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Bloxnpkol O€lkTEC- BLOOELKTEC

* Notkilec edpappuoyEC
* NMotkilec epeuvnTikeC peBodoloyiec






* AuénuEvn epeuvntikn dpaoctnplotTnTa ‘ avénuevn aocadela
oTnVv opoAoyia

« 2001 WHO: “... ovoia, dopn n Owadwkaciaa 1 mou Ouvatal va
npocdLoploBel oToV OpyavioUO Kal n omoia emnpealel N mMpoPAEMEeL
TN enimtwon vooou N ekBaonc avtnc...”

e« 2001 Biomarker Definition Group National Institutes of Health:
" . XOPAKTNPLOTLKO, TOo omoio va propel ANTIKEIMENIKA va petpnBet
Kat vo aéloAoynBei, eVvOEIKTIKO uUOLoOAOYIKWY 1 TtaBoAoyLkwv
Blodoylkwv Olepyaclwyv 1N avtamokpong o€  GoppaKoOAOYLKN
Bepameia’”



e KAvikd kataAnktikd onpueto (clinical end point): xyapaktnplotiko to
omolo ekPppadlel TNV KAWLKA Kataotaon tou acBevouc.” A clinical end-
point represents a characteristic or variable that reflects how a
patient feels, functions or survives”

* Yokatdotato KATtaAnKtlkd onuelo (surrogate endpoint): €xel wg
OTOXO VOl UTIOKOTOOTHOEL TO KAWLKO KOTAANKTLKO onueElo Kot Oev
LUITOPEL va ylvel avtlAnmtd amnd tov acBevry wg Betikl N apvntikn
emidpaon.



* Jadnc Ploloyikn Bdaon n omola va QALTOAOYEL TNV EPEUVNTLKN
Sdtadikaoia

* Enitkupwon (Validation)

* loyupgEc evdeifelc TNC elbkoTNTOC, TNS EVALCONOLAC Kol TNC aKPLBELOC
LLE TNV omola oL Blodeiktec avtavakAouv tn BloAoyikn dtadkaoia yio
TOoV POCOLOPLOLO TNC OTtolac Exouv MpoTtabeL

e MeAETEC QELOTILOTEC: OVATTOPOY WYLULOTNTO OTTOTEAEOUATWY

 MeA€tec amoteAeopatikec: “Efficiency considers, in a roughly
guantitative way, the amount of effort and amount of return involved
in addressing a series of questions in the process of development.”



* EupUtnTtat KAWIKWV €doappoywv Twv Plodelktwyv OSuoyepaivel tnv
gpeuvnTLKN pebodoioyia

e AlayvwoTikn edpappoyn: cross sectional studies(dlaokomikec PeAETEC)
* Mpoyvwotikn epappoyn: longitudinal design (dtaxpovikec peAETEC)
* Qaoelc peAetwy, katevBuvtnpleg odnyleg, oxedLAOUOC TNG LEAETNG

e Sullivan Pepe M, Etzioni R, Feng Z, Potter JD, Thompson ML,
Thornquist M, et al. Phases of biomarker development for early
detection of cancer. J Natl Cancer Inst 2001;93(14): npoteivovtal yLa
LEAETN poplokwVv Brodetktwy kakonBeloc aAAa €xouv uloBeTnBel amo
TMOAANEC €peLVNTIKEC opadec Ttou SpaotnplomololvTal otV HEAETN
BlodelkTtwv
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BloOeiktec kot XArl

AITIOAOTHMENH ANAZHTHZH;

Biomarkers in chronic obstructive pulmonary
disease: confusing or useful?

