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ABSTRACT
Psoriatic disease (PsD) is a multisystem inflammatory disorder with a high prevalence of cardiovascular (CV) risk factors contributing to
accelerated atherosclerosis and its sequelae.
Imaging studies, notably with ultrasound,
computed tomography, and positron emission
tomography (PET) scanning have confirmed
significant atherosclerotic change with plaque
formation and vessel stenosis. Atherosclerosis is
likely driven by a combination of traditional
risk factors which occur more frequently in PsD
and by systemic inflammation with associated
pro-inflammatory cytokine production. While

the mechanisms driving atherosclerosis in PsD
are incompletely understood, it is now best
practice to try to minimize the impact of CV
risk factors by regular assessment, prevention,
and treatment and also by ensuring that
inflammatory musculoskeletal and cutaneous
disease is adequately suppressed. Future studies
need to focus on improving our understanding
of the mechanisms driving atherosclerosis and,
as a consequence, developing more rationale
approaches to prevention and treatment.
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Patients with psoriatic disease (PsD) have
an increased prevalence of traditional
cardiovascular risk factors and are at
greater risk of cardiovascular morbidities
and subsequent major cardiovascular
events compared to the normal
population.
Atherosclerosis is likely driven by a
combination of traditional risk factors and
by systemic inflammation with associated
pro-inflammatory cytokine production.
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Vascular imaging studies with ultrasound,
CT, and PET scanning have confirmed
higher burden of atherosclerotic change
with plaque formation and vessel stenosis
in PsD as compared to the general
population that is independent of
traditional risk factors.
Rheumatologists should take
responsibility for cardiovascular risk
assessment in patients with PsD

INTRODUCTION
Psoriatic arthritis (PsA) complicates cutaneous
psoriasis in about 30% of cases. The clinical
features of the musculoskeletal component of
PsA can be quite diverse with patients presenting with one or more domains of involvement
including peripheral arthritis, axial inflammation, dactylitis, or enthesitis. Extra-musculoskeletal inflammatory disease can also occur
including uveitis and inflammatory bowel disease. The concept of psoriatic disease (PsD) has
been proposed in an effort to convince dermatologists and rheumatologists to view the disease in all the ways that a patient can be
effected rather than in the more traditional,
speciality-specific manner. Persistent inflammatory disease in a patient with PsD contributes
to a deterioration in patient’s health and wellbeing including an effect on function, work,
income and social participation. In this review,
we will focus on cardiovascular comorbidities in
PsD, initially examining the role of inflammation in atherosclerotic plaque formation. We
will look in detail at the evidence for increased
cardiovascular disease (CVD) in PsD and at the
risk factors for its development. Finally, we will
discuss issues related to risk factor prevention
and suggest areas for future research.
This article is based on previously conducted
studies and does not contain any studies with
human participants or animals performed by
any of the authors.

