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Outline

Importance of COPD
COPD Subtypes 1-5

— beyond cigarette smoking
— the HISTORIC study

New diagnostic criteria for COPD

— beyond spirometric-defined obstruction
— the CHRONOS study

New definiton for exacerbation

— beyond symptoms & need for medical therapy
— the PREVENT study, the ProCOLD study

Summary


Vorführender
Präsentationsnotizen
Ich beabsichtige Während der nächsten 20 Minuten über über die Definition der COPD zu sprechen kommen, verstendsniss über die Exazerbation wiederaugreifen, und zwar habe vor über die diagnostisch eund prognostische Biomarkers welche uns zur Zeit zur Verfüugnen stellen,  die Ursache der Exazerbation und deren prevention und folgen auf das lungengewebe zu diskutieren
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,,Chronic obstructive pulmonary disease

has ravaged my life”

Paul Joseph Brown, photojournalist and COPD patient


Vorführender
Präsentationsnotizen
Ich möchte Ihnen gern Paul Joseph Brown vorstellten

Hat mein Leben verwüstet, 9 mal für die Pulitzer Preis, auf die Wohnung beschränkt, er kann 
Können Sie sich vorstellen wie das ist wenn Sie mitten im Leben stehen und 
Das ist dasss dass die COPD bei vielen unseren Patienten. bewirken kann und weshalb 
This is paul joseph brown an american photojournaliest based inSEattle US nominated ninte time for the Pulitzer Prize , he is specilized in global health and worked in more than 30 countries around the world, He has been diagnosed with COPD in 2006, he had to change his appartment and his life to make it compatible with his disease. He can no longer run his restaurant, he uses a nebulizer 4 times a day and he requires an wheel chair ot move, which he calls his cadillac to move and . This is one notorious example of patients we see everyday and COPD


Paul Joseph Brown is a photojournalist based in Seattle, WA, USA. He has been nominated for the Pulitzer Prize nine times. He has worked on assignment in more than 30 countries, covering global issues throughout his career. He specialises in documentary photography of global health and environmental issuesJ John J Jackson greeted me warmly when I arrived at the door of his top floor apartment in city-subsidised low-income housing. He had recently moved from a dangerous, crime-ridden part of downtown Seattle to a much safer neighbourhood. His small apartment was crammed with photographs and mementos of an exceptionally full life and the equipment and medications that he now needs to treat his chronic obstructive pulmonary disease (COPD). He was diagnosed with the disease in 2006 and it has completely changed his life. All the daily tasks of life including walking, showering, and dressing are much harder, and his once very busy social life is greatly diminished. He ran Nellie's, a popular soul food restaurant in Seattle, until the disease forced him to choose between his career and his life. Nellie's was much more than a restaurant. It was a gathering place for Seattle's black community, frequented by visiting musicians including James Brown and B B King, and Jackson was the chef and the life of the party. COPD has ravaged his lifestyle and energy. He's had to give up exercising, travel, concerts, plays, and church, but his huge spirit is unchanged—he's optimistic and remains passionate about art, music, and family. He has to use a motorised wheelchair when he goes out. He calls it his Cadillac. Managing his disease includes an extensive list of medications and he uses a nebuliser four times a day.
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COPD: the vicious-circle at exacerbation

Spectrum of completed or on-going studies

Modified from Sethi S. et al, NEJM
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Vorführender
Präsentationsnotizen
In summary, COPD at its exacerbation is a complex entity and one is required to tackle the disease from different angles in order to advance. There are COPD comission of THE lancet
Verschiedenen Seiten ich hoffe als  co chair der lancet commission fpr COPD mit unserer Anregung die COPd Fprschung inden ncösten Jahren massgeblih und positiv beeinflussen können.


Chronic Obstructive Pulmonary
Disease (COPD)

Disease characterized by
airflow limitation that is
not fully reversible

Usually progressive
leading to physical
impairment and
extrapulmonary effects

Highly heterogenous
course

Recurrent exacerbations


Vorführender
Präsentationsnotizen
Was ist die COPD überhaupt? Es ist eine erkrankung, welche aufgrund eine Fixierte Obstruktion in der Spirometrie diagnositiagnosticier wird, fürht zur körperlichen Beeinrächtigung und extrapulmonale Auswirkungen,  ziemlilch heterogen im Verlauf und normalerweise wird durch rezidivierende Exazerbationen gekkenzeichnet



COPD is characterited by a fixed airway obstruction and leads to progressive physicial impairment. It i associated with significant systemic effects and with an episodic worsening of breathlessness, sputum production and cough, which are called exacerbationn. 
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Number of people with GOLD-COPD
by region and age group in 2019
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Prevalence:
11.7% in Western
Pacific region
6.8% Americas

Germany among the
ten countries with the
most COPD cases
(combined accounting
for 65.2% or 255.4
million people)



Towards the elimination of chronic obstructive pulmonary
disease: a Lancet Commission

Daiana Stolz, Takudzwa Mkorombindo, Desiree M Schumann, Alvar Aqusti, Samuel Y Ash, Mona Bafadhel, Chunxue Bai, James D Chalmers,
Gerard R Criner, Shyamali Dharmage, Frits M E Franssen, Urs Frey, MeiLan Han, Nadia Hansel, Nathaniel Hawkins, RaviKalhan,

Melanie Konigshoff, Fanny Ko, Trisha Parekh, Pippa Powell, Maureen Rutten-van Mélken, Jodie Simpson, Don D Sin, Yuanlin Song, Bela Suki,
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Proposal COPD Lancet Commission

* COPD Subtypes 1-5 — beyond cigarette smoking

* New diagnostic criteria for COPD — beyond
spirometric-defined obstruction

* New definiton for exacerbation — beyond
symptoms & need for medical therapy

1 UNIVERSITATS
) 'KLlNlKUM nnnnnnnn [



Early Life Events Impact COPD Development

Individual risk factors

+ Epigenetic « Smoking « Genotype « Infections « Obesity
factors « Genotype « Low birthweight » Nutrition « Asthma
« Smoking « Infection « Intrauterine « Obesity = Smoking
« Mutrition growth « Asthma = Tuberculosis
« Atopy retardation « Smoking « HV
« Prematurity

h 4 h 4 h 4 h L h ¢

Preconception Fetal life Early life Childhood Early adulthood Middle age 0Old age
® e 4 P ®| e L

-SRI SRR i AR

1 f f t 1 )

L= F Y

= Air pollution Occupational

« Biomass fuel & posures

« Environmental
tobacco smoke

Environmental risk factors

Development Growth \ | Plateau ‘ DV
S —

Phase

Stolz et al, Lancet 2022



Different Pathways to COPD

About 50% of patients with
COPD have a normal rate of
lung function decline, but
never reached the expected
healthy peak of lung
function in early adulthood

100 @"fﬁ %%rz?“ﬁ%@’%ﬁ%—%e_ >
o 4 ~—
o .
8 TN Normal
2 Opportunity for
= . Accelerated Decline
g Dl.s.ease.
§ Modification Underdeveloped lung
Both
| 1
70 80

Lange et al N EnglJ Med 2015;373:111-22



Chronic obstructive lung disease

e COPD is acomplex and
heterogeneous disease

e Heterogeneity manifests in
the wide variations in
respiratory symptomes,
systemic consequences,
and comorbid conditions

e |ts pathophysiology
implicates varying degrees
of airway remodelling,
inflammation, and tissue
destruction

Stolz et al, Lancet 2022

Healthy lung

COPD lung

Alveoli with
emphysema




A new classification of COPD based on risk
factors

Why might this work?

o|t reflects reality

eDifferent risks=different
biology=different treatments

|t has worked before
(pulmonary hypertension)

|t will galvanize support,
advocacy, and funding

Stolz et al, Lancet 2022



Lancet commission COPD subtypes

* COPD should be classified into five types on the basis of
the predominant risk factor driving the disease:

* Type 1 -genetically determined COPD

e Type 2 - early-life events

e Type 3 - respiratory infections

* Type 4- related to smoking or vaping exposure
* Type 5- environmental exposure-related

* Individuals are prone to multiple exposures throughout
life, which could cause additive or interactive damage to
lung health

Brusselle & Humbert, Editorial to Stolz et al, Lancet 2022

Panel: Classification of COPD by the Lancet Commission on
COPD

Type 1: genetically determined COPD

« 1.1 a, antitrypsin deficiency

« 1.2 Telomerase reverse transcriptase mutations
» 1.3 Other genetic variants

Type 2: COPD related to early-life events

« 2.1 Prematurity (chronic lung disease of prematurity,
bronchopulmonary dysplasia)

» 2.2 Childhood asthma

Type 3: infection-related COPD

» 3.1 Childhood respiratory infections
« 3.2 Tuberculosis-associated COPD

« 3.3 HIV-associated COPD

Type 4: COPD related to smoking or vaping
» 4.1 Tobacco smoking

» 4.2 In-utero exposure to tobacco smoke

» 4.3 Passive smoking (childhood and adult)
» 4.4Vaping or e-cigarette smoking

» 4.5 Cannabis smoking

Type 5: environmental exposure-related COPD

+ 5.1 Exposure to indoor air pollutants

» 5.2 Outdoor air pollution and smog

» 5.3 Wildfire smoke

+ 5.4 Occupational exposures (to vapours, gases, dusts,
or fumes)

COPD=chronic obstructive pulmonary disease.



