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omorbidities in Psoriasis Patients
oori Kim, BS,* Breck Thrash, MD,† and Alan Menter, MD†

Psoriasis is a chronic inflammatory disorder that affects approximately 2% of the general
population. Numerous studies have evaluated the increased prevalence of comorbid dis-
eases and risk factors in psoriatic patients, including obesity, metabolic syndrome, cardio-
vascular disease, psoriatic arthritis, autoimmune disease, psychiatric illness, liver disease,
smoking, malignancy, chronic obstructive pulmonary disease, sleep apnea, and alcohol
abuse. Insight into the overlapping pathogenesis of these comorbidities of psoriasis
highlights the importance of immune-mediated mechanisms in these disease states. Pso-
riasis, with its comorbidities, must be approached in a multidisciplinary manner to effec-
tively and comprehensively understand, manage, and treat those with this complex
disorder.
Semin Cutan Med Surg 29:10-15 © 2010 Elsevier Inc. All rights reserved.
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soriasis is classically defined as a chronic inflammatory
condition of the skin presenting with scaly, erythematous

laques on the body’s various surfaces. It affects approxi-
ately 2% of the population in Europe and the United States

nd is less prevalent elsewhere. Although traditionally psoriasis
as been considered a dermatologic disease, contemporary
edical literature is accumulating to support the assertion that
soriasis is actually a multisystem disease.1 Exploring the cor-
elations between psoriasis and other disease states is increas-
ngly essential to elucidating the comprehensive pathophys-
ology of this “skin disease.” Through a multidisciplinary
pproach, by taking into account every organ system, we can
ope to improve the management of psoriasis and ultimately
he long-term quality of life in the psoriasis population.

besity/Metabolic Syndrome
besity and psoriasis are undoubtedly connected, with their

orrelation originally proposed more than a decade ago by
enseler and Christophers2 and subsequently confirmed by
ultiple large clinical trials, reviews, and cohort studies.
besity is quantified as a body mass index (BMI) greater than
0. A review from our center of more than 10,000 patients
ith moderate-to-severe psoriasis who were enrolled in key
hase 2 and 3 clinical biological studies demonstrated an
verage BMI of 30.6 kg/m2.3 In addition, a study on 3700
tanercept clinical trial patients revealed that 46% of those
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ubjects with moderate-to-severe psoriasis were obese. Like-
ise, the Utah Psoriasis Initiative (UPI) study demonstrated a
revalence of obesity in the psoriatic population nearly 2
imes that of the general population (34% vs 18%; P �
.001), providing strong support to the bond between pso-
iasis and obesity. Interestingly, a positive correlation be-
ween obesity and severity of psoriasis also was demonstrated
n the UPI study.4 Whether this link is valid for the full
pectrum of psoriasis patients or only those with more severe
soriasis is still uncertain.
Obesity, as measured by waist circumference, is an impor-

ant component of the metabolic syndrome along with im-
aired glucose regulation, hypertriglyceridemia, reduced
igh-density lipoprotein and hypertension. A hospital-based
ase-control study indicated that metabolic syndrome was
ignificantly more common in psoriasis patients than in con-
rols (30.1% vs 20.6%).5 Given our understanding of the
ealth risks attributed to the metabolic syndrome, these find-

ngs indicate that psoriasis likely has an impact on cardiovas-
ular morbidity and mortality in psoriasis patients by confer-
ing a greater risk compared with the general population for
oronary heart disease, myocardial infarction, stroke, and
ype 2 diabetes mellitus.6

Although there is a strong association between obesity and
soriasis, the etiology of this connection remains uncertain.
ong believed to be the sequelae of a psychosocial, with-
rawn, and sedentary behavior so often imparted to psoriasis
atients by the disease’s disfiguring nature, obesity, in fact,
ay be biochemically linked to psoriasis by a common
athophysiology. Both psoriasis and obesity are chronic in-
ammatory states. Visceral adiposity secretes multiple cyto-
ines, such as tumor necrosis factor (TNF)-� and adipokines
ike leptin.3 Additionally, the concentration of TNF-� is
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Comorbidities in psoriasis patients 11
reater in the skin and joints of psoriasis patients in compar-
son with the skin and joints of unaffected persons.7,8 TNF-�
nduces hyperinsulinemia through insulin resistance and
auses endothelial cells to produce adhesion molecules for
he adherence of monocytes. It also has an impact on insulin
esistance by increasing free fatty acid production, reducing
diponectin synthesis, and impairing insulin signaling.2