CARDIOVASCULAR
COMORBIDITIES IN PSD
Pathogenesis of Atherosclerosis
Atherosclerosis is a chronic inflammatory CVD,
which results in one of the most common causes of death in the older population.
Atherosclerosis is characterized by lipid deposition in the arterial wall with smooth muscle cell
and fibrous matrix proliferation, resulting
gradually over time in the development of an
atherosclerotic plaque. The development of
atherosclerotic plaques is the pathological basis
of CVD whereby unstable plaques rupture
resulting in platelet aggregation and thrombosis, subsequent stenosis, or blockage of blood
vessels, leading to acute CVD events such as
myocardial infarction (MI) or cerebrovascular
accident. Traditional atherosclerotic risk factors
(e.g., dyslipidemia and hypertension) and novel
risk factors (e.g., the systemic inflammation
associated with arthritis) contribute to the
development of CVD in rheumatoid arthritis
(RA) and similar factors are thought to pertain
to PsD [1].
Endothelial dysfunction, with oxidative
stress and macrophage accumulation, and subsequent pro-inflammatory cytokine production,
such as tumor necrosis factor alpha (TNFa),
interleukin (IL)-1b and IL-6, are a few of the
mechanisms implicated in plaque development.
Supporting this concept, there is accumulating
evidence that targeted biologic drugs, such as
TNF inhibitors and anti-IL1b agents, can slow
the atherogenic process. Thus, early and effective control of inflammatory disease, in addition to aggressive management of classical
cardiovascular risk factors, may result in both
short- and long-term benefit to the patient with
prevention of the consequences of atherosclerosis [2].
Cytokines such as TNFa, IL-1b, and IL-6 are
critically involved in the inflammatory process
related to PsD and both circulating cytokines
and cytokines produced locally within the vessel wall may help drive the atherosclerotic process. It is of interest that pro-inflammatory
pathways,
in
particular
inflammasome
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signaling, was seen in brachial vein-derived
endothelial cells from patients with skin psoriasis [3]. Furthermore, the changes seen in the
endothelium in terms of pro-inflammatory
cytokine production bore a striking resemblance to that seen in the more traditionally
involved skin and synovial tissue.
IL-17 and associated cytokines such as IL-23
also appear critical to the inflammatory process
in PsD, a statement in particular supported by
the success of targeted therapies blocking these
cytokines, while major players in the initiation
and progression of atherosclerosis [4], IL-17producing lymphocytes, also known as T helper
(h)17 cells, have been shown to have both
pathogenic and non-pathogenic roles [5]. To
date, follow-up of IL-17 and IL-23 inhibitor
randomized controlled trial data does not suggest a significant concern relating to cardiovascular events but more long-term analysis may
well shed more light on this important area of
controversy.

BURDEN OF CARDIOVASCULAR
DISEASE IN PSD
Patients with PsD are at increased risk of cardiovascular morbidities and are at greater risk
for subsequent major cardiovascular events
compared with the general population [6]. A
population-based cohort study including over
130,000 patients with psoriasis and 550,000
controls from the General Practice Research
Database in the United Kingdom revealed that
psoriasis was an independent risk factor for
MI and the adjusted relative risk (RR) for MI was
greatest in young patients with severe psoriasis
[7]. Using the same source, Metha and colleagues found that patients with severe psoriasis
have an increased risk of cardiovascular mortality that is independent of traditional cardiovascular risk factors [8]. In line with these
results, a systematic review and meta-analysis of
14 different psoriasis cohorts and across different disease severities reported an increased risk
of CVD only in individuals with severe psoriasis, the RR was 1.37 [95% confidence interval
(CI) 1.17–1.60] for CVD mortality, 3.04 (95% CI
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0.65–14.35) for MI, and 1.59 (95% CI 1.34–1.89)
for stroke [9].
Although there are less data regarding cardiovascular risk factors and cardiovascular
comorbidity in patients with PsA compared
with that in psoriasis, most studies point
towards an increased cardiovascular risk in PsA,
broadly on par with the risk level in RA [10]. It
has been suggested that the increased cardiovascular risk in PsA is associated with a combination of traditional cardiovascular risk factors
and disease activity [11]. A recent systematic
review and meta-analysis of observational
studies indicated that people with PsA have a
43% increased risk of CVD and a 55% increased
risk of developing incident cardiovascular
events compared with the general population
and that the magnitude of the elevated risk is
similar to that observed in patients with severe
psoriasis [12]. In a Danish nationwide cohort
study on psoriasis-related cardiovascular morbidity and mortality, psoriasis was a significant
cardiovascular risk factor independent of age,
gender, comorbidity, concomitant medication,
and socio-economic status. The risk of cardiovascular events and mortality was age-dependent and higher amongst younger patients with
severe psoriasis and was similar in patients with
severe psoriasis to those with psoriatic arthritis
[13]. Furthermore, in a large population-based
longitudinal study quantifying the risk of major
adverse cardiovascular events (MACE) including
MI, cardiovascular death and stroke among
patients with PsA, RA, and psoriasis after
adjustment for traditional cardiovascular risk
factors, PsA patients who had not received disease-modifying antirheumatic drugs (DMARDs)
had a higher risk of MACE compared to controls, similar to those with severe psoriasis and
RA patients not prescribed a DMARD [14].
Despite increased cardiovascular risk being well
recognized in patients with PsD, it is not accurately captured by traditional risk assessment
[15, 16] and there remains an unmet need to
develop appropriate risk factor assessment and
screening for CVD in this population.
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EVIDENCE FOR ATHEROSCLEROTIC
VASCULAR CHANGE IN PSD
Carotid Ultrasound Studies
Vascular ultrasound studies have shown a
higher prevalence of carotid artery plaques and
vascular inflammation in patients with PsD
compared with unaffected controls [17]. Carotid duplex ultrasound is a non-invasive imaging technique which can identify the presence
of carotid plaques representing an unequivocal
manifestation of atherosclerosis and serving as a
surrogate for CV disease [18]. In most studies,
the extent of atherosclerosis is quantified by
measuring total plaque area (TPA), carotid
intima-media thickness (cIMT), and plaque
category. A handful of studies have shown that
cIMT is higher in patients with psoriasis and PsA
as compared to healthy controls [19, 20]. It has
been suggested that PsA patients suffer from
more severe subclinical atherosclerosis compared to patients with psoriasis alone and the
difference is independent of traditional CV risk
factors and correlates with markers of increased
inflammation [21]. Another study including
patients from the Toronto PsA cohort found
that higher burden of inflammation is associated with more severe atherosclerosis. Surprisingly, the authors did not find an association
between disease duration and the extent of
atherosclerosis, which was likely due to the
high prevalence of traditional CV risk factors
that may be present before the onset of PsA [17].
While cIMT is a reliable marker of atherosclerosis, data on its correlation with risk of future
CV events is limited. A recent study including
559 patients with PsD aimed at assessing whether subclinical carotid atherosclerosis, as evaluated by cIMT and total TPA, could predict
incident CV events. Patients were followed-up
for a mean of 3.7 years. The calculated rate of
developing a first CV event during the study
period was 1.11 events per 100 patient-years
(95% CI 0.74–1.67). Higher burden of
atherosclerotic plaques in the carotid arteries
was associated with an increased risk of developing CV events even after adjusting for traditional CV risk factors. The authors suggested

