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Emidpaon Tou UTTVou oThV
avamnvon

« A The hypercapnic ventilatory response is reduced during NREM sleep
compared with wake and decreased in REM sleep compared with NREM sleep

« B The hypoxic ventilatory response is also decreased during REM compared
with wake and REM compared with NREM
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Douglas NJ, White DP, Weil JV, et al. Hypercapnic ventilatory response in sleeping adults.
Am Rev Respir Dis 1982;126:286—-289



Effects of COPD on Sleep

Cough and wheezing interrupt and delay sleep
Klink M. Chest 1987

Sleep Is more fragmented, with Increased
arousals and reduced amounts of deep nREM and
REM sleep

McSharry DG, Respirology 2012

Severity of COPD correlates with severity of
subjective sleep complaints, but not with

objectively measured sleep variables

Omachi Tl Sleep Med 2012
Hynninen MJ Sleep Med 2013



Effects of COPD on Sleep

Daytime sleepiness (by Epworth) and poor guality
sleep (by PSQI) compared to that of matched

controls
Zohal A Glob J Health Sci 2013

Increased prevalence of insomnia complaints

Increased use of hypnotics
McNicholas WT Sleep Breath 2013



Emidpaon Tou UTIVOu OTNV
avanvon

SLEEP

Respiratory :

Control- Respiratory ang
«Cortical Inputs Muscle Mechanics:
*Chemoreceptor Function: *Airflow resistance
aensifivity Diaphragm 'FBC
*Respiratory Intercostal muscles *V/Qmatching
motor neurons

Hypoventilation
Hypoxemia, Hypercapnia




Effects of Sleep on Patients with COPD

« Patients with COPD are most profoundly hypoxemic
at night

McNicholas WT, Chest 2000

« COPD patients are more likely to die at night

McNicholas WT Br Med J 1984

« Oxygen desaturation is greater during sleep than during
exercise in COPD, and wake SaO, predicts nocturnal

desaturation better than exercise SaO, or wake PaCO,
Mulloy E, Chest 1996



HYPOVENTILATION SYNDROMES

COPD Obesity NDM, thoracic cage deformity
‘ l l l
Airway resistance 1 || Restrictive ventil.disorder Upper airway resist. | Muscle weakness
|
l Muscle weakness l l
Ventil. work
‘ I Hypoventilation,

Alveolar hypoventilation / obstructive and central
\ o -

Nighttime blood gas alterations PaO,,, PaCO, l

! !
HCO, retention l Sleep fragmentation, bad sleep quality

! !

Impaired chemosensitivity Daytime symptoms, bad QOL .
Daytime somnolence -
\, :
Daytime blodd gas alter.
"4 [ ~

Acute exacerbations Cor pulmonale chr. CO, narcosis

N ! 4

Recurrent hospitalisation, death

Kenneth et al. Chest 2007 .



COPD and Poor Sleep:
A Two Way Street

How does sleep impact COPD?

Reduced chemosensitivity
Reduced pulmonary function
Impaired muscle performance
Systemic inflammation

How does COPD impact sleep?

Symptoms cause sleep disturbance
Hypoxemia and hypercarbia disturb sleep

Kent BD,

Sleep Med 2014



XA kal untvog

Original Article

Disturbed sleep among COPD patients is longitudinally associated with mortality
and adverse COPD outcomes

Theodore A. Omachi®*, Paul D. Blanc®, David M. Claman?, Hubert Chen?, Edward H. Yelin <<,

. d L cd
Laura Julian®, Patricia P. Katz Sieey Medicine 13 (2012) 476483

Cross-sectional assodation of disturbed sleep with COPD symptoms and severity

among 98 COPD subjects. COPD
symptoms and iti i
prp—— Ve ympt Cognitive Dysfunction,
Depression,
Cough symptoms 330(1.1-9.7) 0034 Anxiety
Dyspnea Scale® 14(1.1-1.7) 0.00:4
COPD Severity Score” 19(1.1=3.2) 0015
Oxyegen saturation = 92% 22 (0.7-65) 018
FEV,© 097 (0.4-2.2) 094
Exacerbations,
"""""""" > | Utilization
Pathway #3 Death
Table 6
Secondary analysis: Association between sleep disturbance at baseline and subsequent health outcomes, by COFD GOLD stage.
COPD exacerbations Respiratory-related emergency utilization All-cause mortality
OR (95% C1) p-value OR (95% CI) p-value HE (95% CI) p-value
GOLD 1 and 2 (n=56) 1.9(0.5-7.4) 39 (05-33) 3.2({0.2-50)
p=038 p=0.21 p=0.42
COLD 3 and 4 (n=42) MiA® 151 (1.4-159) 45(13-16)

p=0.02 p=0.02
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« EXercise is known to promote and to consolidate sleep

* In this study of 64 patients with severe COPD (FEV1%
53), 8 weeks of pulmonary rehab improved Pittsburgh
Sleep Quality Index (PSQI) and Health-related Quality
of Life (HRQoL).

