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- currently fourth highest cause of death worldwide'
- abnormal inflammatory reaction as cause of obstruction?
- caused by particles, gases and cigarette smoke (80-90%)?

- therapy: smoking cessation, bronchodilators, oxygen, lung
transplantation?

GOLD scale*3

0 normal spirometry, chronic symptoms (cough, sputum)

|  FEV1/FVC< 70%, FEV1 2 80 % (with/without chronic symptoms)
Il FEV1/FVC< 70%, 50% < FEV1 < 80% (with/without chronic symptoms)
Il FEV1/FVC< 70%, 30% < FEV1 < 50% (with/without chronic symptoms)
IV FEV1/FVC < 70%, FEV1 < 30% (with/without chronic symptoms)
' CELLI BR et al. (2012). Inflammatory Biomarkers Improve Clinical Prediction of Mortality in Chronic Obstructive Pulmonary Disease

2LORENZ J (2009). Checkliste XXL Pneumologie
3 http://www.goldcopd.org/uploads/users/files/GOLD Pocket May2512.pdf


Vorführender
Präsentationsnotizen
+1.Definiert als schlecht reversible Atemwegsobstruktion.
1. 2020: 3. häufigste Todesursache
(Vor allem durch Obstruktion der Atemwege gekennzeichnet, jedoch eine sehr heterogene Krankheit mit pulmonalen & extrapulmonalen Auswirkungen.)
2. 15% der Raucher: COPD
3. FEV1/FVC = Tiffenau-Index
GOLD4  Respiratorische Insuffizienz: Störung des pulmonalen Gasaustausch


Christian

i How to Predict |UI JI ﬁ%ﬁ%ﬁ%ﬁ%lﬂ
Mortality in Patients “w —
with COPD?

- severity of airflow limitation (FEV,)

- arterial hypoxemia/hypercapnia

- exercise performance

- degree of breathlessness

- low BMI

- BODE: BMI, FEV,, dyspnea, 6-minute walk distance
- ADO: age, dyspnea, FEV,

Biomarkers reflecting pathobiological pathways which
may be altered in COPD?

CELLI BR et al. (2012). Inflammatory Biomarkers Improve Clinical Prediction of Mortality in Chronic Obstructive Pulmonary Disease


Vorführender
Präsentationsnotizen
+1. Vorraussage der Mortalität wichtig, um bestimmte therapeutische Möglichkeiten rechtzeitig in Anspruch zu nehmen.
2. Hypoxämie: zu wenig O2, Hypercapnie: zu viel CO2
3. 6MWD: 6 min gehen, wie lange? Gesund40: 450-600, Gesund80: 250-400, GOLDI&II: 200-300, GOLD3: 150-250, GOLD4: 100-200
5. Niedriger BMI: schlechtere Diagnose
6. BODE: Punkte von 0-3 (bzw. Bei 6MWD auf 9 erhöht, nicht mehr Abstufungen)  je niedriger desto besser
7. ADO: je niedriger desto schneller
Oft jedoch unterschiedliche Ergebnisse
Kombinationen zeigen bessere Vorraussagekraft als jeweils einzeln.
8. Leichte systemische Inflammation  inflammatorische Biomarker im Serum/Plasma zur Vorraussage
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- secreted by Clara cells’

- expressed in airways, epithelial cells of the nose
and urogenital tract’

- acts as an immunosuppressant and provides
protection against oxidative ¢
stress and carcinogenesis'

- serum levels reduced in COPD,
asthma, smokers and related
to decline of FEV,"?

