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THE LANCET

Conrad N et al, Lancet 2022



BM) Joumals Cardiovascular risk factors and outcomes in early

m rheumatoid arthritis: a population-based study

Diagnosed between 2004 and 2016

Cumulative incidence of the composite endpoint (myocardial - o o _
infarction, stroke or heart failure) in people with rheumatoid Cumulative incidence of myocardial infarction in people with
arthritis (RA) and matched controls without RA. rheumatoid arthritis (RA) and matched controls without RA.

Nikiphorou E, et al. Heart. 2020;106(20):1566-1572.



Rheumatoid arthritis: CVD risk magnitude comparable to that
of diabetes mellitus
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RA and CVD rISk .The riskofincider‘1t CVI? is
Epidemiology & outcomes increased by 48% in patients

with RA compared to
the general population
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Zegkos et al, Ther Adv Musculoskelet Dis 2016



RA poor prognostic factors contribute to overall increased CVD

Data from a combination of 13 cohorts from patients with RA from 10 countries 5638
patients mean follow-up 5,8 years

Disease activity DAS> 3,2
Accounts for 13% of the risk

Seropositivity
Accounts for 12 % of the risk

ESR and CRP

Each account for about 5% of the risk

Up to 30% of CVD risk in RA patients is attributed to
Effective disease control is fundamental for the RA-related characteristics
reduction of CV risk
Cynthia S Crowson et al, Ann Rheum Dis 2018



Hi oo

Waber B et al, Nat Rev Rheumatol 2023



CANTOS Trial LoDoCo2 Trial

Ridker P, et al. N Engl ) Med 2017;377;1119-1131. Nidorf S, et al. N Engl J Med 2020;383;1838-1847.



Kravvariti E, Konstantonis G, Sfikakis PP, Tektonidou MG.
Progression of subclinical atherosclerosis in systemic lupus
erythematosus versus rheumatoid arthritis: the impact of
low disease activity. Rheumatology (Oxford).
2018;57:2158-2166



DM (p=0.007), Dyslipidemia(p=0.001), BMI (p=0.001) more common in RA




SYSTEMIC INFLAMMATION AND
MECHANISMS OF EXCESS
CARDIOVASCULAR RISK

Treatments required for
disease control - particularly
chronic corticosteroids and
Immunosuppressives

Nurmohamed et al, Nat Rev Rheumatol 2015



DISEASE SPECIFIC MECHANISMS
OF EXCESS CARDIOVASCULAR
RISK

SLE

Rheumatoid arthritis
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BIMODAL PATERN OF MORTALITY RATE IN ANCA VASCULITIS
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Lugmani R, et al, Rheumatology 2011
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Flossman et al, Ann Rheum Dis 2011



“The most important information”

“... the most important information to be gathered
from clinical trials in RA is not necessarily
comparison of agents, but rather the strategy of
tight control, aiming for remission.”

1/ set treatment target
2/ assess disease activity
3/ adjust treatment strategy

Sokka et al. Lancet 2009; 374:430-431



Ann Rheum Dis 2015;17:480-489 Ann Rheum Dis 2017 Apr;76(4):654-660



BM Journals N o
Clinical and epidemiological research
Extended report

Annals of the

DIl Improved sunvival in heumatoid arthritis: a genera
population-based cohort study

Widdifield, Arthritis Care & Research 2015

Zhang Y et al Ann Rheum Dis 2017 Heckett SL et all, Ann Rheum Dis 2023



Bournia et al, RMD Open 2021



115 patients with active RA on MTX received were
randomly assigned to receive TNF inhibitor or

HCQ + SLS (triple therapy)

Baseline and follow-up 18F- fluorodeoxyglucose-positron
emission tomography/CT scans were assessed for change in
arterial inflammation, measured as an arterial target-to-
background ratio (TBR) in the carotid arteries and aorta.

