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Abstract

Background: Rheumatoid arthritis (RA) is a common autoimmune systemic inflammatory disease. In addition to
joint involvement, RA patients frequently have other comorbidities, such as cardiovascular diseases. Drugs used for
RA treatment may increase or decrease the risk of a cardiovascular event. This study aims to analyze cardiovascular
risk comorbidities in patients with RA and the correlation with the use of anti-rheumatic drugs.

Methods: Cross-sectional study conducted based on the real-life rheumatoid arthritis study database – REAL, a
prospective observational cohort study. Associations between the use of anti-rheumatic drugs and the presence of
comorbidities were represented by their prevalence ratio and evaluated using the Chi-square or Fisher’s Exact tests.

Results: We assessed 1116 patients, 89.4% women, mean age of 55.15 years and predominance of seropositive
disease. 63.3% had some cardiovascular comorbidity, predominantly hypertension (49.9%). The use of
glucocorticoids was observed in 47.4% of patients and there was a significant tendency of lower use of these drugs
in the presence of dyslipidemia (PR: 0.790; p = 0.007). We observed that the presence of cardiovascular
comorbidities was associated with higher use of bDMARDs (PR:1.147; p = 0.003).

Conclusions: The presence of cardiovascular risk comorbidities was confirmed to be higher in RA patients. Different
treatment strategies using less glucocorticoids in the presence of dyslipidemia and more common use of
bDMARDs in patients with cardiovascular comorbidities suggest that rheumatologists are aware of the potential
influence of the DMARDs in the risk of cardiovascular event. Reinforcing these results, we highlight the need for a
better baseline assessment to guide the choice of anti-rheumatic drugs in RA patients who have comorbidities.
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Background
Rheumatoid arthritis (RA) is a chronic, systemic and
immune-mediated inflammatory disease that affects joints,
connective and fibrous tissue, muscles, and tendons with
preferential involvement in the third to fifth decade of life
[1, 2]. Additionally, it causes lower life expectancy in 3 to
10 years and higher mortality rate in affected population
compared to the general population [1, 3].
RA also involves the occurrence of extra-articular mani-

festations and comorbidities, with a higher prevalence of
cardiovascular and pulmonary diseases, neoplasms, osteo-
porosis, changes in body composition and neuropsychi-
atric diseases [1, 4]. The most common and serious
comorbidities are cardiovascular diseases (CVD) [5–7], be-
ing the main cause of increased premature mortality in
this group [1, 8]. This fact is attributed to: the higher
prevalence of traditional cardiovascular risk factors in
these individuals, such as systemic arterial hypertension
(SAH), diabetes mellitus (DM), dyslipidemia and obesity;
the side effects of drugs used for treatment; and, mainly,
the systemic inflammatory activity of RA, which deter-
mines endothelial injury and accelerated atherogenesis [5,
6, 8, 9]. Thus, it is possible to infer that the RA behaves as
an independent risk factor for CVD [10].
The objective of RA treatment is its complete clinical

remission, or, at least, to lower its activity [1, 11–13],
thereby controlling systemic inflammation and reducing
the risk of cardiovascular mortality [7, 14]. Drugs may
positively or negatively influence cardiovascular risk co-
morbidities [15–18].
This study aims to analyze cardiovascular risk comor-

bidities in patients with RA and the correlation with the
use of anti-rheumatic drugs.

Methods
The Rheumatoid Arthritis in Real Life (REAL) [19] is a
prospective multi-center observational cohort study with
12months of follow-up. The objectives were to describe
the demographic, clinical, and therapeutic characteristics
of Brazilian patients with RA and evaluate their treat-
ment adherence, safety of pharmacological treatment
and impact on the quality of life, physical function, and
work ability.
Eleven tertiary care public health centers specialized in

caring for RA patients were selected to represent the five
geographic regions in Brazil. The recruitment period
began on August 12, 2015 and ended on April 15, 2016.
Patients were followed-up for approximately 12 months
with systematic data collection at the initial visit (base-
line), intermediate visit (6 months ±1 month), and final
visit (12 months ±1month) with an additional descrip-
tive report of any other unscheduled visit. The present
study is a cross-sectional evaluation of the data collected
during the initial visit.

