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INTRODUCTION

Immune-mediated inflammatory diseases (IMIDs)
comprise a wide range of conditions of which
rheumatoid arthritis (RA), spondyloarthritis (SpA)
and inflammatory bowel disease (IBDj; ie, Crohn’s
disease and ulcerative colitis) are most common
(table 1, table 2). SpA consists of a range of diseases,
including ankylosing spondylitis (AS), psoriatic
arthritis (PsA), reactive arthritis, spondylitis associ-
ated with IBD and undifferentiated SpA.' As data
regarding cardiovascular disease (CVD) risk are
mainly available for RA, AS, PsA, severe psoriasis
and IBD, we will focus on these conditions.

CVD RISK IN CHRONIC INFLAMMATORY
DISEASES

IMIDs are associated with increased mortality when
compared with the general population (table 1).
Reported standardised mortality ratios (SMRs)
range from 0.9 to 2.7 for RA, from 1.6 to 1.9 for
SpA, and from 1.2 to 1.5 for IBD.>* Majority of
these excess deaths are caused by CVD, at least in
patients with RA and SpA.* A meta-analysis of 14
observational studies, including 40 000 patients
with RA, showed an age-adjusted and sex-adjusted
relative risk (RR) of 1.48 (95% CI 1.36 to 1.62) for
a first CVD event, mainly driven by an increased
risk of myocardial infarction (MI) and stroke.” The
available studies report an HR of 1.36 (95% CI
1.13 to 1.65) in patients with AS and 1.24 (95%
CI 1.03 to 1.49) in patients with PsA for major
atherosclerotic events after adjustment for tradi-
tional cardiovascular (CV) risk factors.®” This also
applies to patients with severe psoriasis (HR 1.42,
95% CI 1.17 to 1.73). The association between IBD
and CVD mortality is less consistent than for RA
and SpA. A meta-analysis from 2017 showed an RR
of 1.24 (95% CI 1.14 to 1.36) for MI and stroke
in IBD, which was more pronounced in women
(adjusted RR 1.35 (95% CI 1.21 to 1.53) vs 1.19
(95% CI 1.03 to 1.38) in men).® Furthermore,
younger patients had a relatively higher CVD risk
when compared with patients who were 50 years or
older (RR 1.35 (95% CI 1.06 to 1.74) vs 1.27 (95%
CI 1.13 to 1.42)).® Similar numbers were described
in a meta-analysis from 2018.” However, there are
also studies that have found no association between
IBD and CVD.® More importantly, the increased
CVD risk described above does not appear to trans-
late into an increased mortality, as reported SMRs
for CVD are 0.9 (95% CI 0.8 to 1.02) for ulcerative
colitis and 1.0 (95% CI 0.88 to 1.13) for Crohn’s
disease.”
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Learning objectives

» To create awareness of the increased
cardiovascular disease risk in immune-mediated
inflammatory diseases.

» To understand the aetiology of increased
cardiovascular disease risk in immune-mediated
inflammatory diseases, in particular the
independent roles of traditional cardiovascular
risk factors and chronic inflammation.

» To realise the importance of treatment of
both cardiovascular risk factors as well as
optimal anti-inflammatory therapy to reduce
cardiovascular disease risk.

In addition to the risk of atherosclerotic CVD,
IMIDs are also linked to an increased risk of other
types of CVD, such as heart failure, arrhythmias,
deep venous thrombosis and pulmonary embolism.
A more indepth description of these risk factors can
be found in Agca et al.'’

CVD RISK FACTORS IN IMIDS

Smoking

Smoking is an acknowledged independent contrib-
utor to CVD risk. Smoking is an environmental
risk factor for the development of RA and is asso-
ciated with increased disease severity.!' Patients
with RA are more often smokers when compared
with controls.'”> However, the impact of smoking
on CVD risk in RA is less clear. Only one study
reported a weaker association between smoking
and CVD in patients with RA when compared
with controls.”® Data regarding smoking in AS and
PsA are conflicting, with studies reporting both
increased and lower prevalence of smoking in these
patients."*"” Smoking is not associated with the
development of AS, but it does influence clinical
and functional outcomes.'”® However, smoking is
an independent risk factor for psoriasis develop-
ment. Interestingly, smoking is associated with the
development and severity of Crohn’s disease, but
not with ulcerative colitis."”” In contrast, there are
suggestions for a protective effect in patients with
ulcerative colitis, with less severe disease, lower
rates of anti-inflammatory therapy and colec-
tomy in smokers."” The reason for this disparity is
unknown. Patients with IMIDs are recommended to
stop smoking, similar to the general population and
according to current CVD prevention strategies.