These shared elements are involved in the early stages of
nflammation. Obesity may, thus, potentiate the inflamma-
ion of psoriasis while at the same time facilitating the devel-
pment of the metabolic syndrome. In a study of a novel
ystemic treatment for psoriasis consisting of more than 2000
atients, this potentiation was demonstrated when those pa-
ients with a greater BMI were found to have a lower likeli-
ood of achieving significant clinical improvement of their
soriasis despite receiving equivalent doses of the medica-
ion.9 Treatment with cyclosporine also has been proven to
e more efficacious when coupled with a low-calorie diet and
oderate weight loss. Patients in this study placed on dietary

estrictions were more than twice as likely to achieve a 75%
eduction in clinical severity with cyclosporine versus the
ontrol patients who received cyclosporin alone (66.7% vs
9%, respectively).10

soriatic Arthritis
soriatic arthritis is a seronegative spondyloarthropathy
arked by stiffness, pain, swelling, and tenderness of the

oints, as well as adjacent tendons and ligaments. Its pen-
trance is debated with projections ranging from 6% to 42%
f the psoriatic population.11 It is diagnosed with the use of
he Classification Criteria for Psoriatic Arthritis (CASPAR)
riteria (Table 1).12 Psoriatic arthritis is frequently erosive
nd destructive and, thus, requires prompt intervention with
he appropriate therapy. A clinical trial of more than 1000
atients demonstrated that 84% of patients with psoriatic
rthritis had skin-only disease for an average of 12 years
efore the development of psoriatic arthritis.13 To curtail the
otentially destructive process of psoriatic arthritis, it is thus
ssential for the dermatologist to carefully evaluate joint in-
olvement in psoriasis patients at each visit and to initiate
ppropriate treatment options early in the psoriatic arthritis
isease process.

able 1 CASPAR Criteria of Psoriatic Arthritis

Inflammatory Arthritis in the Presence of at Least
3 of the Following:

. Evidence of current psoriasis, or a personal or family
history of psoriasis.

. Typical psoriatic nail dystrophy: onycholysis, pitting, and
hyperkeratosis.

. Negative rheumatoid factor.

. Current or past history of dactylitis.

. Radiographic evidence of juxta-articular new bone
formation (excluding osteophytes).
tdapted from Gottlieb et al.12
Common to both skin and joint disease is the presence of
olymorphonuclear cells. In skin the infiltration of neutro-
hils corresponds to the neutrophils (positive for vascular
ndothelial growth factor receptors) found in the synovium
f psoriatic arthritis. Moreover, immature vessels character-
ze both the skin and joints of psoriatics, supporting the idea
hat dysregulation of angiogenesis is an important feature in
oth diseases.12 In addition, Genome-wide association stud-

es with DNA markers, such as the single nucleotide poly-
orphisms, have identified the major histocompatibility

ocus antigen cluster (MHC) on chromosome 6 as an unde-
iable risk factor of both psoriasis and psoriatic arthritis.
pecifically, evidence of a strong association with the class I
egion of MHC and SNP rs1048455 provides a genetic basis
or the link between psoriasis and psoriatic arthritis. The
reviously reported associations between the interleukin-23
eceptor and interleukin-12B polymorphisms in psoriasis
nd psoriatic arthritis cohorts were also confirmed in this
tudy.14

utoimmune Diseases
soriasis is a disorder of complex etiology. There appears to
e a significant component of autoimmune dysfunction in its
asic pathophysiology, although it is more properly desig-
ated as a genetic, systemic, inflammatory, chronic disorder.
egardless, there are several published studies which15 dem-
nstrate an increased incidence of various autoimmune con-
itions in the setting of psoriasis. Crohn’s disease and ulcer-
tive colitis occur from 3.8 to 7.5 times more commonly in
soriatics compared with the general population. These 3
iseases (Crohn’s, ulcerative colitis, and psoriasis) have mul-
ifactorial etiologies with multiple genetic loci conferring
usceptibility to each. It is worth noting that a specific
egion of chromosome 16 has been implicated in the sus-
eptibility to all 3 of these diseases.16 Multiple sclerosis
MS), another autoimmune disease whose etiology is poorly
nderstood, has also been linked to psoriasis, with a study
howing that psoriasis is more likely to occur in families of
atients with MS. With increased incidence of MS, defined as
ore than 1 case per family, the incidence of psoriasis also