Patients included in the database were of both sexes,
with RA according to the ACR 1987 [20] or ACR/
EULAR 2010 [21] classification criteria, over 18 years of
age, and with records of at least 6 months of medical
clinical monitoring before the study. Patients with asso-
ciated diseases that compromised the evaluation of the
variables used in the study were excluded, namely: major
depression, malignant neoplasia, use of dialysis and
equivalent.
A sample of 1116 patients was calculated as statisti-

cally significant to detect the Prevalence Ratio of the
outcomes of interest (use of non-steroidal anti-
inflammatory drugs (NSAIDs), corticoids and disease
modifying drugs (DMARDs) of at least double (PR: 2.0)
when comparing patients with (exposed) and without
(unexposed) comorbidities, with expected prevalence of
5% within significance level (p < 0.05) and statistical
power of 80%.
The dependent variables included the drugs used for

RA treatment: NSAIDs, glucocorticoids, synthetic and
biological DMARDs. The sDMARDs included were
methotrexate, leflunomide, antimalarials–chloroquine/
hydroxychloroquine-, sulfasalazine and the JAK-kinase
inhibitors (tofacitinib), a specific target synthetic DMAR
D. All grouped biologicals were analyzed and subse-
quently separated into anti-TNFs (adalimumab, inflixi-
mab, etanercept, certolizumab, golimumab), anti-IL6r
(tocilizumab), abatacept and rituximab. For glucocorti-
coids (prednisone), associations with use and dose were
analyzed, with cut-off point at 10 mg (< 10 mg and ≥ 10
mg).
The independent variables analyzed were sociodemo-

graphic profile, laboratory parameters and comorbidities
of cardiovascular risk. Sociodemographic factors used
were gender, age, and education. The clinical laboratory
parameters studied were the duration of the disease,
presence or absence of erosive disease, the autoanti-
bodies Rheumatoid Factor (RF) and anti–citrullinated
protein antibody (ACPA), and disease activity, the latter
by means of the Disease Activity Score using 28 Joint
Counts (DAS28). Cardiovascular comorbidities were ini-
tially grouped in a single variable and later discriminated
in the traditional risk factors - SAH, DM and dyslipid-
emia - and in the specific cardiovascular events - cere-
brovascular disease, peripheral vascular disease, acute
myocardial infarction (AMI) and congestive heart failure
(CHF). Finally, Charlson comorbidity index (CCI) and
age-adjusted Charlson comorbidity index (ACCI) were
analyzed.
The Kolmogorov-Smirnov test was used to assess the

normality of the Charlson Comorbidity Index variable.
Due to the non-normal distribution, the data were pre-
sented in median (interquartile range).
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The transversal data collected were tabulated on an
electronic medium (Excel) and analyzed on SPSS 24.0
software (Statistical Package for the Social Sciences SPSS
Version 24.0). Chicago: SPSS Inc.; 2016. The categorical
variables were expressed as their absolute (n) and rela-
tive (%) frequencies. The means and standard deviations
were calculated for the quantitative variables. The meas-
ure of association, represented by the Prevalence Ratio
(PR), was evaluated by means of Chi-square Test or
Fisher’s Exact Test, at 5% significance level and 95%
confidence interval (CI).
The present study was approved by the research ethics

committee of the University of Southern Santa Catarina,
under CAAE 45781015.8.2005.5369.

Results
A cohort of 1116 patients, 89.4% female and mean age
of 55.15 years, participated in the study. As for the other
sociodemographic characteristics of the participants, a
more detailed analysis has already been published [19],
reproduced in Table 1. When evaluating clinical and la-
boratory data, we found that 39.5% of them were
smokers or former smokers; the mean disease duration
was 14.5 years. There were predominance of erosive
(54.9%) and seropositive diseases, with positive RF in
78.6% and anti-CCP in 76.8%.
Table 2 describes the comorbidities of cardiovascular

risk in the study population. We observed that 63.6% of
the patients had at least one of these comorbidities,
more frequently SAH (49.9%), dyslipidemia (32.5%) and
DM (14.9%).
Regarding the drugs used for RA treatment, we found