Association between proposed COPD
subtypes, endotypes and phenotypes

COPD types Endotypes Phenotypes
Genetics Emphysema |
al antitrypsin deficiency = e £
Telomerase reverse transcriptase mutations ”_/.I S T A BT

Epigenetic changes

Ventilation heterogeneity |
Early-fifs events | Changes in lung microbiome ‘ ?
Prematurity or low birthweight I Exacerbations |
Childhood asthma
| Neutrophilic inflammation Chronic bronchitis I
Infection
Childhood infections 2
Tuberculosis . Loss of lung function l
HIV | Eosinophilic inflammation ‘
. [ Multi-morbidities |
Smoking

In-utero exposure to tobacco smoke | Airway remodelling

Passive smoking (environmental tobacco
smoke)

Vaping or e-cigarette use

Cannabis

[ Hyperinflation |

| Dysanapsis | 4

l Impaired diffusion capacity |

Environmental exposure
Indoor pollutant exposure
Ambient air pollution ?
Wildfire smoke and smog

Occupational exposure I Loss of alveolar attachment y—i Airflow limitation l

| Abnormal repair l ? | Dyspnoea |

Stolz et al, Lancet 2022



Chronic obstructive lung disease

e COPD is acomplex and
heterogeneous disease

e Heterogeneity manifests in
the wide variations in
respiratory symptomes,
systemic consequences,
and comorbid conditions

e |ts pathophysiology
implicates varying degrees
of airway remodelling,
inflammation, and tissue
destruction

Stolz et al, Lancet 2022

Healthy lung

COPD lung

Alveoli with
emphysema




Initial description of airway remodelling

* |n a pioneering study in 1922
Huber and Koessler reviewed
the necropsy findings of 21
patients who had died from
severe asthma.

* “In addition to partial or total Molecular
. . changes
occlusion of the bronchial
lumen by mucous plugs and
extensive cellular infiltration of :
. rgan AR is
the bronchial wall, there was a  changes | characterized

prominent feature of thickening
of the airway wall”

Huber HL, Koessler KK. The pathology of bronchial asthma.
Arch Intern Med 1922

Cellular
changes

Tissue
changes


Vorführender
Präsentationsnotizen


Airway remodeling was first described in 1922 by Hubler and Koessler when they reviewed autopsy findings of 21 patients who died from severe asthma.

They authors reported that “In addition to mucous plugs in the airway lumen and to the extensive cellular infiltration of the bronchial wall, they that a prominent feature in many of the cases examined was the presence of thickening of the airway wall. 



Causes of airway remodeling

Asthma
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COPD

External causes: Smoke
Environmental pollution

Internal causes: Heredity
Airway hypersensitivity

Infection Maldevelopment......
Chemicals
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Airway smooth muscle proliferation -\
\ ﬁ — inflammatory cell infiltration
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* increased ASM mass (hypertrophy
and hyperplasia)

» epithelial cell hyperplasia

* squamous cell / goblet cell
metaplasia and hyperplasia

* RBM thickening

* collagen deposition

* angiogenesis



Vorführender
Präsentationsnotizen
What are the causes of airway remodeling?

The mechanism of AR in asthma and in COPD has many similarities.

The airway epithelium serves as the primary interface between the environment and the lung. 

In asthma the epithelium is triggered by allergens, house dust mite or microbes. 

In COPD, there may be external triggers such as smoke, environmental pollution, infections and others or internal causes such as heredity or airway hypersensitivity  or maldevelopmet.

In both diseases, epithelial cells respond to these triggers by secreting soluble factors that recruit, and activate immune cells. The amplification of the immune response involves macrophages, dendritic cells, neutrophils, mast cells, eosinophils, and lymphocytes. Both the epithelium and immune cells produce paracrine signals that induce proliferation, expansion, and activation of the submucosal mesenchyme that I

ASM dysfunction plays an important role in the pathogenesis of COPD. The pathogenesis of COPD has been divided into external and internal causes. Airway remodeling is a vital feature of COPD. Dysfunctions in ASM function are central to the pathogenesis of airway remodeling. Changes of ASM include alteration of contractility, inflammatory response, immunoreaction, phenotype, quantity and size
nclude resident airway smooth muscle cells and fibroblasts.


Extracellular matrix in the lung

Epithelial cells HEALTHY LUNG

Basement Membrane |

e o
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|
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Papakonstantinou E. & Stolz D, Eur Resp Review 2020


Vorführender
Präsentationsnotizen
Als letztes möchte ich die auswirkung der copd und von exazerbationen auf das lungengewebe erleuchten.
Die Lunge besteht aus einem kompezen proteinnetzwerk
The pulmonary extracellular matrix (ECM) is a complex network of proteins which primarily defines tissue architecture and regulates various biochemical and biophysical processes. It is a dynamic system comprising two main structures (the interstitial matrix and the basement membrane) which undergo continuous, yet highly regulated, remodelling. This remodelling process is essential for tissue homeostasis and uncontrolled regulation can lead to pathological states including chronic obstructive pulmonary disease (COPD). Altered expression of ECM proteins, as observed in COPD, can contribute to the degradation of alveolar walls and thickening of the small airways which can cause limitations in airflow. Modifications in ECM composition can also impact immune cell migration and retention in the lung with migrating cells becoming entrapped in the diseased airspaces. Furthermore, ECM changes affect the lung microbiome, aggravating and advancing disease progression. A dysbiosis in bacterial diversity can lead to infection, inducing epithelial injury and pro-inflammatory reactions. Here we review the changes noted in the different ECM components in COPD and discuss how an imbalance in microbial commensalism can impact disease developme 

The extracellular matrix of the lung is a complex network that consists of collagen, elastin, proteoglycans and hyaluronic acid. These molecules are produced and secreted by various cell types mainly fibroblasts but also epithelial cells and ASMC. Until recently it was believed that the extracellular matrix in the lung plays only a structural role in maintaining the architecture of the lung. Now, it is well-established that this complex network of extracellular matrix molecules regulate the function of growth factors as well as key cellular functions such as proliferation, differentiation, protein synthesis, attachment, migration and shape change.
One of the main interest of our Department is to investigate how ECM molecules are modified in lung diseases such as COPD and if they can be used to predict COPD progression and severity.
The pulmonary extracellular matrix (ECM) is a complex network of proteins which primarily defines tissue architecture and regulates various biochemical and biophysical processes. It is a dynamic system comprising two main structures (the interstitial matrix and the basement membrane) which undergo continuous, yet highly regulated, remodelling. 



Extracellular matrix turnover is
altered in COPD

™ MMP-9, TIMP-1, TIMP-2, heparan sulfate, chondroitin sulfate, hyaluronic acid
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Vorführender
Präsentationsnotizen
ECM turnover is part of healthy tissue maintenance, where old proteins are degraded and new proteins formed. In the lung, the ECM is subjected to a daily turnover of about 10% des gewebes wird täglich umgesetzt
Hialuron säure im Blut
, 
10
MMP-9, TIMP-1, TIMP-2, heparan sulfate and chondroitin sulfate are increased in the BAL at exacerbation
Increased turnover of hyaluronic acid at exacerbation



Circulating biomarkers of airwa
remodeling

. Alterations in serum levels of ECM molecules at AECOPD .

AECOPD inflation
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Pro-forms of collagens I11, V ~ Fragments of collagens I, IlI, IV, VI Dyspnoea
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Vorführender
Präsentationsnotizen
FIGURE 3 Serum levels of extracellular matrix (ECM) molecules are altered during acute exacerbations of COPD (AECOPD). a) Serum levels of
collagen and elastin turnover products increase during AECOPD compared with stable COPD and drop to stable state levels at 14 days follow-up
[2, 5]. b) Serum levels of hyaluronic acid and heparan sulfate increase during AECOPD compared with stable COPD and remain at high levels at
14 days follow-up [4, 106]. Serum levels of chondroitin sulfate decrease during AECOPD compared with stable COPD and remain at low levels at
14 days follow-up [106].

