Fi o\ ¥ ¢! R
SOLMOTIOVKORANORTIO
%",« L0000 TROLIETIDIKORULTOOIO

/ 5’% " e pOTETIE AT ORA CEICOTICPEVMTIRE T O
(% Sl il o e e i

H npoaywyn tns abnpouatikyg prafing

oTOVG acleveic ue peouatoeion aplpitioa

L 'ﬁ
7L AL

ATY

I'eopyrog Aalapog, Kapororoyog
A’ Hovemotnuokn Kapororoykn
Khwikn, Innokpatero I'NA



'.c-j MNCBI Resources [v  How To [v]

Pu WEd gov Search: PubMed = FEYRSS Savesearch Limits Advanced search Help

----------- ne RHEUMATOID ARTHRITIS CARDIOVASCULAR DISEASE  Results: 8184 BRI Clear



¥ H pevpatociong apOpitida ival Eva ¥poOvio PAEYLOVOOES
voonua tov tpocsPdirel to 1% mepimov tov TANOLVoUOD
TOLY KOG LLL®G.

¥ IIpocPaiiel 010POPOVS 1GTOVES KoL OPYOVOL Kol GLVOLACETOL

LE avEnuevN ByntotnTa TOL KATA KOPLo AOYO OPEIAETAL GE
TPOIUN aONpOUATIKT] VOGO.

Ann Rheum Dis 2002; 61:955-956.
Circulation 2003; 107:1303-1307.

Clin Exp Rheumatol 1995; 13:149-153.
Arthritis Rheum 1993; 36:1045-1053.




¥ 2¢ 17 pedéteg mapatnpnong £xel 0eLyBel OTL TO TPOGOOKIUO
emPioong pewwvetal katd 3 ¢ 18 £t o acOeveic ue PA
OV GLVETAYETOL GLVOAIKN avENGoN TNe Bvnrotnroc katd 70%
G€ VTOVC TOVG aoHeVEiC.

¥ Kotd cvvéneia n Tpoyvmon tov acevov pe PA sivon
TOPOLOLOL EKEIVNG TOV AGOEVOV LE TPLOLYYELOKT GTEPUVIOL
voco N ue Aépueopa Hodgkin ctadiov 1V.

¥ H xoapowayyeiokn vococ cuvelcpEpel o€ Tocooto 30-50% otnyv
avénuevn Bvntotnta tov acbevav e PA evo ta AEE
ATTOTEAODV TO OEVTEPO GE GELPA OUTIO TV TOPATAVD OGOEVOV.

¥ Eivon agloonuelmto Kot daitepa EVOopEPOV 0TL 1 010pHmon
¢ TPOC KAUGOTIKOVS TOPAYOVTES GTEPAVIAINS VOGOV EAAYIGTA
LELDVEL TO cLVOMKO Kivdvvo Bavdtov (OR and 3,96 og 3,17).

Circulation 2003;108;2957-2963
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H peopoatociong apdpitioa yopaktnpileTol 0r0 VUEVITIOON,

(Synovitis) kot o1dppmon/katacTpoPn TOV apOpOGE®V

NORMAL RA

Inflamed
synovial
membrane

Synovial
membrane

Major cell types:
*T lymphocytes
*macrophages

Pannus

Minor cell types:
- fibroblasts
*plasma cells
*endothelium
*dendritic cells

Cartilage

Synovial Major cell type:

Capsule fluid > neutrophils

Cartilage thinning

Adapted from Feldmann M, et al. Annu Rev Immunol. 1996;14:397-440.



IIoALOTTAES KUTTUPIKES OAANAETIOPAGELS AOUPAVOVY YOPO KL

GUUUETEYOVY 6TT OL00IKUGLO TS TPOPOrS TOV apBp®cE®V
K01 LlGTQV YEVIKOTEPQ

Rheumatoid Immune complexes
factors Bacterial products
IL-1, TNF-q, etc
IL-1
Soluble factors
and direct
cell—cell

contact

&
Macrophage
B cell or
macrophage : IL-1and
HIEL Synoviocytes TNF-o. Chondrocytes
Pannulll

Articular Production of collagenase and other
cartilage neutral proteases

Arend W. Semin Arthritis Rheum. 2001;30(suppl 2):1-6.



H IL-1 xor 0 TNF-a owaopapatilovy KevTpiko porio otn

PAEYROVMON KUl OB pOTIKY owepyacia tns PA

IL-1
TNF-a
Evepyomoiel to, Endaya ' :
HovOKVTTOPQ /| TOALUTAUGLAGIO TOV E"SPV"“?‘S‘ ull EVSPYOWO‘{“ TOVG
LOKPOPAYQ wopLucTOV YOVOPOKVTTUPO  OGTEOKANGTES
d)lreypovi Anmovpyia pannus Amooounon Amoppoonon

oTOV apOpPIKO vuéva YOVO POV 06TOV
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Eeview Article

Mechanisms of Disease

ATHEROSCLEROSIS — AN
INFLAMMATORY DISEASE

RusseLL Ross, PH.D.

THEROSCLEROSIS 1s an inflammatory dis-

Lt o




Ross R. N Engl J Med 1999;340:115-126 . 1

V" H aBnpouoatikn vocog ent oelpd etmdv Bempndnke ot
TpokaAeiTal amd cuvABpolo MOV EVTOC TOV
OPTNPLOKOV TOLYMUATOS, WGTOGO GUIVETHL OTL 1] O100TKOGTN
OLOOIKOGTOL TTOV 00N YEL GTNV EKONAMGT TNG €lvorl TOAD TTLO
cuvOen.

[Ipdryportt, Tapd tnv aAloyn Tov Tpomov CoNg, TNV
V10OETNON LYIEWVOOIONTNTIKMOV UETPMV KOl YOPTYNON
VITOAUTIO QKDY QUPUAK®V 01 KOPOloyYELOKOT VOGOL
e€aKOAOVLOOVV VO aTOTEAODV TNV TPMOTT outio OovATov GTIC
CVOTTTUYUEVEC XM PEG.

Ano exkteTOUEVN EpEVVa, QaiveTal OTL ] AONPOUATIKT] VOGOG
ELVOL TO OTTOTEAEC LA EVOC ‘KATAPPAKTT) AVTIOPAGEDV Ol
OTO1EC GLVOTITIKG, OVTOVAKAOVV il AEYLOV®DOT VOGO.




