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AbstrAct
Background cardiovascular (cV) risk stratification for 
patients with rheumatoid arthritis (ra) should facilitate 
evidence-based management. Prior work has derived 
an internally validated a cV risk score, the expanded 
cardiovascular risk Prediction Score for rheumatoid 
arthritis (erS-ra), using US data. the aim of this study 
was to perform an external validation among unselected 
patients with ra from europe.
Methods three large, partially overlapping, cohorts of 
patients with ra from the Swedish rheumatology Quality 
register were identified for external validation, two with 
information on smoking and two with close to 10 years 
of median follow-up. the 10 -year rate of first cV events 
was assessed using the Kaplan-Meier method. the 
performance of erS-ra was assessed using c-index and 
comparisons of observed versus predicted risks.
Results the c-index for erS-ra varied across the 
three ra cohorts, from 0.75 to 0.78. Predicted risks 
corresponded well to observed risks among individuals 
with ≤10 % observed 10- year cV risk, but underestimated 
risk in individuals with a higher observed risk. in the 
absence of data on smoking, erS-ra underestimated the 
cV risk by 3.3%, whereas in the cohorts including data on 
smoking, the calibration was within 1% (0.06% and 0.7%). 
in the clinically relevant risk intervals (<5%, 5.0%–<7.5%, 
7.5%–<10%), erS-ra performed well.
Conclusions in an unselected Swedish population with 
ra, erS-ra performed well, although the 10-year cV 
risk was underestimated in high-risk groups and in the 
absence of data on smoking. erS-ra could be considered 
as a risk stratification tool for targeted preventive 
interventions in clinical rheumatology practice.

InTRoduCTIon
Patients with rheumatoid arthritis (RA) 
are at increased risk of cardiovascular (CV) 
disease.1 2 Reports have described up to 
a 2-fold risk of acute coronary syndrome, 
including myocardial infarction and unstable 

angina, among patients with RA compared 
with the general population,3–8 with no or 
limited signs of improvement during recent 
years.4 9 10 Identifying individuals at high CV 
risk, and prevention of CV events, is there-
fore a major goal for rheumatology and for 
patients with RA. Studies aiming to evaluate 
the CV risk increase in RA point to a role for 
RA disease activity, which may potentiate the 
impact of traditional CV risk factors.11–16

Clinical risk prediction tools, such as 
the Systematic Coronary Risk Evaluation 
(SCORE), Framingham Risk Score, Reynolds 
Risk Score, the Pooled Cohort equations and 
QRISK2, all seek to estimate an individual’s 
absolute 10-year risk for CV events and play a 

Key messages

What is already known about this subject?
 ► risk prediction tools developed for the general 
population tend to underestimate the risk of cardio-
vascular (cV) disease in patients with rheumatoid 
arthritis (ra).

 ► the expanded cardiovascular risk Prediction Score 
for rheumatoid arthritis (erS-ra) was derived in the 
US corrona ra registry and estimates the 10-year 
cV risk using dichotomous clinical variables and in-
cludes variables on ra disease severity and activity.

What does this study add?
 ► in a Swedish population with ra, erS-ra performed 
well in identifying patients with a low and high 10-
year risk of cV event.

How might this impact on clinical practice?
 ► in clinical routine practice, erS-ra could be used to 
identify individuals with increased risk, who might 
be considered for preventive interventions, addition-
al investigations or follow-up.
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Table 1 Basic descriptive data of the included cohorts

RA cohort I RA cohort II RA cohort III

Patients, n 20 822 2047 15 575

Total follow-up*, person-years 144 475 15 516 37 706

Mean follow-up*, person-years (SD) 6.9 (2.4) 7.6 (2.2) 2.4 (1.1)

