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BACKGROUND: Psoriasis afflicts 2-3% of the world’s
population. Affected patients commonly have risk fac-
tors for cardiovascular disease (CVD). In addition,
psoriasis is independently associated with CVD and
mortality.

PURPOSE: To determine which CVD risk factors are
associated with psoriasis independent of confounders,
whether psoriasis is associated with CVD independent
of CVD risk factors, and whether there is increased
mortality among patients with psoriasis.

DATA SOURCES: MEDLINE, Embase, and Cochrane
Collaborations from inception through October 2009.
We reviewed bibliographies of retrieved articles for
additional references.

STUDY SELECTION: Cross-sectional, cohort-based,
case-control, and randomized controlled trials which
involved patients with psoriasis.

DATA EXTRACTION: Two investigators independently
reviewed studies and resolved any discrepancies by
consensus.

DATA SYNTHESIS: Of the 2,303 articles identified by
literature search, 90 studies met inclusion criteria for
this review; 15 were cohort-based studies, 45 were
case-control, and 30 were cross-sectional.
LIMITATIONS: The quality of evidence was limited by
study heterogeneity and lack of large scale prospective
studies with long-term follow-up.

CONCLUSIONS: Patients with psoriasis demonstrate a
higher prevalence of cardiovascular risk factors and
appear to be at increased risk for ischemic heart
disease, cerebrovascular disease, and peripheral ar-
terial disease. This increase in vascular disease may
be independent of shared risk factors and may
contribute to the increase in all-cause mortality.
Future research should aim to more confidently
distinguish between a true causal relationship or
merely an association resulting from multiple shared
risk factors. Physicians should screen for and aggres-
sively treat modifiable risk factors for CVD in patients
with psoriasis.
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Abbreviations
AuAb-oxLDL Autoantibodies against oxidized LDL
BMI Body Mass Index
BP Blood Pressure
CAD Coronary Artery Disease
CCA Common Carotid Arteries
CCB Calcium Channel Blockers
CHF Congestive Heart Failure
CI Confidence Interval
CRP C-Reactive Protein
Ccs@ Cross-sectional Study Quality
CVD Cardiovascular Disease
DM Diabetes Mellitus
ESR Erythrocyte Sedimentation Rate
EtOH Alcohol
FMD Flow Mediated Dilation
GERD Gastroesophageal Reflux Disease
HDL High Density Lipoprotein
HOMA Homeostasis Model Assessment of
Insulin Resistance
HR Hazard Ratio
Ht Height
HTN Hypertension
IHD Ischemic Heart Disease
IMT Intima Media Thickness
LDL Low Density Lipoprotein
Lp(a) Lipoprotein A
Lv Left Ventricle
LVH Left Ventricular Hypertrophy
MBS Metabolic Syndrome
MI Myocardial Infarction
MTX Methotrexate
NBUVB Narrow Band Ultraviolet B Therapy
N-O Newcastle—Ottawa Score
NPF National Psoriasis Foundation
NWHS National Health and Wellness Survey
OGTT Oral Glucose Tolerance Test
OR Odds Ratio
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Outpt Outpatient
PAI Plasminogen activator inhibitor-1
PASI Psoriasis Area and Severity Index
PCOS Polycystic Ovary Syndrome
PGA Physicians’ Global Assessment
PDI Psoriasis Disability Index
PLSI Psoriasis Life Stress Inventory
PPP Palmoplantar Pustulosis
PR Prevalence Ratio
PsA Psoriatic Arthritis
Pt Patient
PUVA Psoralen and Ultraviolet A Therapy
PV Psoriasis Vulgaris
PVD Peripheral Vascular Disease
RF Risk Factor
SMR Standard Mortality Ratio
SPR Standard Prevalence Ratio
TBSA Total body surface area
tcHy Serum Total Homocysteine
TG Triglycerides
TNF Tumor Necrosis Factor
tPA Tissue plasminogen activator
Tx Treatment
Wt Weight
XS Excess

INTRODUCTION

Psoriasis afflicts nearly 2-3% of the world’s population,
including seven million Americans.' In addition to its cutane-
ous manifestations, psoriasis has been associated with arthri-
tis, depression, and reduced quality of life.>”* Recent
understanding has shown that as a systemic inflammatory
condition, psoriasis is analogous to other immune disorders,
such as systemic lupus erythematosus or rheumatoid arthri-
tis.® Considering that these specific disorders have been
associated with cardiovascular (CVD) and other vascular
diseases,®” investigators have focused their attention on
whether CVD risk factors or CVD, per se, are increased in
patients with psoriasis.

For many years, the treatment of psoriasis has been
directed at managing both skin and joint involvement with
a variety of modalities ranging from topical preparations
(corticosteroids, coal tar, anthralin, tazarotene, vitamin D
analogues) to phototherapy to systemic medications (meth-
otrexate, cyclosporine, retinoids, biologics). Recently, there
have been advances in the therapeutic efficacy and targeted
therapy of the biologics with anti-tumor necrosis factor
(TNF) class and anti-interleukin 12/23 p40 (ustekinumab).
Physicians may soon have to look beyond the skin and joints
to consider the impact of these systemic therapies on
systemic inflammation.

We conducted a systematic review to address three specific
questions related to psoriasis and CVD. First, which CVD
risk factors are associated with psoriasis, independently of
confounders? Second, is psoriasis associated with CVD
independently of cardiovascular disease risk factors? Third,
is there associated increase in mortality among patients
with psoriasis?

METHODS

Data Sources and Searches

We conducted a key word search using MEDLINE, Embase, and
the Cochrane Collaborations for publications from database
inception through October 2009, which includes the earliest
insights as well as the more recent breakthroughs and landmark
publications. We limited the search to studies of human subjects
and included English publications. We excluded review articles,
guidelines, and case reports. Key search terms came from
categories such as CVD risk factors (“diabetes mellitus,” “dysli-
pidemia,” “smoking,” “hypertension,” “tobacco”), systemic treat-
ments (‘methotrexate,” “cyclosporine,” “acitretin,” “etanercept,”
“adalimumab,” “infliximab,” “efalizumab”), vascular diseases
(“cardiovascular disease,” “stroke,” “ischemic heart disease,”
“peripheral vascular disease”), mortality (“mortality”) and “psori-
asis.” The online appendix describes the search strategy in detail
(Appendix). A review of bibliographies of retrieved articles yielded
no additional references.

» ”»

» o«

Study Selection

All studies which were classified as cohort-based, cross-
sectional, case-controlled, or randomized controlled trials were
further evaluated. Eligible studies were original research
articles that examined the association of psoriasis with at least
one of the following: CVD risk factors, vascular disease, or the
effect of CVD risk factors or vascular disease on mortality.

