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One can state, without exaggeration, that the observation of and the search 
for similarities and differences are the basis of all human knowledge. 

Alfred Nobel 

Nothing has such power to broaden the mind as the ability to investigate 
systematically and truly all that comes under thy observation in life. 

Marcus Aurelius 

Science is simply common sense at its best, that is, rigidly accurate 
in observation, and merciless to fallacy in logic. 

Thomas Huxley  





Objectives 

• To summarize the research evolution of observations re:  

• the risks and outcomes of heart disease in RA vs non-RA 
patients considering: CV Death, Ischemic Heart Disease & 
Heart Failure 

• the role of CV Risk Factors/CV Risk Scores & potential 
biological markers for prediction & prevention of heart 
disease in RA patients 

• To discuss implications for clinical care & for clinical 
research 



 

CV Death & CV Aging 
 



Survival free of CV Death:  
RA vs. non-RA 

Su
rv

iv
al

 (%
) 

 Maradit-Kremers H, et al. Arthritis Rheum 2005; 52:722-32. 
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Shown here is cardiovascular (as opposed to overall) mortality in our RA compared to our non-RA cohorts.In our cohorts, persons with RA have a statistically significantly higher CV mortality.



Trends in RA Mortality vs. Expected* 
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*Based on age adjusted poisson regression models; from Gonzalez A, et al. Arthritis Rheum 2007;56(11)3583-3587  



Survival by decade of RA incidence 
1955-1994 and 1995-2007 

p=0.04 

Years from RA incidence
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Myasoedova et al, ACR 2009. 

HR*: 0.67 (0.45, 0.99) 

*HR for mortality comparing 1995-2007 to 1955-1994, age an sex adjusted 
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As you can see, in patients 1st diagnosed with RA over the 1995-2007 period (shown with the pink line) survival improved significantly as compared to the 4 previous decades. 



• Overall mortality significantly increased in RA compared 
to non-RA subjects and the gap has widened* 

• Higher rates of mortality in RA appear to be due to CV 
disease 

• Early indications of improved mortality in last decade  
• Data suggests accelerated CV aging in persons with RA 

 

 

CV Death & CV Aging 
 

Presenter
Presentation Notes
In summary:Overall survival significantly reduced in RA compared to non-RA subjectsPeople with RA experience higher rates of mortality due to CV disease compared to matched non-RA subjects



 

Ischemic Heart Disease 
Risks & Outcomes 

 



Prevalence of IHD in RA (n=603) & matched 
non- RA (n=603) subjects at index date* 

 Maradit-Kremers H, et al. Arthritis Rheum 2005;52(2)402-411 

Hospitalized MI 3.17 1.16,  8.68 

Silent MI 5.86 1.29, 26.64 

Angina Pectoris 0.58 0.34, 0.99 

Revascularization 
procedures 

1.04 0.30, 3.60 

 

Characteristic 
Multivariable 
adjusted OR 

95% Confidence 
Level 

Presenter
Presentation Notes
Hospitalized myocardial infarction (MI) 		Standardized epidemiological criteriaSilent MI 		Characteristic ECG in a non-acute settingCoronary revascularization procedures 		PTCA and CABGAngina pectoris			Physician recognition of cardiac pain w/o other causeSudden deaths 



Adjusted for the competing risk of death from other causes 

Angina 

Silent MI Sudden Cardiac Death 
 

 Maradit-Kremers H, et al. Arthritis Rheum 2005;52(2)402-411 
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Presentation Notes
This graph shows the cumulative incidence of silent MIs following incidence/index date The green line corresponds to the non-RA and the yellow line corresponds to the RA subjects The cumulative incidence of silent MI after 30 years, of follow-up adjusted for the competing risk of death was about 6.0% in the RA and 3.7% in the non-RA cohort.  POINTRA 27, non-RA 15 silent events



Outcome after MI: RA vs non-RA 

McCoy, et al. J Rheumatol. 2013 May;40(5):605-10. 

RA 

Non-RA 

SMR: 1.47, 95% CI: 1.04, 2.08  



 

Ischemic Heart Disease 
Risks & Outcomes 

 

• Increased risk of IHD in RA  

• IHD precedes RA often silent – sudden deaths 

• MI clinical presentation in RA similar to MI patients w/o RA 

• Mortality after MI higher in RA vs non-RA subjects 

o [RA patients not less likely to undergo acute reperfusion therapy or to 
be prescribed CV meds] 
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Next I will discuss Ischemic Heart Disease



 

Heart Failure 
Risks & Outcomes 

 



