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SUMMARY
Objective. Spondyloarthritis is a family of inflammatory diseases subdivided into those affecting the spine, called
axial spondyloarthritis, and those involving peripheral joints, such as psoriatic arthritis (PsA). Several studies
have reported differences in clinical manifestations, outcomes, and treatment responses between male and fe-
male PsA patients. The aim of our review was to evaluate if differences may also be identified in the context of
cardiovascular (CV) risk factors and diseases.
Methods. Patients with PsA have a higher CV risk than the general population. The increased CV risk associ-
ated with PsA is likely caused by the complex interplay of traditional CV risk factors, chronic systemic inflam-
mation, and side effects related to the use of certain anti-rheumatic drugs.
Results. Sex differences in CV risk factors in PSA patients, according to several studies, are controversial. How-
ever, the few studies that reported sex-stratified estimates did not find differences in the risk of stroke and myo-
cardial infarction between sexes. The same also holds true for CV mortality. These mixed results may be related
to the different study designs and case definitions, as well as genetic and geographical variability across the in-
vestigated populations.
Conclusions. In conclusion, our review suggests that the evaluation of sex-gender aspects of CV comorbidities
in PsA should be a central step in the context of personalized medicine in order to prevent and treat properly
associated comorbidities.
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dyslipidemia, mortality.

soriatic arthritis (PsA) is a chronic sys-

temic inflammatory disease that affects
approximately one-third of patients with
psoriasis (PsO) (1). PsA is part of the spec-
trum of spondyloarthritides (SpA) (1),
which presents with various clinical mani-
festations such as peripheral arthritis, axial
disease, dactylitis, and enthesitis in patients
who have either visible or hidden PsO, typ-
ically within 10 years of PsO onset (2). The
prevalence of PsA among patients with PsO
is 23.8% in studies in which the Classifica-
tion Criteria for Psoriatic Arthritis were ap-
plied (3), while in the general population,
PsA is much rarer (0.13%) (4). The muscu-
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loskeletal features of PsA can be classified
into two main types: peripheral (polyarticu-
lar, oligoarticular, distal arthritis, and arthri-
tis mutilans) and axial manifestations (1, 5).
The axial condition, known as axial PsA or
psoriatic (pelvi)-spondylitis, primarily af-
fects the spine and sacroiliac joints and is
observed in 25-70% of patients with PsA,
with exclusive axial involvement in 5% of
patients (6).

Although PsA affects men and women
equally (3), a growing body of research has
demonstrated sex- and gender-related dis-
parities in clinical characteristics, disease
activity, patient-reported outcomes (PROs),
and response to treatment. The term sex re-
fers to the biological attributes that encom-
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pass physical and physiological features,
while the term gender is related to socially
constructed norms that determine roles and
relationships in any society.

Peripheral arthritis has generally been ob-
served to be more prevalent in women than
in men (7). Polyarticular presentation is
more common in the female population,
whereas oligoarticular presentation pre-
dominates in the male population (8, 9), as
previously shown by Eder et al. (10). En-
thesitis is significantly more prevalent in
women (8, 9), while psoriatic nail dystro-
phy and radiological axial involvement are
more often encountered in men (8). How-
ever, a systematic review by Coates et al.
(7) did not reveal sex differences in severity
measures of enthesitis.

Globally, earlier literature and a recent re-
view supported the finding that axial dis-
ease is more prevalent in men (7, 10, 11).
However, this conclusion did not agree with
the analysis of the United States (US) Cor-
rona PsA/Spondyloarthritis Registry, which
found no significant differences in the axial
involvement percentages between men and
women (12).

PROs, which are patients’ reports of their
health, quality of life, or functional status in
relation to treatment, mainly recording pain
and functioning, score worse in women
than in men (13). Differences in pain per-
ception between males and females arise
from a complex interaction of biological,
psychological, and socio-cultural factors.
Experimental data indicate that sex hor-
mones play a central role in influencing sex
differences in pain sensitivity. In fact, estra-
diol and progesterone have composite ef-
fects on pain sensitivity, with studies de-
scribing both pro-nociceptive and anti-no-
ciceptive properties (14). Of note, estrogen
level fluctuations increase pain perception
in women, while stable hormone levels
have protective effects against nociception.
On the contrary, testosterone protects males
against pain probably through the reduced
production of pro-inflammatory cytokines
such as tumor necrosis factor-o. (TNF-a)
(15).

