CSA is associated with in- Cardiology Department of the Medical Center of Rehabilitation,
creased arthythmic risk’ and may indicate increased mortality Veruno, Italy, between January 1999 and December 2000 who
heart £ail s Aut . to CSA | ib t’ were found to have LV systolic dysfunction due to either ischemic
in heart falure. Aut ongqnc 1esponsgs © - may contribute or nonischemic cardiomyopathy. Patients were referred for one of
to the adverse prognosis in these patients > Patients with left the following: (1) functional evaluation of asymptomatic LV
ventricular (LV) dysfunction without heart failure also have dysfunction, (2) evaluation of chest pain, or (3) rehabilitation
neurchumoral activation and are at risk for progression to after myocardial infarction or cardiac surgery. They were eligible
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e
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[] nocsa L
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B mild CSA B
)
40 B severe CSA il
no CAD CAD

© 2003 American Heart Association, Inc.




AS & Insuficiencia card’aca

Escenarios cl’'nicos

2. Insuficiencia cardiaca congestiva

Risk Factors for Central and Obstructive Sleep Apnea in
450 Men And Women with Congestive Heart Failure

DON D. SIN, FABIA FITZGERALD, JOHN D. PARKER, GARY NEWTON, JOHN S. FLORAS, and

T. DOUGLAS BRADLEY

Sleep Research Laboratory of the Toronto Rehabilitation Institute and the Departments of Medicine, The Toronto Hospital and

Mount Sinal Hospital, University of Toronto, Toronto, Ontarlo, Canada

(n=450)
Fey 27.3£15%
NYHA Il: 62%, NYHA lll: 34%

In previous analyses of the occurrence of central (CSA) and obstructive sleep apnea (OSA) in patients
with congestive heart failure (CHF), only men were studied and risk factors for these disorders were
not well characterized. We therefore analyzed risk factors for CSA and OSA in 450 consecutive pa-
tients with CHF (382 male, 68 female) referred to our sleep laboratory. Risk factors for CSA were
male gender (odds ratio [OR] 3.50; 95% confidence interval [Cl], 1.39 to 8.84), atrial fibrillation (OR
4.13; 95% C1 1.53 to 11.14), age > 60 yr (OR 2.37; 95% CI 1.35 to 4.15), and hypocapnia (Pco, < 38
mm Hg during wakefulness) (OR 4.33; 95% CI 2.50 to 7.52). Risk factors for OSA differed by gender:
in men, only body mass index (BMI) was significantly associated with OSA (OR for a BMI > 35 kg/m?,
6.10; 95% CI 2.86 to 13.00); whereas, in women, age was the only important risk factor (OR for
age > 60 yr, 6.04; 95% CI 1.75 to 20.0). We conclude that historical information, supplemented by a
few simple laboratory tests may enable physicians to risk stratify CHF patients for the presence of
CSA or OSA, and the need for diagnostic polysomnography for such patients. Sin DD, Fitzgerald F,
Parker ID, Newton G, Floras IS, Bradley TD. Risk factors for central and obstructive sleep apnea

FA: 15%
AHI > 20

Resultados

1. AS (AHI>20): 53%
2. Mis frec. en FA (p<0.01)

Am J Respir Crit Care Med 1999,160:1101-06

in 450 men and women with congestive heart failure. AM | RESPIR CRIT CARE MED 189%;160:1101-1108.

Obstructive sleep apnea (OSA) is an important risk factor for
the development of hypertension. angina pectoris, myocardial
infarction, and cor pulmonale (1-4). More recent data suggest
that sleep apnea can also lead to the progression of cardiac
dysfunction in patients with chronic congestive heart failure
(CHF) (5, 6). This adverse effect on cardiac function probably
arises from repetitive apneas causing arterial oxyhemoglobin
desaturation, excessive stimulation of the sympathetic nervous
system, and increases in systemic blood pressure (5-7).

The presence of central sleep apnea (CSA) in patients with
CHF is associated with a significantly increased risk for death
and cardiac transplantation (8. 9). In addition. fragmentation
of sleep architecture by frequent arousals can also lead to the
development of excessive daytime sleepiness and fatigue in
CHF patients with either OSA or CSA (5, 6, 10). Treatments
specifically aimed at OSA and CSA in patients with CHF have
been shown to improve cardiovascular function and clinical
status. For example, continuous positive airway pressure (CPAP)
has been shown to alleviate both OSA and CSA, and to im-
prove left ventricular ejection fraction (LVEF), decrease uri-
nary and plasma norepinephrine concentrations, and improve

(Recaved n original form Maran 1, 1999 and in revised form May 19, 1999)
Suppaorted by an operating grant from the Ontario Thoracic Society.