Cumulative Incidence of HF* 

*Framingham Criteria          Adjusted for competing risk of death from other causes,  
Excess risk remained after accounting for the presence of IHD, other risk factors, and the combination. 
       Nicola P, et al.  Arthritis Rheum 2005;52(2)412-420 
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Presentation Notes
This graph shows the cumulative incidence of the 165 incident cases of HF in the RA cohort and the 115 incident cases HF in the nonRA cohort over time since RA incidence.Adjusting for the competing risk of death, the cumulative incidence of HF in the RA cohort was greater than in non-RA throughout follow-up.Roughly, RA subjects reach the same cumulative incidence of HF as subjects without RA in half the time; a ratio that doesn’t seem to be modified by the disease duration.For example, after 10 years of follow-up, a RA patient, has the same probability of developing HF as an age and sex-matched individual without RA, after 20 years of follow-up.Data from age- and sex-adjusted models from our group showed that RA subjects had about twice the risk of developing HF and that this risk did not change much after accounting for the presence of IHD, other risk factors, and the combination.In subset analysis, we found that the risk was mainly confined to RF (+) RA cases. Indeed, RF positive RA patients had a risk of developing HF that was 2.5 times higher than in non-RA subjects. This is similar to the excess risk of HF experienced by people with Diabetes Mellitus!!



Distribution of EF at onset of HF 

Davis JM.  Arthritis Rheum 2008; 58:2603-11 

p=0.007 

Odds of preserved EF (≥50%) in RA 
OR 1.90 (95% CI: 0.98-3.67)* 

*adjusted for age, sex, calendar year, IHD, and propensity 
to have echocardiogram 
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Presentation Notes
Distribution of ejection fraction (EF) at the onset of HF in patients with RA and non-RA patients. Boxes = 25th and 75th percentiles; whiskers = 10th and 90th percentiles; diamonds = means; center horizontal line = medians.Echocardiography at HF Diagnosis*The proportion of HF with preserved systolic function at greater than or equal to 50% was higher in the RA cohort, 58% and 41% respectively, p=0.02. After adjustment for age, sex, calendar year, history of ischemic heart disease, and probability of having undergone echocardiography, RA patients were nearly twice as likely to have preserved EF (OR 1.90, 95% CI: 0.98-3.67).Thus, HF in patients with RA is associated with preserved systolic function, suggesting a greater importance of diastolic heart failure in this population. 



0-12 months after HF diagnosis 
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Davis JM.  Arthritis Rheum 2008; 58:2603-11 

Mortality following HF 

30 day OR: 2.57, 95%CI:1.20-5.49 



• Increased risk of HF in RA even after adjustment 
• Clinical presentation of HF among RA patients is atypical 
• HF in RA more likely with preserved EF  
• Mortality after HF is significantly poorer in RA 
• RA patients without clinically evident CVD, have a higher  

prevalence of LVDD – strain imaging offers promise 
 

o [RA patients with HF tend to be managed less aggressively 
o Patients with RA and HF have a higher rate of hospitalization & longer 

hospital stays than HF patients without RA]  

 

 

Heart Failure 
Risks & Outcomes 
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Presentation Notes
The next CV outcome I will discuss today is Heart Failure



Predicting & Preventing 
Heart Disease in RA:  

CV Risk Factors/Risk Scores 



The role of CV Risk Factors  
 

Cardiovascular Risk 
Factor 

Rate Ratio  
(95% CI) 

Hypertension 1.02  (0.8, 1.3) 

Hyperlipidemia 0.8 (0.6, 0.9) 

High BMI (≥30 kg/m2) 0.8 (0.5, 1.1) 

Diabetes mellitus 0.8 (0.6,1.06) 
 

Low BMI (<20 kg/m2) 1.8 (1.3, 2.5) 

Metabolic Syndrome 1.6 (1.2, 2.2) 

Gonzalez. Ann Rheum Dis 2008;67:64-69  
Crowson CS et al. J Rheumatol 2011;38(1)29-35 

Conclusion. In women participating in the 
Nurses’ health Study, most traditional CVD risk 
factors were similar between those who had RA 
and those who did not. However, as expected, 
biomarkers of inflammation associated with 
CVD were generally elevated in women with RA 
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 risk of Mets despite low BMI
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Traditional CV Risk Factors  
Paradoxical effect of BMI 

Maradit Kremers H, et al.  Arthritis Rheum 2004;50(11):3450-3457 Escalante, et al.  Arch Intern Med. 2005; 165:1624-1629 
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Traditional CV Risk Factors: 
 Paradoxical Effect of Lipids  

Myasoedova E, et al. Ann Rheum Dis 2011;70(3):482-487.  
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Hazard ratios for CVD in RA according to TCh
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Traditional CV Risk Factors: 
 Paradoxical Effect of Lipids 