Moreover, women score significantly worse
on the Health Assessment Questionnaire,
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indicating more pronounced difficulty than
men with daily living activities (7). In pa-
tients with similar PsA disease activity and
treatment, women experience greater dis-
ease impact with a worse quality of life
score (p=0.02), greater disability (p<0.01),
and work activity impairment (p<0.01) than
men (16).

Several observational studies have reported
differences in outcomes between male and
female patients with PsA, similar to what
has been observed in axial spondyloarthritis
(axSpA) (17). Gender differences in re-
sponse to and retention of biologic disease-
modifying antirheumatic drugs (DM ARD:s),
such as TNF inhibitors (TNFi), have been
observed. The Danish DANBIO registry
(18) and the British BSRBR registry (19)
have shown that women with PsA receiving
TNFi develop more side effects than men,
possibly leading to an earlier discontinua-
tion of these drugs. A systematic review by
Generali et al. concluded that women have
lower retention rates compared to men for
TNFi but not for methotrexate (20). Moreo-
ver, women with PsA-initiating TNFi are
less likely to achieve remission or minimal
disease activity/very low disease activity
than men (21, 22). A recent real-world
study showed that while females with PsA
manifested higher baseline disease activity
and functional impairment, they experi-
enced a less pronounced improvement than
males with biological DMARDs (9). In
fact, males had better 12-month responses
and persistence with ustekinumab and TNFi
than females. The same study highlighted
gender differences in non-DMARD medi-
cations since females took non-steroidal
anti-inflammatory drugs (NSAIDs) slightly
less frequently than males but were more
likely to be taking antidepressants (9). It is
still unclear if the sex/gender differences
observed in clinical manifestations, out-
comes, and treatment responses of patients
with PsA are also present in associated co-
morbidities. The aim of our review was to
evaluate if differences may also be identi-
fied in the context of cardiovascular (CV)
risk factors and CV diseases (CVD), which
are recognized as the most frequent PSA co-
morbidities.
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Cardiovascular risk factors

The analysis of the German BARMER
health insurance database (23), comparing
11,984 people with PsA and DMARD ther-
apy in 2021 with 119,840 sex- and age-
matched controls, revealed that CV risk fac-
tors were more frequent in PSA than in con-
trols. This applied to hypertension (57%
versus 42% in controls), dyslipidemia (32%
versus 27%), obesity (22% versus 11%),
and diabetes (21% versus 13%). Men more
often than women had dyslipidemia (36%
versus 31%), CVD (21% versus 14%) and
gout (8% versus 2.7%). Conversely, women
more often had lung disease (22% versus
16%), depression (32% versus 21%), hypo-
thyroidism (26% versus 9%), osteoporosis
(18% versus T%) and osteoarthritis (OA)
(39% versus 28%). Of note, polypharmacy,
consisting of PsA-specific, pain- and co-
morbidity-related medications, was signifi-
cantly more frequent in PsA (49%) than in
controls (17%) and higher in women (52%)
than men (45%) (23).

PsA patients of Asian ethnicity share with
Caucasians a significant burden of CV risk
factors and CVD. An epidemiological sur-
vey of patients with PsA by the Japanese
Society for Psoriasis Research from 2017 to
2020 revealed that 56.3% of the patients had
a history of comorbidities including hyper-
tension (35.9%; men 39.6%, women
29.2%), dyslipidemia (20.7%; men 22.9%,
women 16.8%), diabetes mellitus (DM)
(19.2%; men 21.5%, women 14.9%), hy-
peruricemia (13.5%; men 19.8%, women
2.2%), CVD (4.1%; men 5.0%, women
2.5%), and cerebrovascular disease (3.9%;
men 4.1%, women 3.4%) (24). Globally,
more men than women had comorbidities,
especially hyperuricemia. Patients with PsO
were less likely than patients with PsA to be
affected by CVD. The cross-sectional study
of Haque et al. compared comorbidities as-
sociated with PsA to those occurring in non-
PsA forms of SpA (25). CV and metabolic
comorbidities were increased in patients
with PsA, with hypertension, coronary ar-
tery disease (CAD), and hyperlipidemia
showing a significantly higher prevalence