D. Sin Is supportad by a ressarch f2lowship from the Alberta Herltage Founda-
tion for Medical Research. G. Newton & supportad by a Research Schilarship
from the Heaart and Stroke Foundaion of Ontario, and J. Floras Is supported by a
Car=er Investigator award from the Heart and Stroke Foundation of Ontark,
Corespondence and raquests for reprints should De addressad to T, Dougls
Bradley, M.D., ES 12-421 The Toronto Hospital (General Division), 200 Elizabeth
St., Toronto, ON, M5G 2C4 Canada. E-malt: douglas.bradieydrutoronto.ca

Am ) Respir Crit Care Med Vol 160 pp 1101-1106, 1999
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symptoms of heart failure (5. 11. 12). Oxygen also alleviates
CSA and reduces nocturnal urinary norepinephrine concen-
trations (13).

A recent report suggests that both CSA and OSA are com-
mon in the CHF population (14). The clinical characteristics
of patients with CSA appear to differ from those with OSA,
probably reflecting important differences in the underlying
pathophysiologies of these two breathing disorders. In a study
of men with CHF, Javaheri and coworkers found that those
with OSA were heavier and had a higher prevalence of snor-
ing than those with CSA or no sleep apnea (14). Patients with
CSA. on the other hand. had a lower LVEF. However, be-
cause only 81 patients (of whom only nine had OSA) were
evaluated in their study, other factors that distinguish risk for
OSA from those for CSA or no sleep-related breathing disor-
der (SBD) may have escaped detection. More importantly, be-
cause only men were studied. risk factors for sleep apnea in
women with CHF remain unknown. Indeed, risk factors for
CSA in women either with or without CHF have not been re-
ported. The purpose of our study, therefore, was twofold: first,
to determine the overall risk factors for CSA and OSA in a
large group of 450 patients with CHF referred to our sleep
laboratory; and second, to determine whether there are differ-
ences in risk factors for CSA and OSA between men and
women with chronic, stable CHF.

METHODS
Subjects

We conducted a retrospective amalysis of 450 consecutive patients
with CHF. referred to the Toronto Rehabilitation Institute Sleep Re-
search Laboratory between July 1987 and November 1998, All pa-
tlents were referred to the sleep laboratory by cardiclogists. The crite-




AS & Insuficiencia card’aca
Escenarios cl’'nicos

3. Disfuncion diastodlica

(n=20)
NYHA [I-
AHI > 10

Resultados

1. AS (AHI>10): 55%

2. Tiempo de desaceleraci—n

p<0.05)

Chest 1997,111:1488-93

clinical investigations

Prevalence of Sleep-Disordered
Breathing in Diastolic Heart Failure*
-ph Chan, MBBS: _]n/m Sanderson. MD: Wilson Chan, MBBS:

Jos
Christopher Lai, DM, FCCP; Dominic Choy. MBBS: Alice Ho, MBBS: and
Roland Leung, MD, FCCP
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Ob{cclirc: Sleep-disordered breathing (SDB) is common in congestive heart failure. While
isolated diastolic heart failure (DHF) accounts for up to a third of all cases of congestive he:
failure, the prevalence of SDB in DHF is unknown. We aim to determine the prevalence and
characteristics of SDB in a group of patients with symptomatic DHF.

Methods: Twenty subjects with symptomatic DHF (New York Heart Association class IT or IIT) and
isolated diastolic dysfunction on echocardiography were assessed with lung function tests,
modified sleep and health questionnaire. and overnight polysomnography. Significant SDB was
defined as an apneahypopnea index (AHI) >10.
Results: Thirteen female and seven male subjects (mean age. 65£6.0 years: mean body mass index
(BMI). 28 ) were evaluated. of whom 17 (85%) had a diagnosis of hypertension. Overall sleep
ality was poor. with fragmentation and frequent arousals associated with respiratory events.
five percent of the patients had significant SDB. mainly obstructive apneas. BMI and the
lence of hypertension were sim in patients with and without SDB. The deceleration
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sleep. but not the AHI was associated with more severe degree of diastolic dysfunction on
iogram. induding a lower ratio between the early peak transmittal flow velocity and the
atrial systolic velocity (rho=0.57: p<0.05) and a prolonged isovolumic relaxation time

late peak
(rho=-0.
Conclusions: SDB is common in patients with DHF. Patients with DHF and SDB may be
associated with worse diastolic dysfunction than those without SDB. nllhuu"h a causal n.-l.ulmn-
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AS & Terapia de Resincronizaci—n Card’aca

