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d Dipartimento di Scienze Mediche, Chirurgiche e Sperimentali, Università degli Studi di Sassari, Sassari, Italy
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A B S T R A C T

Background/aim: Lipid-lowering therapy prescription is low in rheumatoid arthritis (RA) patients, often not 
achieving lipid threshold target despite treatment. However, evidence derives from small, monocentric cohorts. 
We assessed adherence to lipid-lowering treatment for primary cardiovascular (CV) prevention in a RA cohort 
according to international guidelines.
Methods: A cross-sectional analysis of an Italian RA cohort was performed. Disease-related features and tradi
tional CV risk factors were collected. The 10-year CV risk was estimated by Systematic COronary Risk Evaluation 
2 (SCORE-2) algorithm. The primary preventive dyslipidaemia strategy was assessed according to 2019 European 
Society of Cardiology/European Atherosclerosis Society guidelines.
Results: 1.133 RA patients (78.2% female, aged 60.6±10.2 years) free from CV events were included. According 
to SCORE-2, 42.9% of patients were at moderate risk (1–5-%), 33.3% at high risk (5–10%) and 23.7% at very 
high risk (>10%). In the whole cohort, 12.9% of patients with <5%, 23.6% with 5–10% and 32.3% with >10% 
risk were on statin, respectively (p<0.001). According to 2019 ESC/EAS guidelines, 51.5% of patients had LDL-c 
at target. Among patients with LDL-c not at target, 76% were not on lipid-lowering treatment. At multivariate 
analysis, patients with higher CV risk had significantly lower probability of LDL-c at target.
Conclusion: In a wide Italian RA cohort, more than 50% of patients had high or very high CV risk. In these, lipid- 
lowering treatment prescription is suboptimal leading to not achievement of LDL-c target. Physicians should 
improve lipid screening and primary prevention therapy to reduce CV risk and improve CV comorbidity in RA 
patients.

* Corresponding author.
E-mail address: fabiola.atzeni@unime.it (F. Atzeni). 

1 FA and EB share co-last authorship.

Contents lists available at ScienceDirect

European Journal of Internal Medicine

journal homepage: www.elsevier.com/locate/ejim

https://doi.org/10.1016/j.ejim.2024.10.029
Received 10 September 2024; Received in revised form 13 October 2024; Accepted 30 October 2024  

European Journal of Internal Medicine 131 (2025) 98–103 

Available online 5 November 2024 
0953-6205/© 2024 The Authors. Published by Elsevier B.V. on behalf of European Federation of Internal Medicine. This is an open access article under the CC BY 
license ( http://creativecommons.org/licenses/by/4.0/ ). 

mailto:fabiola.atzeni@unime.it
www.sciencedirect.com/science/journal/09536205
https://www.elsevier.com/locate/ejim
https://doi.org/10.1016/j.ejim.2024.10.029
https://doi.org/10.1016/j.ejim.2024.10.029
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ejim.2024.10.029&domain=pdf
http://creativecommons.org/licenses/by/4.0/


1. Background

The evidence that several variables, including inflammation, auto
immunity and traditional cardiovascular (CV) risk factors, closely 
interact to enhance atherosclerotic risk burden in rheumatoid arthritis 
(RA) has been well established over the past decade [1]. However, the 
actual contribution of each parameter is still to be clarified. In this 
context, among the traditional CV risk factors, the impact of dyslipi
daemia on the CV risk of RA patients is the most controversial. Indeed, 
disease-related inflammatory mechanisms accounting for the “lipid 
paradox” may be associated with altered lipid profile that make the lipid 
profile assessment unreliable in RA patients, particularly during the 
active stages of the disease [2,3]. Moreover, RA treatments can affect 
cholesterol metabolism, further contributing to lipid fluctuations [4]. All 
these factors prevent reliable estimation of long-term CV risk in RA 
patients and partly explain the suboptimal performance of CV risk al
gorithms in individuals with inflammatory joint diseases [5].