Myasoedova E, et al. Ann Rheum Dis 2011;70(3):482-487.  
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Hazard ratios (HRs) for interactions of TCh/HDL ratio with ESR on the risk of CVD. Solid line shows the association between various ESR/CRP and CVD for TCh/HDL ratio=4. Dotted line and dashed line show the same associations for TCh/HDL ratios of 2 and 6, respectively. All HRs are related to the reference point (i.e. ESR=10 mm/hr and TCh/HDL=4, where HR=1.0). For TCh/HDL ratio=4, higher ESR/CRP measures are associated with increased risk of CVD (e.g. ESR=50 mm/hr is associated with approximately 10-fold increase in CVD risk)As expected, at low levels of ESR higher TCh/HDL ratios (6, red) are associated with higher CV risk compared to lower TCh/HDL ratios (2, yellow).  However, at high levels of ESR (>30), a paradoxical relationship becomes apparent with lower TCh/HDL ratios (2) being associated with a higher risk of CVD than higher ratios (TCh/HDL = 6).



RA Observed vs. predicted 10 yr CV risk  
from the Framingham risk score by age 

Seronegative women Seronegative men 

Crowson CS, et al. Arthritis Rheum. 2013 Oct;65(10):2562-6 

Observed 
Predicted 



RA Observed vs. predicted 10 yr CV risk  
from the Framingham risk score by age 

Seropositive women Seropositive men 

Observed 
Predicted 

Crowson CS, et al. Arthritis Rheum. 2013 Oct;65(10):2562-6 



RA Observed vs. predicted 10 yr CV risk  
from the Framingham risk score by age 

accelerated aging? 
Seropositive women Seropositive men 

Observed 
Predicted 

age 
+20 
+10 

Crowson CS, et al. Arthritis Rheum. 2013 Oct;65(10):2562-6 



A Signature of Aberrant Immune Responsiveness 
Identifies Myocardial Dysfunction in Rheumatoid Arthritis 

 

John M. Davis, III, Keith L. Knutson, Michael A. Strausbauch, Cynthia S. Crowson, Terry M. Therneau, 
Peter J. Wettstein, Veronique L. Roger, Eric L. Matteson, and Sherine E. Gabriel 31 MAY 2011 

Presenter
Presentation Notes
	Heart failure is an important cause of death in patients with rheumatoid arthritis (RA). Evidence suggests that immune mechanisms contribute to myocardial injury and fibrosis, leading to left ventricular diastolic dysfunction (LVDD). The purpose of this study was to identify a signature of LVDD in patients with RA by analyzing the responsiveness of the innate and adaptive immune systems to stimulation ex vivo.	RA patients (n = 212) enrolled prospectively in a population-based cohort underwent echocardiography, and LV function was classified as normal, mild LVDD, or moderate-to-severe LVDD. The release of 17 cytokines by blood mononuclear cells in response to stimulation with a panel of 7 stimuli or in media alone was analyzed using multiplex immunoassays. Logistic regression models were used to test for associations between a multicytokine immune response score and LVDD, after adjusting for clinical covariates.	An 11-cytokine profile effectively differentiated patients with moderate-to-severe LVDD from those with normal LV function. An immune response score (range 0-100) was strongly associated with moderate-to-severe LVDD (odds ratio per 10 units 1.5 [95% confidence interval 1.2-2.1]) after adjusting for serum interleukin-6 levels, brain natriuretic peptide values, and glucocorticoid use, as well as other RA characteristics and LVDD risk factors.	The major finding of this study was that aberrant systemic immune responsiveness is associated with advanced myocardial dysfunction in patients with RA. The unique information added by the immune response score concerning the likelihood of LVDD warrants future longitudinal studies of its value in predicting future deterioration in myocardial function.



Immune Response Score Differentiates Moderate/Severe 
LVDD in Patients with Rheumatoid Arthritis 

Davis JM et al:  Arthritis Rheum 2011; 64(6):1497-1506 
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Differentiation of rheumatoid arthritis patients with moderate-to-severe left ventricular diastolic dysfunction (LVDD) or heart failure (HF) with the use of a multicytokine immune response score. The immune response score was created by transforming the normalized cytokine concentrations of patients with LVDD to the Z-distribution of those with normal LV function and then combining the Z-scores into a continuous index of immune response. The distributions of the score are shown as box plots (representing the medians as horizontal lines, means as open circles, and interquartile ranges as boxes) for the groups with normal LV function (n = 134), mild LVDD (n = 53), and moderate-to-severe LVDD or HF (n =  25).The broken line is the cutoff that optimized sensitivity and specificity for differentiating the moderate-to-severe LVDD or HF group.



ROC Analysis of Immune Response Score 
and Clinical Variables 

Davis JM et al:  Arthritis Rheum 2011; 64(6):1497-1506 
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Receiver operating characteristic (ROC) analysis of theimmune response score. Using the entire sample of 212 rheumatoidarthritis patients, ROC curves are shown for the immune responsescore (yellow line), the clinical model (green line), and the modelcombining the immune response score and clinical variables (orangeline). The clinical model included age, sex, presence of hypertension,coronary heart disease, glucocorticoid use, brain natriuretic peptidelevel, and serum interleukin-6 level. The immune response score wasentered as a continuous variable.



