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Objectives
• To provide an overview of lipid alterations in RA

• To discuss inflammation as a mediator of CVD in RA 

• To discuss the risk of CVD in patients with RA

• To discuss CVD risk management in patients with RA

• To review the impact of RA medications on CVD
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CVD=cardiovascular disease; RA=rheumatoid arthritis. 
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Review of the Interaction Between 
Lipids and CVD in the 

General Population

Confidential. For Discussion Purposes Only. Do Not Distribute.

CVD=cardiovascular disease.



Overview of Lipoprotein Pathways
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Cholesterol and TGs are the major lipids that 
circulate in blood and are transported in lipoprotein 
particles2,3

Chylomicrons2,3:
• Secreted by enterocytes into the intestine
• TG-rich molecule, rapidly metabolized into 

smaller VLDL-sized particles (chylomicron 
remnants)

VLDL1-3:
• Exports cholesterol from liver to tissues
• TG-rich molecule, metabolized into IDL and 

LDL by lipoprotein lipase

LDL2:
• Primary carrier of circulating cholesterol

HDL2: 
• Brings excess tissue cholesterol back to the 

liver (reverse cholesterol transport) 

Transport of Exogenous and De Novo Cholesterol1*

*As depicted in the graphic, exogenous pathway is cholesterol obtained from dietary sources and endogenous is from de novo synthesis in the body.
CEL=carboxyl ester lipase; CME=continuing medical education; HDL=high-density lipoprotein; IDL=intermediate-density lipoprotein; LDL=low-density 
lipoprotein; LDLR=LDL receptor; LPL=lipoprotein lipase; LRP=low-density lipoprotein-related protein; MTP=microsomal triglyceride transfer protein; 
NPC1L1=Niemann-Pick C1-Like 1; PL=pancreatic lipase; TG=triglyceride; VLDL=very-low-density lipoprotein.
1. Daniels TF, et al. Int J Biol Sci. 2009;5(5):474-488. 2. Neely D, Thompson D. 2015. Available at: https://bjcardio.co.uk/2015/07/lipids-module-1-
lipid-metabolism-and-its-role-in-atherosclerosis-2-2/. Accessed August 16, 2019. 3. Charlton-Menys V, Durrington PN. Exp Physiol. 2007;93(1):27-42.

From Daniels et al 2009

https://bjcardio.co.uk/2015/07/lipids-module-1-lipid-metabolism-and-its-role-in-atherosclerosis-2-2/
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Hypercholesterolemia Is Associated With Increased 
CVD (CHD) Risk in the General Population

CHD correlates positively with both TC1,a and LDL-C.2,b

Cholesterol Ratios Indicative of CVD Risk4
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Mortality due to heart disease increases 
with age and TC:HDL-C.3,c,d
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Cholesterol ratios have been identified as important indicators of CVD risk
• TC:HDL-C may be a more sensitive indicator of CVD risk compared with TC alone
• LDL-C:HDL-C may be more useful in predicting CVD risk than LDL-C alone
• High TC:HDL-C or LDL-C:HDL-C is thought to contribute to an increased CVD risk due to an imbalance in protective versus atherogenic lipoproteins 

CHD=coronary heart disease; CI=confidence interval; CVD=cardiovascular disease; HDL-C=high-density lipoprotein cholesterol; HR=hazard ratio; 
LDL-C=low-density lipoprotein cholesterol; TC=total cholesterol. 
1. Grundy SM. Circulation. 1998;97(15):1436-1439. 2. Grundy SM, et al. Circulation. 2004;110:227-239. 3. Lewington S, et al. Lancet. 
2007;370:1829-1839. 4. Millán J, et al. Vasc Health Risk Manag. 2009;5:757-765. 

aPlasma TC starts at 150 in graph A, because early prospective studies showed that risk for new-onset CHD showed little change up to a TC level of 
200 mg/dL; above this threshold, risk apparently began to rise. bIn graph B, LDL-C starts at 40 mg/dL, because recent clinical trials indicated that for every 30-mg/dL change in LDL-
C, the relative risk for CHD is changed in proportion by ~30%; thus the relative risk is set at 1.0 for LDL-C=40 mg/dL in the graph. cHR denotes the HR (95% CI) of ischemic heart 
disease per 1.33 lower TC:HDL-C. dIn graph C, when triglyceridemia exceeds 300 mg/dL and there is no reliable calculation for LDL, it is preferable 
to use TC:HDL-C ratio.4 



Higher Risk for CVD in Patients With RA 
Compared With the General Population

CVD=cardiovascular disease; RA=rheumatoid arthritis.



Lipid Paradox in RA
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• A 2014 literature review indicated that many patients with active RA exhibit lower 
levels of TC, LDL-C, and HDL-C than healthy individuals, which is consistent with 
findings in other inflammatory conditions, such as sepsis and cancer1

• Paradoxically, in patients with RA, an elevated risk of CVD compared with the 
general population is observed, likely due to inflammation, according to literature 
reviews1,2 and findings from the KALIBRAa study3

– The KALIBRA study included patients with severe active RA (N=11) receiving IL-6 inhibitor 
TCZ and demonstrated3:

• Increased catabolism of LDL particles in patients with active RA

• Hypercatabolism correlates with serum LDL-C and acute phase reactants but not with CDAI 
(disease activity) and normalizes after IL-6 inhibition

– Study Limitations: the lack of a control group and small sample size, which is consistent with other 
similar kinetic studies, and the limited ability to analyze secondary outcome data

aKALIBRA=Kinetics of the ApoB-containing Lipoproteins in IL-6 Blockade for RA.
CDAI=Clinical Disease Activity Index; CVD=cardiovascular disease; ETN=etanercept; HDL-C=high-density lipoprotein cholesterol; IL=interleukin; 
LDL=low-density lipoprotein; LDL-C=LDL cholesterol; RA=rheumatoid arthritis; TC=total cholesterol; TCZ=tocilizumab.
1. Choy E, et al. Rheumatol (Oxford). 2014;53:2143-2154. 2. Lauper K, Gabay C. Semin Immunopathol. 2017;39:447-459. 
3. Robertson J, et al. Ann Rheum Dis. 2017;76:1949-1952. 



Lipid Profiles In Patients With RA 
per Research Findings in the US
Study • Retrospective US study1

• 651 patients with RA
• Longitudinal US BRASSa 

study2

• 90 patients with RA taking 
DMARDs 

• 1-year follow-up

• Long term follow-up of patients in 
TEARc trial in US3,4

• 755 patients with early RA with 
minimal/no prior DMARD use

Key results • ESR associated with the risk of CVD 
(HR 1.2 per 10 mm/h increase, 95% 
CI: 1.1-1.3)

• Significant nonlinear association of 
TC and risk of CVD, with 3.3-fold 
increased risk for TC<4 mmol/L 
(95% CI: 1.5-7.2) 

• LDL<2 mmol/L associated with 
marginally increased risk of CVD 

• Between baseline and 1-year 
follow-up:

• 7.2% increase in LDL-C 
(P=0.02) 

• 5.7% improvement in 
cholesterol efflux capacityb

(P=0.002) 
• 23.5 mg/L reduction in median 

hs-CRP

• Cholesterol levels elevated at 24 weeks vs 
baseline, but decreased thereafter 

• Decreases in DAS28, CRP, and ESR 
were associated with increased HDL-
C, LDL-C, and TC in all treatment 
groups (P<0.001-0.035)

• Triple therapy (MTX+SSZ + 
hydroxychloroquine) associated with 
improvements (decreases) in TC:HDL-C 
ratios compared to MTX alone or 
MTX+ETN) over 2-year follow-up 
(P<0.001) 

Key
takeaways

• Lower TC and LDL-C levels and 
lower atherogenic ratios associated 
with increased risk of CVD

• Significant interaction between ESR 
and LDL-C for CVD risk suggests 
that association of lipids with CVD 
may be confounded by inflammation

• Significant increase in LDL-C levels 
and concomitant improvement in 
HDL-C efflux capacity, in RA 
patients experiencing hs-CRP 
reduction

• Decreases in RA disease activity over 
long-term follow-up were associated with 
increases in cholesterol levels in patients 
with early RA treated with either biologic 
or nonbiologic therapies 
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NOTE: Study Limitations on following slide.
aBRASS=Brigham and Women’s Hospital Rheumatoid Arthritis Sequential Study.2 bCholesterol efflux capacity is the ability of HDL particles to extract 
cholesterol from lipid-laden macrophages.2 cTEAR=Treatment of Early Aggressive Rheumatoid Arthritis.3
CI=confidence interval; CRP=C-reactive protein; CVD=cardiovascular disease; DAS28=Disease Activity Score in 28 joints; DMARD=disease-modifying 
antirheumatic drug; ESR=erythrocyte sedimentation rate; ETN=etanercept; HDL=high-density lipoprotein; HDL-C=high-density lipoprotein cholesterol; 
HR=hazard ratio; hs-CRP=high-sensitivity C-reactive protein; LDL=low-density lipoprotein; LDL-C=low-density lipoprotein cholesterol; 
MTX=methotrexate; RA=rheumatoid arthritis; SSZ=sulfasalazine; TC=total cholesterol. 
1. Myasoedova E, et al. Ann Rheum Dis. 2011;70(3):482-487. 2. Liao KP, et al. J Am Heart Assoc. 2015;4(2):e001588. 3. Charles-Schoeman C, et al. 
Arthritis Rheumatol. 2016;68:577-586. 4. ClinicalTrials.gov. Available at: https://clinicaltrials.gov/ct2/show/NCT00259610. Accessed August 16, 2019.

https://clinicaltrials.gov/ct2/show/NCT00259610


Lipid Profiles In Patients With RA 
per Research Findings in the US (cont’d)

11

apoB=apolipoprotein B; CV=cardiovascular; DMARD=disease-modifying antirheumatic drug; HF=heart failure;
LDL-C=low-density lipoprotein cholesterol; RA=rheumatoid arthritis.
1. Myasoedova E, et al. Ann Rheum Dis. 2011;70(3):482-487. 2. Liao KP, et al. J Am Heart Assoc. 2015;4(2):e001588.
3. Charles-Schoeman C, et al. Arthritis Rheumatol. 2016;68:577-586. 

Study Limitations:

• Limitations of the retrospective US study1: causal relationships between lipids, inflammation and outcomes 
cannot be drawn from this observational study; inflammatory and lipid measurements were not always available on 
the same date, which could have affected the associations of these measurements with cardiovascular (CV) 
outcomes; only information available from medical records was used to define the study outcomes, including heart 
failure (HF), and thus, etiological subsets of HF could not be identified; during the period of investigation, the 
population of Olmsted County, Minnesota was predominantly white, and results may therefore not be generalizable to 
non-white individuals

• Limitations of the longitudinal US BRASS study2: lipid measurements were not performed in the fasting state; the 
study could not account for patients who underwent lifestyle modifications that could result in lipid changes between 
baseline and 1-year follow-up; additional patients on statins may have been missed; investigators could not 
determine whether the discrepancy between the changes in LDL-C and apoB levels were true changes or artifacts in 
assay sensitivity

• Limitations of the long-term follow-up (TEAR trial)3: the study may not be generalizable to patients with RA with 
more established disease or lower disease activity, because the patients had early RA and high disease activity at 
baseline and most were seropositive and had not previously received DMARDs; data on prednisone and statin use 
were only available at baseline and may have changed during follow-up and affected levels of cholesterol; data on 
other medications that could have affected cholesterol levels were not available for the analyses; the frequency and 
intensity of CV exercise as a potential confounder for lipid changes was not assessed in the study; serum samples 
were collected in a non-fasting state



Risk of CVD for Patients With RA: Swedish 
Registry Data
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Two Swedish registry studies in cohorts of patients with early RA assessed 
disease-related risk factors and CVD

Innala, et al. 20111 Ajeganova, et al. 20132

Disease 
duration

Early RA symptomatic for <12 months Early RA with disease duration ≤12 months

Patients, N 442 741 patients from the BARFOTb cohort

Key parameters 
measured

• ESR, CRP, DAS28, TC, HDL-C, 
triglycerides

• Traditional CV risk factors (eg, HTN, 
diabetes mellitus, smoking, and BMI)

