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Cardiovascular risk assessment in rheumatoid arthritis
— controversies and the new approach
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Abstract

The current methods of cardiovascular (CV) risk assessment in the course of inflammatory con-
nective tissue diseases are a subject of considerable controversy. Comparing different methods of
CV risk assessment in current rheumatoid arthritis (RA) guidelines, only a few of them recommend
the use of formal risk calculators. These are the EULAR guidelines suggesting the use of SCORE and
the British Society for Rheumatology guidelines performed in collaboration with NICE preferring
the use of QRISK-2. Analyzing the latest American and British reports, two main concepts could be
identified. The first one is to focus on risk calculators developed for the general population taking
into account RA, and the calculator that might fulfill this role is the new QRISK-2 presented by NICE
in 2014. The second concept is to create RA-specific risk calculators, such as the Expanded Cardio-
vascular Risk Prediction Score for RA. In this review we also discuss the efficiency of a new Pooled
Cohort Equation and other calculators in the general and RA population.
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Introduction

Relying on multiple sources, it could be concluded
that overall cardiovascular risk in rheumatoid arthritis
(RA) patients has two components. The first one is a set
of traditional risk factors for the general population. The
INTERHEART [1] study has demonstrated the effect of the
well-known factors associated with atherosclerosis: ab-
dominal obesity, smoking status, hypertension, diabetes,
lipid disturbances, psychosocial factors and lifestyle. The
second component is a set of risk factors such as inflam-
matory mediators, treatment and disease activity in RA[2].

Despite the fact that the Framingham Heart Study
[3] has shown a positive correlation of high-density lipo-
protein (HDL) levels in relation to cardiovascular (CV)
risk reduction, more recent findings revealed the effect
of inflammation on the formation of “dysfunctional
HDL” which lacks a CV disease preventive function [4, 5].
Moreover, there are reports indicating that lipoprotein(a)
[6] and apolipoprotein B (Apo-B) [7] and homocysteine
[8] metabolism might be altered due to RA progres-
sion. RA progression related factors such as time-av-

eraged disease activity [9], high activity expressed as
the time-averaged DAS28 [10], the Simplified Disease
Activity Index (SDAI), the Clinical Disease Activity Index
(CDAI) [11], C-reactive protein (CRP) [12-14] levels or se-
ropositivity [14] influence the CV risk. The influence of
RA treatment on CV risk is not quite clear. The QUEST-RA
and other studies have shown reduction of cardiovas-
cular events when applying methotrexate (MTX) [15-18]
and sulfasalazine (SLF) [15]. In the case of disease-mod-
ifying anti-rheumatic drugs (DMARDs), the influence on
cardiovascular risk remains controversial. Solomon et al.
[19] postulated a possible increase of CV risk when ap-
plying leflunomide, cyclosporine and azathioprine, while
other authors found a beneficial influence of cyclospo-
rine [17] and leflunomide [18] on CV risk. Cardiovascular
risk reduction has not been proven for either gold salts
or antimalarial medications [15]. The effect of biological
drugs on CV events remains controversial as well. In the
QUEST-RA study, it was suggested that anti-tumor ne-
crosis factor (anti-TNF) antibodies may reduce cardio-
vascular risk [15]. However, other authors do not share
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that view unanimously [17, 18]. Observations made by
some investigators suggest that patients with hyperten-
sion treated with biological agents had twice the risk of
cardiovascular events, whereas risk reduction could be
associated with the simultaneous use of methotrexate
[20]. Another factor is presumed corticosteroid intake
and its role in the treatment [21, 22]. In a recent me-
ta-analysis the increased CV risk due to corticosteroid
uptake was highlighted [23]. The use of nonsteroidal
anti-inflammatory drugs (NSAIDs) seems to be associ-
ated with increased CV risk [24], but it requires further
research as there are opinions that NSAIDs might lower
the CV risk in RA [25]. In any case, the chronic use of
NSAIDs should be reevaluated.

