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Kapdlayyelakog KivOuvog oTnv

PeupaTtogidn ApBpiTida

» O kapdilayyelakog Kivouvog (CVD) cival augnuévog otnv PeupaTocsidn
apBpiTida (PA)

» AoOeveic pue PA €xouv 1.5-2.0 x peyaAuTepo Kivouvo gpgavioncg (CVD) oe
OXEON ME TOV YEVIKO TTANBUOO

» CVD =) 509 tTpoOWPNS OvnToOTNTAG OTNV PA
» Mapopoiog ue Tov CVD risk Tou Zakxapwdn dianTn Tutrou 2
» O TaBo@uCIOAOYIKOG MNXAVIOMOG OEV Eival AKOUA ATTOAUTA KATAVONTOG
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CV risk factors

Prevalence and particularities in KA

Relation with KA activity

Tobacco smoking

Hypertension

Insulin resistance

Body mass index &
obesity

Dyslipidemia

High prevalence in BEA population
String association with OV outcome
Diirect link with

seropaositivity (ACPA, RF)
RA severity and activity
disability

articular damage

High prevalence (COMORA 40%)

Associated with NSAIDs and DMARDs

increased vascular peripheral resistance

interplay between inflammation and hypertension

. TMFa results in endothelial vascular damage

& oxidative stress
. IL-& alter the arterial tonus

High prevalence in RA
Promote low-grade chronic inflammation

Paradoxical relation in RA: low body mass index
associated with high CA risk

Body mass index —independent OV risk predictor
Relation obesity — inflammation via adipose tissue
metabolism

Mot only the quantity but also the quality, structure,

and function of lipids

55-65% cases —abnormal lipid profile

Lipid paradox (low lipids in inflammation
assodated with high CV nisk)

LDOL-, HDL-, total cholesterol negatively correlates
with inflammatory biomarkers

Inflammation = consumption + decreased
lipoprotein synthesis + defect of ipoprotein
synthesis + structural and functional changes
(altered HIDL)

May impair therapeutic response, modulating
inflammation effects on CV risk

Without evidence
Adversely impact with M5AIDs and
glucocorticoids

Irrespective of RA activity

Irrespective of BA activity

HDL cholestero] and atherogenic index
improvement following non-biologic and
biologic DMARDs

Table 1. Traditional cardiovascular risk factors in EA.

AugnuEVOG KapOIayYEIOKOG
Kivdouvog otnv PA cuoxeTieTal:
» Acikteg PAeypovhs (CRP,ESR)

» EvepyoéTnta voéoou i n ocofapn
vOOo oG (TTapouaia eCwapbpIKwyv
EKONAWOEWV, HEIWMEVN
AEITOUPYIKOTNTA a0BevOoUC)

» OpobetikéTnTa (RF+, CCP+)

» MeydAn didpkeia vooou

Gabiriel , 2008 / Goodson et al . 2002 / Soderlin et al . 1998 / Turesson et al. 2007
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TRADITIONAL RISK FACTORS
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g CRP Fig 1| Overview of mechani of cardi ulardi (CVD) in rheumatoid arthritis (RA). Several mechanisms interact to amplify risk of CVD in RA. Higher RA
disease activity contributes to systemic infl ion and pro-infl tory cytokine production. This inflammation causes quantitative and qualitative lipid

modifications resulting in perturbations of cholesterol transport and enhanced foam cell formation. Post-translational modifications of proteins serve as targets
of RA autoantibodies that may have deleterious effects on the cardiovascular system and enhance systemic/local inflammation. Oxidative stress, which results
from inflammation, contributes to post-translational medifications of proteins and directly affects endothelial function. These RA related mechanisms exacerbate
Manegement of cardiovascular risk in patiens with rheumatoid arthritis: evidence and expert opinion . |nge A.M. van den thepathogenicity of traditional CVD risk factors such as tobacco use, diabetes, hypertension, dyslipidemia, obesity, and chronic kidney disease. ACPA=anti-

citrullinated protein antibodies; HDL=high density lipoprotein; IL=interleukin; LDL=low density lipoprotein; oxLDL=oxidized LDL; MAA=malondialdehyde-
Oever et al.2013 acetaldehyde; RF=rheumatoid factor; ROS=reactive oxygen species




PapuaKeEUTIKA aywyn otnv PA

NF-1%¢

Methotrexate (MTX) Anti-TNF Prezolon Mn ekKA&eKTIKA Tofacitinib
Infliximab QaoTTIpivn
Adalimumab VATTPOZEVN
Etanarcept IBouTTPOPEVN
Certolizumab
Golimumab
Leflunomide(LEF) Rituximab Medrol EKAEKTIKA Baricitinib
2 ENEKOEIUTTN

ETOPIKOEIUTTN
AOUUIPOKOEIUTTN

Hydroxychloroquine  Tocilizumab
(HCQ)
Sulfasalazine(SS2) Abatacept

Cyclosporine A Anakinra



M2ZA®- Kapdiayyelakog KivOuvog

AVTIKpOUOUEVA DEOOMEVA OXETIKA HE TNV ao@AAsia Twv MZAD, wg mpog Twv CVD risk
MeAéTeg £0&1Sav:

» AU¢non Kivouvou gueavions AY Kal EN@PAYHATOG TOU HUOKApPdiou

» AITTAGcio Kivouvo @AERIKAG BpOouBwong

» Evw n varmrpoceévn @aiveTtal Aiyotepo emIBAABNG

> 2& METO-OVAAUON TUXOIOTTOINHEVWYV EAEYXOMEVWYV OOKINWY OEV UTTHPEE oNnNUAVTIKNA £TTidpacn oTa
KapOIlayyeIoKA cupBapara