Cardiac Resynchronization Therapy Improves (n=24)

Central Sleep Apnea and Cheyne-Stokes

Respiration 1n Patients With Chronic Heart Failure Non-randomized StUdy

Anil-Martin Sinha, MD, DPHIL,* Erik C. Skobel, MD,* Ole-Alexander Breithardt, MD,*

Christine Norra, MD,} Kai U. Markus, MD,* Christian Breuer, MD,* Peter Hanrath, MD, FESC, FACC,* Ambu |at0 ry p0|ygraph

Christoph Stellbrink, MD, FESC*

Aachen, Germany

All Patients CSA No CSA p Value
(n = 24) (n = 14) (n = 10) (CSA vs. No CSA)
Cardiorespiratory polygraph
Duration of recording (h) Pre 8 +2 8 +2 8+3 NS
CRT 8+3 8*3 g+2 NS
AHI (per h) Pre 119 + 11.7 (1-42) 19.2 + 10.3 (942) 1.7 £ 0.7 (1-3) 0.00001
CRT 3.3 +38%(0-12) 46 44" (0-12) 1.5 = 1.6 (0—4) NS
Sa0,min (%) Pre 88 = 5(70-92) 84 + 5 (70-90) 90 *+ 2 (88-92) <0.05
CRT 90 = 2* (85-93) 89 = 2* (85-90) 91 = 1 (90-93) NS
PSQI Pre 7.5 £42(2-14) 104 = 1.6 (8-14) 24*+05(2-4) <0.05
CRT 3.5 £22*(2-10) 39 +24*(2-10) 2.6 09 (24) NS

1. Significant reduction of AHI (pre CRT vs post CRT)
2. Significant increment of SaO,

3. Significant reduction of PSQI (Pittsburgh Sleep Quality Index)

JACC 2004,44:68-71



AS & Terapia de Resincronizaci—n Card’aca

Improvement in Cheyne-Stokes respiration 1. uncontrolled

following cardiac resynchronisation therapy| % °°servational
3. small sample

J.Y. Gabor, D.A. Newman, V. Barnard-Roberts, V. Korley, I. Mangat,

P. Dorian and P.J. Hanly
, . 707
7.1 § B Sleep apnoea following 6 months of cardiac
resynchronisation therapy (CRT) 60 -
Pre-CRT Post-CRT
50
Subjects n 10 10
Total AHI" -h”' 42.7 +9.1 30.8+18.7 T 40+
CSR events -h™'* 306+14.0 153+165 < L
Obstructive AHI -h™ 97+12.3 11.8+102 301
Mean Sa,0:,awake % 936+1.0 939+0.7
Mean Sa,0, sleep % 933+1.1 933+ 1.1 20 1 l
Mean PCO_tc awake mmHg 421 +41 436+49
Mean PCOc sieep mmHg 422439 449+44 104
PB cycle length s 636+16.2 59.1+96 0
LFCT s 430+12.4 356+ 68" T —
_ _ Pre-CRT Post-CRT

e o e e e o e 6/10 have significantly reduced AHI
saturation; PCO.x: transcutaneous partial pressure of carbon dioxide; PB: TWO thlrds have reduced CSR

periodic breathing; LFCT: lung-to-finger circulation time. ¥: includes mixed
apnoeas in addition to CSR and obstructive apnoeas. *: p<0.05 versus pre-

CRT; *: p=0.08. Eur Respir J 2006,26:95-100



Apnea del Sue-o:
AS & Hipertensi—n Arterial

PROSPECTIVE STUDY OF THE ASSOCIATION BETWEEN SLEEP-DISORDERED
BREATHING AND HYPERTENSION

PauL E. PepparD, PH.D., TERRY YOUNG, PH.D., MarlI PaLta, PH.D., Anp James Skatrup, M.D.

