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COPD: AN UNDERDIAGNOSED AND
UNDERTREATED DISEASE
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Cause of death in mild-to-moderate COPD patients:
CV vs respiratory

Mean FEV, CRlER O el Number of

Study size

(% predicted normal) deaths

Respiratory

78%" LHS 11122 5887 731

77%* EUROSCOP?3 1277 18

50%" ISOLDEL4 751 68

GOLD A (FEV, 250%) 3601 174
TIOSPIRS

2883 189

GOLD B (FEV, 250%)

TPost-bronchodilator value; *Pre-bronchodilator value; $Data reported exclude respiratory malignancies

EUROSCOP, European Respiratory Society study on COPD; FEV,, forced expiratory volume in 1 second; GOLD, Global initiative for Obstructive Lung Disease; ISOLDE, Inhaled Steroids in Obstructive Lung
Disease in Europe; LHS, Lung Health Study; TIOSPIR, Tiotropium Safety and Performance in Respimat

1. Berry CE et al. COPD. 2010;7:375-382; 2. Anthonisen NR et al. Ann Intern Med. 2005;142:233-239; 3. Pauwels RA et al. N Engl J Med. 1999;340:1948-1953; 4.
Burge PS et al. BMJ. 2000;320:1297-1303; 5. Dusser D et al. Am J Resp Crit Care Med. 2014;189:A1123.



AZOENEIZ ME COPD
ATOMA YWHAOY KINAYNOY I'TA KAPAIATTEIAKA ZYMBAMATA

AY=HMENH KAPATAITEIAKH ONHTOTHTA (TO 1/3 TN OANATON
OZEIAETAI ZE KAPAIAKA ETTEIZOAIA)

AY=HIH THZ KAPATAITEIAKHZ ONHTOTHTAZ KATA 28% I'TA MEIQZH
THEZ FEV, KATA 10%

XEIPOTEPH TTIPOINSQZH ZE AZOENEIZ ME PCI n CABG
YTTOOEPATTIEYOMENOI AZOENEIZ OZON AZ0OPA THN TTIPOAHYH THZ

KAPAIAITEIAKHZ NOZQY
E=APZH COPD = 4 OEM (x2) [ 5 DAYS]
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Cumulative survival
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COPD AND CVD (1)

KAT OT AYO NOZOAOIIKEZ ONTOTHTEZ EXOYN
KOINOYZ TTAPATONTEZ KINAYNOY: KATINIZMA,
AY=HZH THZ HAIKIAZ, KAKH MENIKH KATAZTAZH
YIETAZ, MOAYNZH TTEPIBAAAONTOZ



CARDIOVASCULAR DISEASE IN COPD

TRADITIONAL RISK FACTORS AND BEYOND

Kénviopa >

A"fb nTne O§e|6wnko S r'ess
YmepTaon Yrofia- AZNZ
AiaTapaxéc Tou ayyelakoU TOIXWHATOC




COPD AND CVD (2)

COPD = ZYZTHMATIKH EAErMONH, O=EIAQTIKO
STRESS, YTTEPTTHKTIKOTHTA KAI AYZAEITOYPIIA
TOY ENAOOHAIQY = 4 TIIOANOTHTAZ PH=HZ TN
EYENAOTSOIN AOHPQOMATIKSIN TTAAKON



COPD AND CVD (3)

H MEIQMENH ZQMATIKH APAZTHPIOTHTA ZE
AZOENEIZ ME COPD TIPETIET ETIIZHZ NA
ATAAPAMATIZEI KATTOIO POAO ZTHN AY=HMENH
ETTIITITQ2QZH KAPAIAITEIAKHZ NOZQOY
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1o TIEPIZTATIKO