R.A. StockleyBiomarkers in chronic obstructive pulmonary disease: confusing or useful?. Int. J. COPD. 2014; 9: 163-177



* EmdnuoAoyia tng XAn:

e amoteAel TNV TETAPTN OuUXVOTEPN attia Bavatou TOoyKOOUIWE OAAA QVOUEVETOL Vva
KataAaPBeL tnv tpitn B€on €wcg to 2020. Mo to Aoyo auto n XAl €xel avayvwpLloTteL w¢
TOUEOC TIPOTEPALOTNTAC VYl xpnuatodotnon Kol avamtuén VEwV BOepameuTikwy
OTPATNYLIKWV

* FEV1:

* OL otoyol Tn¢ a&loAoynonc tng XAM sivot o kaBoplopog tov Babuou tng anodpaénc, Tou
QVTLKTUTIOU TNG VOOOU OTNV KOTAOTOON UVYELOC Tou a.oBevoUc Kol Tou KvdUuvou epdaviong
napofUVoEwWV, VOonAslwv N Bavatou HE AMWTIEPO OTOXO TNV avamtuén KAUTtaAANAwv
bapUAKEVUTIKWY BOeparmelwyv. To ONUAVIIKOTEPO €pYOAEio auT TN OTWYUN E€lval n
OTILPOUETPNON N omola OlaBetel  emavaAnPLuotnTa Kol OVTLKELMEVIKOTNTOL OTOV
NMPOOoOLoPLOUO TNG amodpaéng, evw mapdAAnAa eivat pn emepPatikn Kol €UKOAQ
npoofBaowun. Evtoutolg, n FEV1 av kol onuavtikn TopAapeTpoc mPOoPAePNC KALWVIKAC
ékBaonc oe emninedo mAnBuopov, dev SlaBeTeL tkavh akpifela o atopko emnimedo kat Sev
LUtopel oo povn tng va KaBoploel TIC OepaTteEUTLKEC ETILAOYEC

* Qewpeltal dlaitepa avemapKrng otTNV EKTLUNON TG ATTOTEAECUATIKOTNTOC OEparmeLwy Tou
OTOXEVOULV OTNV avaxaitnon tng e€EALENC TNC VOOOU KoL 0T MElWON TWV GUVOCNPOTHTWY



* Etepoyévela tng XAN:

e SlbeTal Epdaon otV avoyvwplon Kol KaBopLopo TwV EMUEPOUC KALVIKWY
davotuTwyv

e HEV EXOUV QKOO ETILTELXOEL ATTOTEAECUATIKEC OEPATIEVTIKEC OTPATNYLKEC TTOU
VOL ETILKEVTPWVOVTOL OE CUYKEKPLLLEVEC UTTOKATNYOPLEC acBevwy

e EEWNMVEUMOVIKEC EKONAWOELC:

* JNMUOVTLKEC QLTLEC vOONPOTNTOC KAl BvnoLuotntog

e Avaykoio n €ykaipn ovoyvwplon Touc Kol N TANPECTEPN KOTAVONGON TWwV

LNXOVIO LWV TIOU TTPOKAAOUV TNV €U AVLIOH TOUC

* OEPATMEVUTLKOL OTO)XOL:

e BeAtiwon pong agpa

e JUUMTWHUOTIKA avakoUudLon

* MpoAnyn napoéVvoewv

* Tpomnomnoinon nopstacg vooou

* Tpomnomnoinon 6ounc Tou MVEU OV

e AVTLLETWITLON EEWTIVEULOVIKWY EKONAWOEWV






e 2009: mpoteivovtal kpLtipLa emAoync Plodektwy npog aétoAoynon, amo touc Sin and Vestbo

TABLE 1. PROPOSED CRITERIA FOR DEVELOPING NOVEL BIOMARKERS OR OTHER SURROGATE MARKERS IN
CHRONIC OBSTRUCTIVE PULMONARY DISEASE

1. s there a strong biological plausibility in terms of its role in the pathogenesis of disease?

2. Is there a strong, consistent and independent association between the biomarker and chronic obstructive pulmonary disease?

3. s there a strong, independent association between the biomarker and hard clinical outcomes such as mortality and hospitalization?
4. Is there evidence from randomized controlled trials that the biomarker is modiiable by interventions?

t
5. Is there evidence from randomized controlled trials that changes in the biomarker status result in changes in an important (and accepted) clinical outcome (e.g.
mortality, exacerbation, rate of decline in FEV;, health status)?




e COPD Biomarkers Qualification Workshop

* COPD Biomarker Qualification Consortium (FDA- EMA- COPD Foundation- Heart, Lung and
Blood Institute- Qapuakoflopnyavia)

+Clnical scrence
~Chinkcal trial data

« Sclentific expertize
= Chinical trial data

i{e.g. NHLBIs
NETT)

Mnyn: Casaburi R, Celli B, Crapo J, et al. The COPD Biomarker Qualification Consortium (CBQC). COPD. 2013;10(3):367-377.