(p<0.001, p=0.02, and p<0.001, respective-
ly) among patients with PsA compared to
non-PsA SpA. Moreover, significantly
(p=0.03) more patients with PsA (9.92%)
met the criteria for metabolic syndrome
(MetS) compared with those in the non-PsA
SpA (4.68%). A higher prevalence of type II
DM, gout, hyperuricemia, stroke, and CAD
was found in men, while malignancy, de-
pression, and hypertension were detected
more commonly in women (p<0.001) in
both the PSA and non-PsA SpA patients.
Conversely, a population-based, cross-sec-
tional study in Israel showed a higher preva-
lence of type II DM in female patients with
PsA compared to age- and sex-matched pa-
tients without PsA (26).

These inconsistent results in the prevalence
of type Il DM in males and females with
PsA may be related to the variable impact
of several sex and gender-related factors in-
volved in the development of diabetes in the
two studies. In particular, steroid hormones
largely contribute to sex-related diabetes
susceptibility. In premenopausal women,
estrogen protects them from type 2 DM by
increasing insulin sensitivity and glucose-
stimulated insulin secretion, thus producing
lower fasting glucose levels compared to
men (27). In addition, women are less insu-
lin sensitive during the luteal phase of the
menstrual cycle, while they are more prone,
at menopause, to develop DM due to estro-
gen deficiency (27).

Waist circumference describes visceral adi-
pose tissue (VAT) more accurately than
body mass index (BMI) in women, thus
representing a more reliable predictor of
cardiometabolic diseases. This may be due
to the more pronounced loss of muscle and
bone mass with age and the greater increase
in VAT after menopause in women com-
pared with men of similar age (28). A ge-
nome-wide association study supported the
role of VAT as a potential independent risk
factor for type 2 diabetes in Caucasian fe-
males (29). Additionally, psychosocial risk
factors such as level of education, socioeco-
nomic and occupational status, and income
have a stronger impact on the risk of devel-
oping type 2 DM in women compared with
men (30). Hypertension is also a well-rec-
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ognized comorbidity of PsA. A study that
compared 611 patients with PsA and 449
with PsO revealed that hypertension was
the most frequent comorbidity of PsA
(37.1%) and was more prevalent than in pa-
tients with PsO alone (20%) (31). Similarly,
dyslipidemia is more frequent in patients
with PsA compared to patients with PsO
[28% versus 13.5%; odds ratio (OR) 2.5;
95% confidence interval (CI) (1.7- 3.3)] and
those with rheumatoid arthritis (RA) (32).
An abnormal lipid profile with an unfavora-
ble atherogenic ratio [reduction in high-
density lipoprotein (HDL) cholesterol and
elevated circulating triglyceride levels] has
been reported in PsA (33, 34). An epide-
miological, observational, single-center,
and retrospective study did not find differ-
ences between males and females with re-
gard to the frequency of dyslipidemia
(39.4% and 39.4%, respectively), nor in the
concentrations of total HDL, low-density
lipoprotein cholesterol, and triglycerides
(8). A study on 940 consecutive patients
who attended an outpatient arthritis clinic
(35) revealed a significantly higher BMI in
those with PsA compared to RA (p<0.001)
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or ankylosing spondylitis (AS) (p<0.001).
Accordingly, patients with PsA have a high-
er mean BMI than those with PsO, RA, and
the general population (29.6, 27.9, 27.3,
and 26.1, respectively).

Increasing age and female gender were risk
factors for obesity in PsO and PsA patients
(36). There was a tendency (0.06) for wom-
en with PSA to be obese (39.4%) compared
to men (24.2%) (8). On the contrary, a sys-
tematic review by Coates et al. on sex-spe-
cific differences in PsA disclosed that
among the ten studies reporting BMI val-
ues, only two found significantly higher
BMI values in females than in males (7).
Overweight and obesity have been reported
to be associated with a reduced likelihood
of achieving sustained minimal disease ac-
tivity in PsA, regardless of treatment (34).
Moreover, a prospective study identified
obesity as an independent risk factor for
failure to achieve minimal disease activity
[hazard ratio (HR) 4.9 (3.04-7.87)] as well
as for relapse over 24 months (37). Of note,
in 41 patients with PsA and BMI >33kg/m?,
a median weight loss of 18.6% from base-
line weight through a very low-energy diet

Table | - Cardiovascular risk factors in psoriatic arthritis.