BM)

Agca R, et al. Heart 2022;108:73—79. doi:10.1136/heartjnl-2019-316378

73

)



http://www.bcs.com/pages/default.asp
http://heart.bmj.com/
http://orcid.org/0000-0002-2477-0945
http://crossmark.crossref.org/dialog/?doi=10.1136/heartjnl-2019-316378&domain=pdf&date_stamp=2021-11-09

Education in Heart

Table 1 Main characteristics of the most common immune-mediated inflammatory diseases
Spondyloarthritis Inflammatory bowel disease
Rheumatoid arthritis Ankylosing spondylitis Psoriatic arthritis Crohn’s disease Ulcerative colitis
Main clinical »  Arthritis =3 joints. »  Arthritis of SI and axial joints » Inflammation of distal » Involvement of any » Colon involvement.
manifestations* » Elevated CRP and ESR. and ankylosis of spinal column. joints (DIPs > PIPs). portion of the Gl tract. ~ » Inflammation of mucosal
» Presence of RF and anti-CCP » Association with HLA-B27 »  Psoriasis. » Transmural layer.
antibodies. genotype. » Slight predominance in inflammation. »  Arthritis ~6%—14%.
» Male:female 1:2-3. » Elevated CRP and ESR in men. »  Arthritis ~6%—14%. » Slight predominance
»  Onset in fourth, fifth or sixth approximately 50%. P Onset 45-54 years. » Slight predominance in in men.
decade. » Male:female 3:1. women. »  Onset 30-40 years.
» Onset generally before the age » Onset commonly <30
of 30t. years, second peak in
women 60-70 years.
Treatment options  »  NSAIDs. » NSAIDs. » NSAIDs. » Salicylates. »  Salicylates.
» Orallintra-articular » Oral/intra-articular » Oral/intra-articular » Oral »  Oral glucocorticosteroids.
glucocorticosteroids. glucocorticosteroids. glucocorticosteroids. glucocorticosteroids. » DMARDs.
» DMARDs. » Biologicals. » DMARDs. » DMARDs. » Biologicals.
» Biologicals. » Biologicals. » Biologicals. » Operative.
» Operative.
CVD risk » Twofold increased mortality » Increased mortality rate. » Increased mortality rate. > Increased CVD risk, » Increased CVD risk
rate comparable with diabetes. » CVD main cause of death. » Increased prevalence but not increased CVD but not increased CVD
CVD main cause of death, » Both atherosclerotic disease and of MI. mortality. mortality.

mainly due to atherosclerotic

specific cardiac manifestations.

disease.

*This list includes the main clinical manifestations of IMIDs, but it is in no means a complete list of symptoms and IMIDs commonly have overlapping characteristics.
t0ften delayed diagnosis due to lack of disease knowledge and misdiagnosis, especially in women.
anti-CCP, anticitrullinated protein antibody; CRP, C reactive protein; CVD, cardiovascular disease; DIPs, distal interphalangeal joints; DMARDs, disease-modifying antirheumatic drugs; ESR,

erythrocyte sedimentation rate; Gl, gastrointestinal; HLA-B27, human leucocyte antigen B27; IMIDs, immune-mediated inflammatory diseases; MI, myocardial infarction; NSAIDs, non-steroidal
anti-inflammatory drugs; PIPs, proximal interphalangeal joints; RF, rheumatoid factor; Sl, sacroiliac.

Hypertension

Studies regarding hypertension and its contribution
to CVD risk are conflicting in RA, possibly due
to under-recognition of hypertension in RA.'> 2
The same applies to patients with AS, for which
studies report contrasting results.”’ In PsA and

Table 2 Glossary

Definition

Immune-mediated
inflammatory diseases

Rheumatoid arthritis

Spondylarthropathies

Ankylosing spondylitis

Psoriatic arthritis

Inflammatory bowel
disease

Interleukin 6

Tumour necrosis factor
alpha

Conventional disease-
modifying antirheumatic
drugs

Biologic disease-modifying

antirheumatic drugs

Non-steroidal anti-
inflammatory drugs

A group of diseases characterised by dysregulation of the immune system
leading to chronic inflammation in certain tissues.