• ESR, CRP, RF, ACPA, DAS28
• Traditional CVD risk factors including hypertension 

and diabetes mellitus

Key outcomes • New CVE during follow-upa • Composite incident CVD eventc

Key takeaways • Occurrence of a new CVE in early RA was 
predicted by traditional CV risk factors 
(diabetes or HTN at inclusion) and 
accumulated over time

• Treatment with DMARDs significantly 
reduced the hazard of a new CVE

• Higher risk of CVD was associated with: RF positivity, 
ACPA, WBC count at baseline, AUC of CRP, ESR, 
and VAS (for RA patients with onset <65 years)

• Use of any DMARD after RA diagnosis and regular 
use of MTX were associated with less CVD in patients 
aged 65 and older, while the use of GC significantly 
raised the mortality risk in these patients

NOTE: There are limitations of applicability of ex-US RA registry data to RA patients in the US. Study Limitations on following slide.
aMyocardial infarction, coronary artery bypass grafting, stroke/transient ischemic attack/deep vein thrombosis/pulmonary embolism or ruptured aortic aneurysm. 
bBARFOT=Better Anti-Rheumatic Pharmaco Therapy. cSuch as fatal or nonfatal myocardial infarction, angina pectoris, or ischemic stroke. 
ACPA=anti-citrullinated protein antibody; AUC=area under the curve; BMI=body mass index; CRP=C-reactive protein; CV=cardiovascular; CVD=cardiovascular 
disease; CVE=cardiovascular event; DAS28=Disease Activity Score in 28 joints; DMARD=disease-modifying antirheumatic drug; ESR=erythrocyte 
sedimentation rate; GC=glucocorticoid; HAQ=Heath Assessment Questionnaire; HDL-C=high-density lipoprotein cholesterol; HTN=hypertension; 
MTX=methotrexate; RA=rheumatoid arthritis; RF=rheumatoid factor; TC=total cholesterol; VAS=visual analog scale; WBC=white blood cell. 
1. Innala L, et al. Arthritis Res Ther. 2011;13:R131. 2. Ajeganova S, et al. J. Rheumatol. 2013;40(12):1958-1966. 

Click here to see Clarifying Notes section for additional study information



Risk of CVD for Patients With RA: Swedish 
Registry Data (cont’d)

13

CVD=cardiovascular disease; CVE=cardiovascular event; RA=rheumatoid arthritis.
1. Innala L, et al. Arthritis Res Ther. 2011;13:R131. 2. Ajeganova S, et al. J. Rheumatol. 2013;40(12):1958-1966. 

Study Limitations: 

• Limitations of Innala L, et al.1: the observational nature of this study, with a risk of confounding by 
indication regarding the effects of pharmacological treatment; the study tried to adjust for this by 
using multiple regression modelling in the statistical analyses when evaluating potential predictors of 
CVE. Another limitation is the relatively small number of events, which restricts the estimation of 
possible multiple Cox models

• Limitations of Ajeganova S, et al.2: this study was prospective in patient enrollment and follow-up 
but was observational in nature and subject to limitations, such as uncorrected confounding and 
confounding by indication; thus, total dose and duration of antirheumatic therapy and cumulative 
drug exposure were unavailable. Furthermore, only data on lipid-lowering treatment were available 
rather than measures of blood lipids



Inflammatory Biomarkers, Serum Lipids, and 
the Associated Risk for CVD 

Retrospective cohort study using 2005-2010 data from a US commercial health plan (44,418 patients with RA [mean age of 49 years; 76% women])1

14

Threshold level of biomarker value and associated risk for CVD adjusted for age and sexa:

LDL (mg/dL)

No significant association was observed between HDL-C and ischemic stroke1

CRP >10 mg/L compared with 
<1 mg/L associated with a 
2-fold increase in MI risk1

CRP (mg/L)

ESR >42 mm/h compared with 
<14 mm/h associated with a 
2.5-fold increase in MI risk1

10        20        30         40        50       60 0           20            40           60           60 40           60           80           100

HDL-C ≥60 mg/dL compared 
with <40 mg/dL associated with 

reduced MI risk1

Non-linear LDL-C and MI risk: 
lowest risk among patients with 

LDL-C 70 mg/L-130 mg/L1
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aTo allow examination of the nonlinear effect between the biomarker levels and CVD risk, the authors used smoothing splines that adjusted for age and
gender1. Smoothing splines represent one of a number of smoothing techniques. Smoothing converts raw discrete data points into a smoothly varying function; 
this emphasizes patterns in the data by minimizing short-term deviations due to observational errors, such as measurement errors or inherent system noise2

CRP=C-reactive protein; CI=confidence interval; CVD=cardiovascular disease; ESR=erythrocyte sedimentation rate; HDL=high-density lipoprotein; 
HDL-C=HDL cholesterol; HR=hazard ratio; LDL=low-density lipoprotein; LDL-C=LDL cholesterol; MI=myocardial infarction.
1. Zhang J, et al. Ann Rheum Dis. 2014;73:1301-1308. 2. Ullah S, et al. BMC Med Res Methodol. 2013;13:43



Other Biomarkers of CVD Risk in RA patients
• Atherosclerotic plaques in the carotid artery are associated with CVD risk to 

RA patients and non-RA individuals1-3

• In RA patients who met criteria for WHO-defined metabolic syndrome, the 
syndrome was significantly correlated with elevated levels of CRP, ESR, and 
homocysteine4

• Patients from 2 independent US-based RA cohorts (ESCAPE RAa and 
RHYTHMb) without clinical CVD were screened for a panel of ACPAs. ACPAs 
targeting Cit-histone H2B, but not ACPAs targeting other citrullinated and 
non-citrullinated antigens, were significantly associated with higher coronary 
artery calcium scores5

• Other factors include inflammation, RF positivity, extra-articular RA 
manifestations, functional disability, and hypothyroidism3

15

aESCAPE RA=Evaluation of Subclinical Cardiovascular Disease and Predictors of Events in Rheumatoid Arthritis.5 bRHYTHM=Rheumatoid Arthritis Study 
of the Myocardium.5
ACPA=anti-citrullinated peptide antibody; CRP=C-reactive protein; CVD=cardiovascular disease; ESR=erythrocyte sedimentation rate; RA=rheumatoid 
arthritis; RF=rheumatoid factor; WHO=World Health Organization.
1. Semb AG, et al. Int J Cardiol. 2016;223:331-336. 2. Corrales A, et al. Ann Rheum Dis. 2014;73:722-727. 3. Agca R, et al. Ann Rheum Dis. 2017;76:
17-28. 4. Chung CP, et al. Atherosclerosis. 2008;196:756-763. 5. Geraldina-Pardilla L, et al. Arthritis Care Res (Hoboken). 2017;69(8):1276-1281.

Click here to see Clarifying Notes section for WHO definition of metabolic syndrome



CVD Risk for Patients With RA & IJD: Population Data
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Study 
description

1) CARRÉa Trial: Dutch patients with 
RA, aged between 50-65 years1*

2) Hoorn: Dutch population-based 
cohort study on diabetes and CVD1,b

US cohort of individuals with 
hyperlipidemia and with or without 
IJD: REGARDSc Trial2

1) Cross-sectional pooled US cohort 
from 3 studies3

2) Longitudinal Veterans Affairs 
Rheumatoid Arthritis US registry3

Patients, N N=746; CARRÉ study in RA patients (n=294); 
Hoorn study in diabetes (n=194) and non-

diabetic controls (n=258)

N=18,284 (with IJD, 33% treated for 
hyperlipidemia; diabetes, 57% treated for 

hyperlipidemia; hypertension, 51% treated for 
hyperlipidemia; no other conditions, 37% 

treated for hyperlipidemia)

N=2103; cross-sectional body composition 
cohort (n=451);

Longitudinal Veterans Affairs Rheumatoid 
Arthritis registry (n=1652)

Key parameters 
measured

• CV risk factors assessed were BP, BMI, 
and waist-to-hip ratio

• Laboratory measures included glucose, 
ESR, CRP, creatinine, and lipid levels

• Risk of CVD was assessed using standard 
recommendations (eg, Adult Treatment 
Panel III recommendations)

• Laboratory measures included cholesterol 
levels

• Body composition assessment 
• Laboratory measures included CRP and 

ESR

Key results • Compared with non-diabetic controls, the 
odds ratio for CVD was ~2.5 times higher in 
the T2D group and 3 times higher in the RA 
group

• RA independently associated with CVD 
after adjusting for standard CVD risk factors

• Odds of treatment with lipid medications 
for participants with IJD were 27% lower 
than those without IJD, T2D, or 
hypertension, although the difference was 
not statistically significant

• Women who were severely obese (BMI 
≥35 kg/m2) had a significantly higher CRP 
level than women with normal BMI (20-25 
kg/m2) in both RA cohorts and in the 
general population (P<0.001)

Key takeaways • Prevalence of CVD in RA is comparable to 
that in T2D; thus, preventative strategies for 
managing the risk of CVD in RA, as in T2D, 
should be considered

• Despite increased CVD risk, patients with 
IJD were just as likely to be treated for 
high cholesterol as patients without IJD, 
T2D, or hypertension

• Treatment of hyperlipidemia in patients 
with IJD may be suboptimal compared to 
other diseases known to increase CVD risk

• ESR levels and acute phase reactants, 
such as CRP, are biomarkers of disease 
activity 
in RA and increased CVD risk4

• In obese women with RA, CRP and ESR 
are elevated due to adiposity and may not 
be associated with disease severity

NOTE: Study Limitations on following slide.
aCARRÉ=Cardiovascular Research and Rheumatoid Arthritis. bThere are limitations of applicability of ex-US RA registry data to RA patients in the US. 
cREGARDS=Reasons for Geographic and Racial Differences in Stroke. 
BMI=body mass index; BP=blood pressure; CRP=C-reactive protein; CV=cardiovascular; CVD=cardiovascular disease; 
ESR=erythrocyte sedimentation rate; IJD=inflammatory joint disorder; RA=rheumatoid arthritis; T2D=type 2 diabetes.
1. van Halm VP, et al. Ann Rheum Dis. 2009;68:1395-1400. 2. Navarro-Millan I, et al. J Int Med Res. 2017;46:62-69. 
3. George MD, et al. Arthritis Care Res (Hoboken). 2017;69(12):1789-1798. 4. Zhang J, et al. Ann Rheum Dis. 2014;73:1301-1308



CVD Risk for Patients With RA & IJD: Population Data 
(cont’d)
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BMI=body mass index; CVD=cardiovascular disease; ESR=erythrocyte sedimentation rate; HDL-C=HDL cholesterol; 
IJD=inflammatory joint disorder; RA=rheumatoid arthritis.
1. van Halm VP, et al. Ann Rheum Dis. 2009;68:1395-1400. 2. Navarro-Millan I, et al. J Int Med Res. 2017;46:62-69. 
3. George MD, et al. Arthritis Care Res (Hoboken). 2017;69(12):1789-1798.