that 47.4% of patients used glucocorticoids, of this per-
centage, 15.6% took doses higher than or equal to 10 mg.
NSAIDs were used on demand by 66.6% of the partici-
pants. Methotrexate was the most used sDMARD
(66.5%), followed by leflunomide (33.9%). Regarding
bDMARDs, 35.7% of patients used some of them, most
frequently anti-TNFs (19.9%). Other drugs and their fre-
quencies of use can be found in Table 3.
Table 4 shows the association between the use of glu-

cocorticoids and cardiovascular comorbidities. There
was a significant association (PR:0.790; p = 0.007) be-
tween the presence of dyslipidemia and non-use of
glucocorticoids.
We found no significant association between the use

of NSAIDs and the presence of cardiovascular
comorbidities.
The use of tofacitinib and sDMARDs (methotrexate,

leflunomide, anti-malarial drugs and sulfasalazine) had
no significant association with the presence of cardiovas-
cular comorbidities. Table 5 shows the results obtained
for methotrexate and leflunomide, the two main
sDMARDs used by the population under study.

Table 1 Sociodemographic, clinical and laboratory
characteristics of Rheumatoid Arthritis patients of the REAL
study [19]

Variables n (%)

Gender (n = 1116)

Female 998 (89.4)

Age – Mean (standard deviation) (n = 1116) 55.15 (21–
88)

Education time (years) (n = 1076)

0–4 years 301 (28)

5–11 years 629 (58.4)

≥ 12 years 146 (13.6)

Disease duration (years) – mean (standard deviation)
(n = 1116)

14.58 (1–
57)

Erosive disease (n = 1096)

Yes 602 (54.9)

DAS 28 VSH Scorea – mean (standard deviation) 3.62 (0–8)

Smoking (n = 1116)

Smoker 121 (10.8)

Former Smoker 320 (28.7)

Never Smoked 675 (60.5)

Rheumatoid Factor (n = 1098)

Positive 863 (78.6)

ACPAb (n = 479)

Positive 368 (768)
aDisease Activity Score Index-28 Joints (DAS28); b Anti-citrullinated
peptide antibody

Table 2 Cardiovascular comorbidities of rheumatoid arthritis
patients of the REAL study [19]

Variables (n = 1116) n (%)

Cardiovascular Comorbidities 710
(63.6)

Systemic Arterial Hypertension -SAH 557
(49.9)

Dyslipidemia 363
(32.5)

Diabetes Mellitus 166
(14.9)

Congestive Heart Failure 24 (2.2)

Cerebrovascular Disease 24 (2.2)

Acute Myocardial Infarction - AMI 17 (1.5)

Peripheral Vascular Disease 8 (0.7)

Charlson Comorbidity Index- CCI – median (interquartile
range)

0 (1.0)

Age-adjusted Charlson comorbidity index - CCI - median
(interquartile range)

2 (2.0)
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Table 6 shows the association between the presence of
comorbidities and the use of bDMARDs. The use of
these drugs was higher in patients with some cardiovas-
cular comorbidity (PR:1.147; p = 0.003) when compared
to those without comorbidities. We found a similar asso-
ciation for SAH (PR:1.169; p = 0.011) and AMI (PR:
4.330; p = 0.002). The presence of dyslipidemia also
followed an equivalent pattern (PR:1.186; p = 0.052). The
main bDMARDs used by the population were anti-TNFs
(19.9%), but no significant association was found be-
tween their use and the presence of comorbidities.
Regarding tocilizumab, no significant association was

found between its use and the presence of cardiovascular
comorbidities.
We observed that patients with cardiovascular comor-

bidities showed a significantly higher use of abatacept
comparing to those without comorbidities (PR:1.194;
p = 0.038). The use of rituximab was more frequent in
patients with SAH (PR:1.327; p = 0.028), DM (PR:2.006;
p = 0.006) and AMI (PR:9.073; p < 0.001) than in patients
without these diseases.

