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Psoriasis is associated with multiple co-morbid medi-
cal conditions. The purpose of this study is to evaluate
the relationships between psoriasis and cardiovascular
disease, psoriatic arthritis, mental health conditions,
and immune-mediated diseases, respectively. A litera-
ture search was performed during the study period Ja-
nuary 1, 2015 to December 18, 2018. Of 2,499 records
identified, 28 met our criteria selection and were in-
cluded in this review. The relationships between pso-
riasis and these multiple comorbid disease conditions
are discussed and are important to consider when de-
veloping the treatment plan and overall management
of patients with psoriasis. Early recognition and treat-
ment of comorbid disease conditions is important to
help improve the quality of life for these patients.
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Psoriasis is a chronic inflammatory skin disease that
affects approximately 125 million individuals world-
wide (1). Cardiovascular disease, psoriatic arthritis, and
mood disorders are common comorbid disease conditions
associated with psoriasis (2). Moreover, autoimmune di-
seases have been reported to be associated with psoriasis,
which may suggest that the pathogenesis of psoriasis
may involve autoimmune mechanisms. In this review,
the relationships between psoriasis and cardiovascular
disease, psoriatic arthritis, mental health conditions, and
autoimmune diseases, respectively, will be evaluated.

METHODS

A literature search was performed to identify comorbid disease
conditions associated with psoriasis. Psoriasis and the associated
comorbid conditions of cardiovascular disease, psoriatic arthritis,
psychiatric conditions, and autoimmune disorders were exami-
ned. Articles from the past 3 years, specifically January 1, 2015
to December 18, 2018, were searched via PubMed and Google
Scholar with the following keywords: psoriasis, comorbid, cardio-
vascular, psoriatic arthritis, psychiatric disease, and autoimmune
disorders. The available abstracts and literature that investigated
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SIGNIFICANCE

Psoriasis is associated with many different medical condi-
tions. In this study, the relationships between psoriasis and
cardiovascular disease, psoriatic arthritis, mental health
conditions, and immune-mediated diseases, respectively,
are assessed. A literature search was performed during the
study period January 1, 2015 to December 18, 2018. Ba-
sed on these findings, the relationships between psoriasis
and these multiple comorbid disease conditions are identi-
fied and discussed. The treatment of comorbid conditions
can promote an enhanced quality of life for patients with
psoriasis. Therefore, the recognition and treatment of co-
morbid medical conditions is important to consider when
taking care of patients with psoriasis.

the relationship between psoriasis and cardiovascular disease,
major adverse cardiovascular events (MACE), psoriatic arthritis,
depression, suicidal ideation, suicidal attempts, and immune-
mediated disorders, respectively, were evaluated. We restricted
the search results to English-only records. Case reports, case
series, and studies including pediatric patients were excluded. A
manual inspection of reference lists and relevant studies was also
performed to identify any additional relevant studies.

RESULTS

Atotal 0f 2,499 records were identified. After application
of criteria selection and removal of duplicates, 28 of these
records were included in the review (Fig. 1). Citations
within identified articles and relevant studies were also
reviewed, and 18 articles that were not originally detected
in database searches were also included.

PSORIASIS AND CARDIOVASCULAR DISEASE

Psoriasis and cardiovascular risk factors

Patients with psoriasis have a higher prevalence of tra-
ditional cardiovascular risk factors, including diabetes
mellitus type 2, hypertension, dyslipidemia, and obesity
(1, 3). Studies have shown that obesity is an independent
risk factor for psoriasis (2). Specifically, studies have
demonstrated a dose-dependent relationship between
psoriasis severity and obesity (2). Moreover, independent
of traditional risk factors, psoriasis is associated with a
greater risk of diabetes. Recent evidence has suggested
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Fig. 1. Study-flow diagram of the included studies.

that the risk of diabetes, likelihood of insulin resistance,
and diabetic complications increases with greater pso-
riasis severity, as defined by treatment patterns or BSA
body surface area involved, independent of traditional
risk factors (2). Studies have also demonstrated a higher
prevalence of metabolic syndrome among patients with
psoriasis compared to patients without psoriasis in adult
and pediatric populations (2). The underlying mechanism
of'the association with psoriasis and these cardiovascular
risk factors is not yet known, yet common inflammatory
pathways, cellular mediators, and genetic susceptibility
may contribute to these findings.