Authors Study design Study population Main results Sex/gender differences in CV risk factors
Albrecht et al., | Cross-sectional | 11,984 patients Hypertension, dyslipidemia, Dyslipidemia, cardiovascular disease,
2023 with PsA and DMARD | obesity, and diabetes were and gout were more frequent in men

therapy and 119,840 more frequent in PsA than than women. Females had lung diseases,
sex- and age-matched | in controls depression, hypothyroidism, osteoporosis,
controls and osteoarthritis more often than men
Kamiya and Annual 1641 (1032 men and 56.3% of PsA patients Globally, more men than women had
Ohtsuki, epidemiological | 609 women) enrolled had a history of CV and comorbidities, especially hyperuricemia
2023 surveys from 131 medical comorbidities
institutions
Haque et al., Cross-sectional | 262 patients with PsA | CV and metabolic Males showed a higher prevalence
2016 and 256 patients with | comorbidities were increased | of diabetes, gout, hyperuricemia, stroke,
non-PsA SpA in patients with PsA, compared | and CAD, while malignancy, depression,
to non-PsA SpA and hypertension were detected more
commonly in females in both the PsA
and non-PsA SpA patients
Menis et al., Observational, 132 with a confirmed Polyarticular form, enthesitis, No differences between males and females
2023 single-center, diagnosis of PsA were more frequent in females. | in the frequency of dyslipidemia and in the
retrospective according to the Oligoarthritis, nail dystrophy, levels of total, HDL, LDL cholesterol
CASPAR criteria radiological axial involvement, | and triglycerides.
and hyperuricemia were more | There was a tendency (0.06) for females
frequent in males with PsA to be obese compared to males

CV, cardiovascular; PsA, psoriatic arthritis; non-PsA SpA, non-PsA forms of spondyloarthritis; DMARD, disease-modifying antirheumatic drug; CAD, coronary artery
disease; HDL, high-density lipoprotein; LDL, low-density lipoprotein; CASPAR, classification criteria for psoriatic arthritis.
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led to a significant improvement in disease
activity scores at 6 months (38). Weight loss
was associated with decreased levels of lep-
tin and cytokines, in particular interleu-
kin-23, partly explaining the anti-inflam-
matory effect of weight reduction in PsA
(39). Whether such intervention is equally
effective for males and females is a matter
of speculation. MetS is a pathologic condi-
tion characterized by abdominal obesity,
insulin resistance, hypertension, and hyper-
lipidemia that significantly increase the risk
of CVD. The overall prevalence of MetS is
significantly (p<0.001) higher in PsA
(38%), compared to the general population
(10-12%), RA (20%), and AS (11%), with
no relationship with disease duration (40).
All data are summarized in Table 1.

Cardiovascular diseases

A meta-analysis including 11 observational
studies showed a 43% increased risk of
CVD in patients with PsA compared with
the general population [pooled OR 1.43;
95% CI (1.24-1.66)] (41). The risk for myo-
cardial infarction (MI), cerebrovascular dis-
eases, and heart failure was increased by
68%, 22%, and 31%, respectively. All the
studies included were adjusted for age and
gender, and no separate analysis for males
and females was performed. A study that in-
vestigated risk factors and the incidence of
CVD in a cohort of patients with PsA over
more than 35 years revealed that a signifi-
cant proportion of patients developed CVD
during the course of their disease (42). An
estimated 19.8% of patients fulfilled the
composite CV event (with components in-
cluding M1, ischaemic stroke, revasculariza-
tion, or CV death) by age 70, and 30.1% of
patients by age 80. In each of the investi-
gated decades (50, 60, 70, and 80), men had
a higher estimated cumulative probability of
developing primary CVD than women.
Similarly to what has been observed in the
general population (43), in patients with
PsA, the increase in CVD generally occurs
in women a decade later than in men (7th
decade in women and 6th in men). A popu-
lation-based cohort study showed that the
incidence of ischaemic heart disease, pe-
ripheral vascular disease [adjusted relative