Recently, a EULAR working group led by Nurmo-
hamed [26] proposed 11 guidelines for cardiovascular
risk assessment for patients with RA, ankylosing spon-
dylitis (AS) and psoriatic arthritis (PsA). They also point-
ed out the need to create a new RA-focused cardiovas-
cular risk calculator, stating that the current methods
of cardiovascular risk assessment are maladjusted [26].
Briefly, the following guidelines were proposed:

1. Rheumatoid arthritis and ankylosing spondylitis
are associated with higher cardiovascular risk. This
is due to the “traditional” risk factors and active in-
flammation. Occurrence of cardiovascular events in
psoriatic arthritis might be increased.

2. Active inflammation is associated with increased
cardiovascular risk in patients with RA, AS and PsA.
To reduce the risk, it is necessary to reduce disease
activity.

3. In each patient with RA, AS and PsA, cardiovascular
risk should be assessed every 5 years and after all
treatment modifications.

4. It is recommended to use the national guidelines for
cardiovascular risk assessment in RA, AS and PsA. If
no such guidelines exist, it is recommended to use
the Systematic Coronary Risk Evaluation (SCORE)
equation.

5.In cardiovascular risk assessment of patients with
RA, AS and PsA, the ratio of total cholesterol (TC) and
high-density lipoprotein (HDL) levels should be ap-
plied. Lipid parameters should be tested in remission
or stable disease activity.

6.1f RA is not a parameter taken into account by a giv-
en risk calculator, after fulfillment of the EULAR cri-
teria [presence of anti-cyclic citrullinated peptide
antibodies (anti-CCP) or positive rheumatoid factor
(RF), disease duration of over 10 years, extra-artic-
ular symptoms], the final score should be the risk
score multiplied by a coefficient of 1.5.

7.0nly credible risk calculators approved by relevant
national associations should be applied. Statin ther-

apy and antihypertensive treatment should depend
on guidelines of relevant national associations.

8. Special caution should be taken when applying
NSAIDs in patients with RA and PsA with document-
ed cardiovascular diseases, or when cardiovascular
risk factors coexist. NSAIDs should be used as first
line treatment in AS unless contraindications coexist.

9. In chronic treatment, the lowest possible dose of cor-
ticosteroids should be applied. The objective should
be to reduce corticosteroid intake after achieving low
disease activity. Indications for application of cortico-
steroids should be reviewed on a regular basis.

10. When recommending to change an individual’s life-
style, it is necessary to focus on a healthy diet, regu-
lar physical activity, and smoking cessation.

11. When conducting screening for subclinical athero-
sclerosis, carotid artery ultrasound may be advisable.
Comparing the EULAR guidelines of 2010 with the

new proposal of 2015, some differences can be found.

A statement was made that CV risk in RA is associat-

ed with a higher incidence of population risk factors

and inflammation. Higher occurrence of traditional risk
factors increases cardiovascular risk in AS. Moreover,

a recommendation to assess CV risk every 5 years was

added. Nurmohamed’s group have pointed out that

PsA and AS are associated with increased cardiovas-

cular risk, whereas in the guidelines of 2010, the above

statement was forwarded only as a conjecture. Another
new recommendation is the use of carotid ultrasound in
the search for atherosclerotic plaques; however, not all
experts share this view. Carotid intima-media complex
(IMC) thickening has been found in RA patients without
clinical determinants of atherosclerosis [27]. Yet, there
are no clear guidelines as to the frequency of records
and the period of disease progression within which to
start to keep records. Lastly, attention was paid to the
fact that the effect of NSAIDs on cardiovascular risk
requires further studies. There are two notable modifi-
cations implemented to the cardiovascular risk assess-
ment using the CV risk calculator. As SCORE and Fram-
ingham Risk Score (FRS) were created for the general
population, the EULAR experts recommend multiplying
cardiovascular risk in RA patients by 1.5 if patients have
two out of three factors: anti-CCP or RF positivity or RA
progression over 10 years or presence of extra-articular
symptoms [28]. This coefficient, based on assessment
of risk of death of patients with RA compared with the
general population risk [29], is widely criticized, pointing
to the ineffectiveness of the above modification to car-

diovascular risk assessment [30, 31].

The SCORE calculator was developed in 1994 by the

European Society of Cardiology (ESC) and the European

Society of Hypertension (ESH) [32]. This is a key tool used
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for cardiovascular risk assessment in European coun-

tries. Many societies recommended the use of the SCORE

equation for cardiovascular risk assessment in 2012 [32].