» AoTipivn:
» XaunAEG DOOEIG: TTPOCTATEUTIKOG POAOG
» O1dd0o¢ig TTou Xpnoipotroindnkav ato TTapeABov yia Tn Bepartreia TNG PA iTav JEYAAEC PE ATTOTEAECHA TNV

au¢non KIivOUVOU YAOTPEVTEPIKNG algoppayiag €I0IKA dTav UTTAPXE cuyxopriynon He KopTidovn r} GAAa MZAD

1..Bolten 2006 2. Farkouh & Greenberg 2009 3.Kearney et al 2006 4.Morrison et al 2007 5.Trelle et al 2011
6. Schmidt et al . 2011 7.. Kearney et al 2006 Solomon et al 2008 8.Trelle et al . 2011 9.Salpeter SR, et al Am J Med 2006



M2ZA®- Kapdiayyelakog Kivouvog

Randomized Controlled Trial > N Engl J Med. 2016 Dec 29;375(26):2519-29.
doi: 10.1056/NEJM0oa1611593. Epub 2016 Nov 13.

Cardiovascular Safety of Celecoxib, Naproxen, or
Ibuprofen for Arthritis

Steven E Nissen 1, Neville D Yeomans 1, Daniel H Solomon ', Thomas F Liischer ', Peter Libby

. M Elaine Husni 1, David Y Graham 1, Jeffrey S Borer 1, Lisa M Wisniewski 1, Katherine E Wolski
, Qiuging Wang ', Venu Menon 1, Frank Ruschitzka ', Michael Gaffney ', Bruce Beckerman '
Manuela F Berger 1, Weihang Bao 1, A Michael Lincoff 1, PRECISION Trial Investigators

Collaborators, Affiliations + expand
PMID: 27959716 DOI: 10.1056/NEJM0oa1611593

Conclusions: At moderate doses, celecoxib was found to be noninferior to ibuprofen or naproxen
with regard to cardiovascular safety. (Funded by Pfizer; ClinicalTrials.gov number, NCT00346216 .).




KopTikooTepO£ION- Kapdlayyelakog KivOuvog

Multicenter Study > Arthritis Rheumatol. 2014 Feb;66(2):264-72. doi: 10.1002/art.38210.

Glucocorticoid dose thresholds associated with all-
cause and cardiovascular mortality in rheumatoid
arthritis

Inmaculada del Rincén ', Daniel F Battafarano, Jose F Restrepo, John M Erikson, Agustin Escalante

Affiliations + expand
PMID: 24504798 DOI: 10.1002/art.38210

Low-dose prednisolone treatment of early
rheumatoid arthritis and late cardiovascular outcome
and survival: 10-year follow-up of a 2-year
randomised trial

Sofia Ajeganova ', Bjorn Svensson, Ingidld Hafstrom, BARFOT Study Group

Collaborators, Affiliations + expand
PMID: 24710131 PMCID: PMC3987742 DOI: 10.1136/bmjopen-2013-004259

Immediate and past cumulative effects of oral
glucocorticoids on the risk of acute myocardial
infarction in rheumatoid arthritis: a population-

based study &

J. Antonio Avifia-Zubieta, Michal Abrahamowicz, Mary A. De Vera, Hyon K. Choi,
Eric C. Sayre, M. Mushfiqur Rahman, Marie-Pierre Sylvestre, Willy Wynant,
John M. Esdaile, Diane Lacaille

Rheumatology, Volume 52, Issue 1, January 2013, Pages 68-75,
https://doi.org/10.1093/rheumatology/kes353

2UUTTEPACHATA: TO KOPTIKOOTEPOEION OXETICOVTAI NE AUENMEVO KivOuvo
EMPAVIONG ENPPAYHATOS TOU HUOKapdiou oTtn PA



MTX - KapOlayyelaKog KivOuvog

. H MTX éxe1 ouoxeTioTei e peiwon Tou CVD, akOpa Kal o€ ao0EVEIG HE XpOVIa QAEYHOVI KAl N AUECT) OEPATTEIO UTTOPEI VO HEIWOEI AUTOV
' TOV Kivouvo

YmApge aduvapia ouoxETiIong TG MTX e To AiITISaipiko TTpo@iA | TV avTioTaon oTnv IVOOUAivn
' Megiwon Tou CV risk péow TNG avTi@QAeypovwdng dpdong Tng MTX Kai 6x1 AGyw HEiwoNg KIVOUVOU TWV TTAPASOCIOKWY TTAPpAYOVTWYV

' . . ' . > L . 2002 Apr 6;359(9313):1173-7. doi: 10.1016/S0140-6736(02)08213-2.
The effect of methotrexate on cardiovascular disease in patients with aneet Prie:ss9(ests) * / 02

theumatoid arthritis: a systematic literature review Methotrexate and mortality in patients with

. rheumatoid arthritis: a prospective study
Review published: 2010,

Hyon K Choi 7, Miguel A Herndn, John D Seeger, James M Robins, Frederick Wolfe

Bibliographic details: Westlake SL, Colebatch AN, Baird J, Kiely P, Quinn M, Choy E, Ostor AJ, Edwards CJ. The Affiliations + expand
effect of methotrexate on cardiovascular disease in patients with theurnatoid arthritis: a systematic literature PMID: 11855534 DOI: 10.1016/50140-6736(02)08213-2
review, Rheumatology 2010; 49(2): 295-307. [PubMed]

Review > Am J Cardiol. 2011 Nov 1;108(9):1362-70. doi: 10.1016/j.amjcard.2011.06.054.