risk (RR,;) 1.27 (95 CI1 1.05, 1.54) and RR
1.40 (95 CI 1.02, 1.92), respectively], but
not of cerebrovascular disease, as well as the
three CV conditions combined, was signifi-
cantly higher in a PsA cohort than in the
general population, with no significant dif-
ference between PsA and PsO for any CV
outcome (44). No separate analysis for
males and females was performed. A meta-
analysis of cohort studies that aimed to
quantify and compare the risk of stroke for
the major types of arthritis revealed that
stroke risk was significantly increased in RA
[relative risk (RR) 1.38, 95% CI 1.29-1.48],
AS (RR 1.49,95% CI 1.25-1.77), PsA (RR
1.33,95% CI 1.22-1.45), and gout (RR 1.40,
95% CI1.13-1.73), but not in OA (RR 1.03,
95% CI 0.91-1.16) (45). Age and sex sub-
group analyses indicated that stroke risk in
arthritis was similar for both sexes (men:
RR 1.44, 95% CI 1.28-1.61; women: RR
1.47, 95% CI 1.31-1.66). The finding that
OA confers no additional risk of stroke sug-
gests that systemic inflammation (a key fea-
ture of arthritis but not OA) may be the di-
rect cause of the increased risk of stroke. A
systematic review and meta-analysis com-
pared the risk for incident MI across five
major types of arthritis (RA, PsA, AS, gout,
and OA) in population-based and case-con-
trol studies (46). In studies adjusted for age
and sex only, the risk of incident MI was
significantly increased in RA (pooled RR
1.69, 95% CI 1.50-1.90), gout (pooled RR
1.47, 95% CI 1.24-1.73), PsA (pooled RR
1.41, 95% CI 1.17-1.69), OA (pooled RR
1.31,95% CI 1.01-1.71). Associations with
MI were attenuated for all types of arthritis
in studies that adjusted for traditional risk
factors but remained significant for RA,
gout, and PsA. Among studies that provided
sex-stratified estimates, the pooled RR for
MI was significantly increased in both
women and men (46). In conclusion, al-
though the estimation of CVD risk in PsA is
controversial and data are limited, recent
studies have suggested that patients with
PsA may have an increased risk of CVD in
comparison with healthy controls. Sex and
gender differences in CVD burden in pa-
tients with PsA are poorly investigated, but
the few studies that reported sex-stratified
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Table Il - Cardiovascular diseases in psoriatic arthritis.
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to 2013 at the University
of Toronto PsA clinic

(ML, ischaemic stroke,
revascularization or
cardiovascular death) by age
70, and 30.1% of patients
by the age of 80

Authors Study design Study population Main results Sex/gender differences in CVD
Polachek et Meta-analysis of 11 studies, comprising | There was a 43% increased risk | No separate analysis for males
al., 2017 observational studies 32,973 patients with PsA | of cardiovascular diseases in and females was performed
patients with PsA compared
with the general population
Ederetal, Cohort analysis 1091 patients with PsA | 19.8% of patients had Similarly to the general population,
2016 followed from 1978 composite CV event in patients with PsA the increase

in GVD occurred in women
a decade later than in men
(7th and 6th decade, respectively)

Charlton et al.,
2019

Population-based
cohort study

6783 incident PsA
patients identified in

the UK Clinical Practice
Research Datalink
between 1998 and 2014

The incidence of ischaemic
heart disease and peripheral
vascular disease in the PsA
cohort was significantly higher
than in the general population

No separate analysis for males
and females was performed

comparing the risk for
incident Ml in RA, PsA,
AS, gout, and OA

studies included in the
qualitative systematic
review n=27; in the
quantitative analysis

groups than in the general
population. After adjusting for
traditional risk factors, the risk
of IMA remained significantly

Liuetal, Meta-analysis of cohort | Studies included in the | The stroke risk was significantly | The stroke risk in arthritis

2021 studies quantifying and | meta-analysis n=32 increased in RA, AS, PsA, was similar for both sexes
comparing the risk and gout, but not OA
of stroke in RA, PsA,
AS, gout, and OA

Schieiretal., | Systematic review and | Population-based 82% of studies reported Among studies that provided

2017 meta-analysis of studies | and case-control higher risks for Ml in arthritis sex-stratified estimates, the pooled

relative risk for MI was significantly
increased in both males and females

n=25

increased in RA, PsA and gout

CV, cardiovascular; CVD, CV, cardiovascular disease; PsA, psoriatic arthritis; RA,

infarction.

estimates did not find differences in the risk
of stroke and MI between the sexes. All data
are summarized in Table II.