2 Stolz D, Leeming DJ, Kristensen JHE, et al. Systemic biomarkers of collagen and elastin turnover are associated
with clinically relevant outcomes in COPD. Chest 2017; 151: 47–59.
3 Papakonstantinou E, Roth M, Klagas I, et al. COPD exacerbations are associated with proinflammatory
degradation of hyaluronic acid. Chest 2015; 148: 1497–1507.
4 Papakonstantinou E, Bonovolias I, Roth M, et al. Serum levels of hyaluronic acid are associated with COPD
severity and predict survival. Eur Respir J 2019; 53: 1801183.
5 Schumann DM, Leeming D, Papakonstantinou E, et al. Collagen degradation and formation are elevated in
exacerbated COPD compared with stable disease. Chest 2018; 154: 798–807.
6 Papakonstantinou E, Karakiulakis G, Batzios S, et al. Acute exacerbations of COPD are associated with
significant activation of matrix metalloproteinase 9 irrespectively of airway obstruction, emphysema and
infection. Respir Res 2015; 16: 78.
7 Papakonstantinou E, Klagas I, Roth M, et al. Acute exacerbations of COPD are associated with increased
expression of heparan sulfate and chondroitin sulfate in BAL. Chest 2016; 149: 685–695.
Papakonstantinou E, Bonovolias I, Roth M, et al. Hyaluronic acid, heparan sulfate and chondroitin sulfate are
altered during exacerbations of COPD. Eur Respir J 2017; 50: PA994.




Assessment of airway remodeling
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There are significant differences in features of airway remodeling between different lung lobes

Karakioulaki M,...Stolz D, CHEST 2020




Airway remodeling can be used to

differentiate COPD from ACO

N=147 N=19 N=129 N=12 N=7 N=18
Parameter ALl COPD All asthma COPD patients without Asthma patients Asthma patients COPD patients with

patients patients asthma features <10 pack-years >10 pack-years asthma features®
Granulocytes in the epithelium®

Absence 120 (81.6) 19 (100) 106 (82.2) 12 (100] 7 (100) 14.(77.8)

A few 27 (18.4) 0 23 (17.8) 0 0 4(22.2)

Many 0 0 0 0 0 0
Goblet cells”

Absence 45 (31.3) 2 (10.5) 38 (29.5) 118.3) 1(14.3) 7 (42.4)

A few 43 (24.5) 15 (73.7) 39 (24.8) 10 (83.3) 5 (71.4) 4(22.2)

Many 47 (44.2) 2 (10.5) 41 [45.7) 11(8.3) 1(14.3) 6 (33.3)

Not detectable’ 12 (8.2) 11(8.5) 1(5.5)
BM thicknening®*

Normal 14 (9.3) 1(5.3) 11(8.5) 118.3) 3(16.7)

Mild-moderate 59 (40.1) 14 (73.7) 57 (44.2) 9 (75.0) 5(71.4)

Severe 71 (48.2) 4 (21.1) 58 (45.0) 2 [16.7) 2 (28.4)
ASMC % 21.549.4 21.5+16.7 21.0£16.6 22.0£7.9 20.7+12.1 24.3£17.7
Distance BM-ASMC pm | 80.5:55.5 62.6£21.1 80.4455.9 62.8£23.8 62.1£23.8 81.3£55.2
Glands % 8.0+13.4 4.849.9 8.2+12.9 5.1¢6.2 4.3+4.8 10.4£16.3
Eosinophils in BAL' 0.9+5.7 1.5+£2.8 0.9+6.1 1.242.8 2.1£3.1 0.4£0.9
Leukocytes in BAL

None 33 (22.4) 6 (31.6) 29 (22.4) 2 (16.7) 4 (57.1) 4(22.2)

A few 69 (46.9) 13 (68.4]) 59 (45.7) 10 (83.3) 3 (42.8) 10 (55.5])

Many 30 (20.4) 28 (21.7) 2(11.1)

Excessive 10 (13.6) 8(6.2) 2(11.1)

Missing values 5(3.4) 5(3.8]

Papakonstantinou E, ... Stolz D. Eur RespirJ 2019


Vorführender
Präsentationsnotizen
In a recent study we tested the hypothesis that  histopathological findings may reveal an overlapping COPD-asthma phenotype with higher response to ICS/LABA.

We examined histological parameters in EBB obtained from 147 patients with COPD and 19 patients with asthma  who were grouped according to smoking status and asthma features for the COPD patients.

We found that the presence of goblet cells was higher in COPD patients as compared to asthma patients. 

Severe BM thickening was higher in COPD compared with asthma especially in the COPD group with asthma features.

Average ASMC were similar between the two groups, however, the distance between BM and ASMC was significantly lower (p=0.022) in the asthma group. 

In conclusion, this pilot study suggests the hypothesis that specific histopathological findings, such as thickening of BM in COPD patients, may reveal an overlapping COPD-asthma phenotype with higher response to ICS/LABA. 



Can the endotype predict response
to inhaled therapy?

e Higher tissue eosinophilic
infiltration (p=0.048) in asthma

e Asthma patients with <10PY
had more severe inflammation
in the stroma (p=0.008).

e ASMC and severe BM
thickening was found in more
COPD patients with asthma
features versus without asthma
features (p=0.021)

Aemuie d1jewyISe

Healthy airway
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Papakonstantinou E. & Stolz, D., ERJ 2019



Prediction of response to triple therapy-
the HISTORIC study

Patients with COPD GOLD B-D

+

Baseline (SV0): Informed consent, medical history, physical examination /wvital signs, questionnaires (SGRQ/MMRC/CAT), prick test, induced or spontaneous
sputum, force impulse oscillometry, FeNO, single and multiple breath Nz wash out, serum — plasma samples / eosinophils, bronchescopy with endobronchial

biopsies, BALF, CT-scan, oropharyngeal swabs, lung function / DLCO (pre/post BD), 6MWT with pulse oxymetry, l ry, urine pregt y test
+
I Histological examination of endo-bronchial biopsies I
v
v v
l Group A: Patients with ASMC area > 20% I | Group B: Patients with ASMC area £ 20% |
[ |
+
I 6-weeks run-in period: aclidinium (400 mcg bid), formoterol {12 mcg bid), budesonide {400 mcg bid) |
| |
v

SV1: Medical history, physical examination /vital signs, questionnaires (SGRQ/MMRC/CAT), force impulse oscillometry, FeNO, single and multiple breath
Nz wash out, serum — plasma samples / eosinophils, oropharyngeal swabs, lung function / DLCO (pre/post BD), BMWT with pulse oxymetry, accelerometry

¥
Randomization
: I |
Subgroup A,  Subgroup Az Subgroup By Subgroup Bz
aclidinium {400 mcg bid), aclidinium (400 meg bid), aclidinium (400 mcg bid), aclidinium (400 meg bid),
formoterol (12 mcg bid), formoterol (12 meg bid), formoterol (12 mcg bid), formoterol (12 mcg bid),
budesonide (400 mcg bid) lacebo to match buds budesonide (400 mcg bid) placebo to match budesonid
v
At 3, 6,9 and 12 months: Medical history, physical examination /vital signs, questionnaires (SGRQ/MMRC/CAT), lung function / DLCO (pre/post BD)
At 6 and 12 months, in addition to the above its: force impulse oscillometry, FeNO, single and multiple breath N; wash out, serum — plasma
samples / eosinophils, oropharyngeal swabs, BMWT with pulse oxymetry, accelerometry
v
Primary end point: difference in the mean decrease of FEV;in ml at 12 months between patients with low and high ASMC mass receiving or not ICS.
Interpretation per-protocol analysis.