Advantages of the SCORE calculator refer to clinical evi-

dence supported by studies performed in 12 European co-

horts (over 700,000 patients), and simplicity of its appli-
cation. It calculates 10-year cardiovascular mortality risk.

The populations to be assessed are people aged 40 and

older in the primary prevention of cardiovascular events.

For people under 40, relative risk charts were created. The

parameters taken into account by this calculator include

gender, age, smoking status, systolic blood pressure, total
cholesterol and BMI. On the basis of calculated scores,

patients are classified into four risk groups: < 1%; 1-4%;

5-9%; > 10%. In each of the risk groups, there are the so-

called primary (low-density lipoprotein (LDL)) level) and

the secondary (non-high-density-lipoprotein (non-HDL)
cholesterol and lipoprotein (a) (LPA) targets, known as

therapeutic targets [32].

There are some limitations with the application of
the SCORE equation:

1. The SCORE equation is only a part of the algorithm
applied to classify patients into particular risk groups
[32]. There are conditions for which higher cardiovas-
cular risk has been observed compared to the calcu-
lations obtained with the SCORE calculator, such as
chronic kidney disease or diabetes mellitus. Although
RA is a factor of its importance comparable to the CV
risk caused by type 2 diabetes, RA has not been includ-
ed in the algorithm [33].

2. The SCORE equation is used to assess cardiovascular
mortality risk and does not take into account non-fa-
tal cardiovascular events. According to the European
Society of Cardiology and European Atherosclerotic
Association (ESC/EAS) experts, the score obtained
using the SCORE equation for all potential cardiovas-
cular events (fatal and non-fatal) should be multiplied
by 3[32]. For example, 10% SCORE risk is equal to 30%
risk of a non-fatal CV event.

3. There are many groups of patients whose scores,
regardless of the presence of RA, will be unreliable.
These are patients entering into a higher age group,
according to the SCORE equation, as well as patients
with cardiovascular mortality risk factors due to their
family history. In addition, the SCORE equation does
not include the so-called residual risk that results
from as yet undiscovered risk factors

4. Application of the SCORE equation may cause vari-
ous difficulties in evaluation of RA patients because
it does not recognize validated cardiovascular risk fac-
tors, such as disease progression, high clinical activity,
higher CRP levels and seropositivity [21]. Experts, under
the direction of E.E.A. Arts, have advised modification
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of the SCORE algorithm by adding the following fac-
tors: age, gender, seropositivity, presence of anti-CCP
antibodies, DAS28, ESR, and HAQ [30]. Unfortunately
the algorithm modified by adding the above factors
did not result in any improvement in cardiovascular
risk assessment [30].

5.The ESC/EAS experts introduced the table of inter-
ventions [32] depending on whether a patient has
achieved the LDL target level, dependent on a given
risk group. Pharmacotherapy therefore became con-
ditional upon (even in some high and very high risk
groups) achieving a specific LDL level, which is the pri-
mary therapeutic target according to the ESC/EAS. In
patients achieving recommended LDL cholesterol lev-
els in whom it is advisable to further reduce the risk, it
is necessary to consider the secondary targets which
are specific non-HDL cholesterol levels and LPA. In RA,
the table of interventions seems to be misleading,
since RA patients present lipid disturbances caused
by active inflammatory processes [34].

6. Comparative research has shown that the SCORE
equation and its modification by the EULAR experts
are insufficient to indicate precisely the populations
requiring risk reduction. In the study led by Arts [35],
four risk equations were compared (FHS, SCORE, RRS,
QRISK-2), proving that none of the algorithms was able
to correctly classify patients into specific risk groups.

7.1t also appeared that the EULAR modification called
the mSCORE (1.5 coefficient applied after meeting the
above criteria) underestimated the risk in low- and
moderate risk patients, while most of the RA patients
were classified into these two groups. Furthermore,
the mSCORE overestimated the risk in high-risk pa-
tients [31].

