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Chronic obstructive pulmonary disease (COPD) is a preventable and treatable
disease state characterised by airflow limitation that is not fully reversible.

» The airflow limitation is usually progressive and is associated with an
to noxious particles or gases,
primarily caused by cigarette smoking.

 Although COPD affects the lungs, it also produces significant

Significant which may contribute
to the severity of the disease in individual patients




CuctemHu paktopu u XObb

CumkeH GyHKIIMOHAIEH KalaluTeT
(cHKeHM pesyntatu or 6MWD), 3a KoiiTO ca
OTTOBOPHHU:

benoapoonu ¢paxkropu (cTaTUYHA U JUHAMUYIHA
xutnepuHpIalys, CHIKeHUTe HUBa Ha O2 u
yBennudeHu Ha (CO2

Cucremuu pakropu (3arybé Ha MycKy/IHa Maca,
JIOIIO XpaHeHe, aHeMHsI, OCTEOIIOPO3a, ChPAeYHO-
C'bIOBA I1aTOJIOTUA)

PJ. Barnes and B.R. Celli. Systemic inflamation and comorbidities of COPD. Eur Respir J, 2009; 33: 1165-85
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MMa HapacTBalllM TOKa3aTe/ICTBa, Y€ CUCTEMHATA MHQpIaMallMs MOXKe /ia ToBeJie
70 Aernpecus KaTo TyK 3HAaYeHUe UMAT MOBUIlIeHUTe HUBA Ha [L-6, 10Ka3aHO B YOBEILIKU U
YXUBOTHHCKHU MOJIEJIH.

PJ. Barnes and B.R. Celli. Systemic inflamation and comorbidities of COPD. Eur Respir J, 2009; 33: 1165-85

CucremHara nH$IaMmanus 3acsara ¥ peruoHaTHUTe TUMQPHA Bb3IHU
M CUCT€eMHAaTa UUPKy/JIauus!

Baraldo S. and M. Saetta. To reg or not to reg: that is the question in COPD. ER], 2008; 31: 486-488



XObb u cucrtemHa uHPnamauus

I]_[I/ITOKI/IHI/I (IL-6, TNFo,IL-1,xemokunu kato IL-8,
AIUITOKUHU )

1Ocrpodazosu nporennu npu exzauep6anuu (CRP,
dubpuHOTEH, cepymMeH aMuaous A, cbppbKTaHTEH
rnpoterH D)

Llupkynupaniu kierku (HTP, MO, JIH, ectecTBeHn
KWJTBPU)

PJ. Barnes and B.R. Celli. Systemic inflamation and comorbidities of COPD. Eur Respir J, 2009; 33: 1165-85



CucremHaTa nHpIaMalyis € B OCHOBATa Ha rMpokara komopougHoct rpu XOBB.

Ts e mpyyMHa U 32 4eCcTOTO CbBMecTHOTO npoTrudaHe Ha XObb ¢ kopoHapHa
aTepoCKepo3a U apTepuanHa xurneptoHus.bomHute c ymepeHa XObb ca ¢ mo-Bucok
PUCK 32 CMBPT OT KOPOHAPEH UHLUJEHT, OTKOJIKOTO OT JUXaTe€pPHA HEJOCTATBYHOCT.

XObb u cuctemHa uHPnamauus

IIL—6 BoaM 1o HapacTtBaHe Ha CRP u g0 MmyckymHa cimabocT
ITNFa BOJH IO KaXeKCHsI U MYCKY/THA C/1ab0CT

IIL—IB, BOJIY C'BILIO JO KaXeKCHs, HO Bce ollle He ca
HaMepeHU noBulieHW HuBa npu XObb

IXEMOKI/IHI/I Kato IL-8, BomsAT 0 MOBUIIEHO HaTPyMBaHE HA
HTP u MA, xakTO 1 0 MyCKy/THa C/1ab0CT

l aIVTIOKUHY (TOBa ca HUTOKUHU OT MAaCTHUTE KJIETKH ),
KaK'bBTO € JIEIITUH, KOMTO UMa OTHOIIIeHYe KbM
peryidpaHe Ha eHepruiiHus 6aaHC

1 suBa Ha rpenun (ghrelin), KoiiTo e nenTuz,
OCBOOOXKIaBalll paCTeXXHUSI XOPMOH (growth hormone
releasing peptide) mpu MmaneHTH C KaXeKCHs

PJ. Barnes and B.R. Celli. Systemic inflamation and comorbidities of COPD. Eur Respir J, 2009; 33: 1165-85
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—CRP e nosuweHo npw MaumeHT ¢ XObb B

CpaBHEHMeE C NyLla4yn 1 HenyLiayuum

*P<0.05 versus other groups
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COPD (N=88) Smokers without COPD  Nonsmokers without COPD
(N=33) (N=38)

Pinto-Plata VM, et al. Thorax. 2006:61:23-8.



Presenter
Presentation Notes
Speaker notes
Patients with chronic obstructive pulmonary disease (COPD) have elevated serum levels of C reactive protein (CRP). 
This may be related directly to COPD and its associated systemic inflammation or secondary to other factors such as concomitant ischaemic heart disease (IHD) or smoking status. 
Cross-sectional analyses comparing cohorts of 88 patients with COPD, 33 smokers, and 38 non-smoker controls were performed to evaluate these relationships. 
Serum CRP levels were significantly higher in patients with COPD than in controls, but were similar in the two control groups (smokers and nonsmokers). 
These results indicate that CRP levels are raised in COPD patients independent of cigarette smoking. 

References
	Pinto-Plata VM, Mullerova H, Toso JF, et al. C-reactive protein in patients with COPD, control smokers and non-smokers. Thorax. 2006;61:23-28. 