Data Extraction and Quality Assessment

Two reviewers assessed the quality of each eligible study. We
used the Newcastle-Ottawa scales to assess each case control
and cohort study. This scale uses a star system to judge
nonrandomized studies based on three broad perspectives: the
selection of the study group, the comparability of the groups,
and the ascertainment of either exposure or outcome of
interest for case-control or cohort studies, respectively.® We
assessed cross-sectional studies using cross-sectional/preva-
lence study quality scale which grades nonrandomized studies
based on 11 dichotomous (YES/NO) criteria concerning basic
elements of the study’s design, analysis, and completeness of
data collection.We used the Jadad scale, a 5-question scale
critiquing clinical trials for proper method of randomization,
appropriate blinding, and accurate evaluation of withdrawals
and dropouts, to evaluate randomized controlled trials.Dis-
crepancies between the two reviewers (R.V.P. and M.L.S.) were
resolved by consensus. Due to the heterogeneity of the
patients, study designs, interventions, and outcomes data
pooling, we were unable to perform a meta-analysis.

We considered a study less prone to bias, and consequently gave
it more emphasis, if a consecutive or random sample of psoriasis
cases were enrolled and if a comparison group consisted of
consecutive, random, or appropriately matched controls.

Data Synthesis and Analysis

Of 2,303 articles identified by the search, 165 were screened
and 90 met inclusion criteria (Fig. 1).0f the 75 excluded
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articles, 39 did not cover psoriasis and an outcome of interest,
21 were guidelines or reviews, and 15 were case reports. Of the
90 articles included, 15 were cohort-based, 45 were case-
control, and 30 were cross-sectional. For each study, we
characterized the design, patient data, inclusion/exclusion
criteria, major outcomes, and conclusions, along with the
established quality assessment.

RESULTS

CVD Risk Factors Associated with Psoriasis

Table 1 details those studies that examined the association
of psoriasis with CVD risk factors, including hyperlipid-
emia, hyperhomocysteinemia/elevated C-reactive protein
(CRP), hypertension (HTN), diabetes mellitus type 2 (DM),
obesity, metabolic syndrome (MBS), smoking, and alcohol
consumption.

Hyperlipidemia. Nineteen of 19 studies (8 case-control, 11
cross-sectional) found an association between hyperlipidemia
and psoriasis (Table 1). High quality data indicate that
psoriasis is associated with an abnormal lipid profile and
imbalance of oxidants and antioxidants.'® Patients with a
recent diagnosis of psoriasis had higher rates of new onset
hyperlipidemia than controls.'® Study subjects had higher
levels of very low density lipoproteins,’” total cholesterol and
LDL,'® and lower levels of cardioprotective high density
lipoproteins (HDL).'® Psoriatic patients also had elevated
levels of lipoprotein (a) after controlling for hyperlipidemia.?
Overall, the preponderance of data supports this association
with dyslipidemia.?*™>”

Hyperhomocysteinemia/Elevated C-Reactive Protein (CRP).
Six of seven studies evaluating homocysteine or CRP (6 case-
control, 1 cohort) linked elevated levels with psoriasis (Table 1).
Mean plasma homocysteine levels were significantly higher

2303 Titles and/or abstracts identified
in initial search

l 2138 Articles excluded (topic not

psoriasis, cardiovascular

disease or cardiovascular risk
factors, mortality, anti-psoriatic
therapy, or original research)

2303 Records screened

75 Articles excluded
39 Did not cover psoriasis and
topic of interest
21 Guidelines or review articles
15 Case reports

165 Full-text articles selected

s

.
90 Articles included
15 Cohort
45 Case-control
30 Cross-sectional

Figure 1. Flow of eligible studies of the association of cardiovas-
cular disease and psoriasis.

than sex and age matched controls.?® While Cakmak et al.*°
did not observe significant differences in homocysteine, they
found that homocysteine levels correlated with Psoriasis Areas
and Severity Index (PAS]) in the psoriasis group. It is important
to note that homocysteine may be a surrogate marker of CVD
rather than an etiologic factor, as recent studies of
pharmacotherapy to lower homocysteine levels have not
impacted vascular outcomes.

High-sensitivity CRP (hs-CRP) has proven to be a useful
adjunct for global risk assessment in primary prevention of
CVD.?! In one report, nearly 30% of patients with psoriasis
had high levels of hs-CRP (above 0.20 mg/dL), whereas 95%
of controls had low levels of hs-CRP (less than 0.069 mg/
dL). *?Those psoriatics with high levels have rates of
myocardial infarction (MI) that are more than twice that of
patients with psoriasis with low hs-CRP, suggesting that
CRP has prognostic potential for acute MI in those with
psoriasis.3!103

Hypertension. Fourteen of 16 studies (5 case-control, 11 cross-
sectional) found higher rates of HTN among affected cases than
among controls (Table 1).Disease duration of psoriasis was
associated with increased systolic and diastolic pressures, as
well as left ventricular dysfunction.®® Other studies, many of
lesser quality, have substantiated this relationship. In a study
of 1,200 hospitalized patients with psoriasis, authors
demonstrated an independent association with therapeutically-
treated HTN and DM.® They also found an increase in age and
sex-adjusted risk for DM, HTN, and dyslipidemia compared to a
control population. Importantly, patients may have HTN related
to treatment with cyclosporine (CsA),*® but no studies attempted
to clarify this issue.

Insulin Resistance and Diabetes Mellitus, Type 2. Fourteen of 17
studies (4 case-control, 1 cohort, 12 cross-sectional) found a
relationship between insulin resistance, DM, or both, and
psoriasis (Table 1). An early study identified a higher
prevalence of DM among patients with psoriasis and found
higher family history of both diseases together than expected
from the general population.®”Using a database of nearly
40,000 psoriasis patients, there was an increased incidence
rate of DM after controlling for age, sex, smoking, hypertension,
and dyslipidemia.?®*Similarly, this increased risk for DM
persisted after controlling for age, BMI and smoking in another
study.?*

Of the remaining lesser quality studies, some used control
groups which did not meet proper standards of comparison and
had poorly matched controls. Others failed to assess the
independent role of DM in relation to psoriasis.No studies
considered the potential for impact of local or systemic
corticosteroid treatment on rates of insulin resistance and DM.

