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Mortality rate for CV events in RA is increased

Results of a meta-analysis with 111,758 Patients with 22,927 CV events1

1 Avina-Zubieta et al., Arthritis & Rheum. 2008;59:1690–1697.
2 Naz et al., Best Practice & Research Clinical Rheumatology. 2007; 21:871–883.
3 Han et al. Arthritis Rheum. 2006;33:2167

Mortality rate for CV events in RA patients is increased 
by 50-100% compared to the normal population1,2,3



CV risk factors in rheumatoid arthritis (RA) or systemic lupus 
erythematosus (SLE) patients vs general population

• RA and SLE patients with greater CVD risk overall vs general population 
• relative contribution of traditional CV risk factors is smaller, due to 

competing risks caused by the presence of inflammatory rheumatic 
disease.

Symmons et al. Nature Reviews 2011



Cardiovascular Morbidity and Mortality in 
Women Diagnosed with Rheumatoid Arthritis

Nurses’Health Study:

• 114’342 women free of CV 
disease at baseline in 1976

• 527 cases of incident RA

• 3622 cases of myocardial 
infarction (MI) and stroke

D.H. Solomon et al. Circulation 2003

Adjusted relative risk for MI: 2.00 
(95% CI 1.23 to 3.29), P=0.005

Adjusted relative risk for stroke: 1.47 
(95% CI 0.70 to 3.12), P=0.31



Association with CV Events
Rheumatoid arthritis versus Type 2 Diabetes

Survival without CV events
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Van Halm et al Ann Rheum Dis 2008



Disease Activity Score is a Significant Predictor of MACEs in RA

Banerjee et al. Am J Cardiol 2008

• Male US veterans aged >50 years with high risk for MACEs

• Disease activity score = significant predictor of MACEs independent of traditional CV risk factors



Turesson et al, Ann Rheum Dis 2007

Significant Effect of Disease Severity as a CV Risk Factor

Survival without CV events



Traditional CV Risk Factors Are Critical in RA
Results from the QUEST Study

A. Naranjo et al. Arthritis Res Ther 2008



Incidence and prevalence of MACE
Results from a patient population with rheumatic diseases

For the analysis of incidence, a 
total of 5‘315 patients were
eligible and contributed a total 
follow-up time of
37‘495 patient years for RA,
19‘837 for AxSpA,
9‘171 for PsA. 
Rheumatic diseases started
between 1950 and 2014.

Lauper et al., Arthritis Care Res 2018



Prevalence of non-lethal MACE

• Traditional risk factors and disease duration 
are associated with the prevalence of MACE 
in a Swiss cohort of patients with rheumatic 
diseases

• No difference between RA, ankylosing 
spondylitis and psoriatic arthritis

• Similar results for the incidence of MACE

PR: prevalence ratio, CI: confidence interval, yrs: 
years. Results from logistic regression. 

Lauper et al., Arthritis Care Res 2018



Pathophysiology
Inflammation and CV Risk

• Endothelial dysfunction
• Endothelial activation with recruitment of inflammatory cells
• Circulating lipid changes
• Hypercoagulability
• Myocardial dysfunction



Endothelial Activation by Pro-inflammatory Cytokines

R. Hansildaar et al. Lancet Rheumatol 2021



Endothelial Dysfunction in RA

R. Bergholm et al. Aterioscl Thromb Vasc Biol  2002

Forearm arterial blood flow measurement 
in 10 RA and 33 controls 

Responsiveness to intrabrachial artery 
infusion of the endothelial-dependent 
vasodilator acetylcholine (Ach) and of 
endothelial independent vasodilator 
sodium nitroprusside (SNP) before and 
after anti-inflammatory therapy

Controls

RA after therapy
RA before therapy

Controls
RA after therapy

RA before therapy



Inflammation-Dependent Metabolic Changes

van Gameren MM, et al. Blood 1994; 84(5):1434–1441E Choy and N Sattar. Ann Rheum Dis 2009;68:460-469.