In 2019, the European Society of Cardiology (ESC) and the European 
Atherosclerosis Society (EAS) updated the guidelines for the manage
ment of dyslipidaemia in the general population, identifying different 
low-density lipoprotein-cholesterol (LDL-c) thresholds to be achieved 
based on patient individual CV risk, suggesting the different primary and 
secondary CV prevention strategies [6]. However, a considerable pro
portion of patients at high or very high CV risk, as patients with diabetes 
mellitus or with recent myocardial infarction, are unlikely to achieve 
LDL-c targets in routine clinical practice, thus requiring optimization or 
intensification of lipid lowering therapy [7–9]. To the best of our 
knowledge, to date no studies have evaluated the adherence and per
formance of these guidelines in patients with RA.

Therefore, the specific aim of the study was to estimate the propor
tion of RA patients eligible to lipid lowering therapy and its actual 
prescription as primary prevention according to 2019 ESC/EAS guide
lines in a large Italian RA cohort.

1.1. Patients and methods

In this cross-sectional study, data from a cohort of consecutive RA 
patients fulfilling the 2010 American College of Rheumatology/Euro
pean League Against Rheumatism classification criteria [10] included in 
the Cardiovascular Obesity and Rheumatic DISease (CORDIS) dataset 
and evaluated in 10 Italian University Rheumatologic Centers, were 
extracted in December 2020. The CORDIS is a non-profit study group 
established within the Italian Society of Rheumatology on the initiative 
of academic rheumatologists interested in the study of CV risk in rheu
matic diseases aimed to improve knowledge and awareness of CV dis
ease impact on patients with musculoskeletal rheumatic diseases [11].

For the specific purpose of this study, all patients with the following 
available baseline clinical and serological data were included: age, sex, 
smoking status, body mass index (BMI), systolic and diastolic blood 
pressure, lipid profile, including total cholesterol (TC), LDL-c, high 
density (HD) L-c and triglycerides, history of diabetes mellitus and hy
pertension. Diabetes mellitus was defined as previous medical history 
and/or the use of oral or parenteral hypoglycaemic medications or in
sulin, and hypertension as either a history of hypertension or the use of 
blood pressure lowering agents.

Patients with missing data, a history of myocardial infarction, cor
onary revascularization, unstable or stable angina, ischemic stroke and 
peripheral artery disease (with or without revascularization procedures) 
retrieved by retrospective review of medical charts, were excluded. Data 
on current treatments, such as anti-hypertensive, lipid-lowering thera
pies and anti-rheumatic drugs, including conventional synthetic (cs) 
disease-modifying anti-rheumatic drugs (DMARDs), biologic (b) and 
targeted synthetic (ts) DMARDs and glucocorticoids (mean weekly dose 
since diagnosis and the current daily dose of prednisone or equivalent), 
were recorded. In addition, rheumatoid factor (RF) and anti- 
citrullinated peptide antibodies (ACPA) were recorded. Finally, 

disease-specific factors such as disease duration, C reactive protein 
(CRP), disease activity index based on 28-joint evaluation (DAS28) and 
Clinical Disease Activity Index (CDAI) as measures of disease activity 
and the Health Assessment Questionnaire (HAQ) disability index as the 
function index were evaluated [12–14].

Each patient was stratified according to the individual 10-year CV 
risk using the updated Systematic COronary Risk Evaluation 2 (SCORE- 
2) algorithm for CV risk corrected for 1.5 multiplicator factor as rec
ommended by the European Alliance of Associations for Rheumatology 
(EULAR) [15,16].

The condition of dyslipidaemia and the individual indication to lipid- 
lowering therapy as well as LDL-c targets were defined according to the 
2019 ESC/EAS guidelines for the management of dyslipidaemia [6]. 
These guidelines identify LDL-c thresholds to be achieved based on in
dividual CV risk: <100 mg/dL for patients with a 10-year CV risk of 
1–5%; <70 mg/dL for those with a CV risk >5% and <10%; <55 mg/dL 
for those with a CV risk >10%.