Stolz D. et al, ERJ 2019

Airway smooth muscle cells (ASM): 90%

100 x

Airway smooth muscle cells (ASM): 25%



Vorführender
Präsentationsnotizen
Viele Faktoren sind als Prediktoren für eine ICS response in COPD untersucht worden – das ist seit vielen Jahren und bleibt auch heute eine lebendige Diskussion – bei welche pateintn mit COPD ICS sollten eingesetzt warden,  neben der Anzahl exazerbationen scheinen asthmatische Merkmale – im Sinne eines Asthma–COPD overlap – mit Anprecehb auf ICS in Verbindung gebracht worden, wir sind daran zu untersuchen ob histologische Veränderunegen im bronchialen Biopsien und BAL die Lag zeit wirkung von ICS voraussagen lassen –
In dieser randomiierten Studie wollte untersuchgen ob pateintne mit einer verdickten Muskel Sicht diejeniegen sindwelche auf ics ansprechen,


The HISTORIC study

Inclusion criteria: 240 years, current or ex-smokers with smoking history =10
pack-years, COPD, GOLD stage B-D and at least one exacerbation in the
previous year

Patients were divided in 2 groups A and B with high (>20%) and with low
(<20%) ASMC mass

All patients followed a run-in period of 6 weeks on open-label triple inhaled
therapy with aclidinium (ACL, 400 mcg, bid), formoterol (FOR, 12 mcg, bid) and
budesonide (BUD, 400 mcg, bid)

Subsequently, patients from each group were randomized (1:1) to receive
either triple treatment with ACL/FOR/BUD (groups A1 and B1) or
ACL/FOR/Placebo (groups A2 and B2)

Patients, investigators and the funder were masked to treatment allocation and
patients were followed for 12 months

The primary end point of the study was the difference in post-bronchodilator
FEV1 at 12 months between patients with ASMC <20% and ASMC >20%
receiving or not ICS



Airway smooth muscle area to predict steroid
responsiveness in COPD patients receiving triple therapy:
a randomized, placebo-controlled, double-blind,
investigator-initiated trial — the HISTORIC Study
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Secondary outcomes

Change of secondary outcomes within 12 months

Outcome

Patients with ASMC £20%

Patients with ASMC >20%

ACL/FOR/Placebo
400/12 mcg (n=54)

ACL/FOR/BUD
400/12/400 mcg (n=56)

ACL/FOR/Placebo
400/12 mcg (n=34)

ACL/FOR/BUD
400/12/400 mcg (n=33)

Adjusted mean change during 12 months (95% Cl)

MMRC Dyspnea Scale

0.30 (-0.02 to 0.75)

0.32 (-0.11 to 0.76)

0.47 (-0.07 to 1.02)

0.88 (0.30 to 1.45)

CAT (total score)

3.03 (0.46 t0 5.61)

1.41(-1.06 to 3.92)

0.90 (-2.26 to 4.08)

-1.94 (-5.22 t0 1.33)

SF-36 (general health score)

-8.73 (-16.18 to -1.24)

-8.84 (-16.07 to -1.57)

-11.21 (-20.45 to -1.97)

-3.18 (-12.71 to 6.30)

SGRQ (total score)

2.09(-3.87 t0 8.07)

2.93(-2.85t0 8.73)

8.58 (1.19 to 15.96)

0.67 (-6.90 to 8.28)

Fractional exhaled NO (ppb)

6.43 (-8.66 to 21.53)

-0.84 (-15.52 to 13.83)

26.18 (7.51 to 44.85)

1.06 (-18.15 to 20.31)

FEV1 % predicted/VC max PB

-2.56 (-4.64 to -0.44)

-0.66 (-2.67 to 1.38)

-2.26 (-4.86 to 0.31)

0.47 (-2.19 to 3.14)

RV (% predicted)
Post bronchodilator

2.28(-4.38 to 8.960)

0.14 (-6.31 to 6.63)

6.36 (-1.86 to 14.61)

-3.47 (-11.98 t0 5.03)

FVC (% predicted)
Post bronchodilator

0.04 (-4.38 to 4.49)

0.31(-3.98 to 4.64)

-3.58 (-9.09 to 1.90)

2.69 (-2.96 to 8.36)

TLC (% predicted)
Post bronchodilator

1.46 (-0.99 to 3.91)

-0.62 (-3.00 to 1.76)

1.57 (-1.42 to 4.61)

0.57 (-2.52 to 3.70)

DLCO SB/VA (% predicted)
Post bronchodilator

-3.62 (-6.17 to -1.02)

-2.15 (-4.68 to 0.34)

0.34(-2.85 to 3.54)

-5.84 (-9.13 to -2.56)

N>-MBW: LCI 2,5 % normal

2.58 (-0.95 to 6.13)

1.41(-2.01 to 4.86)

4.12 (-0.26 to 8.50)

5.86(1.34t0 10.38)

N;-SBW: % Predicted

-85.43 (-233.80t0 62.95)

122.60 (-21.66 to 266.89)

69.92 (-113.59 to 253.43)

-43.87 (-233.03 to 145.29)

Forced Impuls Oscillometry X5
[ecmH20.5]

-0.99 (-1.75 to -0.18)

-0.26 (-1.02 to 0.48)

-0.04 (-1.02 to 0.93)

0.26 (-0.73 to 1.27)

Stolz et al, ERJ 2023




Proposal COPD Lancet Commission

* COPD Subtypes 1-5 — beyond cigarette smoking

* New diagnostic criteria for COPD — beyond
spirometric-defined obstruction

* New definiton for exacerbation — beyond
symptoms & need for medical therapy

Stolz et al, Lancet 2022 A
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The importance of early diagnosis

A
iCOPD iEnrolment in RCT
Lung function idlagnoss Symptoms
Status quo
ESymptom maﬁagement .
I T T — T : T 1
B
Lung iCOPD diagnosis
function
Symptoms
?
Future:
——-—_
! Disease interception .
Symptom management "
I I . I I I I rl
20 30 40 50 60 70 80
Age (years)

COPD - Chronic Obstructive Pulmonary Disease; RCT — Randomized Controlled Trial
Stolz D, et al. Lancet. 2022;400(10356):921-972.



Lung function and lung destruction
in COPD
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Small airways rather than alveoli are the initial site of injury

GOLD | has already lost 40% of the terminal bronchioles and 56% of the
transitional bronchioles

Independent to emphysema

Stolz et al. Lancet 2022 Hogg et al. Physiol Rev 2017;97:529-52 Koo et al. Lancet RM 2018;6:591-602



Spirometrie is not widely available

Access to diagnostic test (%)
90

=~
= 8150
=780
6170
B 50-60
[ Data not available

Stolz D, et al. Lancet. 2022;400(10356):921-972

Primaryand Primary Spedialist Limited* Not

specialist careonly careonly  availability in available

care |primary or

speclalist care, or
both
111
Spirometry 2(18%) 0 4(36%) 5 :@ 0
ﬁ:. i %) ] T T o

Whole body plethysmography 0 0 3(27%)  5(45%) 3 (27%)
Diffusion capacity measurement 0 0 3(27%)  5(45%) 3(27%)
Arterial blood gas analysis o o 6 (55%) 5 (45%) 0
Chest radiography 6 (55%) 3(27%) 0 2 (18%) 0
Chest CT 1{9%) 0 Tl64%)  3(27%) 0
Upper-middle-income countries (n=15)
Spirometry 3(20%) 2(13%)  6(40%)  4(27%) 0
Reversibility testing 2 (13%) 1(7%) B(s3aw)  4(27®) 0
Whole body plethysmography =~ © 0 5(33%)  9(60%) 1{7%)
Diffusion capacity measurernent 0 0 G(40%)  B(53%) 1(7%)
Arterial blood gas analysis 1(7%) 2 (13%) 8(53%)  4(27%) 0
Chest radiography 8(53%) 4(27%) I(20%) O 0
Chest CT 3(20%) 0 10 (67%)  2(13%) 0
High-income countries (n=17)
Spirormetry 12 (71%) 1 (6%) I(18%)  1(6%) i}
Reversibility testing B (47%) 0 g(n3%) O 0
Whole body plethysmography o 0 16(94%)  1(6%) 0
Diffusion capadity measurement 1 (6%) 0 14(82%)  2(12%) 0
Arterial blood gas analysis 1{6%) 0 15(88%)  1(6%) 0
Chest radiography 12(/1%) 0 4(24%)  1(6%) 0
Chest CT A4(24%) 0 12(71%)  1(6%) ]
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— A Randomized, Controlled Trial
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Group Intervention  Usual Care Incidence Rate Ratio (95% ClI) P Value
no. of participants/events per person-yr
Overall 253/0.53 255/1.12 — 0.48 (0.36-0.63) <0.001
Asthma subgroup 123/0.61 127/1.23 —— 0.49 (0.33-0.73)
COPD subgroup 130/0.46 128/1.01 —— 0.46 (0.31-0.67)
I I I 1
0.25 0.50 1.00 2.00
Intervention Usual Care
Better Better

Patients with
respiratory
symptoms

Pneumologist
diagnosis of
obstruction
Therapy let to the

discretion of the
attending physician



We need to identify early disease

TABLE 1 Global Initiative for Chronic Obstructive Lung Disease update for 2023: key updates and potential

missed opportunities

Updates Missed opportunities

Revised definition based on biology Continued requirement for post-bronchodilator spirometry for
diagnosis