Obesity. Seventeen of 19 studies (14 case-control, 5 cross-
sectional) identified a relationship between psoriasis and
obesity (Table 1). For example, in a cohort of 550 psoriasis
patients, BMI was significantly higher than that for age and
sex-matched controls from the same area.*® The median body
image score of normal weight at disease onset transitioned to a
perception of overweight at time of enrollment into the study,
suggesting obesity follows onset of disease.Interestingly,
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Table 1. Studies of Cardiovascular Disease Risk Factors Associated with Psoriasis

Hyperlipidemia
Case-control Studies Year Clinical variables/outcomes NOS
Akhyani et al.>? 2007 Patients with psoriasis had elevated triglyceride, total cholesterol, 4 of 9
and LDL cholesterol
Cohen et al.”® 2007 Multivariate models adjusting for age and gender found 6 0of 9

patients with psoriasis had an increased risk for ischemic
heart disease, diabetes mellitus, hypertension, obesity,
and dyslipidemia
Jones et al.?® 2000 High-density lipoprotein (HDL) cholesterol and its subfraction, 7 of 9
HDLS3, were reduced and most dense subfraction of low-density
lipoprotein (LDL), LDL3, was increased in patients with psoriatic
arthritis
Kaye et al.'® 2008 HRs were increased among patients with psoriasis vs. the 8of 9
comparison cohort for incident diabetes , hypertension, obesity ,
and hyperlipidaemia . They also had higher risks of incident MI,
angina , atherosclerosis , PVD, and stroke
Mallbris et al.'” 2006 Patients with psoriasis had higher VLDL as compared to controls, 8 of 9
after adjusting for age, gender, smoking, physical exercise, alcohol
consumption, body mass index, and systolic BP
Piskin et al.'® 2003 In the patient group, serum total cholesterol and LDL were higher 8 of 9
than those of controls. Triglyceride, HDL, and VLDL levels did not
show any significant difference between patients and controls
Rocha-Pereira et al.>* 2001 Patients with psoriasis had elevations in cholesterol , triglycerides, 50f9
LDL, VLDL, apolipoprotein B, and Lp(a), as well as a reduction in
HDL and total antioxidant capacity
Takahashi et al.?” 2001 There was positive correlation between BMI, body fat, and 50f9
visceral adiposity level and the severity of psoriasis. The correlation
of body fat or visceral adiposity with PASI was higher than.
Plasma adiponectin negatively correlated with BMI , %body fat,
and visceral adiposity. In contrast, plasma levels of TNF-a and
leptin were positively correlated with BMI, %body fat, and visceral
adiposity
Wu et al.*® 2008 Patients with psoriasis were more likely to have the following 7 of 9
cardiovascular comorbidities: hypertension, hypercholesterolemia,
and diabetes
Cross-sectional Studies Year Clinical variables/outcomes CSQ
Bajaj et al.”® 2009 Serum cholesterol, triglycerides and LDL were higher than in the 7 of 11
control group. There was no statistical difference in serum levels of
VLDL and HDL between the two groups
Dreiher et al.>° 2008 Psoriasis patients had higher prevalence of dyslipidemia after 7 of 11
controlling for confounders. In multivariate analysis, triglycerides
were higher in psoriasis patients and HDL levels were lower
Kimball et al.?® 2008 Two distinct databases were used to verify these relationships. 50f 11
In IMS Health database, patients with psoriasis had higher OR
of CVD, CHF, DM , hyperlipidemia, HTN, ischemic heart disease ,
acute MI, PVD), and atherosclerosis. Based upon disease severity
(presence of systemic therapy), patients with “severe” disease
had higher OR for multiple clinical endpoints than “mild” disease
Naldi et al.?® 2008 The OR of psoriasis was 0.8 (95% CI 0.5-1.3) in hypertensive 6 0of 11
subjects, 1.1 (95% CI 0.6-2.0) in diabetics and 1.1 (95% CI 0.7-1.7)
in hyperlipidemic subjects. Since these chronic conditions were not
significant at first diagnosis of psoriasis, the reported associations
with these factors may be a late effect of the psoriatic disease
process
Neimann et al.>” 2006 Patients with mild psoriasis had a higher adjusted OR of DM, HTN, 5o0f 11
hyperlipidemia, obesity, and smoking than controls. Patients with
severe psoriasis had a higher adjusted OR of DM, obesity, and
smoking than controls. Additionally, DM and obesity were more
prevalent in those with severe vs mild psoriasis
Pietrzak et al.?! 2009 Patients with psoriasis had higher Lp(a) and lower HDL than 6o0f 11
controls. Lp(a) levels were found to be positively correlated with
psoriasis severity as measured by the PASI score
Reynoso-von Drateln'® 2003 Patients with psoriasis had lower levels of HDL compared to controls , 6of 11
but no difference was found in fasting insulin, triglycerides,
cholesterol, LDL or VLDL
Tam et al.%¢ 2008 After adjusting for BMI, PsA patients had a higher prevalence 50f 11
of DM and HTN, but a lower prevalence of low HDL. They
have significantly increased systolic and diastolic BP, insulin
resistance and inflammatory markers (hs-CRP) compared
to controls
Also see: Prodanovich (Effects on Mortality, 83)
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Table 1. (continued)

Hyperhomocysteinemia/Elevated C reactive protein
Case-control Studies Year Clinical variables/outcomes NOS

Grzybowski et al.®” 2001 Psoriatics’ serum levels of glucose, insulin, C-peptide and uric acid 50f 9
were monitored before and after treatment. All measured
parameters significantly increased and dependent on the BMI.
Compared with pretreatment, values of glucose and uric acid were
significantly lower during therapy. The increase in the mean C-
peptide and insulin levels after treatment was constant and
independent from clinical disease

Karabudak et al.®® 2008 Patients with psoriasis had higher levels of total homocysteine, 6 of 9
CRP, and ceruloplasmin, and lower levels of antithrombin-III
and folic acid

Vanizor Kural et al.>® 2003 Psoriasis patients had higher levels of total homocysteine, auto- 7 of 9
antibody to oxidized LDL, fibrinogen, fibronectin, and lower levels of
tissue plasminogen activator, vitamin B12 and folate

Malerba et al.>® 2006 Plasma homocysteine levels were higher in patients with psoriasis 8 of 9
as compared with controls. Plasma homocysteine levels correlate
directly with PASI scores. In contrast, plasma folic acid levels were
lower in cases than controls and levels are inversely correlated with
plasma homocysteine levels and PASI scores

Ohtsuka®? 2008 Occurrence rate of elevated maximum BMI in high-highest hs-CRP 60f9
group was higher than those with low—moderate hs-CRP.
Occurrence rates of elevated TG and elevated conventional CRP in
high-highest hs-CRP were higher than in low-moderate hs-CRP

Rocha-Pereira et al.®° 2004 Patients with psoriasis had higher levels of inflammatory markers 30of9
including fibrinogen, ESR, and CRP. Patients with severe psoriasis
had higher levels than those with mild disease

