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Disease RA | SLE | APS|SSc| AS| PsA Cardiovascular risk Cardiovascular risk in SLE or RA

MI v |/ v S in general population B Hypertension
CHF v IV v |V

PAD VAR 7 B Diabetes

PH v B smoking
Myocardial diseases v /7 v v B Dysiipidemia
Endocardial diseases v |V v v

Valvular disease + |/ |V v B Age
Pericarditis v v ! Gender
:jf;;ns (coronary, I Miscellaneous
Conduction defects + v |V Y || Disease-related factors

100 —

= 1.00

& 80 2

e o

[0}

2 =

£ %07 % 0.95

2 -

= RA L

g b

= 40 — <

E 2

s Non-RA hat

S 20 ° 5 0.90 - —— Nondiabetic controls

P <0.001 3 ) ) . .
o : : : : @ L — Nondiabetic patients with RA
= o
o] 10 20 30 40 ) . .
) ) ) 5 —— Patients with T2DM
Time since index date (year) =

Number at risk o 0.00 T T 1
RA 575 336 133 51 7 0.00 1.00 2.00 3.00
Non-RA 583 386 189 75 15

Time from baseline (years)

Symmons, D. P. M. & Gabriel, S. E. Nat. Rev. Rheumatol. 7, 399-408 (2011)

Nicola, P. J. et al. Arthritis Rheum. 52, 412—-420 (2005)
Peters,M. J. et al.Arthritis Rheum. 61, 1571-1579 (2009)
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+ Drug Safety and Availability

A

The
European Journal
of

FDA requires warnings about
increased risk of serious heart-
related events, ¢

Heart Failure

The European Journal of Heart Failure 4 (2002) 559-561

www.elsevier.com/locate/heafai

clots, and death forfJAK inhibitors
that treat certain chronic Clinical trials update: RENEWAL (RENAISSANCE and RECOVER) and
. oxs ATTACH
inflammatory conditions
A.P. Coletta*, A.L. Clark, P. Banarjee, J.G.F. Cleland
Appro Ved uses aISO being I’mlted to Certain patlents Department of Academic Cardiology, University of Hull, Castle Hill Hospital, Cottingham, Kingston upon Hull, HU15 5]Q, UK

Received 17 June 2002; accepted 1 July 2002

f Share | W Tweet | %% Email

NYHA Il & IV:
Avoid use of Tumor Necrosis Factor alpha inhibitors

12/2021 Update: The issues described below
have been addressed in product labeling.
Health care professionals and patients can
access the approval letters and latest

nrescrihing information in Drmes@FDA:
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ACC.23

TOGETHER WITH 3843

: JACC March 7, 2023
wcc Volume 81, Issue 8, suppl A
Complex Clinical Cases

CASE FROM CARDIO-RHEUMATOLOGY CLINIC: IMPORTANCE OF MULTI-MODALITY IMAGING IN
ASSESSMENT OF A PATIENT WITH PSORIATIC ARTHRITIS

61-xpovo¢ acBevric pe evepyo WA uttd avti-TNFa avaoToAéa (etanercept)
TTPOCEPXETAI OTO PEUPATOAOYIKO ECWTEPIKO 1ATPEIO YE BUOTIVOIQ TTPOCTTABEIaC

HKI: k@ / Triplex d1a08wpakiké: Pucololoyikr) KivATIKOTNTA ToixwuaTtog AP/AE
KOINOTATWYV

2ITIVOnpoypa@nua: XwEic OTOIXEIO I0XAIMIKNG KAPJIOTTABEIOC

LDL 137 mg/dL, Hs-CRP 12.7 mqg/L. BMI 31
Ospameutikn amopaorn: MNapd Tov apXIKO QUCIOAOYIKO EAEYX0, O AOBEVIC EiXE ONUAVTIKOUC
MAPAyovTeS KAPOIayyEIaKOU KIVOUVOU e ouveXI{OMEVN) OUCTNNATIKN PAEyOvV Kal TavV
TTAPATTEMPONKE OTNV KAPDIO-PEUNATOAOYIKE KAIVIKA




AEV NTAV AUTO TTOVU TTEPIMEVAME... N MNTTWG
nTav...

Severe LAD

Severe LOx stenosis sences

Severe RCA stenosis

i o cainger oo £

Left Anterior Descending Artery 98th percentile
Left Circumflex Artery 99" percantile
Right Coronary Artery 87" percentile

A. Representative examples of CCTA demonstrating a large amount of calkcified and non-calcified plague resulting in severe 3 vessel disease. Left side panel: 70% mid Left
Main stenosis. B. Representative fat attenuation index (FAI) of the LAD. FAl defined as the mean CT attenuation value of PCAT (peri-coronary adipose tissue) with values
from -190 to -30 Hounsfield unit (HU). C. FAl-Score is an individualized quantification of coronary inflammation of each epicardial coronary artery adjusted for age and
gender, overall score 19.7 based on coronary artery with highest degree of inflammation. D. The CaRi-Heart Risk estimates the absolute risk of a fatal cardiac event within
the next 8 years based on the personalized FAl score, plague burden and clinical risk factors. *PCAT analysis performed by Caristo Diagnostics and is not FDA approved.

CT orspavioypagia. 2oBapou Babuou otévwon 3 ayyeiwv - CAD with 70%
apIoTEPN KUPIO OTEVWON KAl aBnpwHaTIKES TTAAKEC uwnAoU KIVOUVOU

Ocparreutikn rapéuBaon. CABG 3 ayysiwyv + orarivn + aomipivn
+ 110 £m0eTIKN Bsparreia yia tnv YA
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Cardiology > Prevention

Colchicine's Rebirth as Cardiovascular Drug Approved by FDA

— Repurposed anti-inflammatory drug may be used alone or in combination with standard meds

by Nicole Lou, Senior Staff Writer, MedPage Today
June 20, 2023

colchicine (Lodoco)

@009

The FDA approved colchicine (Lodoco) for cardiovascular prevention in adults with
established atherosclerotic disease or multiple risk factors, making it the first anti-
inflammatory medicine with such an indication.