that combining vascular imaging data with
information on traditional CV risk factors could
improve the accuracy of CV risk stratification in
patients with PsD and facilitate earlier initiation
of appropriate treatment to reduce CV events
[22].
Coronary CT Scans
The presence of a carotid artery plaque alone
may not be sufficient to identify patients with
inflammatory arthritis who are at risk for coronary artery disease (CAD) [23]. Coronary computed tomography angiography (CCTA) is a
non-invasive technique that gives direct anatomic visualization of the coronary artery wall,
reliably measures the overall plaque burden,
size and severity of luminal restriction [24], and
identifies vulnerable, lipid-rich plaques with a
high likelihood of rupture leading to an acute
coronary syndrome [25]. Despite that patients
with PsD have an increased risk of CAD compared with controls [17, 26], there are limited
data available on CAD as assessed by CCTA in
this population. Hjuler and colleagues compared prevalence, severity, and subtypes of
coronary plaques between patients with severe
psoriasis, atopic dermatitis (AD), and asymptomatic controls without known CVD. They
found that psoriasis patients had more proximal
lesions, higher prevalence of significant stenosis, and three-vessel disease than patients with
AD. Plaque burden was correlated with age,
hyperlipidemia, and diabetes, but not with disease duration [27]. Increased prevalence, burden, and severity of coronary plaques was
reported in PsA patients without prior diagnosis
of CAD compared to healthy controls. PsA
remained an independent factor for coronary
plaques after adjusting for traditional CV risk
factors and the presence of vulnerable plaques
associated with age, male gender, and disease
duration [28]. Our group showed that PsA
patients without symptoms or diagnosis of CAD
had a higher presence and extent of coronary
plaques, particularly of vulnerable mixed plaque type, compared to controls. Interestingly,
more PsA patients had plaques with higher
plaque volume in the proximal left anterior
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descending coronary segments, which are
known to be associated with a poorer prognosis
of CAD. Independent predictors of increased
plaque burden in PsA were age, maximum CRP,
and number of swollen joints during the disease
course, disease duration, and plasma glucose.
Total plaque volume in the coronary arteries
was associated with a diagnosis of PsA, but not
with metabolic syndrome. Our results suggested
that accelerated formation of coronary plaques
in PsA may associate with underlying disease
activity and severity but is independent of features of the metabolic syndrome [29]. A recent
prospective observational study demonstrated a
decrease in coronary artery plaque disease
indices including lipid-rich plaque and necrotic
core following treatment with biologic agents
suggesting that treatment with biologics favorably modulates coronary artery plaques in psoriasis [30].
PET Scanning
18