ncreases.17 Additionally, in a genome-wide scan, psoriatic
rthritis and possibly psoriasis were linked by a locus on
hromosome 4 to a host of autoimmune diseases, including
eliac disease, type 1 diabetes mellitus, and Grave’s disease.14

lthough inconclusive, these associations in tandem appear
oo pervasive for coincidence and implicate a significant role
or autoimmunity in the pathogenesis of psoriasis.

sychiatric Diseases
here is significant psychosocial morbidity associated with
soriasis. Tools used to quantify this psychological burden,
uch as quality of life measures, indicate that the psychosocial
mpact of psoriasis is comparable with that of chronic ob-
tructive pulmonary disease (COPD), diabetes mellitus, heart
isease, and even cancer.1,18 Therefore, assessment tools like

he Dermatology Life Quality Index and the Quality of Life



1
a
T
e
p
8
t
p
i
R
m
c
i
t
g
t
a

t
t
r
e
h
A
d
o
o
T
o
a

C
C
e
l
R
p
d
i
t
h
i
i
c
c
l
d
t
E
s
p
i
t
w
t
s
c

l
i
c
1
i
i
c
c

t
p
d
i
I
e
T
t
s
t
a
t
t
i
m

i
a
p
d
c
s
p
v
t
h
s
b
d
(
r
t

P
T
d
t
d
o
o
o
a
a
u
(
E
s

12 N. Kim, B. Thrash, and A. Menter
2-item instrument are essential to comprehensively evalu-
ting severity and burden of disease in all psoriasis patients.
hese considerations influence the efficacy of treatment strat-
gies for specific individuals. According to a large-scale tele-
hone survey of 6194 patients with severe psoriasis, almost
0% of respondents reported it having a negative impact on
heir lives, including self-esteem issues and an increased
revalence of depression.19 Specifically one study20 exam-

ned the prevalence of depression as measured by the Carroll
ating Scale for Depression, CRSD, among patients with der-
atological disorders that were cosmetically disfiguring, in-

luding 217 psoriasis patients. Notably, of the 138 psoriasis
npatients, 7.2% expressed active suicidal ideation. In addi-
ion, psoriasis in patients with extensive disease exhibited the
reatest depression scores by the CRSD when compared with
he CRSD scores of patients with acne, alopecia areata, and
topic dermatitis.20

Evaluation of the psychiatric well-being of psoriasis pa-
ients may even be valuable in interpreting the success of
reatment. When 618 patients with moderate-to-severe pso-
iasis received double-blind treatment with placebo or etan-
rcept, a greater proportion of those treated with etanercept
ad at least a 50% reduction in their depression scores.21

lthough patients with an established diagnosis of clinical
epression were excluded from the study, the results dem-
nstrate that etanercept treatment could improve symptoms
f depression (these results are likely a class effect of the
NF-� inhibitors and can be anticipated from treatment with
ther TNF-� antagonists, thus including infliximab and
dalimumab).

ardiovascular Disease
ardiovascular disease is more prevalent in those with mod-
rate to severe psoriasis than in the general population. A
arge retrospective cohort study of the UK General Practice
esearch Database, including more than 130,000 psoriasis
atients ages 20 to 90 revealed a greater-than-normal inci-
ence of myocardial infarction in patients with psoriasis, re-

nforcing a connection between psoriasis and heart disease
hat had also been previously noted in reviews of 2 large US
ealth-care claims databases. This association is not surpris-

ng, given that the psoriasis patient population has a greater
ncidence of metabolic syndrome and thus multiple indirect
onnections to cardiovascular disease by way of its individual
riteria of diabetes mellitus, hypertension, obesity, and dys-
ipidemia. When the UK General Practice Research Database
ata were analyzed further, however, a direct association be-
ween myocardial infarction and psoriasis was uncovered.22

ven after controlling for major cardiovascular risk factors,
uch as hypertension, history of myocardial infarction, hy-
erlipidemia, age, sex, smoking, and BMI, a greater probabil-