Predicting & Preventing 
Heart Disease in RA:  

CV Risk Factors/Risk Scores 

• Traditional CV risk factors: as or less important in RA 
vs non RA (competing factors); some paradoxical 

• Conventional Risk Scores: perform poorly in RA  
• Novel Biomarkers: Immune Response Score 



 

Implications for  
Clinical Care:  



Conundrum: difficult to make inferences because 

– DMARDs, biologics, corticosteroids and NSAIDs can have 

deleterious cardiovascular effects 

– Suppression of inflammation via these agents should have 

beneficial cardiovascular effects 

 

Implications for Management:  
the role of drugs  

 



NSAIDs 

adapted from: Cannon CP, et al. Science. 2012;336:1386-1387 

Inhibition reduces pain/ inflammation but blocks 
vasodilatory/antiplatelet effects in vascular wall  

Inhibition reduces risk of thrombosis 
but inhibits gastroprotective effects  

Presenter
Presentation Notes
COX-1 and COX-2 enzymes convert arachidonic acid to various prostanoids in different tissues. Inhibition of COX-2 reduces pain and inflammation but also blocks the vasodilatory and antiplatelet effects in the vascular wall. Blocking COX-1 reduces the risk of thrombosis, but also inhibits the gastroprotective effects of PGE2 and PGI2, thereby predisposing to gastric ulcers and bleeding. Joint Meeting of the Arthritis Advisory Committee and the Drug Safety and Risk Management Advisory CommitteeFebruary 10-11, 2014Nonsteroidal anti-inflammatory drugs and cardiovascularthrombotic risk



Glucocorticoids: potential benefits 

• Potential beneficial effects 

o RA is associated with low HDL and a high LDL/HDL ratio 

(atherogenic profile) 

o Treatment with a regimen including glucocorticoids ameliorates 

this pattern 

o Glucocorticoids treatment may lower lipoprotein(a) and 

homocysteine levels 
 

Boers M, et al. Ann Rheum Dis. 2003 Sep;62:842-845.  Asanuma Y, et al.  Arthritis Rheum. 1999;42:443-447. 
Lazzerini PE, et al. Ann Rheum Dis. 2003;62:694-695. 



• 779 RA patients, 7,203 person-years of follow-up..    
• 237 deaths; 121 due to CV causes  

– CV mortality rate of 1.8 (95% CI 1.5–2.1).  
• Exposure to glucocorticoids:  

– dose-dependent increase in death from all causes 1.04 per mg of daily prednisone (95% 
CI 1.02, 1.06) 

– minimum daily prednisone dose threshold associated with an increase in all-cause 
mortality was 8–15 mg (HR 1.78; 95% CI 1.22–2.60) 

– cumulative dose of glucocorticoids: minimum dosage associated with all-cause mortality 
was 40 gm (HR 1.89; 95% CI 1.25, 2.44) 

Glucocorticoids: a CV Risk Factor 

Del Rincón I, et al. 
Arthritis Rheum. 
2014; 66:264-272. 

Glucocorticoid use in RA is associated with a dose-dependent 
increased mortality. There may be dose thresholds below which 

mortality is not increased. 

Model 1 Model 2 Model 3 Model 4 
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Objective: To delineate daily and cumulative glucocorticoid dose thresholds associated with increased mortality in rheumatoid arthritis (RA). Methods: We studied RA patients recruited from rheumatology clinics. Annually, we assessed glucocorticoid dose, and demographic, socioeconomic, clinical and laboratory features or RA, CV risk factors and vital status. We used Cox proportional hazards regression to assess the association between daily or cumulative glucocorticoid dose, and mortality, adjusting for potential confounders and for the propensity to receive glucocorticoids. We tested strata of the glucocorticoid dose to delineate the threshold associated with mortality. Results: We studied 779 RA patients for 7,203 person-years, during which 237 of them died, a mortality rate of 3.2 per 100 person-years (95% CI 2.8, 3.7). One hundred and twenty of the deaths were due to CV causes, a CV mortality of 1.9 (95% CI 1.5, 2.4). Exposure to glucocorticoids was associated with a dose-dependent increased all-cause mortality, with an adjusted hazard ratio (HR) of 1.04 per mg of daily prednisone (95% CI 1.02, 1.06). Compared to patients not receiving corticosteroids, the minimum daily prednisone dose threshold associated with increased all-cause mortality was 8 mg to 15 mg, with an adjusted HR of 1.78 (95% CI 1.22, 3.60). For cumulative glucocorticoids, the minimum dosage associated with all-cause mortality was 40 g, HR 1.89 (95% CI 1.25, 2.44). Conclusions: Glucocorticoid use in RA is associated with a dose-dependent increased mortality. There may be dose thresholds below which mortality is not increased.