Cross-sectional Studies Year Clinical variables/outcomes CSQ
Cakmak et al.*° 2009 Psoriasis patients had no significant differences in total 7of 11
homocysteine, folate, or vitamin B12
Coimbra et al.?® 2009 Patients with psoriasis had higher cholesterol, TG, Lp(a), oxLDL 7 of 11
and CRP
Case-control Studies Year Clinical variables/outcomes NOS
Biyik et al.> 2006 Patients with psoriasis had higher systolic BP and diastolic BP, as 7 of 9

well as left ventricular hypertrophy, wall motion abnormalities, and
diastolic dysfunction
Also see: Cohen (Hyperlipidemia, 60), Kay (Hyperlipidemia, 16), Wu (Hyperlipidemia, 42)
Cohort Studies Year Clinical variables/outcomes NOS
Qureshi et al.>* 2009 Women with psoriasis were at increased relative risk for 8of 9
development of diabetes and hypertension even after multivariate
analysis controlling for other factors
Cross-sectional Studies Year Clinical variables/outcomes CSQ
Cohen et al.?® 2008 Multivariate models adjusting for age, gender, and smoking status 6of 11
of the patients demonstrated that psoriasis was associated with the
metabolic syndrome, ischemic heart disease, DM,
hypertension, and obesity
Gerdes et al.>® 2008 Patients with psoriasis had higher intake of multiple medications 50f 11
based on National Health survey, including ARBs, diuretics, ACE
inhibitors, antidiabetic agents, lipid-reducing agents, and calcium
channel blockers. However, there was no increase in the intake of
beta-blockers and other heart medications
Gladman et al.”® 2009 In patients with psoriatic arthritis compared to controls from the 6o0f 11
Canadian Community Health Survey, the standardized prevalence
ratios for MI, angina, and hypertension were increased, whereas the
SPRs for CHF and CVA were not
Sommer et al.>* 2006 Psoriatics had higher prevalence of metabolic syndrome, DM, HTN, 6o0f 11
hyperlipoproteinemia, coronary heart disease, moderate, regular,
and heavy alcohol consumption, and smoking
Also see: Han (Heart Disease, 25), Naldi (Hyperlipidemia, 90), Neimann (Hyperlipidemia, 27), Prodanovich (Effects on Mortality, 83), Tam
(Hyperlipidemia, 91), Xiao (Heart Disease, 80), Henseler (Obesity, 108)
Diabetes Mellitus
Case-control Studies Year Clinical variables/outcomes NOS
Brauchli et al.*® 2008 Patients with psoriasis had an increase in HTN, hyperlipidemia, and 8of 9
obesity compared with controls. Multivariate models adjusting for
obesity, smoking, HTN, and hyperlipidemia demonstrated increased
risk for developing DM in patients with psoriasis
Also see: Cohen (Hyperlipidemia, 60), Kay (Hyperlipidemia, 16), Wu (Hyperlipidemia, 42)
Cohort Studies Year Clinical variables/outcomes NOS
Boehncke et al.”° 2007 The intima-media thickness of carotid artery was measured by 4 of 9
ultrasound, and an oral glucose tolerance test (OGTT) was
performed to calculate the homeostasis model assessment of insulin
resistance (HOMA). Correlations were confirmed between BMI and
HOMA as well as BMI and vessel wall thickness. Also, there was a
correlation between PASI score and insulin secretion in the OGTT
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Table 1. (continued)

Also see: Cohen (Hyperlipidemia, 60), Kay (Hyperlipidemia, 16), Wu (Hyperlipidemia, 42)
Cross-sectional Studies Year Clinical variables/outcomes
Cohen et al.”! 2008 Diabetes was diagnosed in 13.8% of cases compared with 5.4% of
controls . The age-adjusted OR of DM amongst psoriatic patients
>20 years was similar between men and women. A multivariate
model demonstrated that psoriasis was associated with diabetes,
even after controlling for age and gender
Reeds et al.>” 1964 Approximately 25% of psoriatic patients studied had diabetes, with
chances of this occurring by chance less than 1 in 2000. Many
patients had a family history of diabetes and psoriasis

csQ
5o0f 11

7of 11

Also see: Han (Heart Disease, 25), Kimball (Hyperlipidemia, 26), Naldi (Hyperlipidemia, 90), Neimann (Hyperlipidemia, 27), Prodanovich (Effects on Mortality,

83), Reynoso-von Drateln (Hyperlipidemia, 19), Shapiro (Atherosclerosis, 9), Sommer (HTN, 58), Henseler (Obesity, 108)

Obesity
Case-control Studies Year Clinical variables/outcomes
Cerman et al.*® 2008 Serum leptin levels, tissue leptin and leptin receptor expression

were higher in patients with severe psoriasis than patients with

mild-moderate psoriasis and controls . Serum leptin levels showed a

positive correlation with PASI. In addition, serum leptin levels,
tissue leptin and leptin receptor expression showed a positive
correlation with disease duration

Chen et al.** 2008 Obesity and HTN were observed more often in cases than controls.
Psoriasis was independent risk factor for hyperleptinemia after
multivariate analysis

Jin et al.*® 2008 Compared to those with waist-hip ratio (WHR) <0.80, those with
WHR 0.80-0.85 and >0.85 have greater associations
with psoriasis

Johnston et al.*? 2008 Serum leptin and soluble leptin receptor levels were not elevated.
However, resistin, IL-1p, IL-6, CCL2, CXCL8 and CXCL9 were
elevated in patients and serum resistin correlated with disease
severity. Improvement after UVB treatment was accompanied by
decreased serum CXCLS. In vitro, leptin and resistin could induce
CXCL8 and TNF-a production by blood monocytes, and leptin also
induced IL-1p and IL-1ra production

Kaur et al.*® 2008 Adiponectin level in normal-weight psoriasis patients was more
than twice the level in healthy normal-weight controls. Overweight
psoriasis patients were characterized by an increased IL-6 level,
which correlated negatively with adiponectin. Glutathione redox
status, inversely correlated with adiponectin and had increased
oxidative stress in the overweight cases

McGowan et al.*” 2008 Using two healthcare databases, there was a trend toward higher
BMI in patients with psoriasis
Murray et al.*® 2008 A positive association between psoriasis severity and BMI was

found. Physician’s global assessment score increased with BMI. There

was also a positive correlation between BMI and BSA%

Naldi et al.*® 2005 The risk of psoriasis was higher in ex- and current smokers than in
never-smokers. Frequency of psoriasis varied in relation to a family
history of psoriasis in first degree relatives, BMI 26-29, and BMI>
30, and stressful life event score

Wang et al.>° 2008 The serum leptin levels in male and female psoriatic patients were
higher than those in male and female controls . The serum leptin
levels in patients with psoriasis showed positive correlation with
BMI, but not with age

Wolk et al.*! 2009 Obesity (BMI>30 kg/ m?) was found to have increased OR for onset
of plaque psoriasis. Further, one unit increment in BMI was
associated with a 9% higher risk of disease). Disease activity of

plaque psoriasis as measured by PASI was positively associated with
increased body weight. Current (regular or occasional) smokers had

an increased risk of psoriasis compared with never smokers

Wolkenstein et al.®* 2009 In multivariate analysis, higher BMI, current and former smoking habits

and beta-blocker intake were independently associated with a
higher risk of psoriasis; intake of statins was associated
with a decreased risk
Also see: Kaye (Hyperlipidemia, 16)
Cross-sectional Studies Year Clinical variables/outcomes
Henseler et al.'! 1995 Patients with psoriasis had increased observed incidence rate of

systemic disorders as compared with expected rates, including obesity,

hypertension, heart failure, and DM)

Herron et al.*° 2008 Prevalence of obesity in patients within Utah Psoriasis Initiative
was higher than controls. Prevalence of smoking was higher than
general Utah population and the non-psoriatic population.