The U.S. Food and Drug
Administration (FDA) has
approved LODOCO as the
first anti-inflammatory
atheroprotective
cardiovascular treatment
demonstrated to reduce
the risk of myocardial
infarction (MI), stroke,
coronary revascularization,
and cardiovascular death
in adult patients with
established atherosclerotic
disease or with multiple
risk factors for

cardiovascutar disease.




O1 PeupaTikéG | DAeyHOVWOEIG TTAONOCEIC WG AITIO
auU¢NMEVNG VOO NPOTNTAG OTO KAPOIAYYEIONKO CUCTNMO

Myocardial
Congestive heart failure
Left ventricular hypertrophy
Diastolic dysfunction
Myocardial fibrosis
Amyloidosis

Libman—g:(lz‘:(lgavre seiation / Cardiovascular "\ Pericardial
o manifestations Pericardial effusion
Valvular regurgitation . of rheumatic .
Valvular nodule \_ diseases
Electrical Vascular
Sudden cardiac death Atherosclerosis
Ventricular arrythmia Arterial stiffness
Supraventricular tachycardia Vasculitis
Atrioventricular block Thrombosis

Prasad, M. et al. Nat. Rev. Cardiol. 12, 168-176 (20
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Ischemic heart disease

Traditional risk
factor
Systemic Acute myocardial
inflammation infarction

\ N
< > . Increased case fatality

Raised CVD mortality

Increased CVD morbidity
Traditional cardiac risk factors Disease-related factors Treatment
Age Autoantibodies Steroids
Gender Inflammatory proteins NSAIDs
Smoking Cytokine profile Leflunomide
Obesity Genetic determinants Ciclosporin
Hypertension T,17/Tgeq imbalance
Dyslipidemia Type 1 interferon
Sedentary lifestyle C2 deficiency
Family history of CVD
Metabolic syndrome
Insulin resistance
Diabetes

Johri Nis et al. Health Sci Rev 8 (2023)
Symmons, D. P. M. & Gabriel, S. E. Nat. Rev. Rheumatol. 7, 399-408



AOIVI] TTAUOAOYIA KOl KOIVOI NNXOVIOMOI IOTIKNG

BAapng!

Rheumatoid arthritis

TNF-a
Endothelin

Autoantibodies
(e.g. oxLDL)

Metalloproteinases
T-cell activation

Macrophage
activation

Adhesion
molecules
(e.g. VCAM-1)

L6

Atherosclerosis

Table | Shared disease mechanisms in rheumatic diseases and

CVvD

Mechanism

Pathway in vascular
disease

References

Cytokine-induced
macrophage migration and
activation

Cytokine-induced upregula-
tion of procoagulant factors

Systemic endothelial activa-
tion with upregulation of
MHC class Il molecules

Clonal expansion and activa-
tion of abnormal T-cells

Anti-phospholipid

Ox-LDL scavenging and Ross 1999
formation of vulnerable Hansson 2005

atherosclerotic plaque

Increased systemic
thrombodiatesis

Endothelial dysfunction
Increased T-cell migra-
tion and activation
Cytotoxicity leading

to plaque damage
Local cytokine
upregulation

Increased arterial and

Dixon and
Symmeons 2007

McEntegart et al
2001; Sattar et al
2003

Vallbracht et al
2002; Turesson
2004

Park et al 1997
Liuzzo et al 1999
Michel et al 2007

Toloza et al 2004

antibodies venous thrombodia-
tesis
Table 16.3 Prevalence of traditional risk factors
Prevalence Smoking Hypertension DM Dyslipidemia Obesity
RA 1 1 11 1 1
SLE 1 11 1 1 1
General population T T T - 1

Prasad, M. et al. Nat. Rev. Cardiol. 12, 168-176 (2015)

Turesson, C.. et al. Vasc Health Risk Manag 4(8); 608-814
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Disruption of vascular repair
* Altered anti-oxidant
metabolism

Endothelial damage

* Release of pro-inflammatory
mediators

* Insulin resistance

* Altered lipoprotein levels

* Release of acute-phase
reactants

Local inflammation [[EE———

Caused by:
* Shear stress
* Immune infiltrates

Influenced by

* Metabolic features

* Lifestyle factors

* Cardiovascular risk factors

Effects in other tissues D —— Sy n0Vial inflammation
—_—

=l

Liver  Adipose  Skeletal
tissue muscle

L Systemic inflammation

-.._ * Altered anti-oxidant metabolism
o i 3

(S ;

Synovial tissue

Endothelial damage
* Release of pro-inflammatory cytokines
P ohoF ibody develof

* Oxidative stress
* Endothelial cell injury or death

Disruption of vascular repair
* Impaired migration and mobilization
* Limited self-renewal

.

7
pr ofp e

|Endothelial cells

cytokines _ o
Q0 o

(e (e (a» = = = = = = - (o (o (=
Thrombus
T,land T,17 2
X
= =)
oo
(V¢ o
Local and > % Corel o Oo -/
systemic Y & (e} 00
inflammation - (o Lipid-rich , O Plaque
0090 ) &S g‘b 06 ® necroticcore O
0°% 0o?® O .
Pro-inflammatory (0] o) 00 o

O 4 T 2 Oo‘(’)Oo
00 G288 59 °Ffo " %0

=

Initiation

Progression

. Atherosclerosis
~ progression

IL-2-mediated

« T Angiogenesis

 Pro-inflammatory
macrophages

¢ T Inflammation

« | Tissue healing

IL-15-mediated

« | Systolic and
diastolic heart
function

« 1t Atherosclerosis
progression

« 1 Infarct size

EPO-mediated

« 1 Erythropoiesis
(4 heart function
in anaemia)

TPO-mediated
¢ * Thromboembolism?