CuctemHa HPnamauusa npu XObb:
~ TNF-a. e noBuLLEH
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Gan WQ, et al. Thorax. 2004;59:574-580. Copyright © 2004 BMJ Publishing Group Limited. All rights reserved.
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Presentation Notes
Speaker notes
A systematic review identified 14 studies which reported on the relationship between COPD, FEV1 or FVC, and levels of systemic inflammatory markers: C-reactive protein (CRP), fibrinogen, leucocytes, TNF-α, and IL-6 and -8. 
Serum TNF-α levels were higher in patients with COPD than in control subjects: standardised mean difference of 0.59 units (95% CI 0.29 to 0.89). 
The finding of elevated TNF-α is consistent with the presence of systemic inflammation in patients with stable COPD, and may explain, at least in part, the high prevalence of systemic complications such as cachexia, osteoporosis, and cardiovascular diseases among patients with COPD. 

Reference
	Gan WQ, Man SF, Senthilselvan A, Sin DD.  Association between chronic obstructive pulmonary disease and systemic inflammation: a systematic review and a meta-analysis. Thorax. 2004;59:574-580. 


CuctemHa nHdnamauua npu XObb:

~ GUBPUHOrEeHDBT e NOBULLIEH
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Gan WQ, et al. Thorax. 2004;59:574-580. Copyright © 2004 BMJ Publishing Group Limited. All rights reserved.
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Speaker notes
A systematic review identified 14 studies which reported on the relationship between COPD, FEV1 or FVC, and levels of systemic inflammatory markers: C-reactive protein (CRP), fibrinogen, leucocytes, TNF-α, and IL-6 and -8. 
The standardised mean difference for patients with COPD versus control subjects in the fibrinogen level was 0.47 units (95% CI 0.29 to 0.65). 
The finding of elevated fibrinogen is consistent with the presence of systemic inflammation in patients with stable COPD, and may explain, at least in part, the high prevalence of systemic complications such as cachexia, osteoporosis, and cardiovascular diseases among patients with COPD. 

Reference
	Gan WQ, Man SF, Senthilselvan A, Sin DD.  Association between chronic obstructive pulmonary disease and systemic inflammation: a systematic review and a meta-analysis. Thorax. 2004;59:574-580. 
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~— CuctemHa uHpnamauua npu XOBb:
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Kierszniewska-Stepien D, et al. Eur Cytokine Netw. 2006;17:75-79



Presenter
Presentation Notes
Speaker notes
Vascular endothelial growth factor (VEGF) is known to be involved in angiogenesis.
Evaluation of VEGF and its soluble receptors (sVEGF R1, sVEGF R2) in the serum of 20 patients with mild COPD, 10 patients with very severe COPD, and 10 normal controls, using sensitive enzyme-linked immunoassays, indicated a significant increase in VEGF in the COPD patients. 
The concentration of VEGF in the serum of patients with mild COPD was significantly higher (665.3 pg/mL) in comparison to the control group (318.9 pg/mL, P<0.05).
Additionally, the level of sVEGF R1 in the serum of patients with very severe COPD was also significantly higher (96.6 pg/mL) than in the control group (36.0 pg/mL, P<0.05).

References
	Kierszniewska-Stepień D, Pietras T, Górski P, Stepien H.  Serum vascular endothelial growth factor and its receptor level in patients with chronic obstructive pulmonary disease. Eur Cytokine Netw. 2006; 17:75-79.
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CucremHata nHpnamauma ce U30CTpA
~ C HapacTBaHe Texectta Ha XOBb

CRP TNF-a

Severe . Severe .

COPD COPD

Moderate - Moderate -
COPD COPD
Mild . Mild
COPD copdb | *
Healthy i Healthy .Iq

Qer=tl01 2030+ 16+ K056 70 0 20 40 60 80 100
Serum C-Reactive Protein (mg/L) Serum TNF-Alpha (pg/mL)

Reprinted from Pulm Pharmacol Ther, Vol 19, Franciosi LG, et al, Markers of disease severity in chronic
obstructive pulmonary disease, pp 189-199, Copyright 2006, with permission from Elsevier.


Presenter
Presentation Notes
Speaker notes
Review of clinical study databases was conducted to determine how existing clinical and laboratory measures change with COPD severity and to identify disease markers that can serve as better endpoints for diagnosis and assessment of COPD progression and treatment effect. 
A meta-analysis of 652 studies comprising 146,255 enrollees showed trends in serum TNF-�α and CRP toward separation between COPD stages. 
Serum concentrations of CRP showed no statistical differences between the healthy subjects and those for individuals at each of the COPD stages but showed an upward trend with increasing disease severity. 
For serum TNF-α, there was a similar trend for increasing level with increasing level of COPD severity, but there were no statistically significant differences between the healthy subjects and any of the COPD stages.

Reference
	Franciosi LG, Page CP, Celli BR, et al.  Markers of disease severity in chronic obstructive pulmonary disease. Pulm Pharmacol Ther. 2006;19:189-199. 
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CTpyKTypa Ha KOmopbunaHocTtTa
npu XObb



Cuctemnu edoektu npu XOBb:

% 3aryba Ha Terno
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http://www.brainconnection.com/topics/?main=gal/superior-colliculus

XObb ce aconmupa ¢ BUCOKA 4e€CTOTAa Ha

KOMOPOHTHOCT
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Hypertension Hyper- Depression Cataracts Osteoporosis
cholesterolemia

Data from telephone survey carried out among
1,003 US patients with COPD in 2006 Barr, et al. Am J Med 2009



KoMopOuagHOCTTA € 9eCcTa NP XOCITUTA/TU3UPAHHA

O0onHU ¢ ek3anepOoanuu Ha XObb

e B Women
60 - B Men
M Total

Patients hospitalized for COPD
with comorbid condition (%)