H aOnpopotikn vo060g 6€ 601 He GALES YPOVIES

PAEYNOVOOELS VOGOVS

' O1 KUTTOPIKEC AAANAETOPACELS GTNV AN POUATIKT VOGO
OVLGLOGTIKG OEV OLOLPEPOVV UTTO EKEIVES TTOV TAPATI|POVVTOL GE
YPOVIOL PAEYLLOVMOT VOGT|LATO, OIS KIPPWGOT NTaTod,
PELLLOTOELOT aPOpiTION, CTEPALUOTOGKATPVVGT], TVEVLLOVIKT]
tvoomn Kol ypovio ToyKPEATITION.

" H omdvtnon tov 1otV 1| opydvev eEoptdtal amd Ty
KUTTOPIKT] TOV OOUN KOl OPYLTEKTOVIKT, TIV OULLLOTIKT] KO
AELLPIKT) TOV KUKAOPOPIK KOt TNV GVGT) TOV YEVEGLOVPYOD
epebioparoc.

' "ET61 01 KLTTOPIKEC ATUVTNGELS OTIC apTnpieg (abnpouaTikn
vOG0G), Nroap (Kippwon), aplpmacelc (pevratoeong appitic),
VEQPPOUC (GTEIPOLOTOGKATPVVGT]), TVEDUOVES (TTVEVLOVIKT)
tvoon) Kol Taykpeac (TayKpeatitic) eivon TopOUoleg mapOTl
LLE 1010UTEPAL YOPAKTNPIGTIKA Y10l KAOE 16TO Kot Opyoavo.



XopoKTNPIGTIKA 00NPpOURITIKNS VOGOV KUl AAL®MY YPOVIOV

DAE

oOVMOO MV VOGOV.

TABLE 1. CHARACTERISTICS OF ATHEROSCLEROSIS AND OTHER CHRONIC INFLAMMATORY DISEASES.*

MonocyTEs
AND Macro- LympHo-  Granu-  Connective-Tissue EXTRACELLULAR
Disease PHAGES CYTES  LOCYTES Ceus MaTrix PaTHoGENETIC MIECHANISMS StupiEs
Atherosclerosis + + - Smooth-muscle cells  Collagen tyvpes I, III,  Endothelial-cell injury and dys- Ross,” Libby and
and IV, clastin, fibro-  function; fibrous cap; new Hansson 1®
nectin, proteoglycan matrix formation and degra- Ross and
dation; necrotic core Fuster!10
— Cirrhosis + + - Fibroblasts, Ito cells  Collagen types I and  DParenchymal-cell injury; new  Maher,'! Antho-
111 matrix and scarring replacing  ny et al.112
teparenchyma
Rheumatoid + + +/—  Synovial fibroblasts Collagen types I and  Synovial-cell injury; crosion of  Sewell and
arthritis II1, fibronectin, pro-  cartilage; new matrix scarring  Trentham 113
teoglycan (pannus) Harris 114
Glomerulosclerosis + + — Mcsangial cclls Collagen types land  Epithelial- and endothelial-cell Johnson 115 Magil
IV, fibronectin injury and dysfunction; de- and Cohenl1é
crease in glomerular filtra-
tion; new matrix formation
Pulmonary fibrosis + + +/— Smooth-muscle cells, Collagen types III and  Inflammatory exudate in alveoli Kuhn et al. 117
fibroblasts IV, fibronectin and bronchi, organized by ex-  Lukacs and
tensive matrix deposition and  Ward 18 Brody
scarring ct al 11?
Chronic pancreatitis + + - Fibroblasts Collagen, fibronectin,  Epithclial (ductal) injury; peri- Sarles ct al. 120

proteoglycan

ductal inflammation; intersti-
tial fat necrosis; new matrix
formation

DiMagno
ct al.12

*Plus signs denote the presence of a cell type, and minus signs its absence.
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Circulation =@

Learn and Live..
JOURNAL OF THE AMERICAN HEART ASSOCIATION

A Tale of Two Diseases
Atherosclerosis and Rheumatoid Arthritis

Vincenzo Pascen., MD: Edward T.H. Yeh, MD

Circulation 1999;100;2124-2126



Similarities Between Atherosclerosis and Rheumatoid Arthritis
Atherosclerosis

Macrophage activation
THFee
Metalloproteinase expression
Interieukin-G
Mast-cell activation
T-cell activation
soluble IL2 receptor
CD3+*DR*
CD4+CD28~
CO4*IFN~*
Thi/Th2 balance
B-cell activation
Autoantibodies (oxLDL, HSP) Dor T
Rheumatoid facior 0
C-reactive protein T (UA)
Adhesion molecules (VCAM-1, 1
ICAM-1, E-selectin, P-selectin)
Endothelin 1 1
Neoangiogenesis T 1
Possible antigens H5P, Ox-LDL, Infectious agents Collagen Il, Cartilage antigens, HSP,
Infectious agents

TNFe indicates tumor necrosis factor-alpha; HSP, heat shock protein; 1, increased; and T 1, marked increased.
UA indicates systemic markers found increased in patients with unstable angina. Other factors are expressed in
atherosclerofic plagues.




Rheumatology 2009:48:11-22
Advance Access publication 16 October 2008

Review

Common inflammatory mediators orchestrate pathophysiological

processes in rheumatoid arthritis and atherosclerosis

F. Montecucco' and F. Mach'

RA is characterized by a systemic inflammatory state, in which immune cells and soluble mediators play a crucial role. These inflammatory
processes resemble those in other chronic inflammatory diseases, such as atherosclerosis. The chronic systemic inflammation in RA can be
considered as an independent risk factor for the development of atherosclerosis, and represents an important field to investigate the reasons
of the increase of acute cardiovascular events in RA. In the present review, we focused on several mediators of autoimmunity, inflammation
and endothelial dysfunction, which can be considered the most promising targets to prevent atherogenesis in RA. Among several mediators,
the pro-inflammatory cytokine TNF-« has been shown as a crucial factor to induce atherosclerosis in RA patients.

Key worps: Rheumatoid arthritis, Cardiovascular, Cytokine and inflammatory mediators, Inflammation, Chemotactic factors.