Methotrexate 
• Methotrexate may reduce folate stores which can lead to 

increased homocysteine – Homocysteine is prothrombotic  
• Controversial if this is important in RA 

• All cause mortality HR: 0.4 (0.2, 0.8) & CV mortality HR: 0.3 
(0.2 - 0.7) mortality lower in patients treated with methotrexate, 
adjusting for disease activity/severity 

• Impossible to adjust for confounding 

Hoekstra  M, et al. Ann Rheum Dis. 2005;64:141-143 Choi HK et al.  Lancet 2002;359:1173-1177 



TNF Blockers 
• TNF blockade has been associated with 

decompensated CHF  
• One study suggested that while CHF is increased in 

RA patients, the risk was lower in anti-TNF–treated 
patients  
o CHF in 3.9% RA patients, 3.1% in anti-TNF patients, 

2.3% in OA patients  
o confounding by contradication cannot be ruled out 

Wolfe F, et al. Am J Med. 2004;116:305-311 



TNF Blockers 
• Compared 11,587 RA subjects on mtx  (1998 – 2007) who added 

TNF-α blocker to 8656 who added nbDMARD 
• Incidence per 100 person-years for composite CV end point: 

– 3.05 (95% CI: 2.54-3.65) for nbDMARDs  

– 2.52 (95% CI, 2.12-2.98) for TNF-α blockers 

• HR for TNF-α blockers vs. nbDMARD  
– 0.80 (95%, CI 0.62-1.04) [carrying the first exposure forward]  

– 0.71 (95% CI, 0.52-0.97) [as-treated analysis]   

• CV benefit of TNF-α blocking agents strongest ≥65 years of age  
– HR 0.52; 95% CI, 0.34 -0.77; P for interaction = 0.075) 

Solomon DH, et al.  Am J Med. 2013;126(8):730 

… TNF-α blocking agents may be associated with a reduced risk of cardiovascular 
events compared with an nbDMARD. Randomized controlled clinical trials should be 

considered to test this hypothesis. 
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Presentation Notes
Elevated tumor necrosis factor (TNF)-α likely contributes to the excess cardiovascular risk observed in rheumatoid arthritis. We compared the cardiovascular risk in rheumatoid arthritis patients starting a TNF-α blocking agent versus a nonbiologic disease-modifying antirheumatic drug (nbDMARD).Subjects with rheumatoid arthritis participating in several different US insurance programs between 1998 and 2007 who received methotrexate were eligible. Those who added a TNF-α blocking agent were compared with subjects who added a nbDMARD in Cox regression models stratified by propensity score decile and adjusted for oral glucocorticoid dosage. We examined the composite cardiovascular end point of myocardial infarction, stroke, or coronary re-vascularization after 6 months.We compared 8656 new users of a nbDMARD with 11,587 new users of a TNF-α blocking agent with similar baseline covariates. Incidence rates per 100 person-years for the composite cardiovascular end point were 3.05 (95% confidence interval [CI], 2.54-3.65) for nbDMARDs and 2.52 (95% CI, 2.12-2.98) for TNF-α blocking agents. The hazard ratio (HR) for the TNF-α blocking agent compared with nbDMARD carrying the first exposure forward was 0.80 (95%, CI 0.62-1.04), while the HR for the as-treated analysis was 0.71 (95% CI, 0.52-0.97). The potential cardiovascular benefit of TNF-α blocking agents was strongest among individuals ≥65 years of age (HR 0.52; 95% CI, 0.34 -0.77; P for interaction = 0.075).Among subjects with rheumatoid arthritis, TNF-α blocking agents may be associated with a reduced risk of cardiovascular events compared with an nbDMARD. Randomized controlled clinical trials should be considered to test this hypothesis.



 

Implications for Clinical Care:  
An integrated 

multidisciplinary clinic 



Cardio-Rheum Clinic 
Preventive Cardiologists & Rheumatologists jointly providing  

 Individualized CV Risk Assessment & Risk Reduction: 

1. Cardiovascular Risk profile tool 

2. Fasting lipid screen, Lpa, hs-CRP, EKG, Arterial Health 
Screening, Echo w/ Strain  

3. Determination of need for further testing and/or 
pharmacotherapy for identified risk factors or subclinical 
atherosclerosis detection 

4. Rheumatology assesment of disease-related CV risk 
(disease activity, Rx) 

Tonometry-arterial stiffness, Brachial artery reactivity - endothelial 
function & Carotid US -CIMT - plaque detection 



adapted from: Kullo IJ et al. JACC 2007 

Cardio-Rheum Clinic  
CV Risk Assessment: Putting it Together 

• RA Disease Activity 

Assess arterial and myocardial function and structure 
Arterial health screening & Echo/Strain 