* Evaluation of COPD Longitudinally to Identify Predictive Surrogate Endpoints (ECLIPSE): 12
XWPEC, 2.164 acBeveic, >50 SNUOCLEVOELC

ECLIPSE

YTOYOL:
* KaBoplopoc umokatnyoplwv XArl

* Avayvwplon TPoBAEMTIKWY TIAPOUETPWY YL TNV €EEALEN TNC VOOOU OTLC UTTOKOTNYOPLEC
tn¢ XAl




Kuttapikoi Blodeikteg:
Oubetepodha TuEAWY

Neukd awpoodaipla meptdepikol
aipatog

Mpwteiveg audtog/ Bloxnuikot
Seikteg:
Ivwdoydvo, CRP, CC16, pro-SFTPB, SUMTTUKVWLA EKTTIVEOUEVOU QEPQL:
SP-D, CCL18(PARC), sSRAGE, PH. ASevooi oUDIVE
INFLAMMOMIE, Leptin/ Adiponectin, DL NS
Mpoiovra anodourig KoAayovou/
EAaotivng

Metabolomics opou Transcriptomics mtuéAwv




CRP

* Mn €L0ko¢ deiktne pAeypoving

e Entimeda avtlotpodwc avaloya UE AVOTTVEVOTLKA AElToupyia

temat'\ona\ \\l\u\'c'\ce“ter
e Juoyétion pe otadlonoinon katd GOLD S‘:\?;m ay
. ECL\PSF;-\age Gy art st
e EvaioBntoc delktng HkpoPLaknc Aotpwéenc -. C‘\‘\’:i:‘gs\\\

e JuoxEton pe muBavotnta slwoaywync os MEO, avaykn StaocwAnvwonc/ HNYAVLKAC
OVOATIVEUOTLKN G UTTOOTNPLENC, KAPSLOKN QVETIAPKELD, BvnolpuoTnTa

 YPnAa enineda o otaBepry vooo ouoxetiloviol HE TOoV Kivduvo eudavionc
HeAAOVTLKWYV VoonAelwv/ Bavatou
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Dahl M, Vestbo J, Lange P, Bojesen SE, Tybjaerg-Hansen A, Nordestgaard BG. C-reactive protein as a predictor of prognosis in chronic obstructive pulmonary disease. Am J Respir Crit Care Med 2007; 175:250—
255

Meta-availuon(2017) : cuoxEtion pe uPpnAd noocootd oPLung BvnoLlpuotntog

REVIEWW
CcCOoOFPD

C—reactive protein Llevel predicts mortality
inmn COPD: a systematic review and
meta—analysis

Giovanni Leu==zi', Carlotta Galeone®, Franmncesca Taverna®, FPaola Suatoni',

Daniele Morelli® amnd Ugo Pastorino'

Affiliation=: 'Thoracic Surgery Unit, IRCCS Istituto MRHazionale dei Tumori Foundation, Milan, ltaly. “Doept of
Clinical Science and Comrmunity Health, University of Rilan, MMilan, ltaly. Slmmuno hematology and
Tram=f i mn MMedi Service, | S I=mtituto MRNarionale dei Tumori Foundation, BMi ~, ltaly. “Dept of Pathology
@mrd Laboratory PMaedicine, IRCCS 1= ituto FMarxionale dei Turmori Foundation, PBMilan, (taly.



e EvtouToLC....
* AcBeveic ouvoxetiopol
e AtakUpavon eTmedwy
 ASuvapia Staxwplopol otabeprg vooou amod napofuvon mE) CRP+ Meilov oupmtwua+
Amyloid A opoU: Lo UTTOGYXOUEVOC CUVOUAOUOC
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=3 - cRe 5\ sop:3 w00 Q é‘ 3000 / \ o wo @ amyloid A (SAA) versus Cereactive protein (CRP) in
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3 1000 / \ /K\ oo 2| & 1000 / \‘ R £ chronic obstructive pulmonary disease (AECOPD). The