NEJM 2000;342:1378-84

TABLE 3. ADJUSTED ODDS RATIOS FOR HYPERTENSION AT A FOLLOW-UP SLEEP STUDY, ACCORDING TO
THE APNEA—HYPOPNEA INDEX AT BASE LINE.*
HTA + BMI + Alc/

HTA + BMI ~ tabaco

Oops Ramio, Aoyustep Oops RaTio, ADJUSTED
For Base-Line HYPER- ForR Base-Line HYPER-
TENSION STaTus, Non- TENSION STaTus, Non-
moniFiaeLe Risk Fac- mobniFiaeLe Risk Fac-
TORS, AND Hagimus TORS, HagITUS, AND
(BMI anpo WaisT AnD WEEKLY ALCOHOL AND

HTA

Oops RaTio, ADJUSTED
FOR Base-Line HYPER-

TENSION STATUS
AND NONMODIFIABLE
Risk Factors (AGE

Base-Line
APNEA -~HYPOPNEA

Oops RaTio, ADJUSTED
FOR Base-Line HYPER-

INnDEX TENSION STATUS AND Sex) Neck CIRCUMFERENCE) CicAReTTE Use
odds ratio (95% confidence intarval)
0 events/hrt 1.0 1.0 1.0 1.0

0.1-4.9 events /hr

5.0-14.9 events/hr
=15.0 events/hr
P for trend}

1.66 (1.35-2.03)
274 (1.82-4.12)
4.54 (2.46-8.36)

1.65(1.33-2.04)
271(1.78-4.14)
4.47 (2.37-8.43)

1.42(1.14-1.78)
2.03(1.29-3.19)
2.89(1.47-5.69)

1.42(1.13-1.78)
2.03 (1.29-3.17)
2.89 (1.46-5.64)

<0.001

<0.001

<0.002

<0.002 —




AS & Hipertensi—n Arterial
Grandes estudios poblacionales

Wisconsin Sleep Study?!: (n=709), seqg. hasta 8 a&os
Sleep Heart Health Study?: (h=6841), seg. 3 a&os

Wisconsin Sleep Study Sleep Heart Health Study
Punto de corte |AH Prevalencia HTA (%) OR* {IC del 95%) Punto de corte |AH Prevalencia HTA (%) OR* (IC del 95%)
0 17 1 <15 43 1
0,1-49 28 1,39(1,04-1,84) 15-49 53 1,07 (0,91-1,26)
5-14.9 48 1,92 (1,00-3,39) 5-149 59 1.20(1,01-1,42)
=15 60 2.66(1,13-6.25) 15-20.9 62 1,25 (1,00-1,56)
=30 67 1,37 (1,03-1,83)

A mayor severidad de AS, la asociaci—n con HTA se incrementa

La pregunta es: Aexiste causalidad?

1. N EnglJ Med 2000;342:1378-84

2.  JAMA 2000;283:1829-36



AS & Hipertensi—n Arterial
Fisiopatolog’a

Fisiopatologia de la hipertension
asociada al sindrome de apnea
obstructiva del sueno: Evidencia de
estudios clinicos y modelos animales
de hipoxia cronica intermitente

Rev Med Chile 2007; 135: 1333-1342
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AS & Hipertensi—n Pulmonar

| a controversia continoeal

Pulmonary Artery Hypertension and
Sleep-Disordered Breathing*

ACCP Evidence-Based Clinical Practice Guidelines
Chest 2004:126:72-77

val
PAP »f PH
AHI Mesurement  No/Total Factors With Significant
ure DL & ®COPD Definiticn of PH Method %)
Alchanatis et al 30 2001 =15 mPAP > 20 mm Hg RH cath $2)

Apprill et al 3t 1981 NR NR
Bady et al 12 2000 NR
Chaoual al17 1905 x

mPAP = 20 mm Hg RH cath

Ercluded mPAP > 20 mm Hg RH cath

mPAP = 20 mm Hg RH cath

RECOMENDACIONES

rZdito:intermedio, clase B)

2. En la evaluaci—n de ptes. con HTP por AS, la

1. En la evaluaci—n de ptes. con HTP, evaluar AS
es mandatorio (evidencia:baja, rZdito:pobre, clase C)

Polisomnograf’a estt indicada (evidencia:opinion de experto,

3. En el manejo de ptes. con AS evaluaci—n de HTP de rutina
NO es recomendada (evidencia:baja, rZdito:no, clase )
4. En ptes con AS e HTP, CPAP reduce la presi—n pulmonar
(pero NO la normaliza) (evidencia:baja, rZdito:pobre, clase C) =

mPAP = 20 mm Hg RH cath

nP. cath

P cath

H cath

Id APAP = 20 mm Hg Dopple

P, Hg RH cath

565% ) nP. cath
H patients

19100(19)