IFNy-mediated

« * Atherosclerosis

« * Foam cell
formation

IL-6-mediated
s 1 Lipid levels
= Lipid composition
pro-atherogenic
« * Heart failure?
« T Myocardium fibrosis
versus
s 1 Heart survival pathways
(stabilization in ischaemia-
reperfusion injury)

IL-12-mediated

+ 1 Atherosclerosis

= 1 Ischaemic cardiomyopathy
« 1t Cardiomyocyte apoptosis
« t Myocardium fibrosis

IFNa/B-mediated

« * EBV and/or
CMV viral
infection-
mediated
vascular
pathologies

Szekanecz, Z., Buch, M.H., Charles-Schoeman, C. et al. Nat Rev Rheumatol 20, 101-1
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Accentuated traditional Rheumatologic disease-related
risk factors drivers of atherothrombosis
Rheumatoid arthritis
Dyslipidaemia TNF, IL-1, IL-6, anti-CCP Abs
l » 4‘CD4"‘CD28‘ and Th17/T reg imbalance
Auto-Abs

Smoking

complement + ANCA-vasculitis
mlcro articles /
O& Hypertension P cANCA, pANCA and FcyR

- - ~ PAI- 1
_— o — Fib
M | Physical inactivity e, \ Lol
g i 0l om Relapse/remission
on Insulin resistance MPO
T ‘ SLE ==pPMN activation=sHOC|

Obesity Healing/healed IFNy, FeyR ROS

vasculitis anti-dsDNA Ab,

Large vessel vasculitis
Granulomatous arteritis, anti-EC Abs
Distorted arterial anatomy
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Promotes inflammatory
cell infiltration during Earliest stage of
active disease Endothelial activation atherosclerosis
Increased expression of cellular

adhesion molecules

Involved in initiation,

progression and
Synovial infiltration Inflammatory cell infiltration rupture of plaque
Dominant macrophage and T,1-
cell infiltration

Presence of

Facilitates cellular neovessels associated
infiltration and with increased
’ Neovascularization .
\ tissue hypertrophy B fi=sue hypoia will rupture risk
vascular growth factor production
Synovial joint Erosion of fibrous
Cartilage degradation cap leads to
and bone erosion Collagen degradation rupture and thrombosis
Mediated by matrix metallo-
proteinases
Healthy joint Rheumatoid arthritis Atherosclerosis Healthy coronary artery
Synovial lining _I_.‘ Leukocyte adhesion
Bone @
Monocyte/macrophage
‘ Bone erosion | N S k| function
P T * Production of MMPs
’ Pannus formation I (L6~
' {=z| Plaque destabilization
‘ Cartilage degradation I — —_— « Thrombus formation
Osteoclasts AR L Endothelial dysfunction
Cartilage ‘ » Expression of adhesion
: molecules
i « Production of tissue factor
JAK-STAT * Production of MMPs
signalling

— | Smooth muscle cell function
* Production of MMPs
« Cell proliferation

Thrombus

Weber, B.N., Giles, J.T. & Liao, K.P. Nat Rev Rheumatol 19, 417—




ATTOKpOUOVTOG TN QPAEypOVA B0 CTAUATHOOUME
TNV KA vOO0 OTOV YEVIKO TTANBUOUO;

THE PRESENT AND FUTURE

JACC STATE-OF-THE-ART REVIEW

Targeting the Immune System in

Atherosclerosis
JACC State-of-the-Art Review

ccessful Anti-inflammatory Therapies Attemp

in Atherosclerosis

ladib

p38 MAPK

.

Macrophage

espladib 1

Veliflapon

Non-specific Inmune-modulators:
Methotrexate

Endothelium
Dysfunction

sPLA2 5-L0

Leukotrienes

‘ l PArachidonic LTB4/LTCA
oL 9, @0xNErA Acid
Tp-PLAZ LPC
éf’\:\ {J\j‘ 3
Dying Cell _ g ~ T
F‘“’" Cells VSMC Proliferation "G

! ; —
Tian X. Zhao, MD, MPx., Ziad Mallat, MD, PuD .@— m@&
b . e e e
e e =
e S — —_— —
TABLE 1 Anti 'y Therapies, Their and for Failure
Drug Name Pathway Clinical Trial (Ref. #) Number, Primary Endpoint Possible Reasons H|GHL|GHT5
BI-204 oxLDL antibody 1. GLACIER (25) 1. n =177, arterial inflammation « Low levels of inflammation in patient ic i H -
o ot ordatin e Atherosclerosis is .an |nﬂamm€1to ry dIlS
« Fcy receptor stimulation ease. However, this hypothesis remained
Darapladib Lp-PLA2 inhibitor Mohler et al. (30) 1. n = 959, plasma Lp-PLA(2) activity e Lp-PLA2 activity predicted cardiovas- unproved in the clinic due to the failure

IBIS-2 (31)
STABILITY (32)
SOLID-TIMI 52 (33)

itk ol kd

Varespladib sPLA2s inhibitor 1. FRANCIS (35)

2. VISTA-16 (36)
Atreleuton 5-LO inhibitor 1. Tardif et al. (45)

2. Gaztanaga et al. (46)
Veliflapon FLAP inhibitor 1. Hakonarson et al. (44)
Losmapimod P38 MAPK inhibitor 1. Elkhawad et al. (54)

2. SOLSTICE (55)

3. LATITUDE-TIMI (56)
Methotrexate Dihydrofolate 1. CIRT (3)

reductase inhibitor

N

w

»

N

—

. n = 330, atheroma deformability on

IVUS and CRP

. n = 15,828, cardiovascular death,

MI, or stroke
n = 13,206, composite of major
cardiovascular events

. n = 625, change in LDL-C

n = 5,145, composite of major
cardiovascular events

. n =191, blood stimulated

leukotriene LTB4
n = 52, arterial inflammation on
FDG-PET

. n =191, changes in levels of

biomarkers

. n =99, arterial inflammation

on FDG-PET

n = 526, safety outcomes,
efficacy—CRP, BNP, troponin

n = 3,503, composite of major
cardiovascular events

. n = 4,786, composite of major

cardiovascular events

cular events only in participants with a
history of stable vascular disease
Widespread statin use in trials
Lp-PLA2 did not decrease markers of
system inflammation

Inconsistent results from genetic
studies

Marginal reduction of CRP

Some sPLA2s are atheroprotective—
varespladib too nonspecific

Negative Mendelian randomization
studies—may be a biomarker

Total deletion of 5-LO did not affect
atherosclerosis in mice

May affect specialized pro-resolvin
mediators

Genetic data for FLAP associates with
CAD only in certain population
Insufficient reduction of systemic and
vascular inflammation

Can promote endoplasmic reticulum
stress-induced apoptosis in
macrophages and enhances plaque
necrosis

Low level of inflammation in patient
population

Irrelevant mechanistic pathway

of previously attempted anti-
inflammatory therapies in reducing
cardiovascular events.