F-Fluorodeoxyglucose (FDG) imaging in positron emission tomography (PET) CT scanning is
an advanced imaging technique that is exquisitely sensitive for detecting macrophage activity, and thus enables highly precise
measurements of inflammation in atherosclerotic plaques both in large and medium-sized
arteries. Vascular inflammation detected by
FDG-PET/CT has been shown to predict CV
events independent of traditional risk factors
and is also highly associated with overall burden of atherosclerosis [31]. Moreover, vascular
inflammation is highly sensitive to modulation
of risk factors with preventive strategies such as
statin therapy and therapeutic lifestyle changes,
which are known to mitigate CV risk [32]. In a
seminal study on 60 psoriasis patients using
FDG-PET/CT, psoriasis severity was associated
with aortic vascular inflammation beyond cardiovascular risk factors, suggesting shared
mechanisms between remote inflammation in
the skin and presence of vascular disease [33].
Associations between treatment of skin disease
in psoriasis and change in aortic vascular
inflammation by FDG-PET/CT at 1 year were
investigated in a prospective cohort study
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including 115 patients with mild-to-moderate
psoriasis, of whom 39% received systemic or
biological treatment. Improvement in psoriasis
was associated with improvement in aortic
vascular inflammation independent of CV risk
factors, with greater improvement in vascular
inflammation observed in those who had
higher than 75% reduction in skin disease
severity. These findings suggest that alleviating
remote skin inflammation may have positive
effects on vascular inflammation at 1 year,
similar to the effect of low-dose statin therapy
[34]. Results from a recent prospective study on
the effect of TNFi on subclinical CVD demonstrated reduced progression of carotid plaques
by ultrasound in men with PsD and improvement in vascular inflammation by FDG-PET/CT
in both men and women with PsA independently of traditional CV risk factors, indicating
a potentially protective effect of targeted biologic treatments on CV risk in patients with PsD
[35].

RISK FACTORS
FOR CARDIOVASCULAR DISEASE
IN PSD
Very much in line with the data from psoriasis
patients, PsD patients also have an increased
prevalence of conventional cardiovascular risk
factors compared to the normal population.
Interestingly, PsD patients may also have an
increased risk from non-conventional risk factors such as raised levels of homocysteine,
increased burden of inflammation, and excessive alcohol consumption [36]. A few of the
important comorbidities associated with PsD
will be discussed here.
Hypertension
The prevalence of hypertension has been
reported to be higher in patients with PsA
compared to that in the general population
[19, 37–41] and also in comparison to those
patients with psoriasis only [42]. Overall,
prevalence of hypertension is significantly
higher in patients with PsD. For example,
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according to the results of a recent study, the
chances of having uncontrolled blood pressure
are increased in people with more severe psoriasis, and this association was still significant
even after controlling for other hypertension
risk factors such as high body mass index (BMI),
diabetes mellitus (DM), and high cholesterol
[43]. A meta-analysis confirmed an increased
prevalence of hypertension in psoriasis patients,
with odds ratios (OR) of 1.30 for mild psoriasis
and 1.49 for severe psoriasis [44]. Interestingly,
the presence of hypertension may increase the
risk of incident psoriasis. In the Nurses’ Health
Study involving 77,728 women, patients with
hypertension were found to have a higher risk
of developing psoriasis [45], possibly related to
use of beta-blockers.
In a recent cross-sectional assessment of 283
PsA patients, we have shown that 74% had
elevated blood pressure [46] with prevalence of
hypertension in PsA significantly higher compared to the patients with non-inflammatory
rheumatologic conditions (74 vs. 57%,
p = 0.002) [47]. In another study, using a large
population-based cohort (UK biobank), it has
been shown that CVD outcomes, in particular
hypertension, are significantly higher in PsA
compared to psoriasis and is independent of
known CVD risk factors [48].
Diabetes Mellitus
Potential association of PsD with DM was likely
reported for the first time about six decades ago
[49]. A recent meta-analysis (including about
half of million patients with psoriasis and about
5 million controls), has shown significantly
higher pooled OR for the association between
psoriasis and the risk of type 2 DM (1.76, 95%
CI 1.59–1.96), with a notable dose–effect of
psoriasis on diabetes risk. Importantly, it was
also observed that the risk of DM was highest
among PsA patients compared to pooled OR
(OR 2.18, 95% CI 1.36–3.50 vs. OR 1.76, 95% CI
1.59–1.96) [50]. Similarly, another populationbased, age- and gender-matched study has
revealed a possible association between PsA and
diabetes, but only in women (OR 1.60, 95%
CI 1.02–2.52, p = 0.040) [51]. In a recent study,