ty of myocardial infarction persisted in psoriasis patients
han in the general population, particularly in young males
ith more severe psoriatic disease. A subsequent observa-

ional study conducted at the VA Hospital in Miami demon-
trated similar results, specifically showing that in patients

ontrolled for age, sex, hypertension, diabetes mellitus, dys- s
ipidemia, and tobacco smoking, psoriasis conferred a signif-
cantly increased risk for ischemic heart disease, cerebrovas-
ular disease, and mortality (odds ratio � 1.78, 1.70, and
.86, respectively).23 Psoriasis, it appears, is in itself an

ndependent risk factor for heart attack. Further research
s necessary to elucidate how and why this dermatological
ondition imparts such detrimental influence upon the
ardiovascular system.

The answer possibly lies in the chronic, inflammatory na-
ure of psoriasis, with increasing evidence that inflammation
lays a significant role in atherogenesis and coronary artery
isease. A substantial number of proinflammatory cytokines,

ncluding TNF-�, IL-1, IL-2, IL-6, IL-8, IL-12, IL-18, and
NF-�, has already been implicated in the generation of ath-
rosclerotic plaques.24 Several of these cytokines, namely
NF-� and IL-12, have already been specifically targeted in

he treatment of psoriatic plaques. A retrospective cohort
tudy of 7615 veterans with psoriasis, in fact, demonstrated
hat those on a low-to-moderate dose of methotrexate had
lmost half the incidence of vascular disease compared with
hose who were not receiving methotrexate.25 Understanding
his inflammatory mechanism more thoroughly and targeting
t with more specific therapy may be the key to breaking the

orbid association of cardiovascular disease and psoriasis.26

Multiple cytokines, including IL-20, are being investigated
ndependently in both the pathogenesis of psoriasis, as well
s that of atherosclerosis. This inflammatory cytokine may
rove to be a link in the deadly chain connecting these 2
isease.24,27 Exploring the process of coronary artery calcifi-
ation, which studies have shown to be more prevalent and
evere in psoriasis patients is, yet another avenue being ex-
lored to gain insight into the linked pathogenesis of cardio-
ascular comorbidities and psoriasis.2,28 It is thus important
o evaluate and treat the shared comorbidities, namely
ypertension, diabetes mellitus, dyslipidemia, and obe-
ity, to reduce the risk of myocardial infarction and cere-
ral vascular attack in the psoriasis population. Given the
ecreased life expectancy in patients with severe psoriasis
an independent risk factor for mortality with an odds
atio of 1.86; 95% confidence interval), it may, also, prove
o be life-saving.3,23,29

ersonal Behaviors
he impact of psoriasis extends deeper than the physical. The
isease permeates into the very personality of those it
ouches. In particular, several personal behaviors that are
emonstrably detrimental to one’s health are recognized to
ccur more commonly in psoriasis patients, the most notable
f which is cigarette smoking. Numerous studies have dem-
nstrated an increased prevalence of smoking among psori-
tic patients. In the previously discussed UPI study, there was
37% prevalence of cigarette smoking in the psoriasis pop-
lation versus only 13% in the general population of Utah
P � 0.001), a nearly 3-fold increase.4 Studies conducted in
urope have indicated a similar association between cigarette
moking and psoriasis.5,30 Among psoriasis patients who

moke, 78% reported that they began smoking before the
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Comorbidities in psoriasis patients 13
nset of disease, whereas only 22% of patients reported start-
ng after disease onset, suggesting a causal relationship.4,6

The Nurses’ Health Study II examined the relationship
etween smoking behavior and psoriasis among 78,532
omen. It showed that both current and past smokers have a
reater risk for incident psoriasis, and the duration and in-
ensity of cigarette smoking matched the increased risk of
soriasis in these women.31 High-intensity smoking, defined
s smoking more than 20 cigarettes per day, actually resulted
n a more than 2-fold increased risk of clinically severe pso-
iasis. The elevated risk of clinically severe disease observed
n high-intensity smokers remained present even when tak-
ng into account length of smoking history.7,32 More alarming
s the duration of this effect. Only, after approximately 20
ears of abstinence from cigarettes did the risk of psoriasis
eturn to that seen in lifelong nonsmokers.8,31

