COPD

(Chronic Obstructive Lung Disease)



DEFINITION OF COPD

* COPD is a common, preventable and treatable disease
characterized by persistent respiratory symptoms and
airflow limitation (PERSISTENT OBSTRUCTION)

* Due to airway and/or alveolar

abnormalities, usually caused by
significant exposure to noxious
particles or gases.

Global Strategy for the Diagnosis, Management, and
Prevention of Chronic Obstructive Pulmonary Disease

GOLD 2020 report 2020 REPORT



CHRONIC BRONCHITIS

Clinical and epidemiological term

Defined as a persistent cough and sputum production
for at least 3 months per year for 2 consecutive years

NO bronchial obstruction (compared to COPD)

Can proceed to COPD



EPIDEMIOLOGY - worldwide
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EPIDEMIOLOGY

Global Burden Of Disease Study ater, 1950
- 1990 6™ most common cause of death
- 2002 5t most common cause of death
- 2015 4h most common cause of death — 3.2 million
patients died (5% of worldwide deaths)
- 2020 3@ most common cause of death

90% of all COPD deaths are in low and middle income
countries



WHO 2012 — TOP 10 causes of death
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MORTALITY - Czech Republic

Number of deaths (per year)
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RISK FACTORS

Host factors Exposure
Genetic factors (A1AT Smoking
deficiency)

Occupational exposure to dusts and
Advanced age chemicals

Bronchial hyperreactivity | Exposure to fumes from burning fuel
(bronchial asthma)
Air pollution

Recurrent respiratory infections
(respiratory illnesses in childhood)

Salvi 8S, Barnes PJ. Chronic obstructive pulmonary disease in nonsmokers. Lancet 2009;374:733-43,




PATOPHYSIOLOGY

* Inflammnation (macrophages + neutrophils ->
EMPHYSEMA + MUCUS HYPERSECRETION + AIRWAY
REMODELLING + OXIDATIVE STRESS)

e Oxidative + carbonyl stress (ROS, RNS -> airway + lung
damage + extrapulmonary effects)

* Protease-antiprotease imbalance (in favour of
protease -> proteolysis -> EMPHYSEMA + MUCUS
HYPERSECRETION + AIRWAY REMODELLING)



PATOPHYSIOLOGY (2)

Pathologic changes in COPD occur in:

Large airways (bronchial obstruction)
Small ,,peripheral” airways (bronchiolitis obliterans)

Lungs (emphysema -> dynamic hyperinflation)

Pulmonary capillary bed (hypoxic pulmonary
vasoconstriction or/and destruction of the alveolar—
capillary bed due to emphysema -> right-sided heart
failure - ,,cor pulmonale®)

Systemic manifestation (cachexy, osteoporosis...)



Normal bronchi Bronchitis




PATOPHYSIOLOGY (3)

Lung cancer
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PATOPHYSIOLOGY
COPD vs BRONCHIAL ASTHMA

CHOPN Asthma bronchiale

Aktivace zirnych bunek (IgE)
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HISTOPATHOLOGY OF COPD/ASTHMA

Asthma death +++Inflammation+++ Severe COPD
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SYMPTOMS

= Shortness of breath (dyspnea)
- persistent
- worsened over time
- worsened by exercise
- worsened by respiratory infections

= Chronic cough

= Chronic sputum production



PHYSICAL EXAMINATION

Auscultation- wheezes, ,silent” chest
Barrel chest (due to lung emphysema)
Central cyanosis

Cor pulmonale- peripheral edema, neck vein
distention, hepatomegaly



BARREL CHEST

Recognirzing barrel chest
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LUNG FUNCTION TESTING

e Spirometry is needed for COPD diagnosis
- NOT FULLY reversible obstruction
- Bronchodilator test negative
- Bronchoprovocation test negative
- Fractional exhaled nitric oxide (FeNO) normal