*p<0.05 vs men; **p<0.01 vs men

Data from cross-sectional study of 398 patients
(353 men, 45 women) hospitalized for a COPD exacerbation Almagro, et al. Respir Med 2009 (epub)



XObb noBuwaBa pUCKa OT MeAULIUMHCKU
cbbutua

400 Angina
S 300 Respiratory Infection
Q -
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: Skin Bruises
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RR npn XOBb cpewy naunenTtn 6e3 XObb

Reproduced with permission of Chest, from “Patterns of comorbidities in newly diagnosed COPD and asthma in primary care,”
Soriano JB et al, Vol 128, pp 2099-2107, Copyright © 2005; permission conveyed through Copyright Clearance Center, Inc.
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Presentation Notes
Speaker notes
Analysis of the relative risk for comorbidities in patients with and without COPD indicated that those with COPD were at increased risk for glaucoma, angina, fractures, myocardial infarction, osteoporosis, and respiratory infections.
Patient data from the United Kingdom General Practice Research Database were analysed to quantify baseline rates of comorbidities in 2,699 patients with COPD (46% were current smokers) compared with age-, sex-, practice- and time-matched controls (21% were current smokers). 
Angina, cataracts, and osteoporosis all had a frequency >1% within the first year after COPD diagnosis. Furthermore, compared with controls, COPD patients had a significantly increased risk of comorbidities and other medical events. 
The authors concluded that COPD is associated with many comorbidities, particularly those related to cardiovascular-, bone- and other smoking-related conditions, that previously had not been systematically documented.

References
	Soriano JB, Visick GT, Muellerova H, Payvandi N, Hansell AL. Patterns of comorbidities in newly diagnosed COPD and asthma in primary care. Chest. 2005;128:2099-2107. 


KapavoeackynapHu
npossu, CybKknUHWYHA
aTepocCKsiepo3a u XOEE
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: K/amosaa(ynapl-la cMmbpTHOCT Npu XOBb6

3a Bceku 10 % cnap Ha PEO, npu neka oo

ymepeHa XObb:

* KapanoBacKynapHarta CMbPTHOCT ce Baura ¢ 28 %

* He-(haTanHUTE KOPOHAPHU MHLIMAEHTN HapacTBaT C
20 %

Anthonisen et al, Lung Health Study AJRCCM 2002



PecRrmnpaTopHU CMMNTOMMU-U —
KapAnoBacKy/Z1lapHa CMbPTHOCT

*P<0.05 versus No Symptoms
®m No Respiratory Symptoms t195% CI

® Cough and Phlegm

E Breathlessness
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Rosengren A, et al. Int J Epidemiol. 1998;27:962-969
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Presentation Notes
Speaker notes
A prospective population study was made of 6,442 men aged 51-59 years at baseline, who were free of clinical angina pectoris and prior myocardial infarction. 
During 16 years of follow-up, there were 1,804 deaths (786 from CVD, 608 from cancer, 103 from pulmonary disease, and 307 from any other cause). 
Men with effort-related breathlessness had increased risk of dying from all of the examined diseases.  After adjustment for age, smoking habit and other risk factors, the RR associated with breathlessness of dying from CHD was 1.43 (95% CI 1.16-1.77), from stroke 1.77 (95% CI 1.07-2.93), from any CVD 1.48 (95% CI 1.24-1.76), cancer 1.36 (95% CI 1.11-1.67) and from any cause 1.62 (95% CI 1.44-1.81). 
Men with cough and phlegm, without breathlessness, also had an elevated risk of dying from CVD and cancer, but after adjustment for smoking and other risk factors this was no longer significant. However, a slightly elevated independent risk of dying from any cause was found (RR = 1.18 [95% CI 1.02-1.36]). 

Reference
	Rosengren A, Wilhelmsen L.  Respiratory symptoms and long-term risk of death from cardiovascular disease, cancer and other causes in Swedish men. Int J Epidemiol. 1998;27:962-969.


~3ary6a Ha apTepuania
€NIaCTUYHHOCT Npu NauneHTu C XObb

Aortic Pulse Wave Velocity
(mm/sec)

COPD Patients (n=75) Control Subjects (n=42)

Sabit R, et al. Am J Respir Crit Care Med. 2007;175:1259-1265


Presenter
Presentation Notes
Speaker Notes
This study tested the hypothesis that patients with COPD would have increased arterial stiffness.
It included 75 clinically stable patients with a range of severity of airway obstruction and 42 healthy smoker or ex-smoker control subjects, free of cardiovascular disease. 
Mean aortic pulse wave velocity, a measure of arterial stiffness, was higher in COPD patients versus control subjects (P<0.0001).

Reference
	Sabit R, Bolton CE, Edwards PH, et al. Arterial stiffness and osteoporosis in chronic obstructive pulmonary disease. Am J Respir Crit Care Med. 2007;175:1259-1265.


llebenmnHaTa Ha KaporugHata uHTHMa (IMT) u kapoTuaHM
IJIAKH Ca CATHU(PHUKAHTHO MPeBaIMPAIIH ITPU MyIIaYdH C
00CTpYKIus (CyOKIMHUYIHA aTepPOCKIepo3a)

Control Control Smokers
non-smokers smokers with airflow
(n=122) (n=122) limitation
(n=122)

Mean carotid IMT values are increased in smokers
with airflow limitation compared with control never-
smokers (p<0.005) and control smokers (p<0.01)
Error bars indicate 95% CI

NS = not significant

Plaque (%)

Control Control Smokers
non-smokers smokers with airflow
(n=122) (n=122) limitation
(n=61)

Percentage of carotid plaque is increased in smokers
with airflow limitation compared with control never-
smokers (p<0.005). Error bars indicate 95% ClI