Soler X, COPD 2013



Effect of nocturnal nasal oxygen on Sa0,,
systemic and pulmonary artery pressures
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Sleep Disorders in Chronic Obstructive Pulmonary Disease:

Etiology, Impact, and Management
Rohit Budhiraja, MD'; Tauseef & Siddigi, MD*;, Stuart F. Quan, MD%3
!Division af Pulmenary, Critical Care, and Sleep Medicine, Department of Medicine, Tufts Medical Center, Boston, MA;
‘Division of Allergy, Crifical Care, Pulmonary and Sleep Medicine, Department of Medicine, University of Arizona College
af Medicine, Tucson, AZ; *Divisions of Sleep Medicine, Brigham and Women's Hospital and Harvard Medical School,
Boston, M4

Journal of Clinical Sleep Medicine, Vol 11, No. 3, 2015
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2. NuxTepivn uttocuyovaiyia

3. NuXTEPIVOC UTTOAEPIOUOC

4. 2UvOPONO AVNOUXWYV AKPWV
5. 2AY



OSA + COPD= Overiap Syndrome

H XAIl kai to 2AY e€ival TTaBOAOYIKEC KATAOTACEIC TIOU
xapaktnpidovTal atmo uwnAo €TTITTOAQCHO, TTOU UTToAoyideTal
oto 10%, av Kal n ouxvotnTa Twv OIaTAPAXWY TNG
avatrvong oTtov Utrvo (sleep-disordered breathing- SDB)

gival onUavTIKA upnAoTEPN

Diaz Guzman E.Clin Chest Med 2014
Senaratna CV et al Sleep Med Rev 2016
Heinzer R et al. Lancet Respir Med 2015

H TauTtOxpovn TTapouadia Toug atroTeAEl TNV KAIVIKA ovToTnTA
mTou ovopaletar  20vdpopo EmkaAuwng (Overlap
Syndrome)
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20vdpopo aAAndoemkaAuywng XAIMN-zZAY
(overlap syndrome)

H ocuvutmapgn kai Twv duo voonuatwyv (XAl kar ZAY) tautdéxpova o€ €vav aoBevry aTTOTEAEI TO
oUVOPONO AAANAOETTIKAAUWNG OTTWC TTEPIYPAPONKE yia TTpwTN Qopd atrd Tov David Flenley 1o 1985

O emTTOAACUOC TOU OUVOPOUOU OTO YEVIKO TTANBUCUO QTTO EKTIMAOEIG TAUTOXPOVA Kal Twv Ouo
TTabnoswyv ecivar 1% aAAG avapéveralr va augnBei AOyw Kal TG auavoudevng ETTITITWONS TNG
TTAXUOOPKIAG, w¢ TTapAayovTa KivoUvou, aTO YEVIKO TTANBUCUO

McNicholas WT. Chronic obstructive pulmonary disease and obstructive sleep apnoea-the overlap syndrome.
J Thorac Dis 2016;8:236—-242

2.€ Mia TTpéopaTn YEAETN TTapathpnong dIaToTwonkKe o1 To 2ZAY €ival 101aiITEPO OUXVO O€ Q0OEVEIC
ME ooPBapou BaBuou XAl avadeikvuovtag Tn cuoxETIoON METACU Tou 2AY Kal TNG ooBapoTtnTag TNG
aTToPPagENg

Soler X, et al. High Prevalence of Obstructive Sleep Apnea in Patients with Moderate to Severe Chronic Obstructive
Pulmonary Disease. Ann Am Thorac Soc 2015;12:1219-1225



OSA + COPD=0Overlap Syndrome

Definitions of COPD and OSA vary, so....prevalence
estimates of the overlap syndrome vary

As many as 15% of COPD patients have co-existent OSA
Carratu P ERJ 2008

In patients with OSA, prevalence of COPD is 7.6%
(compared to patients without OSA, where prevalence is
3.7%)

Greenberg-Dotan S, Sleep Breath 2013

For patients with GOLD stage 4 COPD, the prevalence of
OSAis 43%

Areias V, Rev Port Pneumol 2014



20vdpopo aAAnidoemkaAuywng XAlMN-zZAY
(overlap syndrome)