Discussion
The present study analyzed whether the presence of car-
diovascular comorbidities was associated with the use of
different anti-rheumatic drugs in this large Brazilian co-
hort of RA patients.
RA patients show a higher prevalence of cardiovascu-

lar risk comorbidities compared to the general popula-
tion [6, 16], which was confirmed in our study [22] by
high rates of SAH (49.9%) and DM (14.9%), higher than
those described in other cohorts [6, 23–25] . There was
found in this cohort a higher prevalence of SAH when

comparing to the prevalence of this commorbity in the
Brazilian population, this fact may be explained by the
fact that RA patients experience a higher cardiovascular
risk explained by the systemic inflammation experienced
by these patients, that contributes for a higher preva-
lence of cardiovascular commorbities. However, we
found lower rates of dyslipidemia than those reported by
other authors [7, 26]. There was a high prevalence of
AMI, peripheral vascular disease, cerebrovascular disease
and CHF, the most common causes of premature death
in RA patients [1, 9].
Excessive cardiovascular risk in this population is

multifactorial [8, 9]. It can be partially explained by the
higher prevalence of traditional cardiovascular risk fac-
tors, such as SAH, type 2 DM, dyslipidemia, sedentary
lifestyle and obesity [5, 6, 16], which was confirmed in
our study [22]. However, the main factor associated with
this increased risk is systemic inflammation due to RA
[1, 8, 9]. A recent study demonstrated that these com-
bined elements explain 69.6% of the increase in cardio-
vascular risk [27].
Pro-inflammatory state caused by RA [1, 9, 10], with

elevated C-reactive protein (CRP) and pro-inflammatory
cytokines, such as tumor necrosis factor-alpha (TNF-a),
IL-6 and IL-1, are associated with accelerated athero-
sclerosis, changes in lipid patterns (quantitative and
qualitative), insulin resistance and endothelial dysfunc-
tion [9, 10]. Other factors of the disease, such as pres-
ence of autoantibodies, extra-joint manifestations,
disease activity and X-ray erosions, contribute to in-
creasing cardiovascular risk [1, 10, 28, 29]. Therefore, we
conclude that RA itself can be considered an independ-
ent risk factor for the development of CVD [9, 10].
A factor that can be associated with cardiovascular risk

in RA patients is the drugs used for the management of
the disease, which can influence cardiovascular risk posi-
tively or negatively [10, 15, 17]. Current recommenda-
tions state that the most important aspect in reducing
the risk of cardiovascular events in RA patients is the re-
duction of disease activity using DMARDs, whether syn-
thetic or biological, thus reducing chronic inflammation
and its deleterious effects [11–13, 18, 30]. They are also
proven to reduce atherosclerosis progression and, conse-
quently, cardiovascular risk [18, 30, 31].
In addition, the use of different DMARDs should be

individualized and take into account the presence of co-
morbidities that can be positively or negatively affected
by these drugs [11, 18]. Indeed, there are specific agree-
ments that guide the choice of drugs for RA treatment
based on the presence of these comorbidities [13, 15].
The use of glucocorticoids is related to a large

spectrum of adverse events, such as uncontrolled SAH,
dyslipidemia and especially DM [24], and their use is as-
sociated with a 47% increase in relative risk of all

Table 3 Drugs used for rheumatoid arthritis treatment in the
population of the REAL study [19]

Variables (n = 1116) n (%)

Glucocorticoids 529 (47.4)

Dose ≥10mg (n = 527) 82/527
(15.6)

Non-steroidal anti-inflammatory 743 (66.6)

Methotrexate 742 (66.5)

Leflunomide 378 (33.9)

Antimalarials (chloroquine/hydroxychloroquine) 146 (13.1)

Sulfasalazine 55 (4.9)

Tofacitinib 9 (0.8)

Biologicals 398 (35.7)

Anti-TNF (adalimumab, infliximab, etanercept,
certolizumab, golimumab)

222 (19.9)

Anti-IL6r (tocilizumab) 55 (4.9)

Abatacept 72 (6.5)

Rituximab 49 (4.4)
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cardiovascular events and general mortality in RA pa-
tients, and this increase in risk is dependent on dose and
time of use [17, 24, 32]. In the study population, the use
of corticoids (47.2%) was lower than that reported by an-
other Latin American study [33], but similar to that
found in the cohort of Wilson et al [24].