Iwamoto, et al. Am J Respir Crit Care Med 2009



llebennHaTa Ha KaporuaHaTta uHTHMa (IMT) ce
aCOIMUPA C O0CTPYKIHA (CYOKITMHUIHA
aTepoCKIeposa)

40 60 80 100 120 140 160
Predicted FEV, (%)

Correlation between percent predicted
FEV, and IMT (r=-1.32, p<0.05) Iwamoto, et al. Am J Respir Crit Care Med 2009



AHemua u XObb



XObb v aHemus

[Tpu 15-30% oT maneHTHTE UMa HOPMOITUTHA,
HOPMOXPOMHA aHeMH, Ib/DKAIllA Ce Hal-BePOSITHO HA
epPUTPOMOETHHOBA PE3UCTEHTHOCT (MMOBUIIIEHH HUBA Ha
epUTPOIIOETHH ITPU Te3H MAIUEHTH ), TTOPAAU KOETO
JledeHre C EPUTPOTIOETHUH e HeJTOTUIHO. [10-106bp edeKT
MMa XeMOTpaHCcy3HUsTa.

[TpenymMHO 1pu Te)XKa ¥ MHOTO Te)XKa ¢popMma Ha XOBB.

Tepanusita c )kenesHU NpenapaTy € HeyJavHa, 3al0TO
Fe He ce ycBOsiBa KOPEKTHO Y MOXKe [ BJIOLU
OKCHJIATUBHUS CTPeEC.

EputporTosara (MosunuTeMusTa) e psaka — 10 6% ot
6omnute ¢ XObBb.

PJ. Barnes and B.R. Celli. Systemic inflamation and comorbidities of COPD. Eur Respir ], 2009; 33: 1165-85 28
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COPD with Anaemia COPD without Anaemia

Halpern MT, et al. Cost Effect Res Allocation. 2006;4:17-24



Presenter
Presentation Notes
Speaker notes
The US Medicare claims database (1997-2001) was used to identify Medicare enrollees with an International Statistical Classification of Diseases and Related Health Problems (ICD)-9 diagnosis of COPD. Concomitant anaemia was identified based on ICD-9 codes or receipt of transfusions. Persons with anaemia secondary to another disease state, a nutritional deficiency or a hereditary disease were excluded. 
Of the 132,424 enrollees with a COPD diagnosis, 21% (N=27,932) also had anaemia. 
At baseline, anaemic patients were older, had more co-morbidities and higher rates of health care resource use than non-anaemic individuals with COPD. 
The mortality rate among COPD patients with anaemia was 262 versus 133 deaths per 1,000 person-years among those without anaemia (P<0.001).

Reference
	Halpern MT, Zilberberg MD, Schmier JK, Lau EC, Shorr AF. Anemia, costs and mortality in Chronic Obstructive Pulmonary Disease. Cost Effect Res Allocation. 2006;4:17-24.


Ctpax, Aenpecus u

KOrHUTUBHU HapylueHUs npu
XObb



56% ot 6omHuTe ¢ XOBb 1 acTMa ©MaT mposiBM Ha CTpax U MaHUKa!

K.Kostov, A.Rasheva. ERS congress, Berlin, 2008

XObb

Crpax u genpecus :

[Tpu 10-80% o1 maumenTuTe ¢ XOBb MMMa K TMHUYHO 10/T0OBUMA JeTpecus.
[To-yectu mpu XOBb B cpaBHeHUe ¢ APYTY XPOHUYHU OOJIECTH.
MHoOro 4yecTo HeAMarHOCTULIMPAHU U HeJIeKyBaHU

[Tpu xmamgHO cTabuana XObB, kinHu4yHO 3HaurMa (M3HCKBala
MeIUKAaMEHTO3HO JIeYeHHE) JeTPEeCHsI UMa B 19-42% OT MalieHTUTeE.

JInumncBa cTaHJapTU3WPAH NMOAXO, ¥ MPOTOKOJI 32 JUArHO3a Ha CTPAXOBUTE U
nenpecuBHUTe U3MUBABaHMUs pu XObb.

MexaHn3MmuyTe Ha Bb3HMKBaHe Ca HeSICHU, HO MyIIaYUTe UMaT IT0-4eCTO
MPOSIBU HA CTPAX U Jenpecus.

PeakTuBHaTa Aerpecus OT CIlald Ha (1)I/IBI/I‘-IECKI/I}I KallalIUTeT € I10-4eCTa.

BeposiTHO BIMSTHMETO Ha Bb3PaCcTTa, XUIIOKCeMUSTA U MYLIEHETO BBbPXY
MO3BbUHUTE QYHKIIUM UMAT 3Ha4eHH e 3a Bb3HMKMAHETO UM.
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Puck ot genpecua npu XObb
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All Patients (N=162) FEV,<50% FEV, 50-80% Controls
Predicted (N=60) (N=102)

van Manen JG, et al. Thorax. 2002:57:412-416.
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Presentation Notes
Speaker Notes
This study evaluated the risk for depression in patients with COPD.
Patients with a registered diagnosis of obstructive airway disease in general practice, aged ≥40 years, FEV1 <80% predicted, and a history of smoking were enrolled along with a random sample of subjects without a registered diagnosis of asthma or COPD. Depression was assessed using the Centers for Epidemiologic Studies Depression (CES-D) scale. 
In patients with severe COPD (FEV1 <50% predicted), the prevalence of depression was 25.0% compared with 17.5% in controls and 19.6% in patients with mild to moderate COPD. When the results were adjusted for demographic variables and comorbidity, the risk for depression was 2.5 times greater for patients with severe COPD than for controls (OR 2.5, 95% CI 1.2-5.4). 
Patients with severe COPD are at increased risk of developing depression. The results of this study underscore the importance of reducing symptoms and improving physical functioning in patients with COPD. 