Chronic systemic inflammatory disease typically affecting the peripheral
joints, but involvement of other organs and tissues is also seen. Positive
rheumatoid factor and anticitrullinated peptide antibodies in 75%—80%.

A group of diseases, including ankylosing spondylitis, psoriatic arthritis,
reactive arthritis and spondylitis associated with inflammatory bowel
disease, characterised by inflammation of the axial and/or peripheral joints,
dactylitis and enthesitis.

Inflammation of the spine (sacroiliitis) with insidious chronic back pain
usually presenting before the age of 45, with or without arthritis of the
peripheral joints, enthesitis, dactylitis, uveitis, psoriasis and inflammatory
bowel disease. Human leucocyte antigen B27 present in 80%—95%.
Inflammation of joints associated with psoriasis, with or without axial
disease, enthesitis, tenosynovitis, dactylitis and nail lesions.

A group of diseases comprising Crohn’s disease and ulcerative colitis.
Crohn's disease can involve the whole gastrointestinal tract from the
mouth to the perianal area. Ulcerative colitis affects the colon.
Cytokine involved in inflammation.

Cytokine involved in inflammation.

Immunoregulatory or immunosuppressive agents including methotrexate,
hydroxychloroquine, leflunomide and azathioprine.

Immunoregulatory or immunosuppressive agents including etanercept,
adalimumab, infliximab, rituximab, tocilizumab, abatacept and tofacitinib.

Inhibitors of cyclo-oxygenase with anti-inflammatory effects.

severe psoriasis, the prevalence of hypertension
is increased.”” * Interestingly, patients with IBD
have lower rates of hypertension when compared
with the general population.”* Overall, there is
no evidence for a different approach in IMIDs
compared with the general population regarding
treatment of hypertension to reduce CVD risk.
However, studies do report an undertreatment of
hypertension in these patients.'” %

Dyslipidaemia

Lipids are an interesting area of research in
IMIDs as they act differently under inflammatory
circumstances compared with the general popu-
lation. In patients with RA with active disease
serum low-density lipoprotein (LDLc) and total
cholesterol (TC) levels are low, while CVD risk
is increased.?® The exact cause of this is unclear.
A possible explanation is that patients with active
disease have decreased high-density lipoprotein
(HDLc) levels. In addition, inflammation nega-
tively affects the antiatherogenic properties of
HDLc (eg, by reducing cholesterol efflux and
antioxidant capacity) and LDLc, possibly causing
an increased CVD risk. In AS, PsA, severe psori-
asis and IBD lipid levels are affected in a similar
pattern by disease activity, that is, lower lipid
levels, while their CVD risk is increased.”! *
For IBD, this appears to be more pronounced in
Crohn’s disease than in ulcerative colitis.** Inter-
estingly, lipid particles themselves are capable
of influencing inflammatory pathways. HDLc
is suggested to be an inflammatory modifier,
as it is able to influence T cell lymphocyte and
macrophage interaction.”’” However, the clinical
relevance of short-term changes in lipids for CV
outcomes in patients with IMIDs remains to be
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Table 3  Prevalence of CVD risk factors in immune-mediated inflammatory diseases

Spondyloarthritis

Inflammatory bowel disease

Smoking

Hypertension

Dyslipidaemia*

Obesity

Physical inactivity
Diabetes/insulin resistance

Rheumatoid arthritis

Ankylosing spondylitis

Increased Conflicting data Conflicting data
Conflicting data, probably  Conflicting data Increased
under-recognised and

undertreated

Increased Increased Increased
Increased Decreased Increased
Increased Increased Increased
Increased Decreased Increased

Psoriatic arthritis uc cD
Increased Increased
UC:CD 1:2 UC:CD 1:2
Decreased Decreased
Increased Increased
Decreased Decreased
Increased Increased
Increased Increased

*'Lipid paradox” with lower lipids during active disease while cardiovascular disease risk is increased.
CD, Crohn's disease; CVD, cardiovascular disease; UC, ulcerative colitis.

determined. Anti-inflammatory therapy gener-
ally normalises lipid levels and function, which
leads to increases in TC and LDLc. However,
this does not translate into an increased CVD
risk and should be regarded as a normalisation of
lipid levels. With regard to dyslipidaemia treat-
ment statins are just as effective in reducing CVD
risk in IMIDs as in the general population.”® In
addition, lipid levels should be assessed during
stable disease or disease remission as inflamma-
tion affects lipid levels and could lead to an inac-
curate CVD risk prediction during active disease.
The TC to HDLc ratio correlates better with C
reactive protein (CRP) and is more stable, making
it more appropriate for CVD risk prediction in
patients with IMIDs.*