8% decrease in vascular inflammation overall (in
the most diseased vessel - carotid or aorta),
p=0.001

Solomon D et al, Ann Rheum Dis 2023






* HR for MACE tociizumab vs. etanercept

+ 1,06 (95%C10.77, 1.43) for ntention to treat population
o MACE rate 1.82/100 patient years for toclizumab group
* MACE rate 1.70/100 patient-years for etanercent group

o 111 (95% C10.78, 1.62) for on-treatment population
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Rabia Agca et al. ] Rheumatol 2020 Raadsen R et al, Semin Arthritis Rheum 2023



4,488 treatment courses with MTX and 13,056 with TNFi.
Everyone had started MTX or a TNFi between 2012 and
2021 AND were followed for 1 year from the first date at
which remission was recorded (40% and 32% of MTX- and
TNFi).
15 ACS in MTX vs 12 in TNFi group

Patients with RA who reach remission on MTX have a similar ACS risk
as those reaching remission on TNFi. The incidence rates of ACS in patients in remission
were comparable to the incidence rate in the general population. EULAR 2023 Abstract: OP0038



Monitor individual risk factors
e.g. Hypertension in RA

30%

Of the total RA population in secondary
care, 70% are hypertensive...

/N
Of those with hypertension, 0% 5104
~40% remain undiagnosed...

/N
Of those diagnosed, ~80% are 290

sub-optimally controlled... 28%

Panoulas et al. Rheumatology 2007;46:1477-82.



LIPID PARADOX IN RA



LIPID PARADOX IN RA



Atorvastatin 40mg (n=1504) Placebo (n=1498)
Type of adverse event Number of % Number of %
(ICD10 chapter) patients (of group) patients (of group)

Infectious and parasitic disease 16 11 15 1-0
28 19 30 20

Blood and blood forming organs and

) X 5 0-3 2 0-1

immune system diseases

Endocrine, nutritional and metabolic

. 1 0-1 1 0-1

disease

Mental & behavioural disorder 2 0-1 1 0-1
4 03 10 07

Eye & adnexa 8 0:5 5 03

Ear and mastoid disease 2 01 0 0-0

Circulatory disease 40 27 45 3-0

Respiratory disease 33 2:2 38 25

Digestive system disease 37 2:5 28 19

: 20 13 22 15
disease
B 09 " 07 Atorvastatin was safe, with no excess reports of muscle pain or other

Symptoms, signs and abnormal clinical significant symptoms among those allocated atorvastatin compared to those
and laboratory findings not elsewhere 8 0-5 10 0-7 0. 0

I receiving placebo.

18 12 16 11

[None | 111 74 97 65

[ Missing | 14 09 14 0-9

298 198 292 195 Kitas et al, Arthritis & Rheumatology 2019
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artery disease

Vancheri F et al J Clin Med 2020 Allanore et al, Clin Exp Rheumatol 2010









Amigues | et al, Circ Cardiovasc Imag 2019






Left Ventricular Diastolic Dysfunction
FPredicts Mortality im Patients With

.]ACC Svstemic Sclerosis

Journals
Aaanders F1. Tennoce ., WD _ 7P Klaus ZvMiurbraoech, MID, PalD, S Johanna C. Andreassen, BSc, Havard Fretheirm, WIID, =
Torhild Garen. MSc.” Einar Gude., MDD, PalD.” Arme Andreassen, MDD, P, Svend Aakhus, WMID, Pl <

ywitnd Molbergs, MDD, PalD 2P Anma- -Maria Hoffmmann-wvold., MDD, PaEla-P

275 SSc patients assessed with echo and 186 f/up (median 3,4 years)

46/275 (17%) DD 54/189 (29%)DD

57% of patients with DD at baseline died, compared with 13% without DD

J Am Coll Cardiol. 2018 Oct 9;72(15):1804-1813.



NON-ISHEMIC HEART FAILURE IN RHUEMATOID ARTHRITIS

Sherine G. Ann Rheum Dis 2008

9889 patients with RA and 9889 control patients without
autoimmune disease matched for age, sex, and race.

v'RA was associated with an increased risk of HF, with the majority of cases (60%) being HFpEF
v/ among patients with RA, higher levels of CRP were associated with greater risk for HF while
methotrexate use was associated with lower risk of HFpEF

v’ the pattern of comorbidities and their relative strengths of association

differed between patients with RA who developed HFpEF and HFrEF ((hypertension, obesity, chronic

kidney disease, DM)

Ahlers MJ, et al. J Am Heart Assoc 2020 May 18;9(10):e014661.