I R R | i, AN S ol 4 e =73 Lo graph shows four patient profiles selected randomly from

St () Rec St () Rec St () Rec a subgroup of patients in GOLD (Clobal Initiative for
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Bozinovski S, Hutchinson A, Th ompson M, et al. Serum amyloid a is a biomarker of acute exacerbations of chronic obstructive pulmonary disease. Am J Respir Crit Care Med 2008; 177:269-78.

 CRPM CRP degraded by MMPs: Tortikn) xpovia. dAeypovn
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* JUOXETLON ME:
* JUUMTWHOTO
e Avoxr otnv aoknon

e JUXVOTNTA OPOEUVOEWV
e Aeiktn BODE

Ovnolpotnta

e Emimeda >350mg/dL: avénuévoc kivbuvoc mapofuvoewv Kat Suopevolc EKBaonc
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* AtLOAoyn otaBepotnta emmeSwV o€ otaBepn vOoo

Dickens et af. Respiratory Research 2011, 12:146
htyp v /respiratory-research.comJyscontent/1 2/.1/1 46
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e Jupdwva e to CBQC:

e Elvol umooxopevog Oelktng mpoyvwong Kol EKTLUNONG OCUOTNMATIKAG PAEYUOVAC
acBevwv pe XArl

* MpotaBnke w¢ ""epyaleio’” emdoync KatdAAnAov MANBUGCHOU O€ KALWVIKEC LEAETEC TTOU
XpNoLpormoLovV ti¢ mapofuvoelc/ Bvnolpotnta we end points
* Losmapimod in Chronic Obstructive Pulmonary Disease Patients Stratified by Fibrinogen.
(EVOLUTION). ClinicalTrials. gov Web site. http://clinicaltrials.gov/ct2/show/NCT015418527t
erm=fibrinogen+COPD&rank=1

f * Randomized, Double-blind_ Placebo-controlled Study to Evaluate the Eftect ot Roflumilast Bn\

Endothelial Function_ ¢ tients With Chronic Obstructive Pulmonary Disease (REVASC).

ClinicalTrials.gov Web site. http://clinicaltrials.gov/
ct2/show/NCTO CT01595750&rank=1

* Investigation of ility, Pharmacokinetics, Pharmacodynamics, and Clinical Efficacy of

Oral Danirixin in atic COPD Subjects With Mild to Moderate Airflow Limitation at Risk for

Exacerbations ClinicalTrials.gov Web site.

\ http://clinicaltrials. gov/ct2/show/NCT02130193?term dan irixin&rank=1 /




FDAnews Drug Daily Bulletin
Pharmaceuticals / Research and Development

FDA Issues Guidance on Plasma Fibrinogen as
Biomarker in COPD Trials

Juby 13, 2013

www.fdanews.com/07-07-15-plasmafibrinogen.pdf.
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Draft gualification opinion on plasma fibrinogen as a
prognostic biomarker (drug dewvelopment tool) for all-
cause mortality and COPD exacerbations in COPD
subjects
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Qualification Opinion

The evidence from these observational data supports the role of plasma fibrinogen as a prognostic
biomarker in COPD. However, the strength of the association is quite modest and confounded by other
factors. Furthermore, the pooling of data from sewveral studies which used different fibrinogen assays,
the retrospective sourcing of key data and the associated validation issues outlined above pose
limitations in terms of interpreting the data and in terms of recommending a specific threshold for use
in clinical practice.




