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Abstract

Rheumatoid arthritis (RA) is a systemic inflammatory autoimmune disease of unknown etiology. Current knowledge
supports that chronic inflammation represents a crucial risk factor without prior development of atherosclerosis. Thus,
the epidemiological findings of patients with RA have demonstrated an expressive increase in cardiovascular morbidity
and mortality. In addition, these patients present a higher prevalence of coronary risk factors and, when associated with
poor prognostic factors, increase the risk of ischemic heart disease. The use of immunobiological drugs when compared
to synthetic ones seems to decrease a chance of acute myocardial infarction (AMI), especially when there is a longer
exposure time. The longer the period in remission or low disease activity, the lower the risk. The time interval between
onset of RA and AMI depends on the population being considered in the study. The first evidence of the best form of
primary prevention begins to emerge, a reality is different from the secondary one. There are still challenges in the
construction of cardiovascular risk calculators specifically for RA patients and the correct ways of adapting the existing
ones for the general population. There is a lower risk of death during hospitalization for AMI treatment in relation to the
general population, however, this scenario becomes unfavorable in the medium and long terms, both for death and for
a new coronary ischemic event.
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Introduction international study concluded that the risk attributable to
. . . L RA combined with TCVRF was 70% for cardiovascular disease
Rheumatoid arthritis (RA) is a systemic inflammatory (CVD). When analyzed separately, the risk remained the same

autoim.mune. disease of unknown etiology. The prevalence for RA and decreased to 49% for cardiovascular risk factors
of RA is estimated to be 0.5% to 1% of the adult world 5]
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diseases. A retrospective cohort study with a database from
Australia conducted between 2001 and 2007 with 79,390
individuals with a first episode of acute myocardial infarction
(AMI), where 1.8% had autoimmune rheumatologic diseases,
and among them, RA was the more frequent with 52.2% of
the cases [6].

The UK cohort study (CALIBER) from 1997 to 2010 was
constructed through a linkage between basic care, hospital
and mortality information systems involving a sample with
RA (12,120 patients) compared to the non-RA population
(121,191 individuals) with an average follow-up of 4 years
to evaluate all manifestations of cardiovascular disease, only
AMI, heart failure and sudden death are at higher risk [7].

A meta-analysis and a systemic review published in 2008
involving RA patients reported a standardized mortality rate
of cardiovascular diseases 50% and a higher incidence of fatal
AMI when compared to the general population, respectively
[8,9].

This article aims to update knowledge about prevalence
and incidence; traditional cardiovascular risk factors,
biological factors directly related to the disease, poor
prognostic factors, persistence of inflammatory disease
activity, drug treatment and disease duration, AMI treatment,
primary and secondary prevention, calculator for risk
estimation, cardiovascular mortality and their correlations to
determine the increase in ischemic heart risk in RA according
to the schematic model proposed in Figure 1. A review of the

literature was performed in the Pubmed database, using the
following keywords: rheumatoid arthritis, cardiovascular,
acute myocardial infarction, epidemiology and mortality.

Discussion

Prevalence and incidence

The prevalence of AMI worldwide among RA patients
obtained from data of a self-reported survey conducted
between January 2005 and October 2006 with 4363 patients
in 15 countries was 3.2% [10]. Previous studies have shown
that European countries have a prevalence of between 2%
(United Kingdom) and 7% (Germany and the Netherlands)
[10-12] African countries from 1% (Morocco) to 3% (Egypt)
[10], Asian countries (South Korea) to 5% (Japan and Russia)
[10,13,14], North America (United States) between 3.7%
and 5% [10,15,16] and finally Latin America between 2%
(Argentina and Venezuela) and 7% (Uruguay) [10,17].

The high incidence of AMI among the English patients,
being observed in 5.52 cases per 1000 thousand people/year
when compared to the general population of 2.91 cases 7. The
incidence and relative risk for the occurrence of RA patients
presenting with AMI is higher than the general population
[7,18]. Recent meta-analysis indicates that the relative risk is
of the order of 52% even after adjusted analysis for sex, age
and CVRF [19].