Association of psoriasis with vascular inflammation and
cardiovascular events

Fluorodeoxyglucose F-18 positron emission tomography
computed tomography (FDG PET/CT) is commonly used
to measure aortic vascular inflammation and has been
used as an indicator of cardiovascular risk and vascular
disease (4, 5). Joshi et al. (5) demonstrated that patients
with psoriasis with increased aortic vascular inflamma-
tion as evidenced by FDG PET/CT had significantly
increased coronary artery disease indices, including total
plaque burden, luminal stenosis, and high-risk plaques
(5). Additionally, after adjustment for traditional car-
diovascular risk factors, patients with severe psoriasis
were at a higher risk for MACE compared to the general
population (6). A prospective cohort study evaluated 115
psoriasis patients to determine the association between
psoriasis disease severity and vascular inflammation as
measured by FDG-PET/CT (7). At baseline, psoriasis
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severity was significantly associated with vascular
inflammation. At one-year follow-up, improvement in
psoriasis severity was associated with improvement in
vascular inflammation, which maintained significance af-
ter accounting for traditional cardiovascular risk factors.
Moreover, a significant 11% reduction in aortic vascular
inflammation was observed for patients with greater than
75% reduction in psoriasis severity (7).

A study by Egeberg et al. (8) evaluated the impact of
psoriasis duration on vascular disease and cardiovascular
events. Among young patients with low cardiovascular
risk by traditional risk scores and a high prevalence
of cardiometabolic diseases, vascular inflammation as
measured by FDG-PET/CT was significantly associated
with disease duration. Moreover, duration of psoriasis
demonstrated a strong association with MACE risk.
Therefore, cumulative exposure to chronic inflammation
among psoriasis patients may facilitate the development
of vascular disease and MACE (8).

Patients with non-severe psoriasis also appear to
be at an increased risk of developing cardiovascular
events. Vascular indices of early arterial atherosclerosis
(carotid intima-media thickness), endothelial dysfunc-
tion (flow-mediated dilation), and bioserum markers of
oxidative stress (serum levels of advanced oxidation
protein products) were assessed among patients with
non-severe psoriasis. Compared to controls, patients
with mild-to-moderate psoriasis without a history of
any cardiovascular disease had significantly increased
carotid intimamedia thickness, impaired flow-mediated
dilation, and increased serum levels of advanced oxida-
tion protein products (9). Additionally, a study utilizing
echocardiographic evaluation demonstrated that left
ventricular diastolic dysfunction was present among a
greater number of young healthy patients with psoriasis
compared with controls (10). Thus, patients with pso-
riasis appear to be at an increased risk of cardiovascular
disease irrespective of underlying cardiovascular risk
factors.

Impact of family history of cardiovascular disease

Family history of cardiovascular disease may help ex-
plain the increased risk of cardiovascular disease and
MACE among patients with psoriasis. Egeberg etal. (11)
compared the risk of incident MACE among patients with
psoriasis with or without a family history of cardiovascu-
lar disease. Among patients with psoriasis and a family
history of cardiovascular disease, the incidence ratios of
MACE were 1.28 for mild and 1.62 for severe disease.
No increased risk of MACE was detected among patients
with psoriasis without a family history of cardiovascular
disease (11). Therefore, it is important to determine the
presence or absence of a family history of cardiovascular
disease, as family history is likely a main contributor to
MACE risk among patients with psoriasis.
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Tumor necrosis factor inhibitor therapy and biomarkers
of inflammation

C-reactive protein (CRP) is a biomarker of inflamma-
tion that has been utilized as a marker of cardiovascular
risk (12). A retrospective cohort study evaluated the
relationship between tumor necrosis factor (TNF) inhi-
bitor therapy and changes in CRP among patients with
psoriasis, psoriatic arthritis, or rheumatoid arthritis (13).
At time of follow-up, mean change in CRP was lower
among patients exposed to both a TNF inhibitor and met-
hotrexate compared to methotrexate alone. For patients
exposed to both a TNF inhibitor and methotrexate, the
difference in mean CRP change was significantly lower
compared to the methotrexate group after accounting for
baseline CRP. Given that inflammation is a key contribu-
ting factor to the pathogenesis of cardiovascular disease
(13), the results from this study suggest that exposure
to TNF inhibitor therapy potentially reduces the risk
of MACE among patients with chronic inflammatory
conditions, including psoriasis. Thus, the results from
this study further support the notion that TNF inhibitor
therapy may offer a protective effect against developing
MACE for patients with psoriasis.