The present study was conducted according to the ethical guidelines 
of the Declaration of Helsinki and was approved by the local Ethical 
Committee as part of the GISEA Registry protocol (approval number DG- 
624/2012), and written informed consent was obtained from all 
patients.

1.2. Statistical analysis

Data were expressed as mean ± standard deviation (SD) or 95% 
confidence intervals (95% CI), when appropriate. The distribution of 
data was assessed with the Shapiro-Wilk test. Differences in continuous 
variables were evaluated using the one-way analysis of variance 
(ANOVA) for parametric and the Kruskall-Walis test for non-parametric 
variables. The Chi-square test was used for categorical data to assess 
differences among the three groups. A p-value < 0.05 was considered 
statistically significant, while variables with a p-value < 0.1 in 
descriptive statistical analysis were evaluated with a logistic regression 
model and univariate analysis. Subsequently, variables that achieved 
statistical significance (p < 0.05) in univariate analysis were included in 
a multivariate logistic regression model adjusted for age, sex, and dis
ease duration. All analyses were performed using the SPSS statistic 
program (version 21—IBM software, New York, NY, USA).

2. Results

Overall, a cohort of 1133 RA patients (78.2% female) with a mean 
age of 60.6±10.2 years and with no previous CV events was included in 
the analysis. Demographics and clinical features of the cohort are re
ported in Table 1. Median (IQR) disease duration was 120 (136–149) 
months. Among traditional CV risk factors, 431 (38%) patients were on 
anti-hypertensive agents, 205 (22.1%) were current smokers, and 240 
(21.2%) were on lipid-lowering agents. One-hundred and two (9%) 
patients were diabetic, 174 (15.4%) were obese, and 397 (35%) were 
overweight.

The 10-year CV risk stratification, adjusted for a multiplier factor of 
1.5 for RA, showed that no patients were at low CV risk (<1%), 487 
(42.9%) patients were at moderate CV risk (1–5%), 377 (33.3%) were at 
high CV risk (5–10%) and 269 (23.7%) at very high CV risk (>10%). The 
comparison of the three patient groups classified according to their 
estimated 10-year CV risk (<5%, 5–10%, and >10%) demonstrated that 
patients with CV risk <5% were significantly younger, more frequently 
female, with lower systolic and diastolic blood pressure, less frequently 
on antihypertensive treatment, diabetic, smoker and with chronic kid
ney disease in comparison to the other groups (Table 2). Although there 
were no statistically significant differences in absolute BMI values 
among the three CV risk classes, the percentage of overweight and obese 
RA patients was significantly lower among patients with an estimated 
CV risk of <5%. Of note, patients with an estimated 10-year CV risk 
>10% had significantly lower levels of TC, LDL-c and HDL-c, but higher 
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levels of triglycerides (p<0.001). Furthermore, patients with an esti
mated 10-year CV risk >10% were significantly more frequently on 
treatment with csDMARDs (p=0.002), whereas patients with a CV risk of 
5–10% were significantly less frequently on bDMARDs (p=0.004).

According to the 2019 ESC/EAS guidelines, only 51.5% (583) of 
patients had LDL-c at target. Although significantly more patients with 
an estimated CV risk >10% were taking lipid-lowering drugs, the 
probability of being on target for LDL-c was inversely associated with 
the individual estimated 10-year CV risk. Specifically, 63 (12.9%) pa
tients with a CV risk of <5%, 89 (23.6%) patients with a CV risk of 
5–10% and 87 (32.3%) patients with a CV risk >10% were on statin 
treatment, respectively (p<0.001). As reported in Fig. 1, the proportion 
of patients with an estimated 10-year CV risk <5% (97.5%) who reached 
the target for LDL-c was significantly higher than patients with a CV risk 
of 5–10% (22.3%) and >10% (8.9%), respectively (p<0.001). Of note, 
among the 48.5% of patients with LDL-c levels not at target according to 
individual CV risk thresholds, 417 (76%) patients were not on lipid- 
lowering treatment, while 132 (24%) patients were already taking 
hypolipidemic agents, in particular 62 (16%) among patients with an 
estimated 10-year CV risk of 5–10% and 70 (26%) among those with an 
estimated 10-year CV risk >10%.

