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Emerging evidence suggests that chronic inflam-
matory diseases such as rheumatoid arthritis 
(RA), systemic lupus erythematosus (SLE) and 
psoriasis have an elevated risk of cardiovascu-
lar morbidity and mortality compared to the 
general population [1–7]. Although fewer studies 
have examined the association between psori-
atic arthritis (PsA) and cardiovascular manifes-
tations, there is increasing awareness that the 
chronic inflammation of PsA may lead to an 
increased risk of cardiovascular disease (CVD) 
[1,7–12]. In addition, there is increasing interest in 
whether PsA adds additional risk for the devel-
opment of CVD beyond that conferred by pso-
riasis alone [13,14]. Several pathogenetic aspects 
of chronic inflammation in psoriasis have been 
outlined in past reviews [9,15–18]. According to 
the ‘psoriatic march’ concept, psoriasis and its 
associated morbidities, such as obesity and meta-
bolic syndrome [19–21] contribute to systematic 
inflammation, leading to insulin resistance, 
where the equilibrium between pro- and anti-
atherogenic effects of insulin is shifted towards 
the former. This in turn triggers endothelial dys-
function, providing the basis for atherosclerosis 
and subsequently major cardiovascular events 
such as myocardial infarction (MI) and stroke. 
Other proposed mechanisms for PsA inflamma-
tion contributing a direct risk for CVD have 
included C-reactive protein, fibrinogen, homo-
cysteine, dyslipidemia and plasminogen activa-
tor inhibitor [9,17,18]. Indeed, several subclinical 
studies using surrogate markers of atherosclerotic 
disease, for instance carotid intima-media wall 

thickness (IMT) and endothelial dysfunction, 
have shown accelerated atherosclerosis in PsA 
patients [17,22–26]. This observation has been 
made in patients without evident CVD and 
without conventional CVD risk factors, known 
to be elevated in psoriasis with and without 
arthritis [9,10,18,20,21,27,28]. Furthermore, at least 
two studies have reported that CVD is the major 
cause of death in PsA [29,30]. There is also some 
preliminary evidence that shows the favorable 
effect of anti-TNF treatment on cardiovascular 
disease risk in PsA [16,31], suggesting that control 
of the inflammatory process decreases occur-
rence of CVD manifestations. Taken together, 
this evidence has led to the establishment of 
guidelines emphasizing the need and importance 
of cardiovascular risk management in PsA [32].

Nevertheless, there are a limited number of 
empirical studies that have investigated the asso-
ciation between onset of PsA and subsequent risk 
of developing clinical or overt CVD. According 
to recent reviews [8,12], the role of systemic 
inflammation remains unclear. Does the inflam-
mation of PsA act independently to increase the 
risk of developing overt CVD, or synergisti-
cally with conventional CVD risk factors? The 
purpose of this report is to review the current 
body of literature on PsA and overt CVD, weigh 
the strength of existing evidence, and discuss 
methodological challenges for future research. 
For the purpose of this review, clinical or overt 
cardiovascular disease was defined as myocardial 
infarction, angina, cerebrovascular disease, con-
gestive heart failure, peripheral vascular disease 

Psoriatic arthritis (PsA) is a chronic inflammatory arthritis associated with psoriasis. Emerging evidence 
suggests that the systemic inflammation of PsA may lead to an increased likelihood of developing overt 
cardiovascular disease (CVD). It has been hypothesized that this systematic inflammation leads to insulin 
resistance, in turn triggering endothelial dysfunction and providing the basis for accelerated atherosclerosis. 
Ultimately, this results in major cardiovascular events such as myocardial infarction and stroke. However, 
there are a limited number of studies that have investigated the association between the onset of PsA 
and subsequent risk of overt CVD. Therefore, questions remain about the role of inflammation in the 
development of overt CVD. The purpose of this report is to review the literature on PsA and overt CVD, 
weigh the strength of existing evidence and discuss methodological challenges for future research.

