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Definition of COPD

Global gy for the D

Prevention of Chronic Obstructive Pulmonary Disease

2020 REPORT

Chronic Obstructive Pulmonary Disease (COPD) is a common, preventable
and treatable disease that is characterized by persistent respiratory
symptoms and airflow limitation that is due to airway and/or alveolar
abnormalities usually caused by significant exposure to noxious particles or
gases and influenced by host factors including abnormal lung
development. Significant comorbidities may have an impact on

morbidity and mortality.
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FIGURE 4.1
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} Self-management education (written action plan)
with integrated self-management regarding:

« Breathlessness and energy conservation techniques,
and stress management strategies

) Pulmonary rehabilitation (PR) program and/or
maintenance exercise program post PR

* EXACERBATIONS o

) Self-management education (written action plan)
that is personalized with respect to:

* Avoidance of aggravating factors

* How to monitor/manage worsening of
symptoms

* Contact information in the event of
an exacerbation

TABLE 4.9

© 2020 Global Initiative for Chronic Qbstructive 1 ung Disease
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REVIEW
SLEEP AND BREATHING

Sleep disorders in COPD: the forgotten
dimension
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Sleep-related disorders in
chronic obstructive
pulmonary disease

Erpaet v, Resgiv. b 301, M58 Q204

Chronic obstructive pulmonary disease and obstructive sleep
apnoea—the overlap syndrome

EVIEWS

Walter T. McNicholas

Department of Regplratpry and Sleep Medleine, St. Vineent’s Unbverglty Hoeplaal, Cpnway Ingtirute of Blgmpleeular and Blgemedical Bescarch,
Untrerstty College Dublin, Dublin, Ircland

Corvrzgondimer to: Prof. Walter T Mcllchghe, MD. Pulmpmary and Sleep Disgrdery Unde, St Vineent’s Untverglty Hpgpleal, Elm Park, Duoblin 4,
Irchind. Emall: walter meabcholasfiucd bc.

Abstrast: Chronic ohstructive pulmgnary disesse (COPD) and obstroctive sleep apnoea (0S4) are highly
prevalent disprders and the co-existence of both disorders, termed the grerlap gmdrome, affects st least 1% of
the adult population. Ptient; with the grerlap gyndrome typieally esperience more prongunced ngeturnal geygen
desaturation and there it:a high prevalence of pulmonary hypertension in such patients. Recent evidence suggests
that the prevalence of each disgeder together ig higher thin might be peedited by simple prevalence stistics,
althyugh the evidence i not clear-cut in thig regard. Sleep itpelf can have several negative effects in patients with
COPD. Sleep quality is diminighed with recuced ampunty of dgw wave and rapid-eye-movement (REM) sleep,
which may contriate t daptime sympeoms such ; fatigue and lethargy. Furthermore, ngemal physiglpgieal
adaptatigng during gleep that repolt in mild hypoventilation in normal subject; are more pronpunced in COPD,
which can seqult in clinically important noetumal gaygen desataration. Management of sleep disgeder; in patienty
with COPD should address both sleep quality and disordered gas exchange. Mon-invasive pressure support is
beneficial in selected eager, particularly during acute emcerhatigns agspeiared with respiratory faitre, and ig
particularly helpful in patients with the overlap syndrome. There ig limited evidence of benefit from pressure
suppoet in the chronic sewting in COPD patienty withgor 054

F Thowae Diz 2016:823:236-242
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Review Arficle

Sleep in Chronic Obstructive Pulmonary Disease:
Evidence Gaps and Challenges

Rachel Jen,"* Yanra 11" Bobert L. Owens,” and Atul Malkotra®

ORIGINAL ARTICLE
COPD

Prevalence of night-time dyspnoea in
COPD and its implications for prognosis

Peter Lange'**4, Jacob Louis Marott®, Jergen Vestbo®* and
Berge Grenne Nordestgaard™™

Eur Respir J 2014; £43: 1570-1578 | 001 1011830903 1936001 24713

AMERICAN T
DOCUMENTS

Research Priorities in Pathophysiology for Sleep-disordered Breathing
in Patients with Chronic Obstructive Pulmonary Disease
An Official American Thoracic Society Research Statement

Atul Malhotra, Alan R. Schwartz, Hartmut Schneider, Robert L. Owens, Pamela DeYoung, Meilan K. Han,
Jadwiga A. Wedzicha, Nadia N. Hansel, Michelle R. Zeidler, Kevin C. Wilson, and M. Safwan Badr, on behalf of the ATS
Assembly on Sleep and Respiratory Neurobiology