Role of inflammatory mediators in RA and atherosclerosis

Factor Functions RA Atherosclerosis

Lipoproteins Humans: Lipid profile regulates inflamm ation LDL: increase LDL: increase
Animal models: Lipids increase mainly atherosclerosis HOL: decrease HDL: decrease

Autoantibodies Humans: possible activity against endothelial cells. Probably increase Probably increase
Animal models: no direct evidence in pathophysiology

CRP Humans: pro-inflammatory activity in immune cells. Increase Increase
Animal models: pro-inflammatory in rabbits

TMF- Humans: pleiotropic inflammatory activity (except red cells) Increase Increase
Animal models: pro-inflammatory.

RANKL Humans: increase of plague instability Increase Increase
Animal models: increase of vascular calcification

Adiponectin Humans: anti-inflammatory in vascular and immune cells Decrease Decrease
Animal models: anti-inflammatory in immune cells

Other adipocytokines Humans: up regulation of leucocyte functions Increase Increase
Animal models: increases inflammation (except resistin)

CcD40L Humans: regulation of immune cell functions and survival Increase Increase
Animal models: increase of leucocyte recruitment

IL-18 Humans: induction of cytokine secretion in T cells Increase Increase
Animal models: it is expressed in inflammed tissues

IL-20 Humans: neovascularization in inflamatory tissues Increase Increase
Animal models: promation of inflammation in tissues

MCP-1 Humans: chemoattractant for monocytes, T cells Increase Increase
Animal models: acfivation of immune cells

Fractalkine Humans: chemoattractant for lymphocytes Increase Increase
Animal models: chemoattractant for monocytes

MMP-9 Humans: plague instability and tissue damage Increase Increase
Animal models: plague instability and tissue damage

Sex hormones Humans: cestrogens modulate immune cell functions Increase Decrease
Animal models: anti-inflammatory effects in vitro

Insulin Humans: increase of leucocyte functions Increase Increase
Animal models: increase of vascular inflammation

Adhesion molecules Humans: increase of leucocyte recruitment in tissues Increase Increase
Animal models: increase of leucocyte rolling and migration
Humans: platelet MP increase leucocyte aggragation Mot known Probably increase
Animal models: platelet MP increase leucocyte arrest fo inflamed endothelium

Rheumatology key messages

» RA accelerates atherosclerosis.

¢ Common inflammatory mediators are crucial in RA and
atherosclerosis.

e Cytokines are the most promising targets to reduce atherosclero-
sis in RA.

* INFLAMMATORY RESPONSE =~ =~



Strength of Evidence for  Evidence for Improvement in Risk
Abnomality of Risk Factor Factor in Inflammatory
(HD Risk Factors in RA Suppression™
Obesity/insulin resistance
Body fat redistribution Steroids and SSE pam_l:l_u;icqlly
Hyperinsulinemia + enhance '”SFLJ::L?E“““W In
Insulin resistance ++
Dyslipidemia
s . Fras + Antiinflammeatory treatment
- 2 : i i7
Ipose Trialveeride /0 increases HOL cholesterol™ but
lipolysis P>C v data on other lipid mediators
| HOL cholesterol ++ generally lacking
| HOL; ++
- IregLiBin Small, dense LDL +
l, reslstance Lipoproteinia) ++
+ 1@ LHDL ;Jt;lzlt:l Endothelial dysfunction
~RP fibd T Small LDL sICAM-1 ++ sICAM declines with 5572
L rincgen el VWE n FMD improves with anti-TNF-c
. o therzpy®
Microalbuminuria +
ICAM 1 ) e
v, tPA *YyYry | oxidative stress Impaired vasoreactivity ++
T I ) T T B T Arterial stiffnss s
- Dxidative stress
ﬂa”"l\.‘q MDA + Not examined, but ibuprofen
Macrophape | Vitamin anfioxidants 4 'mmasengnﬁ”;”h;‘;tf“'s "
Accelerated atherogenesis Hemostatic alterations
i i ) _ i i i Fibrinogen ++ Limited data
In RA, primary site of inflammation is synovial tissue, PAI-1 +
from which cytokines can be released into systemic circulation. Blood pressure ND
These circulating cytokines alter function of distant tissues, Homocysteine pathway
including adipose, skeletal muscle, liver, and vascular endotheli- | Vitamin B i Steroids reduced homacysteine
um, to generate a spectrum of proatherogenic changes that Homocysteine 4 levels in RA*

include insulin resistance, characteristic dyslipidemia, pro- -
oxidative effects, and endothelial dysfunction and damage. +ve
indicates positive; P=C, peripheral greater than central; TG, tri-
glyceride; vWF, von Willebrand factor; and tPA, tissue plasmino-
gen activator.

Circulation 2003;108;2957-2963
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Metaavaivon 24 LeAeTV KOPOOYYELNKNG
Ovnrotrtoc acBevov ue PA

MMM VIDUAL S1UDLES i
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honzon 1976
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Limos 1980
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Muin: 1985 |
[Exhandt 1985
Retlly 1990 |
Jacobsson 1993 |
Wl fie 19504
Wallberg-Jonson 1957 |
Symmins 1998
Teretson 1999
Kvalvik 2004
Filse 2001 |
Bjomadal 2002 |
Gpodson 2002
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Watson 2003 |
Fridhnan 2004 °
Sibvonen 2004 |
Book 2005 |
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SUBGROUP ANALYSIS
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Before 1987 |
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0 » 1.5 2 15
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20YVOTNTO KOPOLOYYELOK®DV TOONGE®V GE
acOeveic ue PA

2uxvoTnTa

[MepikapdiTIdQ

Ava@epouevo TTooooTo £we 50%

MuokapdiTida/MuokapdioTradeia Ewg 30%
BaAB1dIk vOoog 1-2%
2TEQOAvVIAia VOO OG 20-50%
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PA: 16000vauo GTeEQOvVioiog VOGO ?

EmmoAacuog

Kivovvoc woyoupiog

210N PN oo

[Tpdog Bavatog

OAavaTog amd KopoloyyELKO
voonuo

YA TOmov 2

4-6 %

X 2-3

20-30%

10-15 ¢

50%

PA

~ 1%

X 2

20%

10-15 €

30-50%

Peters et al, Arthritis and Rheumatism 2009
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\lhscular BIOIOQ'V Associatione

Vascular Markers of Preclinical Atherosclerosis in RA "
_ Patients Without CVD (Mean Age 59 Years, Range 20 to 79, and LM-.