Reasons for the previous failures include
redundant inflammatory pathways, over-
lap with pathways targeted by existing
therapies, and little support for a causal
role of the targeted pathways in genetic
studies.

CANTOS showed that selective targeting
of inflammation through inhibition of IL-
1B improves cardiovascular outcomes.
Several therapies targeting the innate
and the adaptive arms of the immune
system are currently in clinical trials.

Zhao and Mallat JACC 73; 13
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B. Pathways for Current and Future Anti-inflammatory Therapies

THE PRESENT AND FUTURE

Non-specific Inmune-modulators:
Hydroxychl

Membrane- loroquine

signaling
Tocilizumab —IL-6 ——

Trans-signaling

JACC STATE-OF-THE-ART REVIEW

== CRP, Fibrinogen

€031 =+—|
L

Targeting the Immune System in

Atherosclerosis
JACC State-of-the-Art Review

Tian X. Zhao, MD, MPui, Ziad Mallat, MD, PuD

TABLE 2 Therapies Currently in Clinical Trials, Their Pathways and Potential Pros and Cons for Their Future Development and Progress

Trial Reference— Patient Population—

Colchicine NLRP3 inflammasome

inhibitor

NCT01709981-undergoing coronary
angiography— IL6 level

NCT02554111—undergoing coronary
angioplasty—Peri-procedural Ml

Licensed small-molecule drug.

Has reduced a composite endpoint of CV
events in a small randomized, observer-
blinded trial

Significant side effects,
especially gastrointestinal

TREMT
hibitors

Rheumatoid arthritis

« Methotrexate

Efferocytosis of Dying Cells

[ a
CD47/SIRP,
i lnhlﬁou :

——

Lo

1 {cD40-TRAF6 Blockers | | Depleting Antibodies |

Atherosclerosis

(troponin) —
NCT02551094—acute MI- composite
of major cardiovascular events : i
NCT01906749—ACS—compasite of * Anakinra _.@ ———— e« Canakinumab
MCC950 NLRP3 inflammasome N/A Small molecule and specific inhibitor of More specific inhibitors being
inhibitor NLRP3. developed PR i
Positive results in preclinical models .
Anakinra IL-1 receptor antagonist ~ NCT01950299—STEMI patients—CRP Early phase studies show decrease in Rebound effect of CRP and IL-6 « Tocilizumab ; IL. ~ ! Ziltiveki B
Iy P a . = ] e —
levels inflammation in the short-term on stopping of unknown Saril b L B A0 ¢ ziltivekima
" ® Sariuma; . = .
significance. '
Genetic studies of ILTRN \_l_| '
(encoding IL-1Ra) are not — @ 1
supportive + Adalimumab . '
Xilonix Anti-IL-1z antibody Sayed El et al. (88)—patients ngeding May target senescence and necrosis- Did not decrgase CRP and « Certolizumab . ~ L
percutaneous revascularization— dependent inflammation. limited clinical data available I
composite of major cardiovascular Well tolerated C Etar_\ercept :
events * Golimumab I
Tocilizumab Anti-IL-6R antibody NCT03004703—STEMI—myocardial Licensed drug Non-specific blocker of both . Inﬂiximab !
salvage on MRI Supportive genetic studies membrane and trans IL-6 ¢
sigpaling. B JAK-STAT
Alteration of lipid parameters « Baricitinib Signalling
Hydroxychloroquine  Multiple NCTD2874287-CAD—change in CRP Licensed small-molecule drug. Long-term inhibition of TLR7 Fil il
NCT02648464—NSTEMI—composite Suppartive retrospective epidemiological and TLR9 may be LA gOtInI
of major cardiovascular events data detrimental « Tofacitinib
IL-2 (low-dose) Treg cells expansion Zhao et al. (114)-ACS—patient safety Licensed drug, effective in other human More selective Treg promoters . Upadacitinl‘b
and vascular inflammation on "8F- inflammatory disease models. being developed
FDG/PET Supportive preclinical data

Zhao, T.X. and Mallat, Z., 3 Am Coll Cardiol.
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12

10 J

CVD risk for general population based

Mean hsCRP (mg/L)
a

on hsCRP
N >3 mg/L, high risk
2 . >1 and <3 mg/L, moderate risk
0 I <1 mg/L, low risk
0 5 10 15

@ General population @RA

Values of hsCRP in RA patients compared to general population with CV risk
estimation
[*General population, Brigham Rheumatoid Arthritis Sequence Study (BRASS);
**RA, National Health and Nutrition Examination Survey (NHANES)]
Johri Nis et al. Health Sci Rev 8
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Traditional CV risk

factor Inflammation
e.g. BMI, lipid, gender, and
smoking, RA disease activity

hypertension, diabetes

i Inflamed
inﬁﬁf;fn";'ﬁon % X rheumatoid joint

i e —— [

Quantative and Cytokine

qualitative lipid release )
changes
Increased
g cardiovascular
.. risk associated with

anti-inflammatory
medication
(e.g. NSAIDs and
COX inhibitors

: — Treat-to-target
Cardiovascular disease

Johri Nis et al. Health Sci Rev 8
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Record and provide advice

on CVD risk factors:

* Blood pressure and lipid levels
* Smoking cessation

» Cholesterol-reducing diet

In the rheumatology outpatient clil’

Risk calculator

Framingham risk score
(Adult Treatment Panel Ill)

Framingham risk score
for general CVD

ACC/AHA pooled
cohort equation

Reynolds Risk Score

QRISK2
SCORE

Target
population

USA

USA

USA

USA

UK
EU

CVD risk is automatically
calculated and present for
the rheumatologist when
the patient comes to their
consultation