Study Limitations:

• Limitations of van Halm VP, et al.1: causality could only be investigated to a limited extent; there 
may have been differences between the Hoorn study and the CARRÉ study, because 
cardiovascular risk measurements were performed by different physicians, some using different 
techniques; the Hoorn study was conducted approximately 10 years earlier than the CARRÉ study, 
which may account for study differences in CVD prevalence; differences in high-density lipoprotein 
cholesterol (HDL-C) levels between the 2 cohorts are difficult to interpret, because HDL-C levels 
may have drifted up over time

• Limitations of Navarro-Milan I, et al.2: sample of patients with IJD was small; IJD was defined 
using medications specific for IJD, which could have led to misclassification of some patients

• Limitations of George MD, et al.3: although 2 large RA cohorts were evaluated in this study, there 
was limited power to evaluate effects in all BMI categories among specific subgroups; disease 
activity and ESR were also not measured in all studies or at all study observations; given the smaller 
number of men in this cohort, more detailed analysis of fat mass associations among subgroups of 
men in particular were limited



Level of Disease Activity Over Time and Its 
Association With CVD
• US cohort: 525 patients with RA matched with 524 non-RA patients; mean follow-up of 10.1 years

– CVD risk between RA and non-RA patients was evaluated
– Two validated RA severity indices, records-based index of RA severity and claims-based Index of RA 

severity, were used to depict association of CV outcomes to flare over time

Key Takeaways

• Compared with non-RA patients, patients 
with RA had an increased CV risk 
during intermediate activity and during 
acute flare*

• The CVD risk for patients with RA in 
remission was similar to that of the non-RA 
subjects

• Significant increase in CVD risk in patients 
with RA per time spent in each acute 
flare versus remission (HR 1.07 per 6-
week flare, 95% CI 1.01 to 1.15)
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Level of RA Disease Activity
*Acute flare = when flares lasted ≤6 weeks; flare = any worsening of disease activity leading to initiation/change/increase of therapy, or an 
expression such as “flare up”, “ongoing” and “active” in the medical records; intermediate activity = visits not classified as flare/remission; 
remission = TJC=0 and SJC=0 and ESR≤10 mm/h or TJC28≤1 and SJC28≤1 and CRP≤10 mg/L. 
CI=confidence interval; CV=cardiovascular; CVD=cardiovascular disease; ESR=erythrocyte sedimentation rate; HR=hazard ratio; 
RA=rheumatoid arthritis; TJC=tender joint count; TJC28=tender 28-joint count; SJC=swollen joint count; SJC28=swollen 28-joint count.
Myasoedova E, et al. Ann Rheum Dis. 2016;75:560-565. 



DAS28-4 ESR and CVD Risk in Patients With RA
Study Population
• 855 patients from the initial Nijmegen (Dutch) early 

RA cohort
• Disease duration <1 year, followed for >25 years
• DMARD-naïve at time of inclusion
• Follow-up of >6 months and no history of CVD prior to 

RA diagnosis
• The percent of patients treated with biologics were: 

– 30% in Group 1 (disease duration <10 years, 
mean age, 62±9.7 years)

– 33% in Group 2 (disease duration ≥10 years, 
mean age, 55±8.7 years)

– Mean age of all patients at baseline: 54±13.8

DAS28-4 ESR Components 
• DAS28 SJC, TJC, ESR, and VAS were measured
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P=0.028

Cumulative Survival Relative to DAS28-4 ESR Duration

Time-averaged 
DAS28-4 ESR

<3.2
3.2-5.1
>5.1

Time to Event (years)

Key Takeaways: 
• Disease activity over time (but not disease duration) is associated with an increased risk of CVD in patients with RA

• After correction for confounders, the Cox proportional hazard regression with time-averaged DAS28-4 ESRa as the main variable had a 
significant effect on the risk of CVD (P=0.002)

• Survival distributions were significantly different between patients with low (<3.2), moderate (3.2-5.1) and high (>5.1)
Study Limitations: calendar time trends in the prevalence of CVD may have been a source of bias; medication used to treat systemic 
inflammation in RA may affect CV risk, and the causal role of medication on CVD in RA was not analyzed; initial antirheumatic, 
methotrexate, or biologic treatments during follow-up were confounders; the effect of specific dosages of antirheumatic medication or 
cumulative DMARD use was not assessed; missed CV events due to random misclassification could lead to bias
aThe time-averaged DAS28-4 ESR score was calculated by taking the area under the curve of the DAS28-4 score of the total follow-up period divided by 
the follow-up period.
CVD=cardiovascular disease; CVE=cardiovascular event; DAS28-4=Disease Activity Score in 28 joints with 4 components; DMARD=disease-modifying 
antirheumatic drug; ESR=erythrocyte sedimentation; PtGA=patient global activity; RA=rheumatoid arthritis; SJC=swollen joint count; TJC=tender joint 
count; VAS=visual analog scale. 
Arts EEA, et al. Ann Rheum Dis. 2015;74:998-1003.



Managing CV Risk in Patients 
With RA

Confidential. For Discussion Purposes Only. Do Not Distribute.

CV=cardiovascular; RA=rheumatoid arthritis.



Prediction of CVD Risk
• The EULAR 2010 recommendations for CVD risk management in patients with RA and other IJDs 

recommended that CV risk estimates be multiplied by 1.5 if at least 2 of the following criteria are present: 
disease duration of more than 10 years, RF and/or anti-CCP positivity, presence of severe extra-articular 
manifestations1

• There is a need for CVD risk prediction tools for patients with RA2

• Tools are available for risk prediction in the general population and do not include inflammation as a parameter:
– ACC- and AHA-recommended CVD risk calculator3

• http://www.cvriskcalculator.com/
• Helps predict the 10-year risk of first-occurrence fatal and nonfatal MI and stroke

– Framingham calculator4

• https://www.mdcalc.com/framingham-coronary-heart-disease-risk-score
• Estimates risk of CAD in 10 years

– Reynold’s calculator5

• http://www.reynoldsriskscore.org/
• Estimates risk of MI, stroke, or other major CVD in 10 years

– SCORE (Systematic COronary Risk Evaluation)6

• http://www.heartscore.org/en_GB/
• Calculates patients’ risk, monitors progression, saves data, and is useful for management advice; available in 17 

languages

• These tools may motivate patients to know their “at risk” score
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1. Peters MJ, et al. Ann Rheum Dis. 2010;69:325-331. 2. Semb AG, et al. Int J Cardiol. 2016;223:331-336. 3. Stone NJ, et al. 
Circulation. 2014;129 (suppl 2):S1-45. 4. Jahangiry L, et al. J Health Popul Nutr. 2017;36:1-6. 5. Reynolds Risk Score. 
http://www.reynoldsriskscore.org/. August 16, 2019. 6. EAPC. Available at: http://www.heartscore.org/en_GB/. Accessed August 16, 2019.

Please go to the website of each respective tool shown above to learn more. Pfizer is not responsible for calculated scores or recommendations. 
ACC=American College of Cardiology; AHA=American Heart Association; anti-CPP=anti-cyclic citrullinated peptide; CAD=coronary artery disease; 
CVD=cardiovascular disease; EULAR=European League Against Rheumatism; IJD=inflammatory joint disorder; MI=myocardial infarction; RA=rheumatoid 
arthritis; RF=rheumatoid factor. 

http://www.cvriskcalculator.com/
https://www.mdcalc.com/framingham-coronary-heart-disease-risk-score
http://www.reynoldsriskscore.org/
http://www.heartscore.org/en_GB/
http://www.reynoldsriskscore.org/
http://www.heartscore.org/en_GB/


Managing CVD Risk in Patients With RA and 
Other IJDs

aThis principle may also apply to AS and PsA.
AS=ankylosing spondylitis; ASAS=Assessment of Spondyloarthritis International Society; CVD=cardiovascular disease; 
EULAR=European League Against Rheumatism; IJD=inflammatory joint disorder; NSAID=non-steroidal anti-inflammatory drug; 
PCP=primary care physician; PsA=psoriatic arthritis; RA=rheumatoid arthritis.
1. Agca R, et al. Ann Rheum Dis. 2017;76:17-28. 2. Crowson CS, et al. Am Heart J. 2013;166(4):622-628.
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Overarching Principles From the EULAR 2015/2016 Update to 
Recommendations for CVD Risk Management in Patients With RA and 

Other IJDs1

• Clinicians should be aware of the higher risk for CVD in patients with RA compared 
with the general populationa

• CVD risk management should be ensured in patients with RA and other IJD

• The use of NSAIDs and corticosteroids should be in accordance with treatment-
specific recommendations from EULAR and ASAS

Educating PCPs to recognize CVD risk factors in patients with RA is important, with 
coordination of care by rheumatologists and cardiologists for optimal patient 
management2 

Expert Insight From a 2013 US Literature Review2



Recommendations for Managing the Risk of CVD in Patients With 
RA per the EULAR 2015/2016 Update to Recommendations for 
CVD Risk Management in Patients With RA and IJDs1

EULAR Recommendations for Screening and Risk 
Assessment of CVD in Patients With RA

Categories 
of Evidenceb

Strength of 
Recommendationb

Level of 
Agreementc (SD)

CVD risk assessment is recommended for all patients 
with RAa at least once every 5 years and should be
reconsidered after major changes in antirheumatic 
therapy

3-4 C 8.8 (1.1)

CVD risk estimation for patients with RAa should be 
performed according to national guidelines, and the
SCORE CVD risk prediction model should be used if 
no national guideline is available

3-4 C-D 8.7 (2.1)

CVD risk prediction models should be adapted for 
patients with RA by a 1.5 multiplication factor, if not 
already included in the model

3-4 C 7.5 (2.2)

Screening for asymptomatic atherosclerotic plaques by 
use of carotid ultrasound may be considered as part of 
the CVD risk evaluation in patients with RA

3-4 C-D 5.7 (3.9)
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aAlso applies to AS and PsA. bThe main difference between “categories of evidence” and “strength of recommendations” is that the 
former is based on systematic literature search only, whereas the latter takes into account the knowledge of the experts. cMembers of 
the task force indicated level of agreement on a scale of 0-10, where higher numbers indicated increased consensus (0, no 
agreement; 10, full agreement). Results presented as mean (SD).1,2

AS=ankylosing spondylitis; CVD=cardiovascular disease; EULAR=European League Against Rheumatism; IJD=inflammatory joint 
disorder; PsA=psoriatic arthritis; RA=rheumatoid arthritis; SCORE=Systematic COronary Risk Evaluation; SD=standard deviation.
1. Agca R, et al. Ann Rheum Dis. 2017;76:17-28. 2. Dougados M, et al. Ann Rheum Dis. 2004;63(9):1172-1176.

Click here to see Clarifying Notes section for definition of rankings for categories of evidence



Recommendations for Managing the Risk of CVD in Patients With 
RA per the EULAR 2015/2016 Update to Recommendations for 
CVD Risk Management in Patients With RA and IJDs1 (cont’d)

aAlso applies to AS and PsA. bThe main difference between “categories of evidence” and “strength of recommendations” is that 
the former is based on systematic literature search only, whereas the latter takes into account the knowledge of the experts. See 
Clarifying Notes section for definition of rankings. cMembers of the task force indicated level of agreement on a scale of 0-10, 
where higher numbers indicated increased consensus (0, no agreement; 10, full agreement). Results presented as mean (SD).1,2

AS=ankylosing spondylitis; CVD=cardiovascular disease; EULAR=European League Against Rheumatism; HDL-C=high-density 
lipoprotein cholesterol; IJD=inflammatory joint disorder; PsA=psoriatic arthritis; RA=rheumatoid arthritis; SD=standard deviation; 
TC=total cholesterol.
1. Agca R, et al. Ann Rheum Dis. 2017;76:17-28. 2. Dougados M, et al. Ann Rheum Dis. 2004;63(9):1172-1176.
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EULAR Recommendations for
Screening and Risk Assessment of 

CVD in Patients With RA
Categories 

of Evidenceb
Strength of 

Recommendationb
Level of 

Agreementc (SD)

Disease activity should be controlled optimally in 
order to lower CVD risk in all patients with RAa 2b-3 B 9.1 (1.3)

TC and HDL-C should be used in CVD risk 
assessment in RAa, and lipids should ideally be 
measured when disease activity is stable or in 
remission; non-fasting lipids measurements are 
also perfectly acceptable

3 C 8.8 (1.2)

Lifestyle recommendations should emphasize 
the benefits of a healthy diet, regular exercise, 
and smoking cessation for all patients

3 C 9.8 (0.3)

Click here to see Clarifying Notes section for definition of rankings for categories of evidence



Risk Management for Patients With RA Using Statins, Corticosteroids, 
and NSAIDs per the EULAR 2015/2016 Update to Recommendations for 
CVD Risk Management in Patients With RA and IJDs1

EULAR Recommendations for Managing 
Risk of CVD During Use of RA Therapy

Categories 
of Evidenced

Strength of 
Recommendation

Level of 
Agreemente

(SD)
Antihypertensives and statins:
CVD risk management should be carried out according 
to national guidelines in RAa; antihypertensives and
statins may be used as in the general population

3-4 C-D 9.2 (1.3)

NSAIDs:
Prescription of NSAIDs in RAb should be given with 
caution, especially for patients with documented CVD 
or in the presence of CVD risk factors

2a-3 C 8.9 (2.1)

Corticosteroids: 
For prolonged treatment, the glucocorticoid dosage 
should be kept to a minimumc, and a glucocorticoid 
taper should be attempted in case of remission or low 
disease activity; the reasons to continue glucocorticoid 
therapy should be checked regularly 

3-4 C 9.5 (0.7)
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aThis also applies to AS and PsA. bThis also applies to PsA. cThe lowest effective dose of corticosteroids should be prescribed for the shortest possible 
duration in the treatment. bThe main difference between “categories of evidence” and “strength of recommendations” is that the former is based on 
systematic literature search only, whereas the latter takes into account the knowledge of the experts. Additional details for each ranking found in notes. 
eMembers of the task force indicated level of agreement on a scale of 0-10, where higher numbers indicated increased consensus (0, no agreement; 10, full 
agreement). Results presented as mean (SD).1,2

AS=ankylosing spondylitis; CVD=cardiovascular disease; EULAR=European League Against Rheumatism; 
IJD=inflammatory joint disorder; NSAID=non-steroidal anti-inflammatory drug; PsA=psoriatic arthritis; RA=rheumatoid arthritis; 
SD=standard deviation. 
1. Agca R, et al. Ann Rheum Dis. 2017;76:17-28. 2. Dougados M, et al. Ann Rheum Dis. 2004;63(9):1172-1176.

