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Objectives

Upon reading this activity, the reader should be able to:

1. Inform patients with moderate to severe psoriasis that
they may be at increased risk for coronary artery
disease (CAD) and other forms of atherosclerotic car-
diovascular (CV) disease.

2. Assess patients with moderate to severe psoriasis for
their risk factors for CAD.

3. Prescribe appropriate lifestyle and pharmacologic
therapies for patients with psoriasis who are at in-
creased risk for CAD.

4. Consult in the diagnosis and management of coronary
risk factor modification when a dermatologist or other
health care provider with primary responsibility for
psoriasis treatment cannot assume this responsibility.

Needs Assessment

The need for this activity for cardiologists and other
health care specialists in CV medicine is based on the
following premises:
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1. Psoriasis is a common disease involving !125 mil-
lion patients worldwide and 7 million patients in the
United States.

2. Patients with moderate to severe psoriasis have an
increased prevalence of CAD and an increased risk
for myocardial infarction.

3. Patients with psoriasis have an increased prevalence
of risk factors for CAD.

4. Physicians and patients with psoriasis are generally
unaware of the link between psoriasis and CAD.

Target Audience: This activity is designed for cardiol-
ogists and all other health care specialists caring for patients
with CAD and for dermatologists, primary care physicians,
and all other health care professionals caring for patients
with psoriasis.

CME Credit: The A. Webb Roberts Center for Continu-
ing Medical Education of Baylor Health Care System, Dal-
las, designates this educational activity for a maximum of 1
AMA PRA Category 1 Credit.™ Physicians should only
claim credit commensurate with the extent of their partici-
pation in the activity.

The A. Webb Roberts Center for Continuing Medical
Education of Baylor Health Care System, Dallas, Texas, is
accredited by the Accreditation Council for Continuing
Medical Education to provide continuing medical education
for physicians.

Privacy Policy: A. Webb Roberts Center for CME of
Baylor Health Care System observes privacy and confiden-
tiality of CME information and personal information of
CME participants. Third parties receive only aggregated
data about CME activities that are relevant to their interests
and/or the activities they support.

CME Instructions: After reading this article, go online
at www.AJConline.org to register, complete a post-test with
a minimum score of 80%, complete an evaluation, and print
a certificate.

Combination of Media: Print and Internet
Computer Requirements: Windows 2000, Pentium 3

or greater, 512 ram, 80 gigabytes storage
Estimated Time to Complete: 1 hour
Release Date: December 2008
Termination Date: December 2009

Overview of Psoriasis

Psoriasis is a common disease, affecting an estimated
125 million patients worldwide (2% to 3% of the global
population).1 In the United States, about 7.5 million patients
have psoriasis, including about 2.5% of European Ameri-
cans and 1.3% of African Americans. Psoriasis is common
in certain ethnic groups, affecting 12% of individuals in
Arctic Kasach’ye,2 and is uncommon in other populations
(e.g., only 0.3% of individuals in China3). Psoriasis may
begin at any age and has 2 peak periods of onset: (1) at 15
to 25 years of age and (2) at 50 to 60 years of age. Psoriasis
causes significant disability in many individuals, especially
women and young patients.4 About 80% of patients with
psoriasis report that the disease has a negative impact on

their lives for a variety of reasons, including physical symp-
toms, embarrassing physical appearance (particularly be-
cause it begins at "30 years of age in 60% of cases),
helplessness, frustration, anger, anxiety, depression, and
increased use of alcohol.5