7 AoOevnc 61 ETWV  HE  Xpovia ATTOWPPAKTIK
nveupgovo@Oceia [pe xpovia duonvola (MRC2) kai 1-2
mapofuvoeic / xXpovo Toug Xeilpepivouc pnveec. O aoOevic
ETAIPVE OIAAEITOVTWC PpoyxodiacTaATika (+YA
dieyépreg)]. Epgaviler unéptaon (ATT 150/95 mm Hg),
opUeic 70/min. O epyaoTnpiakoc €EAeyxoc €Edeife:
oakxapo 105mg/dl, oupia 40mg/dl, kpeativivn 1.05

mg/dl, K* / Na* 3.8/142 mEq/L, oupiké 0¥ 7.1mg/dl,
AST/ALT 24/32 IU/L. T CHOL 209mg/dl, TRG
140mg/dl, HDL CHOL 40mg/dl, LDL CHOL 130mg/dI.
Zwpatiké papoc 82kg, BMI 29kg/m?. Aépia apTnpiakou
aipatog: pH 7.35, PO, 65 mm Hg, PCO, 45mm Hg,
HCO;- 28 mEq/L, ZTIIPOMETPHZH: FEV1: 45%
Pred, FVC=105% Pred, FEV1/FVC=0.45




TTIPOBAHMATA TOY AZOENH

dYrwépPpapoc aoOevinc pe COPD

dYrépTaon




TTEPAITEPS)2 ATATNS2TIK

— TTPOZEMIZH

* TAukoln 105mg/dl = IFG = wpodiaPATng
ArtaiTeiTal KaprUAn avoxng yAukolng
(2h yAukoln: 168mg/dl: IGT)

* MeTtaTtporiy Pcr o eGFR (EPI): 60ml/min
TTpoodiopiopydc aAPoupivne / Kpearivivn o€
deiyua oUpwv: 40mg/\g>r<psa'rlvivng

MIKPOAABOYMINOYPIA

2uuneépaopa: YmepTaoikoc aocOevic pe PAapn
OpYAvoU OTOXOU = AToHo uynAoU KivdUvou




TTIPQQTOMENHZ TTIPOAHYH

=

‘EkTipnOn TOU  KIVOUVOU  gppavione  mpWIPNG
kapdiayyeiakng vooou: HELLENIC HEART SCORE
Kivduvoc Oavarngpopouv oupypavro¢c Héoa oTd
emopeva 10 érn: 9%

ATOMA ME COPD

dEpgavifouv moAAoUC mapdayovreC Kapdiayyeiakou
KivOUvou

dEivai atopa uynAoU KivOUVoUu yid ThV Epgavion
KapdlayyelakNG vooou: o poAoC TNC YAeYHOVAC




EAANVIKG SCORE yia Tov UMTOAOYLGHO TOU KLvOUVOU

Bavatndopou kapdiayyelakol cupBapatoc Ta
enopeva 10 €tn

15 182124 28 |28 33 38 43 49
1112 15 17 20 @20 24 28 32 37
16 17 2024 27
1012 14 17 20

18212428 33
13 15 17 2024
10 12 15 17
10 12

17 20 23 27 31
12141619 23
1012 14 16

131517 20

2
1
1
1
1

?.7030 150 190 230270310

Q EAAnvik Exaipeia
Hellenic Journal of Atherosclerosis 2014;5(3): 151-163 ASnpooxAipacns
www.atherosclerosis.gr




AZOQENEIZ YYHAOY KINAYNOY

1. HELLENIC SCORE 5-10%

2. ‘Evac mapayovtac Kivduvou aAAda moAU avénpevoc (. x.
Bapla unEptaon, UMEPBOALKO KATIVIOHAOL)

3. OwKoyevnG UTtEPXOANOTEPOAALULiOL

EAAnvik Eraipeia

Hellenic Journal of Atherosclerosis 2014;5(3): 151-163 AOnpooKh pRORG
www.atherosclerosis.gr



AZOQENEIZ YYHAOY KINAYNOY

MPQOTONENHZ 2TOXO02 TH2 AlQIrHz:
H MEIQ2H TH2 LDL XOAHZTEPOAH2

ENAP=H AIrQrHz ME 2TATINH AN AEN ENITEYXOEI O 2TOXOz IN'A THN LDL
XOAHZTEPOAH META ANO 3 MHNEZ EOAPMOTIHZ YFIEINOAIAITHTIKQN
METPQN

l

<100 mg/dL

O EAAnvikn Exaipeia
Hellenic Journal of Atherosclerosis 2014;5(3): 151-163 ASnpooxAipacns
www.atherosclerosis.gr



Is COPD a CHD equivalent?