Click here to see Clarifying Notes section for definition of rankings for categories of evidence



Use of Medications to Treat RA and 
Their Effect on CV Safety

CV=cardiovascular; RA=rheumatoid arthritis.



NSAID Differences in Patients With Arthritisa

From the PRECISION Trial
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Study Summary
• PRECISIONb, a double-blind, 

randomized, multinational,
noninferiority trial in patients with RA 
(n=2,436) or OA (n=21,645) with 
established CVD or CV risk factors

• Assessed relative risks of CV-related 
AEs during long-term treatment with 
the COX2 inhibitor celecoxib and 
NSAIDs naproxen and ibuprofen

• Primary endpoint: first report of 
MACEc

Time to MACE Event in Patients With RA 

AE=adverse event; CI=confidence interval; CV=cardiovascular; CVD=cardiovascular disease; HR=hazard ratio; LS=least squares; 
OA=osteoarthritis; MACE=major adverse cardiovascular event; NSAID=nonsteroidal anti-inflammatory drug; RA=rheumatoid arthritis. 
Solomon DH, et al. Arthritis Rheumatol. 2018;70(4):537-546.
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Celecoxib
Ibuprofen
Naproxen

Celecoxib vs Ibuprofen, HR 1.06 (95% CI: 0.69-1.63), P=0.79
Ibuprofen, HR 1.22 (95% CI: 0.78-1.92), P=0.39
Naproxen, HR 1.13 (95% CI: 0.72-1.79), P=0.59

Key Takeaway: the PRECISION trial and subgroup analyses demonstrated similar or lower risk of CV events with celecoxib 
treatment compared to treatment with ibuprofen or naproxen in patients with OA and RA. In patients with RA, celecoxib treatment 
was associated with significantly lower mortality compared with naproxen treatment (HR 0.47; 95% CI: 0.25-0.88).

Study Limitations: the trial was not powered for subgroup analyses, which limits the ability to draw conclusions based on these results; the withdrawal rate 
during the PRECISION trial was higher than expected but was similar across groups; dosing of the 3 treatments was slightly different in the OA and RA 
subgroups, based on limitations imposed by drug regulators, which may have influenced the results
aIn this study, “arthritis” included both rheumatoid arthritis and osteoarthritis. bPRECISION=Prospective Randomized Evaluation of Celecoxib Integrated Safety 
versus Ibuprofen or Naproxen. cMACE end point is defined as the first occurrence of CV-related death, nonfatal myocardial infarction, nonfatal stroke, 
hospitalization for unstable angina, revascularization, or hospitalization for transient ischemic attack.

Click here to be redirected to a backup slide within additional data from the PRECISION trial



Effects of csDMARDs on Traditional Lipid Profiles1
Study description COBRAa (56-week randomized 

controlled trial in Dutch 
cohort)1,2

Prospective controlled Greek study to 
study lipid profiles1,3

Observational US 
studyb using electronic 
health records1,4 

Patients, N 134 56 706

Drug • Sulfasalazine monotherapy or 
combination with 
MTX+prednisolone

• MTX+prednisolone • Hydroxychloroquine

Patient population • Early RA • Early RA 
• DMARD-naïve

• RA 

TC levels P=0.04 P<0.05 P=0.002

HDL-C 
levels P<0.001 P<0.001 NS

Atherogenic 
index: 
TC:HDL-C

P=0.008 P<0.001 P=0.006

Key takeaways • At week 16, the combination 
group had significantly greater 
increases from baseline in TC 
and HDL-C than the 
monotherapy group; in both 
groups, HDL-C and TC levels 
correlated inversely with disease 
activity

• After 12 months of treatment, TC and HDL-C 
levels increased from baseline and a 
significant decrease in TC:HDL-C ratio was 
observed

• The increases in TC and HDL-C were 
inversely correlated with reduction in both 
ESR and CRP levels

• Hydroxychloroquine use 
in RA patients was 
associated with 
improvements in lipid 
profiles 

• Significant decreases in 
TC, LDL-C, and the 
TC:HDL-C ratio 
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NOTE: Study Limitations on following slide. 
aCOBRA=Combinatietherapie Bij Reumatoïde Arthritis (Combination Therapy in Early RA).
bOf the 1539 patients identified in the study, only patients with at least one lipid level post RA diagnosis were included (n=706)
CRP=C-reactive protein; csDMARD=conventional synthetic disease-modifying antirheumatic drug; DMARD=disease-modifying antirheumatic 
drug; ESR=erythrocyte sedimentation rate; HDL-C=high-density lipoprotein cholesterol; LDL-C=low-density lipoprotein cholesterol; 
MTX=methotrexate; NS=not significant; RA=rheumatoid arthritis; TC=total cholesterol.
1. Charles-Schoeman C, et al. 2016;46:71-80. 2. Boers M, et al. Ann Rheum Dis. 2003;62:842-845. 
3. Georgiadis AN, et al. Arth Res Ther. 2006;8:R82. 4. Morris SJ, et al. Arth Care Res (Hoboken). 2011;63:530-534. 

Semin Arthritis Rheumatol.



Effects of csDMARDs on Traditional Lipid Profiles1 

(cont’d)
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csDMARD=conventional synthetic disease-modifying antirheumatic drug;  RA=rheumatoid arthritis.
1. Boers M, et al. Ann Rheum Dis. 2003;62:842-845. 2. Georgiadis AN, et al. Arth Res Ther. 2006;8:R82. 
3. Morris SJ, et al. Arth Care Res (Hoboken). 2011;63:530-534. 

Study Limitations:

• Limitations of the Dutch study1: the impact of physical activity and weight/body mass index on 
the lipid profile was not accounted for; owing to the design of the trial, the authors are unable to 
answer the question as to whether this is the result of better disease suppression, specific to one of 
the components or even their combination

• Limitations of Greek study2: because inclusion criteria were very strict (patients with classic risk 
factors [eg, smokers and diabetes] for atherosclerosis were excluded), extrapolation and 
generalization of these results for all patients with RA is limited 

• Limitations of the US study3: information on risk factors for dyslipidemia, such as family history, 
central adiposity, and physical activity, were not available; disease activity was not measured 
directly; laboratory values were missing in a number of patients; study cohort was ethnically 
homogeneous, which limited the generalizability of the findings



Methotrexate Is Associated With Lower CVD 
and Mortality Risk in Patients With 
Chronic Inflammation
• Systematic review and meta-analysis (N=66,334) of evidence of effect of MTX on CVD occurrence 

(6235 events) showed1:
– MTX (median dose ranged from 13-15 mg/week for those studies that reported a dose) was associated with 

21% reduction of CV risk factors in patients with systemic inflammation (majority of cases were patients with 
RA)

• An observational retrospective cohort study (N=64,218) conducted using 2006-2015 Medicare 
claims data from patients with RA receiving a bDMARD with concomitant MTX showed2:

– An overall 23% reduction of CVD risk associated with concomitant MTX (dose not specified) use, with effect 
sizes that varied among background bDMARDsa

• In the TEARb trial (N=550), reduced disease activity in patients with early RA (<4.3 months) treated 
with MTX monotherapy (titrated to 20 mg/week), MTX+ETN combination therapy, or 
MTX+SSZ+HCQ triple therapy was associated with improvements in HDL-C functional profile3

• A prospective study of the effect of MTX on mortality in a cohort of patients with RA (N=1240) found 
that MTX may provide a survival benefit by reducing CV mortality. CV deaths were reduced by 70% 
among patients treated with MTX4

– Among patients who began treatment with MTX (mean dose of 13 mg/week; maximum dose of 25 mg/week) 
(n=588)

• The hazard ratio of MTX use for CV deaths was 0.3 (0.2-0.7), whereas that for non-CV deaths was 0.6 (0.2-1.2)4

bDMARD=biologic disease-modifying antirheumatic drug; CV=cardiovascular; CVD=cardiovascular disease; ETN=etanercept; 
HCQ=hydroxychloroquine; HDL-C=high-density lipoprotein cholesterol; MTX=methotrexate; RA=rheumatoid arthritis; SSZ=sulfasalazine.
1. Micha R, et al. Am J Cardiol. 2011;108(9):1362-1370. 2. Xie F, et al. Presented at: EULAR 2018; June 13-16, 2018; Amsterdam, 
Netherlands. Abstract OP0192. 3. Charles-Schoeman C, et al. Arthritis Rheumatol. 2017;69(1):46-57. 4. Choi K, et al. Lancet. 
2002;359(9313):1173-1177.
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NOTE: Study Limitations on following slide.
aAbatacept, adalimumab, certolizumab, etanercept, golimumab, infliximab, rituximab, tocilizumab.1 bTEAR=Treatment of Early Aggressive Rheumatoid Arthritis.2



Methotrexate Is Associated With Lower CVD 
and Mortality Risk in Patients With 
Chronic Inflammation (cont’d)
Study Limitations
• Limitations of Micha R, et al.1: heterogeneity in sources; confounding by indication (lack of 

adjustment for underlying disease severity and other medication for underlying disease could lead 
to bias); MTX comparison groups differed among studies; ascertainment of MTX use could also be 
a potential study design limitation because it could lead to potential MTX exposure misclassification 
and attenuation of the observed relationship

• Limitations of Xie F, et al.2: the study was limited by its observational retrospective cohort design
• Limitations of Charles-Schoeman C, et al.3: the study may not be generalizable to RA patients 

with more established disease or lower disease activity, because the patients had early RA, had 
high disease activity at baseline, were primarily seropositive, and had not previously received 
DMARDs; data on prednisone and statin use were only available at baseline, but may have 
changed during follow-up and affected HDL function assays; data on other medications that could 
have affected HDL function, including non-statin cholesterol-lowering medications and supplements, 
was not available for the analyses

• Limitations of Choi K, et al.4: the model specification method of this study appropriately adjusted 
for the expected trend toward a lower threshold for MTX (MTX use was lower in the 1990s than in 
the 1980s); there were losses to follow-up; the causal effect of low-dose prednisone could not be 
determined; a reliable estimate of the effect of MTX on non-CV disease-related death at the 
individual non-CV disease level could not be made

CV=cardiovascular; HDL=high-density lipoprotein; MTX=methotrexate; RA=rheumatoid arthritis.
1. Micha R, et al. Am J Cardiol. 2011;108(9):1362-1370. 2. Xie F, et al. Presented at: EULAR 2018; June 13-16, 2018; Amsterdam, 
Netherlands. Abstract OP0192. 3. Charles-Schoeman C, et al. Arthritis Rheumatol. 2017;69(1):46-57. 4. Choi K, et al. Lancet. 
2002;359(9313):1173-1177.
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Comparative CV Safety Events of bDMARDs in 
RA: ENTRACTE Trial