“inflammome”

* ECLIPSE: emloyn evog ouvouaopou BLOSELKTWY ) avayvwplon evog potifou
OUCTNMOTIKAC c};)\evuovnq

+ Inflammome==WBCs=l" CRP™I*FIBRINOGEN=I® TNFo =J=IL6 "=IL8
* Aladopomoinon petaél acBevwy pe XAl kat paptupwy
* Juoxetion He duopevn €kBaon acBevwy

G L HsCRP (O LG Fibrinogen ]
1-5% 6-10% 11-15%
Non-smokers Smokers COPD
(n=202) (n=297) (n=1755)
63% current smokers 36% current smokers
5% 4%
ﬁ———',_?‘
o E
4%!’_'__,,-' // .
-K Vi e
LW
@ -
5% S0z

Mnyn: Vestbo J, Agusti A, Wouters EF.et al. Should we view chronic obstructive pulmonary disease differently after ECLIPSE? A clinical perspective from the study team. Am J Respir Crit Care
Med 2014; 189: 1022 — 1030



Pneumoproteins




[poiovta amodounc-avadlapopdwonc koAlayovou/
e\aoTLvNnC
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Mnyn: Sand JM, Leeming DJ, Byrialsen |, Bihlet AR, Lange P, Tal-Singer R, Miller BE, Karsdal MA, Vestbo J. High levels of biomarkers of collagen remodeling are associated with
increased mortality in COPD - results from the ECLIPSE study. Respir Res. 2016; 17(1):125



* C4AM : - Avadlapopdwon Baoiknc MepBpavng
* C1M
* C3A
* C3M
 C6M —— Avadlapopdpwon Alapeocou lotou
e Pro-C6 (C5 domain)

* ELM7

* EL-NE

* BGM Lol

e Auénueva entimeda: cuoxETlon HeE BvnolpotnTa
e EAattwpeva enimeda: ovoxetion pe epdpuvonua?!!!



e Desmosine/lsodesmosine (DlI)
* NNpoodloplopog oe mMAaoua, oupa, MTUEAQ

* JUOXETLON ME BapuTnta Ko evepyotnta tng XAl

e AltoBoAn oTal oUpO: UN KOTVIOTECS TIPWNV KAmvioTtec< otaBepn XAlM< emnelcodia
napoéuvonc< avemapkela al- AvtiBpuivng

* Auénuevo mooooto eAsuBEpwy DI ota oUpa

* Avtarmokplon o€ Bepareia Le AVTLXOALVEPYLKA



AOUTOKLVEC

Leptin
ZAG, apelin I PAI-1, haptoglobin
wvisfatin R : / serum amyloid A
: r :l . b .
IL-1p, IL-6 Fdx X _h,. TNF o
IL-10, TGFB . . -
MCP-1 / \A VEGF, NGF
MIF, IL-8 I metallothionein
Adiponectin
resistin

Trayhurn P, Bing C, Wood IS. Adipose tissue and adipokines — energy regulation from the human perspective. J Nutr (2006) 136(7 Suppl):19355-9S



Auvénuéva entineda Adiponectin og aaoBeveic e
XATI

CTRP,IL-10, dAeyuovn
2uoxetion emunedwv Adiponectin pe avénuevn < g
Bvnowuotnta ‘

Otk ovoxetion CRP pe Leptin, apvntikn pe
Adiponectin

Awadopad emumedwv Leptin petatv avdpwv/ N
YUVOLLKWV

dAeypovn

2 NUOVTLKOTEPN cuoxETion Leptin pe CRP o€
YUVOLKEC
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Krommidas G, Kostikas K, Papatheodorou G, Koutsokera A, Gourgoulianis KI, Roussos C, Koulouris NG, Loukides S. Plasma leptin and adiponectin in COPD exacerbations: associations
with inflammatory biomarkers. Respir Med. 2010;104:40—46.