Changes in Circulating Lipids in Inflammatory Diseases

M.J. Wilkinson et al. Arterioscl Thromb Vasc Biol 2024



HDL Changes to Proinflammatory Composition 
HDL particles become atherogenic and proinflammatory by associating with specific acute-phase reactants, 
including SAA, apolipoproteins and phospholipases 
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A-I, apolipoprotein A-I; CETP, cholesteryl ester transfer protein; LCAT, lecithin: cholesterol acyltransferase;  PAF-AH, platelet activating factor acyl hydrolase; PLTP, 
phospholipid transfer protein; PON, paraoxonase

Adapted from Rohrer L, et al. Curr Opin Lipidol 2004;15:269–78



Atherogenic HDL Atheroprotective HDL
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Treatment of RA

Altered HDL particle
composition sPLA2

HDL-SAA
apoJ

apoA1
PON-1
PAF-AH
LCAT
CETP

Increased inflammation Reduced inflammation 

Apo, apolipoprotein; CETP, cholesteryl ester transfer protein; HDL-SAA, HDL-associated serum amyloid A; LCAT, lecithin:cholesterol acyltransferase; MI, 
myocardial infarction; PAF-AH, platelet-activating factor acetylhydrolase; PON-1, paraoxonase 1; sPLA2, secretory phospholipase A2. 

Changes in HDL Composition
Change in Cardiovascular Inflammatory Markers with Treatment of RA



Sarilumab (Anti-IL-6R) decreased Lp(a), a marker of cardiovascular 
risk, compared to adalimumab (Anti-TNF) monotherapy

***Adjusted p < 0.0001 vs. adalimumab (Benjamini–Hochberg procedure). CHD, coronary heart disease; CV, cardiovascular; CVD, cardiovascular disease; 
Lp(a), lipoprotein (a); ; Q, quartile; q2w, every 2 weeks
1. Nordestgaard BG, et al. Eur Heart J 2010;31:2844–53 
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• Elevated Lp(a) levels are associated with increased risk of CVD and CHD1

• Sarilumab may attenuate CV risk by decreasing Lp(a) levels compared with adalimumab

Gabay, et al. Arthritis Res Ther 2020 Apr 7;22(1):70



IL-6 Inhibition Reverses the Hypercoagulability State in RA

IL-6 inhibition also decreases 
inflammation-dependent elevated 
platelet levels

I.B. McInnes et al. Ann Rheum Dis 2015



Effect of Anti-inflammatory Therapy
Prednisone

• Prednisone was associated with subsequent MI in RA1

• Prednisone use was associated with a dose-dependent
increased risk for CV events (p=0.04)2

• Prednisone > 7.5 mg/d significantly associated with
CV events2,3

• Cumulative prednisone exposure was associated with 
plaque progression4

• Use of corticosteroids in RA patients was associated with 
future development of diabetes and hypertension1

1 Wolfe & Michaud. Arthritis Rheum 2008; 2 Greenberg et al. Ann Rheum Dis 2011; 3 Davis et al. Arthritis Rheum 2007; 4 Giles et al. Arthritis Rheum 2011



Effect of Anti-inflammatory Therapy 
Conventional Synthetic Disease Modifying Antirheumatic Drugs (csDMARDs)

1 Choi et al. Lancet 2002
2 Suissa Arthritis & Rheum 2006
3 Westlake et al. Review. Rheumatology 2010
4 Naranjo et al. Arthritis Res Ther 2008

• Methotrexate (MTX) reduces CV mortality1
• MTX & Leflunomide are associated with a reduction in acute MI risk2
• MTX use is associated with a reduced risk of CV events3
• MTX, leflunomide, salazopyrine are associated with reduced CV risk4

The protective effect of MTX is consistently observed in studies in RA



Effect of Anti-inflammatory Therapy 
Biological Disease Modifying Antirheumatic Drugs (bDMARDs)

• Anti-TNF therapy is associated with a reduced risk 
of all cardiovascular events* in observational 
cohorts

• RCTs demonstrated a trend toward decreased risk 
(point estimate of the effect from RCTs 
underpowered with wide 95% CIs and CV events 
were secondary outcomes)

C. Bernabe et al. Arthritis Care & Research 2011

*all events, myocardial infarction, congestive heart failure, and cerebrovascular accident 



Incidence of MACE in a Collaboration of Registries
JAK Inhibitors vs Biologics

R. Aymon et al. Arthritis Rheumatol 2025

Similar results when analyzing patients with history of CV disease



Management of CV Risk in Patients with 
Inflammatory Rheumatic Diseases 
EULAR 2015-16 Updated Recommendations

R. Agca et al. Ann Rheum Dis 2017



Kaplan–Meyer survival curves
All-cause and CV mortality over 10 years.