Ths oFfca ReserrcH Staravent oF THe Averscan Troreos SoceTy wes serroved Decevesn 2017

Arn J Resgir Gt Came Med Vol 197, 553, o 200-299, Fel 1, 2018
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Sleep: a period for vulnerability for COPD

patients!!!!
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Arm J Respir Gt Cane Med Vol 197, k3, pp 288-299, Fa 1, 2018

First: loss of “wakefulness drive to breath”,
reduced hypercapnic and hypoxic chemo
sensitivity and muscle atonia during REM with
the flattening of diaphragm resulted in
desaturations and hypoventilation

27-70% COPD pts with awake Sa0O2: 90-95%

experience nocturnal hypoxemia
Sleep

hypoventilation

Second: cough is suppressed during sleep
leading to mucus plugging and hypersecretion,
affecting nocturnal gas exchange and leading to
productive cough in the morning

Third: Overlap syndrome (OSA and COPD)
associated with poor prognosis

>60% of COPD pts experience sleep symptoms
and/or bothersome dyspnea/cough at night,
often underreported and not part of routine
clinical management




Sleep quality in COPD - EEG

o PSGs
Alterations in macro and micro architecture (changes of sleep-stage transitions
and microarousals)

o | SWS kai REM sleep
o | Sleep efficiency (50-70%),  TST

« 2014 May 15;10(5):517-22. doi: 10.5664/jcsm.3700.

Hypercapniais a key correlate of EEG activation and daytime sleepiness in
hypercapnic sleep disordered breathing patients.

Hypercapnia is a key correlate of EEG activation and daytime sleepiness in hypercapnic SDB patients. The

relationship between hypercapnia and sleepiness may be mediated by reduced neuro-electrical brain
activity (Delta/ Alpha ratio)

McSharry DG, et al . Respirology 2012; 17: 1119-1124.
Saaresranta T, et al. Respir Med 2005; 99: 856-89/




COPD and insomnia
J Clin Med 2015;11(3):259-270

Excessive Mucus 74 Initiating
Production Sleep

| Hypoventilation
REM i i
Sleep Reduced FRC mae Hypoxemia D|.ff|c5,||Fy
Increased 'E Malsnltalnlng
Chronic respiratory eep
Increased VPM e offort

Limitation

FRC = functional residual capacity; VPM = ventilation-perfusion mismatch;

REM = rapid eye movement.
pid ey SN

Table 1—Possible etiologies of insomnia in patients with
COPD.

+ Respiratory symptoms including cough, sputum production and

dyspnea

+ HNicoting use

+ Nicoting withdrawal

+ Increased work of breathing

* Hypoxia

+ Increased Sympathetic Activity

+ Comorbid anxiety and deprassion

+ Comorbid sleep disorders including SDE and RLS
+ Use of medications such as theaghyline

COPD patients with insomnia:

low health-related quality of life
low self-reported sleep quality

are more likely to suffer from
daytime sleepiness.

decreased productivity at work,
absenteeism, and traffic accidents




The relationship between sleep disturbance
and health status in patients with COPD

Introduction: The detection of insomnia in patients with COPD is assumed to be significantly
lower than the actual prevalence. In this study, we investigated the prevalence of insomnia and
the relationship between insomnia and health status in patients with COPD using two fairly
simple and straightforward questionnaires: COPD assessment test (CAT) and insomnia severity
index (ISI).

Patients and methods: A cross-sectional study was conducted using data from patients
undergoing treatment for COPD at St Paul’s Hospital, The Catholic University of Korea, between
December 2015 and August 2016. Patients were classified into three groups according to the ISI
score: a “clinical insomnia” group (ISI=15), a “subthreshold insomnia” group (IS18-15), and a
“non-insomnia” group (ISI<<8). Clinical parameters including past medical history, pulmonary
function tests, and questionnaire data were collected and analyzed.

Results: A total of 192 patients were recruited, of which 25.0% were found to have clinical
insomnia (ISI=8). Insomnia severity was related to all CAT component items except for cough,
and patients with higher CAT scores generally had more severe insomnia. Logistic regression
analysis revealed that CAT score was significantly associated with insomnia in these patients
(odds ratio, 1.23; 95% CI1, 1.13-1.34; p<<0.0001). CAT score was also a significant predictor
of insomnia (area under receiver operating characteristic curve, 0.779; p<<0.001). The optimal
predictive cutoff value was a CAT score >>14, giving a sensitivity and specificity of 66.7%
and 71.5%, respectively.

