
COPD: 
Erkrankungsmechanismus und 

Behandlungsmöglichkeiten 
Doz. Dr. A. Valipour

Oberarzt an der
I. Interne Lungenabteilung mit Intensivstation

Ludwig-Boltzmann-Institut für COPD und Pneumologische
Epidemiologie

Otto-Wagner-Spital
Wien



Wodurch entsteht COPD?



Schirnhofer et al., CHEST 2007

Wie häufig ist COPD?



Tálamo C et al ‐ PLATINO team. Chest 2007;131:60–7.

Wie häufig wird COPD festgestellt?



Hyper.exe ‐ Verknüpfung.lnk



Husten Auswurf    Atemnot
COPD: Häufige Beschwerden

Husten
Atemnot

Sputum

Typische Beschwerden bei COPD
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Wie stelle ich COPD fest?



Cote C , Celli B, et al

FEV1 67% FEV1 62% FEV1 65% FEV1 61%

Lungenfunktion ist nicht alles!



COPDPsychisches 
Wohlbefinden
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Medikamentöse und nicht-medikamentöse     
Therapie der COPD



Raucherentwöhnung



Inhalative Therapie der COPD



Inhalative 
Kortikosteroide

BronchodilatationAnti-entzündlich

Beta-2-Mimetika
Anticholinergika

Vorführender
Präsentationsnotizen
Bei der konventionellen Therapie des persistierenden Asthmas benötigt jeder Patient mindestens 2 Inhalatoren.
Ein Inhalator dient zur Erhaltungstherapie, zum täglichen Schutz und zur Behandlung der Entzündung der Atemwege. Er enthält inhalative Kortikosteroide oder eine Kombination von inhalativen Kortikosteroiden und lang wirksamen ß2-Mimetika.
Der 2. Inhalator dient als Bedarfsmedikation und enthält zumeist ein kurz wirksames ß2-Mimetikum (SABA). Hiermit erzielen die Patienten eine rasche Symptombefreiung durch Bronchodilatation. Mit SABA wird jedoch nicht die der Symptomverschlechterung zugrunde liegende Entzündung der Atemwege behandelt.
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Beratung und Schulung



REHABILITATION: einer 
der wichtigsten 
Bausteine der 
Behandlung



Sauerstofftherapie



Was machen wenn diese 

Maßnahmen bereits 

ausgeschöpft sind?

Vorführender
Präsentationsnotizen
Background Evidence is weak for the ability of long-term non-invasive positive pressure ventilation (NPPV) to improve
survival in patients with stable hypercapnic chronic obstructive pulmonary disease (COPD). Previous prospective studies
did not target a reduction in hypercapnia when adjusting ventilator settings. This study investigated the eff ect of longterm
NPPV, targeted to markedly reduce hypercapnia, on survival in patients with advanced, stable hypercapnic COPD.
Methods This investigator-initiated, prospective, multicentre, randomised, controlled clinical trial enrolled patients
with stable GOLD stage IV COPD and a partial carbon dioxide pressure (PaCO2) of 7 kPa (51·9 mm Hg) or higher and
pH higher than 7·35. NPPV was targeted to reduce baseline PaCO2 by at least 20% or to achieve PaCO2 values lower
than 6·5 kPa (48·1 mm Hg). Patients were randomly assigned (in a 1:1 ratio) via a computer-generated randomisation
sequence with a block size of four, to continue optimised standard treatment (control group) or to receive additional
NPPV for at least 12 months (intervention group). The primary outcome was 1-year all-cause mortality. Analysis was
by intention to treat. The intervention was unblinded, but outcome assessment was blinded to treatment assignment.
This study is registered with ClinicalTrials.gov, number NCT00710541.
Findings Patients were recruited from 36 respiratory units in Germany and Austria, starting on Oct 29, 2004, and
terminated with a record of the vital status on July 31, 2011. 195 patients were randomly assigned to the NPPV
group (n=102) or to the control group (n=93). All patients from the control group and the NPPV group were
included in the primary analysis. 1-year mortality was 12% (12 of 102 patients) in the intervention group and 33%
(31 of 93 patients) in the control group; hazard ratio 0·24 (95% CI 0·11–0·49; p=0·0004). 14 (14%) patients
reported facial skin rash, which could be managed by changing the type of the mask. No other intervention-related
adverse events were reported.
Interpretation The addition of long-term NPPV to standard treatment improves survival of patients with hypercapnic,
stable COPD when NPPV is targeted to greatly reduce hypercapnia