S.A. Provan et al. Rheumatology 2020



Conclusion

Cardiovascular risk in patients with inflammatory rheumatic 
diseases requires an appropriate management of traditional 
risk factors and the inflammatory condition



IL-6 is a major inducer of the acute-phase response

• RA inflammation can be accompanied by a 
systemic reaction that leads to an increase 
or decrease in acute phase reactant (APR) 
by at least 25%1

• IL-6 is a major inducer of the production of 
most acute-phase proteins in human liver 
cells2

• CRP accelerates the chronicity of disease 
by promoting IL-6R shedding by human 
neutrophils and enhancing complement 
function in mice and humans3,4

1. Kushner I. Ann NY Acad Sci. 1982;389:39-48.
2. Gabay C, Kushner I. N Engl J Med. 1999;340:448-454.
3. Marnell L et al. Clin Immmunol. 2006;117:104-111.
4. Jones SA et al. J Exp Med. 1999;189:599-604.

C-reactive protein

Serum amyloid A

Haptoglobin

Fibrinogen

Albumin Transferrin

0 7 14 21
Time after inflammatory stimulus (days)

C
ha

ng
e 

in
 p

la
sm

a 
co

nc
en

tr
at

io
n 

(%
)

0

100

200

300

400

500

600

700

30,000

30,100

C3

Figure adapted from Gabay C, Kushner I. N Engl J Med. 1999;340:448-454.



0

2,5

5

7,5

10

0 0,25 0,5 0,75 1 1,25 1,5 1,75 2 2,25

D
A

S2
8

r = 0,54
p < 0,0001

Pro-inflammatory HDL Cholesterol ( HDLpi)

Lipids and Inflammation
Correlation between Pro-inflammatory HDL levels and Disease Activity Score

Mc Mahon et al, Arthritis Rheum 2006;54:2541-9



Changes in HDL Composition (ADACTA Study)
Changes in acute phase reactant levels from baseline to week 8

Subgroup Statistic Change From Baseline at Week 8 in 
HDL-SAA,

mg/L

Change From Baseline at Week 8 in 
sPLA2,
ng/mL

ADA TCZ ADA TCZ 

All patients

n 62 55 86 73

Mean (SD) –4.4 (12.3) –9.3 (18.3) –1.8 (9.2) –7.8 (12.8)

Median 
(min, max)

–1.1 
(–42.4, 26.5)

–3.2 
(–112.6, 9.1)

–1.3 
(–43.8, 29.7)

–4.1 
(–70.6, 1.6)

Quartiles [25%, 75%] –7.1, 0.6 –11.1, –1.0 –2.9, 0.8 –7.8, –1.1

pa 0.0077 <0.0001

Gabay C, et al. Ann Rheum Dis 2016;75:1806–1812

aKruskal-Wallis analysis comparing difference between median values (ADA vs TCZ)
TCZ: Tocilizumab Anti-IL-6R antibody
ADA: adalimumab Anti-TNF antibody



Effect of Anti-inflammatory Therapy 
Biological Disease Modifying Antirheumatic Drugs (bDMARDs)

• Abatacept is associated with reduced CV

• Abatacept vs anti-TNF and occurrence of CV 
events were compared using MediCare and 
MediScan databases

• Abatacept offered a better protection in       
MediCare RA patients with diabetes

E.H. Kang et al. J Am Heart Assoc 2018



Cardiovascular Safety of Tocilizumab vs Etanercept in RA Patients

J.T. Giles et al. Arthritis Rheumatol 2020



Post Hoq Analysis of Oral Surveillence
Tofacitinib vs anti-TNF

Increased risk in patients with history of CVD
Increased risk in patients ≥ 65 years

M.H. Bush et al. RMD Open 2024



Post Hoq Analysis of Oral Surveillence
Tofacitinib vs anti-TNF

M.H. Bush et al. RMD Open 2024