it was noted that patients with PsA have a 43%
higher risk of developing DM compared with
the general population, and this risk was especially high in the younger age groups, and
patients having higher levels of disease activity
[52].
It remains to be seen that whether the drugs
which effectively suppress the immune system
reduce the risk of developing diabetes. However, one study compared large cohorts of RA
and psoriasis patients and found that the use of
a TNF inhibitor or hydroxychloroquine but not
methotrexate was associated with a reduced risk
of DM compared with other non-biologic
DMARDs [53]. Further studies, especially in PsA
patients, are needed to confirm these findings.
Obesity
BMI provides an easy way to measure obesity
and is calculated as weight in kilograms divided
by height in meters squared. Adipose tissue
produces more than 50 cytokines and other
molecules, which play an important role in the
inflammatory cascade, and are known as adipokines. These adipokines include adiponectin,
leptin, plasminogen activator inhibitor-1, IL-6,
and TNFa [54]. Adipokines engage in a wide
variety of physiological or pathological processes, including immunity and inflammation
[55]. Hence, adipose tissue is now recognized as
a pro-inflammatory state.
Being obese not only increases the burden of
inflammation among patients with PsA, but it is
also an established risk factor for the development of skin psoriasis. A number of case-controlled studies have shown that patients with
skin psoriasis have higher BMI than the general
population [56, 57]. In addition, such higher
BMI patients are more likely to have more severe skin disease [58]. The potential link between
obesity and PsA is even more complex; three
large prospective studies have shown the dosedependent link of obesity with the diagnosis of
PsA even in different population settings
[59–61].
Reassuringly, quite encouraging results are
shown by interventional studies, where preventing or treating obesity was addressed. In a
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study by Di Minno et al., it was shown that
losing 5–10% of total body weight was associated with a higher achievement of minimal
disease activity (MDA) in PsA patients taking
TNFi (OR 3.75, 95% CI 1.36–10.36, p = 0.011).
Furthermore, those who lost more weight had
even better achievement of MDA (OR 6.67, 95%
CI 2.41–18.41, p \ 0.001) [62].
A more recent prospective interventional
study has found that obese patients with PsA
who followed a short-term, very low-energy diet
demonstrated improvements in multiple
aspects of disease activity. Over a period of
6 months, patients on the restrictive diet
(640 kcal/day) lost a median of 18.7 kg, which
represented 18.6% of their weight, and the
percentage of patients achieving MDA rose from
29.3% at baseline to 53.7% at 6 months
(p = 0.002) [63].
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hypercholesterolemia duration time C 7 years
were at a higher risk of developing psoriasis
(HR = 1.29, 95% CI 1.03–1.61, Ptrend = 0.0002)
and PsA (HR 1.68, 95% CI 1.12–2.52, Ptrend =
0.002). Importantly, this association was noted
to be independent of cholesterol-lowering
medication use [70].
Even more exciting has been the identification of specific immune cells, called CD1-restricted self-lipid–reactive T-cells in the blood or
skin of humans [71], which may be the missing
link between PsD and CVD. Furthermore, in a
strain of mice with self-lipid–reactive T-cells and
high levels of cholesterol, mice with hyperlipidemia began developing skin diseases mirroring
the usual development of psoriasis in humans
[72].
Metabolic Syndrome, Insulin Resistance,
and the Role of Systemic Inflammation