Speaker Notes
	van Manen JG, Bindels PJ, Dekker FW, IJzermans CJ, van der Zee JS, Schadé E. Risk of depression in patients with chronic obstructive pulmonary disease and its determinants. Thorax. 2002;57:412-416. 



XOBb 1 KOTHUTMBHU HapYLUEHUS

Hapyienusita Ha koruutuBHaTta pyHkius nmpu XOBbB ce otmryasar c:

Jlexu HapylIeHUs IIPU JIMIICA Ha XUTTOKCEMUS
[lo-nspazeHu HapylLIeHUs IIPU XUTIOKCeMU S
[loBuiieHa CMBPTHOCT Y MHBAIUAW3UPAHE

Mariko ca foka3aTenCcTBaTa 3a 3HAYUM ePeKT Ha
TepanusaTa Ha XObb BbpXy KOTHUTHUBHUTE HapyLIeHUS

J.W.Doddgq et al. Cognitive function in COPD. Eur Respir ], 2010; 35: 913-922



HenpecuBHuTe nposisu npu XObb

IMOBUIIIABAT PUCKa OT paTajieH U3XOo/

76 (63%) patients had died by
the end of the study

Median survival time for
patients that died was 3 years

High depressive symptoms
nearly doubled the mortality
risk compared with low
symptoms (OR 1.93; 95% CI
1.12-3.33)

Finding was independent of
gender, age and peak workload
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S 0.8- symptoms
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&~ 0.2- High depressive
symptoms
0 1 1 | 1
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Age (years)

Kaplan-Meier curves for COPD patients
with separate lines for high and low
depressive symptoms (adjusted for the
covariates sex, age and Wpeak)

de Voogd, et al. Chest 2009



MyckynaTypa, koxa,
TenecHa maca u XObb
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Survival

Follow-up, months

BMI > 29 Kg/m?

BMI 24-29 Kg/m?

BMI 20-24 Kg/m?
BMI < 20 Kg/m?

Schols et al. AJRCCM 1998; 157: 1791-7
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“Fat-free Mass peayumpaHa npu XOBb
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COPD (N=40) No COPD (N=46)

Sergi G, et al. Respir Med. 2006;100:1918-1924.
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Speaker notes
Eighty-six males (40 stable COPD and 46 healthy subjects) over 65 years old were studied. 
Fat-free mass and appendicular skeletal muscle mass were measured by dual energy X-ray absorptiometry. 
COPD patients had a lower FFM both expressed in kilograms and after correction for height squared. 

Reference
	Sergi G, Coin A, Marin S, et al. Body composition and resting energy expenditure in elderly male patients with chronic obstructive pulmonary disease. Respir Med. 2006;100:1918-1924. 


~ XObbnauue

~ no-uspaseH emdpusem

* Fat free mass index (FFMI) assessed by bio-electrical impedance analysis

* Extent of emphysema assessed using CT imaging

35- Qualitative assessment of emphysema versus FFMI group
30+
o) 25+ m Subjects with low FEMI
8 204 (n=538)
§ i M Subjects without low FFMI
E 15 (n=13,908)

10+

<5 5-25 25-50 50-75 >75
Emphysema category (%)

= COPD patients with a low FFMI versus those without a low FFMI had more
severe emphysema by quantitative CT (p<0.001) and by gualitative
assessment of CT (p<0.001)

Baseline data Rutten E, et al. Eur Respir J 2009;34:Abstract 2902



_ AMonTo3a Ha CKesleTHaTa MyCKYy/1aTypa
npu XObb

34paB XOBbb

Aapa Ha Ha anonNTo3HU MYCKYINHU ¢oubpu

Agusti AG, et al. Am J Resp Crit Care Med. 2002;166:485-489. Copyright 2002 © American Thoracic Society. Material Adapted.
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Speaker Notes
Patients with COPD often lose weight during the course of their disease and this may be due to skeletal muscle apoptosis. 
Quadriceps femoris biopsies in 15 patients with COPD (8 with normal body mass index [BMI] and 7 with low [<20 kg/m2] BMI), 8 healthy volunteers, and 6 sedentary subjects undergoing orthopaedic surgery (both groups with normal BMI) indicated that skeletal muscle apoptosis (as demonstrated by TUNEL staining) was increased in patients with COPD and low BMI as compared with the other three groups (P=0.005). 

Reference
	Agusti AG, Sauleda J, Miralles C, et al. Skeletal muscle apoptosis and weight loss in chronic obstructive pulmonary disease. Am J Respir Crit Care Med. 2002;166:485-489. 
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3aryba Ha myckynHa maca npu XObb

/ COPD Subjects 2165

~

GOLD Stage | 2 (<1%)
50 . Il 953 (44%)
5 /A
40
35
30
25
20 -
15 =
L0 =
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0

Il 912 (42%)
IV 298 (14%)

W Muscle wasting

Percentage

GOLD2 GOLD3 GOLD4

Source: Eclipse study



Cuna agpuvuencuTte NPorHosu

MDBPTHOCTA NMPU NALMUEHTU C YMepPeHa U TeXKa

0.6

Transplant-free survival

0.2

0.0
0

XObb

—————

_______

Normal quadriceps strength
Reduced quadriceps strengh

1 2
Follow-up (years)

3 4

Swallow et al. Thorax 2007:62:115



NMoBuleHa cuctemMHa enacrton Ha KoXaTa npwu naLI,VIeHT
KOHT OHVI

EVG oueTaBaHe NmyHoxucTtoxumma Elastin - antutena

Elastin degradation in sun exposed skin
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MaclLay et al 2010
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en.wikipedia.org/wiki/Obesity

Pucynka or 1680 r. Ha Juan Carreno de Miranda, n3o6passiBaiza
MOMMYE ChC 3aT/IBCTSIBAHE U BeposiTeH cuHApoM Ha Prader-Willi.