Keywords: cardiovascular disease n cardiovascular mortality n chronic 
inflammatory diseases n psoriatic arthritis

Janice A Husted*1 
& Geum Ju Song1

1School of Public Health & Health 
Systems, University of Waterloo, 
200 University Avenue West, Waterloo, 
Ontario, N2L 3G1, Canada  
*Author for correspondence: 
Tel.: +1 519 888 4567 
Fax: +1 519 746 2510 
jhusted@uwaterloo.ca

Psoriatic arthritis and risk of overt cardiovascular disease: 
review of the evidence

part of



Special Report Husted & Song

Int. J. Clin. Rheumatol. (2012) 7(6)616 future science group

Psoriatic arthritis and risk of overt cardiovascular disease: review of the evidence Special Report

and hypertension. The inclusion of hyperten-
sion was consistent with previous studies that 
have investigated the link between PsA and overt 
CVD [13,33–37]. Due to space constraints, this 
report did not review the subclinical studies or 
the conventional cardiovascular risk factor stud-
ies, with the exception of those that provide data 
on hypertension [26,38].

Method
In May 2012, an electronic literature review was 
conducted to identify published reports using 
Medline PubMed and Embase. All studies were 
restricted to those in humans and in the English 
language. Search terms combined inflammatory 
disease terms (“psoriasis” OR “psoriatic arthri-
tis” OR “spondylarthropathies”) AND cardio-
vascular disease terms (“cardiovascular disease” 
OR, “cardiovascular death” OR “cardiovascu-
lar mortality” OR “mortality” OR “myocardial 
infarction” OR “cerebrovascular disease” OR 
“stroke” OR “transient ischemic attack” OR 
“hypertension” OR “congestive heart failure” 
OR peripheral vascular disease” OR “angina”).

Titles and abstracts from this initial search 
were reviewed to identify relevant papers. 
Exclusions included: reviews, editorials, nonclini-
cal papers, nonadult population and clinical stud-
ies of psoriasis that did not provide data on the 
subgroup of psoriasis patients with arthritis. In 
addition, potentially relevant papers that did not 
include a comparison group [39–42] were excluded. 
Another potentially relevant study by Jamnitski 
et al. was also excluded [43]. Since the comparison 
group consisted of RA patients, this study was 
unable to determine whether the chronic sys-
temic inflammation of PsA was associated with 
an increased risk of overt CVD compared with a 
population without chronic systemic inflamma-
tion. Additionally, we excluded a study that inves-
tigated the relationship between PsA and mitral 
valve prolapse, a condition not included in our 
definition of CVD [44]. Reference lists of reviews 
and relevant articles were also hand searched to 
identify additional articles.

Results
A total of ten studies were included in this 
review [13,14,26,30,33–38]. Eight studies examined 
the association between PsA and cardiovascular 
morbidity (Tables 1 & 2) and two investigated the 
link between PsA and cardiovascular mortality 
(Tables 3 & 4). Studies were conducted between 
1978 and 2010 in Canada, USA, Denmark, 
Israel and Hong Kong. The number of PsA 
patients ranged from 47 to 3066. At study entry 

the mean (median) age of PsA samples ranged 
from mid-40s to early 50s, and the propor-
tion of males ranged from 47.0 to 56.2%, with 
one exception. The study by Li et al. included 
women only (i.e., participants of the 1989 
Nurses’ Health Study II) [33].

Morbidity studies
Six of the eight morbidity studies used a case–
control design [26,34–38], one used a cross-sec-
tional design, nested within a retrospective 
cohort study [13], and one used a retrospective 
cohort study design [33]. As shown in Table 1, 
studies varied in terms of ascertainment of PsA 
sample, diagnostic criteria, nature of comparison 
group, operational definition of cardiovascular 
disease and methods used to ascertain cardiovas-
cular end points (e.g., administrative databases, 
medical charts and patient reports). However, 
all studies ascertained prevalent cases of PsA and 
prevalent cases of cardiovascular disease (Table 2), 
including the study by Li et al., where only non-
fatal incident events were ascertained [33]. The 
assessment of conventional CVD risk factors 
varied across studies, with four (50%) consider-
ing age and gender only [13,26,34,38]. The study by 
Li et al. accounted for many conventional CVD 
risk factors, including age, BMI, ethnicity, fam-
ily history, smoking, alcohol consumption and 
hyperlipidemia [33].