BMJ Journals

Annals of the . .
Rheumatic Diseases

Among 2044 RA patients (90% male, mean age 63.9 years, baseline DAS28-CRP 3.6), there were 378 incident CVD events. Using MSM, MTX use was
associated with a24% reduced risk of composite CVD events (HR 0.76, 95% Cl 0.58 to 0.99) including a 57% reduction in HF hospitalisations (HR 0.43, 95%
Cl10.24t0 0.77)

Johnson TM, et al. Ann Rheum Dis 2021;80:1385-1392.



MYOCARDIAL INFLAMMATION IN THE ACUTE PHASE OF
SYSTEMIC DIEASES (..when the heart is burning... )

e Subtle clinical signs which may be overlooked due to the

coexistence of systemic features of the disease
* Absence of specific manifestations
e EGC, Echo lack sensitivity

* Endomyocardial biopsy difficult to perform







HEART DISEASE IN RHEUMATIC DISEASEAS

v'different constellation of clinical signs which makes the clinical evaluation complex

v'sedentary style of life

v'ankle swelling and reduced functional capacity can be misinterpreted as signs of RA rather than

progressing HF



RMD Open 2023;9:e003601




Assess composite CVD risk in RA

Exclusions FRS?! NCEP? SCORE?
Age >75, Age >80, Age >65,CVD / Diabetes / TC =8 Age >80, Age 275,

CVD/Diabetes CVD/Diabetes /LDL 26 / BP 2180/110 CVD/Diabetes CVD/Diabetes
Age/gender v v v v v
Postcode v
Ethnicity v
BMI v
Smoking v v v v v
FHx CVD v v v
Diastolic BP v 4
Systolic BP v v v v v
TC v v v v v
HDL v v v v v
BP treated? v v v
RA v
AF x 1.5 per EULAR v
CKD recommendations v
hs-CRP v
1. Schnabel, et al. Lancet 2009;373:739-45. 3. SQORE. Eur Heart J 2012 May. Epub. AF = atrial fibrillation; CKD = chronic kidney disease; FHx =
2. NCEP. JAMA 2001;285:2486-97. 4. Ridker, et al. JAMA 2007;297:611-9.

family history; FRS = Framingham Risk Score; NCEP = National
Cholesterol Education Program; RRS = Reynolds Risk Score

5. Hippisley-Cox, et al. BMJ 2008;336:1475-82.




EULAR recommendations for cardiovascular disease
risk management in patients with rheumatoid
arthritis and other forms of inflammatory joint
disorders: 2015/2016 update

R Agca,’ S C Heslinga,' S Rollefstad,” M Heslinga,’ | B Mclnnes,®> M J L Peters,*

T K Kvien,® M Dougados,® H Radner,” F Atzeni,® J Primdahl,® %" A Sédergren, 2
S Wallberg Jonsson,'2 J van Rompay, '3 C Zabalan,’® T R Pedersen,'®

L Jacobsson,'®'” K de Vlam,'® M A Gonzalez-Gay,’® A G Semb,?° G D Kitas,?’

Y M Smulders,* Z Szekanecz,?? N Sattar,?> D P M Symmons,2* M T Nurmohamed?®

Agca R, et al. Ann Rheum Dis 2017;76:17-28. Drosos GC, et al. Ann Rheum Dis 2022;81:768-779.

v’ Sufficient control of disease activity

v' Management of traditional CVD risk factors (as per general population)
v’ Life style changes (smoking, diet, exercise)

v" Minimization/discontinuation of steroid use

v’ Disease specific CVD manifestaions



MANAGING CVD RISK IN SYSTEMIC RHEUMATIC DISEASES

Management of CVD risk factors (hypertension, dyslipidaemia and glucose intolerance

irrespective of whether they are the result of the disease or its treatment ) Lifestyle modifications (smoking, exercise, weight loss, diet)




ORAL Surveillance Safety Trial: Tofacitinib vs. TNF Inhibitors

Tofacitinib was not non-inferior to TNF
inhibitors for cardiovascular events

The incidence of MACE was

higher with the combined tofacitinib
doses (3.4%; 98 patients) than with
a TNF inhibitor (2.5%; 37 patients).