Median follow-up* 7.2 8.2 2.7

Events, n 2017 136 427

CV event incidence† 13.5% 8.7% 13.7%

Inclusion period 1 January 2006 to 31 
December 2011

1 January 2006 to 31 
December 2011

1 January 2012 to 31 
December 2015

Data on smoking status No Yes Yes

*The follow-up for each included individual is calculated from the index date until 10 years after index date, a first event, emigration, death or 
31 December 2015, whichever happened first.
†Represents the Kaplan-Meier adjusted observed 10-year cardiovascular event incidence. For RA Cohort III, the incidence has been 
extrapolated.39

CV, cardiovascular; RA, rheumatoid arthritis.

prominent role in CV disease prevention in the general 
population.17–22 Among patients with RA, however, 
these tools perform suboptimally.23–26 Moreover, each 
of these CV risk prediction tools are based on measured 
values (eg, blood pressure, body mass index), or plasma 
concentrations (eg, lipids), of several risk factors.17–22 In 
a busy everyday rheumatology practice, information on 
the presence of these CV risk factors may be available, but 
actual values to enter into a risk score may not be as easily 
accessible.

The Expanded Cardiovascular Risk Prediction Score 
for Rheumatoid Arthritis (ERS-RA) provides an estimate 
of the 10-year risk of experiencing a myocardial infarc-
tion, stroke or CV death.27 In contrast to the above-men-
tioned scores intended for the general population, the 
ERS-RA contains several RA-specific variables. In addi-
tion, and again in contrast to most other CV risk scores, 
the CV risk variables used in the ERS-RA are included as 
dichotomous variables noted as present or absent, facili-
tating use in a rheumatology practice.

If validated in external cohorts, the ERS-RA might thus 
represent a useful tool to identify individuals with RA who 
are at high risk of CV disease and should receive lifestyle 
counselling and pharmacological treatment.28–31 The aim 
of this study was to perform an external validation of the 
ERS-RA in a large cohort of unselected patients with RA.

MeTHods
setting
The Swedish Rheumatology Quality Register (SRQ) 
was started in 1995 and comprises data from patients 
with RA according to the 1987 ACR classification 
criteria.32 All public and private rheumatology depart-
ments report to the register. Estimates suggest that 
the SRQ covers >85% of all individuals diagnosed with 
RA in Sweden (personal communication, Daniela di 
Giuseppe, SRQ). By the use of the Swedish personal 

identification numbers, register data can be linked to 
mandatory public registers.

The National Patient Register includes dates and 
International Classification of Diseases (ICD)-codes 
for inpatient diagnoses since the 1960s, and since 2001 
also outpatient diagnoses (except primary care). The 
Prescribed drug register holds data from prescribed 
drugs dispensed at public or private pharmacies since 
July 2005. The Cause-of-death Register, which started 
in 1961, includes dates and ICD-codes of underlying 
cause of death for all registered inhabitants who died 
in Sweden. Immigration and emigration dates are 
provided in the Population Register.33

In SRQ, RA-specific information (eg, erythrocyte 
sedimentation rate, C reactive protein, patient’s global 
and pain visual analogue scales (VAS), 28-joint count, 
disease activity score for 28-joint count (DAS28), 
disease activity (0–4) estimated by the physician and 
health assessment questionnaire (HAQ)), the date for 
RA disease symptom onset and information on phar-
macological treatment (start and stop dates, name of 
drugs, dosage and interval) has been included since the 
start.34 35 Patient-reported smoking habits were added 
in 2011.

study design and patient population
To maximise precision, the use of available information 
on smoking and the follow-up data, we defined and 
analysed three RA cohorts, presented in table 1.

The first RA cohort comprised patients in SRQ with 
RA between the years 2006 and 2011 (n=20 822). The 
start year 2006 was chosen to allow for identification of 
dispensed drugs from the Prescribed drug register. The 
first registered visit with disease activity and disability 
data in SRQ and after the cohort start date was used 
as the index visit, providing data on disease activity 
and pharmacological treatment. Only patients with a 
visit with a complete registration of HAQ, DAS28, and 
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physician’s estimated disease activity were included. 
This cohort maximised precision, offered a compara-
tively long median follow-up, but included no data on 
smoking. Instead, the ERS-RA variable ‘current tobacco 
use’ was set to ‘no’ for all individuals. As smoking is a 
strong predictor of CV risk in ERS-RA, the risk of CV in 
these analyses was therefore likely to underestimate CV 
risks (in smokers).