Hyperlipidemia
Hypercholesterolemia is an established risk factor for CVDs. Interestingly, hypercholesterolemia, through the involvement of immune
system, can induce inflammation in the vessel
wall [64]. T-lymphocytes play an important role
in PsA pathogenesis [65], and it has been sown
that one of the early immune cell types activated by hypercholesterolemia is the T-lymphocyte [66].
In patients with psoriasis or PsA, several
groups have found numerous lipid alterations,
including changes in concentrations of total
cholesterol (TC), low-density lipoprotein
cholesterol (LDL-C), triglycerides, or lipoprotein
Lp(a), or decreased concentrations of highdensity
lipoprotein
cholesterol
(HDL-C)
[67, 68]. Moreover, patients with psoriasis or
PsA have dysfunctional LDLs or HDLs, lowvolume LDLs, and LDL efflux disturbances [69].
A recent important study has evaluated
whether a history of hypercholesterolemia is
associated with the risk of developing psoriasis
and PsA in a cohort of 95,540 US women. The
fully adjusted HRs of incident psoriasis and PsA
associated with hypercholesterolemia were 1.25
(95% CI 1.04–1.50) and 1.58 (95% CI
1.13–2.23), respectively. Participants with

Metabolic syndrome (MetSyn) is a cluster of five
classic cardiovascular risk factors [73]. MetSyn is
a well-recognized risk factor for CADs. Recent
studies have estimated that the prevalence of
MetSyn in the Western population is 15–24%
[74, 75]; however, the prevalence of MetSyn
among PsA patients has been reported to be
much higher, at more than 40% [46].
It has been postulated that insulin resistance
(IR) possibly explains the increased cardiovascular comorbidity associated with systemic
inflammatory conditions, such as psoriasis and
other immune-mediated inflammatory diseases
[73]. IR in turn contributes to endothelial cell
dysfunction,
subsequently
leading
to
atherosclerosis and finally to end organ damage, stroke or MI. There is compelling evidence
that IR, MetSyn, and atherosclerotic events may
well share a common inflammatory basis. There
have been a number of studies showing high
prevalence of MetSyn and IR among patients
with PsA [46, 76, 77]. Additionally, we have also
shown that MetSyn and IR are significantly
associated with the severity of PsA after controlling for usual confounders, including severity of psoriasis [46].
Links between inflammation and cardiovascular comorbidities are increasingly recognized.
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Since in PsA there is a co-existence of skin and
of musculoskeletal inflammation, there might
be a greater burden of comorbidities, such as
MetSyn and IR, and consequently of CVDs due
to a greater inflammatory load [46]. There is
emerging convincing data to support this concept with another study showing that an
increased burden of inflammation over time is
associated with the extent of atherosclerotic
plaques in patients with PsA. The cumulative
effect of inflammation was measured by the
time-adjusted arithmetic mean of all measurements from the first visit to the clinic, which
included inflammatory markers and disease
activity indices for both psoriasis and PsA.
However, these associations were not significant
after adjustment for traditional cardiovascular
risk factors, which suggested that the association might be partly mediated by traditional
cardiovascular risk factors [17]. In a recent
study, the cumulative inflammatory burden, as
reflected by cumulative averages of repeated
measures of ESR (ca-ESR), has been shown to
associate with increased arterial stiffness in PsA
patients even after adjustment for cardiovascular risk factors, emphasizing the important role
of chronic inflammation in accelerating the
development of cardiovascular risks in PsA [78].
There has been increasing recognition of
arterial stiffness as a factor contributing to cardiovascular morbidity and mortality. Arterial
pulse wave velocity (aPWV) has been used as the
non-invasive standard for measuring arterial
stiffness. In PsA, a significantly higher aPWV
has been shown when compared to controls,
even after controlling for age, weight, height,
heart rate, central mean pressure, and other
confounders. Importantly, an exclusion criterion in this study was the presence of known CV
risk factors [79]. However, when endothelial
progenitor cells were assessed as an essential
regulatory element of the vascular system, this
did not correlate with parameters of arterial
stiffness [80]. Of note, is a recent study showing
that achieving sustained MDA has a significant
protective effect on vascular plaque progression
(OR 0.273, 95% CI 0.088–0.846, p = 0.024) [81].
Finally, as referred to earlier, we have shown
that higher coronary artery plaque burden in
PsA is independent of MetSyn and is associated
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with underlying inflammatory disease severity
[29]. We have also evaluated the performance of
established CV risk scores against coronary
artery plaque burden using CCTA in PsA
patients without symptoms of CAD. It was
noted that there is suboptimal performance of
established cardiovascular risk scores, however,
multiplication factor of 1.5 (to account for
underlying inflammatory disease) accurately
categorized PsA patients at ‘‘high-risk’’ of CVD,
in line with the observations in RA [16].