Like corticosteroids, all NSAIDs [34], selective COX-2
in particular, are associated with a 20% increase in the
relative risk of all cardiovascular events and lead to un-
controlled SAH [17, 35]. Therefore, it is recommended
that NSAIDs be used as symptomatic medication for as
little time as possible, and their use should be avoided in

Table 4 Association of cardiovascular comorbidities with the use of glucocorticoids

Glucocorticoids

Yes n*(%) No n*(%) PRˆ (IC95%) p‡

Cardiovascular Comorbidities Yes 322 (66.9) 388 (66.1) 0.921 (0.842–1.007) 0.070

No 207 (39.1) 199 (33.9) 1.154 (0.988–1.348)

Systemic Arterial Hypertension Yes 257 (48.6) 300 (51.1) 0.951 (0.845–1.070) 0.400

No 272 (51.4) 287 (48.9) 1.052 (0.935–1.182)

Dyslipidemia Yes 151 (28.5) 212 (36.1) 0.790 (0.665–0.939) 0.007

No 378 (71.5) 375 (63.9) 1.119 (1.031–1.213)

Diabetes Mellitus Yes 74 (14) 92 (15.7) 0.893 (0.673–1.184) 0.430

No 455 (86) 495 (84.3) 1.020 (0.971–1.071)

Congestive Heart Failure Yes 11 (2.1) 13 (2.2) 0.939 (0.424–2.078) 0.876

No 518 (97.9) 574 (97.8) 1.001 (0.984–1.019)

Cerebrovascular Disease Yes 12 (2.3) 12 (2) 1.110 (0.503–2.449) 0.797

No 517 (97.7) 575 (98) 0.998 (0.980–1.015)

Acute Myocardial Infarction Yes 8 (1.5) 9 (1.5) 0.986 (0.383–2.538) 0.977

No 521 (98.5) 578 (98.5) 1.000 (0.986–1.015)

Peripheral Vascular Disease Yes 4 (0.8) 4 (0.7) 1.110 (0.279–4.415) 1.000

No 525 (99.2) 583 (99.3) 0.999 (0.989–1.009)

*Absolute frequencies; ˆ Prevalence Ratio ‡ Significance level

Table 5 Association between cardiovascular comorbidities and the use of Methotrexate and Leflunomide

Methotrexate Leflunomide

Yes n*(%) PRˆ (IC95%) p‡ Yes n*(%) PRˆ (IC95%) p‡

Cardiovascular Comorbidities Yes 463 (62.4) 0.945 (0.862–1.036) 0.232 251 (66.4) 1.068 (0.975–1.170) 0.167

No 279 (37.6) 1.107 (0.935–1.311) 127 (33.6) 0.889 (0.750–1.053)

Systemic Arterial Hypertension Yes 365 (49.2) 0.958 (0.847–1.083) 0.499 195 (51.6) 1.052 (0.931–1.188) 0.423

No 377 (50.8) 1.044 (0.921–1.184) 183 (48.4) 0.950 (0.838–1.078)

Dyslipidemia Yes 236 (31.8) 0.937 (0.785–1.117) 0.469 129 (34.1) 1.076 (0.903–1.283) 0.414

No 506 (68.2) 1.033 (0.946–1.127) 249 (65.9) 0.965 (0.884–1.053)

Diabetes Mellitus Yes 111 (15) 1.017 (0.755–1.371) 0.910 52 (13.8) 0.891 (0.657–1.207) 0.453

No 631 (85) 0.997 (0.947–1.050) 326 (86.2) 1.020 (0.970–1.073)

Congestive Heart Failure Yes 18 (2.4) 1.512 (0.605–3.777) 0.372 7 (1.9) 0.804 (0.336–1.922) 0.623

No 724 (97.6) 0.992 (0.975–1.009) 371 (98.1) 1.005 (0.987–1.023)

Cerebrovascular Disease Yes 14 (1.9) 0.706 (0.316–1.574) 0.392 9 (2.4) 1.171 (0.517–2.652) 0.704