The cause of psoriasis is unknown, and its pathogenesis
is not fully understood.6 Psoriasis has a complex genetic
predisposition with a complex inheritance pattern,2 plus an
environmental component.7 Recent studies implicate smok-
ing and obesity as modifiable risk factors for psoriasis.
Psoriasis vulgaris is the most common form of psoriasis
(90% of cases), manifested by papulosquamous plaques that
are well delineated from normal skin. The main histologic
features of the psoriatic plaque are epidermal hyperplasia,
dilated dermal vasculature, and dermal inflammation with
leukocyte infiltration.3 The dermal plaques tend to be sym-
metrical and are most often located on extensor surfaces of
elbows and knees, the scalp, lumbosacral spine, and umbi-
licus. New lesions sometimes appear at sites of trauma or
pressure, termed the Koebner phenomenon. Psoriatic arthri-
tis occurs in up to 25% of patients and precedes skin
manifestations in 10% of cases. Psoriasis is associated with
several other disorders, including Crohn’s disease, diabetes
mellitus, the metabolic syndrome, cancer, and CAD.8–10

The pathophysiology of psoriasis is incompletely under-
stood but appears primarily due to a cell-mediated adaptive
immune response involving cytokines of Th1 and Th17
pathway.3,11,12 The leukocyte infiltrate in psoriatic skin le-
sions contains mainly T cells positive for clusters of CD-4
and CD-8.

Psoriasis treatment is based on 4 broad therapeutic cat-
egories, dictated mainly by disease severity13:

1. Topical agents are the first-line therapy for most pa-
tients. Agents are applied once or twice daily and
require significant effort in many patients. The agents
include emollients, corticosteroids, vitamin A ana-
logues, vitamin D analogues, calcineurin inhibitors,
coal tar, and dithranol.

2. Phototherapy and photochemotherapy are usually
limited to patients with moderate and severe psoriasis,
not mild forms, and include broadband ultraviolet B
light, narrowband ultraviolet B light, psoralens and
ultraviolet A radiation (topical and systemic), and
lasers.

3. Systemic drugs are generally used for more severe
forms of psoriasis and are less often prescribed since
the advent of biologic agents. They include metho-
trexate (MTX), cyclosporine, and acitretin.

4. Systemic biologics are recombinant molecules de-
signed to target specific steps in immune pathways
involved in the pathogenesis of psoriasis. Many
agents in this class are under investigation. Biologic
drugs currently approved in the United States for the
treatment of psoriasis include T-cell inhibitors (alefa-
cept [Amevive; Astellas Pharma US, Inc., Deerfield,
Illinois] and efalizumab [Raptiva; Genentech, Inc.,
South San Francisco, California]) and tumor necrosis
factor (TNF)–! inhibitors (etanercept [Enbrel; Immu-
nex Corporation, Thousand Oaks, California], inflix-
imab [Remicade; Centocor Pharmaceuticals, Hor-
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sham, Pennsylvania], and adalimumab [Humira;
Abbott Laboratories, Abbott Park, Illinois]).

Association of Psoriasis With Coronary Artery Disease

Evidence: A possible association between psoriasis and
atherosclerotic CAD was first suggested in 1961.14 Many
subsequent observational studies detected an increased
prevalence of CAD and its risk factors in patients with
psoriasis, but these studies were inconclusive in establishing
a connection between the diseases because most of these
studies involved only hospitalized patients and generally did
not control for confounding factors.15–23

The largest study of nonhospitalized patients with pso-
riasis and CAD to date, by Gelfand et al,24 used the General
Practice Research Database (GPRD) in Great Britain. The
objective of the GPRD study was “to determine if within a
population-based cohort psoriasis is an independent risk
factor for myocardial infarction.” The study population in-
volved 130,976 patients with psoriasis, of whom 3,827
(2.9%) had severe psoriasis, mostly treated with MTX.
There were 556,995 control patients. The mean follow-up
period was 5.4 years. The GPRD study found an increased
incidence of acute myocardial infarction (AMI) in patients
with psoriasis compared with the control patient population,
and the AMI rate was highest in patients with severe pso-
riasis. The relative risk for AMI was highest in younger
patients, and the increased relative risk, but not absolute
risk, lessened with age. The study investigators concluded
that the “results suggest that psoriasis is an independent risk
factor for AMI.”