• Strain refers to the deformation a material undergoes when 
subject to force or stress, relative to its original dimension(s). 
Strain is dimensionless and expressed as percentage change 

• Myocardial strain imaging has increased sensitivity for detecting 
early abnormalities of cardiac function 

• Other conditions with LVDD eg. Amyloidosis, chemotherapy 
cardiotoxicity, … are screened using myocardial strain imaging 
using speckle-tracking by echocardiography 

 

Strain Echocardiography for Evaluation of 
Myocardial Function in RA 



Fine NM etal. Ann Rheum Dis. 2013 Jul 19; 3;0:1–7 Values are mean (sd) 

  
Control                                         
(N=50)   

RA                                         
(N=88)   p  value   

Global   long   LV   strain   - 17.2   (2.6)   - 15.3   (3.1)   <0.001   
       Basal   LV   strain   - 17.4   (2.7)   - 16.9   (4.1)   0.19   
       Mid   LV   strain   - 17.5   (2.7)   - 15.1   (2.9)   <0.001   
       Apical   LV   strain   - 16.8   (3.3)   - 14.0   (4.2)   <0.001   
Global   long  RV   strain   - 19.5   (2.8)   - 17.7   (4.8)   0.003   
      Basal   RV   strain   - 23.8   (4.7)   - 21.2   (7.1)   0.025   
      Mid   RV   strain   - 20.4   (3.8)   - 17.1   (5.3)   0.001   
      Apical   RV   strain   - 14.4   (4.3)   - 14.9   (6.8)   0.78   

      

Evaluation of myocardial function in 
RA using strain imaging by speckle-

tracking echocardiography 

Presenter
Presentation Notes
We characterized the ventricular myocardial systolic longitudinal strain patterns of 88 RA patients (without known CVD) compared to 50 healthy controls to determine whether Strain can be an effective screening tool for CVD in RA patientsLongitudinal ventricular systolic strain analysis performed using velocity vector imaging softwareRA Patients & controls had similar age, sex, & EF; RA Patients: higher systolic BP Rank sum and chi-square tests to test for differences between the groupsLinear regression models to examine associations between Strain and RA disease characteristics



• Global LV Strain and RV Strain were impaired in RA vs controls 
indicating differences in subclinical myocardial contractility 

• In contrast to controls in whom LV Strain was uniform from base to apex, 
patients with RA had preserved Strain in the base with worst strain in the 
apical segments – suggesting a unique pattern in RA (~analogous to 
amyloidosis) 

• Univariate regression analysis demonstrated a significant correlation 
between global LV strain and RA disease severity measures: HAQ, use 
of steroids and mtx, radiographic damage, joint swelling 

Evaluation of myocardial function in 
RA using strain imaging by speckle-

tracking echocardiography 

Fine NM etal. Ann Rheum Dis. 2013 Jul 19; 3;0:1–7 



 

Implications for  
Clinical Research:  



Effective CV Risk management in RA 
requires accurate risk assessment 

• Increased CV morbidity and mortality  
• Likely role for inflammation & other disease specific 

risk factors 
• Current CV risk models not accurate in RA 
• CV risk factors and CV risk algorithms vary by country 
• Data not available for RA 

 

 

 

Avina-Zubieta et al. 2012. Ann Rheum Dis.  
Crowson et al. Am J Cardiol. 2012 
Arts et al. Ann Rheum Dis. 2014 
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Presentation Notes
Background – Quite strong evidence that shows CV increased morbidity and mortality in RA patients, both in early and established RACV risk models that are currently available for CV risk assessment are developed in and for the general population. These models do not appear to provide accurate predictions in RA patients; studies have shown underestimation of CV risk in a large body of included patients which may lead to under treatment of CV risk factors. Possibly in RA, inflammation or other disease specific risk factors contribute to the increased risk. Therefore inclusion of such risk factors in a disease specific risk model may improve predictive performance. 



Long term Goal: 
To develop a risk score calculator that can be used 

globally, to accurately predict 10 year CVD 

risk in patients with RA. 

 

A TransAtlantic Cardiovascular risk Calculator for 

Rheumatoid Arthritis 

Presenter
Presentation Notes
Objective  ~animated slide, please click through it~In order to realise this objective to develop a RA specific cardiovascular risk calculator that is both practical in every day use and is applicable to a large part of the RA population, the ATACC RA consortium was founded



 
ATACC-RA 
consortium 
 13 ++ centers from 10 countries 

Presenter
Presentation Notes
For the abstract of this talk we analysed data from 8 centers from 7 different countries that were included at the time of the EULAR deadline. We are now a group of 13 centers in 10 countries and all these data are analysed further as we speak. 