By a binary logistic analysis, we observed that a higher 10-year CV 
risk was associated with a lower probability of having LDL-c levels at 
target. In particular, as shown in Table 3, after multivariate analysis 
adjusted for age, sex and the different RA-related covariates (disease 
duration, corticosteroid therapy, b/tsDMARD treatment, CDAI, CRP, 
HAQ, RF/ACPA seropositive status), the groups of patients with a 10- 
year CV risk >10% and 5–10% had OR=0.001 (95%CI 0.00–0.002; 
p<0.001) and OR=0.003 (95%CI 0.001–0.007; p<0.001) of being at 

LDL-c target, in comparison to patients with a CV risk <5%, respectively. 
However, patients with a CV risk of 5–10% and >10% had almost two- 
fold higher probability of being on lipid-lowering treatment in com
parison to patients with a CV <5% [OR 1.64 (1.06–2.55; p=0.02) and 
1.73 (1.04–2.89; p=0.03), respectively]. Finally, patients with a 10-year 
CV risk of 5–10% and >10% had a nearly four-fold and more than 
double risk, respectively, of having non-target LDL-c levels not taking 
lipid lowering drugs [OR 3.87 (95%CI 2.24–6.8; p<0.001) and OR 2.48 
(1.09–5.61; p=0.02), respectively].

3. Discussion

The primary prevention of CV morbidity in patients with chronic 
inflammatory diseases, including RA, is still an unmet need despite the 
growing awareness of pathogenic mechanisms contributing to the 
increased CV risk in these patients and the availability of international 

Table 1 
Demographic and clinical features of RA patients.

RA patients (all Caucasian) n. 1133

Sex (female), n (%) 886 (78.2)
Age, years - mean (SD) 60.6 (10.2)
Weight, Kg - mean (SD) 67.8 (13.9)
Height, cm - mean (SD) 162 (10)
BMI (Kg/m2) - mean (SD) 25.7 (4.6)
BMI, Overweight (25–29.9 kg/m2), n. (%) 397 (35.0)
BMI, Obese (≥30 Kg/m2), n. (%) 174 (15.4)
Disease duration, months - median (95%CI) 120 (136–149)
RF, n (%) 738 (65.1)
ACPA, n (%) 718 (63.4)
CDAI, median (95%CI) 7 (6–7)
DAS28, median (95%CI) 3.2 (3.0–3-3)
CRP, mg/L - median (95%CI) 2.9 (2.7–3)
HAQ-DI, median (95%CI) 0.75 (0.6–0,9)
TC, mg/dL - mean (SD) 204 (38)
LDL-c, mg/dL - mean (SD) 122 (33)
LDL-c on target, n. (%) 583 (51.5)
HDL-c, mg/dL - mean (SD) 62 (17)
Triglycerides, mg/dl - mean (SD) 103 (50)
Systolic BP, mmHg - mean (SD) 128 (17)
Diastolic BP, mmHg - mean (SD) 77 (11)
Diabetes mellitus, n. (%) 102 (9)
Current Smokers, n. (%) 250 (22.1)
Chronic Kidney Disease, n. (%) 11 (0.9)
csDMARDs, n (%) 806 (71.1)
b/tsDMARDs, n (%) 490 (43.2)
Corticosteroids, n (%) 464 (40.9)
Daily Prednisone, mg - median (95%CI) 2 (1.25–2.5)
Statins, n (%) 240 (21.2)
Aspirin, n (%) 67 (5.9)
Anti-hypertensive agents, n (%) 431 (38.0)