Conclusion: CAT score was closely related to insomnia severity in patients with COPD. The
use of CAT scores to assess for the presence and severity of insomnia in these patients may
allow for better detection and management and improve clinical practice.

International Journal of COPD 2018:13
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Sleep Disorders in Chronic Obstructive Pulmonary Disease:

Etiology, Impact, and Management

Rohit Budhiraja, MD'. Tausesf A Siddigi, MD® Stuart F. Quan, MD**

CENTRAL SLEEP APNEA

There 15 a dearth of studies assessing prevalence of central
sleep disordered breathing in patients with COPD. COPD iz
associated with several comorbidities or complications, which
in turn can be associated with central sleep apnea or Cheyne-
Stokes respiration. For example, patients with severe COPD
can develop pulmenary hypertension and right ventricnlar

— dysfunction One case ceries of 38 patiente wath pulmanary hy-
pertension from different etiologies revealed Cheyne-Stokes
respiration in 39% of the patients ™ Similarly COPD i1s fre-
quently associated with left ventricle diastolic dysfunction™*
as well as systolic heart failure ' both conditions known to be
associated with Cheyne-Stokes respiration.

J Clin Sleep Med 2013;11(3):259-270.

RESTLESS LEGS SYNDROME

The prevalence of RLS 15 higher in persons with COPD than
those without COPD}* Qne study showed significantly higher
odds of incidence of RLS in those with self-reported obstruc-
tive airway disease than those without obstructive airway dis-
ease (OR =2.8)°

While the etiology of RLS in COPD is yet to be clearly
elucidated, hypoxemia and/or hypercapnia mawv contribute fo
the pathogenesis of RLS. Indeed, a higher prevalence of RLS
has been reported in other pulmonary disorders including
sarcoidosis and pulmonary hypertension. Hypoxia, through

an increase in tyrosine hydroxylase and vascular endothelial

growth factor (WEGFE). The former is a_rate limiting enzyme
in dopamine synthesis and is increased in RLS. VEGF expres-
sion is increased in the substantia nigra and in the anterior
tibialis muscles of those suffering from RLS. Alterations in
nigrostriatal and/or extrastriatal dopaminergic pathwavs may
be zeen in persons with RLS. Nicotine, the primarv risk factor
for COPD, exerts some effects through stimulation of dopami-
nergic pathways. Whether these are related. and could influ-
ence the association between COPD and RLS 1s unclear. Iron
deficiency is likely causally related to RLS.™ Low ferritin in
some COPD patients may be responsible for RLS. Similarly,
comorbid renal failure may underlie RLS in some patients.
Several medications including antidepressants and dopamine
anfagomisis can worsen restless legs syndrome symptoms.'*
Finally, some individuals mav be genetically predisposed to
develop RLS 9
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Night-time dyspnoea in COPD patients

TAELE 1 Prevalence of night time dyspnoea according to different characteristics describing

individuals with chronic obstrudive pulmonary disease

Prevalence of night-time dyspnosa T
Wheezing
MNa 2.1 |98/2891] <0001
Yes 9.8 [130/1835]
Chronic mucus hypersecretion
Ma 2.7 |145/5288] <0001
Yos 10.5 1351 238
Peripheral oxygen saturation
»97% &1 |265/8438] 0002
£92% 10.0 [14/140]
mMRC score
=2 2.1 |n15/5392] <0001
a2 13.7 | 1481 224
Troubled by breathlessness
Mat alten 23 35377l <0001
Dften 237 (1w2/400]
Exacerbations in previous year
a &0 |257/8373] <0001
1 7.0 3114
=2 14.0 118129
Treated with any inhaled medication
Ma 3.4 |212/5954] <0001
Yes 10.8 1716500
GOLD
Grade’
1 3.0 |99/3301] <0001
2 4.9 [139/2845]
3 a9 |33/425]
4 15.4 |7435]
Group™
A 2.1 hoafsa1] <0001
8 129 l120/930]
C 24 7427
D 14,3 Waf29s)
Eur Respir J 2014&; £3: 1590-1578
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COPD-OSA Overlap Syndrome

The concurrent presence of COPD and OSA in one individual is referred to

as the “overlap syndrome”, a term first introduced by D.C. Flenley in 1985.