Review > Ann Rheum Dis. 2015 Mar;74(3):480-9. doi: 10.1136/annrheumdis-2014-206624. Epub 2011 AUQ 17.
Epub 2015 Jan 5.
The effects of tumour necrosis factor inhibitors, Systematic review and meta—ana]ysis of
methotrexate, non—steroidal anti—-inflammatory . . .
methotrexate use and risk of cardiovascular disease

drugs and corticosteroids on cardiovascular events in
rheumatoid arthritis, psoriasis and psoriatic

., = - - - Renata Micha 1, Fumiaki Imamura, Moritz Wyler von Ballmoos, Daniel H Solomon, Miguel A
arthritis: a systematic review and meta—analysis

Hernan, Paul M Ridker, Dariush Mozaffarian

Camille Roubille 1, Vincent Richer 2, Tara Starnine 3, Collette McCourt 4, Alexandra McFarlane
. Patrick Fleming %, Stephanie Siu 7, John Kraft 8, Charles Lynde 8, Janet Pope 7, Wayne Gulliver Affiliations + expand

9 Stephanie Keeling %, Jan Dutz ¢, Louis Bessette ', Robert Bissonnette ', Boulos Haraoui 2 | i
PMID: 21855836 PMCID: PMC3196048 DOI: 10.1016/j.amjcard.2011.06.054

Affiliations + expand
PMID: 25561362 PMCID: PMC4345910 DOI: 10.1136/annrheumdis-2014-206624



> J Rheumatol. 2019 May;46(5):467-474. doi: 10.3899/jrheum.180427. Epub 2018 Dec 1. Clinical Trial > Arthritis Rheumatol. 2016 Mar;68(3):577-86. doi: 10.1002/art.39502.

Associations Between Methotrexate Use and the Risk Association of Triple Therapy With Improvement in

‘ . ‘ . Cholesterol Profiles Over Two-Year Followup in the

of Cardiovascular Events in Patients with Elderly- : WHP 11 B
. L. Treatment of Early Aggressive Rheumatoid Arthritis

onset Rheumatoid Arthritis Trial

Jessica Widdifield ! 2, Michal Abrahamowicz 2 4, J Michael Paterson 2 #, Anjie Huang 3 4, J Christina Charles-Schoeman 1, Xiaoyan Wang ', Yuen Yin Lee !, Ani Shahbazian ', Iris Navarro-

Carter Thorne 3 2, Janet E Pope 3 4, Bindee Kuriya 3 4, Marie-Eve Beauchamp 3 4, Sasha Millan 2, Shuo Yang 2, Lang Chen 2, Stacey S Cofield 2, Larry W Moreland 3, James O'Dell 4

Bernatsky 3 4 ' J ' ' , Joan M Bathon 5, Harold Paulus 7, S Louis Bridges Jr 2, Jeffrey R Curtis 2

Affiliations + expand

Affiliations + expand PMID: 26606398 PMCID: PMC4774543 DOI: 10.1002/art.39502
PMID: 30504508 DOI: 10.3899/jrheum.180427 Free PMC article

2.¢ Kavadikij population-based inception cohort trou 1repIiEBale 23.994 aoBeveic pe PA nAikiag >75 eTwv
TTapaTNPErOnNKE:

» 20% | CV risk pe tnv xprjon Methotrexate(MTX) €ite w¢ povoBepartreia, €ite o€ cUVOUAOHO e AAAG
csDMARDs (Sulfasalazine(SSZ), Hydroxychloroquine(HCQ)) yia 1 €1o¢ (HR 0.79 for continuous use vs
no use in past 12 months, 95% CI 0.70-0.88; p < 0.0001)

TEAR trial: H tpittAf Bepatreia (MTX,HCQ,SSz) ouoxeTioTnke e | @AEYMOVAG Kal BEATIWON TOU
AITIdaIpIKOU TTPpOo@iA PETA aTTO 2 Xpovia TTapakoAoubnong (1 HDL , | LDL, | total cholesterol)



Kapdlayyelakog Kivouvog- anti TNFa

H O¢parmeia ye avaoToAeic Tov TNFa ¢aiveral amo MoOAANEG HEAETEG va £XEI TTIPOOTATELTIKN S§paon
oTO Kapdiayy&ako ovotnua (peidon TV 8avarngopwyv CVD kal un 6avarngopwyv CVD)

YTTapxel apkeTn RIPAIoypapia yOpw atto Tny emidpaon Twv TNFa inhibitors o1o mpo®iA TV
Amsicov

Inpavrikn avénon HDL, total cholesterol (TC), TpiyAvkepidicdv (TG) eva dev TTapatnenOnke
emidpaon ota emimeda Tov LDL kal oTov a@npwpartiko S&ikrn

To yeyovocg auTo vTTovoEi OTI N peiwon Tov CV risk cival ave§apTntn AtTO TIC TTOCOTIKEC UETAPOAES
TOL AIMISAIMIKOL TPOPIA TTAPOTI N avEnon Tov HDL utmopei va gival EDEPYETIKN

APKETEC peEAETEC (apxika oTo Infliximab) £6cifav O11 N BepaTtreia pe anti-TNF BeATiOVEl TV
gvaiodnoia oTnv IVOOLAIVN

o

1.Daien Cl et al.Effect of TNF inhibitors on lipid profile in rheumatoid arthritis: a systematic review with meta-analysis.Ann Rheum. Dis 2012
2 Kiortsis, AK Mavridis, S Vasakos, SN Nikas, AA Drosos.Effects of infliximab treatment on insulin resistance in patients with rheumatoid arthritis and ankylosing

spondylitis.Ann Rheum. Dis.2005
3 | Stagakis, G. Bertsias, S. Karvounaris et al. Anti-tumor necrosis factor therapy improves insulin resistance, beta cell function and insulin signaling in active
rheumatoid arthritis patients with high insulin resistance.. Arthritis Res Ther 2012