Although the pathologic link between cigarette smoking
nd cardiovascular disease has been well established and is
ell understood, the link between cigarettes and psoriasis

emains to be elucidated. Cigarette smoke exposes the body
o potentially toxic substances, such as nicotine, reactive ox-
gen species, nitric oxide, and free radicals, all of which could
onceivably play a role in the pathogenesis of psoriasis.9,33

hus, strong recommendations on smoking cessation should
e made to psoriasis patients at every visit.
Although an increase in alcohol intake in the psoriasis

opulation is widely substantiated and accepted, the role that
lcohol consumption plays in psoriasis is less certain than
hat of cigarettes. A European study of 144 psoriasis patients
ndicated that alcohol consumption in the preceding 12

onths correlated with onset of disease.10,34 In contrast, a
ubsequent study performed by the same investigators
howed no causal relationship between alcohol consumption
nd psoriasis.11,35 A case control study in Australia, also,
howed no difference in alcohol consumption among twins
iscordant for psoriasis.36 Alcohol abuse is likely a reflection
f the psychological and emotional burden of this disfiguring
isease which was explored earlier in this article. Given the
oncordance of cigarette smoking and psoriasis, another pos-
ible explanation for greater alcohol consumption in psoriat-
cs is the association between cigarette smoking and binge
rinking of alcohol (defined as greater than or equal to 5
rinks in a given day on at least 1 occasion in the preceding
onth) found in the UPI study.4 Etiology aside, there is cred-

ble evidence to suggest that excessive alcohol intake nega-
ively impacts mortality in psoriasis patients, making it im-
ortant to address the degree of alcohol intake with tools,
uch as the CAGE questionnaire when caring for the psoriasis
atient.37

ancer and Lymphoma
iven that psoriasis is a disease of immune dysregulation, an
ssumption that psoriasis patients would be at heightened
isk for lymphoproliferative malignancies is logical.38 In fact,
he relative risk of developing a lymphoma was found to be
early 3-fold that of the general population when data from

n English cohort of 2700 patients with psoriasis were ana- i
yzed.39 The validity of these data has been questioned given
hat the patient population consisted only of individuals
lder than the age of 65. Additionally, a small percentage
1.55%) had received treatment with medications known to
ncrease the risk of lymphoma. A subsequent retrospective
ohort study of more than 153,000 patients of all ages with
soriasis corroborated the association of psoriasis and lym-
homa with the relative risk being, however, notably lower,
t 1.34. When lymphoma was further differentiated into sub-
ypes, cutaneous T-cell lymphoma and Hodgkin’s lymphoma
howed the strongest association (RR 10.75 and 3.18, respec-
ively). Although the increased incidence of 7.9 lymphomas
er 100,000 patient years seen in psoriasis may not seem
ubstantial, it is, nevertheless, significant.40 This significance
s heightened by the evolution of psoriasis therapy as agents
eg, TNF-� inhibitors) become increasingly prevalent which
arget the immune system and could theoretically raise even
urther the risk for lymphoproliferative malignancies.

In contrast to the association seen with lymphoma, psori-
sis does not appear to increase one’s risk for primary skin
alignancies. Most published studies show equivalence in

ates of both melanoma and nonmelanoma skin cancers
hen compared with the general population. There is a ca-
eat to this generalization. In Caucasian patients treated with
ore than 250 psoralen plus UVA (PUVA) light treatments,

he risk of cutaneous squamous cell carcinoma becomes sub-
tantially elevated up to 14-fold.41,42 This incidence is further
ncreased, by nearly 7 times if cyclosporine therapy also is
sed in patients with significant prior PUVA exposure, bring-

ng the risk of developing cutaneous squamous cell carci-
oma to a staggering 100 times that of the general popula-
ion.43 The obscuring nature of widespread psoriasis itself
an lead to challenges in the skin examination, requiring the
linician to remain vigilant in the dermatologic assessment of
he psoriasis patient at each visit.