In everyday practice a number of patients with RA
do not receive adequate treatment regardless of de-
veloped atherosclerosis. Studies which correlated the
recommended SCORE calculator with records of carot-
id intima-media thickness have proven the presence of
atherosclerotic plaques already in patients from mod-
erate-risk groups [36]. According to the ESC/EHA guide-
lines, these patients should be excluded from the SCORE
evaluation, proving in such situations a very high cardio-
vascular disease risk. Carotid intima-media thickening
(IMC) has been found in RA patients without clinical de-
terminants of atherosclerosis [27]. Despite the existence
of the EULAR guidelines for the use of carotid ultrasound
in risk assessment [26], there are no clear guidelines as
to the frequency of records and the period of disease
progression within which to start to keep records. In our
opinion [37] and according to other experts [36, 38], the
usefulness of this non-invasive test for cardiovascular
risk assessment has been confirmed.
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The QRISK-2 calculator is the most recent version of
the English and Welsh risk prediction algorithm created
on the basis of reports of primary care physicians [39].
From 2014, this calculator became an essential tool in
assessing overall cardiovascular risk in the UK, replacing
the Framingham scoring. The QRISK-2 calculator is the
only calculator which in the equation takes into account
RA as a separate cardiovascular risk factor. It calculates
the percentage of the risk of cardiovascular disease
in the populations between 24 and 84 years of age. It
takes into account ethnicity, age, smoking status, gen-
der, systolic blood pressure, total cholesterol, HDL cho-
lesterol, BMI, family history, zip code, antihypertensive
treatment, rheumatoid arthritis, chronic kidney disease,
diabetes, and atrial fibrillation [39]. Pharmacological in-
tervention (application of statins) is recommended in
patients with the threshold of 20% of the end event over
the following 10 years [39]. The QRISK-2 calculator can-
not be recommended for other countries because the
calculator corresponds to the populations in England
and Wales. An interesting aspect of the QRISK-2 equa-
tion is the use of a risk modifier of 1.4. In practice, the
authors used the EULAR modification for all RA patients.
The calculator might increase the number of patients
eligible for statin therapy (those with risk between 14%
and 20% excluding RA). This might allow the problem of
underestimation in risk groups to be solved (especially
low- and moderate cardiovascular risk), but on the oth-
er hand, some patients will be exposed to the side ef-
fects of statins and will receive recommendations to use
a drug potentially not improving the prognosis. The ef-
fectiveness of the QRISK-2 calculator in RA needs more
extensive evaluation.

It is necessary to consider the new guidelines pre-
sented in the USA in 2013 by the American College of
Cardiology/American Heart Association (ACC/AHA) [40].
Their CV risk estimation method is based on a new
Poled Cohort Equation formula. It was found that imple-
mentation of the new guidelines led to many more pa-
tients being eligible for statin therapy. In one trial in the
ACC/AHA prediction model, 95.6% of male patients and
65.8% of female patients over 55 years of age were qual-
ified for statin treatment [41]. In comparative studies
with RA patients [42] including the guidelines of the Eu-
ropean Society of Cardiology (ESC) (the SCORE), includ-
ing modifications with the coefficient of 1.5 according
to the EULAR, the Adult Treatment Panel Il (ATP-III) (the
Framingham Risk Score) and the ACC/AHA (the Pooled
Cohort Equations) have shown that statin therapy was
recommended in 9.6% of the women and 26.1% of the
men according to the SCORE algorithm, whereas accord-
ing to the ATP-IIl guidelines the inclusion of statins was
recommended in 15.5% of the women and 51% of the

men. According to the ACC/AHA equation, 78.5% of the
men and 38.8% of the women should be treated with
statins. The investigators stated that there is a tenden-
cy to classify RA patients in the high risk groups using
the ACC/AHA guidelines [41]. Their data suggest that,
following ACC/AHA guidelines, the majority, if not all,
RA patients would be treated with statins. Despite its
potential for CV risk overestimation [43], it is considered
to be an effective method for CV risk calculation in the
US population [44].