Systematic review and meta-analysis: Anti-tumor necrosis factor
a therapy and cardiovascular events in rheumatoid arthritis

Cheryl Barnabe &, BillieJean Martin, William A. Ghali

First published: 18 October 2010 | https://doi.org/10.1002/acr.20371 | Citations: 211

TNFa inhibitors cuoyxetiotnkav pe peiwon tTou CV risk (all CVD events, Ml, stroke)

ToxalomoIiNuéveg EAeyXOHeveS HeNETEG RCT Cohort studies
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A Tumour necrosis factor inhibitors
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- Click on image to zoom
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Heterogeneity: Tau'=0.19; Ch7=25.66, df=6 (p=0.0003); F=77%
Test for overall effect: Z=1.31 (p=0.19)
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B Methotrexate

RR [95% CI] Weigiii

All CVE Favors MTX  Favors no MTX

Bernatskys al. 2005 ] 0.8 0.6, 1.0 20.5%
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0 2
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Myocardial infarction Favors MTX | Favors no MTX

Bozaite-Gluosniengg®al. 2011 . 0.54[0.37, 0.77] 22.3% 0 2 4

= —a—l 0.81[0.61, 1.08] 35.3%, Heterogeneity: Taw’=1.73, ChP=5.50, af=1 (p=0.02); F=82%
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0 2

Heterogeneity: ChF=7.47, df=2 (p=0.02); F=73%
Test for overall effect: Z=2.45 (p=0.01)

0.8 [0.6, 1.0]

100%

Favors MTX  Favors no MTX

Nadareishvili et al. 2008 .

0.78 [0.40, 1.50]

100%

21% peiwon Kivduvou 6Awv Twv CVE
18% pEiwonN KIVOUVOU ENPPAYHATOG




(B Non-steroidal anti-inflammatory drugs (NSAIDs)

)

Test for overall effect: Z=2.87 (p=0.004)

Heterogeneity: Tau?=0.05; ChFP=7.75, df=4 (p=0.710); F=48%
Test for overall effect, Z=3.30 (p=0.0010)

RR [95% c|] Welt prs steroids . Favors no steroids AR [95% CI] Weigrtt
All CVE Favors NSAIDs Favors no NSAIDs Anandarajah et al. 2012 ——i 1.55[1.30, 1.86] 23.7%
Bernatsky et al. 2005 (nsNSAIDs) ——i 0.8[0.6, 1.1) 9.7% i:::g;ﬂg:g:: :: 2: gg: ; s i :';:3 [[3'?:' iiﬂ 2‘33,‘;
Bernatsky et al. 2005 (Cox-2) i 09(07,1.2] 10.5% Davis et al. 2007 (GCS > 3 months) i 1.13(0.80, 1.60] 6.6%
Garner et al. 2010 (Rofecoxib) | 2.35[1.39, 4.00] 5.4% Davis et al. 2007 (GCS < 3 months) — 1.66[1.14, 2.41) 5.8%
B ' 0 Greenberg et al. 2011 (Prednisone: 1-7 mg/d) ' 1.78 [1.06, 2.99] 1.6%
[‘,naI: etal 20111 2(010; 2[38A|D : 2.391.21, 4.74] 12'30//0 Greenberg et al. 2011 (Prednisone: =7 mg/d) t 2.62[1.29, 5.32] 3.0%
indharsen et al. 2012 (NSAIDs) g 1.21[1.07, 1.36] I Innala et al. 2011 = 224(121,416]  21%
Nadareishvili et al. 2008 (Celecoxib) t 2.45(0.99, 5.45) 3.0% Nadareishvili et al. 2008 [ 1.85 [0.92, 3.54] 2.0%
Nadareishvili et al. 2008 (Rofecoxib) ' 3.24[1.15, 7.62] 2.7% Solomon et al. 2012 { Oral GCS: 1-4.9 mg) —— :sﬁg {?g; ;?g: g.gzo
I Solomon et al. 2012 (Oral GCS: 5+ mg) —_— : .09, 2. 3%
Su!ssa et al. 2006 (Cox-2) F—— 1.11[0.87, 1.43 10.7% i ——y 1320101 172] 0%
Suissa et al. 2006 (NSAIDs) —— 1.05(0.81, 1.36) 10.3% van Halm et al. 2008 0.90 [0.51, 1.53] 2.99%
Watson et al. 2002 (current Naproxen) ~— +———— 0.53[0.22, 1.28] 2.69 : A TATT0, 1-7] To8 7
Watson et al. 2002 (past Naproxen) F—— 1.26[0.88, 1.81] 8.29 Al > 1.47 [1.34, 1.60] 100%
Wolfe et al. 2008 (Celecoxib) —— 1.0[0.8, 1.3] 10.3% 5 =
—lifolieeta2000-Retecoxiy + 4 20916 55 Heterogeneity: Tawf=0.00; Chi=13.44, di=12 (p=0.34); F=11%
All R B 1.18[1.01, 1.38] 1009 Test for overall effect, Z=7.60 (p<0.00001)
0 2 Myocardial infarction Favors steroids  Favors no steroids
Avina-Zubieta et al. 2013 b 1.68 [1.14, 2.47] 14.0%
Heterogene/ty Tau-O 04; Chr-35 64, df=12 (p=0.0004); F=66% Suissa et al. 2006 —— 1.321.02, 1.72] 30.1%
_04) Wolfe et al. 2008 —a— 1.4[1.0,1.7] 55.9%
All - 1.41[1.22,1.63] 100%
Favors NSAIDs | Favors no NSAIDs 0 5
eIeCoXID or Rofecoxib) H— 0.9[0.7,1.2] 13.4% Heterogeneity: Tatf=0.00; Chi'=1.03, df=2 (p=0.60); F=0%
Garner et a| 2010 (Rofecoxlb) } 235 [1 39' 4'00] 8‘00/0 Test for overall eﬁec!‘, Z=4.65 (pcOOGCJOT)
Innala et al. 2011 (Cox-2) t 2.39[1.21,4.74] 6.0% ” S
; : ongestive heart failure Favors steroids, Favors no steroids
L!ndharsen e e (Ce’eCOX'.b) o D 1.12[0.83, 1.52] 12394 Solomon et al. 2012 (Oral GCS: 1-4.9 mg) os 1.30 [0.91, 1.85] 49.4%
Lindharsen et al. 2012 (Rofecoxib) Pre—— 1.56 [1.14, 2.13] 12.1% Solomon et al. 2012 (Oral GCS: 5+ mg) —. 1.54 [1.09, 2.19] 50.6%
Nadareishvili et al. 2008 (Celecoxib) t 2.45(0.99, 5.45) 4.9% All — 1.42[1.10, 1.82] 100%
Nadareishvili et al. 2008 (Rofecoxib) t 3.24[1.15,7.62) 4.4% 4 >
Suissa et al. 2006 (CGIGCO?(ID or Rofecoxib) p—i 1.11[0.87, 1.43] 13.4% Heterogeneity: Tau’=0.00; ChF=0.44, df=1 (p=0.51); F=0%
Wolfe et al. 2008 (Celecoxib) — 1.0[0.8,1.3] 13.2% Test for overall effect, Z=2.72 (p=0.006)
Wolfe et al. 2008 (Rofecoxib) o A — 12109 16l 12.3%
Al = 1.36[1.10,1.67)  100% o S e 1s5m30, 188  a7.6%
Greenberg et al. 2011 (Prednisone: 1-7 mg/d) 1.78 [1.06, 2.96] 18.5%
Greenberg et al. 2011 (Prednisone: =7 mg/d} 2.62 [1.29, 5.31] 11.9%
Innala et al. 1 i 21, 4. 14.4%
0 2 Ve Harm ot a1, 2006 e ety ety g
Heterogeneity: Taw#=0.07, ChF=28.40, df=9 (p=0.0008); F=68% Al —.— 1.62 [1.22, 2.16] 100%
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Kapdlayyelakog Kivouvog- anti TNFa