An analysis of 2 large health plan databases in the United
States further confirmed the findings of earlier studies that
the prevalence of CV disease and risk factors in the overall
psoriasis population is increased, even in patients with mild
psoriasis.25 Another study of the GPRD, separate from
Gelfand et al’s24 GPRD study, also found an increased
cumulative incidence of CV risk factors, AMI, and other
vascular diseases in patients with psoriasis.26

A study of 32 patients with psoriasis found a prevalence
of coronary artery calcium of 59%, compared with 28% in
control patients (p # 0.015), and an Agatson coronary
artery calcium score of 3.7 in patients with psoriasis, com-
pared with 0 in control subjects (p # 0.019).27 CAD also
was more severe in patients with psoriasis than in controls.
The investigators concluded that psoriasis was “likely” an
independent risk factor for coronary artery calcium on the
basis of multiple linear regression calculations in the study
population, which had been controlled for CV risk factors.

Possible mechanisms responsible for the association of
psoriasis with CAD include28

1. Sharing and possibly increased prevalence of com-
mon CAD risk factors,

2. Antipsoriatic medications (cyclosporine, acitretin) in-
creasing CV risk through the promotion of adverse
CAD risk profiles (e.g., elevation of blood pressure
and adverse effects on serum levels of lipids and lipid
subfractions),

3. Inflammation,

4. The underdiagnosis and undertreatment of CAD risk
factors because of attention required to treat psoriasis,
and

5. Shared genetics of psoriasis and CAD.

Cardiovascular Risk Factors and Psoriasis

Patients with severe psoriasis have a 3- to 4-year average
decrease in their life expectancy, comparable with the esti-
mated reduction in the longevity of patients with severe
hypertension.29 This shortened lifespan is likely due in part
to increased prevalence of CAD, which is the most common
cause of death in patients with psoriasis. Conditions that are
known contributors to CAD—dyslipidemia, obesity, hyper-
tension, and diabetes mellitus—are more prevalent in pa-
tients with psoriasis than in the general population and
patients with other dermatologic disorders.18,28,30–34

Obesity: Obesity is common in patients with psoriasis,
occurring up to 2 times more often than in the general
population.18,35 Obesity is a component of the metabolic
syndrome, which also is common in patients with psoria-
sis,36–39 and is closely related to chronic inflamma-
tion.30,40,41 The metabolic syndrome is a strong contributor
to other CAD risk factors, including type 2 diabetes melli-
tus, abnormal serum lipids, and systemic arterial hyperten-
sion.42–46 However, unlike the decreased prevalence of
obesity typically found in populations of patients with other
severe forms of chronic inflammatory diseases, such as
rheumatoid arthritis and inflammatory bowel disease, the
prevalence of obesity in patients with psoriasis increases
with disease severity.47,48 In Gelfand et al’s GPRD study,
the adjusted odds ratio (OR) for obesity was increased in
patients with psoriasis compared with controls (OR 1.79,
95% confidence interval [CI] 1.55 to 2.05) and in patients
with severe psoriasis compared with mild psoriasis (OR
1.47, 95% CI 1.32 to 1.63).33

Cigarette smoking: In Gelfand et al’s GPRD study,
cigarette smoking was more common in patients with pso-
riasis than in the general population (OR 1.31, 95% CI 1.3
to 2.01).33 Approximately 80% of patients with psoriasis
had smoked cigarettes before the onset of psoriasis.35 Cig-
arette smoking, which increases markers of inflammation,49

also may trigger psoriasis and contribute to its severity.30,50

Serum lipids: Elevated low-density lipoprotein (LDL)
cholesterol is common in patients with psoriasis, and the
degree of elevation generally correlates with the severity of
psoriasis.32 High-density lipoprotein (HDL) cholesterol,
which is negatively correlated with CAD, tends to be lower
in patients with psoriasis. Low HDL cholesterol is the only
detectable lipid abnormality in some patients with mild
psoriasis.31 Other proatherogenic lipid abnormalities also
may be present, including elevated levels of serum triglyc-
erides, very low density lipoprotein cholesterol, lipopro-
tein(a), and apolipoprotein B.32 Lipid abnormalities often
can be detected at the onset of psoriasis, suggesting that they
may be genetically acquired.32,51 Increased lipid oxidant
stress and decreased antioxidant capacity are associated
with psoriasis.52
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Hypertension: Hypertension is 2 times more common in
patients with psoriasis than in the general population.18,19

In Gelfand et al’s24 GPRD study, hypertension was present
in 20% of patients with severe psoriasis, 15% of patients
with mild psoriasis, and 12% of controls.