teatohepatitis
on-alcoholic fatty liver disease (NAFLD) is the most com-
on cause for elevated liver enzymes in the United States and
urope.12,44 This phenomenon is likely a reflection of the

ncreasing incidence of obesity and the metabolic syndrome
n these regions. A study showed that patients with chronic
laque psoriasis also had a greater incidence of NAFLD than
bserved in control patients, 47% versus 28%, respectively.
nterestingly, those patients with both psoriasis and NAFLD
n tandem were judged to have more severe psoriasis than
heir counterparts with psoriasis alone as measured by the
soriasis Area and Severity Index.13,45 This association of pso-
iasis and NAFLD was replicated in an Italian, prospective
bservational study of 142 psoriasis patients. The subgroup
f patients having psoriasis in conjunction with NAFLD was
ot only at greater risk for psoriatic arthritis, they were also
ore likely to exhibit severe liver fibrosis than controls
atched for age, sex, and BMI.14,46

Several drugs commonly used in the treatment of psoriasis,
n particular methotrexate, are hepatotoxic. In fact liver tox-

city, gram for gram, is seen 2 times more commonly in the
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14 N. Kim, B. Thrash, and A. Menter
soriasis population treated with methotrexate versus the
heumatoid arthritis population.47,48 This trend was also ob-
erved in the phase 3 study of infliximab in psoriasis, which
emonstrated that 4.9% of patients had a greater than 5 times

ncrease in their liver enzymes, a percentage significantly
reater than that observed in the rheumatoid arthritis inflix-
mab clinical trials, in which a significant proportion of pa-
ients also were taking methotrexate.49,50 It is, thus, impor-
ant for the clinician to closely monitor liver function and
uard against the propensity for liver damage in the psoriasis
atient.

hronic Obstructive
ulmonary Disease

OPD is described in literature as an abnormal inflammatory
esponse of the lungs to toxic substances or gases, especially
igarette smoke.51-53 A group of researchers in Israel per-
ormed a case-control study of more than 12,000 psoriasis
ases, comparing them to approximately 24,000 control pa-
ients and found that the prevalence of COPD was signifi-
antly greater in the psoriasis patients than in the control
atients, 5.7% versus 3.6%, respectively (P � 0.001). The
igh prevalence of cigarette smoking in both the psoriasis
nd COPD populations likely contributed to the measured
ssociation. After controlling for certain confounders, includ-
ng age, sex, socioeconomic status, smoking, and obesity,
owever, the greater prevalence of COPD in psoriasis pa-
ients remained significant, although the association was
eakened.54

leep Apnea
iterature on the connection between sleep apnea and psori-
sis is sparse. Sleep apnea has been correlated to cardiovas-
ular disease and obesity for many years.55,56 Given the estab-
ished relationship of psoriasis to obesity and cardiovascular
isease, it is logical to expect that a correlation also exists be-
ween sleep apnea and psoriasis. A preliminary study of 25
soriasis patients and 19 patients with chronic bronchitis
emonstrated a greater prevalence of obstructive sleep apnea

n those with psoriasis than in the control group as did a
hinese study, in which the investigators used polysomnog-

aphy to evaluate quality of sleep in patients with psoriasis
ersus normal controls.57,58 In addition, a preliminary study
rom our center revealed the incidence of obstructive sleep
pnea to be significantly higher in the psoriasis population
han in a group of dermatologic controls, 11% (17/154) and
% (0/58), respectively. This relationship between psoriasis
nd sleep apnea may stem from common comorbidities or in
shared pathogenesis with inflammatory mediators. Future

esearch is needed to uncover this connection.

onclusions
evere psoriasis is a risk factor for multiple comorbid condi-

ions, as well as, mortality. The General Practice Research 1
atabase demonstrated that young male patients with severe
soriasis died 3 to 4 years younger when compared with their
eers in the general population.59 Although the exact cause of
his increased mortality was not determined in this study, the
ultiple comorbidities of psoriasis likely play a significant

ole. Psoriasis is a multisystem chronic inflammatory condi-
ion, making it imperative for the clinician treating a psoriasis
atient to evaluate every organ system. Comprehensive ex-
mination includes vigilant monitoring for signs and symp-
oms of the comorbidities of psoriasis and close cooperation
etween dermatologists, primary care physicians, and allied
ubspecialists, such as cardiologists, endocrinologists, and
epatologists. Prospective studies of diet and lifestyle inter-
ention in the obese psoriatic population will be beneficial in
mproving both the physical and psychosocial well being, as
ell as, the potential lifespan of this group of patients.
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