However, data from the Japanese population showed a
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Figure 1: Schematic model of the relevant factors in coronary ischemic morbidity and mortality among patients with rheumatoid
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lower incidence, 2.2 cases per 1000 thousand people/year,
denoting a different scenario from the western world [20].

Specific biological factors related to rheumatoid
arthritis

Increased C-reactive protein (CRP), proinflammatory
cytokines, tumor necrosis factor alpha and interleukin
6 are important factors in atherosclerosis in RA and are
considered independent markers of the future coronary
event. In addition, the unstable atherosclerotic plaque and
the rheumatoid synovial membrane share similar scenarios
of deregulation of local and systemic immune activation due
to the accumulation of monocytes, macrophages and T cells
and an extracellular increase of metalloprotein degradation,
changes that contribute to accelerated atherosclerosis.
The Increased carotid arteries intima-media thickness and
calcium deposition in the coronary arteries when compared
to individuals without RA, lead to increased plaque instability
in RA patients. Additionally, a pro-atherogenic profile is
established: lipid abnormalities, oxidative stress, depletion
of endothelial progenitor cells, increased arterial stiffness,
increased insulin resistance, endothelial dysfunction,
hypercoagulability, elevated homocysteine levels, and
atherogenic T-cell overexpression [21]. A post-death analysis
indicated a higher density of inflammatory cells at the border
of the area of myocardial necrosis after an episode of AMI
among RA patients than in the control group [22].

Presence of poor prognostic factors related to
rheumatoid arthritis

The greatest number of cardiac ischemic events in RA
patients is not entirely explained by the presence of TCVRF.
There is a potentiality relationship between these factors
and the disease severity markers both isolated, but especially
when both are present at the onset of the disease [15].

The QUEST RA study correlated that the patient with
extra-articular disease (ExtAr) presented a greater chance
(116%) of AMI when compared to the patient without ExtAr
[10]. Similarly, Solomon DH, et al. through a recording study
in the United States called CORRONA, positively related
that the greater the presence of risk factors associated with
poor prognosis, both determine a progressive increase in
the rate of AMI [15]. These findings were again confirmed
with a special focus on the most common manifestation
ExtAr, the rheumatoid nodule. Patients with a subcutaneous
nodule present a 65% higher incidence of AMI and 68% for
cardiovascular death than those who did not present it [23].

Presence of traditional cardiovascular risk fac-
tors

A Swedish study reveals that at the time of diagnosis,
53.2% of patients with RA have 1 or more morbidities, in ad-
dition to developing a substantial increase in new morbidities
in the first 5 years of disease [12].

The national epidemiological data point to a higher
prevalence of TCVRF among RA patients. Data from a cohort
study conducted in Blumenau, Santa Catarina, in the year

2015 [24] when comparing the general Brazilian population
obtained through the population telephone survey on the
frequency of risk factors for chronic diseases (VIGITEL) of
2016 [25] show the following differences of prevalence
respectively: Systemic arterial hypertension (SAH) 44.8%
versus 25.7%, type 2 diabetes mellitus (DM2) 13.2% versus
8.9%, dyslipidemia (DLP) 27.4% versus 20.3%, obesity
21.2% versus 18.9%; previous smoking 41.1% versus 23.4%,
current smoking 11.1% versus 10.2% and sedentary lifestyle
66.9% versus 62.4%. The influence of each of the TCVRF was
analyzed in a multicenter study that proved that dyslipidemia
and smoking were associated with AMI [10]. However recent
systemic review article and meta-analysis establishes that the
risk of AMI increases among patients with SAH and DM2 [26],
this last risk factor coincided with the Blumenau study [24].