82% Women, Hypertension in 30%, Dislipidemia in 77%, 30%
Smokers) vs Healthy Controls Matched 1:1 for Age, Sex, and

Classical CVD Risk Factors
Controls (n=24)  RA (n=284} P Value®

Atherosclerosi: ersus Diabetes

Endothelial function
FMD (%) 4.52+21 3.06+1.7 =20.001 (=0.001)

l(unon S. Sumatclopn Arterial stiffness

r Elda Chryssoboou
Canclusmus—Precllmcal athemsc]emsm appears to be Df equal frequency and se:\renty in rheumatmd arthritis and diabetes

of similar duration with differential impact of traditional risk factors and systemic inflammation. Cardiovascular disease
risk factors in rheumatoid arthritis may need to be targeted as aggressively as in diabetes.

IITIERNUCY prociinical atncross |MT I:mITI} WIYOW Loronary Wl Jiscasc
equivalent. Atheromatous
Methods and Results—Endothel plagues iness, and analysis of atheroma-
tous plaques were examined 1 Carotid plague, 8 (9.5 40476  <0.001 (<0001} | discase versus healthy controls
matched for age, sex, and trad " (%) diabetes patients matched for
age, sex, and disease duratio  Carotid 551(10.4)  602(175  0.634(0.852)t itis duration associated with
antenal stiffening, whereas di nlaq:lr:{imﬁz e s OV crgorua dsease FD lity. All markers of preclinical
:&hcmlaof::ae "m 1[1:; ;mmeu diatation; IMT, intima media thickness; GSM, gray scale ; m they d\:’ct:“u::::m
independently with increasec . . bt diabetes, was independently
associated with endothelial dysfunction.

Conclusions—Preclinical atherosclerosis appears to be of equal frequency and severity in rheumatoid arthritis and diabetes
of similar duration with differential impact of traditional nisk factors and systemic inflammation. Cardiovascular discase
risk factors in rheumatoid arthritis may need to be targeted as aggressively as in diabetes, (Arterioscler Thromb Vasc
Biol. 2009:29:1702-1708.)

Key Words: preclinical atherosclerosis @ rheumatoid arthritis @ diabetes mellitus ® inflammation
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Increased incidence of and impaired prognosis after acute
myocardial infarction among patients with seropositive
rheumatoid arthritis

Anna Sédergren, Birgitta Stegmayr, Vivan Lundberg, Marie-Lovise Ohman, Solveig Wallberg-
Jonsson

Controls

o
o~

Patients with RA

o
n

Blocked Lumen in Branch
of Left Coronary Artery
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Anterior Infarct

ot
M

Years after onset

Estimated survival (A) after onset of an acute myocardial
infarction (AMI



http://ard.bmj.com/content/70/3.cover-expansion

Post-MI treatment in RA and control patients: comparison

of three time periods

l Prior to 1999

Acute reperfusion (all patients)
I KA patients, n (%) 616 (38%)

1999 to 2002 inclusive

4/38 (10%)°

2003 onward

Contraks, n (%) 10/19 (53%) 17/41 (41%) 6/30 (20%) !
'l Acure reperfusion (STEMI patients)
RA patients, n (%) &/10 (60%) 413 (31%)" 4/6 (67%) ’
Controls, n (3) 912 (75%) 14/20 (70%) 6/7 (B6%) 2
Thrombolysis
RA patients, n (%) 316 (199%) 3/42 (7" 2/32 (6%)
Controls, n (%) B9 (43%) 12/41 (29%) 2/30 (7%)
Percutansous coronary intersention
_ RA patients, n (96) 4/16 (25%) 3/42 (79" 3/32 (9"
\ Controks, n (%) 3/19 (16%) 15/41 (36%) 12/30 |
oinn
RA patients, n (%) 14/16 (B3%) 41/42 (98%) 30432 [5“4‘%&,.‘-\
Controls, n (3) 19/19 (100%) 41/41 (100%0) 29/30 (97%)
Beta blockers
RA patients, n (%) B/16 (5084) 32/42 (76%) 24732 (75%)
Controls, n (%) 15/19 (799%) 32/41 (78%) 28/30 (93%)
ACE inhibitors
RA patients, n (%) 8/16 (509%) /42 (59%) 24/32 (75%)
Controls, n (%) 14/19 (74%) 24/41 (58%) 19/30 (63%)
LipidHowering agents
\ RA patients, n (%) 016 (0)* 16/42 (38%)" 20/32 (62%)
. Controls, n (3) 719 374) 31/41 (76%) 25/30 [Ey/
ACE, angiotensin-converting enzyme; Ml, myocardial infarction; RA, rheumatoid arthritis; STEMI, ST-elevation myocardial infarction. *P < 0.05 for the comparison
_withcontrol patients. _
medications less ﬁ'equen'rl}' than do conrals. This ma}' contribute to higher casefatality mtes after Ml in RA ‘m l 1 o
| patients. G P P P
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NewTepPOI OEIKTEG KAPOIAYYEIOKOU

Numerous
Risk Factors
High LDL
Low HDL
High BP
Diabetes
Smoking
CRP
Metabolic Syn
Lp(a)
Homocysteine
Dense LDL
Lp-PLA2
ApoB/ApoA
Family History
Sedentary Life
Obesity
Stress
?

Over 200 risk
factors have

been reported.

KivOUVOU

Carotid IMT and Plaque
Measured by Ultrasound
Examples of Arterial

7 \ Structure Tests

Aortic and Carotid Plaque
Detected by MRI

Coronary Calcium Score

Measured by CT

Brachial Vasoreactivity
B ey R Measured by Ultrasound

——

e A\oﬁ Vascular Compliance
= Al Measured by Radial Tonometry

Examples of Arterial
Function Tests

ey Microvascular Reactivity
> Measured by Fingertip Tonometry




AOUIKEC KL AEITOVPYIKEC OLOTUPUYES TV
aptnplov e PA kot XA

Table 3. Vascular Markers of Preclinical Atherosclerosis in RA vs DM Patients

Global P Value P Value
Controls (n=48)  RA (n=48) DM (n=48) PValue*  (DM/RA)  (DM/Controls)

Endothelial function
FMD % 468212  3.41(1.69)  3.43(1.99) 0.002  0.999 (0.852) 0.006

Arterial stiffness

PWV (carotid-femoral), m/sec  9.22(1.91)  10.75(3.27)  12.12 (3.70) 0.002  0.196 (0.268)% 0.002

Intima media thickness
Mean carotid IMT mm 0.693(0.152)  0.805(0.143) 0.829(0.144) <0.001 0.808 (0.867)f  =0.001
Atheromatous plaques
Caratid plagues, n (%) 2(4.2) 19 (39.6) 21(438) <0001 0679(0211)F  <0.001
Carotid plague-GSM§ 58.3 (19.7) 521 (24.7) 0.417 (0.678)%