The second RA cohort was a subgroup of the first 
RA cohort, defined as those patients who were also 
included in the EIRA population-based case-control 
study of incident RA (n=2047). The EIRA study has 
previously been described.36 37 Data on smoking habits 
had been collected at the inclusion in EIRA, which 
occurred at a mean of 3 years before index date in our 
study. (To verify that the second RA cohort did not 
otherwise differ from the larger first RA cohort in terms 
of CV risks, we also performed analyses in the second 
RA cohort where ‘current tobacco use’ was set to ‘no’ 
for all individuals.) This cohort thus included data on 
smoking, had a lower precision and a shorter median 
follow-up.

The third RA cohort was partially a subset of the first 
RA cohort, but comprised patients with a visit registered 
in SRQ during the time period from 1 January 2012 to 
31 December 2015, when data on smoking status had 
been introduced in SRQ. In this cohort, the first visit 
after 1 January 2012 with data on HAQ, DAS28 and 
smoking status was used as the index visit. This cohort 
preserved precision, included data on smoking, but 
had a shorter yet more contemporary median follow-up 
time. Among the patients who previously had contrib-
uted person-time to cohort I, 10 073 patients were still 
at risk during the inclusion period for cohort III and 
were included in cohort III. Among those, 1172 had 
contributed person-time to cohort II as well. The mean 
time interval between the index visits in cohort I (and 
II) and cohort III was 4.8±2.2 years (median 5.0 years).

In all cohorts, patients with a myocardial infarction 
or stroke antedating the index date were excluded. 
To avoid reverse causation, that is, that data from the 
visit could be influenced by the CV disease, we also 
excluded patients with an event (myocardial infarction, 
stroke or CV death; ICD-codes in online supplementary 
table 1) occurring within 30 days from the index visit. 
No patients were excluded due to age; all patients 18 
years or older at index date were included.

data on CV risk factors other than smoking
Information on age (at index date) and sex (male/
female) was retrieved from SRQ. Presence of CV risk 
factors at index date, diabetes mellitus, hypertension 
and hyperlipidaemia, were identified by ICD-codes in The 
National Patient Register and/or Anatomical Ther-
apeutic Chemical Classification (ATC)-codes in the 
Prescribed Drug Register (online supplementary table 
1).

In the ERS-RA, moderate or high RA disease 
activity is measured as clinical disease activity index 
(CDAI)>10.38 As SRQ did not contain any measure 
of evaluator global disease activity on VAS 0–10.0 cm, 
two analyses, with alternative disease activity measure-
ments, were performed in RA cohort I : (1) moderate 
or high RA disease activity was identified by DAS28 ≥3.2 
and (2) moderate or high disease activity was identified 
by (a modified) CDAI >10 calculated using the physi-
cian’s estimation of the disease activity expressed on a 
Likert scale (0=No, 1=Mild, 2=Moderate, 3=Severe or 
4=Maximal disease activity) times 2.5. In RA cohorts II 
and III, moderate or high disease activity was assessed 
by DAS28. For HAQ (extracted from SRQ), the cut-off 
>0.5 (present/absent) was used as in the original 
ERS-RA. Current prednisone use (present/absent) was 
identified as any oral glucocorticoid treatment regis-
tered at the index visit or as a dispensed prescription of 
an oral glucocorticoid in the Prescribed drug register 
(ATC-codes in online supplementary table 2) within 6 
months before the index date. The registered date for 
RA symptom onset (in SRQ) was used to calculate the 
RA disease duration, which was categorised as ≥10 years 
or <10 years, as in ERS-RA.