Diabetes

There are conflicting reports regarding the preva-
lence of type 2 diabetes mellitus (DM) in IMIDs. In
RA, the prevalence of insulin resistance (IR) appears
to be increased when compared with controls (54%
vs 40%—45%).%° Furthermore, IR has been associ-
ated with increased CRP erythrocyte sedimenta-
tion rate, interleukin 6 and tumour necrosis factor
alpha in RA.>® Similarly, IR and DM prevalence is
increased in PsA and psoriasis (11.3% vs 7.3%),
possibly due to a higher prevalence of obesity in
these patients.® #* This is not observed in AS.”* In
IBD, an increased risk of DM is reported when
compared with controls (Crohn’s disease HR 2.395

vs 1.563; ulcerative colitis HR 1.589 vs 1.020,
p<0.05).>* The underlying causal mechanism for
this phenomenon is unknown. Patients with IMIDs
should be monitored regularly for DM.

Diet

In the general population, the Mediterranean diet
reduces the occurrence of new CV events.”* *! In
patients with RA this diet seems to have positive
effects on disease activity, which could translate
into a lower CVD risk through reduction of inflam-
mation.’* In IBD, high-fat diets have been shown to
increase disease flares, while diets with high fibre
content, low fat and low simple carbohydrates have
been associated with a decrease in the number of
flares and inflammatory markers and an increase in
remission rates. Whether certain dietary modifica-
tions reduce the risk of CVD in patients with IMIDs
is not clear. Following a healthy diet according to
national guidelines is recommended for patients
with IMIDs.

Body weight and body composition

It is unclear whether body mass index (BMI) differs
between patients with RA and the general popula-
tion. However, patients with RA have more body
fat and less lean body mass for a given BMI when
compared with controls.*® Furthermore, body
composition appears to be affected by disease
activity. Patients with RA with disease flares have
a lower BMI in combination with low lean body

Figure 1

Contributors to cardiovascular disease (CVD) risk in immune-mediated inflammatory diseases.
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Table 4 Effect of anti-inflammatory medications on cardiovascular risk

Anti-inflammatory agent

Cardiovascular events

c¢sDMARDs Methotrexate, leflunomide, sulfasalazine

and hydroxychloroquine

Baricitinib, tofacitinib and upadacitinib
Adalimumab (anti-TNF), certolizumab
(anti-TNF), golimumab (anti-TNF),
infliximab (anti-TNF), tocilizumab (anti-
IL-6), sarilumab (anti-IL-6), abatacept
(anti-T cell costimulation), rituximab
(anti-B cell) and anakinra (anti-IL-1)
Diclofenac, ibuprofen, naproxen,
meloxicam, nabumetone, celecoxib and
etoricoxib

tsDMARDs
bDMARDs

NSAIDs

Glucocorticosteroids Prednis(ol)one, methylprednisolone,

triamcinolone and dexamethasone

Decreased

Unknown
Decreased

Conflicting data, possibly
increased

Increased, but dose-
dependent and duration-

dependent

bDMARDs, biologic disease-modifying antirheumatic drugs; csDMARDs, conventional synthetic disease-
modifying antirheumatic drugs; IL, interleukin; NSAIDs, non-steroidal anti-inflammatory drugs; TNF,
tumour necrosis factor; tsDMARDs, targeted synthetic disease-modifying antirheumatic drugs.

mass (ie, rheumatoid cachexia), which disappears
after treatment.** *° This low BMI (and lean body
mass) has been associated with increased CVD
risk in RA.?® In AS and PsA, an increased BMI
correlates with worse disease outcomes and obesity
is common in PsA and psoriasis.*> *® In Crohn’s
disease, lower BMI, lean body mass and bone
mineral density are seen during disease flares when
compared with patients with ulcerative colitis and
healthy controls.>” This is observed more frequently
in men than in women with Crohn’s disease.’’
However, patients with obesity appear to have an
increased risk of developing Crohn’s disease, but
not ulcerative colitis.*® Furthermore, obese patients
with Crohn’s disease more often have disease flares
than patients with a normal body weight.*® It is
important to recognise that BMI is not accurate for
CVD risk estimation in patients with IMIDs.