Rheumatologist

CVD outcome Applicable age Treatment
range (years) threshold (%)

Coronary heart disease including myocardial infarction 30-74 10

CVD events (fatal and non-fatal) including acute coronary syndrome ~ 30-74 20

(myocardial infarction and unstable angina pectoris), chronic ischaemic

heart disease (stable angina pectoris), coronary revascularization

(percutaneous coronary intervention and coronary artery bypass graft

surgery), coronary death, other cardiovascular death, cerebrovascular

events (ischaemic cerebrovascular accident and transient ischaemic

attack), peripheral vascular events (non-coronary revascularization

procedures and peripheral artery disease) and heart failure

Atherosclerotic CVD events (defined as first occurrence of non-fatal ~ 40-79 75

myocardial infarction, coronary heart disease death, or fatal or

non-fatal stroke)

Myocardial infarction, ischaemic stroke, coronary revascularization 50+ 10

and cardiovascular death

Coronary heart disease, stroke and transient ischaemic attack 35-74 10

Fatal CVD events 40-79 5

...TIPETTEI V

a yfvalg Kol KaASG

Initiation of CVD
preventive measures

> Primary care physician or cardiologis>

+ Patients with rheumatoid arthritis (RA) have an
increased risk of cardiovascular disease (CVD)
compared with the general population.

* The improvement of CVD risk prevention in
patients with RA is an unmet need.

» CVD risk calculators developed for use in the
general population inaccurately predict CVD in
patients with RA, but the addition of RA-specific
risk factors does not

improve CVD risk prediction

* The use of ultrasonography of the carotid
arteries improves CVD risk classification in patients
with RA by identifying atherosclerotic plaques.

Johri Nis et al. Health Sci Rev 8

Semb, A.G., lkdahl, E., Wibetoe, G. et 083} Rev Rheumatol 16, 361-37¢

_ _
N
9



- B N B B B LB B B N - @ 1

KapdioAdyog !!

EULAR recommendations for cardiovascular risk
management in rheumatic and musculoskeletal

...TIPETTEI VA YiVEIG KAl KAAOG

1. Validation of existing generic and modified CVR prediction
tools in large prospective studies, and development of new

diseases, including systemic lupus erythematosus and disease-specfic equations,

antiphospholipid syndrome

George C Drosos @ ,' Daisy Vedder @, Eline Houben,® Laura Boekel @ ,?

Fabiola Atzeni,* Sara Badreh,” Dimitrios T Boumpas @ ,%’ Nina Brodin,®*

lan N Bruce,"®'" Miguel Angel Gonzalez-Gay @ ,'? Sgren Jacobsen ® ™
Gyorgy Kerekes,” Francesca Marchiori,"® Chetan Mukhtyar © "

Manuel Ramos-Casals,"® Naveed Sattar,'® Karen Schreiber,”° Savino Sciascia @ ,
Flisabet Svenungsson @ ,% Zoltan Szekanecz @ ,* Anne-Kathrin Tausche,*
Alan Tyndall,”> Vokko van Halm,?® Alexandre Voskuyl,*” Gary J Macfarlane @,
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2. Additive value of vascular imaging and/or circulating
biomarkers in CVR assessment in RMDs.

3. Identification of patient subgroups with higher CVR.

4. Long-term effects of current and new drugs for RMDs on CVR
factors and cardiovascular events.

5. Role of antithrombotic agents used in some RMDs (eg,
aspirin, LMWH in SLE/APS) to reduce the overall CVR in these
patients.

6. Need for large educational campaigns within the
rheumatological and other medical specialties and patient
associations to increase CVR awareness.

7. Best implementation methods for the CVR recommendations.

APS, antiphospholipid syndrome; CVR, cardiovascular risk;

LMWH, low-molecular weight heparin; RMDs, rheumatic and

musculoskeletal diseases; SLE, systemic lupus erythematosus.

Overarching principles

LoA* (SD)

A. Clinicians should be aware of increased CVR in patients with RMDs including gout, vasculitis, SSc, myositis, MCTD, SS, SLE and APS. For all RMDs, 9.92 (0.39)

reduction of disease activity is likely to lessen CVR.

E. Rheumatologists are responsible for CVR assessment and management in collaboration
eartncare proviaers.

with primary care providers, internists or cardiologists and other  9.55 (1.12)

C. CVR factor screening should be performed regularly in all individuals with RMDs. Risk management should include i i f 9.55 (0.84)
CVR factorsf(smoking cessation, management of blood pressure, lipids and diabetes)} CVR assessment is recommended within 6 months of diagnosis fand

repeated based on individua patient characteristics and risk levels.

D. Patient education and counselling on CVR, treatment adherence and lifestyle modifications, such as healthy diet and regular physical activity, are 9.88 (0.42)

important in the management of CVR in these patients.
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EULAR recommendations for cardiovascular risk
. . Ischemic Risk Structural Heart Disease

management in rheumatic and musculoskeletal
diseases, including systemic lupus erythematosus and
antiphospholipid syndrome v
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Table 2 | Blood pressure treatment targets in patients with rheumatoid arthritis

I
Age group  Additional
(years) comorbidities
18-65 Hypertension
Diabetes mellitus
CAD
Stroke or TIA
CKD
Over 65 All comorbidities
CVDrrisk class® Description
LDL cholesterol
Low CVD risk <1%
Moderate CVD risk 21% to <5% and LDL

cholesterol 2.6 to <3 mmol/l
(100 to <115mg/dl)

High

CVD risk 25% and <10% and LDL
cholesterol 1.8 to <2.6 mmol/l (70 to
<100mg/dl) and/or diabetes mellitus

SBP targets

130mmHg or lower if tolerated;

not <120mmHg

<140 to 130mmHg if tolerated
130-139mmHg if tolerated

Target levels

LDL cholesterol <3.0 mmol/l
(<116 mg/dl)

LDL cholesterol <2.6 mmol/l
(<100 mgy/dl)