The diagnosis is made by full, in-laboratory PSG performed on a patient
with  COPD who presents with sleep-related complaints. Prevalence
ranged (in COPD population) from 8-55%

The typical PSG features are recurrent episodes of apnoeas and/or
hypopneas alternating with hyperpnea, arousals, and a variable degree of

oxygen desaturations and/or hypoventilation (REM sleep).
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Overlap Syndrome

Cigarette smoking
Adipose Tissue

Atherosclerotic
Plagues

Promoting
Factors for

Rostral Fluid Shift
Cigarette Smoking
Skeletal muscle weakness
Medications - Corticosteroids

OSA

Protective

Factors for
OSA

Low BMI
Lung Hyperinflation
Diminished REM sleep
Older Age
Medications - Theophylline

Endothelial
Dysfunction
res

Adipose Tissue
Cigarstte smoking

Cardiovascular
Disease

J Clin Med 2015;11(3):259-270

Expert Rev. Respir. Med. 8{1}, 79-88 (2014}
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SBD- Diagnosis

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 © d Chamara V. Senaratna ¢, Caroline Lodge ,
Garun S. Hamilton " ”, Shyamali C. Dharmage ©'

Sleep Medicine Reviews 32 (2017 ) 5868

Awake Sa02<95%, increased TST<90%

*Sleep complaints or symptoms suggestive of OSA

daytime hypercapnia (borderline daytime hypercapnia with
bicarbonate retension)

*More CV morbidity, poorer sleep quality, frequent COPD
exacerbations and increased medical cost

nocturnal supplemental oxygen

-

*Pts with mild COPD and evidence of pulmonary hypertension or

*COPD pts who develop morning headaches when treated with

Characteristics of COPD pt with probability of

Nocturnal oximetry (2 channels: heart
rate and oximetry), however can’t
effectively differentiate nocturnal
hypoxemia from COPD or OSA

PSG with EtCO2: the current best
diagnostic tool

The role of unattended portable sleep
study is unclear and more research is
needed

Canadizn Respiratory Jonroal
Volame 200 &, Article D 75471548, 5 pages
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The typical pattern of nocturnal oxygen
desaturation in COPD and overlap syndrome
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Berry RB: Sleep Medicine Pearls 2nd ed. Philadelphia: Hanley
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Figure 1 Diffecent patterns of oxygen desaturstion during sleep in patients with COPD (4), oveclap syndrome (B) and OSA (C). S20/Sp0;,
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PSG patterns
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Figure 2. Proiongead respiratory eventa. A representatve polysomnograph recording N @ patient with slsep-disordered breathing and obstructive Lng
disease damonstrates how sustaned desatraton due © pmiongad hypoventiaton would be counted as a single respimtory event.
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Treatment options

Review causes of nocturnal hypoxemia

in overlap syndrome patients
Mainly apnea or hypopnea Mainly hypopnea driven
driven by arousal by hypoxemia
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Jen R, LiY, Owens RL, Malhotra A. Can
Respir J. 2016;2016:7947198.



Pharmacologic therapy

Bronchodilators

Glucocorticosteroids

Other pharmacologic

treatments
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LTOT in COPD

J Clin Med 2015;11(3):259-270
Fleetham J, Am Rev Respir Dis 1982; 126:429.-33

Sleep stages as a percentage of total sleep time in COPD

Table 2—Potential beneficial effects of oxygen on sleep
and breathing in COPD.

Decreases minute ventilation, preventing auto-PEEP
Alleviates nocturnal hypoxemia-associated arousals
Decreases pulmonary arlery pressures

Alleviates anxiety and depression

Attenuates sympathetic activity

Lacasse YCIoHRC, Multl-Center Randomized Macebo-contro-
lied Trial of Nocturnal Cygen Therapy in Chronic Ohstrac-
tve Pulmonary Disease. The International Mocturnsl Choaoy-
gen {IMNOX) Trial, bitps:ffdinicalirials govict2ishowrecord’
hitps:/clinicalirials. gow’ci2 fshowrecord /BT 01044 628,
Mational Heart, Lung, and Blood Institute (NHLEBI); Centers for
Medicare and Medicald Services, Effectiveness of Long-Term
Oxygen Therapy in Tresting People with Chronic (bstrsctive
MPulmonary Disease, htips.//clinicalirials gov'ct2/ showWNCT-
DIGSEISE.
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Global Strategy for Diagnosis, Management and Prevention of COPD

Manage Stable COPD: Pharmacologic Therapy

(Medications in each box are mentioned in alphabetical order, and therefore not
necessarily in order of preference.)