Medications for rheumatoid arthritis and time of
exposure

The Interest in the effect of antirheumatic drugs on the
inflammatory response and its relationship to cardiovascular
risk arises from observations of the association between
the use of methotrexate (MTX) and the reduction of
cardiovascular risk (CV) in RA [27]. The cardioprotective
action is uncertain but may occur by reducing the systemic
inflammation of CRP levels, interleukin 6 and tumor necrosis
factor alpha, and by the direct effect of some cellular
mechanisms leading to atherosclerosis. Evidence points out
to this same protective effect when MTX is used in low doses
in the non-RA population. With earlier treatment of MTX
disease, there may be a long-term change in cardiovascular
risk [28]. In addition to exposure to MTX alone, combined
treatment of disease-modifying synthetic drugs (DMARDSs)
is associated with a significant reduction in cardiovascular
risk with odds ratio (OR): 0.16 with MTX alone, OR: 0.20 with
MTX and sulfasalazine (SSZ); and OR: 0.20 with MTX, SSZ and
hydroxychloroquine (HCQ) [29]. Data from a meta-analysis
conducted with the objective of evaluating the cardiovascular
effect in RA including methotrexate as representative of
DMARDs and anti-tumor necrosis factor antibody (anti-TNF),
on the part of immunobiologicals, it revealed a relative risk
reduction for AMI of 19% for the first and 41% for the second
[30].

There are studies indicating that the anti-TNF drug reduc-
es the risk of cardiovascular event and this may be related to
the drug’s time use [31-33]. The survival rate of patients on
the active use of anti-TNF free of acute coronary syndrome
(ACS), when compared to patients who have never used bio-
logical, demonstrate a growing difference over time. Patients
who used anti-TNF during the first 2, 4, 6 and 8 years of dis-
ease had a free ACS rate of 1.75, 2.54, 1.73 and 1.71 versus
2.67, 2.54, 2.14 and 5.31 of those who never used immuno-
biological. Another relevant factor besides of the drug's ac-
tion was that the exposure time may also influence coronary
ischemic outcome. When the user is less than or equal to 16
months, the relative risk (RR) for the incidence of ACS is 0.42,
while the exposure greater than 16 months determines an
RR of 0.18 [27]. On the other hand, some drugs used for joint
pain relief, such as glucocorticoid, increases the relative risk
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of AMI and non-steroidal anti-inflammatory drugs by 41% in
13% [30].

The joint analysis of three large health databases in the
United States concluded that there was no difference in the
risk of AMI between tocilizumab versus anti-TNF [3]. Howev-
er, the effect of immunobiologicals may vary according to the
age group of the patient. The comparison for AMI at the start
of immunobiological treatment among patients older than
65 years may be associated with a 30% higher risk for the
anti-TNF compared to the co-stimulation blocker. When an-
alyzed jointly with AMI, percutaneous coronary intervention
and myocardial revascularization surgery, the anti-interleukin
6 drug presented a 36% risk reduction when compared to the
co-stimulation blocker [34].

Period of permanence in remission or inflamma-
tory activity of the disease

The high inflammatory activity of the disease and the
time of exposure represent important determinants for
increased cardiovascular risk. A cohort study conducted in
Sweden, including patients who presented a diagnosis of
RA between 1996 and 2011, was carried out to evaluate the
effect of disease activity, measured by disease activity score
for 28-joint counts (DAS 28), at risk of the first episode of
SCA. During the first year of illness, high disease activity was
associated with an increased risk of ACS. When disease activity
was assessed in the total follow-up period, an association
between high disease activity and ACS remained [35]. The
cardiovascular event at early RA (less than 12 months of
symptoms until diagnosis) can be explained by the influence
of activity according to data from a cohort study of patients
followed up for 5 years. After adjusted analysis, the impact
of high activity and the exposure time established by DAS 28,
especially influenced by the erythrocyte sedimentation rate
(ESR) component at the onset of the disease, are independent
factors for the increased risk of ischemic cardiac event [36].

Similarly, a study in the Netherlands presented a result
that confirms that the mean time of exposure to high disease
activity represented by DAS 28 is an independent variable
with a significant effect on the risk of CVD. After correction
for confounding factors, for each point of increase of DAS
28, the risk increased by 0.281 [37]. A cohort of patients with
RA from the United States followed on average for 2 years
and 7 months, found a significant CV risk reduction for each
10-point reduction in the Clinical Disease Activity Index (CDALI).
Compared to high levels of disease activity, the moderate
disease had a 35% reduction, a low disease activity 58% and
a disease remission of 60%, which shows a decreasing and
proportional reduction at all levels of activity of disease [38].