ENTRACTE Trial – Summary1,2

Study description • Postmarketing multinational trial required by the FDA
• Comparison of cardiovascular safety of TCZ versus ETN in RA
• Randomized, open-label, parallel-group, multinational, multicenter, clinical trial

Primary endpoint • Comparison of incident MACE, defined as CVD death, nonfatal MI, or nonfatal stroke

Drug treatment • Randomized 1:1 to receive intravenous TCZ 8 mg/kg monthly (n=1538) or
subcutaneous ETN 50 mg weekly (n=1542), with or without background csDMARD(s)

Patient type • RA diagnosis per ACR 1987 revised classification criteria and disease duration ≥6 months
• Inadequate response to ≥1 csDMARD or TNFi
• Seropositive for RF or anti-CCP antibodies, with active disease (≥8 swollen and ≥8 tender joints and CRP >3 

mg/L)
• ≥50 years old, having ≥1 CVD risk factor, extra-articular RA manifestations, or history of a CVD event

Results • 2957 patients (96%) completed the trial with a full assessment of CVD events
• 83 MACE occurred over 4900 PYs in the TCZ arm versus 78 over 4891 PYs in the ETN arm (HR 1.05; 95% 

CI: 0.77-1.43); thus, estimated risk was 5% higher in patients treated with TCZ compared with ETN
• By week 4, serum LDL-C, HDL-C, and TG levels were 11.1%, 5.4%, and 13.6% higher, respectively, for 

patients allocated to TCZ compared with ETN (all P<0.001)
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Study Limitations: ENTRACTE was relatively small for a trial with a CVD event end point due partly to the eligible RA population being much 
smaller than diabetes and obesity populations, thus the estimated 5% increased risk of MACE in patients treated with TCZ could have ranged 
from 43% higher to 23% lower than in the ETN treatment arm; as the study enrolled patients with both high RA disease activity and elevated 
CVD risk, these results may not be generalizable to the average patient with RA in clinical practice; the drop-out rate for the trial was similar to 
the overall MACE rate and while very low, it still had the potential to bias the comparison of MACE between the two groups; measures of RA 
disease activity were not collected after baseline; powering the trial on both the CV safety and clinical efficacy would have required the 
enrollment of a much larger sample size than what was feasible

Anti-CCP=anti-cyclic citrullinated peptide; bDMARD=biologic disease-modifying antirheumatic drug; CI=confidence interval; CRP=C-reactive protein; 
csDMARD=conventional synthetic disease-modifying antirheumatic drug; CV=cardiovascular; CVD=cardiovascular disease; ETN=etanercept; 
HDL-C=high-density lipoprotein cholesterol; HR=hazard ratio; LDL-C=low-density lipoprotein cholesterol; MACE=major adverse
cardiovascular events; MI=myocardial infarction; PY=patient-years; RA=rheumatoid arthritis; RF=rheumatoid factor; TCZ=tocilizumab;
TG=triglyceride; TNFi=tumor necrosis factor inhibitor.
Giles JT, et al. Arthritis Rheumatol. 2020;72(1):31-40. 



Effects of bDMARDs and JAK Inhibitors on 
Lipid Profiles in Patients With RA1

• IL-6 inhibitors (tocilizumab, sarilumab)
– Four separate clinical trials demonstrated increases in TC, triglycerides HDL-C or TC:HDL-C relative to placebo or baseline 

measurements after 12-52 weeks of treatment1-4 

• TNF inhibitors (adalimumab, etanercept, infliximab, golimumab)
– Two meta-analyses indicate increases in TC and HDL-C but not TC:HDL-C for TNFis after 2-52 weeks of TNFi treatment1,5,6

– Phase 3 trials of golimumab with MTX showed a significant increase in TC, LDL-C, and HDL-C but not TC:HDL-C in patients 
with prior inadequate response to MTX compared with those on MTX alone, and a nonsignificant increase in TC and LDL-C 
in MTX-naïve patients1,7

• JAK inhibitors (tofacitinib, baricitinib)
– Pooled analyses from multiple clinical trials demonstrated significant dose-dependent increases in TC and HDL-C relative to 

baseline in patients treated with baricitinib 4 mg qd or tofacitinib 5 mg BID1,8

• Rituximab
– A study in women diagnosed with RA revealed statistically significant increases in TC and HDL-C in patients with moderate 

to good response to rituximab therapy9

• Abatacept
– Six months of abatacept treatment led to significant increase in HDL-C and nonsignificant increases in TC in patients with 

active RA10
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NOTE: There are limitations of applicability of ex-US RA data to RA patients in the US.
Please see full Prescribing Information for XELJANZ® (tofacitinib)/XELJANZ® XR (tofacitinib), including BOXED WARNING and Medication Guide, available at 
www.xeljanzpi.com. 
bDMARD=biologic disease-modifying antirheumatic drug; BID=twice daily; HDL-C=high-density lipoprotein cholesterol; IL=interleukin; 
JAK=Janus kinase; LDL-C=low-density lipoprotein cholesterol; MTX=methotrexate; qd=once daily; RA=rheumatoid arthritis; TC=total cholesterol;
TNF=tumor necrosis factor; TNFi=tumor necrosis factor inhibitor. 

1. Charles-Schoeman C, et al. 2016;46:71-80. 2. Nishimoto N, et al. Ann Rheum Dis. 2007;66:1162-1167. 
3. McInnes IB, et al. Ann Rheum Dis. 2015;74:694-702. 4. Huizinga TWJ, et al. Ann Rheum Dis. 2014;73(9):1626-1634. 5. van Sijl AM, 
et al. Semin Arthritis Rheum. 2011;41:393-400. 6. Daien CI, et al. Ann Rheum Dis. 2012;71:862-868. 7. 

Semin Arthritis Rheumatol. 

Kirkham BW, et al. Ann Rheum 
Dis. 2014;73(1):161-169. 8. Taylor PC, et al. Ann Rheum Dis. 2018;77:988-995. 9. Novikova DS, et al. J Korean Med Sci. 2016;31(2):
202-207. 10. Mathieu S, et al. Biologics. 2013;7:259-264.

Click here to be redirected to 2 backup slides within this deck that provide more details on each study
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CANTOSa Trial: Cardiovascular Risk Reduction Study 
(Reduction in Recurrent Major CV Disease Events)

aCANTOS=Canakinumab Anti-inflammatory Thrombosis Outcome Study. 
CRP=C-reactive protein; CV=cardiovascular; HDL-C=high-density lipoprotein cholesterol; HR=hazard ratio; LDL-C=low-density 
lipoprotein cholesterol; MI=myocardial infarction; q3 months=every 3 months; PY=patient-years.
Ridker PM, et al. N Engl J Med. 2017;377(12):1119-1131. 
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CANTOS Trial – Summary
Study description • Randomized, double-blind, multinational, multicenter, placebo-controlled trial

• Evaluated whether canakinumab could prevent recurrent vascular events in patients with 
persistent proinflammatory response, defined as a high-sensitivity CRP level >2mg/L

Primary endpoint • First occurrence of nonfatal MI, nonfatal stroke, or cardiovascular death

Drug treatment • Randomized 1:1:1 to receive placebo or canakinumab 50 mg, 150 mg, or 300 mg q3 months

Patient type • History of MI

Patients, N 10,061

Key findings Risk of the cardiovascular primary endpoint:
• The 50-mg dose did not show significant differences versus placebo (4.11 events per 

100 PY; HR 0.93; P=0.30)
• The 150-mg group had a 15% lower risk compared with the placebo group (3.86 vs 4.50 

events per 100 PY; HR vs placebo 0.85; P=0.02)
• The 300-mg group had a 15% lower risk compared with placebo (3.90 events per 100 PY; 

HR vs placebo 0.86; P=0.03)

Compared with placebo, canakinumab:
• At 48 months, significantly reduced high-sensitivity CRP levels from baseline 

(canakinumab 50 mg, 26%; 150 mg, 37%; 300 mg, 41% [P<0.001])
• Did not cause significant reductions from baseline HDL-C or LDL-C levels



Changes in Hypercholesterolemia and LDL-C After RA 
Drug Treatment: A Systematic Review and Meta-analysis

Please see full Prescribing Information for XELJANZ® (tofacitinib)/XELJANZ® XR (tofacitinib), including BOXED WARNING 
and Medication Guide, available at www.xeljanzpi.com.  
10 mg twice daily is not an approved dose of XELJANZ for adults with moderate to severe RA.
ADA=adalimumab; CI=confidence interval; GOL=golimumab; LDL-C=low-density lipoprotein cholesterol; OR=odds ratio; 
RA=rheumatoid arthritis; RCT=randomized controlled trial; TCZ=tocilizumab; TNFi=tumor necrosis factor inhibitor. 
Souto A, et al. Arth Rheumatol. 2015;67(1):117-127. 35

Meta-analysis of OR for hypercholesterolemia (A) and increased LDL-C (B) in RCTs of TNFi, TCZ, and tofacitinib for the treatment of RA.
Study Limitations: lack of information regarding the effect of rituximab or abatacept on lipids; lack of information regarding spondyloarthritis; the heterogeneous manner 
of presenting the data–as a result, comparisons were limited by the number of studies with comparable data and these disadvantages limit the generalization of the 
conclusions; high heterogeneity of continuous variables in the tofacitinib studies; inclusion of active medication and placebo as comparator in the studies analyzed

A: Hypercholesterolemia B: LDL-C

Tocilizumab
Emery, et al (2008)

Genovese, et al (2008)

Jones, et al (2010)

Yazici, et al (2012)

Subtotal (l-squared=0.0%, P=0.839)

Tofacitinib 10 mg
van Vollenhoven, et al (2012)

Tanaka, et al (2011)

Van der Heijde (2013)

Subtotal (l-squared=0.0%, P=0.858)

Tofacitinib 5 mg
van Vollenhoven, et al (2012)

Tanaka, et al (2011)

Van der Heijde (2013)

Subtotal (l-squared=0.0%, P=0.762)

3.38     16.65      335

5.45     46.02      1216

7.91     1.57        104

4.70     35.76      614

4.80     100.00

7.40      20.25     309

16.88    18.43     45

12.02    61.32     476

11.59    100.00

4.37       19.84     312

13.50     18.78     48

7.45       61.38     481

7.49       100.00

OR    Weight      n 
(%) 

OR      Weight      n 
(%) 

9.29     3.43       128

1.54     2.89       461

1.45     93.69     284

1.54     100.00

5.08      50.97     1216

20.53    6.40        240

3.33      42.63      614

4.64      100.00

3.54      34.47      367

3.35      28.90      45

6.72      36.62      476

4.41      100.00

1.52       31.25      385

3.23       30.55      48

5.58       38.20      481

3.14       100.00

TNF ANTAGONIST
Kim, et al (2007) ADA

Smolen et al (2009) GOL

van de Putte, et al (2003) ADA

Subtotal (l-squared = 0.0%, P=0.470)

Tocilizumab
Genovese, et al (2008)

Jones, et al (2010)

Yazici, et al (2012)

Subtotal, (l-squared=43.4%,P=0.171)

Tofacitinib 10 mg
Fleischmann, et al (2012)

Tanaka, et al (2011)

Van der Heijde (2013)

Subtotal (l-squared=0.0%, P=0.935)

Tofacitinib 5 mg
Fleischmann, et al (2012)

Tanaka, et al (2011)

Van der Heijde (2013)

Subtotal (l-squared=0.0%, P=0.835)

NOTE: Weights are from 
random effects analysis

0.00567 1 176 0.00591 1 169

STUDY STUDY

NOTE: Weights are from 
random effects analysis

Click here to see Clarifying Notes section for additional study information

http://www.xeljanzpi.com/


Meta-analysis of the effect of RA Treatment by 
MOA on MACE

36

TNFi decreased 
risk of MACE

NSAIDs trended 
toward increased 

risk of MACE

Relative Risk [95% CI] Weight

NOTE: Study Limitations on following slide
CV=cardiovascular; CVE=cardiovascular event; MACE=major adverse cardiovascular events; MI=myocardial infarction; MOA=mechanism of 
action; MTX=methotrexate; NSAID=non-steroidal anti-inflammatory drug; RA=rheumatoid arthritis; TNFi=tumor necrosis factor inhibitor. 
Roubille C, et al. Ann Rheum Dis. 2015;74:480-489. 