New taxonomy based on etiotypes Continued requirement for spirometric airflow limitation to
diagnose disease

Elimination of group C Limited role for computed tomography and non-spirometric lung
function|testing

Definitive statement about triple therapy Case finding as an option rather than routine

and mortality
Obijective evaluation of exacerbations Potential undertreatment after severe exacerbations

Stolz et al, ERJ 2023



COPD defined by the
Lancet commission

« Diagnosis criteria:
« presence of respiratory symptoms

Panel 2: Diagnostic considerations in COPD A N D

«  Chronic respiratory symptoms*
* Dyspnoea

= * personal history of risk factors

« Sputum production

+  Acute ing of respiratory symp ' ! ND

« persistent airflow limitation or
ventilator heterogeneity as
assessed by spirometry, other
pulmonary function testing,
histology or CT

Stolz et al, Lancet 2022

+ History

+ Premature birth

= Childhood respiratory infections (pneumonia, viral
bronchiolitis, tuberculosis)

= Childhood respiratory illnesses (asthma, chronic lung
disease of infancy)

« Exposure

« Tobacco smoking, environmental tobacco smoke,
vaping

« Environmental exposure (indoor fuel fumes, ambient
air pollution or smog, wildfire smoke, occupational
exposure)

« Genetics

« a,antitrypsin deficiency
« Telomerase polymorphism (TERT gene)
« Family history in non-smokers

» Airway remodelling®

+  Airway smooth muscle cell hypertrophy

« Thickening of basement membrane

+ Chronic airway inflammation

+  Pathological turnover of the extracellular matrix
« Increased airway wall thickness on CT

» Persistent airflow limitation on lung function tests*

« Forced expiratory volume in 1 s/forced vital capacity
«  Specific effective airway resistance

« Lung clearance index

« Reduced peak flow

e measures of h geneity
« Forced oscillometry (difference in oscillation resistance
at 5 Hz and 19 Hz, reactance area)

= Parenchymal abnormality®

o 25% h l defined as areass
of lung density less than -950 HFU) on CT

+  Destruction of terminal bronchioles visible on CT

« Decreased diffusion capacity




COPD Lancet Commission
diagnostic algorithm

Yes

Symptoms
+ Cough
+ Dyspnoea

« Exacerbations
« Assess mMRC and CAT

Yes

Alternative testing
or CT

FEV,/FVC <07

COPD

Symptoms and risk

Potential causes
1 Genetics
2 Early-life exposures

Alternate test using available options
1 Diffusion

2 Resistance

3 Nitrogen washout

4 Pathology=airway remodeling

5 Forced oscillation technique (FOT)

Normal ‘ Abnormal

Alternative COPD

diagnosis

3 Infection related

5 Environmental exposures

4 Exposure to tobacco or combustibles

Lung function test No
available?
h
Yes CT available? %
Assess symptoms
A 4

1 Emphysema 1CAT =10
2 Airtrapping 2 mMRC =2
3 Airway abnormalities 3 Exacerbation =1 per year

No | Yes No | Yes
Alternative COPD Alternative Probable
diagnosis diagnosis COPD




Diagnosis of COPD in
Germany

Belastungsdyspnoe t chronischer Husten + Auswurf

Expositionsanamnese, korperliche Untersuchung

Spirometrie Rontgen-Thorax in 2 Ebenen

andere Erkrankungen/Komorbiditaten
sind Ursache der Symptome

Post BD GKP, DLCO normal
FEV,/FVC < LLN (oder <70%)

== J alternative Diagnose’ £

NVL Germany, 2022



Triple therapy in Tobacco-Exposed Persons with symptoms and
preserved FEV1/FVC ratio - an investigator initiated, interventional
study
The CHRONOS study

Inclusion criteria

Both groups:

e Age 240

eFEV1/FVC 20.70

oFVC above the lower limit of the normal range
Intervention group:

eCurrent or past smokers 210 pack years

e Relevant respiratory symptoms

Control group:

o<1 pack year tobacco-smoking history

Exclusion criteria
Both groups:
e Currently diagnosed asthma

eKnown concomitant respiratory disease or clinically
significant bronchiectasis

e Active pulmonary infection or prior pulmonary infection
where antibiotic and/or steroid treatment was completed
<4 weeks prior to enrolment

e Chronic use of oral steroids (>10 mg per day)

Baseline
visit

Assesed for eligibility (n=234)

Excluded (n=82)

Not meeting

Y

*linclusion criteria
(n=67)

Refused to
participate (n=13)
Other reason (n=2)

17 152 participants enroled ‘l

Refused to inhale (n=4)
Excluded (n=1)

Intervention group (n=78)
Chest CT, N2-washout, AO*

Contral group (n=74)
Chest CT, N2-washout, AO*

Therapy with
ICS/LABA/LAMA (n=73)

Lost to follow-up (n=1)
Discontinued intervention (n=6)

Phone call
6 weeks

Visit 2
12 weeks

Phone call
16 weeks

A 4

Chest CT, N2-washout,
AD* (n=66)

Y

66 patients compleated
the study




Proposal COPD Lancet Commission

* COPD Subtypes 1-5 — beyond cigarette smoking

* New diagnostic criteria for COPD — beyond
spirometric-defined obstruction

* New definiton for exacerbation — beyond
symptoms & need for medical therapy

Stolz et al, Lancet 2022 A
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Exacerbation is a risk factor
iIn COPD

Mortality risk
e T Morbidity increases with
e T Mortality each new
e ‘I Hospital admission exacerbation: there
is a fivefold greater

Rate of next severe

e I Healthcare costs

e Long-term decline in risk of mortality
lung function after the 10th
AECOPD

Stolz D. et al, Respiration 2018, Suissa S, et al, 2012


Vorführender
Präsentationsnotizen
Wxazerbationen sind niicht nur mit einer progressive Abnhame der lungenfunktion assoziiert, ist aber auch der Führender  Kostentreiber der Erkrnakungen, und noch gravierender als das, Exaszerbationen sind auch mit einer massiver morbidität und Mortalitiät assoziert. Je mehr exazerbationen jemand gehabt hat desto whs ist es dass er und sie eine nächste Exater erleiden wird, und tätäschlih das risiko zu sterben nach der 10. Exazerbation ist 5 x erhöht

Severe acute exacerbations of chronic obstructive pulmonary disease (COPD) are devastating, life-threatening events; the 30-day mortality is greater than that with acute myocardial infarction.  Acute exacerbations of COPD dramatically change the course of the disease, since they are associated with a rapid decline in lung function and worsening quality of life.3 




Neuerdings wurde erkannt mit Hilfe der Eclipse studie, dass die Anzahl exacerbationen einen wichtigen parameter der Erkrnakungsaktivität sind. Diese Arbeit im Ne suggeriret dass der beste prediktor für eine Exazerabatin ist die Vorgeschichte einer Exazerbationen. Die Exazerbationen sind it einer hoher Morbidität, mortality, spitalkosten, und auch abnahm der Lungen funktion assoziiert



Why do we need a new
definition for exacerbation?
- we need objective measures -

« “An exacerbation should be defined as
an increase in cough, dyspnoea, or
sputum production and at least one
of an increase in airflow limitation or
ventilation heterogeneity, an
increase in airway or systemic
inflammation, or evidence of
bacterial or viral infection, in the
absence of evidence of acute cardiac
ischaemia, congestive heart failure, or
pulmonary embolism”

Stolz et al, Lancet 2022



Standard investigations when patients
with COPD seek medical attention for
suspected disease exacerbation

Essential Dependent on
context or
presentation

Inflammation and infection

Full blood count

C-reactive protein or procalcitonin X
Airway microscopy and culture

Airway cytology (eosinophils)

Airway molecular testing for pathogens

X X X X

Fractional exhaled nitric oxide

Hypoxia, hypercapnia, and metabolic status
pH of venous blood gas X
Arterial oxygen saturation X

General physiology

Breathing rate

Electrocardiography

Lung function X
Imaging

Chest radiography, ultrasonography, or X

T

Systemic measurements
D-dimer X
Renal function X

Stolz et al, Lancet 2022 Troponin

B-type natriuretic peptide




FeNO (ppb)
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FeNO variability and cause of