SLEEP
HEART )
HEALTH @ monica

QO0T1600, O€ TIPOYEVEOTEPEC TIOAUKEVTPIKEG MEAETEC TTOU Q@oOpoUCaV OTNV EKTIKNON
kapdlayyelakwy TTapayoviwy (Sleep Heart Health Study and Multinational Monitoring of
Trends and Determinants in Cardiovascular Disease-MONICA 1) ¢ BpéOnke ocuoXETion
METAEU TWV dUO TTABNOEWV

O1 duo auTéc PENETEC cixav €va BaoIKO TTEPIOPIOUO, TN Xprion acbevwyv e Ao Babuod
amméepagns, yeyovog TTou emIReRalwvel Ta veoTepa dedouéva, OTI dnAadr) acBeveic ue
oofapou Baduou XAl trapouacidlouv augnuévo Kivouvo va €xouv kal 2AY

AtloonueiwTo gival 11, atrd TIG duo TTpoavaepBeioeg PeAETeg (Sleep Heart Health Study
kai MONICA 1), o1 aoB¢eveic pe GOLD Il otadio XAl ftav 19% kai 11% avTioToiXWwg, EVW
ol aoB¢eveic ue ZAY nrav 14% kai 11% avrioToixa



- CLINICAL REVIEW

seeprediie Current evidence on prevalence and clinical outcomes of co-morbid
obstructive sleep apnea and chronic obstructive pulmonary disease: A

B | systematic review

Md Shajedur R. Shawon ?, Jennifer L. Perret © ¢, Chamara V. Senaratna “ ¢, Caroline Lodge °,
Garun S. Hamilton ", Shyamali C. Dharmage '

Table 1

Prevalence of overlap syndrome in general and hospital population.

Sleep Medicine Reviews 32 (2017) 58-68

Authors, year, reference Country  Sampling Characteristicsof  COPD Dx/OSA  AHIcutoff Oxygen Prevalence Prevalenae  Prevalence
study participants  Dx per hour desaturation of COPD of OSA of overlap
for hypopnea syndrome
General population
Azuma et al, 2014 [20] Japan Sample taken from Meanage439+82 Spirometry/ AHI > 5 >3% 63% 59.7% 3.6%
an urban wholesale and all male actigraph
company (n = 303)
Bednarek etal,2005[18] Poland Random population Agerange was 41  Spirometry/lab  AHI> 5 2% 10% 1.7% 1%
sample (n =676) ~72yand52%male PSG
Sanderset al., 2003 [19] USA Random sample >40 y were Spirometry/ AHI > 15 4% 19.1% 18% 2.7%
from sleep heart included and mean  unattended
health study age of 63y:47% home PSG
(n = 5954) male
Hospital population
Ganga et al, 2013 [21] USA Consecutive elderly Age range was 65  Treatment/ AHI > 5 »3% 155% 3% 1%
(>65 y) in-patients -89 y sleep
(n = 2873) labor atory
Stanchina et al., 2013 [22] USA Consecutive Mean age of CPT codes 104% 21.3% 2.1%
patients from OSA = 61.6;
outpatient COPD = 69 and
department overlap
(n=10721) syndrome = 614y




CLINICAL REVIEW

X Current evidence on prevalence and clinical outcomes of co-morbid
obstructive sleep apnea and chronic obstructive pulmonary disease: A
systematic review

Md Shajedur R. Shawon ?, Jennifer L. Perret ““, Chamara V. Senaratna ¢, Caroline Lodge ,
Garun S. Hamilton ™", Shyamali C. Dharmage '

Sleep Medicine Reviews 32 (2017) 58-68

Table 2
Prevalence of overlap syndrome among OSA patient groups.
Authors, year, reference Country Sampling Characteristics COPD Dx/05A  AHI cut off per  Oxygen Prevalence Remarks
of study D hour desaturation of overlap
participants for hypoprea  syndrome
Chaouat et al, 1995 [7]  Framce Consecubively recruited Mean age Spirornetiy lab  AHIL = 20 112 Older 05 group
sleep lab patents 54+ 10y and PSG (p=001)
{n = 265) 92% male
Chokhani et al, 2005 [25] Nepal Consecutively recruited Mean age (0SA) COPD AHl =5 >4% 4318%
sleep patients 57 yi(range 6 medication/
excluding those with an —85); 69.6% home PSG
AHI <5 (n = 89) rmale
Greenberg-Dotan etal.,  Israel Consecutively recruited Mean age D9 codeflab AHL= 5 =4% 7.6%
2014 [34] 1497 adult OSA patients 555 £ 11.1y:  PSG
76.5% male
Lopez et al, 2009 [23] Puerto Rico Consecutively recruited Spirometry lab AHL = 5 with 55.7%
sleEp lab patients PsSG Sy mploms oF
(n=52) AHI=> 15
without
symptoms
O'Brien et al, 2005 [24]  Ireland Consecutive patients Physidan/ AHI = 5 with =3% 41% Older 05 group
with O5A with CPAP home PSG Symptoms or (p = 0LD0H)
therapy (0= 120) AHl= 10
without
symptoms
Rizzi at el, 1997 [33] Italy Consecutively recruited Mean age Spirometry lab AHIL = 15 >4% 19.5%
sleep lab patents 56+ 10y and PSG
(= 168) B6% male
Shiina et al, 2012 [26] Japan Consecutively recruited Mean age of Spirometry lab AHIL > 5 =3% 1% Older 05 group
sleep lab patenits 504 yand all  PSG (p < 0.01)
(n=524) rmale
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Prevalenoe of overlap syndrome among COPD patient groups.