"LOMAS DA et al. (2008). Evaluation of serum CC-16 as a biomarker for COPD in the ECLIPSE cohort
2CELLI BR et al. (2012). Inflammatory Biomarkers Improve Clinical Prediction of Mortality in Chronic Obstructive Pulmonary Disease
JUNQUEIRA LCU et al. (2005). Histologie


Vorführender
Präsentationsnotizen
1. Clara cells: Zellen der kleinen Atemwege, sezernieren Surfactantproteine (unspezifische Abwehr) & glykoproteinhaltiges Sekret (an der Offenhaltung der kleinen Luftwege beteiligt)
2. Immunsuppressiv: reguliert Th1-Immunantwort runter (T-Zellvermittelt, TH2  Antikörper)
3. Serum levels: vor allem durch Protein der unteren Atemwege  Marker für Atemwegserkrankungen
                       entstehen durch Konzentrationsgradient 
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- constitutively expressed in human lung’

- expressed by PBMCs (constitutively or induced by
bacterial toxins)'

- induces tolerogenic immune responses —
Immunosuppressive'

- increased serum levels in pathological conditions
of the lung’

- associated with increased risk of death in
respiratory disease?

"CHANG CY et al. (2010). CC-chemokine ligand 18/pulmonary activation-regulated chemokine expression in the CNS with special reference
to traumatic brain injuries and neoplastic disorders
2 CELLI BR et al. (2012). Inflammatory Biomarkers Improve Clinical Prediction of Mortality in Chronic Obstructive Pulmonary Disease



Vorführender
Präsentationsnotizen
+1. CCL18 = Chemokinligand 18, PARC = pulmonary and activation-regulated chemokine
2. PBMCs = Monozyten, Lymphozyten
4. Pathological condtions of the lung: bereits konstitutiv sehr hohe Level, aber in Hypersensitivitätspneumonitis (= Pneumonie nur durch pneumotoxische Dinge wie hochenergetische Strahlung & Medikamente, z.B. Chemotherapeutika, bedingt) & idiopathischer Fibrose nochmal erhöht  aus Makropagen und dendritischen Zellen)
(Auch bei Krebs, z.B. Leukämie, Magenkarzinome, Ovarialkarzinome, erhöht  TAMs)
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- produced in the liver (IL-6 induced)’
- acute phase protein’

- opsonisation of microbes — inflammatory
marker"?

- associated with increased risk of death in patients
with COPD?

- elevated in COPD patients compared to
(non)smokers?

- associated with increased hospitalisation in
COPD??

"MURPHY K et al. (2009). Janeway Immunologie
2 CELLI BR et al. (2012). Inflammatory Biomarkers Improve Clinical Prediction of Mortality in Chronic Obstructive Pulmonary Disease



Vorführender
Präsentationsnotizen
2. Microbes = Pilze, Bakterien (Lipopolysaccharide)  kann nicht an Säugerzellen binden
Opsonisation  Komplement auslösend (C1q  klassischer Weg)
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- synthesizes by hepatocytes'
- acute phase protein’

- increased levels after injury, diseases associated
with vascular disruption, infection & inflammation’

- activates immune cells’

Il la
Prothrombin ' Thrombin

l

X e | X[

T v Fibrin- 4 fester Fibrin-
ﬁ '
Fibrinogen monomere thrombus

"DAVALOS D et al. (2012). Fibrinogen as a key regulator of inflammation in disease
HUPPELSBERG J et al. (2009). Kurzlehrbuch Physiologie


Vorführender
Präsentationsnotizen
Halbwertszeit: 4 Tage, normalerweise 2-4g/L
+ 3. Gerinnung: Thrombin spaltet Fibrinopeptide A & B ab  Fibrinmonomer  Fibrinpolymere  durch Faktor 13a zu quervernetzten Fibrinpolymeren
Durch Plasmin wieder aufgelöst
3. MS, pulmonale Fibrose, Atherosklerose, rheumatoide Arthritis
4. Immunzellen: Makrophagen, Monozyten, Dendritische Zellen, B-Zellen (CD11bc-/CD18)
Durch proinflammatorische pathways wie NF-kappaB
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- produced in macrophages and dendritic cells’

- enhances immune response of lymphocytes and
induces acute phase protein production in the
liver

- endogenous pyrogen'’
- induces development of T,;17-cells’

- associated with increased risk of death in
respiratory disease?