Special attention should be paid to the most recent
cardiovascular risk calculator, called the Expanded Car-
diovascular Risk Prediction Score for Rheumatoid Arthri-
tis (ERS-RA). This calculator was based on the CORRONA
registry, a cohort of 23,605 patients with RA in the pri-
mary prevention of cardiovascular events. For 2.2 years,
patients were analyzed in terms of the occurrence of
end points including myocardial infarction, ischemic
stroke and cardiovascular related death. Based on the
analysis of all considered variables, two groups of risk
factors in RA patients were distinguished, and then
included in the calculator. The first group consisted of
the “traditional” risk factors such as age, gender, type
2 diabetes, hyperlipidemia, hypertension, and smoking
status. The second group included factors that impact
the RA-specific cardiovascular risk such as clinical ac-
tivity of the disease expressed as the Clinical Disease
Activity Index (CDAI), the degree of physical fitness,
expressed as the Health Assessment Questionnaire
Disability Index (M-HAQ-DI), corticosteroid intake over
10 mg prednisone per day and disease duration of
over 10 years [45]. Introduction of the ERS-RA raises
some questions and comments: It is unclear whether
the calculator developed for the US population will turn
out to be sufficient in the evaluation of other countries’
populations. Moreover, due to a relatively short time of
follow-up, the authors extrapolated the results to the
10-year risk. It seems that further research will be nec-
essary to assess the effectiveness of the calculator in
patients with early rheumatoid arthritis and in patients
with long disease duration. In addition, imaging diag-
nostics were not used in screening for atherosclerosis,
which could hypothetically change the qualification of
some patients to the specific risk groups.

The Reynolds Risk Score is a risk calculator which
takes into account the “traditional” risk factors and
a history of myocardial ischemia in a patient’s family,
and high sensitivity C-reactive protein (hs-CRP) levels in
women, based on two cohorts of nearly 25,000 women
[46]. The calculator was later adapted to the male popu-
lation and then evaluated in a study on a cohort of over
10,000 men [47]. The assessed factors include: age (3 age
categories), total cholesterol levels, HDL cholesterol lev-
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Table I. “Hard” and “general” evidence of CVD in FRS cal-
culator

“General” evidence of
cardiovascular disease

“Hard” evidence of
cardiovascular disease

cardiac death, stroke,
myocardial infarction

cardiac death, myocardial
infarction, heart failure, overt
coronary heart disease, angina
pectoris, ischemic stroke,
hemorrhagic stroke and transient
ischemic attack (TIA)

els, systolic blood pressure, active cigarette smoking,

myocardial infarction in family members under 60 years

of age, hs-CRP levels, and glycosylated hemoglobin lev-
els (in the equation for men, this factor was eliminated)

[46, 47]. When assessing the CV risk with this calculator,

attention should be paid to the following facts:

* Evaluation of hs-CRP levels in patients with systemic
inflammatory diseases will not be credible since CRP
level rises with disease activity;

* In comparative studies, the Reynolds equation under-
estimated cardiovascular risk in patients with RA [35];

* Lastly, this calculator is not recommended by the Pol-
ish Cardiac Society [32] nor by a number of other Euro-
pean expert groups.

The Framingham Heart Score (FRS) was published
in 1998 owing to large cohort studies carried out in the
town of Framingham [48]. There are two variants of this
simple diagnostic tool. The first variant estimates the
30-year risk with its endpoint related to the so-called
“hard” evidence of cardiovascular disease and “general”
evidence of cardiovascular disease (Table I). The evalu-
ated populations are people between 20 and 59 years
of age without overt cardiovascular disease or cancer.
The assessed factors include gender, age, systolic blood
pressure, antihypertensive treatment, smoking status,
type 2 diabetes, total cholesterol level and level of HDL
or BMI in a simplified model [48]. The second variant of
the calculator is used to evaluate the 10-year risk of the
end event. Those end events are defined as “general”
evidence of cardiovascular disease (Table I). The evalu-
ated populations are people between 30 and 74 years of
age without overt cardiovascular disease. The assessed
factors are age, diabetes, smoking, antihypertensive
treatment, level of total cholesterol, level of HDL choles-
terol or BMI in the case of the simplified model [49]. In
both variants patients are classified into the following
risk groups: < 10%, between 10 and 20%, and over 20%
with the end event.