Age: The relative increased incidence of CAD in
younger patients with psoriasis decreases with age, but there
is an absolute increased age-related CAD incidence,24 con-
sistent with the fact that advancing age is the strongest risk
factor for CAD. The pattern of age-related CV risk in the
population with psoriasis suggests accelerated CV risk in
younger patients.

Family history of premature CAD: There are no re-
ports on the frequency of family history of premature CAD
in patients with psoriasis.

Diabetes mellitus and insulin resistance: Gelfand et
al’s24 GPRD study found a strong association between di-
abetes mellitus (independent of obesity) and severe psoria-
sis, consistent with other reports.51,53,54 Patients with pso-
riasis without overt diabetes mellitus often exhibit evidence
of insulin resistance.55

Plasma homocysteine: Epidemiologic studies suggest a
connection between atherosclerosis and elevated plasma
levels of homocysteine in patients with psoriasis.56–59

Whether hyperhomocysteinemia is an independent risk fac-
tor for atherosclerosis, however, is unproved.60

Physical inactivity: There are no reports on the effect of
exercise or sedentary lifestyles on the prevalence of CAD or
its risk factors in patients with psoriasis.

Major depression: Depression and depressive symp-
toms occur with increased frequency in patients with pso-
riasis.61–63 Major depression is a significant predictor of CV
disease, may be an independent risk factor for death !12
months after sustaining an AMI,64,65 and may increase the
risk for first-time CAD.66,67 There appears to be an associ-
ation between depressive symptoms and serum inflamma-
tory markers.68 The prevalence of CAD in patients with
major depression is unknown.

Inflammation

Inflammation may be an important link between psoria-
sis and CAD.69–71 Inflammation may be defined as a phys-
iologic state in which elevated levels of circulating inflam-
matory cytokines provoke localized inflammation in
susceptible organs throughout the body, such as the gums
(periodontitis), joints (rheumatoid arthritis and osteoarthri-
tis), and intestines (inflammatory bowel disease). Inflamma-
tion is important in the pathophysiology of psoriasis, with a
central role of cytokines,72 especially T helper 1 and T
helper 17.12 Inflammation has emerged as a possible inde-
pendent risk factor for atherosclerosis73 and may contribute
to plaque rupture in acute coronary syndromes.74–79

Cytokines and C-reactive protein (CRP): Cytokines
are low-molecular-weight soluble proteins that regulate cell
activity.80 Cytokines are produced by many different cell
types, most often T helper cells and macrophages in the

body’s response to immune stimuli.81 The role of cytokines
is to mediate and regulate immunity, inflammation, and
hematopoiesis. More than 20 different cytokines have been
identified. CRP is the most commonly measured inflamma-
tory biomarker in the blood and is measured by the high-
sensitivity assay hs-CRP.82 CRP is manufactured mainly
in the liver and is released by the liver in response to
increased levels of circulating cytokines, especially inter-
leukin (IL)–6.83 Plasma hs-CRP levels are elevated in many
patients with psoriasis,72,84–87 and although they decrease
during periods of treatment-induced remission, they usually
do not return to normal levels.72