O aoBeveig dev «avayvwpilovv» tn X.A.[l. otov Ld6to BaOpo mov
avayvwpeLl{ouv tTnv unEptacn

EmmoAaocpnog X.AIlL & Yéptaong
(0Ttw¢ ava@epOnke and Tovg acBevelc)

50 - - Ynéptaon

== X.A.IlL

AmokAwon)
X.A.IlL

Tuxvotnta (%)

30-34 35-39 40-44 45-49 50-54 55-59 60-64 65-69 70-74 75-80
HAwkiakn opada (£€tn)
Third National Health and Nutrition Examination Survey (NHANES III)

Bartolome R. et.al. Chest. 2010;138(5):1037-1040.
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ANTIYTTIEPTAZIKH ATQH

2 1ox0G: ATT<140/90mm Hg

EPCQQTHMA: ©Oa ueraPpAnBolv o1 oTOXO!
TNC aAywyn¢ HETA TA dmwoTeAEopara TNG
pHeAéTng SPRINT;




ESATOMIKEYZH
THZ ANTIYTIEPTAZIKHZ AMQrHZ (1)

Epwrnua 1: p-amokAcioTéc oe aoOevn pe COPD

Epwrnua 2: AME (oaptaveg) oc aoOeveic pe
COPD




p-blockers are safe in patients with COPD,
but only with caution

XopnyoUvrai omou  xpelaletar (m.x. o€
HETEHPPAYHATIKOUC  aoBeveic, aoOeveic e
Kapdlakn avemwdpkeld) / KapOIOEKAEKTIKOI -
amoKAEIOTEC (m.X. HETOTMPOAOAN, pPioompoAdAn,
vepwiPoAOAn) / TwPOOEKTIKA TiTAomoinon TNG
ooong

Am J Resp Crit Care Med 2008;178: 661

NMPOZOXH: H KAPAIOEKAEKTIKOTHTA EINAI AOZOE=APTQMENH
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Chronic obstructive pulmonary disease

ORIGINAL ARTICLE

B-Blockers are associated with a reduction in COPD
exacerbations

Surya P Bhatt," James M Wells," Gregory L Kinney,” George R Washko Jr,
Matthew Budoff," Young-il Kim,” William C Bailey," Hrudaya Nath,”

John E Hokanson,” Edwin K Silverman,” James Crapo,” Mark T Dransfield, "
For the COPDGene Investigators




Survival (26)

= [} blocker
= == No [ blocker

1000 2000 3000 4000
Time (days)

Short PM et al BMJ 2011

Number at risk
never on beta blocker 579
betablockerpre Ml 241
beta blocker post Ml 233

303
140
158

4
Time since M| (years)

135 40
65 17
84 29

TT95%Cl

—.—neveron bb*

T es% Cl L2 95%Cl
-==-bb*preMl —— bb*postMI

Quint JK et al BMJ 2014



—Editorials

B-Blockers Are Safe in Patients with Chronic Obstructive
Pulmonary Disease, But Only with Caution

Cazzola M D et al AJRCCM 2008

Mpotiuwvrat ot kapdloekAektikoi 8 blockers

* KuUploL eknpoocwmnot metoprolol, bisoplrolol, nebivolol
Hawkins NM et al ] Am Col Card 2011

* H bisoprolol ennpealel Aiydtepo tov FEV, and tnv carvedilol
Lainscak M et al Resp Med 2011

e Zuviotatatl n Evapén xopnynong xapnAng 60ong kot n Baduiaia avénon LEXPL TNV
emilbupuntn 66on avaloya pe TNV avoyn tou aacOevouc