AOUIKEC KL AEITOVPYIKEC OLOTUPAYES TOV OPTNPLOV

12,373 pts / mean FU 7.3 yrs

Study characteristics (A) Total CV events
Authar Population RR 35% CI RR (95% Clj

ZEN

ESFD

Al

Lot

HTH

GEN

=EM

=EN

HTN
Willum-Harsan 2006 GEM
ESRD 1.84-5.08

183-2.73

Zourngas 2007
Overzll

1 2 5

Test for heterogeneity: F=83 5% P<0.001 |
Test for oversll effect; Z=7 .84, P<0.001 I

ARTERIAL STIFFNESS: Relative Risk:

(B) CV mortality
95% Cl

(€} All-cause mortality
RR (95% Cl) | RR  95%Cl RR (95% CI)

—_——

0.5 - 427
171281
1 2 5 1 0.2 05 1 2 5 10

Test for heterogeneity: F=78.4%, P<0.001
Teet for overal| effect: Z=617, P=0.001

Test for heterogeneity: *=78 8%, P<0.001
Teet for overal| effect: 7=5 82, P«<0.001

2.2312.19/2.08
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Healthy Rheumatoid Pns;lhn
match Controls Arthritis Controls
tradit Flow-mediated dilatation in rheumatoid arthritis patients

versus healthy controls and subjects with either proven coronary artery
sured disease or =2 traditional cardiovascular risk factors (positive controls).

patients and 1% controls, with resulis expressed as large
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Comparison of Two In Vivo Tests of Vascular Function
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ports the notion that chronic inflammation plays a role
in RA-associated atherosclerosis.
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ARTICLE

Preclinical Carotid Atherosclerosis in Patients with

Rheumatoid Arthritis

Mary J. Roman, MD; Elfi Moeller, AB; Adrlenne Davis, AB; Stephen A. Paget, MD; Mary K. Crow, MD; Michael D. Lockshin, MD;
Lisa Sammaritano, MD; Richard B. Devereux, MD; Joseph E. Schwartz, PhD; Dantel M. Levine, PhD; and Jane E. 5almon, MD

Background: Rheumatoid arthritis ks associated with increased mor-
bidity and mortality because of cardiovascular disease, independent
of traditional risk factors.

Objective: To determine the prevalence of preclinical atherosclero-
sis in patients with rheumatoid arthritis and to identify dinical and
iological markers for atherosclerotic disease in this patient popu-

lation
Design: Matched, cross-sectional study.

Setting: Hospital for Special Surgery in New York City.

Patients: 98 consecutive outpatients with rheumatoid arthritis who
were followed by rheumatologists and 98 controls matched on age,
sex, and ethnicity.

Measurements: Cardiovascular risk factor ascertainment and ca-
rotid ultrasonography in all parficipants; disease severity, disease
treatment, and inflammatory markers in patients with rheumatoid
arthritis.

Results: Despite a more favorable risk factor profile, patients with
rheumatoid arthritis had a 3-fold increase in carotid atherosclerotic

plague (44% wvs. 15%; P < 0.001). The relationship between rheu-
matoid arthritis and carotid atherosclerotic plague remained after
accounting for age, serum cholesterol levels, smoking history, and
hypertensive status; adjusted predicted prevalence was 7.4% (95%
Cl, 2.4% to 15.2%) for the control group and 385% (Cl, 25.4%
to 53.5%) for patients with rheumatoid arthritis. Age (P < 0.001)
and current cigarette use (P < 0.014) were also significantly asso-
ciated with carotid atherosclerotic plaque. Among patients with
rheumatold arthritis, atheroscleross was related to age, hyperien-
sion status, and use of tumor necrosis factor-z inhibitors (a possible
marker of dsease severity).

Limitations: The study had a coss-sectional design, and inflamma-
tory markers were determined only once.

Conclusions: Patients with rheumatoid arthritis have a high prev-
alence of prechinical atherosderosis independent of fraditional risk
factors, suggesting that chronic inflammation and, possibly, disease

severity are atherogenic in this population.

Ann Intem Med, 2006;144: 242256
For author affiiations, see end of fext.




Demographic characteristic

Mean age (D), y 48 (13) A7 (13)
Women, % 98 a8
White, % 72 70

Comorbid condition, %

Hypertension 18 22 0.48
CHabetes melltus 1 1 099
00 O Controls
Body mass Index (SD), kg/m*  249(57) 254 (4 5) 051 [ Patients with theumateld arthritis W
20
Systolic blood pressure 7
(5D), mm Hg* o
Nomotensive 106 (15) 110 (14) 0.124 £ o [ [
Hypertensive 120 20) 153 (22) <0.001 3 » - ‘
44
Diastolic blood pressure g o]
(5D}, mm Hg* = l
Mormotensive 68 (8) 69 (8) 0.60 o i
Hypertensive 730100 91 (11) ~0.001 % 12
Curent clgarette use, % 5 17 0.007 ) L’ , , . ,
<40 Al 5059 =&l
Serum total cholesterol 0.49 Age.y
level (SD)
mmalfL 5.35(1.14) B46 (1.19)
mg/dL 207 (44) 212 (46)
Carotid plaque, % 44 15 <0.001
Commen carotid artery 0.64 (0.17) 070 (0.17) 0.011
Intima-media

thickness (5D), mm



Stamatelopoulos KS et al. Subclinical peripheral arterial disease in rheumatoid
arthritis.
Atherosclerosis 2010;212:305-9.

atherosclerosis

HEAER

¥ 80 acBeveic ue PA yopic epeavn Kapoloryyelokn voco 1
ot kot 80 ovopEVIKA VYIEIC AVTIGTOTYOL NAKIOC
@UAOL K0l TOPAYOVIOV KIVOUVOU Y10 KOPOLXYYELOKN VOGO.

¥ To mayoc tov £0m HEGO YITMOVO GTN UNnpLoio apTneio Kot m
TOPOLGIN AOMNPOUATIKOV TAAK®OV NTAV GT|LLOVTUKA,
ovyvotepa otovg acbeveic ue PA (p=0,001 xou 0,008,
avTioToryo).