Cardiovascular outcomes and follow-up
The outcome was defined as the first CV event retrieved 
from an inpatient diagnosis of myocardial infarction 
or stroke identified in The National Patient Register 
or death with CV disease (acute coronary syndrome, 
stroke, sudden cardiac death, congestive heart disease, 
arrhythmia or cardiogenic chock) as the underlying 
cause in the Cause-of-death register (ICD-codes in 
online supplementary table 1). All patients were 
followed up to 10 years after index date, their first 
event, emigration, death or 31 December 2015, which-
ever happened first.

statistical methods
The baseline characteristics are presented as number 
and percentage or mean and SD. Data retrieved at the 
index date were used to calculate the 10-year risk of 
a CV event according to ERS-RA (online supplemen-
tary table 3). The 10-year CV event incidence rate was 
obtained using Kaplan-Meier survival curves. In RA 
cohort III with a limited time of follow-up, the observed 
10-year CV risk was extrapolated using the method 
previously described.39 The discriminative ability was 
assessed using the overall C index.40 The calibration 
was calculated as the difference between the observed 
10-year risk and the mean predicted 10-year risk in each 
cohort. Calibration plots were used to compare the 
predicted and observed CV risk in deciles of predicted 
risk. In clinical guidelines for primary prevention, 
statin initiation has been recommended for individ-
uals with an estimated 10-year CV event risk of ≥10% 
or ≥7.5%.28–30 Although the underlying risk predic-
tion models differ slightly, we chose to evaluate the 
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Table 2 Characteristics at index date of included patients in the cohorts (n (%) unless otherwise noted)

RA cohort I RA cohort II RA cohort III

Included patients, n 20 822 2047 15 575

Women, n (%) 15 343 (73.7) 1467 (71.7) 11 559 (74.2)

Seropositive RA, n (%) 14 987 (72.0) 1402 (68.5) 11 158 (71.6)

Age, mean (SD), years 59.3 (14.0) 54.9 (12.9) 61.2 (13.7)

Age categories, n (%)

  <40 years 2179 (10.5) 323 (15.8) 1289 (8.3)

  40–44 years 1228 (5.9) 127 (6.2) 786 (5.1)

  45–49 years 1476 (7.06) 179 (8.7) 1132 (7.3)

  50–54 years 2036 (9.8) 231 (11.3) 1354 (8.7)

  55–59 years 2937 (14.1) 320 (15.6) 1797 (11.5)

  60–64 years 3410 (16.2) 400 (19.5) 2234 (14.3)

  65–69 years 2816 (13.5) 309 (15.1) 2676 (17.2)

  70–74 years 2121 (10.2) 118 (5.8) 1995 (12.8)

  ≥75 years 2619 (12.6) 40 (2.0) 2312 (14.8)

Diabetes mellitus, n (%) 1427 (6.9) 114 (5.6) 1322 (8.5)

Hypertension, n (%) 7345 (35.3) 540 (26.4) 6329 (40.6)

Hyperlipidaemia, n (%) 2179 (10.5) 177 (8.7) 2135 (13.7)

Statin use, n (%) 2096 (10.1) 170 (8.3) 2010 (12.9)

Smokers, n (%) N/A 612 (29.9) 2516 (16.2)

Glucocorticoid use, n (%) 10 717 (51.5) 902 (44.1) 7330 (47.1)

Any csDMARD use, n (%) 17 439 (83.8) 1782 (87.1) 12 429 (79.8)

Methotrexate use, n (%) 15 252 (73.3) 1584 (77.4) 10 958 (70.4)

Any bDMARD use, n (%) 7146 (34.3) 344 (16.8) 5571 (35.8)

Disease duration, mean (SD), years 9.4 (10.6) 3.5 (3.9) 12.4 (11.2)

Disease duration >10 years, n (%) 7608 (36.5) 169 (8.3) 7727 (49.6)

DAS28, mean (SD) 3.9 (1.6) 3.9 (1.7) 3.2 (1.4)

DAS28 ≥3.2, n (%) 13 199 (63.4) 1284 (62.7) 6902 (44.3)