Ytterberg SR et al. N Engl J Med. 2022 Jan 27;386(4):316-326



Risk factors

Age>65

History of CVD/MI/thromboembolic event
History of current or past smoking

CVD risk factors (hypertension, DM, obesity)
Risk factors for clots (blood clotting disorders, hormone replacement

therapy, major surgery or immobile)



Charles-Schoeman C, et al Ann Rheum Dis 2023 Jan;82(1):119-129.






Patients < 65 year old and never smoked (low risk population)
showed no detectable increase risk for MACE for TOFA
compared to TNFi

Kristensen L, et al Ann Rheum Dis 2023



Patients < 65 year old and never smoked (low risk population)
showed no detectable increase risk for VTE for TOFA
compared to TNFi

Kristensen L, et al Ann Rheum Dis 2023



The Swedish Rheumatology Quality Register was linked to national health
registers

to identify treatment cohorts (exposure) of initiators of a JAKi (TOFA/BARI), a
TNFi, or a non-TNFi bDMARD (n=32 737 treatment initiations).

We also identified a general population cohort matched 1:5, n=92 108), an

‘'overall RA’ comparator cohort (n=85 722)

Selection bias — no information on disease activity

Real world data: Swedish registry

Kaplan Meier failure function for VTE
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Molander V, et al. Ann Rheum Dis 2022




13492 patients with RA initiating a JAK1, non-TNFi
bDMARD or TNFi treatment (Swedish Rheumatology
Quality Register between 2016 and 2021).

MACE: myocardial infarction, stroke and fatal CV events

o

N —

o JAKi
————— non-TNFi bDMARDs
----------- TNFi

wn

o || ——- General population

Failure proportion
0.10
|

0.05
1

0.00
1

Time since treatment initiation (years)
Number at risk

JAKi 3037 1234 434 0
non-TNFi bDMARDs 5396 2253 1022 274
TNFi 11307 4957 2085 538

General population 62544 92537 32978 11388

Bower H, et al. RMD Open 2023;9:¢003630.



Real world data from registries of 16 countries
Over n= 50,325 treatment courses initiations

there were 182 incident MACE reported

MACE: myocardial infarction, stroke and fatal CV events

EULAR 2023 Abstract: OP0219



What is next - CV risk assessment

JAK inhibitors are here to stay
(great efficacy, novel indications)

RA disease control is protective against CVD outcomes
Screening patients for various risk factors prior to
therapy selection “high risk population” (age, smoking,
history of ASCVD, VTE, PE)

Continue to weight CVD risk and benefit

Individualize therapy for patients with RA

taking into account risk factors,

co-morbidities and concomitant medications.

More data for well-design longitudinal studies

Reduce risk
Maximize benefit

Cacciapaglia et al, Clin Exp Rheumatol. 2023



2YMITEPAZMATA

* JTOL CUCTNHOTLKA PEVMATIKA VoorjuoTa N KapdLayyeLakn voonpotnta amoteAEl Evav amno
TOUG ONMOVTLKOTEPOUC TIAPAYOVTEC TIPOWPNCS BvNTOTNTOC

e OLKAQOOLKOL KL OL VEOTEPOL TIAPAYOVTEC KvdUVOoU eival EZIZOY onpavtkotl ya tnv
avamTuén KapdLayyeLOKAC VOOOU Kol Ba ipEmeL va apakoAouBouvtal o€ TakTIKA Baon

* H moAUTTAOKOTNTA TWV INXOVLIOMWY TIOU EUTTAEKOVTOL OTNV AVATTTUEN KapSLaYYELOKAC
vOoou ota PpAeypovwdn voorpata KAvouv To oXeSLOOUO Kal TNV KoBLEPWON CTPATNYLKWV
npoAnync oLaitepa Suoxepn.

e YupBatika kot Brohoyikd DMARDS pmopet va €xouv BAamtikni enidpacn oto puokapdLo,
aAAQ TauToxpova gival Suvatov va LELWOOoUV ToV Kivouvo KapdLlayyelakng vOoou
e\EyXOVTAC TN OCUOCWPEUTIKN Spacon Tou cuotnuatikov pAeypovwdouc poptiou cUVOALKA
oTO KapdloayyeLakdo cuotTnua