~XOBb: OSA, 3atnbcTasaHe,
XunoseHtTuinauums

Bcuuky manpeHTH ¢ TeKKa 1 MHOT'O TEXKKa (popMa Ha
XObb Tpsa6Ba na ce uzcneasar 3a OSA nnu
XMIIOBEHTHIALIMOHHH HapyIeHus (cBpbXTero!)?l.

Oxono 20% om ooanume ¢ OCA umam XOBb u 10% om
oonnume ¢ XOBB umam OCA-?.

HsMa cMuCha J1a c€ ThpCHU HOIIHA JA€carypalus pu

nmanuenTu ¢ XObb, konto nMmar nuesao PO2>60 mm
Hg'.

1. E.M. Clini and N. Ambrosino. ER], 2008; 32: 218-228
2. PJ. Barnes and B.R. Celli. Systemic inflamation and comorbidities of COPD. Eur Respir ], 2009; 33: 1165-85
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COPD (N=38) No COPD (N=34)

Marquis K, et al. J Cardiopulm Rehabil. 2005;25:226-232.
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Thirty-eight COPD patients in a cardiopulmonary rehabilitation program (mean FEV1 = 43  16% predicted) and 34 control participants matched for age and gender were studied to evaluate the presence of metabolic syndrome in COPD patients. 
The criteria for the identification of the metabolic syndrome included 3 or more of the following features: abdominal obesity (waist circumference: >102 cm in men, >88 cm in women), triglycerides level (1.69 mmol/L), high-density lipoprotein cholesterol level (<1.0 mmol/L in men, <1.3 mmol/L in women), blood pressure (130/85 mm Hg), and fasting glucose level (6.1 mmol/L). 
Three or more determinants of the metabolic syndrome were present in 47% of COPD patients versus 21% of control participants.

Reference
	Marquis K, Maltais F, Duguay V, et al. The metabolic syndrome in patients with chronic obstructive pulmonary disease. J Cardiopulm Rehabil. 2005;25:226-232. 
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*P<0.05 vs no COPD
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COPD (N=2,505) No COPD (N=726,840)

Rana JS, et al. Diabetes Care. 2004:27:2478-2484
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The relation of COPD with the development of type 2 diabetes was assessed in a prospective cohort study, The Nurses Health Study, in which 103,614 female nurses were asked biennially from 1988-1996 whether they had received a physician’s diagnosis of emphysaema, chronic bronchitis, asthma, and diabetes. 
During 8 years of follow-up, a total of 2,959 new cases of type 2 diabetes were documented of which 19 in 2,505 person-years (0.76%) occurred for nurses with COPD versus 2,940 in 726,840 (0.40%) for those with no COPD. The risk of type 2 diabetes was significantly higher for patients with COPD than those without (multivariate RR =1.8, 95% CI 1.1-2.8). 

Reference
	Rana JS, Mittleman MA, Sheikh J, et al. Chronic obstructive pulmonary disease, asthma, and risk of type 2 diabetes in women. Diabetes Care. 2004;27:2478-2484. 


Octeonoposa u XObb
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/ XObb u octeonopo3a

Oxono 35% npoiieHTa ot naueHTuTe ¢ XObb umar
OCTeonopo3a.

PUCKBT OT 0CcTeonopo3a e mo-BHUCOK MPU MallUeHTHTE C T10-
noma 6emoapo6Ha PyHKIHS.

[TanmentuTe ¢ PEO1<50% MMaT MO-BUCOK PHUCK.

[TaupenTuTe ¢ XObBb Mar fBa-neT mbTH MO-BUCOK PUCK 3a
OCTEeOII0P03a, CPABHEHO C IPYTUTE XOPa Ha ChlIaTa Bb3PaCT
1 TIOJI.

®pakTypaTa Ha Ta3a yBeTn4aBa CATHUPUKAHTHO PUCKA OT
CMBPT B CJIeBALIUTE 12 MeceLa.

Barbara P. Yawn. COPD and Osteoporosis. Lung Health Professional, 2011; 2: 32-34
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O6CTPYKUMA U ocTeonopo3a npu XOBB
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Mild Moderate Severe
Severity of Airflow Obstruction

Sin DD, et al. Am J Med. 2003;114:10-14.
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Data from subjects (N=9,502) in the Third National Health and Nutrition Examination Survey, conducted in the US between 1988 and 1994, were used along with total bone mineral density (BMD) measurements to determine whether osteoporosis (defined as total BMD values 2.5 SD below the corresponding mean values from young, healthy participants) was associated with COPD.  
Airflow obstruction was classified as none (FEV1/FCV 0.7), versus mild (FEV1 80% predicted), moderate (FEV1 50% to 80% predicted), and severe (FEV1 <50% predicted).
Overall, airflow obstruction was associated with increased odds of osteoporosis compared with without airflow obstruction (Odds Ratio [OR] 1.9; 95% CI 1.4 to 2.5).  Participants with severe airflow obstruction were at especially increased risk (OR 2.4; 95% CI 1.3 to 4.4). Moderate, but not mild, airflow obstruction was also associated with osteoporosis. 
For women and men evaluated separately, the trends for increased prevalence of osteoporosis with increased severity of airflow obstruction were statistically significant (P<0.005 for both). 

Reference
	Sin DD, Man JP, Man SF. The risk of osteoporosis in Caucasian men and women with obstructive airways disease. Am J Med. 2003;114:10-14.
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FEV1<50% pred (n=48) FB/1=50% pred (n=35) Heakhy subject (n=38)
Subject Group

Bolton et al AJRCCM 2004



XObb u octreonopo3a

Ilnarnosarta ce moctass ¢ dexa scan vwiau KT Ha KocTHaTa
CUCTEeMa.