MTX trended 
toward decreased 

risk of MACE

Steroids
increased risk of 

MACE

Size of data markers indicates 
relative weight of the study 

(from random-effects analysis)

Key Takeaway: in patients with RA, TNFis decreased MACE risk, MTX treatment showed a trend toward decreased MACE risk, 
corticosteroids increased MACE risk, and NSAID treatment showed a trend toward increased risk of MACE



Meta-analysis of the effect of RA Treatment by 
MOA on MACE (cont’d)
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CV=cardiovascular; CVE=cardiovascular event; MACE=major adverse cardiovascular events; MOA=mechanism of action; MTX=methotrexate; 
PsO=psoriasis; RA=rheumatoid arthritis; TNFi=tumor necrosis factor inhibitor. 
Roubille C, et al. Ann Rheum Dis. 2015;74:480-489. 

Study Limitations:

• Observational studies may generate more bias than randomized controlled trials

• A low number of studies assessing the impact of MTX on specific CV endpoints were 
included in the analysis

• Lack of sufficient data did not allow subgroup analyses of dose effect for MTX and 
corticosteroids in RA or of the influence of psoriasis (PsO) severity on the impact of 
systemic therapy on CVE rates in patients with psoriatic arthritis or PsO

• No study evaluating the impact of non-TNFi biologics was found; differences in the 
cardiovascular definitions and comparators varied across studies
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MACE

0.57

All baricitinib 
RA-MACE set

0.70 0.96

TOC ABA

ABA=abatacept; ADA=adalimumab; BID=twice daily; CI=confidence interval; CV=cardiovascular; JAK=Janus kinase; LTE=long term 
extension; MACE=major adverse cardiovascular events; MI=myocardial infarction; RA=rheumatoid arthritis; TOC=tocilizumab
1. Charles-Schoeman C, et al. Semin Arthritis Rheumatol. 2016;46(3):261-271. 2. Kim SC, et al. Semin Arthritis Rheum. 
2018;48(3)399-405. 3. Taylor PC, et al. Ann Rheum Dis. 2018;77:988-995.

Please see full Prescribing Information for XELJANZ® (tofacitinib)/XELJANZ® XR (tofacitinib), including BOXED WARNING and Medication Guide, 
available at www.xeljanzpi.com.  
10 mg twice daily is not an approved dose of XELJANZ for adults with moderate to severe RA.
NOTE: Study Limitations on following slide.
aIn these studies, MACE was defined as the composite of the following events: CV mortality (including coronary, cerebrovascular, cardiac, and non-cardiac vascular events), 
and non-fatal CV events (including MI and cerebrovascular events). bThe primary outcome was a composite CV endpoint of MI and stroke. cIn these studies, MACE was defined 
as a composite measure that includes CV death, stroke and MI. dConfidence intervals were not available for baricitinib in the publication.

Cardiovascular Outcomes in Patients with RA 
Treated with Biologics or JAK Inhibitors Per 
Pooled Clinical Trial Data

Baricitinib phase 3 studies 
+ 1 LTE study3,c,dTofacitinib LTE studies1,aTofacitinib Phase 3 studies (0-24 months)1,a

Multi-database 
study2,b

Click here to see Clarifying Notes section for additional study information

http://www.xeljanzpi.com/
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BMI=body mass index; JAK=Janus kinase; LTE=long term extension; MTX-IR=methotrexate inadequate responder; 
NMR=nuclear magnetic resonance; NSAID=nonsteroidal anti-inflammatory drug; RA=rheumatoid arthritis.
1. Kim SC, et al. Semin Arthritis Rheum. 2018;48(3)399-405. 2. Taylor PC, et al. Ann Rheum Dis. 2018;77:988-995.

Cardiovascular Outcomes in Patients with RA 
Treated with Biologics or JAK Inhibitors Per 
Pooled Clinical Trial Data (cont’d)
Study Limitations:
• Limitations of KimSC, et al.1: potential for unmeasured or residual confounding due to lack of information on 

patient’s RA duration/severity, level of systemic inflammation, lipid levels, blood pressure, family history of 
cardiovascular disease, use of aspirin and other NSAIDs (including over-the-counter medications), physical activity 
and BMI; possible cardiovascular outcome misclassification and exclusion of cardiovascular events managed in an 
outpatient setting; inability to address long-term safety of tocilizumab or abatacept due to short treatment duration 
(<1 year); inadequate statistical power for secondary endpoint analysis of uncommon outcomes; lack of analyses 
related to cumulative dosages of steroids or NSAIDs taken; and potential for duplication of person-years between the 
two commercial insurance databases

• Limitations of Taylor PC, et al.2: long-term effects of baricitinib on lipid levels are based on within-group 
comparisons due to short observation period (24 weeks) for the placebo-controlled treatment; effects of baseline 
statin use on baricitinib-induced lipid changes are based on a nonrandomized comparison of patients; NMR data 
were collected and assessed in only one phase 3 study in MTX-IR patients (RA-BEAM); Framingham Risk Score and 
Reynolds Risk Score were used to characterize the change of cardiovascular risk; duration of follow-up for 
cardiovascular events in this analysis is limited to 24 weeks in the placebo-controlled portion of the studies and 
limited by the data cutoff date in the LTE



Statins in Patients With RA
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Study Aim Study Design Key Takeaway
To investigate statin use on lipid 
profiles of patients with and without 
inflammatory joint disease1

• Post hoc analysis of 2 
prospective studies (TNTa and 
IDEALb trials, N=18,889) 

• Median 5-year follow-up

Patients with and without inflammatory joint disease 
experienced comparable lipid-lowering effects and CVD risk 
reduction (20%) upon treatment with statins

To assess the impact of statins in 
patients with RA2

• Meta-analysis of 15 studies 
(N=992) on standardized 
mean difference with 95% CI

Statin use was correlated to reduced levels of CRP and ESR

To determine the efficacy of statin 
therapy in patients with IJD3

• Observational Norwegian 
cohort study of IJD patients 
referred to a cardiology-
rheumatology clinicc,d

• N=426; RA n=257, AS n=108, 
PsA n=61

60% of all referred patients were in need of preventative 
treatment with statins; of these patients, 92.1% of the 165 
patients with RA met lipid targets (TC, LDL, HDL, 
triglycerides); no serious AEs were observed

Position paper suggested a unified 
definition of statin intolerance4

• Not applicable Rheumatic diseases increase the risk of statin intolerance, eg, 
due to often-elevated CK activity at baseline. Individualization 
of therapy and collaboration with the rheumatologist in the 
treatment process are strongly suggested

aTNT=Treating to New Targets. bIDEAL=Incremental Decrease in Endpoints Through Aggressive Lipid Lowering. cReferral criteria: diagnosis 
of IJD, aged between 25 and 85 years, and fulfilment of at least 1 of the following criteria: known cardiovascular risk factor(s); 
symptoms/signs of a risk factor; familial premature cardiovascular disease or simply that a patient wished to undergo cardiovascular risk 
stratification. dThere are limitations of applicability of ex-US RA registry data to RA patients in the US.
AE=adverse event; AS=ankylosing spondylitis; CI=confidence interval; CK=creatine kinase; CRP=C-reactive protein; CVD=cardiovascular 
disease; ESR=erythrocyte sedimentation rate; HDL=high-density lipoprotein; IJD=inflammatory joint disorder; LDL=low-density lipoprotein; 
PsA=psoriatic arthritis; RA=rheumatoid arthritis; RCT=randomized controlled trial; TC=total cholesterol.
1. Semb AG, et al. Arthritis Rheum. 2012;64(9):2836-2846. 2. Lv S, et al. Clin Exp Rheumatol. 2015;33:69-76. 
3. Rollefstad S, et al. Ann Rheum Dis. 2013;72:1968-1974. 4. Banach M, et al. Arch Med Sci. 2015;11(1):1-23.

Additional Study Design Information:
• TNT trial: double-blind assessment of the effects of atorvastatin on patients with coronary heart disease (N=10,001)1

• IDEAL trial: open-label comparison of atorvastatin versus simvastatin in patients post myocardial infarction (N=8,888)1

• According to a 2015 position paper authored by cardiology specialists from Europe and the US, statin intolerance limits effective treatment 
of patients at risk of or with CVD, and physicians face the dilemma of whether to continue statins or use other lipid-lowering drugs4



Summary
• A paradoxical association exists between lipids and CVD risk in RA; patients with active 

RA have reduced levels of lipids, but an increased risk of CVD, likely attributable to 
inflammation

• Compared with the general population, patients with RA have a higher risk of CVD. 
Clinical guidelines recommend CVD risk assessment for all patients with RA

• There is a detrimental effect of disease flare and cumulative burden of RA disease on 
CVD risk in patients with RA. Thus, disease activity should be managed to lower the risk 
of CVD 

• Shared decision-making between the provider and the patient for assessment and 
prevention of cardiovascular morbidities, including the use of statins, is indicated for 
patients with inflammatory arthritis
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CVD=cardiovascular disease; RA=rheumatoid arthritis.



Clarifying Notes
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Risk of CVD for Patients With RA: Swedish 
Registry Data Clarifying Notes

43

AUC=area under the curve; CV=cardiovascular; CVD=cardiovascular disease; CVE=cardiovascular event; DAS28=Disease Activity Score in 28 joints; 
DMARD=disease-modifying antirheumatic drug; RA=rheumatoid arthritis.
1. Innala L, et al. Arthritis Res Ther. 2011;13:R131. 2. Ajeganova S, et al. J. Rheumatol. 2013;40(12):1958-1966. 

Additional Study Information:
Innala L, et al.1: 
• Investigated the presence of traditional and disease-related CV risk factors at the onset of RA and during the first five 

years after diagnosis, in a large cohort of patients

• Five-year prospective observational study analyzing data from 442 patients with early RA (<12 months) from a 
Swedish RA registry that fulfilled American Rheumatism Association criteria

• CVEs were predicted by:
• High disease activity over time; extra-articular disease, type 2 diabetes and/or hypertension at inclusion; 

level of triglycerides, cumulative inflammation over time (ie, AUC of DAS28) could predict a new CVE; 
treatment with DMARDs within 3 months of onset of RA significantly reduced the hazard of a new CVE, as 
did more intensive DMARD treatment over time

Ajeganova S, et al.2:
• Investigated, within the first 2 years of RA diagnosis, associations between disease-related factors of incident CVD 

mortality and all-cause mortality and whether the effect of these factors differs by age at disease onset (onset before 
versus after 65 years of age)

• Ten-year observational study analyzing data from 741 patients with early RA and no CVD at the time of diagnosis 
from the multicenter, prospective observational Better Anti-Rheumatic Pharmaco Therapy (BARFOT) early RA 
cohort, covering urban and rural patient referral areas

Back to 
reference slide



Other Biomarkers of CVD Risk in RA 
patients Clarifying Notes
• The modified WHO definition of metabolic syndrome includes insulin resistance, 

defined as having a Homeostasis Model Assessment (HOMA)a index of >2.114, 
impaired fasting glucose (≥110 mg/dL), or diabetes. Additionally, patients need to meet 
at least two of the following three criteria1,2:

• Central obesity (>37 inches in men and >35 inches in women)
• Increased triglyceride level (≥150 mg/dL) and/or low level of HDL-C (<35 mg/dL in 

men and <40 mg/dL in women)
• Increased systolic blood pressure (≥140 mmHg) and/or increased diastolic blood 

pressure (≥90 mmHg) or use of antihypertensive drug
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aHOMA index=(insulin (μU/mL) × glucose (mmol/L))/22.5. If the HOMA index was >2.114, it was defined as insulin resistance.
HDL-C=HDL cholesterol; HOMA=Homeostasis Model Assessment; WHO=World Health Organization.
1. Ozmen M, et al. Eur J Rheumatol. 2013;1:1-4 2. Reilly MP, et al. Circulation. 2004;110:803-809