"MURPHY K et al. (2009). Janeway Immunologie
2CELLI BR et al. (2012). Inflammatory Biomarkers Improve Clinical Prediction of Mortality in Chronic Obstructive Pulmonary Disease



Vorführender
Präsentationsnotizen
1. Als Reaktion auf Pathogene (bakterielle Entzündung freigesetzt, v.a. zu Beginn)
2. Akute Phase Protein auch: Il-1beta, TNFalpha und lösen auch Fieber aus (Hypothalamus: Regulation der Körpertemperatur, Muskel- & Fettzellen: Energiemobilisierung)  erhöhte Temperatur
Mit TNFalpha Endothel des Knochenmarks anregen Neutrophile freizusetzen  mit akute Phase Proteinen opsonierende Wirkung
Th17: mit TGFbeta  bei Pathogenese von Autoimmunerkrankungen & bakteriellen Infektionen wichtig, Neutrophile werden an Infektionsort gelockt (IL17)
IL6 bei Entzündungen erhöht
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- produced in macrophages, fibroblasts,
keratinocytes, endothelial cells and dendritic cells’

- chemotactic factor for T-cells, neutrophil and
basophil granulocytes’

- involved in angiogenesis'
- increased levels in sputum COPD patients?

- association of elevated levels in other pulmonary
diseases, such as: ARDS, reperfusion injury,
asthma, idiopathic pulmonary fibrosis?

"MURPHY K et al. (2009). Janeway Immunologie
2MUKAIDA M (2003). Pathophysiological roles of interleikin-8/CXCL8 in pulmonary diseases


Vorführender
Präsentationsnotizen
+1. IL8 = CXCL8
Lokale Entzündungsreaktionen
Glaubt es spielt bei Bronchiolitis eine Rolle
Rezeptoren: CXCR1, CXCR2
2. Sorgt dafür, dass Neutrophile Blutkreislauf verlassen
Neutrophile + IL8 + TNFalpha = respiratory burst
Über nFkappaB stimuliert
5. ARDS: Lavage
Reperfusion injury: ROS  nFkappaB  IL8
Asthma: Bronchiokonstriktion, Sputum
Idiopathischer Lungenfibrose: BALF und Serum
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- involved in innate host defence & regulation of
inflammatory processes in the lung’

- expressed/secreted by alveolar type Il
pneumocytes & bronchiolar Clara cells’

- presentin: lung, mucosal epithelia, vascular
epithelial cells, serum?

- related to pulmonary inflammation — elevated in
smokers3

- associated with increased risk of death in
respiratory disease3

"HU F et al. (2012). Surfactant protein D inhibits lipopolysaccharide-induced monocyte chemoattractant protein-1 expression in human
renal tubular epithelial cells: implication for tubulointerstitial fibrosis

2SPRENSEN GL et al. (2005). Genetic and environmental influences of surfactant protein D serum levels.

3CELLI BR et al. (2012). Inflammatory Biomarkers Improve Clinical Prediction of Mortality in Chronic Obstructive Pulmonary Disease


Vorführender
Präsentationsnotizen
1. Innate host defence: Opsonisierung & Lyse von Pathogenen
4. Lung inflammation marker: alveolar epithelialer Schaden  vermehrten Permeabilität der alveolar Schicht
Proinflammatorische und antiinflammatorische Antwort hervorrufend
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- Evaluation of COPD Longitudinally to Identify
Predictive Surrogate Endpoints (ECLIPSE)

- evaluation at 3 & 6 months after baseline and
every 6 months for 3 years

- no determination of cause of death

CELLI BR et al. (2012). Inflammatory Biomarkers Improve Clinical Prediction of Mortality in Chronic Obstructive Pulmonary Disease


Vorführender
Präsentationsnotizen
+1. Viele Marker schon einzelnen bei COPD untersucht  noch nicht alle gemeinsam und noch nie so mit Mortalität korreliert.
Tod: Tag 1060
3. Todesursache: Argumentation jegliche Art von Tod könne iwie mit COPD assoziert sein (Autounfall?!)
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Functional measurements
- 6-minute walk distance
- Spirometry