CroitHocTH TTpu dexa scan score < - 1 HAaCOYBaT KbM
OCTeONeHMUH.

CrotinocTu nmpu dexa scan score < - 2.5 HaCOYBaT KbM
oCTeonopo3sa.

Barbara P. Yawn. COPD and Osteoporosis. Lung Health Professional, 2011; 2: 32-34
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XObb n octeonoposa

Tonemu puckoBu pakTopm:

Msnon3Banu ca opannuy, i.m. Mnu i.v. KC 3a moseve ot Tpu Mecelia, KOSITO 4 Ja
e roJuHa.

[TpemuiHa 6epeHa Wiy ciMHAMHA PPAKTYpA.
Manku puckoBu pakTopu

BMI< 21

HacTrosiy, myray

[Ine > Tpy nuTHeTa/neH

> 05 rofi. Bb3pacT

Pomuten c 6egpena ¢ppakrypa

B meHoOmaysa

Pe6pena ¢ppakrypa

Pr3nyecKU HeaKTUBEH

®EO1=50%

Barbara P. Yawn. COPD and Osteoporosis. Lung Health Professional, 2011; 2: 32-34
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~OcTeonopo3a n XObb — cbBpeMeHHO CbCTOAAHUE

Ha 6a3a Ha gocerawHunTe AaHHM € Pa3yMHo
nynmososuTte Aa 6baaT NnocbLBETBAHMU Aa
CKPMHUHIUpar 3a OCTeonopo3a BCUYKU
nauueHT ¢ XOBB u ¢ Hucwvk BMI (< 21 kg.m -2).

Graat- Verboom et al ERJ 2009; 34: 209-218



['acTpouHTECTUHANHU
HapyweHus un XObb



-~ MoBuweHa YecToTa Ha e30c|>arv|T racTpur_—
_ A cTomallHa a3sa npu XObb

*P<0.05 versus controls
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Mapel DW, et al. Chest. 2000;117:346-353.
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Speaker notes
This cross-sectional survey was performed in a 174,484-member regional HMO and in The University of New Mexico Hospitals and Clinics. 
Two hundred COPD patients from the HMO population were compared with matched controls for discharge diagnoses.
The incidence of gastric disease was significantly greater in the patients with COPD (P<0.05).

Reference
	Mapel DW, Picchi MA, Hurley JS, et al. Utilization in COPD: patient characteristics and diagnostic evaluation. Chest. 2000;117(Suppl):346S-353S. 



CuctemMHU nNposisu nNpu
XObb.
BruaHua sbpxy Tepanusara.
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MeTa-aHanu3 Ha paHOOMU3NpPaAHN KOHTpOHHVI npoy4BaHusA 3a
BnusHueto Ha UKC cnps

u H(bapKT
Study ICS Control Weight % Risk ratio
[Ref] Events  Total Events Total M-H fixed (95% C1)
a) ICS-LABA versus LABA
CawverLey [19] 3 358 2 3r2 18 1.56 (0.26-9.27)
Wourers [37] 0 189 1 184 14 0.32(0.01-792) =
SCO100470 [24] 0 518 1 532 1.3 0.34 (0.01-8.38) =«
ArroN [15] 1 145 2 148 18 0.51(0.05-557) «
CawverLEY [18] 28 1546 36 1542 32.3 0.78 (0.48-1.26) ——
KarDos [27] 3 507 2 487 18 1.44 (0.24-8.59) =
FerGuson [20] 2 394 3 388 27 0.66 (0.11-3.91)
SCO040041 [23] 5 92 0 94 0.4 11.24 (0.63-200.35) +
SC0100250 [22] 2 394 1 403 0.9 2,05 (0.19-22.47) + =
TASHKIN [34] 1 845 1 284 1.3 0.34 (0.02-5.36) =
RENNARD [32] 5 988 2 494 24 1.25(0.24-6.42) =
Subtotal (95% CI) 5976 4928 48.1 0.92 (0.63-1.35) L
Total events 50 51
b) ICS versus placebo
Pacclro [31] 1 142 1 139 0.9 0.98 (0.06—15.50)
VESTEO [36] 2 145 2 145 18 1.00 (0.14-7.00)
Burce [16] 8 376 9 3rs 8.1 0.89 (0.35-2.27) ¥
CawerLey [17] 1 374 1 361 0.9 0.97 (0.06—15.37)
Hanane [26] 1 183 0 185 0.4 3.03 (0.12-73.96) . *
FLTA3025 [21] 1 434 1 206 12 0.47 (0.03-755) = .
SFCTO1 [25] 1 131 0 125 0.5 2.86 (0.12-69.64) x +
CalvERLEY [18] 30 1562 28 1544 256.2 1.07 (0.64-1.78) —m—
LoFoaHL [28] 9 634 14 G43 12.5 0.65 (0.28-1.50) —_—
TaAsHKIN [34] 1 275 0 300 0.4 3.27 (0.13-79.98) +
Subtotal (95% CI) 4246 4023 51.9 0.97 (0.67-1.40) s
Total events 55 56
Total (95% CI) 10222 8951 100 0.95 (0.73-1.23) 7
Total events 105 107 | .
0.05 0.2 1 5 20
Favours Favours
ICS control

Loke et al ERJ; 35: 1003-1021 Risk ratio



PeoyumpaHe Ha CMBbpPTHOCTTA U 6oneCTHoc1'ra ot CtatnHu, ACE- MHXMGMT/

M/aHFMOTEH3MH peuenToprénonMB npu nauMeH:m c X

COPD/High Risk

Mancini et al J Am Coll Cardiol 2006:47:2554-60.