Results – Patient characteristics 
RA specific Risk factors 
At baseline 

Total 
(N=5685) 

RF positive 3569 (65.5%) 

ACPA positive 2989 (60.4%) 

RA disease duration , years 6.2 (9.2) 
ESR , mm/hr 24.9 (21.5) 
CRP, mg/L 15.4 (27.1) 
Extra-articular manifestations of RA  253 (5.2%) 

DMARDs 2528 (44.8%) 

Biologic DMARDs 888 (15.7%) 
Corticosteroid s 1428(25.3%) 

NSAIDs 2062 (45%) 
Coxibs  511(14.6%) 
DAS28 ESR 4.0 (1.7) 
Swollen joint count 28  6.3 (6.2) 
Tender joint count 28  6.2 (6.6) 
Patient VAS  39.0 (25.7) 
HAQ 0.7(0.7) 
Corticosteroid dosage, mg/day 5.8 (4.4) 

Traditional risk factors 
Total 

(N=5685) 
Length of follow-up, years 6.1 (4.9) 
Age, years 55.2 (14.1) 
Female Sex 4306 (75.7%) 

White race 3739 (93.9%) 

Systolic blood pressure, mmHg 136.0 (21.9) 
Diastolic blood pressure, mmHg 79.6(11.1) 

Total cholesterol, mmol/L 5.2 (1.1) 
Low density lipoprotein, mmol/L 3.1 (1.0) 
High density lipoprotein, mmol/L 1.5 (0.4) 

Triglycerides, mmol/L 1.4 (0.8) 
TC:HDL ratio 3.8 (1.1) 
Current smoker  1164 (21.5%) 

Ever smoker  2725 (52.7%) 

Body mass index, kg/m2 27.0 (5.4) 
Hypertension  3324 (58.8%) 

Diabetes mellitus  380 (6.7%) 
Antihypertensives  1279 (22.6%) 

Antilipemics  500 (8.8%) 
Family history of CAD  887 (23.8%) 

Presenter
Presentation Notes
Patient characteristicsLarge number of variablesAll 8 centers differed significantly both for traditional risk factors as for RA specific risk factors 



*Before and After Adjustment for CV risk factors 

Heterogeneity in CV Event Rates* 
5685 RA patients 34711 Patient years 476 CV events 



  

 

 

 
When risk estimated by 

ATACC-RA >FRS, 
the observed risk 

should be above the  
line, showing a correct 

 reclassification to  
a higher risk group 

Reclassification of risk 
estimates by ATACC-RA  

This plot shows  the discrepancies between ATACC-RA (DAS28) and FRS 

ATACC-RA with DAS28 CVD risk score 

   Low              Moderate             High     Very High       

middle risk of  
each FRS 
category 

Preliminary ATACC-RA Risk Score 



• Persons with RA die prematurely 

• RA patients experience a higher risk of:  

CV Death  

IHD: silent MI & sudden cardiac death, may occur early w/out warning 

HF: atypical present’n, more preserved EF &  higher mortality 

•Myocardial dysfunction esp. LVDD precedes HF & may be 
detected by Strain Echo 

• Persons with RA have worse outcomes after CVD (esp. death 
after HF) & higher utilization of health services 

 
 

 

…the evolution of observation 
CV Risk in RA 



• Traditional CV risk factors contribute relatively less in RA 
– some paradoxical 

• Inflammatory markers strong independent predictors 

• Risk Scores Perform poorly indicating need for RA 
specific risk scores/biomarkers 
• Aberrant systemic immune responsiveness (Immune response 

score) independent predictor of LVDD   

 

…the evolution of observation 
Prediction & Prevention 

Presenter
Presentation Notes
aberrant systemic immune responsiveness is associated with advanced myocardial dysfunction in patients with RA. The unique information added by the immune response score concerning the likelihood of LVDD warrants future longitudinal studies of its value in predicting future deterioration in myocardial function.Traditional CV: significant but relatively less important in RA vs non RA (competing factors); some paradoxicalNon-Traditional: Inflammatory markers/RA features -- highly significant and can inform CV risk prediction Risk Scores: perform poorly in RA



• RA Drugs: NSAIDs, glucocorticoids, methotrexate, biologic and 

nonbiologic DMARDs all have complex effects on CV risk – some 

through interaction with CV risk factors, eg. lipids 

• Individualized & multidisciplinary care best management option 

• Observational studies have taught us much – but large randomized 

safety trials & large multicenter consortia now needed to advance 

knowledge and improve outcomes 

 

Implications for Clinical Care & 
Clinical Research  

 

Presenter
Presentation Notes
aberrant systemic immune responsiveness is associated with advanced myocardial dysfunction in patients with RA. The unique information added by the immune response score concerning the likelihood of LVDD warrants future longitudinal studies of its value in predicting future deterioration in myocardial function.Traditional CV: significant but relatively less important in RA vs non RA (competing factors); some paradoxicalNon-Traditional: Inflammatory markers/RA features -- highly significant and can inform CV risk prediction Risk Scores: perform poorly in RA



One can state, without exaggeration, that the observation of and the search 
for similarities and differences are the basis of all human knowledge. 