Sleep Medicine Reviews 32 (2017) 5868

Authors, year, reference Country Sampling Char acteristics of COPD DxfOSA  AHI cut off per hour  Oxyzen Prevalence of
study partidpants  Dx desaturation overlap
for hy popnea syrudrome
Diomidous et al., 2002 [27] Greea: Elderly COPD patients  55% male Spirrometry ESS 214%
(=70 ¥ purposively and Berlin
selected (n = 500) questionnaires
Kumar et al., 2013 [28] India Consecutive patents 5pirometry ESS 18.0%
with confirmed COPD & Berlin
from outpatient clinic questionnaires
(n =72)
Larseon et al, 2001 [38] Sweden Bronchitic patients Treatment) AHL = 10 plus 4% 54%
were selected from a home PSG daytime symptoms
population study
n=471)
Machado et al., 2000 [29]  Brazil Consecutively recruited Sprometryflab  AHL = 15 =3% 15.7%
hypoxemic COPD PSG
patients recewing LTOT
(n =603)
Perimenis et al, 2007 [43]) Greeas Consecutive COPD All male patients Sprometryflab  AHI = 5 with » 2% 1028%
patients from PSG SYmptoms
outpatient Clinic
n =720}
Shaya et al., 2009 [15] LsA ACOPD cohort from Mean age 524 ¥ ICDY9 codes/ 287%
Medicaid insurance ICDY codes
beneficiaries (n= 3455}
Soler et al., 2015 [30] LSA Consecutive patents Meanage 672 + 81 Sprrometry/ AHL > 5 =3% 65.9%
apied =40 ¥ with ¥: 54% male and home PSG
wnfirmed diagnosis of  37% received LTOT
COPD (Moderate to
seviere cases ) and =10
pack-years of smoking
exposure [n = 44)
Steveling et al, 2014 [50]  Switzerland Consecutive patients Mean age 64 v & Spirometry| AHL= 10 = 4% 19.0%
with confirmed COPD  range 42-90y; 63% home PSG
from outpatient clinic  male
n=177)
Turcani et al., 2014 [31] Czech Republic  Consecutive patents Median age of 66 ¥ Physician/lab AHL > 5 =3% 51%
hospitalized for COPD PSG
exacerbations (n =35)
Venkateswaran et al, Singapore COPD patients Mean age 71 £ 9y;  Physician/lab AHIL = 5 63.6%
2014 [51] aged = 40 y were B6% male PSG

recruited from hospital
(n =22}




20vopopo aAAnAosmkaAuywng XAN-ZAY
(overlap syndrome)

2Uvdpopo
aAAnAeTTIkGAUYNg

Mapdyovteg ZAAY

nAIKia, K&TTvIGuQ,
TTaXUCapPKia,
KOPTIKOOTEPOEIDH

[a Tapadelypa, o1 acBeveic pe XAl €xouv ouxva JUOTTABEIO TWV OKEAETIKWY HUWVY,
€ITE WG ATTOTEAECUA TNG VOOOU KOl TOU KATTVIOUATOG €iTE WG ATTOTEAECUA TNG HAKPAG
BepaTTEiag PE KOPTIKOEIDN, JE ATTOTEAEOMUA T QUCAEITOUPYIa TwV dIATEIVOVTWY HUWV
TOU QVWTEPOU agpaywyou Kal TNV TTpodiadeon yia ZAY

ATTO TNV AAAN TTAEUPA, O€ £va TTEIPAMATIKO JOVTEAO PAVNKE OTI N ETTAVOAAUBAVONEVN
OUYKAEION TOU QVWTEPOU AEPAYWYOU, OTTWG OUPBaivel o€ aoBeveic pe ZAY, aucavel
TNV QVTIOTAOT TOU KATWTEPOU QEPAYWYOU Kal 0dNYEi o€ ammdéppagn