¥ Ot oOnpoutikéc TAdKeS GTIC Unplaieg nTav Aryotepo
GUYVEC GE OYECT LLE TIC OVTIGTOLYEC OTIC KOUPMOTIOES GTOVC
ndoyovteg amd PA (22,5% évavt 45% avtictotyo,
p=0,003.

¥V Zvumepacuotikd n TEPLPEPIKN adnpoudTmon NTav
TEPLOGOTEPO cLYVEC G€ acleveic ue PA oe oyéon e v
OUAOO EAEYYOV.



http://nl.sitestat.com/elsevier/elsevier-com/s?ScienceDirect&ns_type=clickout&ns_url=http://www.sciencedirect.com/science/journal/00219150

GOAPMAKEYTIKH AT'QI'H RA KAI CV KINAYNOZX:




Incidence rate ratios (IRRs) for serious CV disease or

serious CV disease and death for users of various NSAIDs
vs hon-NSAID users

Drug

Naproxen
Ibuprofen
Diclofenac
Celecoxib

Rofecoxib

IRR (serious CV
disease)

0.88
1.18
1.27
1.03
1.19

IRR (serious CV
disease/death)

0.91
1.14
1.38
0.99
1.07

Ray WA et al. Circ Cardiovasc Qual Outcomes 2009; 2:155-163.



' 2e plo ueAétn og aocBeveic ue PA damotmbnke 0t ot
acOevelc VO vampoLEvn elyav HEYOADTEPO TPOGOOKILLO
emPimong oe oyEon ue eketvoug mov eAduPavay
pogeKko&iumn (e€aipeon amotéAecay o1 acOEVEIC YoUNAOD
KIVOOVOUL Y10, GTEPAVIAIN VOGO Kot EKETVOL GE LYNAD
KIVOLVO oupoppoyiog TEnTIKon).

" Etvon evola@Epov 0Tt 0 Kivouvog QP LLOTOC 1OL0LTEPA, GE
acOeveic ue PA Ntav aueAntéoc otn @Ac™m e ¥poviog
Mync tov NSAIDS kot péyiotog oe ekeivoug mov giyov
OlaKOYEL TN Bgpameio TOLAAYIGTOV Ao 2 EPOOUAOEC.

" To mapamdveo evpnua cuvnyopel 0ttt NSAIDS peiwvovv
tov Kivovvo MI katd tnv mepiodo ypnon Toug
(TpooTOTEVTIKN ETidpaon?) Kot OTL 1 ATOTOUT OLOKOTN
TOVC UETA atO LoKpoypoOvia yopnynon Ba mpénet va
ATTOPEVYETAL.

Am J Med 2004; 116:621-629.
Arch Intern Med 2004; 164:2472-2476.




KOPTIKOXTEPOEIAH

v Q¢ yvwoTO N ¥povia Yopnynon
KOPTIKOGTEPOELOMV GUVOVALETOL UE
OLGALTIOOLLLLOL, OPTNPLOKT] VTEPTACT] KOl
OVCAVESIN 6TN YAVKOLT TTOL AITOTEAOVV
YVOGTOVE TPOOLAIEGTKOVC TOPAYOVTEG

O pOUATIKNG VOGOV.




' Q6TOCO €AV TO KOPTIKOGTEPOELOT] GLUVVGPEPOVY GTNV
EMTAYLVOT TNG 0ONPOUATIKNG VOGOV o€ acOeveic ue PA
OTOTEAEL OVTIKELUEVO OLYOYVOULOG.

" YTApYouv HEAETEC TOV AVAPEPOVY LUEYOAVTEPO
EMTOAAG O KOPWOTIOIKOV TAAK®OV KOl QVENUEVT
apTNPLoKT okAnpia e acOeveic ue PA kot ypovia Anym
KOPTIKOGTEPOEWDMV Kol AAAEC GTOV OVTITOOO GTIC OTTOLEG

O€V OLOTIOTOONKE GUGYETION UETAED GLVOAMKNG 000NG
KOPTIKOGTEPOELOMV KOl KAPOIAYYELOK®OV GUUPOUAT®OV GE
LOKPOYPOVIO TTOPaKOAOVON o).




High Cholesterolt
and Stroke: A‘Path
to Preventionwith
Statin Therapy; 4

Atherosclerosis 192 (2007) 376-383
Use of oral corticosteroids and the risk of acute myocardial infarction

Cristina Varas-Lorenzo , Luis Alberto Garcia Rodriguez , Andrew Maguire
Jordi Castellsague , Susana Perez-Gutthann

Abstract

Introduction: A few epidemiological studies suggested an increased coronary heart disease (CHD) risk with high doses of oral corticosteroids.
Methods: We performed a cohort study with nested case-control analysis to estimate the risk of acute myocardial infarction (AMI) associated
with the use of oral corticosteroids by dose and duration. We followed-up 404,183 persons, 50-84 years old, without cancer from the general
UK population. After validation of a random sample (confirmation rate of 96%), we included 4795 hospitalised cases of AMI or CHD deaths.
We randomly sampled 20,000 controls, frequency matched by sex, age and calendar vear. Relative risks were estimated using unconditional
logistic regression.

Results: The adjusted OR for AMI in current users of oral corticosteroids compared to non-users was 1.42 (95% CL 1.17-1.72). The risk
during the first 30 days of use (OR =2.24; 95% CI: 1.56-3.20) was greater than with longer duration (OR=1.22; 95% CI 0.98-1.52). The
risk was more pronounced (OR =2.15; 95% Cl1 1.45-3.14) among users of prednisolone equivalent doses >10 mg/day. The dose effect was
observed both among patients with and without CHD or COPD/asthma.

Conclusion: These results suggest a small increased risk of AMI with oral corticosteroid use with a greater risk observed among users of

high corticosteroid dose.




Distribution of main characteristics of controls according to oral corticosteroid use

Characteristic Current-use Recent- use Past-use Mon-use
(N=507 n (%)) (N=282 n (%)) (N=13T75 n (%)) (N=17622n
(%0
Rheumatoid arthritis B4(17) 15(5) 55(4) 221(1)

Main indication of oral corticosteroids use

Oral steroid use Cases (N=4795) Controls (N =20,000) Adjusted® OR (95% CI)
Non-use 4048 17622 1

Current use by indication 198 507

Rheumatoid arthritis 36 84 1.37 (0.85-2.21)
Arthritis 40 118 1.33 (0.90-1.96)
Asthma/COPD 96 235 1.59(1.20-2.11)

Other 1.16 (0.72-1.87)

B A

Conclusion: These results suggest a small increased risk of AMI with oral corticosteroid use with a greater risk observed among users of
high corticosteroid dose.