No 728 (98.1) 1.008 (0.989–1.028) 369 (97.6) 0.996 (0.978–1.015)

Acute Myocardial Infarction Yes 12 (1.6) 1.210 (0.429–3.408) 0.718 3 (0.8) 0.418 (0.121–1.447) 0.200

No 730 (98.4) 0.997 (0.982–1.012) 375 (99.2) 1.011 (0.998–1.025)

Peripheral Vascular Disease Yes 5 (0.7) 0.840 (0.202–3.496) 1.000 5 (1.3) 3.254 (0.782–13.543) 0.129

No 737 (99.3) 1.001 (0.990–1.012) 373 (98.7) 0.991 (0.970–1.003)

*Absolute frequencies; ˆ Prevalence Ratio ‡ Significance level
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those with some previous cardiovascular event (AMI,
CCI) or with high risk based on traditional risk factors
[11, 12, 15, 36]. In the present study, the use of NSAIDs
was lower when compared to another cohort [7].
Since systemic inflammation caused by RA is the main

determinant of increased cardiovascular risk, algorithms
of RA treatment recommend the use of sDMARDs as
the first line of treatment, methotrexate being the drug
of choice [11–13, 18]. This finding was reproduced in
our study, given that this was the most used DMARD by
the population (66.5%). As it is the most used drug, evi-
dence of cardiovascular risk is more robust for metho-
trexate. Recent meta-analysis in RA patients has shown
that the risk of all cardiovascular events is reduced by
28% with the use of methotrexate, with a special reduc-
tion in risk and recurrence of AMI [17]. In our study,
the presence of some comorbidity or cardiovascular
event was not associated with the higher or lower use of
this drug, which can be explained by the fact that, being
the drug of choice, its use should be preferable in all pa-
tients, regardless of the presence of comorbidities or
previous events.
In our population, frequent use of leflunomide was ev-

idenced to the detriment of other sDMARDs in RA
treatment. The available data regarding this drug are
scarce. It is known that leflunomide is associated with
the occurrence and bad control of SAH [13, 18]. There-
fore, although it is not contraindicated, it should be
avoided in hypertensive patients [13, 15, 18, 37]. In our
population, we observed that this recommendation was

not adopted, since the presence of hypertension was not
associated with a lower use of this drug.
Biologicals are associated with reduced cardiovascular

risk compared to patients who do not use them or those
using sDMARDs [17, 25, 30]. Lee et al and Radner et al
verified in their populations that the use of biological
agents is less frequent in patients with comorbidities, es-
pecially cardiovascular ones [25, 38], which, according to
recent protocols and recommendations, should in fact
happen in the opposite way because of the cardiovascu-
lar benefit of these drugs [11–13, 18]. In the present
study, we found that bDMARDs tended to be more fre-
quently used (p = 0.003) in patients with some comor-
bidity or cardiovascular event, whereas individually this
tendency was similar only for SAH (p = 0.011) and AMI
(p = 0.002). This is an important finding, considering
that the use of bDMARDs is associated to lower chance
of future cardiocascular event. Besides that, bDMARDs
use allows more easily the reduction or suspension of
corticosteroids, which is well stabished associated with a
pro-inflamatory state. However, this finding could be re-
lated to a selection bias, in which more severe patients
and those with more inflammatory activity tend to re-
ceive bDMARDs.
The risk of all cardiovascular events, especially AMI

(RR 0.85), is reduced with the use of anti-TNF drugs,
more than that observed with the use of sDMARDs, spe-
cially in patients who respond well to the medication
[17, 18, 30, 39]. Such protective effect was not identified
for heart failure [17]. We found that the presence of

Table 6 Association between cardiovascular comorbidities and use of biologicals, in particular those of the anti-TNF class

Biologicals Anti-TNF

Yes n*(%) PRˆ (IC95%) p‡ Yes n*(%) PRˆ (IC95%) p‡

Cardiovascular Comorbidities Yes 276 (69.3) 1.147 (1.050–1.253) 0.003 148 (66.7) 1.060 (0.954–1.179) 0.292

No 122 (30.7) 0.775 (0.652–0.922) 74 (33.3) 0.898 (0.731–1.101)