Or1 anti-TNFa mapdyovTteg avtevdeikvovtal oc TvpgopenTikn KA otadiov NYHA -1V

OTOTE KAl Ol JEAETEC SeV TTEQIANAUPAVOLY ACBEVEIC e TTOONYNOEICA KAPSIAKN AVETTAPKEID

11587 aoBeveic ou Eekivovoav aywyn pe anti-TNF

AOY® KApPSIAKNG AVETAPKEIAG

» Ann Rheum Dis. 2013 Nov;72(11):1813-8. doi: 10.1136/annrheumdis-2012-202136.
Epub 2012 Nov 15.

Heart failure risk among patients with rheumatoid
arthritis starting a TNF antagonist

Daniel H Solomon ', Jeremy A Rassen, Bindee Kuriya, Lang Chen, Leslie R Harrold, David J
Graham, James D Lewis, Joyce Lii, Liyan Liu, Marie R Griffin, J R Curtis

Affiliations + expand
PMID: 23155221 DOI: 10.1136/annrheumdis-2012-202136

Y€ QLT TN MEAETN OLYKPIONKAY 8656 aoOeveic TToL Eekivovoav aywyn pe non biological DMARDs kail

Ta amroteAéopata £dei€av o1 N XeNnon e anti-TNF 8gv av€avel Tov Kiveuvo e1I0aywyng oTo VOOOKOHEIO

Table 4 Baseline characteristics of the subgroups based on the year of index date, after trimming based on the propensity score

Index date prior to 2002

nbDMARD (n=2111)

TNF antagonist (n=1869)

Index date 2002 or later

nbDMARD (n=6545)

TNE antagonist (n=9718)

Female gender 1790 (84.8) 1607 (86.0) 5644 (86.2) 8414 (86.6)
Age, years (mean=5D) 55.7+14.1 55.6+15.0 56.4+14.4 55.3+14.3
Race, Caucasian 1469 (69.6) 1316 (70.4) 3863 (59.0) 5916 (60.9)
Black 280 (13.3) 228 (12.2) 1063 (16.2) 1571 (16.2)
Other 362 (17.2) 325 (17.4) 1619 (24.7) 2231 (23.0)
Nursing home residence 86 (4.1) 107 {5.7) 245 (3.7) 308 (3.2)
Rheumatoid arthritis characteristics
Extra-articular manifestation 91 (4.3) 80 (4.3) 290 (4.4) 461 (4.7)
Non-naproxen NSAID use 1391 (65.9) 1281 (68.6) 4493 (68.7) 6751 (69.5)
Cox-2 selective inhibitor use 727 (34.4) 789 (42.2) 2312 (35.3) 3753 (38B.6)
Glucocorticoid use 1728 (81.9) 1544 (82.6) 5127 (78.3) 7807 (80.3)
< Cardiovascular factors >
Prior myocardial infarction 30 (1.4) 50 (2.7) 123 (1.9) 174 (1.8)
Peripheral vascular disease 87 (4.1) 103 (5.5) 246 (3.8) 354 (3.8)
Heart failure 68 (3.2) 75 (4.0) 291 (4.5) 357 (3.7)
Hypertension 756 (35.8) 641 (34.3) 2898 (44.3) 4177 (43.0)
Diabetes mellitus 392 (18.6) 394 (21.1) 1590 (24.3) 2328 (24.0)
Angina 36 (1.7) 52 (2.8) 141 (2.2) 176 (1.8)
Statin treatment 255 (12.1) 226 (12.1) 1745 (26.7) 2392 (24.6)
Transient ischaemic attack 28 (1.3) 16 (0.9) 61 (0.9) 88 (0.9)
Stroke 41 (1.9) 34 (1.8) 109 (1.7) 161 (1.7)
Coronary revascularisation 11 (0.5) 15 (0.8) 46 (0.7) 60 (0.6)
Hyperlipidaemia 886 (42.0) 80O (42.8) 3746 (57.2) 5254 (54.1)
B-blocker treatment 362 (17.2) 322 (17.2) 1645 (25.1) 2262 (23.3)
Loop diuretic use 257 (12.2) 261 (14.0) 1027 (15.7) 1477 (15.2)
Ace inhibitor use 390 (18.5) 356 (19.1) 1625 (24.8) 2332 (24.0)