13065 (20)

Minimum Spo, (p

pulmonary artery pressures, while 2 studies relied on
estimates derived echocardiographically. In general,
PH associated with OSA was mild. The average mPAP

748

from 17 to 53%.

with COPD; TLC = total

in each of these studies was < 30 mm Hg; in most, it
was < 25 mm Hg. Prevalence estimates of PH ranged

Pulmaonary Arterial Hypertension: ACCP Guidslinss




Apnea del Sue—o0 &

Hipertrofia ventricular izquierda

Prevalence of Left Ventricular Hypertrophy in Persons With

and Without Obstructive Sleep Apnea

(Cardiology in Review 2006;14: 170-172)

OSA

_ No OSA
¥(n—53) Variable (n = 40) (n = 13) P
Age (years) 51 =8 50=8 NS
¥RDI > 5, severo > 30 Men 24 (60%) 1(N%) <0025
Women 16 (40%) 10 (77%) <0.025
o . | |
¥HVI 110 g/m 2 / ( 134 g/m 2 Hypertension 17 (43%) 5 (38%) NS
Diabetes mellitus 9 (23%) 3(22%) NS
Body mass mdex =30 kg/'m? 22 (55%) 7 (34%) NS
Coronary artery discase 10 (25%) 4 (31%) NS
LVH
Moderate or severe OSA (n = 27) 21 (78%)
Mild OSA(n = 13) 6 (46%)
No OSA (n = 13) 3(23%)

P < 0.00] comparing moderate or severe OSA with no OSA
P <005 comaﬂg' moderate or severe OSA with mild OSA

El link entre AS e HVI podr’a ser la hipertensi—n arterial, sin

embargo, esta presente en chicos y adolescentes con AS



Apnea del Sue—o0 &

Sistema Nervioso Aut—nomo

¥(n=60)

¥3
¥A
¥+

1

¥A

CME Activity

frequency ratio

Clinical
[npestioation
nea
Mild OSAS Severe OSAS Control
HRV Data (n=19) (n=17) (n=24) P1 P2 P3

SDNN (ms) 124.94 120.28 131.05 <0.05 <0.01 NS j;hésh%
SDANN {ms) 112.29 108.63 126.95 <0.05 <0.05 NS brie o
anability. In
RMSSD (ms) 35.11 3154 44.16 NS <0.05 NS oote with
ere OSAS,
A e similar. n
Triangular index* 33.88 32.33 36.90 NS NS NS o
lower. The
Total power (ms?) 1,405.35 1,695.63 1,29042 <0.01 <0.01 NS ol tharin
e o
Ultra low frequency (ms?) 165.24 137.54 119.05 <0.01 <0.05 NS the severity
Very low frequency (ms?3 582.77 633.71 510.21 <0.05 <0.05 NS e
rmgseep:
Low frequency (ms3) 432.12 476.58 411.16 <0.05 <0.01 <0.05 l‘iﬁiiliihh
eep apnea
arterial hy-
High frequency (ms32) 341.12 332.50 351.47 <0.05 <0.01 NS o an asso-
ympathetic
Low-frequency/high- 14 1:4 13 <0.05 <0.01 <0.05f |

in an am-
leep apnea

dent HRV/

¥$ tono parasimpitico
¥% tono simpitico

Address for reprints:
Mustafa Aydin, MD,
Zonguldak Karaelmas
Universitesi Tip Fakultesi,
Kardiyoloji Anabilimdali,
67600 Kozlu, Zonguldak,
Turkey

E-mail:
drmustafaaydin@hotmail.com

@ 2004 by the Texas Heart®
Institute, Houston

132 Cardiac Autonomic Activity in (]

urements has also been considered useful in thgcreening of sleep apnea pa-
12 However, the relationship between HRV#id the cardiac autonomic dys-
functiyg of OSAS is not completely undersgfbd. Therefore, we prospectively
i i by time-dependent and spect alysis, HRV in patients with OSAS

Patients and Methods

Study Population

In our study, the existence of OSAS was determined by clinical findings and by the
apnea hypopnea index (AHI): 25 episodes of apnea or hypopnea per hour of sleep.
We enrolled 36 patients with OSAS and divided them according to the apnea hy-
popnea index (AHI) into 2 groups: Group I (n=19) had mild OSAS (AHI <20)