Time of disease

The risk of AMI increases rapidly from the diagnosis of
RA suggesting additional disease-related mechanism for
accelerated development of atherosclerosis. A Swedish
follow-up study of patients with initial RA between 1995 and
2006 including 7469 patients indicated that the increased
relative risk for AMI already occurs between the first and
fourth year of disease with an average time of 4.8 years [39],

thus establishing that in around 75% of cases of AMI occurred
in the first 5 years of illness. The influence of diagnostic time
for the first CV event was also documented through the 11-
year mean follow-up analysis in Japan. After multivariate
regression analysis for confounding factors, disease time
greater than 10 years was an independent risk factor [40].
For the national reality, the Blumenau cohort study also
demonstrates the association of disease time greater than 10
years and AMI [24].

However, these findings were comforted by the Dutch
cohort. The evidence for this country indicates that the
duration of the disease does not independently affect CV risk
when the cutoff point chosen was the first 10 years of disease
[37].

Primary and secondary prevention

An English study was conducted among RA patients aged
60 years or older to assess the effect of acetylsalicylic acid
(ASA) on primary prevention of AMI. The results do not
establish any protective effect [41]. Another drug targeted for
primary prevention was statins. A systematic review carried
out for this purpose pointed out that current evidence seems
to establish a CV risk reduction in primary prevention in high
doses, but without effect for secondary prevention either
with high or low doses and that in addition the discontinuity
of the medication increased the risk for AMI [42]. The most
recent evidence indicates similarly what it happens to the
general population for the angiotensin-converting enzyme
inhibitor (ACEl), and angiotensin Il receptor blockers (ARB2)
used in hypertensive patients with RA reduce AMI by the
order of 30% with ACE inhibitors, 36% with ARB2 and 37%
when associated. This protective effect was significantly
higher when used for a long time [43].

From the moment that RA patients had AMI, those pres-
ent a higher prevalence of worse cardiac remodeling param-
eters such as: Ventricular hypertrophy, diastolic dysfunction,
lower ejection fraction, higher incidence of tricuspid and
pulmonary valve regurgitation than patients breathless. To
minimize these deleterious effects, inflammatory control
of arthritis should occur as rapidly as possible [44]. Anoth-
er significant difference that may contribute to the worst
outcome after AMI was documented in Australia after data
analysis from 1995 to 2005. Patients with AR received fewer
beta-blocker and statins medications for secondary preven-
tion than subjects who did not have RA during hospital admis-
sion. This situation remained similar in the subgroup analysis
among the patients who had undergone the first AMI, since
during the second AMI admission, less ASA, beta-blocker and
statin were used [45].

Cardiovascular risk calculators

The trans-Atlantic study consortium for cardiovascular
risk in RA performed a combination of 13 cohorts in 10 differ-
ent countries with the intention of constructing a specific car-
diovascular risk calculator for RA, but the challenge remained
because the performance of the constructed models was
similar to the calculators used in the general population [46].
This initiative arose from the previous observation that the
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calculators directed to RA were not superior to the general
calculators [47]. An example of this occurred when compar-
ing the performance of two established CV risk calculators for
the general population, a Framingham study, and American
College of Cardiology/American Heart Association, among pa-
tients with RA, with a disagreement of approximately 10% of
the cases [48]. Even with the European League Against Rheu-
matism (EULAR 2015-2016) recommendation that guides
the multiplication of 1.5 to the obtained result, there was
a variability between 6 different calculators in the studied
Mexican population, thus could not be used indistinctly in
patients with RA [49]. In the national scenario, a study was
carried out to analyze the predictor of fatal CVD for women
with RA versus control group using Systemic Coronary Risk
Evaluation (SCORE) original and modified, as suggested by
EULAR, for using disease characteristics. The outcome of the
former was similar for both groups, but the second presented
a greater risk, which reinforces the importance of considering
disease-related factors [50].