* Auénuéva entimeda Leptin kat Leptin/ Adiponectin og * Evbeitelc:
Tapo&UVOELC * Juoxetong Adiponectin pe epdvonua
(aLTtLoAoyLkn R TPOOTATEVTLKA OXEON;)
* Auvénuéva enineda Adiponectin kata tnv anodpoun
Twv enelcodiwyv mapouvong * JuoxEtiong Leptin pe e€€AEn epduonpoatog



VEGF

e AlapeocoAaBnNTAC QYYELOVEVEDNG KOl QLYYELOLKN G SLOTIEPATOTNTOLG
e AvTlammorntwTlkn dpacn

* Mvevpovag: vPnAotepo enimedo ekppaong

e KupeAdiko emibnALo

e EmBnAlo agpaywywv

 Asgia puikd kUTTapO BPoyXWV » R
e Aela pUTKA KUTTAPO OYYELWY

* Makpodaya



 [L-1a, IL-6, TGF-B, YINOZ=IA: dteyepon mopaywync
e HIF-1: petaypadpn VEGF-mRNA

e O&elOWTLKO Stress???:
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Katsabeki-Katsafli A, Kerenidi T, Kostikas K, Dalaveris E, Kiropoulos TS, Gogou E, Papaioannou Al, Gourgoulianis KI.
Serum vascular endothelial growth factor is related to systemic oxidative stress in patients with lung cancer. Lung
Cancer. 2008 ;60(2):271-6.

Kanazawa H. Role of vascular endothelial growth factor in the pathogenesis of chronic obstructive
pulmonary disease. Med Sci Monit. 2007;13(11):RA189-195.



Disease VEGF levels

ALI/ARDS Elevated plasma VEGF levels.
Reduced VEGF levels in the epithelial lining fluid.
Asthma Increased VEGF levels in induced sputum.

Increased VEGF levels in BAL fluid.
Increased VEGF-pasitive cells in bronchial biopsies.

CoPD Increased VEGF expression in bronchial, bronchiolar and aiveolar epithelium, bronehiclar
macrophages; airway and vascular smooth muscle cells of bronchiolsr and alveolar regions.

increzsed VEGE concentrations in inducad spir.s i chranic broachitis
Raduced VEGF concentrations In indiced spute s n emphysena,
Obstructive sleep apnea Increased serum and plasma VEGF levels.

Idiopathic Pulmonary Fibrosis  Plasma VEGF concentrations did not differ between patients with IPF and controls.
Depressed BAL fluid VEGF concentrations.

Tuberculosis Increased circulating VEGF levels in patients with active pulmonary tberculosis compared to
healthy contrals and patients with old tuberculosis.

Pleural fluid Higher VEGF levels in pleural effusions associated with malignancies compared to benign
effusions.

Higher VEGF levels in empyemas compared to uncomplicated parapreumonic effusions.

Higher VEGF levels in tuberculous pleural effusions compared to transudates.
Lung cancer Increased serum VEGF levels.

Mnyn: Papaioannou Al, Kostikas K, Kollia P, Gourgoulianis KI. Clinical implications for vascular
endothelial growth factor in the lung: friend or foe? Respir Res. 2006;7:128.

Eudvonua: ayyewakn otpodia kuPeAidwv:
Betkn ouoyeton pe FEV1

Xpovia  PBpoyyxitdba: auvénuevo Ppoyxko
ayyelako Oiktuo: ApvnTIKA OCUOYETION E
FEV1

JUOYXETLON LLE BaBuo QYYELOKNAC
avadlapopdwons oTNV  ATOKPLVOUEVN OfF
QLOKNON TIVEU LLOVLKI UTTEPTOON
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Detoulvn-A

FAUKOTIPWTELVN TIOU TIAPAYETOL KUPLWE OO TO TIOPEYXUUOTIKA KUTTOPO TOU
ATOTOC WG ATAVTNON OTNV AneAeuBEpwon MPOPAEYUOVWO WV KUTTOPOKLVWV

MNpwteivn oelac paong

ATIOTPETEL TNV ENACBECTWON TWV AYYELWV

YuvOEETaL e TOUC UTTOOOXELC LVOOUALVNG Kol 0dnyel o€ avtiotaon otnv LWOOUAivn

* AvtipAeypovwdn dpadon
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Fetuin-A is Associated with Disease Severity and Exacerbation
Frequency in Patients with GOPD

Markos Minas,' Parthena Mystridou,' Panagiotis Georgoulias,? Spyros Pournaras,® Konstantinos Kostikas,'
and Konstantinos |. Gourgoulianis’
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von Willebrand factor