*  Muwkpn eMSeivwon TWV AELTOUPYLKWV MOPAUETPWV deV amoTeAEl attia SLKOTIAG TWV

bapuakwv
Miguel Diez J et al IntJ COPD 2013



O ATTOKAEIZMOZ TOY ZYZTHMATOZXZ
PENINHZ -AII ZE AZOENEIX ME COPD
(+ZTATINEX)

¥ OvnréTnTac
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Figure 2 Effects of Angll following pulmonary insult

Clinical Science 2012:123: 487-498




a MEA otn pAeypovn tnc XArl

T Other cytokines l

TNADPH oxidase
1 NO bioavailability
T TGF-p1
Ang Il
ACE ATIR
RAS T Vasoconstrictor tone
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Ang | . .
ng arterial inflammadtion

Angiotensinogen

ACEl or ARB

Current Opinion in Pharmacology

Matera GM et al Curr Op Pharm 2012



|
o MEA Kol

=g

—

KAAYTEPH
ENMNIBIQZH

.90
1

Z
£
@
¥
=
S
i

0.80
1

30

Mortensen EM et al Resp Res 2009



IRBESARTAN

¥

W Ht (an6 46.3% = 43.9%)

Eur Respir J 2006;27: 972
MEIQZH THZ AEYTEPOTTAOOYZ TTOAYKYTTAPAIMIAZ

BEATICZH TOY ZYNOAIKOY TTIPOZIA,




_ ESATOMIKEYZH
THZ ANTIYTIEPTAZIKHE AFQrHZ (2)

Xopnynon oapravng w.x. TeAgioaptavn (80mg/d)

Eav ATT>140/90mm Hg pera 4 ePpdopadec:

TeAMmoaptavn-HCTZ (80/12.5mg)

N TeApioapTavn-apAodiwivn (80/5 mg)




E=ATOMIKEYZH
P THXZ ANTIYTIEPTAZIKHEZ AFQrHZ (3)
poOOXN O0TN XOPAyNon AvTIUTEPTACIKWY YAPHAKWY OF
aoOeveic pye COPD

*O1 AME mpokaAoUv ouxva Enpo, epebioTikG PAxa

Ta dioupnTiIKA TwPoKAAOUV NAEKTPOAUTIKEC/HETAPOAIKEC
olarapaxE
A Glu (I6GT + IFG)
A\ oupikoU oféoc
W K* (+p-BicyépTec/KOpTIKOEIBN)
Na* (o1 aoBeveic pe umofaipgia civar aropa uynAou

KivoUvou)
MeTaPoAikn aAkdAwon = ¢> emidcivwon
avamVEUOTIKAC AtiToupyiag




TREATMENT OF COPD:
MOVING BEYOND THE LUNGS

2TATINEZ

AME-2ZAPTANEZ

p - ATIOKAEIZTEZ (p1)




E=ATOMIKEYZH THZ
YTIOAITITIAAIMIKHZ ATQrHZ

ATopo uynAoU Kivduvou: LDL CHOL <100mg/dI

Xopnynon otarivng w.x. ATORVA (10mg/d) =
LDL CHOL 96mg/dI




EPCQTHMA

TTOIOZ O POAOZ TN ZTATINSGN ZE
AZOENEIZ ME COPD:




2TATINEZ KAI ®AET'MONH

FPP FTase

v

Ras-isop
(membrane)

1

Acetyl-CoA

'

HMG-CoA

1 HMG-CoA Statins

reductase

Mevalonic acid

4

Isopentenylpyrophosphate

N

FPP SQase GGPP GGTase RhoA

v \ 4

Squalene RhoA-isop
l (membrane)

!

p— .
Inflammation

<

T ———

Cholesterol Inflammation

Current Opiniaw

>4

Mechanism of action of statins. The mechanism by which statins could be used for the treatment of COPD patients seems to be the same as that
observed for cholesterol lowering. HMG-CoA, 3-hydroxy-3-methylglutaryl coereyme A; FPP, farnesyl pyrophosphate; FTase, farnesyl protein
transferase; SQase, squalene synthase; GGPP, geranylgeranyl diphosphate; GGTase, geranylgeranyl protein transferase.