Hypertension
Of the eight morbidity studies, seven provided 
data on the association between PsA and preva-
lence of hypertension. The majority (71.4%) 
reported a significantly increased prevalence in 
PsA patients compared with the general popula-
tion or comparison group (Table 2). Where avail-
able, the adjusted prevalence odds ratios (PORs) 
ranged from 1.3 to 2.1, with one exception. In the 
study by Khraiski et al., the PORs ranged from 
4.8 to 17.9, varying by disease duration and gender 
(Table 2) [34]. One study controlled for the impact 
of surveillance bias (i.e., more intensive medical 
follow-up in PsA patients compared to the general 
population) and found that the age- and gender-
standardized POR was reduced from 1.9 to 1.29, 
but remained statistically significant [13]. 

Two studies reported no association 
between PsA and prevalence of hypertension, 
after adjusting for age and gender [26,38]. The 
lack of statistical significance in the study by 
Kimhi et al. may be due to the relatively small 
number of PsA patients included in the age-
matched analyses (n = 30, including four with 
hypertension) [26]. 
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Coronary artery disease
Five studies examined the association between 
PsA and coronary artery disease (CAD), vari-
ably defined as myocardial infarction (MI) or 
simply CAD or ischemic heart disease (IHD) 
(Table 2). Of these studies, two reported a sig-
nificantly increased prevalence of CAD in PsA 
compared with the comparison population, after 
adjusting for age and gender (POR ranged from 
1.3 to 2.57) [13,37]. The third study reported an 
increased incidence of nonfatal MI events in 
women, after adjusting for multiple traditional 
CVD risk factors (hazards ratio [HR] = 4.18 
[95% CI: 1.96–8.90]) [33], although the number 
of nonfatal MIs was small (n = 7). The fourth 
study reported no association between PsA and 
CAD [36]. However, the wide 95% CI around 
the adjusted OR of 0.7 (95% CI: 0.4–1.3) sug-
gested that the data were compatible with a ‘true’ 
increased or decreased prevalence of CAD, but 
the sample size was insufficient to have adequate 
statistical power (Table  2). Similarly, the fifth 
study reported inconclusive findings due to the 
small number of CAD events (n = 5) [34]. 

Two of these studies also reported on the 
prevalence of angina, with one reporting an 
increased prevalence, after adjusting for age and 
gender (POR = 1.97 [95% CI: 1.24–3.12]) [13]. 
The second study produced inconclusive results 
owing to the small number of events (n = 3) [34].

Cerebrovascular disease
Four studies provided data on the association 
between PsA and stroke events (Table 2). One 
reported a significantly increased prevalence of 
stroke events in PsA, after adjusting for age and 
gender (POR = 1.3 [1.1–1.7]) [37]. The second 
study found an increased incidence of non
fatal stroke events in women, once adjusting for 
multiple CVD risk factors (adjusted HR = 2.40 
[95% CI: 0.77–7.51]), but did not achieve sta-
tistical significance, possibly owing to the small 
number of events (n =  3) and low statistical 
power [33]. The remaining two studies reported 
no significant association, but again the num-
ber of events was small in both studies (n = 8 
and 5, respectively) and the 95% CI around the 
estimated parameter was wide, indicating low 
statistical power (Table 2) [13,36]. 

Congestive heart failure
Only three studies presented data on conges-
tive heart failure (CHF) (Table 2). Two indicated 
a significant increase in the prevalence of CHF 
among PsA patients compared to the comparison 
population. Kondratioul et al. reported a twofold 

increase in prevalence, after adjusting for a range 
of conventional cardiovascular risk factors [36]. 
Unfortunately, the time-dependent risk factors 
were measured 10 years prior to study entry. Han 
et al. found a 50% increase in prevalence after 
adjusting for age and gender [37]. The third study 
failed to report a significant association, again pos-
sibly due to low statistical power, as reflected in 
the wide confidence interval around the estimated 
POR of 1.19 (95% CI: 0.50–2.86) (Table 2) [13].

Finally, one study showed a 60% increase in 
prevalence of peripheral vascular disease in PsA 
patients compared with the control population, 
once adjusting for age and gender [37]. 

Mortality
Two studies provided data on the risk of car-
diovascular mortality [14,30]. Both studies used 
a retrospective cohort design, relying on existing 
administrative or clinical databases for informa-
tion on diagnosis, selected covariates and mor-
tality end point, and enrolled PsA patients with 
established or severe disease (Table 3).