Hospitalization for COPD

0.86 (.67, 1.11) — ACE Inhibitor

1.08 (.76, 1.54) I ° | ARB

0.73 (.58, .94), p = .0131 —eo— Statin

0.68 (.53, .88), p = .0031 H—e— Combination

Myocardial Infarction

0.86 (.70, 1.06) — ACE Inhibitor

1.09 (.79, 1.50) ' ® | ARB

0.59 (.48, .73), p < .000 Statin

0.49 (.38, .63), p < .0001 Combination

Death

0.95 (.78, 1.16) —] ACE Inhibitor

0.61 (.42, .87), p = .007 ARB

0.54 (.43, .67), p < .000 Statin

0.45 (.36, .56), p < .0001 Combination

Myocardial Infarction or De#

0.79 (.68, .93), p = .0034 ACE Inhibitor

0.71 (.56, .91), p = .0069 ARB

0.51 (.43, .60), p < .0001 Statin

0.41 (.34, .49), p <.0001 Combination
0.0 0.5 1.0 1.5 2.0

Risk Ratio
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EdpekT Ha Tiotropium BbpXy UHPIaMaTopHUTE
~“Mmapkepu npu nauuneHTtn ¢ XObb

Areas Under the Curve for IL-6, IL-8, and MPO *P=0.034, TP=0.043.
#P=0.079 versus placebo
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Reproduced with the permission of European Respiratory Society Jounrals Limited. Effect of tiotropium on sputum and serum
inflammatory markers and exacerbations in COPD. Powrie DJ, et al. Eur Resp J. 2007;30:472-478.
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The aim of this present study was to investigate the effect of tiotropium on sputum and systemic inflammatory markers and exacerbation frequency. 
Patients (N=142) were randomised to receive tiotropium or placebo in addition to their usual medication for 1 year. 
Sputum and serum cytokines were assayed by ELISA and exacerbation frequency calculated using a symptom-based diary. 
There was no difference in the area under the curve for sputum IL-6 or myeloperoxidase between the groups, but sputum IL-8 level was increased in the tiotropium arm. 
There was no difference between start and end of study in serum IL-6 or CRP level. 

Reference
	Powrie DJ, Wilkinson TM, Donaldson GC, et al. Effect of tiotropium on sputum and serum inflammatory markers and exacerbations in COPD. Eur Respir J. 2007; 30: 472-478.
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NpomeHu B CRP u IL-6

/ H
u Fluticasone/Salmeterol
No Changes from Baseline Were Statistically Significant
0.25 1
B Placebo (n=39) T95% CI

0.2 7 Fluticasone (n=85)
SRR B Fluticasone/Salmeterol (n=88)
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Sin DD, et al. Am J Resp Crit Care Med. 2008; 177:1207-1214.
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This study determined the effect of inhaled corticosteroids with or without salmeterol on systemic biomarkers of inflammation in a double-blind randomised placebo-controlled trial that include 289 patients with FEV1 of 47.8 % of predicted to compare the effects of inhaled fluticasone alone or in combination with salmeterol against placebo on circulating biomarkers of systemic inflammation over 4 weeks. 
Neither fluticasone nor the combination of fluticasone/salmeterol had a significant effect on CRP or IL-6 levels. 

Reference
	Sin DD, Man SF, Marciniuk DD, Ford G, et al. The effects of fluticasone with or without salmeterol on systemic biomarkers of inflammation in chronic obstructive pulmonary disease. Am J Respir Crit Care Med. 2008;177:1207-1214.


JleyeHue

OcteoneHus 6€3 rojasaM prUCKOB PaKTOP:
800 IU Vit.D/gen u Hati-manko 1o 1 rp. Kaniuii/aen (auera niu TabaeTku).

CnMpaHe Ha TIOTIOHOMNYIIEHETO YU OTPAHUYEHME Ha aJIKOXO0JIa 0 HAU-MHOTO 2
MMUTHUEeTA Ha JeH.

IIpu ronsima KocTHA PpaKTypa MIA MapaMeTP, OTTOBAPSAIIN HA
ocreomnopo3sa (dexa scan score < - 2.5)

800 IU Vit.D/gen u Hati-manko 1o 1 rp. Kaniuii/aen (auera nium TabaeTku).

CnMpaHe Ha TIOTIOHOMYIIEHETO YU OTPARHUYEHME Ha aJIKOXO0JIa 0 HAU-MHOTO 2
MMUTHUEeTA Ha JeH.

Jleuenwne c bisphosphonate, xaTo 706aBKa K'bM JUETUIHUS PEXXUM WU
TabsieTKUTe Kaauuii u But. D.

Barbara P. Yawn. COPD and Osteoporosis. Lung Health Professional, 2011; 2: 32-34



1. U3BBLHOEenoapoOHUTe NPOoSABM ca MHOIO YECTH
npn XObb n ce acounnpat ¢ Nowmn KIMHNYHA
pesynTartu.

2. KomopbunaHocTTa BEPOSATHO CE OAbIMKU Ha
cucteMHaTa nHdgpnamauums.

3. JleyeHue Ha XOBb: Heobxoaum € nHTerpaneH
noaxon 3a ga ce gedouHupart, naeHTuuunpar U
nekyBaT MyNnTUMNIeHUTE OpraHHU NPOsBU Ha TO3U
KOMMJEKCEH KIMUHUYEH CUHOPOM.
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Speaker Notes
The high prevalence of COPD and comorbidity with other serious medical conditions should prompt evaluation of COPD patients for comorbid conditions and assessment of patients who smoke with common comorbidities (e.g., cardiovascular disease, hypertension, diabetes) for COPD using spirometry.
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