Curr Opin Pharmacol 2012:12: 315-322



STATINS IN COPD

A SYSTEMATIC REVIEW:

WV BvnTéTnTac Kal mapouopwy

CHEST 2009:136: 734




ORIGINAL PAPER

Statins may reduce episodes of exacerbation
and the requirement for intubation in patients
with COPD: evidence from a retrospective cohort study

A. 1. Blamoun,' G. N. Batty,” V. A. DeBari,® A. 0. Rashid,' M. Sheikh,' M. A. Khan'

These data suggest that the use of statins may be associated with lower incidence
of both exacerbations and intubations in patients with COPD.
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Figure 2 Relative frequency distributions of patients
exhibiting exacerbations of COPD (Figure 2A) or requiring
intubation (Figure 2B). Open bars are subjects in the statin

group; filled bars are for subjects not treated with statins



HR =0.19 (0.0 to 0.14)
D =< 0, 0001

jasnaanal

Mo statins

4 s & T a8 @ 10 11 12
Time to first exacerbation {(months)

- Mo statins

HR =0.14 (0.10 to 0.30)
p < 0.0001

2 3 a4 5 6 T B8 k: 10 11 12
Time to first intubation (Mmonths)

Figure 3 Kaplan—Meier analysis of time to first exacerbation
(Figure 3A) and time to first intubation (Figure 3B) for
subjects treated with statins (solid lines) and subjects not
receiving statins (dotted line ). Hazard ratios {and 95% 1, in
parentheses) and p values (from log rank test) are indicated
for each comparison. It is important to note that this analysis
15 based on time from first observation, not on time from
initiation of statin therapy
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Simvastatin for the Prevention of Exacerbations in Moderate-to-
Severe COPD

G.J. Criner, J.E. Connett, S.D. Aaron, R.K. Albert, W.C. Bailey, R. Casaburi, J.A.D. Cooper
Jr, J.L. Curtis, M.T. Dransfield, M.K. Han, B. Make, N. Marchetti, F.J. Martinez, D.E.
Niewoehner, P.D. Scanlon, F.C. Sciurba, S.M. Scharf, D.D. Sin, H. Voelker, G.R. Washko,
P.G. Woodruff, S.C. Lazarus, and for the COPD Clinical Research Network and the
Canadian Institutes of Health Research




Criner et al.
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Figure 2. Acute Exacerbations of Chronic Obstructive Pulmonary Disease per Person-Year,
According to Study Group

The mean (+£SD) number of exacerbations per person-year were similar in the simvastatin
and placebo groups: 1.36x1.61 exacerbations per person-year and 1.39+1.73 exacerbations

per person-year, respectively.

N Engl J Med 2014,370: 2201-2210




Fage 15

Total No. Patients with Treatment
of Patients Failure (no. /%)

Placebo 447 292 (65.3)
Statin 430 293 (68.1)

P=0.34 by log-rank test
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Figure 3. Effect of Simvastatin on the Time to the First Acute Exacerbation of Chronic
Obstructive Pulmonary Disease

There were no significant between-group differences in the time to the first exacerbation.
The median time to the first exacerbation was 223 days (95% CI, 195 to 275) in the

simvastatin group and 231 days (95% CI, 193 to 303) in the placebo group.













YTTOAITIIAAIMIKH ArQrH
- LDL CHOL 180mg/dl uwo FLUVA

40mg/d

1) Epwrnua: or1oxoc umoAimidaIHIKNG aywyne

AToHo uynAoU Kivduvou: HELLENIC RISK SCORE 6% =
LDL CHOL <100mg/dl

2) FLUVA 40mg/d : W LDL CHOL karta ~25%

3) Xpeialetar emimpooOern peiwon tne LDL CHOL kara
>44%

4) H povoOepancia (ATORVA 40/80 /ROSUVA 20/40)
odnyei oe peiwoeic Tngc LDL CHOL kata 50%