DMARDS

(Disease-modifying antirheumatic drugs)

BIOLOGIC
Anti TNF IL1RA Anti B cell AntilIL6 R Anti T cell
(Anakinra) (Rituximab) (Tocilizumab) (Abatacept)

\/

-Infliximab
-adalimunab
-certolizumab
pegol
-golimumab
-etanercept

NON BIOLOGIC
!

Methotrexate Leflunomide Cyclosporine



Avti TNF eapuoxa

[infliximab (Remicade), adalimunab (Humira), certolizumab
pegol (Cimzia), golimumab (Simponi), etsnercept (Enbrel)].

Y Eyovv cOUTAOKES KOl UPIAEYOUEVEC OPAGELC GTO

KOPOLAYYELOKO O1 OTTOTEC POIVETOL OTL EEQPTOVTOL
KOt 0to TIG €71 LEPOVC OVGIEC Le TNV Kabepio amo
QVTEC VO, EYEL OLUPOPETIKEC OPACELS GE EVOOONALO
A€l LLIKA KOTTOPO KOl AEITOVPYIKOTN T TMV
ayYELOV.




Y 2e OTL aQOPAl OTIC EVEPYETIKEC TOVS OPAGEIC QoaivETO

0Tl  Pertiovouy TNg  ovTicToon OTNV  IVGOLAIVN
avéavovv tnv HDL, €xovv avtiadnpouatikn opacn kKot
BeAtiovouy v AgrtovpykoOtTnTO TOL  €VOOONAiov
(FMD) -pe v televtoic ®otdco Opdcn vo eivor
TOPOOIKT- KO TIG EAACTIKES LOLOTNTEC TNC QLOPTNC.

Ann Rheum Dis 2005; 64:303-305.

Arthritis Rheum 2004; 51:447-450.

Atherosclerosis 2004; 177:113-118.
Circulation 2006;114:1185-1192



" 2TOV OVTITOOO VITAPYOVV EVOEIEEIC OTL
GYETICOVTOL TNV ELPAVIGT] OLOGTOAKNG
KOPOLUKNG OVETTAPKELD KOl OVOGTEALOVV TNV
OVATTUEN TOPATAELPOV KUKAOPOPLOC

Ann Rheum Dis 2005; 64:303-305.
Am J Physiol Heart Circ Physiol 2005; 289:H1497-H1505.



' Ta DMARDS cuvolkd cav opdoo Bempovvtotl acpain
QAPLLOKC Y10, TO KOPOOLYYELOKO.

Xt ueyaAvtepn npoontikn ueAEtn eni 1.240 acOevov to
LOVO QAPLOKO TOV £0EIEE PElmoT TS BvntotnTog NTaV 1M
uebotpecatn (HR= 0,3 yia tnv kapowayysiokn Bvnrotnta
Ko 0,6 Yo T Un KopoloyyELOKT).

" Ta vrorowma DMARDS odev £€0e1&av onuavtikn eniopacn

ot Bvnronro.

Lancet 2002;359:1173-7.



Arthritis & Rheumatism (Arthritis Care & Research)
Vol. 55, No. 4, August 15, 2006, pp 531-536

Antirheumatic Drug Use and the Risk of Acute
Myocardial Infarction

SAMY SUISSA, SASHA BERNATSKY, ano MARIE HUDSON

The cohort included 107,908 subjects
(average age 54 years at cohort entry)

Crude and adjusted rate ratios (RRs) of AMI for current use of DMARDs and other anti-RA medications*

Adjustedt

ARAT mmmmm R

Conclusion: DMARD use is associated witha

e reduction in AMI risk in patients with RA. Reforence

Current L.... oo —— e . e 0.65—-0.98
Methotrexate monotherapy 60 697 0.84 0.81 0.60-1.08
Leflunomide 6 194 0.30 0.28 0.12-0.65
Biologic agentst 42 324 1.33 1.30 0.92-1.83
All other DMARDSs§ 34 479 0.69 0.67 0.46-0.97

Other anti-RA drugs (current use)

NSAIDs 82 827 0.99 1.05 0.81-1.36

COX-2 inhibitors 92 840 1.12 1.11 0.87-1.43

Glucocorticoids 84 671 1.31 1.32 1.02-1.72

* AMI = acute myocardial infarction; DMARDs = disease-modifying antirheumatic drugs; RA = rheumatoid arthritis; g95% CI = 95% confidence
interval; NSAIDs = nonstercidal antiinflammatory drugs; COX-2 = cyclooxygenase 2.

t+ Adjusted for one another as well as for age, ischemic heart disease, peripheral arterial disease, other cardiovascular disease, diabetes, and respiratory
illness.

# The biologic agents available at the time were infliximab, etanercept, and anakinra.

5The traditional DMARDs include hydroxychloroquine, sulfasalazine, auranofin, aurothioglucose, gold sodium thiomalate, minocycline, penicilla-
mine, chlorambucil, cyclophosphamide, and cyclosporine.




Rheumatology 2000:48:1600-1605

Cardiovascular morbidity and mortality remain similar in two

cohorts of patients with long-standing rheumatoid arthritis seen
in 1978 and 1995 in Malmo, Sweden

Ulf Bergstrom', Lennart T. H. Jacobsson' and Carl Turesson’

Objective. Patients with RA have an increased risk of cardiovascular disease. Management of RA has changed substantialy over time.
Our aim was to evaluate changes in cardiovascular merbidity and mortality over the period of 1978—-2002.

Methods. Two cohorts of consecutive patients with RA seen at outpatient clinics in Malmé, Sweden, were started in 1978 (n= 148) and 1995
(n=161) and compared with the corresponding background population. Patients were followed for 8 years, and fatal and non-fatal
cardiovascular first events were identified using two national registers, hospital discharge and cause of death. Standardized morbidity
ratio (SMoR) and standardized mortality ratio (SMR), adjusted for age and sex were calculated.

Results. Sex distribution, age at disease onset and disease duration were similar in both groups. The 1995 cohort was more extensively
treated with DMARDs and had less disease activity and disability. Total cardiovascular morbidity was increased in the 1978 cohort (SMoR
158; 95% CI 111, 225) as well as in the 1995 cohort (SMoR 168; 95% CI 118, 232). This was mainly due to an increased risk of coronary
artery disease. Overall mortality was elevated in the 1978 cohort but not in the 1995 cohort. There was no change in cardiovascular excess
mortality (SMR 175; 95% CI 100, 284; and 172; 100, 276 for the two cohorts, respectively).