Introduction of the FRS was potentially a very useful
solution based on reliable research and assessment of
overall risk of cardiovascular events. The FRS refers to
patients aged 30 and older. Moreover, the 30-year risk
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version offers long-term CV risk assessment. Regarding
RA, this equation in the studies of Arts [30] and some
other studies [31, 50] did not allow for proper assess-
ment of RA-specific cardiovascular risk. The application
of this calculator is associated with a number of lim-
itations. First of all, the FRS, like the SCORE, takes into
account neither clinical activity of the disease nor lipid
disturbances typical for active RA. There are also studies
remarking lower accuracy of risk assessment in young
patients, especially in women (with predominant RA)
[51] and systemic inflammatory diseases [52]. In FRS
trials with EULAR modifications (mFRS), most patients
with RA were classified into a low-risk group (< 10%),
despite proven high “calcium scores” [50], which means
that it underestimated the risk for patients with RA.

The PROCAM calculator was developed as a fol-
low-up to the Prospective Munster Heart Study (PRO-
CAM) [53]. This study was started in 1971 to analyze CV
risk factors in over 20 000 employees in Germany, The
PROCAM calculator is used to assess the 10-year risk of
heart attack (fatal and non-fatal) and sudden death. The
assessed populations were over 7000 working men be-
tween 35 and 65 years of age. The factors taken into ac-
count in the study included age, smoking status, levels
of HDL, LDL, triglycerides, diabetes mellitus, family his-
tory, and systolic blood pressure [54]. Compared to the
previous calculators, the PROCAM calculator takes into
account more metabolic parameters such as lipids and
glucose levels. Available studies demonstrate the lipid
paradox in RA, where low levels of total cholesterol (TC),
LDL and a lower atherogenic index correlate with higher
cardiovascular risk [34]. The paradox virtually disquali-
fies the calculator for RA patients. It has been proven in
the study carried out by a team of French, German and
Romanian [31] investigators that the PROCAM calcula-
tor did not demonstrate any advantage over the SCORE
[31]. In addition, the PROCAM calculator was based on
a study of a male population, which significantly compli-
cates risk assessment in the population of patients with
RA, where women constitute the majority.

Currently a new calculator for RA patients called
ATACC-RA [55] is being developed, using a new mathe-
matical model based on nearly 8 years of observation
of a cohort of 3176 patients in the primary prevention
of cardiovascular events. The ATACC-RA will take into ac-
count age, gender, active cigarette smoking, hyperten-
sion, the ratio of TC/HDL, seropositivity and DAS28 [55].
This calculator is in the process of evaluation.

Noteworthy is another approach recommended by
a group of Dutch experts in risk assessment: simply,
15 years should be added to the age of each RA patient
[56]. However, there has been no research done on this
approach in relation to populations other than Dutch.



Cardiovascular risk assessment in rheumatoid arthritis

133

Summary

As current methods seem to be maladjusted, there
is a need to create a new algorithm for CV risk assess-
ment for patients with rheumatoid arthritis and other
inflammatory rheumatic diseases. So far, we have not
reached a consensus between different societies on CV
risk management in RA. In our opinion it is necessary to
reach an agreement between rheumatologists, cardiol-
ogists and general practitioners for screening of CV dis-
eases in patients with RA. Future comparative studies on
two major attempts, an RA specific calculator (ERS-RA)
vs a calculator for the general population including
RA (QRISK-2), might bring a conclusion on the general
concept of CV risk assessment. Another approach is an
active search for atherosclerotic plaques. It has been
confirmed that atherosclerosis develops in patients
with RA earlier compared to the general population [14].
Following 2015 EULAR guidelines [26], it might be useful
to use ultrasound of carotid arteries for this task. How-
ever, it has not been specified how often and when to
start testing. It is a simple, widely available imaging di-
agnostics tool bearing practically no risk for patients. In
our opinion [36], and following Gonzales-Gay et al. [38],
ultrasound of carotid arteries could be recommended to
the majority of RA patients, especially in patients clas-
sified in the high CV risk group and with extra-articular
manifestations and RF or anti-CCP antibodies positivity
or 10-year disease progression. During the EULAR 2016
session Sattar [57] suggested that the best way to as-
sess the CVD risk in the individual patient is just to fol-
low recent EULAR guidelines.

The authors declare no conflict of interest.
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