Using a hospital-based cohort of psoriasis 
patients, Ahlehoff et al. reported a statistically 
significantly increase of 84% in cardiovascular 
mortality in the patients with PsA, compared 
with the general population, once adjusting for 
age, gender, comorbidity, concomitant medica-
tion and socioeconomic status (Table 4) [14]. It was 
also reported that this increased risk remained 
after accounting for baseline healthcare consump-
tion and surveillance bias. There were insufficient 
numbers of MI, stroke and coronary revascular-
ization events to calculate risk estimates by type 
of cardiovascular event in the subgroup of PsA 
patients. However, among patients with severe 
psoriasis (n  =  2621), including the 607 with 
PsA, there was a statistically significant increase 
of 45, 71 and 77% in MI, stroke and coronary 
revascularization events, respectively.

In a specialty clinic-based cohort, Wong et al. 
also reported an increased risk of 33% in death 
due to cardiovascular disease compared with 
the general population, once adjusting for age 
and gender [30]. However, this difference did 
not achieve statistical significance, presum-
ably due to low statistical power owing to the 
small number of observed/expected events [30]. 
This is reflected in the wide 95% CI around 
the estimated standard mortality ratio of 1.33 
(95% CI: 0.72–21.53).

Discussion
This report provides a summary of existing 
evidence on the relationship between PsA and 
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the risk of developing overt cardiovascular dis-
ease. After a systematic search of the literature, 
we identified eight studies that examined the 
association between PsA and overt cardiovas-
cular morbidity, defined here as hypertension, 
MI, angina, cerebrovascular disease, CHF and 
peripheral vascular disease. Data were sparse, 
with seven, five, four, three, two and one studies 
providing data on hypertension, CAD, cerebro-
vascular disease, CHF, angina and peripheral 
vascular disease, respectively. Only two studies 
examined the association between PsA and the 
risk of cardiovascular mortality. 

Moreover, there was limited evidence to sug-
gest that PsA increased the risk of developing 
overt CVD. The strongest body of evidence 
supported an association between PsA and 
prevalence of hypertension, with five of the 
seven studies showing an increased prevalence 
in PsA, compared with the general population. 
However, these studies failed to establish a clear 
temporal sequence between onset of PsA and 
subsequent risk of developing hypertension. 
Therefore, important questions remain unan-
swered: is the increased prevalence a result of 
PsA itself, or the result of coexisting comorbidi-
ties or conventional CVD risk factors, such as 
obesity and smoking, or the consequence of dis-
ease duration or related treatments, or simply 
the effect of selection and detection biases that 
operate in existing studies?

Similar questions remain about the link 
between onset of PsA and the major cardiac 
end points, namely CAD and stroke. Three 
of five studies showed an increased prevalence 
(not incidence) of CAD. Moreover, the two 
studies that found no evidence of an associa-
tion between PsA and CAD suffered from low 
statistical power. The results for both stroke 
and CHF were also inconclusive owing to the 
small number of studies, the inability of positive 
studies to establish a clear temporal sequence 
between onset of PsA and subsequent risk, and 
the low statistical power of negative studies.

There was some evidence to suggest that 
PsA increased risk of CVD mortality. To our 
knowledge, only two studies have specifically 
reported on the association between PsA and 
cardiovascular mortality [14,30]. Both reported 
an increased risk (ranging from 33 to 84%) com-
pared with the general population, although in 
one study the observed increased risk did not 
achieve statistical significance, presumably due 
to low statistical power [30]. Of note, both studies 
recruited PsA patients with more established or 
severe disease, and neither study adjusted for the Ta
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effects of conventional CVD risk factors such as 
smoking, diabetes and obesity.