LDL cholesterol <1.8 mmol/l
(<70 mg/dl) or 250% reduction
of baseline LDL

and/or atotal cholesterol >8.1 mmol/l

Very high
>1.8 mmol/l(70mg/dl) and/or
established CVD

HDL cholesterol

Increased risk HDL cholesterol <1.0 mmol/l

(<40mg/dl) in men and <1.2 mmol/l

(<45 mg/dl) in women

CVD risk >10% and LDL cholesterol

LDL cholesterol <1.4 mmol/l
(<55 mg/dl) or =50% reduction
of baseline LDL cholesterol

No target HDL cholesterol level,
but recommended HDL cholesterol
>1.0 mmol/l (>40 mg/dl) in men and
>1.2mmol/l (>45mg/dl) in women

DBP targets

70-79mmHg

...Ol'J.Ta.'péVO KOAAOG TTa00AOYOGg

Table 4| Recommended glycaemic and lipid targets in patients with rheumatoid arthritis and diabetes mellitus

Patient population

Most patients (adjusted according to
duration of diabetes mellitus, age and
comorbidities)

Very high CVDrisk
High CVD risk

Moderate CVD risk

Intervention

Consider adding a lipid-lowering drug (a statin or
ezetimibe) if LDL cholesterol is 3.0 to <4.9 mmol/L;
add a statin if LDL cholesterol >4.9 mmol/I

Consider adding a lipid-lowering drug (statins,
statins and ezetimibe or ezetimibe monotherapy)
if LDL cholesterol 2.6 to <4.9 mmol/l; add a statin if
LDL cholesterol >4.9 mmol/l

Statins; statins and ezetimibe; ezetimibe
monotherapy; a statin and a PCSK9 inhibitor;
PCSK9 inhibitor monotherapy

Statins; statins and ezetimibe; ezetimibe
monotherapy; a statin and a PCSK9 inhibitor;
PCSK9 inhibitor monotherapy

Exercise; diet; weight loss; moderate alcohol intake

Recommendation Treatment targets

Glycaemic control Glycated haemoglobin <7.0% (<53 mmol/mol)

Lipid-lowering therapy LDL cholesterol <1.4mmol/l (<55 mg/d|)

and LDL cholesterol lowering >50%

LDL cholesterol <1.8 mmol/l (<70mg/dl)
and LDL cholesterol lowering >50%

LDL cholesterol <2.6 mmol/l (<100 mg/dl)

Lipid-lowering therapy

Lipid-lowering therapy

»  XEeIPIOPOS PAPHAKWY YIa
ouvoonNPOTNTEG

» [vwon KateuBuvTApIWY
odnylwv o€ TTOANATTAG Xpovia
voorjuaTa

»  AVTIJETWTTION aTTOPPUBNIONG
ouvoonpoTATwyv (MZAD, K)

» Xopnynon KataAAnAwv
DMARDs

Semb, A.G., Ikdahl, E., Wibetoe, G. et al. Nat Rev Rheumatol 16, 361—-37¢




The lipid paradox...

To treat or not to treat ??? ...and which is the true value to expect?

— Lipid levels

— CRP concentration
(or inflammation)

Increase in \
inflammation is ;
associated with
decrease in lipids

|

Level of inflammatory
suppression by
different RA
treatments might
inversely affect

the lipid levels

L.
>

< » <k
< > &

Pre-RA: low CRP and Active RA: high CRP Dampening of inflammation and tight
normal lipid levels and low lipid levels disease control with RA treatment

Semb, A.G., Ikdahl, E., Wibetoe, G. et al. Nat Rev Rheumatol 16, 361-379 (2020).
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Table2 Anti-rheumatic drugs and cardiovascular risk

Effect on risk biomarkers

Effect on CV outcome

Glucocorticoids

NSAIDs/COXIBs
MTX
Mycophenolate
Hydroxychloroquine
Anti-TNFa

Anti-IL-6

Anti-|L-1

B-cell depletion

Cyclosporine

1BP, 1 TG, tglucose, | CRP

1 BP, 1+thrombosis risk, | renal function
J CRP, tadenosine

| CRP and plaque inflammation”®
JLDL, | thrombosis risk

L CRP, +LDL, 1 TG™*

LCRP, |FN, +LDL, 1 TG

LCRP, |FN, |IL-6%*

Long-term treatment may | LDL®*
1BP, +LDL, | renal function

Prolonged high dose: worsen®®*"4/

Suppression of active SLE protective®”
Worsen. May improve in RA%*~#°

L Risk in observational studies®®
Minimal data®’

Reduced risk in RA and SLE®*
Worsens cardiac failure. | May Ml ris
No data®*

No data, study in progress

67,68,93,94
k

No data

Worsen

BP, blood pressure; TG, triglycerides; LDL, low-density lipoprotein; CRP, C-reactive protein; NSAIDs, traditional non-steroidal anti-inflammatory drugs; COXIBs, COX-2 selective
anti-inflammatory drugs; RA, rheumatoid arthritis; MTX, Methotrexate; SLE, systemic lupus erythematosus; FN, fibrinogen; IL-6, interleukin-6.

Mason JC and Libby P. European Heart Journal (2015) 36, 482—489
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Table I Coronary artery involvement and the

rheumatic diseases™>"*
- Premature atherosclerosis Coronary arteritis
J- Bl e e
Ankylosing spondylitis Systemic lupus erythematosus Systemic lupus erythematosus
Rheumatoid arthritis Takayasu arteritis
== \/asculitis
4 Ankylosing spondylitis Kawasaki disease
Psoriatic arthritis Giant cell arteritis
Gout Polyarteritis nodosa
ANCA-associated vasculitis Granulomatous polyangiitis
Takayasu arteritis Churg—Strauss syndrome
Giant cell arteritis Rheumatoid arthritis
Inflammatory myopathies