Modified CDAI, mean (SD) 16.6 (12.9) 17.1 (13.5) 11.2 (10.3)

Modified CDAI >10, n (%) 12 742 (61.2) 1246 (60.9) 6506 (41.8)

HAQ, mean (SD) 0.90 (0.68) 0.75 (0.62) 0.80 (0.66)

HAQ>0.5, n (%) 13 495 (64.8) 1178 (57.6) 9041 (58.1)

bDMARD, biological disease modifying antirheumatic drug; CDAI, clinical disease activity index; csDMARD, conventional synthetic disease 
modifying antirheumatic drug; DAS28, disease activity score 28-joint count; HAQ, health assessment questionnaire; N/A, not available; RA, 
rheumatoid arthritis

calibration of ERS-RA in four clinically relevant inter-
vals of 10-year CV risks:<5%, 5.0%–<7.5%, 7.5%–<10% 
and ≥10.0%. All analyses were performed using SAS for 
Windows, V.9.4 (SAS Institute, Cary, North Carolina, 
USA).

ResulTs
Cohort characteristics
Characteristics of the three RA cohorts are presented 
in table 2. In the first RA cohort and during a median 
follow-up 7.2 years (total follow-up 144 475 person-years, 
5687 patients (27.3%) had >9 years of follow-up), 2017 
individuals experienced a first CV event (table 1). In 

the second RA cohort, median follow-up was 8.2 years, 
during which 136 CV events occurred (table 1). In the 
third RA cohort, median follow-up was 2.7 years, and 427 
CV events occurred (table 1). The Kaplan-Meier adjusted 
observed 10-year CV incidence varied from 8.7% (RA 
cohort II) to 13.5% (RA cohort I). The proportions of 
myocardial infarction, stroke and CV death among the 
CV events were similar in the three cohorts (online 
supplementary table 4).

Model performance
The C-index was similar in all three RA cohorts, and in 
analyses based on DAS28 as well as using CDAI; in RA 

https://dx.doi.org/10.1136/rmdopen-2018-000771
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Figure 1 Calibration plots comparing the observed 10-year cardiovascular event rate with 95% CI and the mean risk of 
cardiovascular event in deciles predicted by ERS-RA using DAS28 and CDAI, respectively, in RA cohort I comprising patients 
with RA followed 2006 through 2011 with ERS-RA calculated without data on smoking. CDAI, clinical disease activity index; 
DAS28, disease activity score 28-joint count; ERS-RA, Expanded Cardiovascular Risk Prediction Score for Rheumatoid 
Arthritis; RA, rheumatoid arthritis.

Figure 2 Calibration plots comparing the observed 10-year cardiovascular event rate with 95% CI and the mean risk of 
cardiovascular event in deciles predicted by ERS-RA in RA cohort II including smoking status, RA cohort II with smoking 
status set to ‘no’ and in RA cohort III comprising patients with RA included 2012–2015 with available smoking status. ERS-RA, 
Expanded Cardiovascular Risk Prediction Score for Rheumatoid Arthritis; RA, rheumatoid arthritis.

cohort I using DAS28 as well as using CDAI, the C-index 
was 0.78 (95% CI 0.75 to 0.81); in RA cohort II including 
smoking status, it was 0.77 (95% CI 0.65 to 0.88); in RA 
cohort II disregarding smoking data, it was 0.75 (95% CI 
0.62 to 0.86) and in RA cohort III, it was 0.76 (95% CI 
0.69 to 0.82).

In the first RA cohort, ERS-RA underestimated the 
10-year CV risk by 3.31% when the DAS28 was used and 
by 3.39% when the CDAI was used. The calibration plots 
showed that the estimated risks corresponded to the 
observed risks in the three lowest deciles of predicted 

risks, but that underestimation was observed in the four 
highest deciles (figure 1).