Conclusions. There were similar elevations in the incidence of cardiovascular comorbidity in RA patients, identified two decades apart
compared with the general population, in spite of more extensive treatment and reduced disease severity in the more recent cohort.

Lardiovascular risk factors and prevenive treatment a clusio
1978-85 overal| - ——
1978 cohort, 1895 cohort, Coronary - ' . 1
n=148 n= 161 Corshrovascular o F———Stm—

Hypertension, n (%) 81 (55) 90 (56) Peripheral - ’ * ’ ®  SMoR
Systolic blood pressure, mm Hg 145 (23.6) 144 (18.2)  41995-2002 overal - [
Diastolic biood pressure, mm Hg 84 (9.4) 81 (9.9)
Anti-hypertensive treatment, n (%) 35 (24) a7 (23) Coronesy - — s 95%C|
Diabetes 5(3.4) 4(2.5) Carabrovascular - H——
Smoking, n (%) Peripheral - i - |

Current 33 (31) 20 (24)

Former 8 (8) 15 (18) . : : . . :
Nor-amokee 63 (61) 48 (58) 0 100 200 300 400 500 600 700
Cholesterol, mmol/1** 4.75 (1.13)" 5.68 (122) Cardiovascular morbidity over a period of 8-year follow-up for the two
Lipid-lowering drug, n 0 0 cohorts of RA patients identified in 1978 and 1995, for overall CVD and its subsets.

Ant-piatelet treatment, 1 (%) 0 9(45)  sMoR with 95% Cls.



http://rheumatology.oxfordjournals.org/content/vol50/issue4/index.dtl

Methotrexate

" @atvetor 0T 1 HEBOTPECATN Opa. ELVOTKA GTNV TPOANYN
KOPOLOLYYELOKOV ETEICOOIMV G€ AGOEVEIC LE PELUOTOELON
apOpition (E101KA YOPMNYOOUEVEC GE YOUUNAEC 1] LEGOIEC OOGELC)
EVM M GLYYOPNYNGT PUAAIKOD 0EEO0C GLVOLALETOL LE
TEPAUTEP® UEIMGT TOL KOPOIAYYELXKOD KIVOUVOV.

' 2€ oyeTIKN LEAETN N LEOBOTPEEATT) GLVOVAGTNKE LLE GTUOVTIKA
YOUNAOTEPO KIVOLVO KOPOLAYYELOKOV ETELGOOIMV OTAV Ol

acOeveic mov eAdufoavay To EAPUOKO GUYKPIONKOY LE
acBeveic ot omoiol EAafoav DMARDSs (odds ratio 0.16).

J Am Acad Dermatol 2005; 52:262-267.
Arthritis Rheum 2005; 52:S704.



XYXTHMATIKH XOPHI'HXH ANTIOAEIT MONQAQN
ITAPATONTQON XTH AOGHPQMATIKH NOXO

TI-INFLAMMATORY TREATNM ENT:
" CONt ous«

Jera denceof| ased |

ad :JJ —’f_/_)_hl ’JfJJJJ

1T J*.):EJ".,J‘ dlle
Iealthy J]’Q}*‘ nd exercise

ilable treatments are

STINF-a ’7@ckaa'e
== 'antagon/sm
z_.:‘f:‘-v Eukotrienes blockade

- Methotrexate
— Leukocyte population modulation

Anti-PLAZ
Atherosclerosis —specific immunization

have to be tested further
® Several clinical studies are currently underway

Lekakis J. ESC Congress 2010

Statins k
1516 _/f“/_/_/-) O/ the renin-angiotensin system
Aspirin. @




20YYPOVY] UVTIUETOTLICN TNG
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O1 10 cveTOcELC Y10 OVTILETMOTIGT) TOV

KOPOLOLYYELOKOV KIvovvov otn PA

Typical profile in RA patient

Strength of
recommendation

[CRP] 4 Level of
evidence
S0mgll
2b-3
2b-3
3-4
L e .. .Upper end of ‘normal’ range
3-4
| g
time
Magnitude and chronicity of systemic inflammation in
RA is particularly deleterious, such that even during quiescent
phases of disease, systemic levels of cytokines remain high rel- 3
ative to non-RBA subjects and thus may continue to promote 2a-3
vascular risk. 733

and needs further investigation. Hence, we should be very cautious about
prescribing them, especially for patients with a documented CV disease or
in the presence of CV risk factors

Corticosteroids: use the lowest dose possible

Recommend smoking cessation

B

EULAR European League Against Rheumatism consensus guidelines, Ann Rheum Dis 2010



2 VUTEPACLLOLTOL

' H @Aeypovn amotelel Tov KUPLO AEOVO LEGEH TOV OTOI0V
wpoayetTal 1 adnpoudtmon ce acBeveic ue PA

' H PA Bewpeiton aveEaptnTog Tapiyovtos KapoloyyELKOU
KIvovvou kot Ba TpEmeL va avTIUETOTICETAL (G 1IGOOVVALLO
GTEPAVIOLOG VOGOU.

' Emotog (M ouyvotepa KATA TEPITTOON) EAEYYOS KAPOLOYYELOKDV
TOPAYOVIOV KIVOUVOL Y100 OA0VG TOVG acbeveic. EmavaAnyn tov
EAEYYOL OE TEPITTOON TPOTOTOINCNG TNG OLYWYTC.

' AVTILETOMTIOT KOPOLOYYELOKAOV TOPAYOVIWMV KIVOUVOU GUULOWOVOL

LLE TOVC €0VIKOUVGS aAyOpOuove, (VTOAOYIGUOG Kivouvov: X1.5 cg
oldpkela vosov >10 £tn).

' EmOeticn] @opUoKELTIKT] OVTILETOTIGT) TG PAEYLOVAOOOVG
OLUOIKOGTOG Y10 TTEPAULTEPM LEIMGT TOV KOPOLAYYELOKOD KIVOUVOD:
oy evepydg apbpitic & CRP <5 mgl/l.

' 2€ OTL apOpPA OTO KOPOLAYYELOKO TPOPIA VEOTEP®V BLOAOYIKWDV
TOPAYOVTMV TEPLOCGOTEPT EPELVA, EIVOL OTTALPOLTITN.