Viral infections

Bacterial infections

Viral and bacterial infections

No infections

Schumann D, & Stolz D., Respirology 2023

FeNO Variability (ppb)
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The BAED-C score

e BMI (B), severe AECOPD frequency (AE), dyspnea severity (D)
and copeptin (ProVAP) (C)

e No added value of lung function if history of 1 severe
AECOPD

COPD-unrelated
2-year mortality

COPD-related
2-year mortality

Indices C-statistic (95% Cl) C-statistic (95% Cl)
BODE index’ 0.86 (0.72-0.99) 0.55 (0.42-0.68)
Updated BODE index® 0.82 (0.68-0.96) 0.57 (0.44-0.71)
ADO index" 0.84 (0.73-0.95) 0.65 (0.52-0.77)
DOSE index” 0.78 (0.67-0.89) 0.52 (0.39-0.64)

Simplified B-AE-D index
Simplified B-AE-D-C index
Optimized B-AE-D index
Optimized B-AE-D-C index

0.87 (0.77-0.98)
0.89 (0.78-0.99)
0.88 (0.78-0.99)
0.90 (0.79-0.99)

0.60 (0.48-0.72)
0.64 (0.52-0.76)
0.61 (0.49-0.73)
0.65 (0.52-0.77)

Age
Adjusted Charlson comorbidity index

Boeck, L. & Stolz D. ERJ 2016

0.59 (0.47-0.70)
0.62 (0.50-0.73)

0.64 (0.52-0.77)
0.62 (0.50-0.74)


Vorführender
Präsentationsnotizen
Wir haben bereits 2016
Now in accordance if we pout excerbation togethr with …

to that we have seen that once a patient suffered a severe exacerbation meaning requiring hospitalization the FEV1 has no added value in the prediction of mortality. Our prognostic This prognostic index can incorportate copeptin or not, and I will tell you what is that in a minute, This brings us to biomarkers that can be used along side clinical parameters to improve clinical practice


ProADM is associated with
dypnoea and survival

- Stimulated by TNF-, IL-1R and

LPS

- Initiate the hyperdynamic

response during bacterial

infection

- d bronchoconstriction

- AM decreased Erk1/2 MAPK

expression and activation in Ec

but in ASMC, AM activated

Erk1l/2

- I CxCL5 by Ec, IL-6 by ASMC

- Independently associated to
survival at AECOPD
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Stolz, D. et al, CHEST 2008, Citgez et al, CHEST 2018
Stolz, D. et al, CHEST 2014; Zuur-Telgen M et al, COPD
2017; Brusse-Keizer M. & Stolz D Respir Med 2015
Mandal J. & Stolz D. Pulm Pharmacol Ther 2019


Vorführender
Präsentationsnotizen
Proadrenomedulin ist ein fasziniertes peptid welches nicht nur als marker aber auch als mediator pathophysiologisch eine role spielt
ProADMs wird durch unterschiedeliche Zytokinen stimuliert, und initiiert die Koplementantwort i.r. bakteriellen Infenkten
Wir haben den mechanismus von ADM mit Hilfe vonhumanen zellkulturen von epithelzellen und bronchiale Glattenmuskelzellen untersuchunt und konnte festellen dass es eine erkrankungs und zell spezifizen wirkmechanismus hat.
Interessanterweise ist adm mit dyspnoe assoziiert, was möglicherweise mit ihrer
wie Komplent die Antwortauf eine Infektion
nicht nur marker sonder auch mediator, hat vershciendene funktion en, i.r. von Bakteirlrel infekten unte randerer aktivierung der kOmpletemn und erhöht in der pulmonale hypertonieund Wir festgestllt, dsss in OCPDje hoher der proadreo spiegel desto mehr dyspnoe beklöat der pat und somit gehen wir davon aus dass proadrenomedulin in copd einer zusammenhang mit der bronchoconstriktion aufweist
Zu den weitern prognparameter mächte ich über das proadrenomedulin zu sprechen konnen. Das ist die mltivarite cox-regresseion einer unabhäniger faktor, welcher mit der langzeit prognosis assoziert wird



ProANP and BNP and mortality

* ProANP levels are
i higher in non-survivors
| | ProANP Quartiles aS Compared to
survivors

TTHT 1 e MR-proANP is an
independent predictor

of mortality up to 2
years after AECOPD

e BNP was associated

lllllllllllll

0 60 120 130iiﬁeaggjzoat:\zfd;il)sm 600 660 720 Wlth the need for ICU
but not mortality

0.8

0.6

p < 0.0001

Cumulative Survival

Stolz D. et al., CHEST 2008; Bernasconi M. & Stolz, D
CHEST 2011


Vorführender
Präsentationsnotizen
Un dhaben gezeit dass anp ebenfalls eine unabhängiger prediktor ist für das ueberleben


Improvent of the BODE
score by ProADM

Model N Events |L.R.y?> |DF |p-value E Index
BODE 520 25| 23.32 1  <0.00001 0.744
Pro-ADM 613 31 23.82 1  <0.00001 0.711

Bivariate Models Biomarker + BODE Index

Model

N

Events

L.R. y?

DF

p-value

IC Index

Pro-ADM

511

25

38.81

2

<0.00001

| 0.813

Net reclassification improvement:
12% additional events end-up in higher category
14.6% additional survivors end-up in lower category

Overall reclassification improvement with ProADM: 26.6% p=0.015

Stolz, D. et al, CHEST 2008, Brusse-Keizer M & Stolz D Respir Med 2015, Stolz D et al, ERJ 2014



Vorführender
Präsentationsnotizen
Wir haben viel über die prognose gesprochen, wie sie wissen ist z.zeit der bode index der prognsotische gold standerd bei stabiler copd, dieser score beinahltest feve, gehtstrekke, dypneo scale und boder index,a lso durchaslos eine multidimensionale erfassung der erkrnakung wir habe uns gefrangt oder einer der systemische biomarkers die prognostische fahägieti von bode verbesserkann aussagekraft
Und das in der kurzliche abgeschlossenen promise studie untersucht das war eine internatieonle studie mit 8 länder und 11 spitlär in europa. Wir haben festgestellt dss bode bergelichebari ist mit proadrenomeduliing und das die Kombination don bode + adrenomedlling eine auc von 0.81 errreicht, also proadrenomedulin verbesssert die prgonistisch fägighekti von bode signifkikati, in ¼ der patienten


Mortality risk prediction in COPD by a
prognostic biomarker panel

Daiana Stolz, Anja Meyer, Janko Rakic, Lucas Boeck, Andreas Scherr and
Michael Tamm

1.04
Characteristic Hazard ratio (95% CI)* p-value 0.8
1 increased biomarker versus 0 1.4(0.8-2.4) 0.238
2 increased biomarkers versus 0 1.9 (1.01-3.4) 0.046 0.61
3 increased biomarkers versus 0 3.3(1.5-7.3) 0.003
Smoking (current versus former) 1.4(0.9-2.1) 0.184
Sex (female versus male) 0.98 (0.6-1.6) 0.923 0.44
Age-adjusted Charlson comorbidity score 1.2(1.1-13) <0.001 . .
Post-bronchodilator FEV1 % predicted 0.970 (0.96-0.99) <0.001 Number of increased biomarkers
- u 024 —0
—1
—2
0.0 3
ProADM + ProANP + ProAVP e —
0 365 730 1095 1460 1825 2190

Time to event days

Stolz D et al, ERJ 2014


Vorführender
Präsentationsnotizen
Zum zeil mehr is mehr
Wenn wir ADP ANP und AVP kombinieren haben wir eine verbeesserte Diagnostische Wertikeit


B
Cardiovascular-determined prognosis

in COPD

R n%c.te,mm. e 36% of patients with COPD die due to
N 3 cardiovascular causes
;::35?3', 78 % e ANP blocks the pulmonary vasopressor
——— 9ﬂ26 response to acute hypoxia
) (F—— e reduces pulmonary vascular resistance

Pro-oNP ... e attenuates hypoxia-induced pulmonary
e 2N hypertension
NT-pro-BNP
= E e Pulmonary hypertension is a main
7‘38 prognostic factor
\ﬁ'/ e COPD-related PH does not respond
;8 to endothelin-antagonists or iloprost

Stolz, D. et al, Eur Resp J 2008
Boeck L & Stolz D, Plos One 2012


Vorführender
Präsentationsnotizen
Kardiovaskulöre beteilung definiert die prognosein der copd, wir wissen dass ph eine wichtige role spiel und leider wirken die pulmonale vasodilatatoren wir endothelin ant und iloporot bei der copd assoziet ph nich – sowol anp als auc bnp sind erhöht in copd, wir glauben allergind dass anp eher die vh belasung und ph in der copd widerspiegel
Prostracyclin agonist


ldentifying multimorbidity in

Depression and anxiety
- Assessment
questionnaires
(2g, Brief Assessment
Schedule Depression
Cards for depression)