The population-based study of Karmachar-
ya et al. showed that the overall mortality in
PsA was similar to that of the US general
population, with no significant changes over
5 decades (47). Likewise, another large pop-
ulation-based study (48), which examined
the association between PsA and all-cause
mortality from a medical record database,
detected no clinically relevant increase in
mortality. Malignancy was the leading cause
of death (26%), followed by ischemic heart
disease (15.8%), DM (6.2%), and cerebro-
vascular disease (5.5%), consistent with the
leading causes of death in the general popu-

lation. Older age, male sex, lower socioeco-
nomic status, increased BMI, increased
Charlson comorbidity index scores, and his-
tory of PsO or hospitalization over 1 year
before entry were positive predictors for
mortality. These results are consistent with
data from previous population-based studies
(49, 50). On the contrary, a population-
based, retrospective cohort study showed
that patients with PsA had standardized ex-
cess mortality rates of 2.43 per 1000 popula-
tion (51). Similarly, Wong et al., Ali et al.,
and Mok et al. found in PsA patients a 1.62-
fold, 1.36-fold, and 1.59-fold increased
mortality risk, respectively (52-54). An in-
creased mortality risk has been observed in
some clinic- and hospital-based studies,
which probably captured a more active or
severe form of PsA. A British study analyz-
ing a cohort of 709 patients with severe PSA
started on a TNFi reported that all-cause

rheumatoid arthritis; AS, ankylosing spondylitis; OA, osteoarthritis; MI, myocardial
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mortality was significantly increased, main-
ly due to an excess of CVD deaths (55).
Standardized mortality rates (SMR) for
CVD (SMR 1.89; 95% CI 1.01-3.24), and
especially for coronary heart disease (SMR
2.42;95% CI 1.11-4.59), were significantly
higher than in the general population but
reached statistical significance only for men
(SMR 2.80; 95% CI 1.13, 5.78). The inci-
dence of malignancy was similar to that of
the general population except for non-mela-
noma skin cancer, which was significantly
increased overall and in women. A recent
systematic review and meta-analysis (56),
which included both population-based stud-
ies and hospital or specialist clinic registries,
did not find a significant overall increase in
the risk of all-cause mortality in patients
with PsA. However, women but not men
with PSA were found to have an increased
risk of all-cause mortality. Of note, patients

Table Ill - Mortality risk related to comorbidities.

with PsA had a significantly higher risk of
death from CV, respiratory, and infectious
causes than the general population, but no
increased risk of death due to malignancy. A
nationwide registry-based cohort study ex-
plored mortality and causes of death among
Norwegian patients with RA, PsA, and ax-
SpA compared with the general population
(57). While RA and axSpA were associated
with increased all-cause mortality, in the
PsA cohort as a whole, all-cause mortality
was not higher than in the general popula-
tion. Women, but not men, with PsA, had a
slightly increased mortality rate (HR 1.10;
95% CI 1.00-1.21 among women and HR
1.02; 95% CI10.93-1.11 among men).

Results from mortality studies among PsA
cohorts have been inconsistent, mainly sup-
porting either no or a slightly increased
mortality risk. Overall, conflicting evidence
exists about the effect of sex on all-cause