Systemic Arterial Hypertension Yes 219 (55) 1.169 (1.039–1.315) 0.011 116 (52.3) 1.059 (0.919–1.221) 0.436

No 179 (45) 0.850 (0.747–0.967) 106 (47.7) 0.942 (0.808–1.097)

Dyslipidemia Yes 144 (36.2) 1.186 (1.000–1.407) 0.052 80 (36) 1.138 (0.932–1.390) 0.212

No 254 (63.8) 0.918 (0.841–1.003) 142 (64) 0.936 (0.840–1.043)

Diabetes Mellitus Yes 65 (16.3) 1.161 (0.872–1.546) 0.308 31 (14) 0.925 (0.644–1.328) 0.670

No 333 (83.7) 0.974 (0.924–1.020) 191 (86) 1.013 (0.955–1.076)

Congestive Heart Failure Yes 10 (2.5) 1.289 (0.578–2.874) 0.535 3 (1.4) 0.575 (0.173–1.911) 0.448

No 388 (97.5) 0.994 (0.976–1.013) 219 (98.6) 1.010 (0.992–1.029)

Cerebrovascular Disease Yes 4 (1) 0.361 (0.124–1.048) 0.054 1 (0.5) 0.175 (0.024–1.289) 0.066

No 394 (99) 1.018 (1.002–1.035) 222 (99.5) 1.022 (1.008–1.036)

Acute Myocardial Infarction Yes 12 (3) 4.330 (1.536–12.201) 0.002 3 (1.4) 0.863 (0.250–2.977) 1.000

No 386 (97) 0.977 (0.959–0.995) 219 (98.6) 1.002 (0.985–1.020)

Peripheral Vascular Disease Yes 3 (0.8) 1.082 (0.260–4.505) 1.000 1 (0.5) 0.575 (0.071–4.652) 1.000

No 395 (99.2) 0.999 (0.989–1.010) 221 (99.5) 1.003 (0.993–1.014)

*Absolute frequencies; ˆ Prevalence Ratio ‡ Significance level
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comorbidities and cardiovascular events was not associ-
ated with use of anti-TNFs, contrasting with the guide-
lines [11–13, 18]. This absence of association is
particularly important when evaluating heart failure,
given the recommendations to avoid the use of anti
TNFs in patients with CHF, especially in more advanced
stages [14, 18, 30].
Abatacept and rituximab were the least frequently

used drugs in our sample. The literature states that the
risk reduction of cardiovascular events, such as AMI and
stroke, with the use of abatacept is modestly higher
comparing to anti-TNFs [40, 41], especially in patients
with DM. For rituximab, data on cardiovascular out-
comes are scarce, but their benefits seem to be compar-
able to those obtained with the use of anti-TNF [42]. In
our study we observed that abatacept and rituximab
tended to be used in patients with some cardiovascular
risk factor like SAH, DM and AMI.
One limitations of this work is the impossibility to de-

termine a causal relationship between the variables ana-
lyzed. Special care should also be taken in extrapolating
these findings to the general population. Moreover, for
some of the medications and comorbidities, the number
of patients analyzed was small, which may have affected
some of the associations found. One other limitation
that should be mentioned is that the cardiovascular risk
in these patients were not established by known formu-
las, which can influence at the analyses. In spite of the
above, we underline that this work was a first attempt at
evaluating the association between the presence of car-
diovascular risk comorbidities and the use of anti-
rheumatic drugs in the first large Brazilian RA cohort
and may serve as a basis for further studies.

Conclusion
The findings of this study confirmed that the presence
of comorbidities of cardiovascular risk is high in the RA
population. Additionally, we observed that, for the pa-
tients of the REAL study, some of the recommendations
by different algorithms, which advise taking into account
the presence of cardiovascular comorbidities in the
choice of some anti-rheumatic drugs, were adopted but
could have been better implemented.
Given that RA is an independent risk factor for cardio-

vascular events itself, we highlight the need to better as-
sess the cardiovascular risk of patients in order to guide
the choice of different DMARDs, aiming at better car-
diovascular outcomes.
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