nbDMARD, non-biological disease modifying antirheumatic drug; NSAID, non-steroidal anti-inflammatory drug.
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The Risk of Cardiovascular Events Associated With Disease-modifying Antirheumatic JR The Journal of

Drugs in Rheumatoid Arthritis Rheu mat0|ogy

Gulsen Ozen, Sofia Pedro and Kaleb Michaud -
The Journal of Rheumatology August 2020, jrheum.200265; DOL: https://doi.org/10.3898/jrheum.200265

2KOTroG. H ouykpion Tou Kapdiayyeiakou Kivouvou acBevwy pe PA 1Tou Aappavouv b-DMARDSs kai
tofacitinib vs csDMARDs

AoOBeveic TTou ouppueTeixav 21 xpovo otnv FORWARD study (1998-2017)

AtroTeAéopaTa:

>
>

>

1801 CVD yeyovoTa karaypdagnkav avaueoa o€ 18.754 pts

Anti-TNFa(HR 0.81, 95% CI 0.71-0.93) ka1 Abatacept (HR 0.81, 95% CI 0.30-0.83) peiwocav tov CV
risk oe ouykpion ue Ta csDMARDs

Ortav peAetnBnkav Eexwplotd ol anti-TNF Bp&bnke peiwon Tou CV risk o€ GAoug, EKTOC Tou
Certolizumab-pegol. Evw auti n geiwon ATAV CTATIOTIKA ONMAVTIKR Hovo He 1o Infliximab
(TrIBavov AOyw TOU JIKPOTEPOU apIBuoU acBevwy TTou AdpBavayv Toug AAAouc BioAoyikoug)

EmittAéov OTtav atrd Tnv avaiuon dedopEVWY aTTOKAEIoTNKAV 01 a0Beveic pe 10TopIkd CVD n peiwon
Tou CV risk pye 1o Abatacept dgv ATav TTAEOV OTATIOTIKA ONUAVTIKA (| acOevwv Kal CUPBAUATWY)

MTX: docoeapTwpevn N peiwon tou CV risk {(>15mg/week HR 0.82, 95% CI 0.74-0.90),
(s15mg/week HR 0.83, 95% CI 0.70-0.99)}



Table 2. Crude incidence rates and risk of composite cardiovascular disease events in

patients with rheumatoid arthritis by DMARD treatment

No. of Patient- Incidence rate | Unadjusted HR Adjusted HR]
events/exposure years 05% C1)
P ’ (95% CI)* (95% CI)
All patients 1,801/18,754 94,781 178 (1.69-1.87) - -
Glucocorticoids T26/9,544 32,287 225(2.10-242) | L19(L.16-1.22) 1.15 (1.11-1.19)
DMARD Category
csDMARDs 1,361/15,541 69,213 1.84 (1.74-1.95) Referent Referent

395/7,724

168 (1.51-1.87)

0.58 (0.52-0.65)

0.81 (0.71-0.93)

Infliximab

174/2,888

.68 (1.51-1.87)

0.95(0.81-1.12)

0.81 (0.71-0.93)

Etanercept

Adalimumab

142/3,850

0.79 (0.48-1.32)

0.50 (0.42-0.59)

0.50 (0.30-0.83)

Golimumab 3/286 3,085 1.36 (0.61-3.03) | 0.21(0.07-0.65) 0.92 (0.41-2.10)
Certolizumab 14/521 12,922 282(1.06-7.51) | 0.32(0.19-0.54) 0.63 (0.23-1.68)
NonTNFi bDMARDs and
tsDMARDs
Abatacept 201,147 19,213 0.79(0.48-1.32) | 0.24(0.15-0.37) 0.50 (0.30-0.83)
Rituximab 13/552 6,122 201 (LI1-3.63) | 0.47(0.27-0.81) 0.84 (0.48-1.47)
Tocilizumab 7/414 4,594 1.36(0.61-3.03) | 0.32(0.15-0.68) 0.92 (0.41-2.10)
Anakinra 4/160 1,764 2.82(1.06-7.51) | 0.79(0.30-2.11) (.63 (0.23-1.68)
Tofacitinib 1/301 2,301 0.57(0.10-4.01) | 0.10({0.01-0.56) (.23 (0.03-1.62)

*Per 1,000 patient-years

csDMARDs

TMFI

Abatacept

Rituximab

Tocillzurmab

Anakinra

Tofacitinib

MTX +/- other csDM AR D=

TMFi
Abatacept
Rituxmab

T o cilizuwm sk
Anakinra

To facitinib

Non-MTX csDMARDs

HR (95% CI1)
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Cardiovascular (CV) Risk after Initiation of Abatacept versus TNF Inhibitors in JR The Journal of
Rheumatoid Arthritis Patients with and without Baseline CV Disease Rheu mat0|Ogy