Mason JC and Libby P. European Heart Journal (2015) 36, 482—489




PEUHATOEIONG APUPITION KAl KAPOIOYYEIOKOG
KivOuvog

100 RA Atherosclerotic * Myocardial infarction.
* Congestive heart failure.
F 80 * Peripheral arterial disease.
g Non-atherosclerotic * Pericarditis.
§ 60 It is possible to occur as an inflammatory manifestation of RA.
g RA * Myocarditis and endocarditis.
£ 40 They are also possible to occur as a complication in RA.
g * Vasculitis.
=1 N RA . ..
S 20+ on- (e.g., aortitis, coronary arteritis)
P <0.001 It can cause neurovascular disease (e.g., mononeuritis multiplex),
0 \ \ | T cutaneous ulceration, or organ infarction based on the affected artery.
0 10 20 30 40 ¢ Other less common complications.
Time since index date (year) Conduction abnormalities
Number at risk " Amyloidosis
RA 575 336 133 51 7 ¥ ;
* Pulmonary hypertension.
Non-RA 583 386 189 75 15
20 . Silent MI B Sudden cardiac death B Angina
. P=0.050 — RA P=0.052 P=0.025
& — Non-RA
8 15 | . -
c
(]
°
(8]
£ 10 - —
(]
=
k|
3 | — —
g 5
3
o J'_,_'_,_,_,.r"'i
0 | | | \ | | \ | |
0 10 20 30 0 10 20 30 0 10 20 30
Time since index date (years) Time since index date (years) Time since index date (years)

Mason JC and Libby P. European Heart Journal (2015) 36, 482—-489
Prasad, M. et al. Nat. Rev. Cardiol. 12, 168-176 (2015)
Symmons, D. P. M. & Gabriel, S. E. Nat. Rev. Rheumatol. 7, 399-408
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Table 1 | Standardized mortality ratios in patients from the Toronto SLE cohort*

KAPOIAYYEIOKOG

Cohort (by Standardized mortality ratios (with 95% Cl) by follow-up period
entry date)* SLE
1970-1978 1979-1987 1988-1996 1997-2005
1(1970-1978) 13.84 4.86 3.07 3123
(9.78-19.56) (3.31-7.13) (1.93-4.87) (1.98-5.28)
2 (1979-1987) NA 6.45 3.54 3.92
(4.51-9.22) (2.51-5.01) (2.53-6.08)
3(1988-1996) NA NA 4.24 3.93
(2.28-7.88) (2.47-6.23)
4 (1997-2005) NA NA NA 3.81
(1.98-7.32)

*Adapted from Urowitz, M. B. et al. J. Rheumatol. 35, 2152-2158 (2008),?* with permission from T.

Table 2 | Summary of independent predictive risk factors

Pericardium * Pericarditis.
* Pericardial effusion.
Myocardium » ECG findings: Prolonged PR intervals.

* MRI to help in diagnosis.

Endocardium and valves

* Systolic murmur: Possibly from hyperdynamic state because of

anemia.

¢ Libman-sacks endocarditis .

for vascular outcomes in 5 large SLE cohorts*#

Journal of Rheumatology. *All patients (n=1,241) were recruited to the Toronto SLE cohort 1970-2
Abbreviations: NA, not applicable; SLE, systemic lupus erythematosus.

MoAAOTTAEC CUVOONPOTNTEC
AUENUEVOC KAPOLOYYELOKOC
Klvbuvog o€ pwLUN VOoOo
Emwtayuvoupevn, mpoiovoa
KoL TTPWLHLN aBnpookAnpwaon
EmuBapuvon petaBoAikov
TPODIA e KOPTLKOOTEPOELON

Study details Baltimore*®  Pittsburgh®® LUMINA® Toronto inception**  SLICC-RAS*®

Year of publication 1992 1997 2004 2007 2010

Type of cohort Prevalent Prevalent Inception, patients Inception, patients Inception, patients
had <5 years disease had <1 year disease had <1 year disease
at study start at study start at study start

Number of patients 229 498 546 561 637

in the cohort (all women)

Definition of endpoint CAD CAD ACE ACE ACES

Number of patients 19 = 34 54 22

with >1 endpoint

Independent risk factors for endpoints identified in each study

Older age at diagnosis v v N X S

Longer duration of SLE J X & X NS

Male gender NA x X v

Longer duration of J/ J Not analyzed X x

prednisolone use

Hypercholesterolemia v 4 x X X

Hypertension v X X X X

Smoking X X N v/ X

Neuropsychiatric lupus Not analyzed Not analyzed Not analyzed s X

Antiphospholipid antibodies — x Not analyzed / X X

Urowitz, M. B. et al. Arthritis Care Res. 62, 881-887 (2010
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Incident GOUt' Risk of Death and Conclusions: An increased risk for CVD, renal

disease, and diseases of the digestive

Cause-Specific Mortallty in Western system in patients with gout highlights the
Sweden: A PrOSpeCtive, Co ntrol |ed importance of addressing CVD risk factors in
Inception Cohort Study gout management. Gout was associated with

reduced mortality from dementia, which

Mats Dehlin*, Tatiana Zverkova Sandstrém and Lennart TH Jacobsson may have implications on urate lowe ring
therapy and possible effects on dementia risk

Department of Rheumatology and Inflammation Research, Institute of Medicine, Sahigrenska Academy, University of
Gothenburg, Gothenburg, Sweden

TABLE 3 | Number of deaths and incidence rates, overall and cause-specific, in cases and controls.