Specifically, the prevalence for obesity and smoking were higher than

controls; the prevalence of obese smokers was also found to be
higher in these psoriasis patients

NOS
7 of 9

7 of 9

7 of 9

8 of 9

30f9

6 of 9

50f9

6 of 9

50f9

6 of 9

50f9

csQ
6of 11

8of 11
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Table 1. (continued)

Setty et al.®?

2007

Also see: Neimann (Hyperlipidemia, 27)

Metabolic Syndrome
Case-control Studies
Gisondi et al.®’

Also see: Cohen (Hyperlipidemia, 60)
Cross-sectional Studies
Bongiorno et al.®”

Also see: Cohen (HTN, 59), Sommer (HTN, 58)

Smoking
Case-control Studies
Huerta et al.?®

Mills et al.%°

Naldi et al.®!

Miot et al.®®

Poikolainen et al.'%°

Also see: Naldi (Obesity, 53), Naldi (Smoking, 65), Wolk (Obesity, 44), Jankovic (Alcohol Consumption, 72), Wolkenstein (Obesity, 66)

Cohort Studies
Setty et al.®*

Cross-sectional Studies
Davidsson et al.®®

Fortes et al.®®

Year
2007

Year
2009

Year

2007

1992

1992

2009

1994

Year
2007

Year
2005

2005

Multivariate relative risk of psoriasis was 1.40 for a BMI of 25.0-29.9,
1.48 a BMI of 30.0-34.9, and 2.69 for a BMI>35.0. For BMI at age
of 18 years, the multivariate RR for top BMI category (=30.0) was 1.73
and that for a lower BMI category (<21.0) was 0.76. Weight gain from
the age of 18 years, higher waist circumference, hip circumference,
and waist-hip ratio were all associated with a higher risk of incident
psoriasis

Clinical variables/outcomes

Metabolic syndrome was more common in psoriatics than in controls
after the age of 40 years. They also had a higher prevalence of
hypertriglyceridemia and abdominal obesity, whereas hyperglycemia,
HTN, and HDL levels were similar. Although psoriasis patients were
more frequently smokers, the association of psoriasis with metabolic
syndrome was independent from smoking

Clinical variables/outcomes

Psoriatic patients had higher average BMI than controls. Overweight
and obesity occurred more often in psoriatics. Metabolic syndrome
was more common in patients with psoriasis compared with
controls. The associations with DM, HTN and
dyslipidemia were also confirmed

Clinical variables/outcomes

Smoking was found to be an independent risk factor for
psoriasis. There was no association between risk
of psoriasis and antecedents of stress, DM, HTN,
dyslipidemia, heart disease, or RA

There was an association between psoriasis, current smoking status
and smoking habits prior to onset of disease. There was marked
dose-response relationship; the risk of psoriasis in those smoking >20
cigarettes/day was markedly elevated

Family history was a risk factor for psoriasis with an adjusted OR of
18.8 for a history in parents and 3.2 for a history in siblings. Risk of
psoriasis was higher for current smokers than for those who had never

smoked. The adjusted OR was 2.1 for people smoking> 15 cigarettes/day.

Also, there was a trend, though not significant, for increased risk of
psoriasis in alcohol drinkers

Prevalence of ever smoking was higher those with palmoplantar
pustulosis (PPP) than psoriasis vulgaris and other dermatologic
patients (NPD). Adjusted OR of PPP ever smoking compared to PV and
NPD was 9.5 and 36.2, respectively

Before onset of the skin disease, the recalled mean number of cigarettes
smoked daily was higher in psoriatics than for controls. In logistic

regression analysis, psoriasis was associated with smoking, but not with

alcohol intake, marital status, or social group. The OR for development
of psoriasis was 3.3 for patients smoking>20 cigarettes/day compared
to nonsmokers. After onset of disease, psoriasis was associated
significantly with alcohol intake, smoking, and the occurrence of
negative life events

Clinical variables/outcomes

Compared with never smokers, multivariate RR of psoriasis was 1.78
for current smokers and 1.37 for past smokers. Compared with
nonsmokers, multivariate RR of psoriasis was 1.60 for those who had
smoked 11-20 pack-years for>21 pack-years. Compared with never
smokers, multivariate RR of psoriasis was 1.61 for those who quit <10
years ago, 1.31 for those who quit for 10-19 years ago, and similar in
those that quit>20 years ago

Clinical variables/outcomes

Patients admitted to dermatologic wards smoked more cigarettes and
drank less wine than the other two groups. The number of cigarettes
and the use of tranquilizers, sleeping medications, and antidepressants
showed small, but significant, positive correlations with psoriasis
quality of life measures

High intensity of smoking (>20 cigarettes/day) vs. a lower level of
consumption (<10 cigarettes/day) was associated with a more than
2-fold increased risk of more clinically severe psoriasis. Cigarette-years,
measured as the product of the intensity and duration (years) of
smoking, increased the risk of clinically more severe psoriasis after
adjustment for confounding factors

6o0f 11

NOS
7 of 9

CSQ
6 of 11

NOS

8 of 9

7 of 9

7 of 9

50f 9

7 of 9

NOS
4 of 9

csQ
7 of 11

50f 11
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Table 1. (continued)

Jin et al.%®

Zhang et al.?”

2009

2002

Risk of psoriasis was related to smoking with adjusted OR of 2.07
and a graded positive association between risk of psoriasis and
intensity/duration of smoking. Individuals harboring HLA-Cw6
gene and HLA-57 had increased risk of psoriasis with OR 9.93 and
2.41, respectively. A striking finding is that the risk of psoriasis
for smokers with HLA-Cw6 increased about 11-fold than
non-smokers without HLA-Cw6

Proportion of male psoriasis patients using tobacco and alcohol
was much higher than that of controls, whereas no difference
was found in the females. Heavy smokers were more likely to
have severe psoriasis.

Also see: Herron (Obesity, 43), Neimann (Hyperlipidemia, 27), Sommer (HTN, 58)

Alcohol Consumption

Case-control Studies
Jankovic et al.®®

Naldi et al.?®

Poikolainen et al.®®

Cohort Studies
Poikolainen et al.”®

Year
2009

1999

1990

Year
1999

Clinical variables/outcomes

Risk of psoriasis is higher in those who were divorced or exposed
to environmental tobacco smoke at home. Alcohol consumption
and family history of psoriasis are also risk factors for psoriasis.
The effect of environmental tobacco smoke at home was found
only in women

Risk for psoriasis was higher in ex-smokers and in current
smokers than those who never smoked. Smoking was associated
with pustular lesions with adjusted OR 10.5 for those smoking
more than 15 cigarettes per day. No significant overall association
with alcohol consumption was noted after controlling for
smoking habits

Recalled mean alcohol intake before onset of skin diseases was
higher among patients with psoriasis than among controls.
In logistic regression analysis, psoriasis was associated with
alcohol intake but not with coffee consumption, smoking, age,
marital state, or social group. For an alcohol intake of 100 g/day
compared with no intake, the OR for psoriasis was 2.2. During
12 months before examination, mean daily alcohol intake of
patients with psoriasis was higher than in controls