Note: ACPA, anti-citrullinated protein antibodies; b, biologic; BMI, body mass 
index; BP, blood pressure; CDAI, clinical disease activity index; CRP, C-reactive 
protein; cs, conventional synthetic; DAS28, disease activity score on 28 joints; 
DMARDS, disease-modifying anti-rheumatic drug; HAQ-DI, health assessment 
questionnaire disability index; HDL-c, high-density lipoprotein cholesterol; LDL- 
c, low-density lipoprotein cholesterol; RF, rheumatoid factor; TC, total choles
terol; ts, target synthetic.

Table 2 
Demographic and clinical features stratified according to the estimated 10-year 
CV risk.

Estimated 10-years CV risk

<5% 5–10% >10% p

1133 RA patients, all 
Caucasian, n. (%)

487 (42.9) 377 (33.3) 269 (23.7) <0.001

Female, n. (%) 419 (86) 276 (73.2) 191 (71) <0.001
Age, years (SD) 53 (6.6) 62.4 (6.5) 72 (7.1) <0.001
Weight, Kg (SD) 67.3 (14.9) 67.9 (13.1) 68.8 (13.1) 0.35
Height, cm (SD) 163 (8) 162 (9) 162 (8) 0.28
BMI, Kg/mq (SD) 25.4 (5.2) 25.8 (4.2) 26.2 (4.1) 0.06
BMI 25–30 kg/mq, n. 
(%)

140 (28.7) 142 (37.6) 115 (42.7) <0.001

BMI > 30 kg/mq, n. (%) 68 (13.9) 60 (15.9) 46 (17.1) 0.03
TC, mg/dL (SD) 205 (36) 208 (37) 199 (42) 0.03
LDL-c, mg/dL (SD) 121 (30) 126 (33) 119 (35.7) 0.03
LDL-c on-Target, n. (%) 475 (97.5) 84 (22.3) 24 (8.9) <0.001
HDL-c, mg/dL (SD) 65 (17) 60 (16) 58 (16) <0.001
Triglycerides, mg/dL 
(SD)

97 (49) 105 (49) 111 (51) <0.001

Treatment with Statin, 
n. (%)

63 (12.9) 89 (23.6) 87 (32.3) <0.001

Systolic BP, mmHg (SD) 120 (13) 132 (16) 139 (18) <0.001
Dyastolic BP, mmHg 
(SD)

75 (10) 78 (10) 79 (13) <0.001

Anti-Hypertensive 
agents, n. (%)

116 (23.8) 154 (40.8) 161 (59.8) <0.001

Diabetes mellitus, n. (%) 27 (5.5) 39 (10.3) 36 (13.4) <0.001
Current Smoker, n. (%) 64 (13.1) 109 (28.9) 77 (28.6) <0.001
Aspirin Therapy, n. (%) 17 (3.4) 26 (6.9) 24 (8.9) 0.006
Chronic Kidney Disease, 
n. (%)

0 5 (1.3) 6 (2.2) 0.007

Disease Duration, mo - 
median (95%CI)

120 
(129–148)

120 
(114–132)

120 
(97.7–132)

0.49

RF, n. (%) 301 (61.8) 250 (66.3) 187 (69.5) 0.08
ACPA, n. (%) 300 (61.6) 237 (62.8) 181 (67.3) 0.29
CRP, mg/L - median 
(95%CI)

2.2 (2–2.9) 2.9 
(2.5–3.1)

4.0 (3–4.7) <0.001

CDAI - median (95%CI) 7 (5.5–8) 7 (6.5–8) 6 (5–7) 0.26
DAS28 - median (95% 
CI)

3.1 
(2.9–3.2)

3.3 
(3.1–3.5)

3.2 
(2.9–3.4)

0.22

HAQ-DI - median (95% 
CI)