Recommended SR
First choice BpoyxodiaaToAr: OgpeAiog

AiBog oTtnVv Bepartreia TNG
SAMA prn XAl
A or
SABA prn or
SABA and SAMA
LAMA
B or LAMA and LABA SABF?hand LOII,SAMA
LABA eophylline
ICS + LABA LAMA and LABA or
C or LAMA and PDE4-inh. or SABA and/or SAMA
LAMA LABA and PDE4-inh. Theophylline
ICS + LABA ICS + LABA and LAMA or Carbocysteine
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Tiotropium Respimat Soft Mist Inhaler versus HandiHaler
to improve sleeping oxyvgen saturation and sleep guality in COPD
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* Randomized, parallel-group trial
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TABLE 11
GOALS OF NONINVASIVE VENTILATION

Short-term (including acute)
1. Relieve symptoms
2. Reduce work of breathing
3. Improve or stabilize gas exchange
4. Optimize patient comfort
5. Good patient-ventilator synchrony
6. Minimize risk
7. Avoid intubation
Long-term
1. Improve sleep duration and quality
2. Maximize quality of life
3. Enhance functional status
4. Prolong survival

Mehta S et al. AJRCCM 2001




® European Respiratory Society guidelines
on long-term home non-invasive

CrossMark
e ventilation for management of COPD

Begum Ergan ©"%, Simon Oczkowski“*#, Bram Rochwerg®®, Annalisa Carlucci®,
Michelle Chatwin®, Enrico Clini ©°, Mark Elliott”, Jesus Gonzalez-Bermejo®”,
Nicholas Hart ©'%"' ‘Manel Lujan'?, Jacek Nasilowski'?, Stefano Nava'®,

Jean Louis Pepin'®, Lara Pisani'®, Jan Hendrik Storre'®"’, Peter Wijkstra'®,

Thomy Tonia'?, Jeanette Boyd”, Raffaele Scala®' and Wolfram Windisch®®

TABLE 1 Recommendations for PICO [target population-intervention-comparator-outcome] questions

Question Recommendation

Should LTH-NIV be used in stable patients with COPD |as compared  The ERS task force suggests LTH-NIV be used for patients with chronic

to not using NIV)? stable hypercapnic COPD [conditional recommendation, low certainty
evidence).

Should LTH-NIV be used after an episede of acute hypercapnic The ERS task force suggests LTH-MIV be used in patients with COPD
respiratory failure in patients with COPD [as compared to not following a Life-threatening episode of acute hypercapnic respiratory
using NIV]? failure requiring acute NIV, if hypercapnia persists following the

episode [conditional recommendation, low certainty evidence].

When using LTH-NIV in COPD patients, should NIV settings be The ERS task force suggests fitrating LTH-NIV to normalise or reduce
titrated to normalise or at least cause a significant reduction in Paco, levels in patients with COPD [conditional recommendation,
Paco, las compared to titrating not according to Paco, levels]? very low certainty evidencel.

When using LTH-NIV in COPD patients, should we use fixed The ERS task force suggests using fixed pressure support mode as
pressure modes las compared to adaptive or auto-titrating first-choice ventilator mode in patients with COPD using LTH-NIV
pressure modes)? [conditional recommendation, very low certainty evidence).

Eur Respir J 2019; 54: 1901003



Sleep Disordered Breathing in COPD

Wakefulness
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Figure 5. Slesp-disordered breafing in chronic obstuuctive pulimonany dissase (COPD). PTED = post- raumatic sfress disorder.
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PhD:

Emidpaon Tng Oepartreiag e XopAynon OeTIKWV TTIECEWV AEPO OTOUG OAVWTEPOUG
agpaywyous (PAP) otn voonpoétnta Kol 0vntéotnta oaoBevwv HE  oOUVOpPOMO
ATTO@PAKTIKWY OTTVOIWV OTOV UTTVO KOl XPOVIO OTTO@POAKTIKA) TIVEUHOVOTTAdsia

(Zuvdpopo eTIKAAuywng)
Ytmrowneiog didaktopag: MixdAng ®avapidng
EmpBAETTOUCQ: Av. KaBnyriTpia Zogia Zxila

2uv-emmIBAETTOVTEG: KaBnynTr¢ Nikog Tavakng
Av. Kabnyntng MNMaoxaAng Zreipdtroulog
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Springwel

Sleep is that golden
chain that ties our

HEALTH & BODY TOGETHER
.

MORE SLEEP
MORE MUSIC
MORE TEA
MORE BOOKS
MORE SUNSET
MORE CREATING
MORE LONG WALKS
MORE LAUGHTER
MORE HUGS
MORE DREAMING
MORE " LIPS
MORE FUN

MORE LOVE. J