Yinzhu Jin, Eun Ha Kang, Gregory Brill, Rishi J. Desai and Seoyoung C. Kim -

The Journal of Rheumatology September 2018, 45 (9) 1240-1248; DOI: https://doi.org/10.3899/rheum.170926
Cohort study e xprion 0edouévwy atrd 2 pyeyAAec aocPaMIoTIKEC eTaIpiec oTnVv Auepikn (Medicare,
MarketScan)

AtroteAéopata: Aev UTTAPEE OTATIOTIKE Sla@opd PeTAcU Twyv acBevwyv Tou AduBavav ABA 1) anti-

TNF otnv Medicare cohort, o€ avtiBeon pe Tnv MarketScan oTtnv otroia utrepeixe To ABA oTnV pEiwon
ToU CV risk kartda 20%

ORIGINAL RESEARCH LT 4
vy American | American
=

Comparative Cardiovascular Risk of Abatacept and Tumor Necrosis
Factor Inhibitors in Patients With Rheumatoid Arthritis With and
Without Diabetes Mellitus: A Multidatabase Cohort Study

Eun Ha Kang, MD, PhD, MPH; Yinzhu Jin, MS, MPH; Gregory Brill, MS; Jennifer Lewey, MD, MPH; Elisabetta Patorno, MD, DrPH;
Rishi ). Desai, PhD; Seoyoung C. Kim, MD, ScD, MSCE

AtroteAéoparta: To ABA ouoXeTioTnke he HIKPR pEiwon Tou CV risk og aoBeveic TTou £€Taoyav

atrd Zakyxapwdn AlaBATn o oxéon PeE Toug aoBeveic TTou AappBavav Anti-TNF



Cardiovascular (CV) Risk after Initiation of Abatacept versus TNF Inhibitors in

Rheumatoid Arthritis Patients with and without Baseline CV Disease

Yinzhu Jin, Eun Ha Kang, Gregory Brill, Rishi J. Desai and Seoyoung C. Kim

The Journal of Rheumatology September 2018, 45 (9) 1240-1248; DOI: https://doi.org/10.3899/jrheum. 170926

Outcome Database HR (95% CI)
Coronary revascularization MarketScan 0.35(0.16,0.77) —a—
Medicare 0.75 (0.49, 1.14) —a—
Combined  0.63 (0.4, 0.92) .
hcidentHF | MerketScen ~ 100(014,729)
Medicare 0.76 (0.29, 1.99)
Combined  0.80 (0.34, 1.90)
Incident VTE MarketScan 2.08(0.39, 10.95)
Medicare 1.14(0.53, 2.48)
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Figure 3. Risk of secondary outcomes for ABA versus TNFi after PS matching in ba
HEF: heart failure; MI: myocardial infarction; PS: propensity score; TIA: transient isches
hoembalism.
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Figure 4. Risk of secondary outcomes for ABA versus TNFi after PS matching in baselffe CVD- subgrouf) ABA: abatacept; CVD: cardiovascular disease;

HF: heart failure; ML: myocardial infarction; PS: propensity score; TIA: transient ischemid

boembolism.
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2KOTTOG: 2ZUYKpIon TNG ao@aAgiag Tou Tocilizumab kar GAAwv b-DMARDs 010 Kapdiayyelako
ouoTnua og aoBeveic pe Peuparocidr) apBpitida (PA)

2UOTNUATIKI avaokoTrnon Kai diadikTuakr MeTa-avaAuon (randomized controlled trials, cohort studies)

"EAegyxoc kapdiayyeiakwyv ocuppapatwy {major adverse cardiovascular outcomes(MACE), Myocardial
Infraction(Ml), peripheral artery disease(PAD), cardiac heart failure(CHF)} TTou Trapatnpnlnkav peta mn
xprjon Tocilizumab (TCZ), Abatacept (ABA), Rituximab (RTX), anti-TNF og aoBeveic pe PA

AtroTeAéopaTa:
» Aiyotepa kapdiayyelokd ocuppauara ye o RTX
» Kapia diagopd petacu Tou TCZ kal Twv AAAwV BepaTtreiwy
» 'Epepayua Tou puokapdiou(Ml):
> Kauid dia@opd petacu TCZ kai csDMARD R anti-TNF

» Mikpdtepog Kivouvog e TCZ vs ABA (iowg Adyw AiyoTtepng xpriong o€ aoBeveic pe CV risk, €1Te1dr augavel
TNV OAIKA) XOANOTEPOAN)
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Table 1 Select studies that illustrate the relationship between particular therapeutic agents
and CV risk in RA

From: Autoimmunity and Inflammation Link to Cardiovascular Disease Risk in Rheumatoid Arthritis

Medication Studies N Study type  Summary of results
Nonbiologic DMARDs Widdifield et al. 23,994 Prospective  20% reduction in CV events (stroke, Ml, or congestive heart failure) in the setting of recent
(HCQ, SSZ, MTX) [70] 2019 cohort continuous MTX, either in combination or as monotherapy
TNF inhibitors Ljungetal. [76] 6864 Prospective 47 ACS events occurred in 1 year. A 50% lower ACS risk was seen in TNF responders compared
2016(Swedish Biologics Register) cohort with non-responders
Abatacept (vs. TNF Jinetal. [77] 13,036 Retrospective Abatacept was associated with an approximately 20% greater reduction in CV risk compared with
inhibitors) 2018(USA) cohort TNF inhibitors
Tocilizumab (vs. TNF Giles et al. [84] 3080 RCT No significant difference in the risk of MACE between treatment groups
inhibitor)
Sarilumab Fleischmann et 3358 Pooled Exposure-adjusted incidence of MACE with sarilumab combination and monotherapy was no
al. [81] cohort greater than that seen in the general RA population
Anakinra Ikonomidis etal. 23 RCT Improved vascular and left ventricular function in RA patients treated with anakinra, particularly
[82] 2008 those with prior documented CAD
Rituximab Van Vollenhoven 2578  Pooled Similar rates of Ml (0.41 per 100 person-years) in RA patients treat with rituximab compared to
etal. [83] 2013 cohort those treated with methotrexate and placebo
JAK inhibitors Taylor et al. [80] 3492  Prospective  No association between baricitinib treatment and the incidence of MACE, arterial thrombotic
cohort events, or congestive heart failure