Clinical variables/outcomes

The all-cause standardized mortality ratio (SMR) was 1.62 for
men and 1.54 for women. Among men, highest SMRs were found
for alcohol psychosis and liver disease. Among women, highest
SMR was for liver disease. Excess mortality was high in men and

5o0f 11

NOS

6 of 9

8 of 9

6 of 9

NOS
50f9

women for all causes of death directly related to alcohol

Cross-sectional studies

csQ

Also see: Sommer (HTN, 58), Zhang (Smoking, 71), Poikolainen (Smoking, 107)
Abbreviations: CSQ, Cross-sectional Study Quality; NOS, Newcastle-Ottawa Score

obesity was not only a risk factor for onset of psoriasis, but
also increased PASI of plaque psoriasis at onset of disease. *!
Thus, the relationship between psoriasis and obesity seems to
be quite complicated. Patients with the HLA-Cw6 haplotype
have an increased risk for the development of psoriasis, and
this risk of psoriasis is enhanced by modifiable factors such as
increased BMI and elevated waist-to-hip ratios, which
illustrates the complex interplay between genetic
predisposition and behavior.*®This relationship with obesity

is well-described. 652

Metabolic Syndrome. Five of five studies (2 case-control, 3 cross-

sectional) found a relationship between MBS and psoriasis
(Table 1). Each publication established cohort and comparison
groups with minimal levels of evident bias.MBS represents the
clustering of central obesity, dyslipidemia, HTN, a prothrombotic
state, and glucose intolerance, and is a strong predictor of CVD,
DM, and stroke.>*MBS may confer cardiovascular risk higher
than the sum of its components, but this remains controversial.
Two well-designed studies of hospital-based adults with plaque-
type psoriasis found higher rates of MBS beginning at middle age

(40 to 49 years) and persisting throughout life.”’->* In a study
evaluating nearly 17,000 patients with psoriasis, the vast
majority had components of MBS, and they had significantly
higher prevalence of DM, HTN, and obesity as compared with
controls.®®Moreover, MBS was much more common in patients
with psoriasis as compared to controls.>”

Smoking. Twenty of 21 studies (11 case-control, 1 cohort, 8 cross-

sectional) identified a role of smoking in development and/or
severity of psoriasis (Table 1), making this the best studied
behavioral-driven CVD risk factor associated with psoriasis.

High quality publications found smoking to be an independent
risk factor for psoriasis, with risk of psoriasis higher in ex-
smokers and current smokers than never smokers.®®*° A
marked dose-response relationship exists; the risk for
development of psoriasis is highest for people smoking more
than 20 cigarettes/day.®® A similar dose-response relationship
was confirmed for those smoking more than 15 cigarettes/day.®*
Lesser quality studies provide support for the hypothesis that
tobacco use is associated with psoriasis, but fail to include
appropriately matched comparison groups.®*68
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Alcohol Consumption. Four of seven studies (4 case-control, 1
cohort, 2 cross-sectional) that investigated the role of alcohol
consumption identified a significant relationship with
psoriasis (Table 1). In general, there is a J-shaped
relationship between alcohol intake and deleterious health
outcomes such as HTN, stroke, and CAD, wherein small
amounts may be protective and large amounts dangerous.®®
In one lesser quality review of over 6,000 hospitalized
patients with psoriasis, the majority of deaths were
alcohol-related.”®The study was limited by lack of adequate
comparison groups and exclusion of patients with other co-
morbidities associated with increased alcohol intake.
Patients with psoriasis had higher rates of alcohol
consumption than controls.®® None of these studies were
high quality, making this behavior-driven risk factor an area
of interest for additional research.

CVD Types Associated with Psoriasis

Table 2 outlines studies of atherosclerosis (subclinical CVD)
and CVD types (heart disease, peripheral vascular disease
(PVD), and cerebrovascular disease) in patients with psoriasis.

Atherosclerosis. Six of seven studies (4 case-control, 3 cross-
sectional) reported an association between atherosclerosis and
psoriasis (Table 2).

Overall, the quality of studies linking psoriasis and
atherosclerosis was high. An Israeli retrospective study reported
the age-adjusted proportion of atherosclerosis, as well as DM, to
be significantly higher in patients with psoriasis.®Two studies
assessed sub-clinical markers of CVD in patients with psoriasis
and psoriatic arthritis.’®!! These studies showed an increase in
early atherosclerotic disease and endothelial dysfunction as
measured by sonographic markers (carotid artery intima-media
thickness and flow-mediated vascular dilation) as compared to
healthy age, sex, ethnicity, and BMI-matched controls .

Studies with lower quality designs propose that psoriasis is
an independent risk factor for subclinical atherosclerosis. 2"

Heart Disease. Twelve of 16 studies (5 case-control, 6 cohort, 5
cross-sectional) demonstrated a relationship between psoriasis
and heart disease (Table 2), making this the best-studied vascular
disease type. Initial work suggested increased rates of occlusive
vascular disease in patients with psoriasis, particularly those with
predisposing risk factors.”’ Recently, Gelfand et al.”” reported that
psoriasis patients had an increased adjusted relative risk for MI
that is greatest in young patients with severe psoriasis, attenuates
with age, and remains elevated after controlling for age, sex, DM,
HTN, hyperlipidemia and smoking.High quality studies validate
the prevalence of CVD morbidities in this population, establishing
increased standard prevalence ratios for MI, angina, and HTN.”® A
recent inception cohort study with nested case-control analysis
identified an increased risk of incident MI in patients less than 60
years old with severe disease, but failed to detect increases in
strokes or TIA.”* Similarly, in the Netherlands, patients with
psoriasis did not have increased hospitalizations from ischemic
heart disease.”® To the contrary, in China, there was a higher odds
ratio for the development of MI for mild and severe psoriasis, even
after adjusting for age, sex, DM, HIN, hyperlipidemia, smoking

and systemic therapies.”® While it appears there is an increased
risk of incident MI and heart disease in certain subsets of patients,
there is a significant gap in research evidence which future
prospective study may bridge.

Peripheral Vascular Disease and Cerebrovascular Disease.
Three of four studies (1 case-control, 3 cross-sectional)
evaluating PVD and psoriasis and three of five (2 case-control, 1
cohort, 2 cross-sectional) for cerebrovascular disease and
psoriasis reported significant relationships (Table 2). Of these
studies, only two were considered high quality, representing a
critical need for research. In a study of over 3,000 psoriasis
patients from the Veteran’s Administration Hospital database,
investigators found higher prevalence rates of ischemic heart
disease, stroke and PVD, after controlling for age, sex, DM, HTN,
dyslipidemia, and smoking.”® Recent high quality work revealed
an increased risk of stroke for mild and severe psoriasis.®° In
particular, severe psoriasis confers an increased risk of stroke
not explained by major risk factors alone.®® This increased risk of
PVD and CVD was confirmed by another study, but analysis did
not control for other risk factors.>® While these studies suggest
an increased risk for vascular disease, further prospective trials
should aim to delineate the possibility of a causal relationship.