Agusti AGN et al. Skeletal muscle apoptosis and weight loss in chronic obstructive pulmonary disease.
Am J Respir Crit Care Med 2002;166:485-489

Nadel JA, Widdicombe JG: Reflex effects of upper airway irritation on total lung resistance and blood pressure.
J Appl Physiol 1962;17:861-865



2U0vépopo aAAnldoemkaiAuywng XAMN-ZAY
(overlap syndrome)

4 )\
Rostral Fluid Shift
Cigarette Smoking

Skeletal muscle weakness
Medications - Corticosteroids

Promoting

Factors for
0OSA \ J
~
COPD
S

Protective g
Factors for Low BMI

0SA Lung Hyperinflation
Diminished REM sleep
Older Age
Medications - Theophylline

Adapted from McNicholas et al., European Respiratory Review 2013 22: 365-375



Effect of Emphysema Severity on the Apnea-Hypopnea Index in
Smokers with Obstructive Sleep Apnea

Samuel L. Krachman®, Rachna Tiwari', Maria Elena Vega' Dachai Yu', Xavier Soler %, Fredric Jaffe', Victor Kim’,
Irene Swift', Gilbert E. D'Alonzo’, Gerard J. Criner’, and the COPDGene Investigators

1DE|:rElrtI'I"EF‘It of Pulmonary, Critical Care, and Sleep Medicine, Temple Unh-'ersity School of Medicing, Philadelphia,
Pennsyhania; “Department of Pulmonary, Critical Care, and Skeep Medicine University of California, San Diego, San Diego, California

AnnalsATS Volume 13 Number 7| July 2016
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Q) ORIGINAL RESEARCH

Sleep Apnea Clinical Score, Berlin Questionnaire,
or Epworth Sleepiness Scale: which is the best
obstructive sleep apnea predictor in patients

with COPD!?

—— SACS
BG
ESS

0 20 40 60 80 100
100-specificity (%)

Figure 2 ROC curves for SACS, BO). and E55.
Abbreviations: B, Berlin Questionnaire; ESS, Epworth Sleepiness Scale; ROC,
receiver-operating characteristic; SACS, Sleep Apnea Clinical Score.




Aiayvwon ZAY o€ aoOeveig
pe XAn

* NuxTtepivr) oEUUETpIa: O UTTOAOYIOUOC TOU OEIKTN ATTOKOPECHOU
Bonbdsl o100 screening acBevwy e uwnAn pre-test probability yia
2AY

* H xprion TNG OCUUETPIAC WG EPYAAEIO TTPOCUNTITWHATIKOU
EAEYXOU EXEI MIKPOTEPN A&ia OTO METPIO- Bapu ZAY

* Nuxtepiv) yétpnon end tidal/ transcutaneous COz2

* Gold standard: PSG

Bogdan M. Maedica 2013
Scott AS. Can Respir J 2013
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< CLINICAL REVIEW

seepredicly Current evidence on prevalence and clinical outcomes of co-morbid
; obstructive sleep apnea and chronic obstructive pulmonary disease: A
. I systematic review

Md Shajedur R. Shawon ?, Jennifer L. Perret ““, Chamara V. Senaratna ¢, Caroline Lodge ,
Garun S. Hamilton ™", Shyamali C. Dharmage '

Sleep Medicine Reviews 32 (2017) 58-68

Polysomnographic findings of overlap syndrome patients in omparison to OSA alone patents.

Authors, year, references Sleep parameters Overlap syndrome O5A only Remarks
Azuma et al., 2014 [20] AHI (per hour) 142 + 86 16.1 + 119
5a0, [Mean) 959 + 1.3 954 + 1.7
5a0; nadir 806 + 11.2 81273
Bednarek et al, 2005 [18] AHI{per hout) 19.0 253 NS
Sa0, (Mean) 296 923 P =000
T90 (%) 254 182 P =004
Chaouat et al, 1995 [7] AHI{per hout) 89 + 37 76 +32 NS
Sa0h (Mean) B9+ 4 91 +4 P <005
5al; nadir B4+7 B6 + 6 N5
Time spent in apneaftotal sleep time ratio (%) 22415 24 +18 NS
Greenberg-Dotan et al., 2014 [34] AHI {per hour) 41 £ 25 34 +25 P =009
TA0 (%) 28+ 2 14 +25 P — 00
Sleep effidency (%) 7+ 14 79+19 P =06
Hawrylkiewicz et al., 2004 [32] AHI {per hour) 64+ 19 62 +22
5a, [Mean) B0.2 + 85 874154
5a0; nadir S007 + 197 574 +£ 159
TO0 (%) 769 + 257 483 + 254
Rizzi et al, 1997 [33] AHI {per hour) 31 + 16 40 +11 P =005
Sa0h (Mean) B9+ 5 92 +5 P =005
5al; nadir 75+ 12 72 16 N5
Sleep effidency (% sleep time) 78+ 14 B85+14 P =005
Sanders et al., 2003 [19] Odds ratio of having = 5% total sleep 8.06 (95% (1 5.55-11.69) 898 (95% Cl1 686—-11.74)

time spent with Sp0,; < 90% in
compared to normal individuals
after adjusting for possible confounders