Emphysema
- low-dose CT

CELLI BR et al. (2012). Inflammatory Biomarkers Improve Clinical Prediction of Mortality in Chronic Obstructive Pulmonary Disease
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- Serum: - Plasma:
- CC-16 - fibrinogen
- CCL-18/PARC - CRP

- SP-D - Whole blood:
- |L-8 - white blood cells
- TNF-a - neutrophils

— Immunoassays

CELLI BR et al. (2012). Inflammatory Biomarkers Improve Clinical Prediction of Mortality in Chronic Obstructive Pulmonary Disease


Vorführender
Präsentationsnotizen
1. TNF-alpha dann nicht Ergebnisse mit einbezogen
IL-6 nicht erwähnt
2. Immunoassays: ELISA, PCR…
Whole blood: Automatische Zählmethode
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2164 COPD patients

enrolled
1 patient GOLD |, 2 patients
unknown GOLD Stage
2161 GOLD lI-Iv
patients

114 with missing BODE
components*

2047 GOLD -1V with full
BODE data

204 with missing biomarker
components™

1843 patients included

in the analysis

1675 survivors 168 deaths

CELLI BR et al. (2012). Inflammatory Biomarkers Improve Clinical Prediction of Mortality in Chronic Obstructive Pulmonary Disease


Vorführender
Präsentationsnotizen
1. 9,1 % gestorben
KNR & 337 KR  nie weiter erwähnt
Nur COPDler mit allen Biomarkern inkludiert (Charakteristika der Patienten, die ausgeschieden sind jedoch ähnlich)
Einschlusskriterien:40-75a, COPD, min 10py
Ausschlusskriterien: andere Erkrankungen der Lunge, andere inflammatorische Krankheiten, COPD Exacerbation innerhalbt von 4 Wochen nach Einschluss
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TABLE 1. BASELINE CLINICAL CHARACTERISTICS AND BIOMARKERS LEVELS OF THE PATIENTS WITH
COPD WHO SURVIVED OR DIED DURING THE 3-YEAR FOLLOW-UP

Alive at 3 Years* (n= 1,675 Dead at 3 Years (n = 168) Pvalue
Demographics
Pae, yr B3 (7] 86 (7) =0.001]
Females, % 35 30 0.232
Current smoker, % 37 35 0.558
Bady mass index, kg/m?* 27 (5) 27 (8) 0.964
Clinical variahles
FEV,, LY 1.37 (0.51) 1.14 (0.47) <0.001
FEV,,Sbpredicted’ 49 (15) 43 (15) <0.001
FEV,/FVC, %' 45 (11) 42 (12) 0.002
fG-min walk distance, m IFF 01D 304 (129) =<(0.007
Emphysema LAA, % (—950HU) 18 (12) 20012y 0.047
mMRC dyspnea score, 2+, % 51 68 =0.001
SGRO-C total score 49 (20) 55 (20) =0.007
BODE Index 3(2) 4.3(2.2) <0.001
Fercentage blood oxygen 94.7 (2.9) 93.5(3.5) =0.001
Comorbidities
Hypertension, % 41 45 0.285
(Cardivascular history®, % 32 49 =10.001
Diabetes 10 19 <0.001
Gastroesophageal reflux 26 2 0.228

Definition of abbreviations: CC16 = Clara cell secretory protein-16; CCL-18/PARC = chemokine ligand 18/ pulmonary and
activation-regulated chemokine; COPD = chronic obstructive pulmonary disease; CRP = C-reactive protein; HU = Houns-
field units; LAA = low-attenuation area; mMRC = modified Medical Research Coundil; SGRQ-C = 5t. George's Respiratory
Questionnaire, COPD-specific version; 5P-D = surfactant protein D.

Continuous data are shown as means (SD) and categorical variables are shown as percentages. Biomarkers data are
shown as median [interquartile range].

*Three years defined as survival status on Day 1,060.

" past-bronchadilator values.

* Cardiovascular history as defined with the American Thoracic Sodety-Division of Lung Diseases 78 Questionnaire.