MoAupepnc YAukompwteivn, ouvtiBetal ota oayyslakd evdoBnAlakd kuttapa Kol ot
LeyokapuokUTTApO

npoodevetal otov umodoxea GPlba twv alpometaAiwv mpodyovtac tn MPOoKOAANon Ko
OUCOWPEUGCN TWV OLLUOTIETAALWY

YXYNUOtilelt pn OMOLOTIOALKO oupmAoko pe tov FVIII: mpootacia amd mMpwIEOAUTIKN
armolkodopnon

Auénuévoc evdoBnAlakoc puBuoc ameAeuBepwonc oe evdéoOnAtakn BAAPN
AuénUEVEC TIUEC oTO Ao BewpouvTal eVOELKTIKESC evOoBnALakn ¢ SucAeLtoupyiog

Npwteivn oelac paong
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JUOXETLON LE EVEPYO KATviopa (3 toydpa,/30 min)

2 NUOVTLKA avénpeva emimeda og acBbeveic e XAl, Evavil UYLWV KOTIVIOTWY

2 NUOVTLKA auénpeva emntimeda oe acBeveic pe mapofuvon evavit aoOevwv pE
otaBepn XAl

JUOXETILON UE KaTnyopLlomoinon katd mMRC

JUOYXETION HE WWoOoYOovo
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EvOokavn

MéexpL mpotivoc yvwotn we Endothelial cell Specific Molecule 1
YTaOepn EkPpaon oTa TIVEUUOVLIKA Kal VEPpLKA evdoBnAlakad kUTTApO

H é&kbpaon tng oauéavel Toxewg ota evboBnAlakad KUTTOpO WC OAIAVINGN O€
npodAeypovwdn Kol TIPOaYYELOYEVETIKA EpeBilopata

Yriepekdpaletal o€ KakonOeleg, onmTika cuvOpopa Kot TToKIAEC dAeypovwoEeLS Slepyaoieg
Kol Bewpeltal w¢ €voc veEoC TOAAA umooxopevoc  Oelktng TtOoo &vdoBnAlakng
gvepyornoinonc/duoAettoupylac, 000 Kal KAPKLVIKAC SpaoTnpLOTNTOC
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Kechagia M, Papassotiriou I, Gourgoulianis KI. Endocan and the respiratory system: a review. International Journal of Chronic Obstructive Pulmonary Disease. 2016;11:3179-3187.



H ENAOKANH QX AEIKTHE Z0BAPOTHTAE THI XPONIAZ ANO@PAKTIKHE NNEYMONOMAGEIAZ

Keyayid Mapia, Tkpviouk Xpiotiva?, Miyahaxaxou Keb®, Maveé Avbpravui? , Nanaowtnpiou lwavnc KaveMonothou Mapia®,
Kapayiawibng Nanohéwv?, Oladiraxn Baothui?, Kepevidn Geobwpa, loupyouhidvne Kuvotavtivoc!

Hveupovokoyuen Khuvun, Navemumyako Feviko Nogokojieio Apio, Trpa loxpuc, Navematjuo Beoaliag, Adpioa
28 Mveuyiovohoyu Khuvuks, Mevukd Nogokoje(o “Eioavoyheta*, Abijva
*Bloynkd Tyupe revivd NeBuampicd Nogokopeio H Ayia Zodia”, ABiva
*BuoneBodoyud Tyipa, revikd Noookojeio “ Tioyiavoyhelo”, Abrve
[ 1

e Auvénpueva enineda oe aoBeveic pe mapouvon evavtl acBevwy pe otabepr XArl
* JINUOWVTLKA OUOXETLON UE apLOUO emtelcodiwV aposuvong Kol VOoNAELWV



Blomarkers in COPD: the search continues!

Mannino DM. Biomarkers in COPD: The Search Continues! Eur Respir J. 2015;45(4):872—-874.

Biomarker Development in COPD:

Moving from P-Values to Products to Impact Patient Care

Hollander Z, DeMarco ML, Sadatsafavi M, McManus BM, Ng RT, Sin DD,Biomarker Development in COPD: Moving from P-Values to Products to Impact Patient Care.
CHEST(2016)
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