Authors Study design Study population Main results Sex/gender differences in mortality risk
Karmacharya | Retrospective, From 484 residents with | Overall survival in PsAdid | No separate analysis for males
etal., 2021 population-based study | a potential diagnosis of | not differ from the general | and females was performed
from January 1, 2000 PsA, 164 patients fulfilled | population
to December 31,2017 | the CASPAR criteria
Haddad Analysis of a 5275 patients with PsA | 8.9% of patients died in the | Male sex in addition to older age, lower
etal., 2022 population-based and 21,011 controls PsA group compared to socioeconomic status, increased BMI,
database included and followed 7.9% in the control group. | increased Charlson comorbidity index
for 7.2+4.4 years Malignancy was the leading | scores, and history of psoriasis or
cause of death (26%), hospitalization in the year prior to entry
followed by ischemic heart | were positive predictors for mortality
disease (15.8%), as in the
general population
Fagerli et al., | Observational study 709 patients with severe | The incidence of The incidence of NMSC was significantly
2019 from the British Society | PsA starting a TNF malignancy in PsA patients | increased overall and in females.
of Rheumatology inhibitor was similar to that of the All-cause mortality was increased
Biologics Register general population as well as mortality from circulatory
disease, particularly coronary heart
disease in males.
Chaudhary | Systematic Studies included n=19 PsA studies did not show Females, but not males, with PsA had
etal., 2023 review and meta- (11 of PsA, 7 of AS, an increased mortality an increased risk of all-cause mortality
analysis 1 of both). compared to the general
population
Kerolaetal., | Nationwide registry 36,095 RA, 18,700 Compared with the Females but not males with PsA had
2022 study PsA and 16,524 axSpA | general population, RAand | a slightly increased all-cause and
patients axSpA patients, but not PsA | cardiovascular mortality rates
patients, had decreased
survival

PsA, psoriatic arthritis; AS, ankylosing spondylitis; RA, rheumatoid arthritis; axSpA, axial spondyloarthritis; NMSC, non-melanoma skin cancer; CASPAR, classification
criteria for psoriatic arthritis; BMI, body mass index.
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and CV mortality risks in patients with
PsA. These mixed results may be related to
the different study designs, case definitions,
and genetic and geographical variability
across the investigated populations. All the
data are summarized in Table III.

Recent research has identified a higher CV
burden in patients with PsSA compared to
the general population. Meanwhile, focus-
ing on gender and sex differences has
emerged as a priority in several areas of
medicine, including CV risk factors and
diseases (58). The literature supports the
presence of differences between the sexes
in PsA patients, mainly in clinical charac-
teristics, disease impact, and response to
pharmacological treatments. However,
while the role of CV comorbidities in pa-
tients with PsA has recently been increas-
ingly studied and recognized, the impact of
sex and gender differences in CV risk fac-
tors and diseases has yet to be elucidated.
Our review showed conflicting results in the
prevalence of CV risk factors and mortality
in males and females with PsA.

The only metabolic parameter that several
studies found increased exclusively in
males with PsA is uricemia. Accordingly,
gout, an inflammatory arthropathy caused
by hyperuricemia and the deposition of
monosodium urate crystals in and around
joints, is more common in male patients
with PsA than in females (8, 23-25). Of
note, gout augments the risk of CVD in
PsO, as suggested by a population-based
study from Taiwan, which demonstrated
that patients with PsO and gout had a sig-
nificantly higher risk for CVD compared to
those with PsO alone (59). Hyperuricemia
is involved in the pathogenesis of CV dis-
ease by inducing endothelial dysfunction,
which is a central mechanism in prompting
the atherosclerotic process (60). Kymball et
al. reported that CV comorbidity may be in
part driven by smoking and alcohol habits
as well as obesity in males with PsA (61,
62). The treatment of PsA should be aimed
at the management of symptoms and co-