CELLI BR et al. (2012). Inflammatory Biomarkers Improve Clinical Prediction of Mortality in Chronic Obstructive Pulmonary Disease


Vorführender
Präsentationsnotizen
NS: älter, mehr Obstruktion, stärkere Dyspnoe, weniger 6MWD, mehr Emphysem, höherer BODE, mehr Comobiditäten
Demographische Daten: Mittelwert & Standardabweichung
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Hospitalizations

No Hospitalization Exb, Prior
Year (n=1739) i
----- Hospitalization Exb, Prior

Year (n=308)
6 12 18 24 30 36

CELLI BR et al. (2012). Inflammatory Biomarkers Improve Clinical Prediction of Mortality in Chronic Obstructive Pulmonary Disease


Vorführender
Präsentationsnotizen
Weil bei Alter, BODE, Hospitalisierungen Unterschied im Überleben  baseline clinical model
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Alive at 3 Years* (n = 1,675) Dead at 3 Years (n = 168) P Value
Biomarkers

White blood cells, 10%/L 78(22) =0.001
Neutrophil count, 10°/L 5.1 (1.9) : <0.001
IL-6, pg/mi 2 [0.6-4.3] 4.1 [1.3-8.6] =().001
Fibrinogen, mg/dl 444 [385-511] 425-575] <0.001
CRP, mg/L 3.1 [1.5-6.9] 2.3-11.8] =0.001
CCL-18/PARC, ng/mi 105 [81-135] =0,001
5P-D, ng/ml 119 [84-168] 0.006
IL-B, pg/mi 6.9 [3.3-12.8] 0.038
CC-16, ng/ml 4.9[3.4-56.9] 0.048

CELLI BR et al. (2012). Inflammatory Biomarkers Improve Clinical Prediction of Mortality in Chronic Obstructive Pulmonary Disease


Vorführender
Präsentationsnotizen
Biomarker (WBC & Neutrophile ausgeschlossen) als Median & Interquartilabstand (50% aller Werte liegen darin = Q75-Q25)  unempfindlich gegenüber Ausreißern
Biomarker bei NS höher, außer TNFalpha  nicht miteinbezogen
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IL-6 Neutrophils Fibrinogen
100% - 100% -

100%

p<0.001 p<0.001|

95% | 95% - i 95% - i
@ - \\..
2 90% | 90% - TN L 90% - e ’
= -~ -
0 ~ -
it . \\
T 85% [ 85% - L 85% - ~ |
E hY
o IL-6 <4.5 pg/mL Neutrophils <5.8x1079/L Fibrinogen <518 mg/dL
80% - (n=1462) L 80% A (n=1386) | 80% A (n=1534) i
----- IL-6 >4.5 pg/mL -==-=Neutrophils >5.8x1079/L -----Fibrinogen >518 mg/dL
(n=504) (n=593) (n=490)
750/ T T T T T T 750/ T T T T T 750/ T T T T T T
0 6 12 18 24 30 36 °0 & 12 18 24 30 36 °0 6 12 18 24 30 36

Time Observed (Months)

Parameter Increment Hazard Ratio 95% Confidence Interval P Value
IL-6 1 log SD increase 1.47 (1.25-1.72) <0.001
Neutrophils 1 SD increase 1.26 (1.14-1.40) <0.001
White blood cells 1 SD increase 1.26 (1.13-1.42) <0.001
Fibrinogen 1 log SD increase 133 (1.13-1.56) <0.001

CELLI BR et al. (2012). Inflammatory Biomarkers Improve Clinical Prediction of Mortality in Chronic Obstructive Pulmonary Disease