Alfred Nobel 

Nothing has such power to broaden the mind as the ability to investigate 
systematically and truly all that comes under thy observation in life. 

Marcus Aurelius 

Science is simply common sense at its best, that is, rigidly accurate 
in observation, and merciless to fallacy in logic. 

Thomas Huxley  

Observation-driven systematic research 
transforms clinical practice 



Nurse Abstractors 
Margaret R. Donahue, RN 
Julie A. Gingras, RN 
Denise M. Herman, RN 
Constance A. Neuman, RN 
Cynthia L. Nosek, RN 
Deborah C. Olson, RN 
Lorna N. Stevens, RN 
Diane K. Wilke, RN 
 
Study Coordinators 
Jeaneen J. Alcorn 
Konnie B. Bicknese 
Penelope Davidson 
Cynthia J. Stoppel 
 
Admin Assistants 
Donette M. Adler 
Darcy L. Jacobson 
Sherry L. Kallies  
Melissa S. Henry 
 
 

Immune Signatures 
John M. Davis III, MD 
Keith L. Knutson, PhD 
Larry R. Pease, PhD 
Michael A. Strausbauch, BS 
Peter J. Wettstein, PhD 
Minzhi Zhang, BS 

CV / Echo 
Daniel D. Borgeson, MD  
Nowell M. Fine, MD 
Grace Lin, MD  
Jae K. Oh, MD  
Hector R. Villarraga, MD  
Jo-Ellen Ehrsam, RDCS 
My D. (Tammy) Green, RDCS 
Mary E. (Libby) Hagen, RN 
Barry L. Karon, MD 
Edard Mendrick, RDCS 
Richard J. Rodeheffer, MD 
Veronique L. Roger, MD, MSc 
Mary J. Wenzel, RDCS 
Rehka Mankad, MD 
Sharon L. Mulvagh, MD 
 

RA Epidemiology 
Sherine E. Gabriel, MD, MSc 
Hilal Maradit Kremers, MD, MSc 
Eric L. Matteson, MD, MPH 
 
Biostatistics 
Karla V. Ballman, PhD 
Cynthia S. Crowson, MS  
Patrick D. Fitz-Gibbon, BS 
Megan S. Reinalda, BS 
Ruchi G. Sharma, MS 
Terry M. Therneau, PhD 
 
Fellows 
A. Kristin Bacani, MD 
Angel Gonzalez, MD  
Kimberly P. Liang, MD 
Elena Myasoedova, MD, PhD 
Paulo J. Nicola, MD 

Acknowledgements 



 

Clinicians in the Division of Rheumatology 
 

 

Our patients 

Acknowledgements 

Heart Disease in 
Rheumatoid 

Arthritis 



Thank You 

Heart Disease in Rheumatoid 
Arthritis 


	Slide Number 1
	DISCLOSURE
	Slide Number 3
	Slide Number 4
	Objectives
	Slide Number 8
	Slide Number 9
	Trends in RA Mortality vs. Expected*
	Survival by decade of RA incidence�1955-1994 and 1995-2007
	Slide Number 12
	Slide Number 13
	Prevalence of IHD in RA (n=603) & matched non- RA (n=603) subjects at index date*
	Slide Number 15
	Outcome after MI: RA vs non-RA
	Slide Number 17
	Slide Number 18
	Cumulative Incidence of HF*
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	The role of CV Risk Factors �
	Slide Number 25
	Slide Number 26
	Slide Number 27
	RA Observed vs. predicted 10 yr CV risk �from the Framingham risk score by age
	RA Observed vs. predicted 10 yr CV risk �from the Framingham risk score by age
	RA Observed vs. predicted 10 yr CV risk �from the Framingham risk score by age�accelerated aging?
	Slide Number 32
	Immune Response Score Differentiates Moderate/Severe LVDD in Patients with Rheumatoid Arthritis
	ROC Analysis of Immune Response Score�and Clinical Variables
	Slide Number 37
	Slide Number 38
	Slide Number 39
	NSAIDs
	Glucocorticoids: potential benefits
	Glucocorticoids: a CV Risk Factor
	Methotrexate
	TNF Blockers
	TNF Blockers
	Slide Number 46
	Cardio-Rheum Clinic
	Cardio-Rheum Clinic �CV Risk Assessment: Putting it Together
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Effective CV Risk management in RA requires accurate risk assessment
	Long term Goal:�To develop a risk score calculator that can be used globally, to accurately predict 10 year CVD
	�ATACC-RA consortium�
	Results – Patient characteristics
	Slide Number 57
	Reclassification of risk estimates by ATACC-RA 
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	Slide Number 64
	Thank You