In the second RA cohort, analyses disregarding 
smoking data showed a similar underestimation of risk 
in the higher deciles as in the first RA cohort. When 
smoking was included, calibration overall was precise 
(0.1%) although an overestimation of the risk remained 
among individuals with the highest predicted risks 
(figure 2).

In the third RA cohort, there was a negligible overesti-
mation of the CV risk by 0.7% (figure 2).
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Table 3 and figure 3 describe calibration at risk levels 
of particular clinical interest (<5%, 5.0%–<7.5%, 7.5%–
<10% and ≥10.0% 10-year CV event risk). The agreement 
between predicted and observed CV risk was within 1% 
in the group with the lowest predicted CV risk (<5%), 
which comprised 31%–48% of the patients in the cohorts 
(table 3). The first analyses (which did not include 
smoking) underestimated the CV risk by >4% in all other 
risk levels. In the analyses that included smoking status, 
the calibration was better. However, an underestimation 
by 1.5 in RA cohort II and 4.8% in RA cohort III was 
observed among individuals with an observed risk in the 
interval of 7.5%–<10%.

dIsCussIon
In this study, we assessed the external validity of the 
ERS-RA CV risk prediction algorithm in RA populations 
who were geographically and temporally distinct from 
the cohort used to derive the score. Overall, we found 
the ERS-RA to have good discriminatory capability as 
evidenced by high C-indices. However, as expected, CV 
risk was underestimated in analyses that did not include 
data on smoking. The ERS-RA generally performed well 
in analyses aimed to identify patients with a CV risk high 
enough to merit targeted CV risk factor intervention, 
that is, a 10-year risk of 7.5% or higher. But, we observed 
a general tendency towards underestimation of CV risks 
in individuals whose CV risks had already well exceeded 
clinical thresholds for primary preventive interventions.

Estimating CV risk in RA entails a number of unique 
challenges. Patients with high disease activity have the 
highest CV risk, but systemic inflammation is associated 
with a decrease in the total cholesterol concentration.41 
Low body weight in RA from cachexia is associated with 
a higher risk of CV death than obesity, and the increased 
body fat content in patients with RA may not be observed 
as abdominal obesity.42–44 This interplay between tradi-
tional and disease-related risk factors limits the useful-
ness of risk prediction algorithms based on data from 
the general population.23–26 These factors underpin the 
potential value of an RA-specific CV risk score, such as 
ERS-RA.

In the current external validation of ERS-RA using 
Swedish data, analyses that included data on smoking 
demonstrated a better discrimination than those without, 
which is expected as smoking is both an independent CV 
risk factor and associated with lack of response to RA 
therapy.45–47 To our knowledge, two previous external 
assessments of the ERS-RA have been performed: one 
in the international collaboration, ATACC-RA, and one 
in a regional Swedish early RA cohort.27 48 49 Similar to 
the analyses in ATACC-RA, we observed an overestima-
tion of 10-year risk for the very highest risk decile(-s) 
in the analyses that included smoking data. The assess-
ment performed in ATACC-RA used a smaller cohort 
comprising patients from three continents; this prior 
analysis also found an overestimation of 10-year risk in 

the highest risk deciles, but otherwise accurately classified 
risks.48The observed tendency of the ERS-RA to overesti-
mate risks among high-risk patients has been observed 
in evaluations of other risk algorithms.50 51 As indicated 
above, this overestimation may have a limited impact on 
clinical decision-making, since patients would have truly 
exceeded the threshold for action.

In contrast, in the recently published study from a 
regional Swedish early RA cohort, no overestimation of 
risks was observed, and ERS-RA was observed to under-
estimate the risk in several strata.49 The cohort used 
in the early RA study differs from the cohort in the 
present study as well as from the derivation cohort; the 
index date was set at the time point for diagnosis and 
the patients are characterised by high disease activity 
and HAQ, but minimal disease duration. Patients were 
included from 1995 to 2009, a period during which the 
incidence of CV disease decreased considerably, both 
among patients with RA and in the general population. 
This might, together with the limited number of patients 
(n=665, total follow-up not reported) and events (n=73) 
in the cohort, explain the observed inconsistency in risk 
differences between strata, and the underperformance 
compared with the present study.