REVIEW

morbidities. This approach deserves more
attention in light of two recent studies
showing that the risk of developing CVD
and being hospitalized for CV comorbidi-
ties in patients with PsA remains high, de-
spite advances in the therapeutic armamen-
tarium (63, 64). The pathogenesis of CVD
in PsA depends on several interrelated vari-
ables. These include traditional CV risk
factors, both modifiable (e.g., hypertension,
dyslipidemia, DM, and obesity) and non-
modifiable (e.g., gender, age, and genetic
predisposition). Chronic underlying inflam-
mation is thought to play a role in the patho-
genesis of atherosclerosis in PsSA, acting
independently and/or synergistically with
traditional risk factors. For this reason, con-
trol of disease activity, as is routinely rec-
ommended, is expected to lower CVD in
patients with PsA. Conventional and bio-
logic DMARDs have been shown to reduce
CVD risk in RA and SpA, with a positive
effect on lipid profile, carotid intima-media
thickness and insulin resistance (65) in PsA
patients. Moreover, mental health disorders
(e.g., depression and anxiety) also have a
substantial prevalence, with a high risk of
incident depression in the PSA population
(66). A vast body of literature demonstrated
that depression and CVD, including CAD,
MI, stroke, and atrial fibrillation (AF), were
associated with each other, with the rela-
tionship being bidirectional (67). In fact,
the occurrence of depression can worsen
CV morbidity and mortality, while pharma-
cological treatment of depression positively
impacts CVD outcomes (68). Several bio-
logical (inflammation, endothelial and
platelet dysfunction, genetic predisposition,
homeostatic imbalance between the sympa-
thetic and parasympathetic systems, hypo-
thalamic-pituitary-adrenal axis activation),
behavioral (physical exercise, and smok-
ing), and psychosocial factors share mecha-
nisms involved in the bi-directional link
between depression and CVD. Moreover,
studies suggest the existence of gender-spe-
cific differences in biological responses to
mental stress due to a peculiar neuroendo-
crine setup. The European Alliance of As-
sociations for Rheumatology (EULAR)
group has published recommendations for
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managing the CV risk in inflammatory ar-
thritis, including PsA (69). In general, CVD
risk management involves the determination
of the patients’ CV risk profile using differ-
ent variables, including gender, age, smok-
ing status, blood pressure, lipid values, and
DM status, incorporated in risk prediction
algorithms such as the Framingham risk
score (FRS), which calculates the 10-year
risk of CVD events. When the FRS exceeds
the value of 10% for fatal or non-fatal CVD
events, preventive interventions such as life-
style changes and management of risk fac-
tors, such as the use of lipid-lowering drugs,
are recommended. However, the existing
risk prediction models that can identify
those subjects from the general population
that can benefit from primary prevention of
CVD have been shown to inaccurately esti-
mate the CVD risk in RA (69).

Consistently, a population-based cohort
study (70), which compared the observed
incidence of CVD events with that predict-
ed by the FRS in newly diagnosed PsA pa-
tients, found that the FRS underestimated
the true CV risk. In particular, a 10-year
cumulative incidence rate for CVD of 17%
was observed, which was about twice as
high as that predicted by FRS. This under-
scores the need for further research on CVD
risk assessment tools specific to PsA pa-
tients (71). Notably, the INTERHEART
study has shown that FRS underestimates
the female risk of CAD (72). EULAR rec-
ommends that all patients with PsA under-
go a CVD risk assessment at least once
every 5 years to identify risk factors for
CVD and that preventive treatment be im-
plemented as needed. Moreover, the choice
of pharmacological intervention is crucial
for the management of CV comorbidities.
Several treatment options are available to
treat PsA, including DMARDSs and sympto-
matic drugs such as glucocorticosteroids
(GCs) and NSAIDs. EULAR recommends
a cautious prescription of NSAIDs in PsA
patients with documented CV risk factors
or CVD based on a meta-analysis that
showed that both non-selective NSAIDs
and COXIBs have adverse effects on CVD
outcomes in patients with RA and PsA (69,
73). Similarly, the GC dosage should be

kept to a minimum and tapered in case of
remission or low disease activity. It is wide-
ly recognized that high-dose GCs may in-
crease the risk of CVD, but it is still unclear
whether this increase also applies to lower
GC doses. A population-based cohort ana-
lyzed medical records from 87,794 adults
with immune-mediated inflammatory dis-
eases and no prior CVD registered at family
practices in the United Kingdom Clinical
Practice Research Datalink between Janu-
ary 1998 and March 2017 (74). After a year,
the overall absolute risk of CVD doubled
for individuals using a daily dose of less
than 5 mg of prednisolone and was 6 times
higher for users of 25 mg or greater. The
study highlighted strong dose-dependent
increases in the risk of all-cause CVD, ath-
erosclerotic diseases, heart failure, AF, and
abdominal aortic aneurysm, regardless of
the underlying immune-mediated disease,
its activity, and duration. Higher dose-re-
sponse estimates in men than in women and
for AF and heart failure compared to other
types of CVD were detected. This review
suggests that the evaluation of sex- and
gender-specific aspects of CV comorbidi-
ties in PsA is in an early phase of develop-
ment. Future perspectives should include,
as a central step, the implementation of a
disease- (focused on PsA) and sex-specific
CVD risk prediction model.
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