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Modified from: Bartoloni E. et al. Autoimmunity Rev, 2010;9:701-7

↑Aortic stiffness



RA/SLE-specific

CV risk factor

Traditional 

CV risk factor

Autoantibodies

- anti-ApoA-I

- anti-HDL

Old age

Hypertension

Lipid dysregulation

Smoking

Male gender

Diabetes mellitus

↓↓↓↓ HDL/ ↑↑↑↑ pro-inflamm.HDL

Cytokine dysregulation

C-reactive protein

Oxidative stress

Homocysteine

Insuline-resistance

Disease duration

Disease activity

Continuum Continuum ofof RA/RA/SLESLE--specificspecific and and traditionaltraditional riskrisk factorsfactors forfor CVDCVD

Modified from: Skaggs BJ et al. Nat Rev Rheumatol 2012;8:214-223

- anti-HDL

- anti-LPL

- anti-oxLDL

- aPL

- Rheumatoid factor

- anti-CCP

- T-cell dysfunction

Diabetes mellitus

Menopause

High BMI

Insuline-resistance



Traditional cardiovascular risk factors in rheumato id arthritis: A meta-analysis

Boyer JF et al. Joint Bone Spine 2011;78:179-83

RA: rheumatoid arthritis patients; CTRL: controlli; SMK: smoking; HTN: hypertension; DM: diabetes mellitus; DL: 
dyslipidaemia; NC: not characterized; C: characterized 



Study or sub-

category
RA

n/N

Controls

n/N

Odds Ratio

95% CI

Weight

%

Odds Ratio

95% CI

Hutchinson                        100/184 52/167

Stoll                                    192/399 204/495

Maradit-Kremers            170/425                      144/473

Pedersen 253/407                     316/614

8.40 2.61 [1.70,4.08]

31.87 1.32 [1.01,1.73]

27.59 1.52 [1.16,2.01]
32.15 1.55 [1.20,2.00]

Traditional cardiovascular risk factors in rheumato id arthritis: A meta-analysis

Favours Controls Favours RA

Total (95% CI) 1415 1749

1 2 5

Pedersen 253/407                     316/614

Total events: 715 (RA), 716 (Controls)

Test for heterogeneity: Chi2 =7, df=3 (P=o.o7). I2=57.2%

Test for overall effect: Z=6.06 (P<0.00001)

100 1.56 [1.35,1.80]

Smoking

Boyer JF et al. Joint Bone Spine 2011;78:179-83



Study or sub-

category
RA

n/N

Controls

n/N

Odds Ratio

95% CI

Weight

%

Odds Ratio

95% CI

Gerli                                 37/101 17/75

Maradit-Kremers         312/603            298/603

Pamuk 19/63               11/34

5.58 1.97 [1.00,3.88]
64.85 1.10 [0.88,1.38]

4.50 0.90 [0.37,2.22]

8.10 0.78 [0.39,1.56]

Chung 27/70 33/86

Dessein                            39/79 23/39

Jonsson   9/39 5/39

8.20 1.01 [0.53,1.93]

7.03 0.68 [0.31,1.47]

1.73 2.04 [0.62,6.76]

Traditional cardiovascular risk factors in rheumato id arthritis: A meta-analysis

Favours Controls Favours RA

Total (95% CI) 1053 974

1 2 5

Roman 18/98                22/98

Total events: 461 (RA), 409 (Controls)

Test for heterogeneity: Chi2 =6.58, df=6 (P=0.36). I2=8.8%

Test for overall effect: Z=0.94 (P=0.35)

8.10 0.78 [0.39,1.56]

100 1.09 [0.91, 1.31]

Hypertension

10

Boyer JF et al. Joint Bone Spine 2011;78:179-83



Study or sub-

category
RA

n/N

Controls

n/N

Odds Ratio

95% CI

Weight

%

Odds Ratio

95% CI

Del Rincon                        118/234 57/102

Gerli                                    13/101 6/75

Maradit-Kremers          144/603                   169/603

22.62 0.80 [0.50,1.26]

3.45         1.70 [0.61,4.70]

73.93 0.81 [0.62,1.04]

100 0.84 [0.67,1.04]

Traditional cardiovascular risk factors in rheumato id arthritis: A meta-analysis

1 2 5

Hypercholesterolemia

Total (95% CI) 938 780

Total events: 275 (RA), 232 (Controls)

Test for heterogeneity: Chi2 =1.97, df=2 (P=0.37). I2=0%

Test for overall effect: Z=1.60 (P=0.11)

100 0.84 [0.67,1.04]

10

Boyer JF et al. Joint Bone Spine 2011;78:179-83

Favours Controls Favours RA



Ann Rheum Dis 2008;67:64-9



Rheumatoid synovitis effects on adipose tissue and muscle mass 

Wasko MC et al. Arthritis Care Res 2011;4:512-21

sarcopenia



Summers GD et al.