0.62 
(0.5–0.75)

0.75 
(0.6–1)

0.75 (0.5–1) 0.003

Corticosteroids, n. (%) 191 (39.2) 156 (41.4) 117 (43.5) 0.50
Daily PDN, mg - median 
(95%CI)

2 (0–2.5) 2 (1–2.5) 2.5 (2–2.5) 0.29

csDMARDs, n. (%) 320 (65.7) 279 (74) 207 (76.9) 0.002
b/tsDMARDs, n. (%) 232 (47.6) 138 (36.6) 120 (44.6) 0.004

Note: ACPA, anti-citrullinated protein antibodies; b, biologic; BMI, body mass 
index; BP, blood pressure; CDAI, clinical disease activity index; CRP, C-reactive 
protein; cs, conventional synthetic; DAS28, disease activity score on 28 joints; 
DMARDS, disease-modifying anti-rheumatic drug; HAQ-DI, health assessment 
questionnaire disability index; HDL-c, high-density lipoprotein cholesterol; LDL- 
c, low-density lipoprotein cholesterol; PDN, prednisone; RF, rheumatoid factor; 
TC, total cholesterol; ts, target synthetic.
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recommendations for its management [1,16–18].
Statins are the cornerstone for CV disease prevention in the general 

population due to their dual lipid-lowering and pleiotropic anti- 
inflammatory effects. Although the randomized controlled Trial of 
Atorvastatin for the Primary Prevention of Cardiovascular Events in RA 
patients (TRACE RA) failed to draw definitive results due to early 
discontinuation for low event rates [19], reasonable evidence supports 
the beneficial effects of statins, both as reduction of CV mortality and 
atherosclerosis progression in RA patients, particularly in those with 
higher inflammatory status [20–22]. Nonetheless, screening for dysli
pidemia and lipid-lowering drug prescriptions in RA patients is subop
timal [23]. Primary lipid screening is reported in less than half of eligible 
RA patients older than 65 years and only 37% of a younger RA cohort 
[24,25]. When RA is the unique CV risk factor, patients have a lower 
probability of undergoing diabetes mellitus and hyperlipidemia 
screening than the non-RA population with one CV disease risk factor, 
despite an equivalent-to-higher CV risk [26]. These findings suggest that 
existing CV risk factors and comorbidities may increase the likelihood of 
CV risk screening prescription in RA patients while the disease itself is 
unacknowledged as an independent CV risk factor.

Of note, although patients with RA have a CV risk like that of patients 
with diabetes mellitus, prescription of primary lipid screening in RA 
patients was quite similar to that reported in general population and 
significantly lower than in diabetic patients [24,25]. Of more impor
tance, even among RA patients with known CV disease or concomitant 
diabetes mellitus, only a quarter met the goal of LDL-c ≤ 70 mg/dl, with 
about 60% of patients having an annual lipid test [27,28]. In this 
context, the fact that, in our large Italian RA cohort, about three quarter 
of patients not reaching the LCL-c target do not take hypolipidemic 

therapy, although meeting indication according to the 2019 ESC/EAS 
guidelines, is relevant and indirectly reflects the difficulties in CV risk 
assessment and management in this population. Similarly, a retrospec
tive evaluation of more than 20.000 Italian RA patients using the 
administrative healthcare databases demonstrated a significant lower 
rate of lipid-lowering therapy prescription in patients in comparison to 
matched controls [29]. Moreover, RA patients with dyslipidemia 
showed significantly lower persistency on treatment [29]. This may be 
partly a consequence of the lack of recommendations for screening and 
managing CV disease in RA patients. Moreover, there is still uncertainty 
about the boundaries of the management of CV comorbidities among 
rheumatologists, cardiologists and general practitioners [23]. In a recent 
position paper, the CORDIS study group suggested that the rheumatol
ogist should calculate the 10-year CV risk by the Italian algorithm 
“Progetto Cuore” in all RA patients, especially in those with specific CV 
risk factors including dyslipidaemia, to provide a reliable indication for 
their management [30].