Treatment of AMI in rheumatoid arthritis

The treatment of AMI performed in the period between
1995 and 2005 in the RA population occurred differently from
the control group. Rheumatologic patients were less likely
to receive acute reperfusion, thrombolysis or percutaneous
coronary intervention with or without stent implantation
within 12 hours after the onset of symptoms, even after
an adjusted analysis for type, prior presence and clinical
presentation of AMI. There was no significant difference for
treatment with angioplasty or myocardial revascularization
[45]. In the same period, another study conducted in the
United States was designed to establish the effect of RA on
the choice of AMI treatment. Patients with RA were more
likely to undergo thrombolysis and percutaneous coronary
intervention [51]. Later, between 2010 and 2014, in Japan,
another analysis was done to assess how much AR morbidity
affects the likelihood of undergoing reperfusion therapy
of coronary artery disease. The findings showed that there
was no difference between the rheumatoid patients and the
control group [52]. All of these evidences lead to speculation
that the type of AMI treatment may vary according to the
time and country in which it was performed.

Mortality rate and the possible influence of AMI
treatment

A cross-sectional analysis from 2003 to 2005 conducted in
the United States, including 1,112,676 AMI patients, revealed
that RA patients had a 24% lower in-hospital mortality rate
compared to non-RA patients, and this value increased
to 34% after adjusted analysis for variables of confusion.
These results were significantly associated with those who
underwent drug treatment and percutaneous intervention,
but not for thrombolysis and revascularization surgery. When
this same study specifically examines patients undergoing
revascularization, RA patients have a 49% lower chance of
in-hospital death, with 61% less chance for percutaneous
intervention and 31% for second revascularization surgery
[51].

A study conducted in Victoria, Australia, between 2001
and 2003, involving 29,924 patients, 359 (1.2%) with RA
presented the first acute cardiovascular event, defined
by acute myocardial infarction, the 30-day cardiovascular
mortality rate was 21.3%, higher than the general population,
which was 10.5%, with a chance ratio of 1.9. In addition, the
all-cause mortality rate after 30 days of AMI was 22.7%, and
the odds ratio was 1.8 after an adjusted analysis for sex, age,
cardiovascular risk factors and type of cardiac treatment
performed [53].

This scenario did not show significant changes even
after the extension of the observation period from 2001 to
2007 and number of patients analyzed (79.390). The short-
term results show that, for all-cause death as well as for
cardiovascular causes, RA patients present a 50% greater
chance than the general population. Both the medium-term,
first 12-month and long-term outcomes, longer than 5 years,
remain unfavorable to RA patients. The result in the medium
term, mortality increases to 100% for all causes and 85% for
CV cause [6].

Even receiving similar reperfusion intervention and
cardioprotective medications for secondary prevention,
patients with RA have worse long-term outcomes. The
mortality rate and the cumulative incidence difference of
ischemic recurrence showed a significant increase from the
5% year of myocardial infarction among patients with RA
[54], especially for those undergoing percutaneous coronary
intervention [55] but not for revascularization surgery [56].

Conclusion

Among all presentations of cardiovascular diseases, AMI is
the most common manifestation in RA. These patients have
a higher incidence due to a more accelerated atherosclerot-
ic process, a more unstable atherosclerosis plaque, and the
higher prevalence of TCVRF, especially when associated with
poor prognostic factors that increase risk.

Prolonged anti-TNF exposure when compared to DMARDs
seems to reduce the risk of AMI, but for the remaining
non-anti-TNF immunobiologicals, more robust data are
still needed. Another important point is related to disease
activity and the time of exposure to it. The longer the period
in remission or low disease activity, the lower the risk. The
time interval between onset of RA and AMI depends on the
population being considered in the study. The first evidence
for the best form of primary prevention begins to emerge, a
different reality from the secondary one. The construction of
specific cardiovascular risk calculators for RA patients and the
correct ways to adapt existing ones for the general population
remains a challenge.

Patients with RA have a lower risk of death during hos-
pitalization for AMI, but this scenario becomes unfavorable
in the medium and long term, since there is a higher risk of
death and a new coronary ischemic event.
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