Back to 
reference slide



Recommendations for Managing the Risk of CVD in Patients With 
RA per the EULAR 2015/2016 Update to Recommendations for CVD 
Risk Management in Patients With RA and IJDs1 Clarifying Notes

45

Dougados M, et al. Ann Rheum Dis. 2004;63(9):1172-1176

Categories of evidence
• 1A = from meta-analysis of randomized controlled trials
• 1B = from at least one randomized controlled trial
• 2A = from at least one controlled study without randomization
• 2B = from at least one type of quasi-experimental study
• 3 = from descriptive studies, such as comparative, correlation, or case-control studies
• 4 = from expert committee reports or opinions and/or clinical experience of respected authorities

Strength of recommendations
• A = directly based on category I evidence
• B = directly based on category II evidence or extrapolated recommendations from category I evidence
• C = directly based on category III evidence or extrapolated recommendations from category I or II 

evidence
• D = directly based on category IV evidence or extrapolated recommendations from category II or III 

evidence

Back to 
reference slide



Changes in Hypercholesterolemia and LDL-C After 
RA Drug Treatment: A Systematic Review and Meta-
analysis Clarifying Notes

CI=confidence interval; HDL-C=high-density lipoprotein cholesterol; LDL-C=low-density lipoprotein cholesterol; OR=odds ratio; 
RA=rheumatoid arthritis; TNFi=tumor necrosis factor inhibitor. 
Souto A, et al. Arth Rheumatol. 2015;67(1):117-127.
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Additional Study Information:

• Compared with patients with RA treated with placebo, those treated with tocilizumab were more 
likely to have hypercholesterolemia at the end of the trial (total cholesterol >240 mg/dL) (OR 4.64; 
95% CI: 2.71-7.95 [P<0.001]), but this was not observed in patients treated with TNFis (OR 1.54; 
95% CI: 0.90-2.66 [P=0.119]) or tofacitinib (OR 3.4; 95% CI: 0.62-18.55 [P=0.158])

• Compared with patients with RA treated with placebo, those treated with tocilizumab were also more 
likely to have increased HDL-C (HDL >60 mg/dL) (OR 2.25; 95% CI: 1.14-4.44 [P=0.020]), and 
increased LDL- C (LDL >130 mg/dL) (OR 4.80; 95% CI: 3.27-7.05 [P<0.001])

Back to 
reference slide



47

bDMARD=biologic disease-modifying antirheumatic drug; CI=confidence interval; DMARD=disease-modifying antirheumatic drug; 
IR=incidence rate; JAK=Janus kinase; LTE=long term extension; MI=myocardial infarction; MACE=major adverse cardiovascular 
events; MTX-IR=methotrexate inadequate responder; NMR=nuclear magnetic resonance; RA=rheumatoid arthritis.
1. Charles-Schoeman C, et al. Semin Arthritis Rheumatol. 2016;46(3):261-271. 2. Kim SC, et al. Semin Arthritis Rheum. 
2018;48(3)399-405. 3. Taylor PC, et al. Ann Rheum Dis. 2018;77:988-995.

Cardiovascular Outcomes in Patients with RA 
Treated with Biologics or JAK Inhibitors Per 
Pooled Clinical Trial Data Clarifying Notes
Additional Study Information:
Charles-Schoeman C, et al.1:
• The tofacitinib phase 3 studies included data pooled from six phase 3 studies (n=4271), and the two open-label LTE studies 

(n=4827); studies enrolled patients with RA who were either treatment-naïve or had inadequate response to DMARDs or 
bDMARDs

• Patients with events (incidence rate [IR]/100 patient-years) for MACE and congestive heart failure were 23 (0.58) and 9 (0.23) 
in phase 3 studies and 32 (0.37) and 8 (0.09) in LTE studies, respectively; IRs were comparable with placebo (phase 3) and did 
not increase over time (60 months) (LTE) 

• Tofacitinib was associated with a low incidence of cardiovascular events including MACE (cardiovascular death and non-fatal 
cardiovascular events)

Kim SC, et al.2:
• The multi-database study was a cohort study using data from Medicare (2010-2013), IMS PharMetrics (2011-2014), and 

MarketScan (2011-2015) comparing cardiovascular safety between tocilizumab (n=6237) vs abatacept (n=14,685), the primary 
outcome of which was a composite endpoint for hospitalization for MI or stroke

• Shown on the graph is the IR per 100-patient years for the combined databases, tocilizumab IR=0.70 95% CI (0.49-0.97), and 
abatacept IR=0.96, 95% CI (0.79-1.15)

• No difference was observed in the risk of cardiovascular events associated with initiation of tocilizumab versus abatacept 

Taylor PC, et al.3:
• The baricitinib study included an all-baricitinib RA-MACE set (n=3492), including all patients from all 4 phase 3 studies and 

patients in the LTE study who received at least one dose of baricitinib. In this set, 25 patients had positively adjudicated MACE 
(incidence rate=0.57 per 100 patient-years; patient-years of exposure=4402)

• There was no observed association between change in low-density lipoprotein cholesterol and occurrence of MACE in this 
study

Back to 
reference slide
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Cardiovascular Safety of NSAIDs in 
Patients With Arthritisa – PRECISION RCT1

NSAID
(daily dose)

Intent-to-treat 
primary outcome 

eventc; N (%)

On-treatment
primary

outcome eventc; 
N (%)

Celecoxib
dose: (209±37 mg) 188 (2.3%) 134 (1.7%)

Naproxen
dose: (852±103 mg) 201 (2.5%) 144 (1.8%)

Ibuprofen
dose: (2045±246 mg) 218 (2.7%) 155 (1.9%)

Study Summary1  

• Randomized, double-blind, multinational, multicenter, 
noninferiority trial in patients with RA or OA with increased risk 
of CVD

– Patients required daily treatment with NSAIDs to 
manage pain

• N=24,081b, n=2436 patients with RA

• Mean treatment duration: 20.3±16.0 months; mean follow-up: 
34.1±13.4 months

• Celecoxib (selective COX-2 inhibitor) was noninferior to 
naproxen and ibuprofen (non-selective COX inhibitors) with 
respect to cardiovascular safety in patients with arthritis

• Significantly fewer serious GI events were observed in the 
celecoxib arm (0.7%) than the naproxen and ibuprofen arms 
(1.4%); serious renal events occurred at lower rate with 
celecoxib vs ibuprofen
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APTC=Antiplatelet Trialists’ Collaboration; CV=cardiovascular; CVD=cardiovascular disease; GI=gastrointestinal; OA=osteoarthritis; 
PRECISION=Prospective Randomized Evaluation of Celecoxib Integrated Safety versus Ibuprofen or Naproxen; NSAID=non-steroidal anti-
inflammatory drug; RA=rheumatoid arthritis; RCT=randomized controlled trial.
1. Nissen SE, et al. N Engl J Med. 2016;375(26):2519-2529. 2. Catella-Lawson F, et al. N Engl J Med. 2001;345(25):1809-1817. 

In patients with increased CV risk, treatment with NSAIDs such as ibuprofen may limit the cardioprotective effects of 
aspirin.2 However, this trial was not specifically designed to assess the effects of aspirin on the relative safety of NSAIDs1

Adjudicated Outcomes1

Study Limitations of PRECISION trial (Nissen et al): Adherence and retention were lower than in most trials that assess cardiovascular outcomes (high levels of nonretention
make interpretation of the findings challenging); the possibility of informative censoring (ie, the bias that is created when participants drop out of a study because of factors related 
to the study itself) cannot be ruled out; the large number of comparisons without adjustment for multiplicity increases the possibility of false positive findings
aIn this study, “arthritis” included both rheumatoid arthritis and osteoarthritis. bPatients in this trial had either osteoarthritis or rheumatoid arthritis. cThe primary outcome for both the 
intent-to-treat analysis and the on-treatment analysis was first occurrence of an adverse event that APTC criteria (ie, death from cardiovascular causes, including hemorrhagic 
death, nonfatal myocardial infarction, or nonfatal stroke). 
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Effects of bDMARDs and JAK Inhibitors on 
Traditional Lipid Profiles1

Study description Patients, N Drug
Length of drug 

exposure at time 
of measurement

TC HDL-C TC:HDL-Cd

IL-6 
Inhibitors

SAMURAIa (Japanese, multicenter, 
randomized, controlled trial in patients 
with active RA (duration <5 years)1,2

306
Tocilizumab vs 

non-biologic 
treatment 

(primarily MTX)
52 weeks

38%
vs non-biologic 

DMARD

24%
vs non-biologic 

DMARD

No change
vs non-biologic 

DMARD

OPTIONb (double-blind, randomized, 
multinational, parallel group, phase 3) 

in active moderate to severe RA1
623 Tocilizumab

vs PBO 52 weeks Not reported Not reported >30%
vs PBO

MEASURE (double-blind, placebo-
controlled, US, UK, and Canadian 

phase 3) in RA1,3
132 Tocilizumab

vs PBO 12 weeks 12.6% P<0.001
vs baseline

No change
vs baseline

11.3% P<0.001 
vs baseline

MOBILITYc Part A (randomized, phase 
2/3) in patients with active RA and MTX-

IR4
306 Sarilumab + MTX 

vs PBO 12 weeks

150 mg q2w = 9.4%
100 mg qw = 10%

200 mg q2w = 16.4%
150 mg qw = 21.1%

PBO = 4.9%

No significant 
change vs 

PBO
Not reported

TNF 
Inhibitors

Meta-analysis of 15 studies in RA1,5 736-766 TNFi treatment Included 2, 6, 15, 
and 30 weeks

10% (max)
vs baseline

7% (max)
vs baseline No change

Meta-analysis including 13 prospective 
studies in RA1,6

HDL = 338
TC = 461 TNFi treatment Range of 2 to 

52 weeks
+10.1 mg/dL

P=0.003
+10.4 mg/dL

P<0.001
No change

GO-FORWARD, randomized, 
multinational, placebo-controlled, 

phase 3 in RA1,7

444 Golimumab + 
MTX 14 weeks

+14.0 mg/dL
P<0.001 

vs MTX-only

+3.0 mg/dL
P=0.008 

vs MTX-only
No change

vs MTX-only

GO-BEFORE, randomized, 
multinational, placebo-controlled, 

phase 3 in RA7
637 Golimumab + 

MTX 24 weeks +1.5 mg/dL
vs MTX only

+0.5 mg/dL
vs MTX only

–0.13 mg/dL
vs MTX only
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Note: There are limitations of applicability of ex-US RA data to RA patients in the US.
Arrows indicate increases or decreases compared with placebo group, baseline, before treatment, or MTX-only patients, as indicated. 
aSAMURAI=Study of active controlled monotherapy used for RA, an IL-6 inhibitor.1 bTocilizumab pivotal trial in methotrexate inadequate responders.8
cMonoclonal antibody to IL-7Rα in RA patients: a pivotal trial with X-ray. dAtherogenic index.
bDMARD=biologic disease-modifying antirheumatic drug; DMARD=disease-modifying antirheumatic drug; HDL-C=high-density lipoprotein cholesterol; IL=interleukin; IR=inadequate response; 
JAK=Janus kinase; LTE=long term extension; MTX=methotrexate; PBO=placebo; qw=once weekly; q2w=every 2 weeks; RA=rheumatoid arthritis; TC=total cholesterol; TNF=tumor necrosis factor; 
TNFi=tumor necrosis factor inhibitor. 1. Charles-Schoeman C, et al. Semin Arthritis Rheum. 2016;46:71-80. 
2. Nishimoto N, et al. Ann Rheum Dis. 2007;66:1162-1167. 3. McInnes IB, et al. Ann Rheum Dis. 2015;74:694-702. 4. Huizinga TWJ, et al. Ann Rheum Dis. 2014;73(9):1626-1634. 5. van Sijl AM, et al. 
Semin Arthritis Rheum. 2011;41:393-400. 6. Daien CI, et al. Ann Rheum Dis. 2012;71:862-868. 7. Kirkham BW, et al. Ann Rheum Dis. 2014;73(1):161-169. 8. Ogata A, et al. Clin Med Insights Arthritis 
Musculoskelet Disord. 2012;5:27-42. 
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Effects of bDMARDs and JAK Inhibitors on 
Traditional Lipid Profiles (cont’d)1