Impact of biologic therapy on cardiovascular risk for
patients with psoriasis

Treatment of psoriasis with TNF inhibitor therapy
has been linked with a reduced risk of MACE among
patients with psoriasis (14—16). A retrospective cohort
study assessed MACE risk among patients with psoriasis
receiving TNF inhibitor therapy compared to oral/pho-
totherapy and topical therapy, respectively (14). After
adjustment for cardiovascular risk factors, patients with
psoriasis on TNF inhibitor therapy experienced signifi-
cantly lower MACE hazard rate (HR) compared with
patients on topical therapy. The MACE HR for patients
in the oral/phototherapy group was similar to the topical
group (14). The results from this study suggest that TNF
inhibitor therapy may offer a protective effect against
risk of MACE for patients with psoriasis.

Cumulative exposure to TNF inhibitor therapy may
help further lower the risk of MACE for patients with
psoriasis. A retrospective study by Wu et al. (15) com-
pared the risk of MACE among patients with psoriasis
receiving methotrexate versus TNF inhibitor therapy.
After 12 months, patients receiving TNF inhibitor
therapy developed fewer MACE and had lower cardio-
vascular event hazards compared to patients receiving
methotrexate. Specifically, the MACE HR was 45%
lower for patients receiving TNF inhibitor therapy com-
pared to methotrexate. By 24 months median follow-up,
every additional 6 months of TNF inhibitor exposure
was associated with an 11% reduction in MACE risk
(15). Therefore, cumulative exposure to TNF inhibitor
therapy may help lower the risk of MACE for patients
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with psoriasis (15). A retrospective cohort study assessed
the risk of MACE in patients with psoriasis receiving a
TNF inhibitor versus phototherapy (16). Compared to
patients receiving phototherapy, patients on TNF inhi-
bitor therapy had a reduced MACE HR. Furthermore,
every 6-month incremental cumulative exposure to TNF
inhibitors was associated with a statistically significant
reduction in MACE risk over a median observation pe-
riod of 15.4 months. Furthermore, the risk reduction in
MACE with 6 months of cumulative exposure was 11.2%
greater among patients receiving TNF inhibitor therapy
compared to phototherapy (16). Thus, the results of this
study further suggests that cumulative TNF inhibitor
exposure may lower the risk of MACE for patients with
psoriasis (16).

Biologic therapy may attenuate coronary artery di-
sease progression in patients with severe psoriasis. A
prospective, controlled clinical study by Hjuler et al.
(17) evaluated the association of biologic therapy with
changes in coronary artery disease progression. The study
evaluated coronary CT angiography among patients with
severe psoriasis without symptomatic coronary artery
disease at baseline and after 13 months of receiving
biologic therapy (adalimumab, etanercept, infliximab,
and ustekinumab) compared to control group. Among
the control group, the severity of luminal narrowing in
diseased segments was increased at 13-month follow-up,
yet in the intervention group this was unchanged. In ad-
dition, the non-contrast coronary artery calcium scores
were stable in the intervention group and progressed in
the control group. A likely explanation for this finding is
that biologic therapy helps decrease systemic inflamma-
tion, thus preventing cardiovascular disease progression.
A limitation of this study is the small sample size of 28,
which should be taken into consideration when interpre-
ting these results. Nevertheless, biologic therapy appears
to be associated with reduced coronary artery disease
progression in patients with severe psoriasis.