Cause of death, n (%) Gout cases, n = Incidence rate per Controls, Incidence rate per Incidence rate
22,055 1,000 person-years n = 98,946 1000 person-years ratio (95% CI)
(95% Cl) (95% Cl)
Total deaths 5,817 (26.4) 47,74 (35.95-63.40) 20,753 (21.0) 37.60 (27.32-51.76) 1.27 (1.23-1.31)
Cardiovascular disease 2,905 (49.9) 23.84 (15.96-35.62) 8,406 (40.5) 15.23 (9.22-25.17) 1.56 (1.50-1.63)

Dehlin M, Sandstrom TZ and Jacobsson LT (2022) Front. Med. 9:802856.
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H avoootpotrotroinon givai amapaitntn (avri-MZAD/KL)

Traditional CV risk

factor Inflammation
e.g. BMI, lipid, gender, and
smoking, RA disease activity

hypertension, diabetes

i Inflamed
inﬁﬁf;fn";'ﬁon % \ rheumatoid joint

i e —— [

Quantative and Cytokine

qualitative lipid release )
changes
Increased
g cardiovascular
.. risk associated with

anti-inflammatory
medication
(e.g. NSAIDs and
COX inhibitors

: — Treat-to-target
Cardiovascular disease

Johri Nis et al. Health Sci Rev 8
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[ [ ) )

* Dampening * Endothelial toxicity = Clearance of apoptotic cells = Cell toxicity
inflammation * Increased apoptosis = Anti-oxidant effects = Impaired cell migration
* Immune regulation » Off-target effects = Shifting metabolic profile = Off-target effects

» Effects on the endocrine system
* Pro-thrombotic effects
* Metabolic aberrations

|

Endothelial damage Vascular repair

* Pro-inflammatory cytokine production * Endothelial self-renewal

* Type | interferon production * Recruitment of progenitor cell

* Production of autoantibodies populations

= Oxidative stress * Production of protective antibodies

= Altered lipid levels = Anti-oxidative metabolism

* Impaired glucose homeostasis * Production of scavenger mediators

= Shear stress * Production of chemotactic mediators
Imbalance

|

* Atherosclerotic occurrence

(or development) and progression = Anti-atherogenic effects
e Cardiovascular outcomes ] Pro-atherogenic effects

Atzeni, F., Rodriguez-Carrio, J., Popa, C.D. et al. Nat Rev Rheumatol 17, 270-290 (2021).
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i Blood |
! - pressure | ~—————— <« Thrombosis and
X ! a—

coagulation
Cholesterol
metabolism

I J . Anti-atherogenic effects O Unclear atherogenic effects

. Pro-atherogenic effects O No effects
Atherosclerosis development
and progression
Effect on blood  Effect on cholesterol Effect on thrombosis
Drugs pressure metabolism and coagulation

Anti-inflammatory drugs

> ETmidpaon o1o YeTaBoAIoud S

> [Npo-BpouPwrTikod ﬂspIBdAMJ» L6 inhibltors

Rituximab

NSAIDs O ) @) )

Ti1 digyeipel Tov auénuévo Clucocorticoids L ® O O
KiV GUVO .. Conventional synthetic DMARDs

, " , Hydroxychloroquine @ @) Q@

> A1TOTO}JF]’ KATAOTOAN TNG Sulfacalasine o ° ®

(pA&Y}JOVI’]g Cyclosporine O @) Q

» ETmidpaon oTig Methotrexate O @) @)

ouvoonNPOTNTES Lefluomide ® © O

O @) @

O @) O

O (@) O

O @ O

CHONON INON  NONON“

Abatacept

O oceQe O0C0O0Ce eO

Targeted synthetic DMARDs
» JAK inhibitors O O o
Atzeni, F., Rodriguez-Carrio, J., Popa, C.D. et al. Nat Rev Rheumatol 17, 270—
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2UMUTTEPACHOTO

O amorsAsouarikog EAsyxog TNGC VOOOU HE AVTIPEUMNATIKA QAPMUAKA OTIC PEUMATIKES
VOOOUC QVANEVETAI VA UEIWOEI TOV KAPOIAYYEIAKO KivOUVO HE TOV idIO TPOTTO TTOU HEIWVEI
TN OpaCTNPIOTNTA TNG VOOOU, MEIWVOVTACS T PAEYOVI

v H Bsparrsia pe DMARDSs utropei va rpodyel SUOHEVH ayyEIoKA aTTOTEAETUATA KAl VO TTPOKAAETEI
Tapad0oseC EMIOPATEIS O TTAPASOTIAKOUS TTAPAYOVTES KIVOUVOU, DUOKOAEUOVTAG TN OIAXEIPIoN TOU
Kapdlayyeliakou KivOUvou

v' ZuvoAIKd, n xpron cupBatikwy ocuvBeTikwyv DMaRD, pe e€aipeon Tn peBorpeéarn, oxeTi(eTal Pe
oplopéveg emIBAABEIC KapdlayyeIakES eTTIOPATEIS, avaAoya uE TIG d0ooAoyieg Kal Tn dIAPKEIA XPAONG.

v' Ta BioAoyika DMARDSs utropouUv va pgiwaoouv To Kapdiayyelakd gopTio, dAAd utropouyv €1Tiong va
EXOUV TTaPAdOLEG ETTIOPATEIC OTOUG TTAPADOCIAKOUG TTAPAYOVTEG KAPDIAYYEIAKOU KIVOUVOU. O€ TTOI0
BaBuo autég o1 emdpAcEIG HETAPPALOVTAl O KAPOIAYYEIAKO KivOUVO €ival aoaPEG

v Ta oroxsuuéva ouvBstika DMARDS gvdéxeTal va ouvemrdyovral EAagpws uwnAorepo Kivduvo
OpouBwrikwy emeicodiwy ATTO TNV TUTTIKI BepaTreia @povTidag o€ opIouEVoug aoBeveiG, aAAG Ta
OTOIXEIO €ival TTEPIOPICUEVA KAI ATTAITOUVTAI JOKPOXPOVIEG KAIVIKEG MEAETEG.

v' O peupatoAdyog o@eilel va ekTIuG TOV A0BEVR TOU KAl VO TPOTTOTTOIEI TOUS TTAPAYOVTES
KapdiayyEiakou KivoUuvou, EIWVOVTAG TNG CUVOONPOTNTEG KAl EAAXIOTOTTOIWVTAS TOV KivOUVO aT1To
Tnv xprion rwv DMARDs
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EABLY CAREER PERSPECTIVE

Sore, Hot, and at Risk: The Emerging
Specialty of Cardio-Rheumatology
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Advancing the Field of
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Role of multimodality
Disease-Specific CV
Risk Assessment

aragiac /maging in
diagnosis, prognosticatior

and monitoring

Patient Awareness
and Education

Building the

Clarifying the role of community

cardioprotection therapies,
including future trials