CARDIOVASCULAR DISEASE
PREVENTION IN PATIENTS
WITH PSD
Increasing evidence points to good disease
control as being important in mitigating the
effects of systemic inflammation. The screening
for and treatment of traditional risk factors such
as hyperlipidemia or hypertension is also of
significant importance but with some debate
still occurring as to whom should be responsible
for this aspect of patient care. There is a danger
that with time at a premium in the busy doctor’s office that adequate attention to these risk
factors will not be given and the patient will
ultimately suffer as a result. The updated
2015–2016 EULAR recommendations for cardiovascular disease risk management in
inflammatory musculoskeletal disease are quite
clear as to who should take responsibility [82].
In their overarching principles, they state that it
is the treating rheumatologist who is responsible and they should do so by ensuring that CVD
risk assessment and management is being performed regularly, they should record who is
performing it and should make sure that the
patient is aware of the need for regular risk
assessment. In patients with psoriasis, it is a
little less clear as to who should take responsibility but guidelines do recommend that
patients are screened for cardiovascular risk
factors, and that patients are advised to stop
smoking, reduce alcohol consumption, reduce
weight, exercise three times a week for 30 min,
and to have their blood pressure and cholesterol
levels monitored and modified as necessary
[83].

Rheumatol Ther (2020) 7:5–17

13

FUTURE STUDIES

Authorship. All named authors meet the
International Committee of Medical Journal
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article, take responsibility for the integrity of
the work as a whole, and have given their
approval for this version to be published.

There is still much to learn about CVD in PsD,
its causes, and prevention. In particular, we
need to understand better the link between
cardiovascular risk factors, cardiovascular
events, and inflammation in PsD. Is the
increased cardiovascular risk independent of
traditional risk factors or is there an additive
effect with persistent inflammatory disease?
Understanding better the factors contributing
to CVD will drive the rational development of
risk prevention. In relation to biologic and
small molecule therapy in PsD, further studies
need to assess treatment benefit/risk ratio in
relation to cardiovascular disease. Will more
aggressive treatment targeting MDA or remission have a favorable effect or will such an
approach potentially be associated with unanticipated adverse outcomes? Finally, patients
need better education about cardiovascular risk
and how to prevent it. We need to develop
better techniques for implementing lifestyle
changes and we need to understand whether
treatment targets for blood pressure or for lipids
are similar or are different for patients with PsD
as compared to the general population.

SUMMARY AND CONCLUSIONS
Cardiovascular risk factors leading to accelerated atherosclerosis and cardiovascular events
occur more commonly in patients with PsD
with evidence accumulating that this is at least
in part driven by persistent systemic inflammation. Further studies are required to better
understand the mechanisms related to this risk
so as to develop strategies aiming to improve
cardiovascular related morbidity and mortality
outcomes.
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