Nat Rev Rheumatol 2010;6:445-51



Ann Rheum Dis 2008;67:64-9



Table 2:

HDL and immune-mediated disorders.HDL and immune-mediated disorders.

Disease HDL plasma levels 1st  Author (Year)

Systemic lupus erythematosus ↓ Borba EF (2006)

Rheumatoid arthritis ↓ Myasoedova E (2010)

Sjögren’s sindrome ↓ Gerli R (2006)

Ankylosing spondilitis ↓ Mathieu S (2010)

Psoriatic arthritis ↓ Juarez-Rojas J (2008)

Crohn’s disease ↓ van Leuven SI (2007)

Ulcerative colitis ↓ Biyyani RS (2010)

Multiple sclerosis ↑ Salemi G (2010)



AutoAbs

HDL

Apo A-I

prevention
LDL oxidation

↑↑↑↑ clearance

function impairment

SLE - RA - pSS

↓↓↓↓ HDL

↑ TG
AutoAbs

function impairment

hydrolysis
triglycerides

degradation
VLDL to LDL

Lipoprotein

lipase (LPL)

Jick, ARD 2009;68:546

Choy, ARD 2009;68:460

Gerli, Arthritis Care Res 2010;62:712

Myasoedova, ARD 2011;70:482

Bartels, Arthritis Rheum 2011;63:1221

↑ VLDL 

↓↓↓↓ LDL



IL-6
TNF-α

CRP

LIVER

DYSLIPIDAEMIA INDUCED BY INFLAMMATION

Total cholesterol
HDL

Triglycerides
Small dense LDL
ApoB/ApoAI

ATHEROSCLEROSIS



A-I, AII: Apo-AI, Apo-AII

PAF-AH: platelet-activating factor acetylhydrolase

LCAT: cholesterol acyltransferase

PON1: serum paraoxonase

SAA: serum amyloid A

sPLA: serum phospholipase A2



Proinflammatory HDL as a biomarker for 

atherosclerosis in patients with SLE and RA

McMahon M et al. Arthritis Rheum 2006;54:2541-9



Hypothetical distribution of cardiovascular risk factors in patients
SLE or RA in comparison with the general population

Symmons DPM & Gabriel S. Nat Rev Rheumatol 2011;7:399-408
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Acute vs Chronic Inflammation
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Aortic stiffness is increased in polymyalgia
rheumatica

controls pts p
Number 42 38
age, ys 70 (6) 71 (8) n.s.
men, % 45 45 n.s.
SBP, mmHg 134(12) 134(14)    n.s. 
DBP, mmHg 77(7) 75(9) n.s.
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p=0.015

Aortic stiffness is increased in polymyalgia
rheumatica and improves after steroid treatment

controls pts p
Number 42 38
age, ys 70 (6) 71 (8) n.s.
men, % 45 45 n.s.
SBP, mmHg 134(12) 134(14)    n.s. 
DBP, mmHg 77(7) 75(9) n.s.
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basal treatment** Prednisone: 15 mg/day for 30 days
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Acute vs Chronic Inflammation
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Vaudo G et al. Ann Rheum Dis 2004;63:31-5
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Inflammatory cytokines involved in atherosclerosis and autoimmunity

Kahlenberg JM et al. Annu Rev Med. 2013;64:249–63



Impact of type I interferons on the vasculature and atherosclerotic lesions

Knight JS & Kaplan MJ. Curr Opin Rheumatol 2013;25:597-605



“Antigen mode” “Inflammation mode”
switch regulation by TNFα

Modified from: Clark J et al. Ann Rheum Dis 2011;64:70-6



P<0.001

Arterial wall
damage

(Circulation. 2004;109:2744-2748.)

Increased frequency of CD4+CD28- T cells in RA peripheral blood

damage



Percentage of circulating CD4+CD28- lymphocytes in patients with 

rheumatoid arthritis at onset and with long-standing disease
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Mirabelli G, Bartoloni E et al. Manuscript in preparation
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CD4+ CD28null expansion/non expansion in seropositive and seronegative RA patients
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Bartoloni E et al. Manuscript in preparation



Different roles for anti–CCP and CD4+CD28null cells in the acceleration of ATS in RA

Gerli R. et al. Arthritis Rheum 2009;60:631



Association of anti-cyclic citrullinated peptide antibodies with subclinical 
atherosclerosis in patients with rheumatoid arthritis

Gerli R. et al. Ann Rheum Dis 2008;67:724

Predictors at multivariate analysis:  age

smoking

anti-CCP antibodies
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Different risk factors, immune events and disease 
course between 2 major RA subsets