Vorführender
Präsentationsnotizen
Cox proportional hazards regression
Hazard ratio: Risiko ist 1,47 mal so hoch
Grenze: Median
Patienten mit Werten > Median  schlechteres Überleben
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100% | 100%
p<0.001
| 95% i 95% s
‘\
‘\
i 90% A T L 90% |
\“ "'-._..‘
L. \\
. A 85% A - 85% s
hsCRP <8.7 mg/dL CCL-18 <153 ng/mL SP-D <165 ng/mL
] (n=1572) i 80% (n=1432) E 80% (n=1461) B
_____ hsCRP >8.7 mg/dL =====CCL-18 >153 ng/mL =====5P-D >165 ng/mL
- =278 =
T (nl_404)| T T T 750/0 T (nl )l T T T 750/0 T (r|] 524)| T T T
0 6 12 18 24 30 36 0 6 12 18 24 30 36 6 12 18 24 30 36
Time Observed (Months)
Parameter Increment Hazard Ratio 95% Confidence Interval P Value
CRP 1 log SD increase 1.27 (1.09-1.48) 0.002
CCL-18/PARC* 1 log SD increase 13 (1.08-1.56) 0.005
SP-D 1 log SD increase 122 (1.04-1.43) 0.016

CELLI BR et al. (2012). Inflammatory Biomarkers Improve Clinical Prediction of Mortality in Chronic Obstructive Pulmonary Disease


Vorführender
Präsentationsnotizen
hsCRP = high sensitvity protein
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100% B 100%
95% R 95% N
3
2 90% L 90% !
wn
€
g 85% A E 85% - L
o IL-8 <21 pg/mL CC-16 <3.3 ng/mL
80% A (n=1708) S 80% - (n=453) B
----- IL-8 >21 pg/mL ====CC-16 >3.3 ng/mL
= = 53
750/0 T (nl 256)| T T T 750/0 (? ! ?-) T T T
0 6 12 18 24 30 36 0 6 12 18 24 30 36
Time Observed (Months)
Parameter Increment Hazard Ratio 95% Confidence Interval P Value
IL-8 1 log SD increase B (1.00-1.36) 0.045
CC-16 1 log SD increase 1.04 (0.88-1.23) 0.674

CELLI BR et al. (2012). Inflammatory Biomarkers Improve Clinical Prediction of Mortality in Chronic Obstructive Pulmonary Disease
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Präsentationsnotizen
Nicht signifikant!!
Bei Tabelle nur CC-16 n.s.
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95% Confidence Interval for Difference P Value Versus
Model C Statistic Difference from Base from Base Model Reference

Age + BODE + COPD Hosp 0.686

+ IL-6 0.708 0.023 (0.003 to 0.043) 0.027
+ Neutrophils 0.699 0.013 (—0.001 to 0.028) 0.078
+ White blood cells 0.698 0.012 (—0.003 to 0.028) 0.119
+ AL RE 0.697 0.012 (—0.005 to 0.028) 0.168
+ Fibrinogen 0.698 0.012 (—0.007 to 0.031) 0.207
+ SP-D 0.692 0.006 (—0.006 to 0.018) 0.309
+ IL-8 0.690 0.005 (—0.005 to 0.013) 0.371
+ All biomarkers 0.726 0.041 (0.014 to 0.067) 0.003

Sensitivity Model (n = 1,579)

Age + BODE + COPD Hosp 0.697
+ CCL-18/PARC 0.706 0.009 (—0.008 to 0.026) 0.294
+ All biomarkers 0.742 0.045 (0.010 to 0.079) 0.011

CELLI BR et al. (2012). Inflammatory Biomarkers Improve Clinical Prediction of Mortality in Chronic Obstructive Pulmonary Disease
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Nur IL-6 alleine und alle zusammen
CCL-18/PARC ausgeschlossen, weil nicht von allen Patienten.
C-statistik
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- inflammatory biomarkers + well established
clinical markers improve prediction of mortality

- no determination of correct cause of death

- missing biomarkers thought to be important in the
pathobiology of COPD: e.g. MMPs, growth factors

- significant differences in age, clinical variables and
comorbidities

- sponsored by GlaxoSmithKline

CELLI BR et al. (2012). Inflammatory Biomarkers Improve Clinical Prediction of Mortality in Chronic Obstructive Pulmonary Disease


Vorführender
Präsentationsnotizen
Positiv: große Fallzahl, sorgfältige Ausführung (Erhebung klinischer Daten), lange Follow-up Zeit
Wieso sponsored Pharmafirma?
Ähnliches schon bei mit Kardiovaskulären Erkrankungen gemacht.
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