Shiina et al, 2012 [26] AHI (per hour) 309 337 P=018
Sa0y, (mean) 95.0 95.0 P =063
Sa0, nadir 810 81.0 P—018

Sleep effidency (% sleep time) 785 839 P <001




How is the Overiap Syndrome
Different than COPD or OSA?

Patients with the Overlap Syndrome have increased risk of
complications compared to those with COPD or OSA alone

Gan WQ Thorax, 2004
Greenberg-Dotan S, Sleep Breath 2013

Respiratory failure
Pulmonary hypertension
Hypoventilation

More severe hypoxemia
Diabetes

Obesity

Death



ORIGINAL ARTICLE

Coexistence of OSA may compensate for sleep
related reduction in neural respiratory drive in
patients with COPD

Bai-Ting He,' Gan Lu,* Si-Chang Xiao," Rui Chen,” Joerg Steier,” John Moxham,”
Michael | Polkey,® Yuan-Ming Luo’ He B-T, et af. Thorax 2017;72:256-262. doi:10.1136/thoraxjnl-2016-208467

What is the key question?

» The mechanisms underlying sleep-related
hypoventilation in patients with coexistent
COPD and obstructive sleep apnoea (05SA), an
overlap syndrome, are unknown.

What is the bottom line?

» This study shows that sleep-related
hypoventilation in patients with overlap
syndrome is due to an increase in upper airway
resistance associated with OSA rather than
reduction of neural respiratory drive associated
with COPD.

Why read on?

» Sleep-related hypoventilation in patients with
COPD alone mainly occurs because of a
decrease in neural respiratory drive whereas it
is mainly a result of an increase in upper
airway resistance in patients with overlap
syndrome.
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Outcome s Authors, year, references Country Study design Study population Confounders adjusted Main findings
for
Cardiowvascular Chaouat et al, 1995 [7] Franoce Cross-sectional Consecutive Ly Paly;, Pall,, FEW1 05 patients had
disease recruited sleep lab significanty higher
patients (n = 265) pulmonary
hayfpeer te nsion than
OSA patients (42 vs.
13%: p < 0.001)
Ganga et al., 20013 [21] usA Retrospective Consecutive Age, male, COPD, heart Incdde nce of new-onset
cohort with 2 recruited elderly failure, valhvular atrial fibrillation
v Follow-up { =65 ¥} from disorders, was significanty higher
inpatients hy pertension, chronic in 0% patients
{n = 2873) kidney disease than O5%A patients
(2145 wvs BTE:
F < 0,05 ). Odds ratio:
366, 95% CI: 1.056
6860, (P = 0L007)
Hawrylkiewice et al., 2004 [32] Poland Cross-sectional 67 OSA patients The occurrence of
and 17 overlap pulmonary
syndrome patients haypeer te nsion was
higher in OS5 patients
than OSA patients (82%
ws, 168} Pulmonary
hyper tension did not
morrelate with severity
of nocturnal
desaturation
Sharma et al., 2013 [35] usa Cross-sectional 18 COPD patients BV was significantly
included and seven higher in overlap
of them had patients than COPD
owverlap sy ndromme only patients (19 + 6
wersus 11 + 6; p= 002}
On quality of life Mermigkiset al, 2007 [12] Gree o= Case—mntrol 30 05 patients and Over lap sy nd rorme
15 age-matched patents had
COFPD controls significantdy lower
qualiy of life (as
measured by St
George's respiratory
gquestionnaire) than the
mntrols
Zohal et al, 2014 [49] lran Cross-sectional 139 COPD patents 0% patients had worse

wiere included and
assessed for OS5

quality of life {score
LG + 10.4) than COPD




Overlap patients at greater risk for AF
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Review causes of nocturnal hypoxemia
in overlap syndrome patients

Mainly apnea or hwopny Mainly hypopnea driven

driven by arousal by hypoxemia

A : Lung disease
Upper airw ay . SRR
. q.ollapsc | | Byposasita
- (i} CPAP ~ (yNppy (1) Nocturnal oxygen
(ii) Alternative e (“)((;OPD thcrl:'py
anatomical thcrapv S ronchodilator,
(¢.g.weightloss, = = = and lg‘s;q
- o (i) Tobacco cessation
positional therapy,
and surgery)