Impact of Psoriasis on CVD and Total Mortality

While psoriasis is highly associated with CVD risk factors,
CVD, and other vascular diseases, only a few high quality
studies have examined the effect on mortality. The majority of
studies which aim to investigate mortality fail to adequately
select for control groups, or solely investigate the hospitalized
patient which limits generalizability.Table 3 highlights data
regarding co-morbidities associated with CVD risk factor and
the increase in mortality.

Eight studies (6 cohort, 2 cross-sectional) investigated the
effects of psoriasis on mortality (Table 3). Early evidence
stimulated research interest in this apparent CVD risk and
possible increase in mortality.”* Using the PUVA (Psoralen+
UV-A) Follow-Up Study, the incidence of and causes of death
were comparable to the general population. ®! They found no
increase in CVD mortality. Severe psoriasis, defined by use of
systemic medications,®? hospitalization at an early age, or
repeated hospitalization,®® has been shown by two high quality
cohort studies to increase the risk of death. These patients
with severe disease have increased mortality, which persisted
after adjustment for DM, HTN, BMI, and smoking and after
exclusion of patients with inflammatory arthropathy.®? In
contrast, mild psoriasis had no effect. In a multivariate
analysis, psoriasis was an independent risk factor for all-cause
mortality, even after controlling for CVD risk factors and
vascular disease.”® Moreover, there are increased standardized
mortality ratios for men and women with PsA.5*

Comment

The preponderance of available evidence confirms that CVD
risk factors such as hyperlipidemia, hyperhomocysteinemia,
elevated CRP, HTN, DM, obesity, MBS, and smoking are more
prevalent among patients with psoriasis than in the general
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Table 2. Studies of Vascular Disease Types Associated with Psoriasis
Atherosclerosis
Case-control Studies Year Clinical variables/outcomes NOS
Balci et al.'? 2009 Mean intimal medial thickness of right, left, and averaged common carotid artery of psoriasis 6 of 9
patients were higher than controls
Gonzalez-Juanatey et al.'’ 2007 Flow-mediated endothelial dependent vasodilatation by brachial ultrasonography was impaired 8 of 9
in patients compared with controls. A significant correlation between CRP and ESR at time of
disease diagnosis and FMD% was found
Gonzalez-Juanatey et al.'! 2007 Patients with PsA exhibited greater carotid artery IMT than matched controls. Adjusted for age, 8 of 9
carotid IMT was correlated with age at time of PsA diagnosis, disease duration, total cholesterol,
and low-density lipoprotein cholesterol
Kimhi et al.'® 2007 Average IMT for PsA patients was higher compared with controls for the whole group and after 50f9
adjustment for age, gender, BMI, hypertension, and hyperlipidemia. Average IMT correlated with
age, BMI, duration of skin and joint disease, spine involvement, ESR, and fibrinogen
Cross-sectional Studies Year Clinical variables/outcomes CSQ
Shapiro et al.” 2006 The age-adjusted proportion of diabetes was higher in psoriasis patients as compared with the 7 of 11
control group. The age-adjusted proportion of atherosclerosis was higher in psoriasis patients as
compared with the control group
Yalcin et al.'* 2009 In the myocardial perfusion SPECT, normal coronary perfusion pattern was detected in all 60f 11
patients with psoriasis. All patients reached target heart rate without ST changes
Also see: Prodanovich (Effects on Mortality, 83)
Heart Disease
Case-control Studies Year Clinical variables/outcomes NOS
McDonald et al.”* 1978 In each age/sex group of patients with psoriasis, the rates of occurrence of occlusive vascular 6 of 9
disease were higher in predisposed psoriatic patients than in predisposed non-psoriatic patients
Gonzalez-Juanatey et al.”® 2006 In PsA patients, frequency of aortic and tricuspid and mitral regurgitation was not different than 8 of 9
matched controls. Also, pulmonary artery systolic pressure was normal in PsA patients.
Prevalence of diastolic dysfunction was similar in PsA patients and controls
Ludwig et al.”” 2007 Patients with psoriasis had an increased prevalence and severity of coronary artery calcification 8 of 9
(CAC) as compared with controls. Multiple linear regression analysis identified psoriasis as likely
independent risk factor for CAC
Also see: Biyik (HTN, 36), Cohen (Hyperlipidemia, 60)
Cohort Studies Year Clinical variables/outcomes NOS
Brauchli et al.”* 2009 Overall, crude incidence rates of MI, stroke, and TIA were similar among patients with or without 8 of 9
psoriasis. However, adjusted OR of developing MI for patients with psoriasis aged<60 years was
elevated compared with patients without psoriasis, while OR for patients aged>or=60 years was not
Gelfand et al.”* 2006 The incidence of myocardial infarction per 1000 person-years was increased in patients with mild 8 of 9
and severe psoriasis, both in young and older populations, though the risk in older
populations was less
Lindegard et al.'®? 1986 Psoriasis cases are associated with a spectrum of diseases: male as well as female psoriatics seem to 50f9
show excess rates of viral infections, alcoholism, hypertension, pneumonia, liver cirrhosis, urticaria,
and rheumatoid arthritis. Psoriasis in males only seem to be associated with iritis and ankylosing
spondylitis, whereas psoriasis in females only is associated with lung cancer, diabetes, obesity,
myocardial infarction and asthma
Markuszeski et al.?? 2006 Heart rate was significantly higher both during the day and at night in patients with psoriasis 50f 9
vulgaris than in the control group. There was a positive correlation between the increased heat
rate, both during the day and at night, in psoriatic patients and severity of the disease expressed
as PASI. Single supraventricular beats were significantly more frequently observed in psoriatic
patients vs. the control group
Wakkee et al.”® 2009 Psoriasis patients and controls had similar rates of ischemic heart disease per 100,000 7 of 9
person-years. The age- and gender-adjusted risk of IHD was comparable between both
cohorts. Before cohort entry, psoriasis patients used more antihypertensive, antidiabetic,
and lipid-lowering drugs and were more often hospitalized. Adjusting for these confounders
decreased HR for IHD, but it remained comparable
Also see: Kaye (Hyperlipidemia, 16)
Cross-sectional Studies Year Clinical variables/outcomes CSQ
Han et al.>® 2006 PsA patients had higher prevalence ratio of IHD, atherosclerosis, PVD, CHF, cerebrovascular 50f 11
disease, DM, hyperlipidemia, and HTN
Xiao et al.”® 2009 Patients with mild psoriasis had increased rates of cardiovascular risk factors, including 8of 11
obesity), DM, HTN, hyperlipidemia and smoking. Patients with severe psoriasis had higher
adjusted OR of obesity, DM, HTN, hyperlipidemia, and smoking than mild psoriasis and
controls. After adjusting for systemic therapies, cardiovascular risk factors, age, and sex, for
patients with mild and severe psoriasis, the OR of having an MI was 1.72 and 2.01 (95%,
respectively
Also see: Kimball (Hyperlipidemia, 26), Prodanovich (Effects on Mortality, 83), Sommer (HTN, 58), Cohen (HTN, 59), Gladman (HTN, 77)
Peripheral Vascular Disease
Case-control Studies Year Clinical variables/outcomes NOS
Also see: Kaye (Hyperlipidemia, 16)
Cross-sectional Studies Year Clinical variables/outcomes CSQ
Also see: Han (Heart Disease, 25), Kimball (Hyperlipidemia, 26), Prodanovich (Effects on Mortality, 83)
Cerebrovascular Disease
Case-control Studies Year Clinical variables/outcomes NOS

