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e progressive airflow limitation
 abnormal inflammatory response INFLAMMATION

of the lung / \

. diagnosis and classification by Small airway disease Parenchymal destruction

Airway inflmmation Loss of alveolar attachmenis

. Airaay remodeling Decrease of elastic recall
means of spirometry
- FEV1/FVC<0.7 \ /
AIRFLOW LIMITATION

- FEV1%
- GOLD I-1V (former 0-1V)

preventable and underdiagnosed

GOLD. Global Stragey for the Diagnosis, Management, and Prevention of Chronic obstructive Pulmonary disease 2007.
http://www.goldcopd.org/Guidelineitem.asp?11=2&I2=1&intld=1816 f""
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« 5t leading cause of death
— 5-year mortality GOLD IV: 73%

* prevalence 5 — 22% (2GOLD 1)

* burden in terms of disability and impaired QOL
— comorbidities

« financial burden (ERS: €38.7 billion/year)

Lopez AD et al. ed. Washington DC: World Bank; 2006.
Menezes AM et al. Lancet 2005;366(9500)1875-1881.

Buist AS et al. Lancet 2007;370(9589):741-750.
Loddenkemper R et al. Eur Respir J 2003;22(6):869.
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» tobacco smoking s Never imoked

suscephible
to smoke

?5-. \

e environmental risk factors

e Infections

FEV, (%o of value at age 25)

- Smoked R Sto
50 r:q?ﬂ:rlj and “:HUET:
. . . i lit s;m:r.f 'ril:;lr_m S
— adenovirus, rhinovirus, EBV Bt AR T . S . X
o ) " N Stoppedat b5
— bacterial infections B TR T P A P, P,
o - . - - v - - - - v
- exacerbations 25 50 75
Age ( years)
 genetic risk factors
— severe alphal-antitrypsin deficiency
— many pOSSible ,,target QEHES“ Fletcher C et al. Br Med J 1977;1(6077):1645-1648.

Sethi S et al. Chest 2000;117(5 Suppl 1):286S-291S.
Silverman EK et al. Genet Epidemiol 1992;9(5):317-331.
Marciniak SJ et al. Thorax 2009;64(4):359-364.
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Initiating factors
e.g. childhood respiratory
disease

4

Impaired innate lung defense

/ \ r Acute exacerbation
Airway epithelial Microbial
' injury colonisation
Progression of COPD \ / L Inflammatery

rasponse
Microbial antigens

N\ /

Altered proteinase - Increased proteclytic activity
anti-proteinase balance

Fletcher C et al. Br Med J 1977;1(6077):1645-1648.
Sethi S et al. Chest 2000;117(5 Suppl 1):286S-291S.
Silverman EK et al. Genet Epidemiol 1992;9(5):317-331.
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COPD - Risk Factors

Symbol Name Locus Function
EIN Elastin 7q11 Pzt
FBI A Fibulin 4 11q13 Mol e
FBLNG Fibulin 5 14032 Mt i
FBNT Fibrilin 15g21 Polartrix
ATPTA Copper transport er Xol3 Mgt
TGFB1 Transforming orowth 19q13 Mat i
factor B (TGF31)
ITEP4 Latent TGF{ binding 19q13 Mt i
proten 4
SERPINAT a2t =AnLirypsin 14g32 Anti-protease
SERPINEZ Serpin E2 2q33 Antiprotease
TIMPZ Tizsue inhibitor of 17925 Antiprot ease
metaloproteinase 2
NPT Metal oproteinase 1 11q22 Pintease
NP Metalloproteinase 9 20q11 Pitesse
EPHX! Epmode hydrolzse 1 142 Detoocrfication 0 10 20 30 40 50 &0
GST-P1 Glutathione S-ransfersse 1113 Detoxcfication Pack yeors of cigaratie smoking
P1
GET-M1 Glutathione S-transferase 1p13 Detmcification
M1
HWOET Heme moygenase 1 22q13 Detoocifi cation
5003 Superoxide dismutase 3 4pl15 Detoxification Fletcher C et al. Br Med J 1977;1(6077):1645-1648.
NF Tumour necrosis factor  Bp21 Inflammation Sethi S et al. Chest 2000;117(5 Suppl 1):286S5-2918S.
ar Grow specific 4q12 Inflammation Silverman EK et al. Genet Epidemiol 1992;9(5):317-331.

Marciniak SJ et al. Thorax 2009;64(4):359-364.