In a statin-naïve cohort, Myasoedova E. et al. showed that RA pa
tients had lower LDL-c levels before statin introduction and a lower 
probability of achieving LDL-c target after 90 days of statin use in 
comparison to control subjects [31]. It is noteworthy that worse in
flammatory parameters at baseline were associated with a lower prob
ability of reaching the LDL-c target, confirming the significant impact of 
the disease in regulating and altering lipid metabolism [31].

Prescription of lipid-lowering therapy by both rheumatologists and 
primary care physicians is still consistently low across different cohorts 
with substantial geographical differences [23,29,32–36]. Several factors 
may contribute to suboptimal statin prescription in these patients, 
including physician unawareness of RA as an independent CV risk factor, 

Fig. 1. Proportion of RA patients at LDL-c target according to individual moderate (<5%), high (5–10%) or very-high (>10%) estimated 10-year CV risk by SCORE-2 
algorithm. White dots: proportion of patients who reached the LDL-c target. Grey dots: proportion of patients who did not reach the LDL-c target despite being on 
lipid treatment. Black dots: proportion of patients who did not reach the LDL-c target and are not taking therapy. 
All differences among groups are statistically significant (p<0.001).

Table 3 
Logistic regression analysis.

Dependent Variable Univariate Multivariate*

OR 95%CI p OR 95%CI p

LDL at target
<5% 1 (Ref) ​ ​ 1 (Ref) ​ ​
5–10% 0.007 0.003–0.1 <0.001 0.003 0.001–0.007 <0.001
>10% 0.002 0.001–0.01 <0.001 0.001 0.00–0.02 <0.001
Ongoing Statin
<5% 1 (Ref) ​ ​ 1 (Ref) ​ ​
5–10% 2.08 1.45–2.97 <0.001 1.64 1.06–2.55 0.028
>10% 3.22 2.23–4.61 <0.001 1.73 1.04–2.89 0.036
Non-target LDL without lipid-lowering agents
<5% 1 (Ref) ​ ​ 1 (Ref) ​ ​
5–10% 2.21 0.72–6.9 0.19 3.87 2.24–6.68 <0.0001
>10% 1.15 0.38–3.6 0.81 2.48 1.09–5.61 0.029

* Adjusted for age, sex, disease duration, steroid, b/tsDMARD, MTX, CDAI, CRP, HAQ, RF/ACPA positivity status.
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absence of specific recommendations on lipid management in these 
populations, uncertainty about prescribing primary prevention therapy 
in patients considered at low CV risk, concerns about side effects of 
statins (in particular in patients with a condition characterized by 
chronic pain) and their potential interference with multiple concomitant 
immunosuppressive therapies, and conflicts over the role of different 
specialists in prescribing CV preventive treatments [23,35,37]. Not 
least, more than half of RA patients, especially older or with shorter 
disease duration, are unaware of the higher CV risk associated with their 
disease, and only one-quarter reported a CV risk counseling from their 
physician or rheumatologist [38]. This highlights the importance of 
patient perspective and appropriate counseling to improve awareness of 
the higher CV risk and compliance with therapy [38]. The application of 
an algorithm that stratifies patient risk categories according to CV pa
rameters and RA-related features impacting CV risk, such as disease 
activity, antibody profile and concomitant corticosteroid therapy, may 
improve the identification and proper management of eligible patients, 
as recently suggested [30,32]. The suboptimal assessment of CV risk 
factors and estimation of CV risk enhance the extent of the problem.