Also see: Kaye (Hyperlipidemia, 16), Brauchli (Heart Disease, 78)
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Table 2. (continued)
Cohort Studies Year Clinical variables/outcomes NOS

Gelfand et al.5°
factors for stroke.
Cross-sectional Studies Year Clinical variables/outcomes
Also see: Han (Heart Disease, 25), Prodanovich (Effects on Mortality, 83)

2009 When adjusting for major risk factors for stroke, both mild and severe psoriasis were independent risk 8 of 9

csqQ

Abbreviations: CSQ, Cross-sectional Study Quality; NOS, Newcastle-Ottawa Score

population. Emerging data indicate increased rates of heart
disease independent of traditional CVD risk factors; however,
data are limited for cerebrovascular and peripheral vascular
disease. It remains a challenge to properly adjust for con-
founding factors and independently assess the role of a
particular CVD risk factor or disease type, as many risk factors
are common to both patients with psoriasis and with CVD.
Specifically, smoking, alcohol, and obesity are relevant risk
factors that are associated with increased risk of both psoriasis
and CVD. Residual confounding is likely, whereby a true
causal link between psoriasis and vascular disease cannot be
clearly defined. High quality studies perform multivariate
analysis to adjust for these factors, but the overall data quality
is limited by heterogeneity. Retrospective studies based upon
expansive healthcare databases have large sample sizes, but
the majority of prospective investigations are limited by
smaller numbers of patients. This again highlights the great
need for larger prospective collection of clinical data.

Along with this increase in vascular disease, patients with
psoriasis appear to have an increase in mortality. It seems
plausible that these vascular diseases may be a significant

contributor to this increase, but data are insufficient data to
confirm this. The majority of studies that report mortality rates
are biased by restriction to hospitalized patients, thus limiting
generalizability. Several high quality studies did report higher
mortality in younger patients with more severe psoriasis.
However, the determination of disease severity relied upon
systemic treatments and/or hospitalizations rather than PASI
or PGA scores. There does appear to be an overall trend
towards an increase in mortality.

It is possible that systemic medications used in the
treatment of psoriasis may worsen some cardiovascular risk
factors, and could be one mechanism for the observed increase
in CVD. Of course, it is also plausible that these same systemic
medications may reduce systemic inflammation in and im-
prove comorbidities. The available data do not allow a deter-
mination of the impact of systemic therapy on CVD rates.

Based on the available data, it appears that patients with
psoriasis have an increased risk for the development of CVD
risk factors. At the next level, that of development of vascular
disease, there remains much controversy. Psoriasis has signif-
icant associations with coronary artery, peripheral vascular

Table 3. Studies of The Effect of Cardiovascular Disease Outcomes on Mortality

Mortality
Cohort Studies Year Clinical variables/outcomes NOS
Gelfand et al.®? 2007 There was no overall effect of mild psoriasis on mortality, whereas patients with severe 7 of 9

psoriasis demonstrated increased overall mortality risk. The association of severe psoriasis with
mortality persisted after adjustment for risk factors for mortality and after exclusion of patients
with inflammatory arthropathy. Male and female patients with severe psoriasis died 3.5 and
4.4 years younger than patients without psoriasis
Mallbris et al.®® 2004 Using the Swedish Inpatient Registry, there appeared to be no increased cardiovascular mortality 7 of 9
among outpatients with psoriasis. Overall risk among inpatients admitted at least once was
increased by 50%. Cardiovascular mortality was higher among those admitted at younger ages,
specifically for patients aged 20 to 39 years at first admission
Shbeeb et al.”® 2000 Based upon a cohort of patients drawn from community database with psoriatic arthritis, survival 50f9
was not significantly different from the general population. However, their analysis may exclude
patients with severe arthritis who were seen in the hospital setting
Stern et al.®! 1988 Using the Psoralen and UV-A follow-up study, the incidence of death and causes of death were 7 of 9
comparable to those expected in the general population. There was no increase in cardiovascular
mortality observed, but they found that cirrhosis caused more deaths among their cohort than

in the general population)

Wong et al.®* 1997 The 4 leading causes of death observed in patients with PsA were diseases of the circulatory or 7 0of 9
respiratory systems, malignant neoplasms, , and injuries/poisoning. Specifically, 27.6% of patients
died from MIs, 4.3% from CVAs, and 4.3% from congestive heart failure and arteriosclerosis. The
SMR for the female cohort was 1.59 and the men 1.65. However, deaths from circulatory diseases
did not appear to differ significantly from those expected in the general population

Also see: Poikolainen (Alcohol Consumption, 74)
Cross-sectional Studies Year Clinical variables/outcomes
Gladman et al. **

1998 Patients with psoriatic arthritis had an increased risk of death, after adjustment for age and sex,

csQ
5o0f 11

compared with the general population of Ontario. The combined standardized mortality ratio (SMR)

for both men and women was estimated to be 1.62, with an associated confidence interval of 1.21-2.12.
For women, the SMR was 1.59, and for men, it was 1.65, indicating a 59% and 66% increase

in the death rate among female and male patients with PsA, respectively.

Prodanovich et al.”®

2009 After controlling for risk factors, patients with psoriasis had a higher prevalence of ischemic

9of 11

heart disease, cerebrovascular, and peripheral vascular disease . Psoriasis was also found to be an

independent risk factor for mortality

Abbreviations: CSQ, Cross-sectional Study Quality; NOS, Newcastle-Ottawa Score
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and cerebrovascular disease in large cross-sectional studies.
Yet, these epidemiologic associations do not yet confirm causal
relationship.

We suggest a paradigm shift to focus on psoriasis as a
systemic inflammatory disease. Much like rheumatoid arthri-
tis’® and systemic lupus erythematosus'®®, patients with
psoriasis and psoriatic arthritis have increased levels of
interleukins and proinflammatory cytokines that may be a
pathophysiologic link to atherosclerosis and vascular dis-
ease.'%® While this inflammatory milieu is a plausible basis
for these associations, it remains possible that other, yet
undiscovered, explanations may exist. At a minimum, these
observations suggest that clinicians should be vigilant about
identifying and treating CVD risk factors in this population.

This observational research provides important insights into
caring for patients with psoriasis. Clinical screening and
treatment guidelines are needed to advise the dermatologist,
cardiologist, internist, and patient on the optimal identification
and management of CVD risk factors in patients with psoria-
sis. Future research should study the extent to which systemic
treatments may improve CVD outcomes and mortality in this
population.
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