There is no single obvious threshold of CV risk for 
the recommendation of CV prevention. Recommenda-
tions vary depending on indices used and which type 
of intervention is indicated based on the risk score; for 
example, smoking cessation is recommended to all indi-
viduals regardless of CV risk.28–31 The American College 
of Cardiology/American Heart Association ACC/AHA) 
recommends moderate-intensity or high-intensity statin 
therapy for patients with ≥7.5% 10-year CV risk estimated 
by the Pooled Cohort Equations, with similar outcomes 
as the ERS-RA.30 For patients with 5%–<7.5% 10-year CV 
risk the guidelines recommend moderate-intensity statin 
to be considered.30 In the evaluation of 10-year CV risks 
in these clinically important intervals for primary preven-
tion (5%–10%), ERS-RA showed an excellent calibration, 
at least when data on smoking were included.

One question which we were unable to address in this 
evaluation, is the prevalence of unobserved traditional 
CV risk factors. Although regular CV risk screening is 
recommended in RA as well as in the general popula-
tion,20 31 52 a recent study showed that hyperlipidaemia 
and hypertension often were unrecognised in patients 
with RA.53 Unobserved traditional CV risk factors among 
patients with increased CV risk would cause all available 
CV risk scores (including ERS-RA) to underestimate the 
CV risk as the (de facto) presence of these risk factors 
would be overlooked when scoring the individual patient. 
It cannot be ruled out that unobserved traditional risk 
factors influenced the underestimation of risks that was 
observed in some risk intervals in this study.

A limitation of the present study was the lack of 
smoking data in the cohort with the longest follow-up 
time. To provide more precise estimates of risk estima-
tion with smoking data, two RA cohorts with smoking 
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Figure 3 Observed and predicted 10-year risks of CV events in the two analyses, using DAS28 and CDAI, respectively, of 
the RA cohort I, and in RA cohort II and III, presented by categories of predicted risks. CDAI, clinical disease activity index; CV, 
cardiovascular; DAS28, disease activity score 28-joint count; RA, rheumatoid arthritis.

data were included. The RA cohorts with smoking data 
showed better overall calibration, but the more recent 
RA cohort III describes the inherent challenge for any 
evaluation of CV risk scoring based on 10-year risks with 
short available follow-up in any contemporary popula-
tion. None of the cohorts supplied any laboratory data on 
traditional CV risk factors, which also shows the difficulty 
with scores reliant on such data in clinical practice. The 
ERS-RA relies on the presence or absence of a given risk 
factor, not actual laboratory values, facilitating its use in 
routine practice.

The main strength of this study is the large, nationwide, 
population-based RA cohort, with the linkage of prospec-
tively collected data from mandatory public registers. 

The risk of misclassification of the outcomes is low.54 55 
The present coverage of the SRQ is high (>85% for the 
year 2016), but some degree of selection is possible as 
individuals with severe comorbidity and expected short 
survival might not be included in any longitudinal clin-
ical monitoring system.

It is important to identify patients with an increased 
CV risk, in whom clinicians should initiate interventions 
aiming for CV prevention. In a clinical context, such as 
rheumatological practice, detailed information on CV 
risk factors may be scarce. Similar to FRAX being a useful 
tool for estimating risk and guide further risk character-
isation or institution of preventive measures in clinical 
practice,56 ERS-RA might be a useful tool to accurately 
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identify individuals at low,<5%, and high, ≥10%, 10-year 
risk; those at high risk might be considered for a more 
intensive preventive measures, such as lipid lowering 
treatments. Patients with 10-year risks around 7.5% may 
be subject to preventive interventions, additional investi-
gations or follow-up, after clinical considerations. Also, 
strategies guided by the ERS-RA might be considered for 
testing in randomised trials of CV prevention.
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