2019 (50 countries)

DMARD disease-modifying antirheumatic drug, HCQ hydroxychloroquine, SSz sulfasalazine, MTX methotrexate, CV cardiovascular disease, MI
myocardial infarction, TNF tumor necrosis factor, ACS acute coronary syndrome, RCT randomized controlled trial, MACE major adverse cardiac event,
CAD coronary artery disease, JAK Janus kinase
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ABO32S CARDIOVASCULAR RISK ESTIMATION IN PATIENTS
WITH RHEUMATOID ARTHRITIS TREATED WITH
BIOLOGICS OR C-DMARDS

Evangslia Mols', Seusana Gazi', Dimira Maoschau”, Geargia Mpaili',

Stavros Theodorakepoulos', Konstantina Zoupidouw”, Mikolacs Kontodimopoulos®.
AT Ganeral Hospilal of Athica, Department of Rhewmatology, Alfens, Greece,
2wAT Garneral Hospital of Attica, Division of Management, Athens, Gresce

Background: Patierts with Rheurmaloid Arhritis (AA) are al increased risk
ol deaveloping alherosclerclic cardiovascular (CV) disease. Tha impad of
lraabtmeant with corwvanlional or biological dissasze modilying drugs (e- or
b-DMARD=s] on  inflammaton of systemic  cirsulation s an  important
quastion.

Objectivas: The aim of 1his sudy is to delerming 1he inlluence of ther-
apy (c-DMARDs or b-DMARDs] on 10 year GV risk in patlients wilh RA,

Mathods: A singla canler, observational study of 229 consaculive RA
palianlts, who weare breated with c-DMARDs or b-DMARDs mono’combina-
lion therapy for al least 18 monihs. The 10 ywear GV risk was calculaled

esulls: A tolal of 229 patienis wara includad, 111 recaivad A
arnd 184 e-OMARDs. Tha mean age was comparabla bebwasn 2 groups
(B2 4521274 ws B4.56:12 4Byears, p: 0.1596) and 148 (B4.63%) wara
fermale. Palienls receiving b-DMARDs had longer diseasa duration com-
pared to <-DMARDs group [(14.34:3 8% vs 9994593 yaars respaclivaly, p:
D.001) and comparable baselina FRS 10-year parcert OV risk {10.74
+A. B8 ws 11.6Z52B.TE raspeclively, p: 0.3710). Basaline patient distribution
across intarmadiale (3.6% ws 16.6%) and high (108319 ws 16.16%) FRAS
10-year GV risk calegories was comparabla batwesan treatmen! groups (b-
DMARDs vs o-DMARDs, p: 0.208), excopl low FRAS calegory [27.51% wvs
51.53%% respectivaly, p=0.001). Al monlth 18, FRS 10-year SV risk cate-
gory ramained stable in b-DMARDs patients (low: 21.88%. intermadiate:
108235, high: 5.24%, p: 0.47), whareas a significant shilt in FAS 10-year
CY risk calagory was chserved in c-DMARDs patients {low: 5B.1%, inlar-
mediate: 17.03%, high: 9.17%, p: 0.001}). Wihin-group 1the mean (S0}
change in FRS 10-year percent GV risk from baseline to month 18 was
slatistically significant for both b-DMARD:s (A: 10.74-8.34= 1.8 (1.14},
0.001] and ¢-DMARDs (A: 11.68-B.73= 295 {0.81 .20 1

onclusion: Falienis trealed wilh b- zeline  and
month 18 10-yaar CW risk. Howewar, both treatment arms indwucad signiti-
canl improvemant of 10-yvear GV risk al 18 months.




2upTtrepacpaTa-Kapdiayyelakog Kivdouvog oTnv
PeupaTtogidn ApBpiTida

» [TOAAEC aVvTIQAEYHOVWOEIC OTPATNYIKEC EXOUV
EMPAVIOTEI WC EVOEXOMEVN BEPATTEUTIKI TTPOCEYYION
yia TNV aOnpwuatwaon, 0Trwge, oTI BepatrevovTag
TNV QAEypovn ptropei va peiwdei o CV risk o
aoOeveig pe PA

» EULAR odnyieg 2015/2016 cupBouleuouy Tnv

ETTITEUCN UPEONG N XOMNANG EVEQPYOTNTAG VOO OU v protactive
000 TO dUVATOV ypnyopoTepa, OXI HOVO yia TO OPeAOC T o L D
OTIC TTIBaVEC DOMIKEG BAAPBEC Kal TN AEITOUPYIKOTNTA . k.
TWV 00BeVWY, aANG Kal yia T peiwaon Tou CV risk PR

» QOoT600 €ival aKOPa UTTO GUlATNON €6V N MEIWON e

(statin)

TNG @AEYHOVIG JIAUEOOU TNG PAPPAKEUTIKAG
aywync ue DMARDS gival n aitia pgiwong kai Tou

CV risk
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