COPD

= Lung volumes.
+DLCO

«CTscan

« BODE

= Eosinophil count

+ (T scan

Lung or breast cancer

Cardiovascular diseases

+ (T scan

- CPET

+ Troponin (eg, for
myocardial infarction)

« BNP

+ Ultrasound

Osteomuscular abnormalities

= BMI

« BMWD

« CPET

« (T and DEXA scan (eg, for
OStEOpPOrosis)

Fabbri, L...Stolz, D... et al. The Lancet Respiratory Medicine 2023

patients with COPD

COPD

Eosinophils

* ABGs, Sa0y
- CRP
s = Procalcitenin Inflammation and
enescence « Fibrinogen infection
TNF-alpha - SRAGE -
. MMP-9 . Leukom_;tes_lneuuophlls
. DHEAS - Zg;almomn
* %C : Eosinophils
g .« L6

Blood biomarkers
for )
multimorbidity Heart failure

Metabolic disease
CRP

: + BNP

- HbAlc

« Adiponectin/leptin EII—QeroﬁBnNP

+ Triglycerides, LDL, o8 pAIEIP
HDL, ApoM Ll LS

Arteriosclerosis/

Cardiovascular 5
risk — IHD thrombogenesis

. + Adiponectin

GHE o + Leptin
= Troponins . SPD
+ Fibrinogen CRP
o (o i :

opeptin + Fibrinogen

= Pro-ADM, pro-ANP . D-Dimer



Cause of exacerbation

e Most exacerbations of COPD
are triggered by either
bacterial or viral infection or i

30%

a combination of both

Stolz, D et al, Curr Opin Pulm Med 2009
Wilkinson, T et al, CHEST 2006


Vorführender
Präsentationsnotizen
Nun möchte ich auf die Aetiologie der Exazerbaitonen eingehen
Die meisten Exaerbationen werden durch bakterial, viren oder einer Kombination von beiden verursacht und interessanterweise sind virale exazerbation mit ähnliche ausgeprägte oder sogar schwerer assozieriter als die Bakteriellen exazerbationen

http://erj.ersjournals.com/content/vol29/issue6/images/large/1224fig1.jpeg

Overexpression of the CALC-1 gene in
bacterial infection = Procalcitonin
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Christ-Crain, Stolz D. et al, Lancet 2004
Christ-Crain, Stolz D. et al, AJRCCM 2006
Stolz et al, Swiss Med Week 2006

/
/ Muller et al. Stolz,D. JCE&M, 2001
/

Stolz et al, CHEST 2007
Stolz et al, Eur Resp J 2009
Stolz et al Chest 2016
Schutz P et al. Cochrane 2017
Testicles Schutz P..Stolz D et al, Lancet Infect Dis 2018

Schuetz P & Stolz D. ERJ 2019
Karakioulaki M & Stolz D. Ann Thorac Med 2019


Vorführender
Präsentationsnotizen
procalcitonin ist der precursor vom Hormon Calcitonin, welche im physiologischen Zustand in der Nebenschildrüse produziert wird. Bei bakterillen Infektionen finden eine überexprimierung der CALC-1 gene statt, welche zu einer übiquitäre Produktion von Procalcitonin vielen soliden organen sowie leukozyten führt. Im diesem Sinne haben gezeigt dass die procalcitoin steurung zur antibiotika einsparungen in viele lungenerkrnakungen führen kann, wie z.B. infekte der unteren Luftwege, CAP und VAP.


Procalcitonin-guided exacerbation
therapy —the PROCOLD study

Recurrence of exacerbation
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Stolz D et al, CHEST 2007
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Vorführender
Präsentationsnotizen
Nicht jede AECOPD hat eine bakterilelle Ursache und obwohl heutezutage immer noch > 85% der AECOPD mit antibiotika behandelt werden wäre diese übereinsatz von atb nicht nötig. Wir haben in einer randomizierte studie zeigen können dass die sTeruerung der ATB therapie mit Hilfe von Procalctionin den atb einsatz bei exazerbationen um ca 50% reduziert kann. 12 jahren später zeigte auch eine randomisierte Studie dass dass die AB Gabe mit hilfe von CRP gesteutert werden kann.

Wichtig ist zu betonen, dass der Verlauf ähnlich aussieht bei patienten, welche mit und ohne atb behandelt wurden – unter anderen war die rezidivrate bei beiden patentiengruppen ähnlch 


FDA NEWS RELEASE

FDA clears test to help manage antibiotic
treatment for lower respiratory tract infections

and sepsis

f share | ¥ Tueet | in Linkedin | % Email & Print

For Immediate Relea: February 23, 2017
The U.S. Food and Drug Administration today cleared the expanded use of the Vidas
Brahms PCT Assay to help health care providers determine if antibiotic treatment should
be started or stopped in patients with lower respiratory tract infections, such as
community-acquired pneumonia, and stopped in patients with sepsis. This is the first test
to use procalcitonin (PCT), a protein associated with the body’s response to a bacterial
infection, as a biomarker to help make antibiotic management decisions in patients with
these conditions.

“Unnecessary antibiotic use may contribute to the rise in antibiotic-resistant infections,”
said Alberto Gutierrez, Ph.D., director of the Office of In Vitro Diagnostics and
Radiological Health at the FDA’s Center for Devices and Radiological Health. “This test
may help clinicians make antibiotic treatment decisions.”

The test works by measuring PCT. High levels of PCT suggest a bacterial infection, while
low levels suggest a viral infection or non-infectious causes. Clinicians may be able to use
PCT and other information to safely withhold or stop antibiotics. Because PCT may
indicate the presence of a variety of bacterial infections, it does not detect the exact cause
of a patient’s symptoms.

Sepsis can be part of the body’s response to an infection and can lead to tissue damage,
organ failure, and death. Lower respiratory tract infections include community-acquired
pneumonia, acute bronchitis, and acute exacerbations of chronic obstructive pulmonary
disease (COPD). Bacteria often cause sepsis and lower respiratory tract infections, but

Content current as of:
03/28/2018

FDA Executive Summary

To aid in the risk assessment of critically ill patients on their first day of ICU
admission for progression to severe sepsis and septic shock

To aid in assessing the cumulative 28-day risk of all-cause mortality for
patients diagnosed with severe sepsis or septic shock in the ICU or when
obtained in the emergency department or other medical wards prior to 1CU
admission, using a change in PCT level over time

To aid in decision making on antibiotic therapy for inpatients or outpatients,
with suspected or confirmed lower respiratory tract infections (LRTI) defined
as communityv-acquired pneumonia (CAP), acute bronchitis, and acute

3 dcule
exacerbation of Chronic Obstructive Pulmonary Disease (AECOPD)

To aid in decision making on antibiotic discontinuation for patients with
suspected or confirmed sepsis



THE LANCET
Respiratory Medicine

Fast multiplex bacterial PCR of bronchoalveolar lavage for
antibiotic stewardship in hospitalised patients with
pneumonia at risk of Gram-negative bacterial infection
(Flagship II): a multicentre, randomised controlled trial

Andrei M Darie, Nina Khanna, Kathleen Jahn, Michael Osthoff, Stefano Bassetti, Mirjam Osthoff, Desiree M Schumann, Werner C Albrich,
Hans Hirsch, Martin Brutsche, Leticia Grize, Michael Tamm, Daiana Stolz
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Figure 2: Duration of inappropriate antibiotic therapy Figure 3: Freedom from inappropriate antibiotic therapy

Bars indicate 95% Cls.

Lancet Respir Med 2022; published online May 23. https://doi.org/10.1016/S2213-2600(22)00086-8.