Jen R et al. Can Respir J 2016
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On mortality

COPD exacerbation

Machado et al, 2010 [29]

Marin et al, 2010 [13]

Stanchina et al, 2013 [22]

Marin et al, 2010 [13]

Brazil

Spain

Spain

Prospective cohort
with 10 y follow-up

Prospective cohort
with median
follow-up of 9.4 ¥

Prospective cohort

Prospectivie cohort
with median
follow-up of 94 ¥
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95 COPD patents
receiving LTOT and
concurrently
diagnosed with
05A. 61 received
CPAP and 34 did
ot

228 patients with
05 treated with
CPAP, 213 patients
with 05 not treated
with CPAP, and 210
COPD-only patients

227 patients with
overlap syndrome
treated with CPAP.

228 patients with
05 treated with
CPAP, 213 patients
with 05 not treated
with CPAP, and 210
COPD-only patents

Age, smoking history,
obesity, CPAP, Pa0,,
Pal0y, bronchodilator,
FEV1, AHI, TS9O

Age, BMI, cur rent
smoker, alcohol use,
Charlson index,
severity of COPD, COPD
exacerbation, COPD
group, ESS

CPAP, gender, FEV,
AHI, BML, age, tobacco
active use, Charlson

index

Age, BMI, cur rent
smoker, alcohol use,
Charlson index,
severity of COPD, COPD
exacerbation, COPD
group, ESS

5y survival was
significanty higher in
CPAP-treated patients
(71%) compared to the
non-treated group
(26%) (p < Q.O001) The
hazard ratio for death
in CPAP-treated versus
non-treated patients
was 0.19 (95% (1 0.08
0.48).
Patients with overlap
syndrome not weated
with CPAP had a higher
mortality (relative risk,
L79; 95% CI: 1.16
2.77) versus the
COPD-only group.
Hours of CPAP use and
age were independent
predictors of mortality
(HRO.71 and 1.14,
p < 0001, 0.002).
Patients with overlap
syndrome not reated
with CPAP were more
likely to suffer a severe
COPD exacerbation
leading to
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Authors, year, references

Country

Study design

Study population

Confounders adjusted
for

Main findings

Medical utilization
and costs

Shaya et al., 2009 [ 15]

LisA

Prospective cohort

3455 COPD patients
from which 2.87%
had conomitant
diagnosis of 0SA

Age, gender, race,
obesity, Charlkon index,
and number of days in
cohort

hospitalization { relative

risk, 1.70; 95% Cl: 1.21
238)versus the

COPD-only group.

05 patients had greater

medical

utilizations (134 vs,

8.2) compared

to COPD {p < (LOO1).

Mean overall

annual costs for 05

pabents were

significanty higher

($5903 vs. $4748)

than COPD only group.

(p = 0.035)
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(overlap syndrome)
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20 AtroteAeopaTikOTNTA BepaTtreiag ye CPAP
P<0.001
%5 2 4 & & 1 w
No at risk voare
COPD 210 203 196 184 144 89

10
Overiap with CPAP 228 223 215 201 167 97 8
Overiap without CPAP 213 204 186 161 121 57 3

100+
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& - Marin JM, Soriano JB, Carrizo 8, et al. Qutcomes in Patients with Chronic Obstructive Pulmanary
gg 0] O Disease and Obstructive Sleep Apnea. American Journal of Respiratory and Critical Care
20- === Overlap without CPAP
P<0.001 Medicine 2010; 182325331
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No at risk koo
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Overiap with CPAP 228 222 202 168 114 41
Overiap without CPAP 213 197 165 124 66 24



Hours of CPAP use: wes(].]  s—_i 4-b B-8

1.0°
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0.8- CPAP use is associated with

reduced mortality in the
Overlap Syndrome, and
06- some use (2-4 hours) is
better than none.

Survival

0.4 -

0.2 7

0.0 .

M S Stanchina ML, JCSM 2013, N=227



CLINICAL FEATURES AND TRE

Quality of life
— High burden of nocturnal symptoms
— Not influenced by other therapies
« PR
+ Bronchodilators

Exacerbations

— Reduced frequency in compliant
patients

Mortality

— Dose response effect

— Effect most pronounced in hypercapnic
patients
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Survenl probabdty (%)
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ATMENT EFFECTS

Hypercapnic
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CLINICAL FEATURES AND TREATMENT EFFECTS

 Quality of life e
— High burden of noctumal symptoms .
— Not influenced by other therapies
+ PR
+ Bronchodilators
+ Exacerbations b g [

— Reduced frequency in compliant
patients
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THE GUIDELINES SAY...