5) AwaiTeitai n xopAaynon ouvduacHoU @ApHAKWY HE
ezetimibe w.x. ATORVA 40/EZE 10 = uciwon
kata ~65% = LDL CHOL 108 mg/dl (+

vyleivodiaITnTIikn TapEuPaon)




looduvapec dooelc otatvwv ocov adopa TNV
gAattwon tnc LDL xoAnotepoAng

AlO0 A20 A40 AB0 F20 F40 F80 LIO L20 L40 L8O PIO P20 P40 510 520 S40 S80 RS RIO R20 R40 Pl P2 P4

ATOR FLUVA LOVA PRAVA SIMVA ROSU PITA

EAAnvikn Eraipeia

Hellenic Journal of Atherosclerosis 2014;5(3): 151-163 ABnpookhipaone
www.atherosclerosis.gr



- _—

AZOENHZ ME LDL CHOL >190mg/d| pe BeTiko
oikoyevelako 10Topiké YTTEPAITIIAAIMIAZ KAI
KAPAIAITEIAKHZ NOZQOY

\

ATOMO YYHAOY KINAYNOY I'TA OIKOIrENH
YTIEPXOAHZTEPOAAIMIA

ANATKH ETTIOETIKHZ YTTOAITITAAIMIKHZ
Al QQrH=



= ANTIYTIEPTAZIKH ATQH

YTTO CANDESARTAN 16mg/d: ATT: 160/85 mmHg

2TOXO0Z ArQrHdz

ATT <140/90mm Hg



EZATOMIKEYZH THZ ANTIYTIEPTAZIKHZ ArQIrHz=

ATtaITeiTal TPOOEKTIKN £€aTopikeuon TNC AYWYNG:

dAUEnon Tng doonc Tne CANDESARTAN (w.x.
32mg/d)

dTTpooOnkn 20v @apuakou
HCTZ vs CCB (peAétn ACCOMPLISH)

dZe mwpodiaPpntikd aoBevp  (yAukoln 115mg/dl)
evdexopeva pmopei va mwpoTiunOcei di1Udponup1divn (w.X.
pavidimivn 20mg/d) wou wiBava éxel _euvoikh ewidpaon
oTNV_opoloordcia Twv udaravipakwyv




Kaplan Meier for Primary Endpoint
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= AZOENHZ TTOY TTAHPEI TA KPITHPIA (4/5)

'TA TH ATATNQ2XH TOY METABOAIKOY
2YNAPOMOY

A\ TTepipgetpog péong (BMI 34kg/m?
Y WAL

*TRG 170mg/dl

*AcOevic uynAoU KIvdUvou yia Thv epgpavion ZA
TTpooekTIKN e€aTolikeuon TNC aywync
* Yvievooiaitnrikng wapéupaon



- METABOAIKO TYNAPOMO

2E AZOENEIZ ME COPD

EninTwon MX: 43% vs 30%
Multidisciplinary Respiratory Medicine 2013:8: 61

ErinTwon MX: 57.6%
West J Nurs Res 2014:36: 620

ErwinTtwon MX: 57% vs 40%
Plos One 2014:9: ¢98013
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Figure 4 A simplified interrelationship between COPD and DM.

Cardiovascular Diabetology 2012;11: 132
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Figure 1: Pathogenic mechanism linking between the risks factors of COPD and metabolic syndrome. (Adapted from Clini et al. COPD and the metabolic
syndrome: An intriguing association. Intern Emerg Med 2013;8:283-9.59)

Indian Journal of Endocrinolgy and Metabolism 2016
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Figure 2: Systemic inflammation — spill over hypothesis. (In a patient with COPD there is a spillover of peripheral lung inflammation into systemic circulation
which resulted in increased level of various inflammatory markers such as: IL-1B, IL-6, IL-8, and TNF-a. These systemic inflammatory markers are thus
responsible for various complication associated with COPD such as; cardiovascular disease, hyperiension, skeletal muscie weakness, eic. These systemic
inflammatory markers are also responsible for the development of obesity, metabolic syndrome and diabetes in COPD patients. Adapted from Bames PJ.
Chronic obstructive pulmonary disease: Effects beyond the lungs. PLoS Med 2010;7:e1000220.09)
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