Future research in this area requires stud-
ies that are designed to address methodological 
limitations of existing research. As suggested 
by others [5,45,46], a prospective cohort design is 
likely the best suited, since it has many advantages 
over previously used cross-sectional (prevalence), 
case–control and retrospective cohort designs. By 
starting with an inception (early disease) cohort 
without overt cardiovascular disease, a prospec-
tive study is able not only to establish a clear tem-
poral sequence between onset of PsA and risk of 
overt cardiovascular disease, but also to minimize 
the effect of potential selection biases imbedded in 
a prevalence cohort. In addition, there is a greater 
likelihood of obtaining an adequate sample size 
through a priori sample size (power) calcula-
tions, multisite collaborations, and long-term 
follow-up in order to observe an adequate num-
ber of events. Furthermore, data collection on the 
range of conventional cardiovascular risk factors 
is feasible, making it possible to account for their 
confounding or modifying influences in the 
analyses. It is also possible to ascertain prospec-
tively all fatal and nonfatal incident CVD events, 
using the same assessment methods for both the 
PsA and non-PsA cohort members. This poten-
tially reduces the effect of ascertainment biases 
inherent in existing studies. Plus the prospective 
follow-up allows for the ascertainment of inci-
dent events using reliable and valid methods. As 
noted by Kramer et al., the quality of the evidence 
is reduced for cardiac end points that are either 
difficult to define clinically or lack reliability 

when ascertained from administrative databases 
or from patient reports (e.g., angina, congestive 
heart failure) [5]. Nevertheless, there are major 
disadvantages of the prospective cohort design, 
in particular the enormous time, effort and costs 
that are required to assemble a sufficiently large 
cohort of both PsA and non-PsA members and to 
follow the cohort over an extended period, while 
ensuring minimum attrition and missing data. In 
addition, aggressive anti-inflammatory treatments 
in PsA patients may make it difficult to detect an 
elevated risk of overt CVD, if it truly exists.

Conclusion
There was limited evidence to suggest that PsA 
increased the risk of developing overt cardiovas-
cular disease. Well-designed prospective stud-
ies with long-term follow-up are best suited to 
address this relationship, but pose considerable 
challenges, raising doubts about their feasibility. 
However, other recent reviews have indicated 
that patients with PsA have an increased preva-
lence of conventional CVD risk factors, as well 
as accelerated atherosclerosis, even in the absence 
of CVD risk factors [6,8,47]. Therefore, the clini-
cal management of both conventional CVD 
risk factors and systemic inflammation is rec-
ommended to reduce the risk of cardiovascular 
manifestations in PsA patients [1,8,16,32].

Future perspective 
Cardiovascular manifestations in PsA will 
continue to have major implications for patient 
management. Systemic anti-inf lammatory 
treatment options should carefully consider 

Executive summary

Background

�� Psoriatic arthritis (PsA) is an inflammatory arthritis associated with psoriasis.

�� There are questions about the contribution of the systemic inflammation to the subsequent development of overt cardiovascular 
disease (CVD).

Method

�� Systematic literature search using Medline PubMed and Embase. Search terms combined inflammatory disease terms and CVD terms. 

Results

�� Overall data were sparse, with seven, five, four, three, two and one studies providing data on hypertension, coronary artery disease, 
cerebrovascular disease, congestive heart failure, angina and peripheral vascular disease, respectively. 

�� Results of positive studies were inconclusive owing to ambiguities about temporal sequence between PsA onset and risk of CVD and to 
prevalence-incidence bias, whereas negative studies suffered from low statistical power.

�� Two studies examined the association between PsA and risk of cardiovascular mortality, and both reported an elevated risk in patients 
with more established or severe disease.

Conclusion

�� There was limited evidence to suggest that PsA increased the risk of developing overt CVD. 

�� Future research requires study designs that are able to address methodological limitations of existing studies.

�� Where feasible, a prospective cohort design is likely the best suited, since it has many advantages over the previously used  
cross-sectional (prevalence), case–control and retrospective cohort designs.
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their potential effects on cardiovascular health. 
In addition, standard clinical practice will 
incorporate strategies to improve patients’ con-
ventional CVD risk profile, such as smoking 
cessation counseling, dietary referral or coun-
seling to promote healthy body weight and eat-
ing practices, and, where necessary, treatment of 
hypertension and hyperlipidaemia. Additional 
randomized clinical trials are required to study 
the risks and benefits of aggressive systemic 
anti-inf lammatory therapies on subclinical 
and clinical cardiovascular endpoints. Where 
feasible, the results of prospective cohort stud-
ies will help to clarify the causal (or noncausal) 
pathways linking chronic inflammation of PsA 
and overt cardiovascular disease.
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