Epidemiology of community-acquired
respiratory viruses

+ CARVs by multiplexNAT results in symptomatic children and adults in Basel over 5 years
— 255’670 results from 11’446 samples
— Children positive 70% (no other dx); adults 30% (mostly risk factors)
— Seasonal peaks, different in children and adults, dynamic changes

Detection rate = Rhino-/EnV hMPV RSV-A/B _ Influenza A Influenza B m
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Compagno F, Braunacker-Mayer L, Khanna N, Stolz D, Battegay M, Frey U, Tamm M, Kouyos R, Hirsch HH (2017)
Comparing viral respiratory tract infections in symptomatic children and adults by mulitplex NAT from 2010 - 2015 (ePoster abstract ECCMID 2017 Vienna)



1301 patients
2666 cases

Jahn K. ..& Stolz, D., European Journal of Internal Medicine, 2024

Aetiology of infection in BAL

Haematological
1040 (39.01%) cases
544 (41.81%) patients

Solid organ
transplantation
BEB (24.88%) cases
107 (8.22%] patients

Other
260 [36.01%) cases
650 (49.96%) patients

+ 453 allogenelc HET cases [l 300 (28.85%) respiratary virus positive cases |
v’ 76 autologous HCT cases J
v 131 allogeneic and autologous HCT cases | e ; : |
97 19.33%) bacterial-viral coinfection cases

¥ 162 high dose chematherapy cases 1 )
v" 188 other hematological therapies cases
¥ 30 without therapy cases | 507 (48.75%) cases changed management after BAL |
* 565 lung transplant cases | 158 [29.73%) respiratory virus positive cases I
¥ 72 renal transplant cases \ J
¥ 2 lung and renal transplant cases : - : :

| B8 {10.21%) bacterial- viral coinfection cases |
* 10 heart transplant cases
¥ 12 liver transplant cases
* 5 liver and lung transplant cases 385 |57.81%) cases changed management after BAL

194 (20,73%) respiratory virus positive cases

¥ 228 vasculitls cases | . { prp o ok J
¥ 201 solid cancer cases
¥ 1B2 interstitial lung disease cases | 22 (2.54%) bacterial-viral coinfection cases |
¥ 128 COPDy/asthma cases
¥ 221 HIV or ather illness cases

| 504 [52.50%) cases changed management after BAL |




Preventing Viral Exacerbation of COPD
in URTI —the PREVENT Study

e Multi-national, | - |

randomized, double-blind L

| Eliible patients fulfilling inclusion criteria | Exclusion orteria

| . na infarmed
h 4

k.

- — consent
S u y Informed consent, baseline visit, symptom scores, sputum

Masopharyngeal swab, blood samples, spirametry
All low maintenance dose inhaled steroid/LABA,

e Objectives: | : |

Randomization

n =382
Det ine incid f l
. . . Inhaled placebo group Inhaled steroid/LABA group
viral infection by
It - I P C R URTI Svmptams URTI Symptoms
p Maintenance combination therapy Maintenance cambhbination therapy
Masopharyngeal swab for viral FCR Masopharyngeal swab for viral PCR
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| |
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¥ Physician vigit
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Scheduled visits at 6. 12 and 18 months

-Evaluate systemic | S snores nasrhanngenl svib fr e PoR e
repercussions

Stolz D, AJRCCM 2018


Vorführender
Präsentationsnotizen
Um die Bedeutung der viralen Infekte bei der COPD Exaterbaton zu untersuchunge  haben wir eine multicentrische, internationalle, dobel blinde, randomizeiert, placebo kontrollierte studie durchgefphrt.  Wie üverprüften zum einen , die incidience on virale infekte bei stable und exazerbiert COPD mitttles multiplex pcr. Zum anderen wollten wir herausfinden ob der frühzeitige einsatz von einer hochdosierte kombinationstherpaie mit ics/LABA bei beginnen der Erkältungssymptomatik die incidenz von AECOPD reduziert kann Ein weiterer wichtiger Punkt dieser Studie ist die Unteruschung der systemische Kompliakationen des viralen Infekces


Exacerbations and upper respiratory
airway infections in COPD

p=0.002

| p<0.001 p<0.001 |
p<0.001 | i |
| p<0.001 |

| p<0.001 |
| H Viral infections O No viral infections

1.1

Stable state URTI URTI Follow-up AECOPD
N=1909 N=356 N=391 N=177

Stolz et al, ERJ 2019


Vorführender
Präsentationsnotizen
Im gegensatz zum Meinung $
Interessanterweise ist die inzidenz von viralen Infekt im stabilen zustand der COPD sehr niedrig währe d ca. 40%nder patiente einenVirus i.r. der Exazerbation aufweist



Viruses

at stable state, URTI and

exacerbation —50°000 PCRs
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Vorführender
Präsentationsnotizen
NL63/OC43/229E/HKU1
18 viren
229E (alpha coronavirus)
NL63 (alpha coronavirus)
OC43 (beta coronavirus)
HKU1 (beta coronavirus)
Other human coronaviruses
MERS-CoV (the beta coronavirus that causes Middle East Respiratory Syndrome, or MERS)
SARS-CoV (the beta coronavirus that causes severe acute respiratory syndrome, or SARS)
SARS-CoV-2 (the novel coronavirus that causes coronavirus disease 2019, or COVID-19)
�


Prevent of exacerbation by ICS
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Rate Ratio

0.6 +

Dose-response curves for the rate-
rate of pneumonia
(in fluticasone equivalents)

600

800 1000 1200 1400 1600 1800 2000
Daily dose in mcg

Suissa S. et al, Thorax 2013

Fluticasone
RR 2.01
1.93-2.10

Budenoside
RR 1.17
1.09-1.26



Vorführender
Präsentationsnotizen
Wie können wir exazerbationen reduzieren?
ICS hat eine ünstige nachgewiese wirkung wie sie aus dem linken säulengraphik erkennen könne, sind jedoch dosis-abhängig mit Pneumonie-Risiko assoziert
 


ICS discontinuation in COPD

Variable cut off
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Chalmers, J. .. Stolz, D et al, ERJ 2021; Stolz D. & Miravitlles M, ERJ 2021
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Intensified Therapy with Inhaled Corticosteroids and Long-Acting
Bo-Agonists at the Onset of Upper Respiratory Tract Infection to
Prevent Chronic Obstructive Pulmonary Disease Exacerbations

A Multicenter, Randomized, Double-Blind, Placebo-controlled Trial Th e P R EV E NT St u dy

Daiana Stolz"?®, Hans H. Hirsch®>**%, Daniel Schwter6 Renaud Louis7 Janko Rakic'?%, Lucas Boeck'>?,

Eleni Papakonstan’unou1 23 Christian Schindler®®, Leticia Grize*®, and Michael Tamm™ 23

'Clinic of Respiratory Medicine and Pulmonary Cell Research, and “Division of Infectious Diseases and Hospital Epidemiology,
University llospltal Basel, University of Basel, Basel, &awnzer\and “Department of Biomedicine, University of Basel, Basel,
Switzerland; *University of Basel Basel, Switzerland; Transp\amanon and Clinical Virology, Department of Biomedicine, Unwcrsﬂy
of Basel, Basel, Switzerland, L|ndcnhof Hospital, Bern, Switzerland; ‘Pneumology Department, GIGA |13 research group, University
of Liege, CHU L|cgc Bclgmm and ®Swiss Tropical and Public Health Institute, Basel, Switzerland

e 450 patients > 40 yo, > 10 PY, post BD FEV, < 80%; =21
exacerbation in the previous 12 months

e Started on maintainance low-dose ICS/LABA (200ug
Budesonide/ 6ug Formoterol twice daily)

e At URTI symptoms — collect nasopharyngeal and oral
swabs and inhale 400ug Budesonide/12ug Formoterol
or placebo twice daily, for 10 days

e Primary end-point: number of exacerbations and
severe exacerbations within 21 days of URTI

Stolz et al, AJRCCM 2018


Vorführender
Präsentationsnotizen
Deswegen habe ich eine strategie untersuchungen wollen, welche dieICS exposition bei patienten mit COPD reduziert 
Ir der prevent studie eine invest initiated und geführte studie sind 450 pat auf niedrig dosiert ICS/LABA eingesett worden
Beim auftreten von respiratorischen symtome der oberen luftwege haben die patetienten entweder placebo oder eine 3fache dosierung der ICS/LABA combination für 10 Tage erhalten
Der primärer Endpunkt der studie war die anzahl exazerbation inner 21 tage nach urti




Tripling of ICS at URTI decreases
exacerbation of COPD
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Vorführender
Präsentationsnotizen
In der tat hat die gesamt anzahl schwerer exazerbation reduziert warden können und der Effekt war am deutlichen bei patienten mit schwerer Obstruktion und stärkerer beschwerdren


Predictors of
|ICS Response
*FEV,< 50%
eGOLD Cand D
eBODE > 2

eFeNO > 15.5 ppm

Stolz et al, AJRCCM 2018

Hazard Ratio
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Vorführender
Präsentationsnotizen
Neben der Erkrnakungsshcwergrand war der BODE indext und ein erhöhtes ausgeatmetes Stickstoffoxid als prediktor des Ansprechen auf ICS zu finden.


Take home messages

COPD is a heterogenous disase

We need to identify “early” COPD, wpirometry is not
the (only) answer

High ASMC mass appears to predict ICS response in
COPD patients receiving triple therapy.

Tobacco-Exposed Persons with symptoms and
preserved FEV1/FVC ratio might benefit from triple
therapy

Objective assessments are necessary to evaluate and
treat exacerbations

Tripling of ICS at URTI decreases exacerbation of COPD
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