Study description Patients, N Drug
Length of drug 

exposure at time of 
measurement

TC HDL-C TC:HDL-Ca

JAK 
Inhibitors

Pooled analysis from 5 phase 3 
trials in DMARD-IR, 1 

monotherapy and 4 background 
non-biologic DMARDs1-6

3316 Tofacitinib 1-3 months
Dose-

dependentb
vs baseline

15%-20% vs 
baselineb Not reported

Pooled analysis from 3 phase 2 
studies, 4 phase 3 studies, and 1 

LTE study7
3492 Baricitinib 12 and 24 weeks

Dose-
dependentc
vs baseline

P≤0.001 vs PBO

Dose-
dependentc
+4.32 mg/dL
vs baseline
P≤0.001 vs 

PBO

Not reported

Others

Study to examine lipid profiles, 
arterial stiffness and carotid 

intima-media thickness in women 
with RA without overt CVD8

55 Rituximab 24 weeks 9% (P<0.05) vs 
baseline

23% 
(P<0.05) vs 

baseline

Decreased 
by 14%

Study to investigate the effects of 
24-week abatacept treatment on 

aortic stiffness measured by pulse 
wave velocity9

21 Abatacept 24 weeks

+15.9 mg/dL
(P=0.08) vs 

baseline

+9.67 mg/dL
(P=0.03) vs 

baseline
Not reported
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1. Charles-Schoeman C, et al. 2016;46:71-80. 2. Fleischmann R, et al. N Engl J Med. 2012;367(6):495-507. 3. Burmester 
GR, et al. Lancet. 2013;381(9865):451-460. 4. Kremer J, et al. Ann Intern Med. 2013;159(4):253-261. 5. van der Heijde D, et al. Arthritis Rheumatol.
2013;65:559-570. 6. van Vollenhoven RF, et al. N Engl J Med. 2012;367:508-519. 

Semin Arthritis Rheum. 

7. Taylor PC, et al. Ann Rheum Dis. 2018;77:988-995. 8. Novikova 
DS, et al. J Korean Med Sci. 2016;31(2):202-207. 9. Mathieu S, et al. Biologics. 2013;7:259-264.

Note: There are limitations of applicability of ex-US RA data to RA patients in the US.
Please see full Prescribing Information for XELJANZ® (tofacitinib)/XELJANZ® XR (tofacitinib), including BOXED WARNING and Medication Guide, available at 
www.xeljanzpi.com.  
10 mg twice daily is not an approved dose of XELJANZ for adults with moderate to severe RA.
Arrows indicate increases or decreases compared with placebo group, baseline, before treatment, or MTX-only patients, as indicated. 
aAtherogenic index. bTofacitinib dosages in the studies are 5 mg BID or 10 mg BID. cBaricitinib dosages in the studies are 2 mg qd or 4 mg qd.
bDMARD=biologic disease-modifying antirheumatic drug; BID=twice daily; CVD=cardiovascular disease; DMARD=disease-modifying antirheumatic drug; HDL-C=high-density 
lipoprotein cholesterol; IR=inadequate response; JAK=Janus kinase; LTE=long-term extension; MTX=methotrexate; PBO=placebo; qd=once daily; RA=rheumatoid arthritis; 
TC=total cholesterol. 

Back to 
reference slide

http://www.xeljanzpi.com/


References for Backup Slides



References for Backup Slides
• Burmester GR, et al. Tofacitinib (CP-690,550) in combination with methotrexate in patients with active rheumatoid arthritis with

an inadequate response to tumour necrosis factor inhibitors: a randomised phase 3 trial. Lancet. 2013;381(9865):451-460. 

• Catella-Lawson F, et al. Cyclooxygenase inhibitors and the antiplatelet effects of aspirin. N Engl J Med. 2001;345(25):1809-
1817.

• Charles-Schoeman C, et al. Effects of tofacitinib and other DMARDs on lipid profiles in rheumatoid arthritis: implications for the 
rheumatologist. Semin Arthritis Rheum. 2016;46:71-80. 

• Daïen CI, et al. Effect of TNF inhibitors on lipid profile in rheumatoid arthritis: a systematic review with meta-analysis. Ann 
Rheum Dis. 2012;71:862-868. 

• Fleischmann R, et al. Placebo-controlled trial of tofacitinib monotherapy in rheumatoid arthritis. N Engl J Med. 2012;367(6):495-
507. 

• Giles JT, et al. Cardiovascular safety of tocilizumab versus etanercept in rheumatoid arthritis: a randomized controlled trial 
[abstract]. Arthritis Rheumatol. 2019. doi:10.1002/art.41095. [Epub ahead of print].

• Huizinga TW, et al. Sarilumab, a fully human monoclonal antibody against IL-6Rα in patients with rheumatoid arthritis and an 
inadequate response to methotrexate: efficacy and safety results from the randomized SARIL-RA-MOBILITY Part A trial. Ann 
Rheum Dis. 2014;73(9):1626-1634

• Kirkham BW, et al. Effects of golimumab, an anti-tumour necrosis factor-α human monoclonal antibody, on lipids and markers 
of inflammation. Ann Rheum Dis. 2014;73(1):161-169. 

• Kremer J, et al. Tofacitinib in combination with nonbiologic disease-modifying antirheumatic drugs in patients with active 
rheumatoid arthritis: a randomized trial. Ann Intern Med. 2013;159(4):253-261.

• Mathieu S, et al. Effects of 6 months of abatacept treatment on aortic stiffness in patients with rheumatoid 
arthritis. Biologics. 2013;7:259-264.

61



References for Backup Slides (cont’d)
• McInnes IB, et al. Effect of interleukin-6 receptor blockade on surrogates of vascular risk in rheumatoid arthritis: MEASURE, a 

randomised, placebo-controlled study. Ann Rheum Dis. 2015;74:694-702. 

• Nishimoto N, et al. Study of active controlled monotherapy used for rheumatoid arthritis, an IL-6 inhibitor (SAMURAI): evidence 
of clinical and radiographic benefit from an x ray reader-blinded randomised controlled trial of tocilizumab. Ann Rheum Dis. 
2007;66:1162-1167. 

• Nissen SE, et al. Cardiovascular safety of celecoxib, naproxen, or ibuprofen for arthritis. N Engl J Med. 2016;375(26):2519-
2529. 

• Novikova DS, et al. The effects of rituximab on lipids, arterial stiffness, and carotid intima-media thickness in rheumatoid 
arthritis. J Korean Med Sci. 2016;31(2):202-207.

• Ogata A, et al. Safety and efficacy of tocilizumab for the treatment of rheumatoid arthritis. Clin Med Insights Arthritis 
Musculoskelet Disord. 2012;5:27-42.

• Taylor PC, et al. Lipid profile and effect of statin treatment in pooled phase II and phase III baricitinib studies. Ann Rheum Dis. 
2018;77:988-995.

• van der Heijde D, et al. Tofacitinib (CP-690,550) in patients with rheumatoid arthritis receiving methotrexate: twelve-month data 
from a twenty-four-month phase III randomized radiographic study. Arthritis Rheumatol. 2013;65:559-570.

• van Sijl AM, et al. The effect of TNF-alpha blocking therapy on lipid levels in rheumatoid arthritis: a meta-analysis. Semin 
Arthritis Rheum. 2011;41:393-400. 

• van Vollenhoven RF, et al. Tofacitinib or adalimumab versus placebo in rheumatoid arthritis. N Engl J Med. 2012;367:508-519.

62



63

For your information only. Not for further distribution.

© 2019 Pfizer Inc. All rights reserved. January 2020


	Risk of Cardiovascular Disease in Patients With Rheumatoid Arthritis
	C.A.R.E. Steering Committee
	Objectives
	Contents
	Slide Number 5
	Overview of Lipoprotein Pathways
	Hypercholesterolemia Is Associated With Increased CVD (CHD) Risk in the General Population
	Higher Risk for CVD in Patients With RA Compared With the General Population
	Lipid Paradox in RA
	Lipid Profiles In Patients With RA �per Research Findings in the US
	Lipid Profiles In Patients With RA �per Research Findings in the US (cont’d)
	Risk of CVD for Patients With RA: Swedish Registry Data
	Risk of CVD for Patients With RA: Swedish Registry Data (cont’d)
	Inflammatory Biomarkers, Serum Lipids, and the Associated Risk for CVD 
	Other Biomarkers of CVD Risk in RA patients
	CVD Risk for Patients With RA & IJD: Population Data
	CVD Risk for Patients With RA & IJD: Population Data (cont’d)
	Level of Disease Activity Over Time and Its Association With CVD
	DAS28-4 ESR and CVD Risk in Patients With RA
	Managing CV Risk in Patients �With RA
	Prediction of CVD Risk
	Managing CVD Risk in Patients With RA and Other IJDs
	Recommendations for Managing the Risk of CVD in Patients With RA per the EULAR 2015/2016 Update to Recommendations for CVD Risk Management in Patients With RA and IJDs1
	Recommendations for Managing the Risk of CVD in Patients With RA per the EULAR 2015/2016 Update to Recommendations for CVD Risk Management in Patients With RA and IJDs1 (cont’d)
	Risk Management for Patients With RA Using Statins, Corticosteroids, and NSAIDs per the EULAR 2015/2016 Update to Recommendations for CVD Risk Management in Patients With RA and IJDs1
	Use of Medications to Treat RA and Their Effect on CV Safety
	NSAID Differences in Patients With Arthritisa From the PRECISION Trial
	Effects of csDMARDs on Traditional Lipid Profiles1
	Effects of csDMARDs on Traditional Lipid Profiles1 (cont’d)
	Methotrexate Is Associated With Lower CVD �and Mortality Risk in Patients With �Chronic Inflammation
	Methotrexate Is Associated With Lower CVD �and Mortality Risk in Patients With �Chronic Inflammation (cont’d)
	Comparative CV Safety Events of bDMARDs in RA: ENTRACTE Trial
	Effects of bDMARDs and JAK Inhibitors on Lipid Profiles in Patients With RA1
	CANTOSa Trial: Cardiovascular Risk Reduction Study (Reduction in Recurrent Major CV Disease Events)
	Changes in Hypercholesterolemia and LDL-C After RA Drug Treatment: A Systematic Review and Meta-analysis
	Meta-analysis of the effect of RA Treatment by MOA on MACE
	Meta-analysis of the effect of RA Treatment by MOA on MACE (cont’d)
	Cardiovascular Outcomes in Patients with RA Treated with Biologics or JAK Inhibitors Per �Pooled Clinical Trial Data
	Cardiovascular Outcomes in Patients with RA Treated with Biologics or JAK Inhibitors Per �Pooled Clinical Trial Data (cont’d)
	Statins in Patients With RA
	Summary
	Clarifying Notes
	Risk of CVD for Patients With RA: Swedish Registry Data Clarifying Notes
	Other Biomarkers of CVD Risk in RA patients Clarifying Notes
	Recommendations for Managing the Risk of CVD in Patients With RA per the EULAR 2015/2016 Update to Recommendations for CVD Risk Management in Patients With RA and IJDs1 Clarifying Notes
	Changes in Hypercholesterolemia and LDL-C After RA Drug Treatment: A Systematic Review and Meta-analysis Clarifying Notes
	Cardiovascular Outcomes in Patients with RA Treated with Biologics or JAK Inhibitors Per �Pooled Clinical Trial Data Clarifying Notes
	References
	References
	References (cont’d)
	References (cont’d)
	References (cont’d)
	References (cont’d)
	References (cont’d)
	References (cont’d)
	Backup Slides
	Cardiovascular Safety of NSAIDs in �Patients With Arthritisa – PRECISION RCT1
	Effects of bDMARDs and JAK Inhibitors on Traditional Lipid Profiles1
	Effects of bDMARDs and JAK Inhibitors on Traditional Lipid Profiles (cont’d)1
	References for Backup Slides
	References for Backup Slides
	References for Backup Slides (cont’d)
	Slide Number 63