Chlumsky a kol. Doporuceny postup pro interpretaci zakladnich vysetfeni plicnich funkci — AKTUALIZACE 2013. Dostupny na
www.pneumologie.cz


http://www.pneumologie.cz/upload/1385996944.pdf

DIF.DG.CHOPN a ASTHMA

 Astma CHOPN
Podatek Pred 20. rokem véku Po 40. roku véku
Obraz znakn » Variabilita * Perzistence bez ohledu na léébu
» Zhorseni v noci a ¢asné rano + Spatné nebo dobré dny,
» Spoustéde: namaha, emoce, ale obvykle kaZdodenni pfiznaky
véetné smichu, expozice a namahova dusSnost
prachu a alergenn * Chronicky kasel + expektorace
piredchazejici dusnosti
bez vztahu ke spoustééiim
Funkce plic Priikaz variabilni obstrukee Perzistujici obstrukce
(FEV,/FVC < 0,7)
Funkce plic Normalni Abnormalni
v bezpriznakovém
obdobi
Osobni + rodinna = Piedchozi lékarsky * Predchozi lékaisky
anamnéza potvrzena diagnéza astmatu potvrzena diagnéza CHOPN,
* Diagnoza astmatu chronické bronchitidy
nebo alergickych nebo emfyzému
nemoci v rodiné * Zavaina expozice rizikovym
faktortm (koufeni, pracovni
prostfedi)
Casmﬁr prubéh * Neni progrese v éase, * Progrese v ¢ase

‘Skiagram hrudniku |

sezonni nebo roéni
variabilita pfiznakn

« Spontanni zlepfeni nebo
bezprostiedni zlepseni
po bronchodilatanciich, nebo

Mormalni

* Po terapii RABA pouze
limitovana klinicka odpovéd

Znamky hyperinilace




DIF.DG.CHOPN a ASTHMA —
reverzibilita/ireverzibilita

Obrézek 2: Spirometrické diferencidlni diagnéza nejéetnéjsich nemoci s bronchidlni obstrukei - redlné kli-
nicka praxe v Ceské republice
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DIAGNOSIS of COPD

dyspnea smoking
cough occupational hazards

sputum frequent infections

Obstruction on spirometry
"




COPD classification according
to spirometry (‘\GOLD 1-4")

l. mild FEV1/VCmax < 70%
FEV1 >80%nh
Il. moderate FEV1/VCmax < 70%
FEV1 50-80%nh

Ill. severe FEV1 + FEV1/VCmax
30-50%nh

IV. very severe FEV1 + FEV1/VCmax
< 30%nh

=  VCmax = IVC, FVC or SVC — whichever is the greatest
= Obstruction severity according to FEV1 or FEV1/Vcmax —
whichever is lower



FENOTYPY CHOPN — Ceska cesta

pfitomnost produktivniho kasle
(> 3 mésice/rok, v poslednich nejméné 2 letech)

celozivotni nepritormnost produktivniho kasle (suchy ka-
sel mdzZe byt pfitomen), soucasné (dle HRCT a TLCO)
znamky plicniho emfyzému

akcentovana kazdodenni, expektorace, mladsi vék, neku-
faci, prolongované infekce plic a DDC, hemoptyzy, HRCT
znamky bronchiektazii

hlavni kritéria:

(@) vyrazne pozitivni BDT (vzestup FEV1 > 15% a > 400 ml)
(b) pozitivni BKT,

(€) T FENO (= 45-50 ppb) a/nebo 1 eo ve sputu (= 3 %)

(d) AB v anamnéze

vedlejsi kritéria:

(@) pozitivni BOT (vzestup FEV1 > 12% a > 200 ml)
(b) celkove 1 IgE

(c) atopicka anamnéza

pfitomnost castych akutnich exacerbaci (= 2/rok) léce-
nych ATB a/nebo systémovymi kortikostercidy

FFM < 16 kg/m? (muzi), FFM < 15 kg/m? (Zeny), pripadné BEMI
< 21 kg/m? (nezavisle na pohlavi) — bez jiné zjevné pficiny

Koblizek, Chlumsky (ed.). Doporuceny postup CPFS pro diagnostiku a Ié¢bu stabilni CHOPN. Dostupny na
www.pneumologie.cz



LECBA CHOPN

4. krok

PRO KAZDEHO PACIENTA

Lécba
respiracniho

I | selhavani
I 2.krok
I I Péé Al
i e o terminalni
1.krok l F’:lem;t:vplckw.,r bt
| Pausalni 1é¢ba cilena terapie
I Eliminace l
rizik I
I
T _I

Obrazek 2 — Pristup k lé¢bé stabilni CHOPN - v pfipadé nevyhranéného fenotypu a pfi nepfitomnosti respiracni
nedostatecnosti staci prvni dva kroky lécebného schématu, pro pacienty s jasnym klinickym fenotypem do lécby
pridavame i krok cislo tfi (fenotypickou lécbu) a v pripadé pritomnosti hypoxémie/hyperkapnie pfipadné

progrese onemocnéni do terminalni faze pridavame i ctvrty terapeuticky krok.