Component
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COPD - Pathogenesis

z Meutrophil elastase
Cigarette smoke, Macrophage P

particles, gases \ G s
q Meutrophil Fntal e o -A——\J
* \_}/ Bacteria * @ /‘\

A{Hﬂ@:ﬁ By Inadequate
Oxidative stress IL-16, TNF- apoplosis
Geanelic factors

Macrophage
Epithelium °
[ Dendritic CXCL10/P-10 Flbrogenlc cylokines
Anti-elastin Ab cell CCLS/RANTES e.g. TGF-B, EGF, VEGF
Anti-epithelium Ab Nﬂlutrﬂphﬂ
MHC-II AR _u " o pEEEE
tirnll) | Che+Tcel [ g, cxcLaiLs, -~
. Q / M proliferation Eﬂﬂ%ﬂgm
IFN-y ' Serine proteases MIAP-12
Thi IP-10 Cxidants
CHCLBIL-8
Thi Th2 LTE,
B-call Eosinophil \_»

Inflammation'remodelling
\ Mucus hypersecretion

4 2 Airflow obstructon
Airway smooth muscle E
= T _-w Systemic inflammation
IP-10 CRP, IL-6, TNF -z
TSLP

Chung KF et al. Eur Respir J 2008;31(6):1334-1356.




Christian
Doppler
Laboratory

for
Cardiac and Thoracic

Diagnosis & Regeneration

MEDIZINISCHE
Background ( [lm]%‘@“m

COPD - Morphologic Changes |

e pulmonary emphysema
— centrilobular
— panlobular

— paraseptal

vV

Takahashi M et al. Int Jchron Obstruct Pulmon Dis 2008;3(2):193-204.
Litmanovich D et al. Eur Radiol 2009;19(3):537-551. ___/-_
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« small airway disease
— inflammatory infiltrate

— airway wall remodeling

— air trapping“

Hogg JC. Lancet 2004;364(9435):709-721.
Kauczor HU et al. Eur Radiol 2000;10(10):1539-1546.
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U.S. Center for Drug Evaluation and Research (CDER)

“with the exception of lung function tests, there are
no well-validated biomarkers [...] that can be used [...] for COPD".

¢ INforms on the disease process and prognosis ° bIOOd'denved blomarkers
« Reliable and reproducible in a routine clinical setting
e [Nexpensive

 airway-sampled biomarkers

e Measurable changes in response to intervention — sputum
e Little or no diurnal variation

e Sensitive, disease-specific, high positive and negative - BAL

pradictive values — exhaled air
e Sampling method acceptable 10 patients
— EBC

Guidance for Industry. Chronic Obstructive Pulmonary Disease: Developing Drugs for Treatment. 2007;

http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatorylnformation/Guidances/ucm071575.pdf
Patel AR et al. Semin Respir Crit Care Med 2010;31(3):267-275. /
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Protein Function

Stress Protein Intracellular Extracellular

Hsp27 Chaperone antideath Anti-inflammatory

Hsp60 Chaperonin Proinflammatory

Hsp70 Chaperone antideath Immunoregulatory proinflammatory
neuronal survival

Hsp90 Chaperone cell regulation Proimmune prometastatic

Hspl10 Chaperone co-chaperone Proimmune

« usually intracellular chaperones
* release after cell stress and trauma - extracellular ,danger signal®

* modulation of the immune response

Calderwood SK et al. FEBS Lett 2007;581(19):3689-3694. /"'"
' — — —— — —
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macrophage
Inflammatory
signals
T cell
Dendritic cell

Blood vessel

Calderwood SK et al. FEBS Lett 2007;581(19):3689-3694. /"""
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Clin Lab 2009;55(1-2):31-40.
Elevated HSP27, HSP70 and HSP90 alpha in chronic obstructive pulmonary
disease: markers for immune activation and tissue destruction

Hacker S, Lambers C, Hoetzenecker K, Pollreisz A, Aigner C, Lichtenauer M, Mangold A,
Niederpold T, Zimmermann M, Taghavi S, Klepetko W, Ankersmit HJ.

6000

4000

HSP27 pg/mL

2000

0

p<0.001

p=0.025
Q
—‘7 |
o
T T T T
Healthy Smoker COPD I-Il COPD IlI-IV

Hacker S et al. Clin Lab 2009;55(1-2):31-40.