On the other hand, there are also studies with opposing
data regarding the effect of TNF inhibitory therapy on
vascular inflammation. A randomized multicenter study
by Bissonnette et al. (18) evaluated the impact of the TNF
inhibitor adalimumab on vascular inflammation in pa-
tients with psoriasis. Utilizing PET/CT, no difference in
vascular inflammation was appreciated over 16 weeks in
the adalimumab group compared to placebo. Moreover,
a randomized clinical trial by Mehta et al. (19) compa-
red vascular inflammation and levels of cardiovascular
biomarkers among patients with moderate-to-severe
psoriasis treated with adalimumab, phototherapy, or
placebo. At week 12, there was no difference in change
in vascular inflammation as measured by FDG PET/CT
among the adalimumab group (change compared with
placebo, 0.64%) or the phototherapy group (—1.60%).
Biomarkers of inflammation, serum CRP and IL-6, were
decreased in both the adalimumab and phototherapy
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groups. Therefore, while studies have demonstrated that
TNF inhibitor therapy may lower the risk of vascular in-
flammation for patients with psoriasis, studies have also
revealed evidence that is contradictory to these findings.
For this reason, the exact impact of TNF inhibitor therapy
on cardiovascular risk is currently still debated.

PSORIASIS AND PSORIATIC ARTHRITIS

Psoriatic arthritis is an inflammatory disease that involves
the peripheral and axial joints, skin, nails, and entheses
(20, 21). Psoriatic arthritis has been reported to affect
approximately 6—42% of patients with psoriasis (2). The
prevalence of psoriatic arthritis appears to increase with
greater severity of skin disease and duration of psoriasis
(2). Clinically, patients experience joint pain and swel-
ling secondary to chronic joint inflammation that, if left
untreated, can lead to long-term irreversible joint damage
and disability (20, 21). Cutaneous lesions tend to precede
joint involvement, which can develop years after being
diagnosed with psoriasis (18, 19). Yet, according to a
meta-analysis by Villani et al. (22), the prevalence of
undiagnosed psoriatic arthritis in patients with psoriasis
at time of seeking medical care is approximately 15.5%.
Thus, all patients with psoriasis should be screened for
psoriatic arthritis at every stage of their disease.

Screening for psoriatic arthritis

Multiple questionnaires are available to help diagnose
psoriatic arthritis (21). These questionnaires include the
Toronto Psoriatic Arthritis Screening Questionnaire (TO-
PAS), Psoriasis Epidemiology Screening Tool (PEST),
Psoriatic Arthritis Screening and Evaluation (PASE),
and the Psoriasis and Arthritis Screening Questionnaire
(PASQ) (21). Despite the development of these screen-
ing questionnaires, the ability to differentiate psoriatic
arthritis from other forms of arthritis remains difficult
and the diagnosis of psoriatic arthritis is often delayed
(23). In a large population-based survey (24), 37.6% of
dermatologists indicated that their greatest challenge in
managing patients with psoriatic arthritis is discerning
psoriatic arthritis from other arthritic diseases, while 25%
of rheumatologists indicated that delayed referral is one of
their greatest challenges. Moreover, joint pain was reported
among 51.8% of psoriasis patients without a diagnosis of
psoriatic arthritis, however only 18.6% of dermatologists
reported that their patients had joint pain (24). Based on
these results, there could be a discrepancy in the inter-
pretations of joint involvement between physicians and
patients with psoriasis. Additionally, there may be a need
for enhanced communication between dermatologists and
rheumatologists as well as within rheumatologists using
enhanced tools to differentiate psoriatic arthritis from
other arthritic diseases (25, 26). Cohen et al. (23) offered
a simple, concise screening tool that encompasses key
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characteristics of psoriatic arthritis. The tool consists of
the mnemonic “PSA,” for which P stands for pain (joint
pain), S stands for both stiffness (>30 min after a period
if inactivity) and sausage digit (dactylitis), and A stands
for axial (axial joint involvement/back pain referring to
stiffness that improves with activity) (23). Moreover, the
Classification Criteria for Psoriatic Arthritis (CASPAR)
incorporates clinical findings specific to psoriatic arthritis,
including presence of psoriatic nail dystrophy, a negative
rheumatoid factor test, dactylitis, and radiographic evi-
dence of juxta-articular bone formation) (21). CASPAR
is highly specific (99.1%), however has lower sensitivity
for detecting early psoriatic arthritis (87.4%) (21). Thus, it
serves better as a confirmatory test rather than a screening
tool, and can help physicians differentiate psoriatic arthritis
from other forms of arthritis.