LECBA CHOPN

3. krok

-~

2. krok
1. krok
LAMA, LABA, lécba
l bIETe Al SAMA SABA komorbidit

l koureni

mukoakt.
léky, ATB,
specidlni

fyzioter,

nutrice

rizik

edukace,
trénink inhalaci,

vakcinace, plicni
rehabilitace,

fyzicka aktivita

L pasivniho ldoméc.
koureni rizik

Qliminace nzik

dietn/ zmény

Pauéalni lécha

Cilena léc¢ba

4. krok

DDOT
IKS/LABA

VRS, BVR.
substit. AAT, LuTx

dalsi

* pro vsechny symptomatické pacienty

paliat.
péEe

Hi-NIV

Lécba selhani



FARMAKOLOGICKA LECBA

* Anticholinergika (LAMA) + beta,-mimetika (LABA)
- |ék 1.volby (vyjimka IKS u CHOPN/Asthma overlap)

- preferovano INHALACNI podani 1ék{

- preferovany dlouhodobé (12-24hod) pusobici léky
(LAMA, LABA) nezli kratkodobé pusobici (SAMA, SABA)

- kombinace LAMA + LABA s vvhodou
- u tézSich forem CHOPN, symptomat.pacientu

- monoterapie IKS neni doporucovana



FARMAKOLOGICKA LECBA

* Inhalaéni kortikosteroidy
- prekryv CHOPN+ ASTHMA, Cetné exacerbace

* Inhibitory PDE-4 (ROFLUMILAST)
- fenotyp bronchiticky + Cetné exacerbace
- protizanétlivy ucinek (ovlivnéni Neu zanétu)

* Substituce alfa-1-antitrypsinu
- fenotyp emfyzematicky s deficitem alfa-1-AT



FARMAKOLOGICKA LECBA

« Moderni mukolytika (ERDOSTEIN a N-ACETYLCYSTEIN )
- fenotyp bronchiticky, bronchiektazie + cetné exacerb.

- mukomodulacni + antibakterialni + antioxidacni ucinky +
Mucinnosti ATB

e Metylxantiny (TEOFYLIN)
- fenotyp emfyzematicky, CHOPN/AB
- maly BD ucinek (+), stimulace dechového centra

* Antileukotrieny (MONTELUKAST)
- fenotyp CHOPN/AB



CHIRURGICKA LECBA

= bulektomie, volumredukcni operace







LECBA TERMINALNI CHOPN

= DDOT

= Domaci neinvazivni ventilace - NIV (HI-NIV)
- CHOPN + hyperkapnické respiracni selhani (GOLD 4D)
- CHOPN + OSAS

= Transplantace plic



LONG TERM OXYGEN THERAPY
(LTOT)

" Pritomnost chronické respiracni insuficience
- hodnota p02 < 8.0 kPa

* Nutny pozitivni kyslikovy test, event. 6-MWT

= Kontraindikace
- negativni kyslikovy test, 6-MWT
- vzestup pCO?2 pri kyslikovém testu
- kurak, asocial




LTOT — OXYGEN TEST

XY 8yt rovy TES T

llll!lllllllllllllllllllllllllllIIIIllllllllllllllllnll
prutok 02 Pa02 PaCo02 pH
in & 30min _ (kPa) (kPa)
kysliku 6.67 6.80 7.37%
» T:20 6.51 7.39
_ 8.13 6.70 7.39
2 8.40 7.01 137

1.46 kPa ani¥ doZlo k zavaZné retenci CO2.

test POZITIVNI. P¥i pratoku 02 2 1/min dochazi



Kapalny O2 / Koncentrator 02