Sensitivity

0,8

o
@
|

o
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1

0,2
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_

0,0

0,0

T T
0.2 0.4 0.6 08 10
1 - Specificity

I
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Aims of the Study

ration

« Evaluation of HSP27 serum levels in long-time smokers
— normal lung function
— air trapping and/or emphysema

* Are HSP27 serum values altered before lung function
parameters indicating obstruction deteriorate?

 Measurement of proinflammatory, pro-angiogenic and
chemotactic factors, markers for apoptosis and metalloproteinases

I
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» 120 subjectively healthy smokers
— guestionnaire (smoking habits, medication)
— lung function testing (FVC[%], FEV1[%], FEV1/FVC ratio)
— acquisition of serum samples
— HR-CT (optional)

« Exclusion criteria:
— known lung diseases
— relevant cardiopulmonary morbidities
— autoimmune diseases
— use of immunomodulatory drugs within 2 weeks before study entry

I
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e ELISA

e High resolution CT
(16-detector MDCT scanner)

« SPSS / GraphPad Prism 5

= L PRIM

http://user.meduni-graz.at/helmut.hinghofer-szalkay/Il.8.htm
http://www.usedctscannersandmri.com/used-toshiba-aquilion-16-ct.html
http://www.goomedic.com/spss-tutorials-educational-videos-and-courses-materials.html

http://www.graphpad.com/prism/prism.ht Vs
. —— — -
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total study HR-CT study
graup group P-value
100% 78.3%
n 120 94 -
M/F n 33 /67 42 /32
M/F % 442/558 4477553 s
Age 431897 43 44+9.5 .5,
Pack Years (1{:_1;3“1 0) (11::_1;;3.9) 7S
HSP27 (pg/ml) 3623£1552 3761+1582 n.s.
Lung Function
FV(C% 90.2=11.5 90.6x11.7 M.5.
FEV1% §3.6x118 83.5+129 M.5.
FEVI/FVC 0.779£0.078 0.771=0.077 M.5.
FEVI/EVC=0.7 a 21;%} a 31;%) M.S.
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n= 54 (57.5%) HR-CT abnormalities
n= 31 (33.0%) AT
n= 23 (24.5%) AT+E

U.H., 53 yrs., >40 PYs
normal lung function
centrilobular emphysema; air trapping
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nothing air trapping
abnormal air trapping and total P-value

detected emphysema
n 40 31 23 94 -
M/FEn 19/21 15/16 8/15 42 /52 s
M/F % (47.5/52.5) (48.4/51.6) (34.8/65.2) (44.7 /55.3) o
Age 421100 419495 47775 434+95 0.039

o 156 148 330 16.7
Pack Years (10.0/29.8) (8.6/21.3) (15.3/40.3) (10.8/33.9) o.011
Lung Function
FVC% 92.4+10.5 90.4£12.5 87.7x12.5 90.6+11.7 n.s.
FEV1% 86.6£129 832+131 78.4x113 83.5£129 n.s.
FEVI/FVC 0.78£0.07 0.77+0.06 0.75+£0.11 0.77+0.08 n.s.
5 3 5 13
7 T = .'-.'r e

FEVIFVC=0 (12.5%) (9.7%) (21.7% (13.8%) s

I
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P =0.0081
P =0.0604
8000 ' ! 100-
6000 - . . 80
2
-
M~ — .
NE N 60
Q. 5, 4000 - =
£ 2 40-
?
2000 - | 20-
e . e
u T T T u T T T T 1
NAD AT AT+E 0 20 40 60 80 100
100% - Specificity%
mean 3282 3744 4618
N N N N ROC-curve (AT+E)

b L 1210 o > AUC=0.724 (P=0.003)

o N
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8000 . . 8000~ . . 8000-
*e * a % - * .:"
G000 . L] : .q... - %..- Bﬂﬂﬂ".‘ L] . G000 -
Ng Rt RE |22, W5 .
g 5 4000- o TR L gl evd vy 3 5 40001 Rt
£a .. ’;rl.-. @ g ':._.:;“.- £a 0"'3‘1
2000 ::‘ { * 2000+ cﬁ“: e | . ' 20007 f
™ -"i ..' .'.... * & . ang
0 T T T 0 1 1 1 0 T T 1
0 20 40 80 0 20 40 B0 ; 0.0 0.5 1.0 1.5
age (years) PY¥s FEV1/FVC
- no correlation of serum HSP27 with other clinical parameters
Age: r=-0.056; P=0.595
PYs:

r=-0.028; P=0.801
FEV1/FVC: r=-0.059; P=0.575
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1504 P =0.0294
[ 1
P =0.0448
[ ]
- L
100+ T
@ E
- D
o
50+ —1- L
== == =
NAD AT AT+E
median 7.9 7.2 20.2
QUQ3) [(4.8/16.7) (5.4/16.1) (8.7/27.6)
i nothing air trapping 5
F|i-||'Eii2T5 abnormal air trapping + v:ue
g detected empyhsema
Median . Median - Median "
(Q1/Q3) Min—Max (@1/a3) Min—Max (Q1/Q3) Min—-Max
IL-16 0.0 0.0 0.0
(pg/mi) (0.012.67) 0.0-81.36 (0.0/0.08) 0.0-96.16 (0.011.95) 0.0-38.75 0916
IL-6 0.0 0.0 019
(pg/mi) (0.0/1.08) 0.0-76.26 (0.0/0.65) 0.0-23.15 (0.0/1.16) 0.0-46.25 0679
TNF-a 0.0 0.0 0.0
(pg/ml) (0.0/0.0) 0.0-9.37 (0.0/0.0) 0.0-0.0 (0.0/0.0) 0.0-225 0132

—




Christian
Doppler
Laboratory

MEDIZINISCHE
UNIVERSITAT

Results VI

for
Cardiac and Thoracic

Diagnosis & Regeneration

nothin air trappin
St ahnormﬂal air trappin -I-pp ° P-
Findings PPRINg value
detected empyhsema
Median . Median - Median .
Min—Max Min—-Max Min—Max
(@1/Q3) (@1/Q3) (@1/Q3)
sST2 67.24 50.14 G9.6
(pg/mi) @11g/37.1y 168104 e agios 2864452 g gappgqy  00-6236 0.573
GRO-a 2479 27.39 2542
(pgimi) (8.74/45.54) 0.0-116.9  p%eaa7oy 001127 4 Yaugeqy 001073 0.700
M30 147 1 1155 168.8
UL (108.6/223.8) 59.13-519.0 (96.55/164.3) 43977124 (130.1264.1) B5.4-530.9 0.062
HMGB1 2M 2.09 215
ing/mi) (1.5373.52) 0.85-7.79 (1.3612.87) 0.57-12.23 (1.53/4.0) 1.04-8.25 0.618
Mean + SD 85% CI Mean + SD a5% Cl Mean + SD 95% CI

ENA-TS
(pg/ml) 2664 + 1529 2175-3153 3575 + 1694 2054-4156 2643 = 1322 2024-3262 0.031
(Rn’;:‘lr;‘rﬁs 71.29+2617 62.81-7T9.78 T418+1642 6BO5-R031 75571937  67.20-8305 0.730
R]‘gh?rﬁlf 2812 + 1691 2264-3360 2467 + 1433 1922-3012 3602 + 2082 2701-4502 0.062
mgh:"rzl}? 2732071 2 49-2 97 262 + 069 2.36-2.88 3.01= 080 2 66-3.36 0.1a7
mgh:f‘rzl}g 1837 = B57.9 1862-2111 1844 + 647 8 1607-2082 2184 = 1078 1718-2650 0.252
:;gsfrnf}u 28231521  2337-330 2506 +1496  1947-3064  3I16=x1720  237.2-3860 0.371
SR‘:‘nﬁ E 3635+ 1885  3006-4263 3849+ 18B.0  3I147-4551 2830:2212  1B2.3-3837 0175

I
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10000 5 5000 -

8000- T 4 T T T a000{ ° T
= = 6000 = 1
a E i T 37 E E 3000 T
zD s =D
S 3 40001 %24 T T Jﬁ S < 2000

2000 14 1000- €

E T T T ﬂ T T T ﬂ T T |
NAD AT AT+E NAD AT AT+E NAD AT AT+E
800- 800+

_|

1 20 T
T % —+ . 1
ﬂ T T T
NAD AT AT+E NAD AT AT<E
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Chronic antigen exposure
1907 Peoo (e.g. tobacco smoke)

P 00448

i:ii / \

IL-8
pg/mi

0L —=— = =
NAD AT ATHE HSP27 as future marker
immune activation for incipient COPD?
1 >
secretion of HSP27 into <« > COPD-associated
the vascular bed — radiological findings

P =0.0604 100-

] T T X 80

o 6000 - _‘L :E‘ 604

té%,«mn— E 40~

T 3
2000 - 20
il
0 NJI\D AIT ATI+E 0 ZIO 4:0 GIO BIO 1EIIO

100% - Specificity%
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