Physical activity

Physical activity is known to reduce CVD risk in
the general population.®” On average, patients with
inflammatory condition are less active, which has
been associated with a worse CVD risk profile.* !
In patients with RA, beneficial effects of exercise on
vascular function, cardiorespiratory fitness and CVD
risk have been described, already after 3 months.*
Furthermore, CRP levels are reduced in patients
with RA after 6 months of exercise therapy, possibly
due to reduction in body fat.*® In addition, resis-
tance training has been shown to increase lean body
mass in RA.* Similarly, patients with AS and PsA
with active disease are less physically active than
controls, which has been associated with a worse
prognosis and premature death.”! For AS, physical
training is the cornerstone of treatment, positively
affecting disease activity and presumably simulta-
neously decreasing CVD risk.* In IBD, the effects
of exercise on the disease course are unknown, but
patients do seem to benefit in terms of fitness, body
composition and quality of life.*® In all patients
with IMIDs, exercise has beneficial effects and

should be encouraged. To date there are no studies
describing the adverse effects of physical activity in
these patients.**

Psychosocial factors

Depression and socioeconomic deprivation are more
prevalent in patients with IMIDs. Both have been
associated with the development of CVD and a worse
prognosis in previous studies. These factors are of
importance in the assessment and management of
CVD risk and are possible barriers to optimal treat-
ment of patients.

CHRONIC SYSTEMIC INFLAMMATION

Although patients with IMIDs generally have an
increased prevalence of traditional CVD risk factors,
the excess CVD risk and mortality cannot be explained
by these risk factors alone (table 3). IMIDs are charac-
terised by ongoing systemic inflammation, which has
been linked to accelerated atherosclerosis.*’

In RA, studies have demonstrated an independent
association between inflaimmation and CVD, which
persisted after adjustment for traditional CVD risk
factors.*® In this study, the CVD risk in RA was equal
to the CVD risk in DM.* Another study has demon-
strated that a higher inflammatory burden and an
increased number of disease flares are associated with
more new CVD events in RA.* Chronic inflamma-
tion enhances endothelial dysfunction and induces
maladaptive remodelling of the vascular wall and influ-
ences the composition of an atherosclerotic plaque,
resulting in plaque instability and rupture (figure 1). In
line with this, in patients with RA, coronary plaques
are more frequent, more severe and more prone to
rupture. It is currently less clear to what extent inflam-
mation affects CVD risk in AS, PsA or psoriasis, but it
is conceivable that the CV effects of inflammation in
these patients are similar to that in RA.

In IBD, there are a limited number of studies avail-
able about the effects of disease flares or inflammation
on CVD risk. The available epidemiological studies
and studies on carotid intima media thickness (cIMT),
wall stiffness and endothelial function show results
similar to that in RA, with increased cIMT and endo-
thelial dysfunction in patients with higher CRP levels.>

Anti-inflammatory therapy, such as conven-
tional and biologic disease-modifying antirheu-
matic drugs (table 4), has been shown to reduce
CVD risk in RA and SpA, with beneficial effects
on cIMT, lipid profile and IR.*® An exception to
this might be glucocorticosteroids, which have
been associated with a dose-dependent increase
in CVD risk.?* °° However, the reduction of
high-grade inflammation may counter this effect
in patients with IMIDs. In addition, treatment
with non-steroidal anti-inflammatory drugs
(NSAIDs) in combination with regular exer-
cise is the cornerstone of treatment for AS, but
NSAID side effects might adversely affect CVD
risk, especially in young patients. However, the
exact CVD effects of NSAIDs in AS are unknown
as they also significantly improve mobility.
The CVD effects of biologic disease-modifying
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Key messages

vy

Optimal anti-inflammatory treatment is necessary to reduce cardiovascular
disease (CVD) risk in immune-mediated inflammatory diseases (IMIDs).
Lifestyle interventions according to national guidelines, such as smoking
cessation, exercise to increase physical fitness and lean body mass, and
healthy diets, are recommended.

Optimal treatment of CVD risk factors, including dyslipidaemia and
hypertension, according to existing national guidelines is as important as
lowering inflammation to reduce CVD risk in IMIDs.

Treatment targets for lowering low-density lipoprotein and blood pressure
should be according to national guidelines.

Statins are as effective in lowering lipid levels in patients with IMIDs as in
the general population.

Patients with IMIDs should be screened for diabetes.