Klareskog L et al. Lancet 2009;373:659-72



Presence of citrullinated proteins in atherosclerotic plaque

Sokolove J et al. Arthritis Rheum 2013;65:1719-24

Multiple

citrullinated

proteins

Citrullinated

fibrinogen

Reactivity of ACPA+ RA

IgG against

citrullinated proteins
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ARD Online First, published on March 7, 2014

We recommend starting with these simple procedures:

1. CVD risk factor recording and evaluation using risk calculators 
available for the general population

2. Referral of patients with high CVD risk to a primary care physician or 
a cardiologist skilled in this subject for follow-up

3. Providing information about excess CVD risk and how to modify it to 
the patients as major stakeholders





Performance of four current risk algorithms in predicting 

cardiovascular events in patients with early rheumatoid arthritis

Systematic 
Coronary Risk 
Evaluation

Framingham 
Risk Score

Reynolds risk QRisk II score

Arts EEA et al Ann Rheum Dis 2014

Commonly used CV risk models for 10-year risk of CVD tend to either 

underestimate or overestimate CV risk in a large portion of RA patients

→ less accurate predictions of CV risk in RA compared to the general population

Reynolds risk 
score

QRisk II score



Disease duration until CV 
event or censoring in RA

Survival distribution for patients 
at risk for CVD before or after 

10 ys of disease duration

The effect of disease duration on the risk of cardiovascular 
disease in rheumatoid arthritis patients

Arts EEA et al Ann Rheum Dis 2014



The effect of disease activity on the risk of cardiovascular 
disease in rheumatoid arthritis patients

Survival distributions for RA patients divided into 3 groups based on the 
time-averaged 28 joint disease activity score (<3.2, 3.2–5.1, >5.1).

Arts EEA et al Ann Rheum Dis 2014



Clin Rev Allergy Immunol. 2013;44:14-22



LDL (mg/dl)

HDL (mg /dl)

Total cholesterol (mg/dl)

LDL/HDL

Chol/HDL

Hydroxychloroquine Use Associated With Improvement
in Lipid Profiles in Rheumatoid Arthritis Patients

Total cholesterol (mg/dl)

Triglycerides (mg/dl)

Morris S et al. Arthritis Care Res 2011;4:530-4



IL-6
TNF-α

CRP

LIVER

DYSLIPIDAEMIA INDUCED BY INFLAMMATION

Total cholesterol
HDL

Triglycerides
Small dense LDL
ApoB/ApoAI



IL-6
TNF-α

CRP

LIVER

DYSLIPIDAEMIA INDUCED BY INFLAMMATION

Treatment
effect

Total cholesterol
HDL

Triglycerides
Small dense LDL
ApoB/ApoAI

effect

Total cholesterol
HDL

Triglycerides

Small dense LDL
ApoB/ApoAI



Effects of the anti-IL-6 receptor antibody, tocilizu mab, 
on serum lipid levels in patients with RA

Kawashiri S et al. Rheumatol Int 2011;31:451–6



Beneficial Cardiovascular Effects of Low-dose Glucocorticoid
Therapy in Inflammatory Rheumatic Diseases

Glucocorticoid therapy and incidence of subclinical atherosclerosis

Bartoloni E et al. J Rheumatol. 2012;39:1758-62



Beneficial Cardiovascular Effects of Low-dose Glucocorticoid
Therapy in Inflammatory Rheumatic Diseases

Glucocorticoid therapy and risk of cardiovascular events

Bartoloni E et al. J Rheumatol. 2012;39:1758-62



Kaplan-Meier survival curve of RA patients who 

were using or not  steroids at baseline

Crude Adjusted for disease activity/severity

Van Sijl AM et al. PlosOne 2014;9:e87965



Glucocorticoid dose thresholds associated 

with CV mortality in RA

Del Rincon I et al. Arhtritis Rheumatol. 2014;66:264-72

With 5 mg/day, it would take 21.9 years to 
reach 40-gm cumulative dose threeshold 





Conclusion. The current evidence suggests that MTX use is 
associated with a reduced risk of CVD events in patients with 
RA. This suggests that reducing the inflammation in RA using 
MTX not only improves disease-specific outcomes but may 
also reduce collateral damage such as atherosclerosis.

Rheumatology 2010;49:295-307



Cardiovascular risks of TNF antagonists versus nonb iologic DMARDs

Greenberg, J. D. et al. Nat. Rev. Rheumatol. 2011;15:13-21



Reduction in the incidence of myocardial infarction in patients with rheumatoid 
arthritis who respond to anti–tumor necrosis factor therapy

Dixon WG et al. Arthritis Rheum 2007;56:2905-12



2011;70:812-817
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