(Tex Heart Inst J 2004;31:132-6)




Apnea del Sue—o0 &
Regulaci—n de la VFC

Determinants of heart rate variability in obstructive sleep apnea syndrome
during wakefulness and sleep

-]
Q . 3 mecanismos
= . _ Other Influences on
§ Heart Rate 1. Est'mulo vagal de receptores pulmonares
E | : :
® 2. Control medular de los centros respiratorios
8 )
: - g -
5 3. Sensibilidad barorrefleja
2
x *7 Change in RRI
Q + e
O
o
0= T T T T T
Wake REM Stage 2
8
~ | Il Controls ErosaSeor Effect of Heart
Yo | I OSAS T T ‘ Dyanios el | siginificativa aferenciaivagal
I hABR(t)
E 64
E ‘ (P<0:04)
=
24 Change in Blood Isiginificativa SBR
4 Y Pressure
=
« 2 T '\"y‘ (P<0:083)
m A
a
<
0 r T v T . .
Wake REM Stage 2 Other Influences
on Blood Pressure Am J PhysiolHeart Circ Physiol 2005;288:1103-12




Apnea del Sue—o0 &
Regulaci—n de la VFC

Dynamic time-varying analysis of heart rate and blood pressure variability

in cats exposed to short-term chronic intermittent hypoxia

Am J Physiol Regul Integr Comp Physiol 205: R28-R37, 2008.
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Rey et al. 2008




Apnea del Sue-o:
Diagn—stico: Polisomnograf’a

Diagnostic Techniques in Obstructive
Sleep Apnea

Progress in Cardiovascular Diseases, Vol. 41, No. 5 (March/April), 1999: pp 355-366
Charles Frederick Petersen George .
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Diferencias entre Apnea Obstructiva y Apnea Central

Obstructive Apney\/\/\
Airflow  ~_/ >
Rib cage \/\/\/\/\/\/\/\’
Abdomen \/\/\/\/\/\/\/\/

, Central Apnea
Airflow NN /\/\_/\
Ribcage /7 N\ /\/\/\

Abdomen /" N\ /\/\/\

N Engl ] Med, Vol. 346, No. 6 - February 7, 2002



Apnea del Sue-o:
Tratamiento con CPAP

Continuous Positive Airway Pressure Therapy

for Treating Sleepiness in a Diverse Population
With Obstructive Sleep Apnea

Results of a Meta-analysis

Arch Intern Med. 2003:163:565-571

¥

Faccenda et al,'® 2001

¥12 estudios randomizados

End point: reducci—n en la
escala de Epworth

Faccenda et al,'5 2001 1

Monasterio et al,'® 2001 ——'—
Ballester et al,'? 1999 l_" Engleman et al,' 19991 - l
Redline et al,'3 1998 1 B
Jenkinson et al,'? 1999 1 = I == w .
Ballester et al.'2 1999 1 ——
Montserrat et al,'® 2001 € > benef|C|0 i
SIS QRS
Henke et al,!7 2001 1 | } en ptes con SO S
]
Engleman et al,'" 19987 Bl AHI > 30
FENKE BT ar, " 2001 SN
Engleman et al,'" 1998 s
Combined 1 T ST . i
T T T Combined 4 —_—
_2 0 2 4 6 T T T “r T
Change in ESS Score -2 0 2 4 6

}

Change in ESS Score

CPAP mejor gque placebo (OR 2.94, p<0.001)

Heterogeneidad b p<0.001

Queens
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Algunas Conclusiones Si desea contactarme: adribaran@hotmail.com

1. La Apnea del Sue—o es altamente prevalente.

2. Se asocia con enfermedades cardiovasculares como ICC, HTA, Obesidad y
Sindrome Metab—Iico, Stroke, Enfermedad Coronaria, Disfunci—n Auton—mica y
Arritmias.

3. Conocer los mecanismos fisiopatol—gicos permite encarar tratamientos
multifactoriales (reducir peso, controlar HTA, prevenir arritmias e infartos.

4. Su reconocimiento permite tratarla con C-PAP
La evidencia indica que el marcapaseo auricular rtpido NO debe ser
universalemente recomenadado.

6. En pacientes con Apnea de origen CENTRAL, el tratamiento de resincronizaci—n
card’aca mejora notablemente los 'ndices de apnea. Debe ser parte de la

consideraci—n al recomendar esta terapia