Symptom and complications of psoriatic arthritis

Patients with psoriasis and comorbid psoriatic arthritis
tend to experience more symptoms and complications
with respect to physical functioning compared to pso-
riasis patients without psoriatic arthritis (27). Compared
to psoriasis patients without psoriatic arthritis, patients
with psoriasis and psoriatic arthritis appear to have
significantly more comorbid conditions, including hy-
pertension, diabetes mellitus, and hyperlipidemia (20).
In addition, patients with psoriasis and psoriatic arthritis
have higher health care utilization and costs compared
to patients without comorbid psoriatic arthritis (20). A
study by Edson-Heredia et al. (28) demonstrated that
patients with moderate-to-severe psoriasis and comorbid
psoriatic arthritis experienced a greater impact on qua-
lity of life and symptoms of itching, physical irritation,
and pain compared to patients with moderate-to-severe
psoriasis alone. Among psoriasis patients with comor-
bid psoriatic arthritis, a greater frequency of comorbid
diseases was reported, including type 2 diabetes mellitus
and hypertension, compared to patients with psoriasis
alone (28). Thus, psoriasis patients with psoriatic arthritis
may experience greater psoriasis-related disease burden
compared to patients with psoriasis alone.

Importance of recognition and treatment of psoriatic
arthritis

Early recognition of psoriatic arthritis is imperative
because improved control of inflammation can prevent
joint destruction and improve quality of life. According
to a study by Haroon et al. (29), a diagnostic delay of
over 6 months from time of symptom onset to visit with
arheumatologist contributed to the development of joint
erosions and worse functional disability as evidenced
by Health Assessment Questionnaire (HAQ) scores for
patients with psoriatic arthritis. Yet, a delayed diagnosis
of psoriatic arthritis over one year was not associated
with a significant difference in HAQ scores. A large
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United Kingdom multicenter study that evaluated fac-
tors contributing to work disability among patients with
psoriatic arthritis found that worse physical function was
associated with unemployment (30). Moreover, among
participants that were employed, greater disease activity
and worse physical function were associated with higher
levels of productivity loss. Thus, among patients with
psoriatic arthritis, productivity loss could potentially
be prevented with treatment of psoriatic arthritis (30).
Rahman et al. (31) also found that treatment of psoriatic
arthritis was associated with improvements in physical
function and health-related quality of life. Additionally,
a study by Kirkham et al. (32) demonstrated that treat-
ment of psoriatic arthritis was associated with improved
quality of life as measured by patient reported outcomes
(specifically, EuroQol-5D scores). Moreover, patients
with shorter disease duration exhibited significantly
greater improvements in disease activity and patient re-
ported outcomes of joint pain and quality of life (32). The
results from this study suggest that early intervention may
have a more prominent impact on patient-reported out-
comes of disease activity and quality of life. Moreover,
treatment options for psoriasis, including biologics, can
have different efficacy on cutaneous disease versus joint
disease, which is important to consider when choosing
appropriate therapy, which should ultimately be tailored
for the individual patient (33).

PSORIASIS AND MENTAL HEALTH CONDITIONS

Patients with psoriasis are at an increased risk of depres-
sion compared to the general population (34). Moreover,
depression in psoriasis patients may increase risk of other
comorbidities. In a prospective cohort study, patients with
psoriasis and major depressive disorder (MDD) were
found to be at a significantly increased risk of developing
psoriatic arthritis compared to psoriasis patients without
MDD (35). Additionally, a study by Egeberg et al. (36)
found patients with psoriasis and comorbid depression to
be at an increased risk of myocardial infarction, stroke,
and cardiovascular death. Moreover, Aberra et al. (37)
demonstrated that vascular inflammation (as measured by
FDG PET/CT) and total and non-calcified coronary pla-
que burden (as measured by coronary CT angiography)
were significantly higher among patients with psoriasis
and self-reported depression versus patients with psoria-
sis alone. After adjustment for traditional cardiovascular
disease risk factors, vascular inflammation, total plaque
burden, and non-calcified burden were significantly as-
sociated with self-reported depression (37). The reported
findings may be due to the chronic inflammation present
in psoriasis, which potentially increases the risk of de-
veloping cardiovascular events. Furthermore, psoriasis
patients with comorbid depression are at an even greater
cardiovascular risk due to the reported association be-
tween depression and cardiovascular events, subclinical
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atherosclerosis, and all-cause mortality, independent of
traditional cardiovascular risk factors (37). Therefore,
patients with psoriasis and comorbid depression appear to
be at a greater risk of inflammation-induced atherosclero-
tic plaque development, ultimately increasing the risk of
developing cardiovascular events. Comorbid depression
could also result in reduced adherence to treatment for
psoriasis as well as utilization of healthcare resources,
consequently interfering with cardiovascular risk fac-
tor management (36, 38). Thus, detecting and treating
comorbid depression may prevent the development of
complications for these patients.