Practice Parameters for the Use of Autotitrating Continuous Positive Airway
Pressure Devices for Titrating Pressures and reatin%AduIt Patients with
Obstructive Sleep Apnea Syndrome: An Update for 2007

An American Academy of Sleep Medicing Report

3, RECOMMENDATIONS

3.2, Patients with congestive heart failure, significant lung
disease such as chronic obstructive pulmonary disease,
patients expected to have noctumal arterial oxyhemoglobin
desaturation due to conditions other than OSA (e.g., obesity
hypoventilation syndrome), patients who do not snore (either
naturally or as a result of palate surgery), and patients who have
central sleep apnea syndromes are not currently candidates for
APAP titration or treatment. (Standard)

This recommendation is unchanged from the previous pa-
rameter paper.” Most studies evaluating APAP, regardless of the
technology used, exclude such patients because the sensors and
algorithms identifying respiratory ¢vents may not be sensitive
or specific under these circumstances.

4.0 AREAS FOR FUTURE RESEARCH

4.1 In order for APAP to better apply to usual clinical
circumstances, studies are needed that clarify which patients
can and cannot be served by APAP devices, with particular
attention to subjects with mild OSA or comorbidities.




NIV for COPD

Can improve gas exchange during wakefulness
Can improve sleep quality

Meecham Jones DJ Am J Respir Crit Care Med 1995

Can be withdrawn for up to 2 weeks without deterioration
In daytime ABGs

Masa Jimenez JF Chest 1995

Can reduce need for Iintubation and mechanical
ventilation in COPD exacerbations

Brochard L NEJM 1995

May improve dyspnea and QoL

Bhatt SP Intrn J COPD

Is associated with improved mortality in retrospective
trials, but not RCTs.

Controversy exists about whether to use high-intensity
(rate) or high pressure settings.



EAgyXog acOeviov XA yia ZAY §%
NMOoTE TIPETEI VA YIVETAI;

*YTTEQKATIVIO OTNV €ypnyopaon ducavaAoya uynAn o€
oxXEON ME TNV ATTOPPOALCN

*‘METploG- coBapdC VUXTEPIVOC ATTOKOPETUOC
[lveupovikn utréptaon kai AF

* XaMNAOTEPOC AVATIVEOUEVOC OYKOC Kal UWPNAOTEPOC
QVATIVEUOTIKOC puBuocg aTo overlap

Radwan L et al. Eur Respir J 1995



@ ' - Diagnosis
! *Red flags” for OSA in CDPD:\\. ¢ First optimize COPD: \

- Obesity - Inhaled/oral Red
- Gnoring corticosteroids Flags
- Excessive daytime - Bronchodilators Persist Pnlysnmnclngrap:h-,-
sleepiness —=| -Tobacco cessation Y Emphasis an:
-Fl i
- AM headaches with O, 'F'UWE'I'IEW rtfhab -;?1":;:&31;
- Hypercapnia/pulmonary - Weight loss (if obese) P
HTN out of propaortion to '\_ _‘/ T OSA
\\iFT abnormalities /
L
" N Lvaercapnia? J
Conservative therapy

! Yes No
(e.g. Dental device, | s “ ‘,///
S

positional therapy) Mainly Yes
Symptoms nypopreas
persist l No (mot apneas) - . ~
~ 4’// Bilevel PAP
treatment to
CPAP therapy ctabilize/normalize
. pCO, and pO,
) —-.___‘______ﬂ o Add k_f_'_,__f’_ . J
Hypoxia nocturnal Hypoxia
Management Persists 0, Persists

Figore 3. hlanagement algorithm for patients with COPD

Patieats with COPD should be assessed for any “red flags" that might suggest the presence
of concuerent OSA . If present, COPD should be optimized prior to vodergoing
polysomnography. Atention should be paid to the flow sicnal and spoea index whea
assessing the severity of OSA_ If hypercapnia is preseat, the patient can begin on BiLevel
positive airway pressure. If flow limitation is present without sisnificant spoeas,
conservative therapy such az a mandibular advascement device, weight loss, and positional
therapy should be conzidered. If apoea: predominate, CPAP should be started. Supplemental
oxyeen shovld be added if hypoxemia persists.



Summary/Conclusions

« Sleep and COPD have adverse effects on each
other (exacerbation, CV comorbidity, mortality)

« COPD + OSA (Overlap Syndrome) is best
treated with CPAP

* NIV shows promise, but is still poorly studied
and expensive