Heimbeatmung

Köhnlein et al, Lancet Respir Med 2014

Vorführender
Präsentationsnotizen
Background Evidence is weak for the ability of long-term non-invasive positive pressure ventilation (NPPV) to improve
survival in patients with stable hypercapnic chronic obstructive pulmonary disease (COPD). Previous prospective studies
did not target a reduction in hypercapnia when adjusting ventilator settings. This study investigated the eff ect of longterm
NPPV, targeted to markedly reduce hypercapnia, on survival in patients with advanced, stable hypercapnic COPD.
Methods This investigator-initiated, prospective, multicentre, randomised, controlled clinical trial enrolled patients
with stable GOLD stage IV COPD and a partial carbon dioxide pressure (PaCO2) of 7 kPa (51·9 mm Hg) or higher and
pH higher than 7·35. NPPV was targeted to reduce baseline PaCO2 by at least 20% or to achieve PaCO2 values lower
than 6·5 kPa (48·1 mm Hg). Patients were randomly assigned (in a 1:1 ratio) via a computer-generated randomisation
sequence with a block size of four, to continue optimised standard treatment (control group) or to receive additional
NPPV for at least 12 months (intervention group). The primary outcome was 1-year all-cause mortality. Analysis was
by intention to treat. The intervention was unblinded, but outcome assessment was blinded to treatment assignment.
This study is registered with ClinicalTrials.gov, number NCT00710541.
Findings Patients were recruited from 36 respiratory units in Germany and Austria, starting on Oct 29, 2004, and
terminated with a record of the vital status on July 31, 2011. 195 patients were randomly assigned to the NPPV
group (n=102) or to the control group (n=93). All patients from the control group and the NPPV group were
included in the primary analysis. 1-year mortality was 12% (12 of 102 patients) in the intervention group and 33%
(31 of 93 patients) in the control group; hazard ratio 0·24 (95% CI 0·11–0·49; p=0·0004). 14 (14%) patients
reported facial skin rash, which could be managed by changing the type of the mask. No other intervention-related
adverse events were reported.
Interpretation The addition of long-term NPPV to standard treatment improves survival of patients with hypercapnic,
stable COPD when NPPV is targeted to greatly reduce hypercapnia



Lungentransplantation
Lungentransplantation bei COPD

↓

AKH/Wien: ~25 Patienten/Jahr 

↓
Relativ hohe Komplikationsrate

+
Dauerhafte Medikamente 

zur Senkung der Immunabwehr

Bericht, Vienna Lung Transplant Programm Vienna 2009



Gesunde Lunge             Emphysemlunge

Vorführender
Präsentationsnotizen
The principle of LVRS is based upon the paradox that removing a part of the lungs increases the volume of air that can be exhaled, the VC. VC in patients with severe emphysema is reduced because of an increased RV.  It is increased in emphysema because of two components: (1) cysts and bullae that are incapable of emptying; and (2) increased unstressed volume of the surrounding lung parenchyma. LVRS reduces RV directly by removing some of both components. 
One of the major factors of postoperative physiologic improvement is an improvement in diaphragmatic length-tension relationships, which would be likely to improve following LVRS. Interestingly, it has to be noted that these improvements are often irrespective of changes in FEV1. 



Emphysembehandlung: 
Lungenvolumenreduktion

Kranke Lungenanteile ausschalten
↓

Weniger Lungenüberblähung 
+ mehr Luft für gesündere Lunge

↓
Weniger Atemnot bei Belastung



Davor

Lungenröntgen 
vor und nach Volumenreduktion

Danach



Behandlungsmöglichkeiten 
durch endoskopische 

Verfahren

Vorführender
Präsentationsnotizen
Background Evidence is weak for the ability of long-term non-invasive positive pressure ventilation (NPPV) to improve
survival in patients with stable hypercapnic chronic obstructive pulmonary disease (COPD). Previous prospective studies
did not target a reduction in hypercapnia when adjusting ventilator settings. This study investigated the eff ect of longterm
NPPV, targeted to markedly reduce hypercapnia, on survival in patients with advanced, stable hypercapnic COPD.
Methods This investigator-initiated, prospective, multicentre, randomised, controlled clinical trial enrolled patients
with stable GOLD stage IV COPD and a partial carbon dioxide pressure (PaCO2) of 7 kPa (51·9 mm Hg) or higher and
pH higher than 7·35. NPPV was targeted to reduce baseline PaCO2 by at least 20% or to achieve PaCO2 values lower
than 6·5 kPa (48·1 mm Hg). Patients were randomly assigned (in a 1:1 ratio) via a computer-generated randomisation
sequence with a block size of four, to continue optimised standard treatment (control group) or to receive additional
NPPV for at least 12 months (intervention group). The primary outcome was 1-year all-cause mortality. Analysis was
by intention to treat. The intervention was unblinded, but outcome assessment was blinded to treatment assignment.
This study is registered with ClinicalTrials.gov, number NCT00710541.
Findings Patients were recruited from 36 respiratory units in Germany and Austria, starting on Oct 29, 2004, and
terminated with a record of the vital status on July 31, 2011. 195 patients were randomly assigned to the NPPV
group (n=102) or to the control group (n=93). All patients from the control group and the NPPV group were
included in the primary analysis. 1-year mortality was 12% (12 of 102 patients) in the intervention group and 33%
(31 of 93 patients) in the control group; hazard ratio 0·24 (95% CI 0·11–0·49; p=0·0004). 14 (14%) patients
reported facial skin rash, which could be managed by changing the type of the mask. No other intervention-related
adverse events were reported.
Interpretation The addition of long-term NPPV to standard treatment improves survival of patients with hypercapnic,
stable COPD when NPPV is targeted to greatly reduce hypercapnia



Wie läuft eine Evaluierung und 
Behandlung ab?