Psoriasis is also associated with anxiety and suicidal
ideation (39, 40). A systematic review and meta-analysis
by Singh et al. (41) assessed the relationship between
psoriasis and suicidality. Compared to patients without
psoriasis, patients with psoriasis were twice as likely to
exhibit suicidal ideation and suicidal behaviors (combi-
ned attempted and completed suicides; pooled (41). Thus,
it is important to detect and treat comorbid mental health
conditions in patients with psoriasis.

PSORIASIS AND IMMUNE-MEDIATED
DISORDERS

An increased frequency of immune-mediated disorders
has been reported among patients with psoriasis (42—46).
However, a definite relationship between psoriasis
and immune-mediated diseases remains unclear (42).
Compared to patients with mild psoriasis, patients with
severe psoriasis demonstrated significantly higher diag-
nosis rates of rheumatoid arthritis, lupus, and Crohn’s
disease (43). In addition, the presence of autoreactive
T cells have been demonstrated in the pathogenesis of
psoriasis, which suggests that psoriasis may be autoim-
mune in nature (44—46). A nationwide, population-based,
cross-sectional study evaluated the association between
psoriasis and various immune-mediated rheumatic
diseases among 267,230 patients with psoriasis and
267,230 controls without psoriasis (47). Psoriasis was
significantly associated with ankylosing spondylitis (AS),
rheumatoid arthritis (RA), Behget disease, systemic lupus
erythematosus (SLE), systemic sclerosis (SSc), and der-
matomyositis/polymyositis (DM/PM). Moreover, male
patients with psoriasis exhibited higher associations with
AS, RA, SLE, SSc, and DM/PM compared to female
patients with psoriasis (47).

A case-control study evaluating 287 patients with bul-
lous pemphigoid (BP) and 1,373 matched controls found
that the prevalence rate of psoriasis was greater among
patients with BP versus controls (48). Moreover, pso-
riasis preceded the diagnosis of BP, by a mean duration
of 25.2 years (48). Additionally, a cross-sectional study
detected a significant association between psoriasis and
Hashimoto’s thyroiditis that sustained after adjusting
for confounding variables, including sex, age, psoriatic
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arthritis, and use of systemic anti-psoriasis agents (odds
ratio 2.49) (49). Chronic inflammation and subsequent
damage to the basement membrane has been suggested
as a possible mechanism for the reported association
between BP and psoriasis (42). Another theory is that
treatment for psoriasis may worsen subclinical bullous
pemphigoid (42). Further studies would help determine
the exact association between psoriasis and BP, as well
as other autoimmune disorders.

CONCLUSION

The association between psoriasis and comorbid disease
conditions is important to consider when developing the
treatment plan and overall management of patients with
psoriasis. Psoriasis is associated with cardiovascular
disease, and chronic inflammation likely plays a major
role in this relationship. Treatment of psoriasis improves
underlying inflammation and TNF inhibitor therapy may
provide a protective effect against risk of MACE for
patients with psoriasis, which would ultimately promote
better health outcomes for these patients. Moreover,
psoriatic arthritis is a common comorbid condition
associated with psoriasis that can lead to permanent
disability. Early treatment is imperative to help prevent
complications of psoriatic arthritis and improve quality
of life for these patients. Furthermore, it is important to
address and treat comorbid psychiatric conditions among
patients with psoriasis, including depression, suicidal
behavior, and suicidal ideation. Future clinical trials
would help better assess the role of biologic therapy on
improving health outcomes, wellness, and quality-of-life
for patients with psoriasis. Certain immune-mediated
disorders have been reported to be associated with
psoriasis. Further research will help better assess these
associations as well as the autoimmune aspects of the
underlying pathogenesis of psoriasis.
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