For rheumatoid arthritis a multiplication factor should be applied to CVD risk
prediction algorithms.

For other IMIDs a risk assessment according to existing algorithms is
recommended as there is insufficient evidence about other methods.

CME credits for Education in Heart

Education in Heart articles are accredited for CME by various providers. To
answer the accompanying multiple choice questions (MCQs) and obtain your
credits, click on the ‘Take the Test' link on the online version of the article.

The MCQs are hosted on BMJ Learning. All users must complete a one-time
registration on BMJ Learning and subsequently log in on every visit using their
username and password to access modules and their CME record. Accreditation
is only valid for 2 years from the date of publication. Printable CME certificates
are available to users that achieve the minimum pass mark.

antirheumatic drugs in IBD have not yet been
studied.

APPROACH TO MANAGEMENT OF CVD RISK

IN PATIENTS WITH IMIDS IN DAILY CLINICAL
PRACTICE

IMIDs are prevalent conditions (ie, 5%—-7%)""
worldwide requiring appropriate risk assessment
and management strategies to reduce the burden on
healthcare systems, but more importantly to improve
survival and quality of life of affected patients. The
first step for healthcare providers and professionals is
to be aware of the increased CVD risk in patients with
IMIDs. Reducing this risk is possible by a combined
treatment of traditional CVD risk factors and optimal
anti-inflammatory ~ therapy. National guidelines
should include recommendations for screening and
management of CVD risk factors in these patients to
make early interventions possible, especially in young
patients with active disease. In general, CVD risk assess-
ment and management (eg, determining target values
for lipids and blood pressure) can be done according
to the European Society of Cardiology and American
Heart Association guidelines for CVD risk preven-
tion.*” For RA, a multiplication factor of 1.5 should be
applied to existing CVD risk prediction algorithms in
accordance with the currently available evidence.*® For
other IMIDs, a global CVD risk assessment according
to existing algorithms is recommended, as there is
insufficient evidence about additional methods (eg, a

multiplication factor) to improve CVD risk prediction
in these patients. Unfortunately, there are no IMID-
specific CVD risk prediction algorithms, and for RA
the current CVD prediction methods are known
to be inaccurate. The accuracy of existing CVD risk
algorithms in predicting CVD in other IMIDs has not
been investigated. In the absence of (IMID-specific)
national recommendations, the European League
Against Rheumatism recommendations for CVD risk
management in inflammatory joint disorders could
be used. Efforts should be made to investigate areas
in which we lack knowledge, such as research on the
exact pathways that lead to an increased CVD risk in
chronic inflammatory states, CVD risk factors in men
versus women and in non-Caucasians with IMIDs,
randomised controlled trials investigating the effects
of anti-inflammatory therapy on CVD risk, as well as
research on gene expression profiles and single nucleo-
tide polymorphisms that could aid in CVD risk stratifi-
cation and possibly in finding new therapeutic targets.
In addition, patients themselves should be made aware
of their increased CVD risk and should be more
involved in research and development of prevention
strategies in this area.

CONCLUSIONS

IMIDs are associated with an increased CVD risk,
which translates in increased healthcare cost and loss
of quality of life in affected patients. This increased
CVD risk is caused by a combination of an increased
prevalence of traditional CVD risk factors and inflam-
mation. Risk reduction is possible through early and
effective management of CVD risk factors and optimal
anti-inflammatory therapy aiming at—at least—low
disease activity, but preferably disease remission. There
is a need for a multidisciplinary effort to reduce CVD
risk in these patients. Healthcare professionals, espe-
cially rheumatologists, cardiologists and general prac-
titioners, but also patients themselves should be aware
of this increased CVD risk and take timely precautions.
There lies an evidence gap which needs to be filled in
the future, and general practice guidelines need to be
developed to reduce CVD risk in these patients.

SUMMARY

» Cardiovascular disease risk is markedly
increased in immune-mediated inflammatory
diseases, leading to excess mortality.

» Cardiovascular disease in immune-mediated
inflammatory diseases is caused by a combina-
tion of traditional cardiovascular disease risk
factors and enhanced independently by inflam-
mation inherent to immune-mediated inflam-
matory diseases.

» Cardiovascular disease especially occurs during
disease flares in undertreated patients.

» Clinicians and patients should both be aware
of this increased cardiovascular disease risk and
work together to timely intervene and prevent
cardiovascular morbidity and mortality.
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