Prästationäre
Phase

Stationäre 
Phase

Nach‐
beobachtung



Welche Untersuchungen sind zur 
Beurteilung erforderlich?

• Lungenfunktion
• Blutabnahme
• Gehtest
• Herzultraschall
• Computertomographie
• (Szintigraphie)



Wie geht die Behandlung vor sich?

• Aufnahme und Anästhesieambulanz
• Lungenspiegelung (Bronchoskopie) in 

Allgemeinnarkose
• Nachbeobachtung auf 

Überwachungsstation oder 
Normalstation

• Antibiotika und Kortisontherapie als 
Prophylaxe

• Lungenröntgenkontrollen
• Stationärer Aufenthalt 5-10 Tage
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Was kann ich erwarten, 
womit muss ich rechnen?

3 von 4 Patienten
sprechen an

↓
Lungenfunktions-

verbesserung zwischen 10 
und 50%

+
Verbesserung der 

Leistungsfähigkeit
+

Verbesserung der 
Lebensqualität

Nebenwirkungen                
30-40%
↓

Lungenkollaps
(Pneumothorax), 

Infekte,
Ventilmigration

↓
Wirkungsverlust nach 

gewisser Zeit 



• COPD Stadium III oder IV + Lungenemphysem 

• Alter < 80 Jahre (biologisches Alter)

• Nichtraucher (für mind. 3 Monate)

• Keine Operationen an der Lunge

• Keine schweren Herzerkrankungen
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Wer ist für eine 
Ventilbehandlung geeignet?



Gibt es Alternativen zur 
Ventiltherapie?

Vorführender
Präsentationsnotizen
Background Evidence is weak for the ability of long-term non-invasive positive pressure ventilation (NPPV) to improve
survival in patients with stable hypercapnic chronic obstructive pulmonary disease (COPD). Previous prospective studies
did not target a reduction in hypercapnia when adjusting ventilator settings. This study investigated the eff ect of longterm
NPPV, targeted to markedly reduce hypercapnia, on survival in patients with advanced, stable hypercapnic COPD.
Methods This investigator-initiated, prospective, multicentre, randomised, controlled clinical trial enrolled patients
with stable GOLD stage IV COPD and a partial carbon dioxide pressure (PaCO2) of 7 kPa (51·9 mm Hg) or higher and
pH higher than 7·35. NPPV was targeted to reduce baseline PaCO2 by at least 20% or to achieve PaCO2 values lower
than 6·5 kPa (48·1 mm Hg). Patients were randomly assigned (in a 1:1 ratio) via a computer-generated randomisation
sequence with a block size of four, to continue optimised standard treatment (control group) or to receive additional
NPPV for at least 12 months (intervention group). The primary outcome was 1-year all-cause mortality. Analysis was
by intention to treat. The intervention was unblinded, but outcome assessment was blinded to treatment assignment.
This study is registered with ClinicalTrials.gov, number NCT00710541.
Findings Patients were recruited from 36 respiratory units in Germany and Austria, starting on Oct 29, 2004, and
terminated with a record of the vital status on July 31, 2011. 195 patients were randomly assigned to the NPPV
group (n=102) or to the control group (n=93). All patients from the control group and the NPPV group were
included in the primary analysis. 1-year mortality was 12% (12 of 102 patients) in the intervention group and 33%
(31 of 93 patients) in the control group; hazard ratio 0·24 (95% CI 0·11–0·49; p=0·0004). 14 (14%) patients
reported facial skin rash, which could be managed by changing the type of the mask. No other intervention-related
adverse events were reported.
Interpretation The addition of long-term NPPV to standard treatment improves survival of patients with hypercapnic,
stable COPD when NPPV is targeted to greatly reduce hypercapnia



Spiralen zur Lungenvolumenreduktion
und Elastizitätssteigerung
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Was kann ich erwarten, 
womit muss ich rechnen?

3 von 4 Patienten
sprechen an

↓
Lungenfunktions-

verbesserung zwischen                    
10 und 20%

+
Verbesserung der 

Leistungsfähigkeit
+

Verbesserung der 
Lebensqualität

Nebenwirkungen                
10-20%
↓

Hustenreiz
Infektionen

↓
Wirkungsverlust nach 

gewisser Zeit 



Emphysembehandlung mit
Wasserdampf

Injektion von Wasserdampf 
in das Lungenemphysem

↓

„Schrumpfung“ der 
kranken Lunge
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