Interestingly, in our cohort, the very high CV risk group had a 
significantly higher probability of having non-target LDL-c despite a 
higher frequency of statin therapy than the other CV risk groups. In 
addition, having a higher CV risk was independently associated with a 
lower likelihood of LDL-c at target despite a higher likelihood of being 
on hypolipidemic therapy, after adjustment for disease-related con
founders. In similar cross-sectional studies employing different CV risk 
algorithms, patients at intermediate or high CV risk had the highest 
probability of not achieving the LDL-c goals despite lipid-lowering 
therapy [36,39]. This may reflect the suboptimal performance of CV 
risk algorithms in these patients and the intrinsic difficulty in estimating 
the real contribution of disease-related inflammatory and immune 
mechanisms in enhancing CV risk. On the other hand, although statins 
have been demonstrated to exert a positive effect in primary CV risk 
prevention in RA patients, their effective LDL-lowering activity has not 
been fully ascertained [33]. In this setting, disease-related immune 
mechanisms, the effect of inflammation on lipid profile and composition 
as well as unexplored pharmacologic interferences between statins and 
immunomodulant therapies may explain a non-computable effect of 
statins on LDL-c and other lipid molecules, such as Apolipoproteins A 
and B [33].

Noteworthy, in our RA cohort, 56% of patients had a high or very 
high CV risk and no patients were in the low CV risk category. Probably, 
if an imaging evaluation had been performed in all moderate-risk pa
tients, the high-risk percentage would have been further increased [40]. 
It should also be considered that factors potentially contributing to CV 
risk in these patients - disease activity, median daily corticosteroid dose 
and rate of patients on corticosteroid therapy at inclusion - were similar 
across the three risk categories, thus reinforcing the role of the disease as 
an independent CV risk factor [1].

Finally, in our population, patients classified in the very high-risk 
category were more frequently male, with older age and character
ized, as expected, by a higher prevalence of traditional CV risk factors. 
Interestingly, the lower lipid levels, including total cholesterol, LDL-c 
and HDL-c, in association with higher triglycerides in this category 
compared to the other groups may reflect, at least in part, the effect of 
the inflammatory burden, as demonstrated by the higher levels of CRP at 
inclusion. This patient profile deserves greater attention as potentially 
exposed to long-term increased risk of CV disease.

We acknowledge that the cross-sectional nature of our study limits 
any inference on long-term CV disease outcomes. Moreover, adherence 
and persistence to statin as well as drug dose could not be accurately 
assessed nor potential confounder factors, like physical activity, socio
economic status, education level, dietary habits and familial form of 
hypercholesterolemia, have been accounted in data analysis. In this 
setting, it was also not possible to calculate how many patients declined 
statin therapy despite physician prescription and differences in 

healthcare system in other countries may limit study generalizability. 
However, the study provides a representative and reliable picture of the 
current statin prescription habit in a wide Italian RA cohort in different 
geographical settings and represents one of the first evidence that lipid- 
lowering therapy prescription is sub-optimal in this population despite 
indication according to validated international recommendations. 
Moreover, the large sample size and absence of missing data represent 
the undeniable main strengths of the study.

In conclusion, the under-prescription of statins emphasizes the 
importance of considering other lipid-lowering strategies in eligible RA 
patients, including proprotein convertase subtilisin kexin 9 inhibitors in 
selected categories [41]. In addition to optimal management of under
lying inflammatory disease, which may further improve metabolic 
disturbance and reduce CV event rates [42], we believe that LDL-c goal 
attainment for primary and secondary prevention purposes is feasible in 
these patients through a rational and integrated collaboration between 
different specialists, as demonstrated in countries where rheumatolo
gists and general physicians close collaborate to manage the CV risk of 
RA patients and to implement EULAR recommendations [43]. Finally, 
all physicians treating RA patients should be active and aware of man
aging CV risk. Above all, modifiable traditional risk factors, such as 
dyslipidemia, should be handled appropriately to minimize the indi
vidual CV risk and also potential adverse CV events related to treat
ments, as recently recommended by the EULAR [44] and 
Pharmacovigilance Risk Assessment Committee (PRAC) of the European 
Medicine Agency [45].
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