Inflammation as a cardiovascular risk factor: Ele-
vated plasma hs-CRP is associated with AMI and unstable
angina pectoris88,89 and is a predictor of future hyperten-
sion, AMI, and stroke,90–92 independent of serum levels of
total cholesterol and HDL cholesterol.93 Some investigators
suggest that CRP itself, beyond serving as a biomarker, may
be an active anti-inflammatory protein with a role in endo-
thelial cell dysfunction and vascular remodeling.83,94,95 The
erythrocyte sedimentation rate, chemokines, and cytokines
including IL-6, IL-8, IL-10, IL-18, TNF-!, and monocyte
chemoattractant protein–1 are also implicated in acute cor-
onary syndromes.96–98 Acute coronary events are increased
in patients with other chronic inflammatory diseases, in-
cluding rheumatoid arthritis,99 periodontitis,100,101 systemic
lupus erythematosus,102,103 and some types of infections,
mainly those involving the respiratory and urinary tracts.104

Arterial inflammation, along with arterial stiffness and
remodeling, is likely a factor in systemic arterial hyperten-
sion, particularly in obese patients.105–124 Elevated plasma
hs-CRP is also a predictor of future hypertension.92 Aldo-
sterone may induce vascular inflammation and angiotensin
II appears to be an essential factor in the relation between
vascular inflammation and hypertension.92,125–130

Although future therapies for atherosclerosis may target
inflammation, the precise role of inflammation as a caus-
ative factor in atherogenesis and in the complications of
atherosclerosis is not established.95,131,132

Anti-inflammatory therapies: MTX is an important
anti-inflammatory drug for the treatment of patients with
rheumatoid arthritis and psoriasis.13 One epidemiologic ret-
rospective study of 7,615 outpatients with psoriasis and
6,707 patients with rheumatoid arthritis showed that MTX
treatment was related to a significantly reduced incidence of
CAD,133 although MTX increases plasma homocysteine
blood levels. The decreased incidence of CAD was even
greater in patients with psoriasis receiving folic acid, possibly
because of its suppression of plasma homocysteine. In a study
involving only patients with rheumatoid arthritis, MTX treat-
ment produced a 70% reduction in CV deaths, which the
investigators attributed to improved physical activity and/or
decreased inflammation.134

Aspirin, a nonsteroidal anti-inflammatory drug (NSAID),
is proved to prevent acute cardiac events, possibly because
of its anti-inflammatory effects in addition to its proved
antiplatelet effects.91,135 Cyclooxygenase-2 inhibitors (se-
lective NSAIDs) and nonselective NSAIDs, however, do
not show beneficial effects in preventing CAD, and several
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drugs in this class are associated with varying rates of
increases in CAD event rates,136–139 which has led to a US
Food and Drug Administration requirement that all selec-
tive and nonselective prescription-strength NSAIDs carry
an identical black-box warning for CV risk.

Statins, whose primary effect is to reduce serum levels of
LDL cholesterol, also have anti-inflammatory effects and
consistently lower plasma hs-CRP levels in the general
population.140–143 One trial found that patients with rheu-
matoid arthritis treated with atorvastatin had a 50% reduc-
tion in plasma hs-CRP and a “modest” reduction in inflam-
mation-related symptoms, such as morning stiffness and
joint swelling.144 The anti-inflammatory effects of statins
also may be beneficial in inflammatory disorders involving
the skin, including psoriasis.145,146 Drugs in the antihyper-
tensive classes, angiotensin-converting enzyme inhibitors,
and angiotensin-receptor blockers, whose principle mecha-
nism of action is to suppress the renin-angiotensin-aldoste-
rone system, also appear to have anti-inflammatory effects
through their negative effects on angiotensin II.109,110 Nia-
cin, which lowers total and LDL cholesterol and triglycer-
ides and increases HDL cholesterol, lowers CV disease risk
when used alone and when used in conjunction with statins.
It also has an anti-inflammatory effect.147 Niacin reduced
plasma hs-CRP by 24% in 1 study when used in combina-
tion with a statin148 and by up to 20% in another study when
used alone.149

Whether CRP is a true risk factor (i.e., plays a causative
role in atherogenesis or its complications) or is only a risk
marker is unresolved.150 Thus, the role of lipid-lowering
medications and renin-angiotensin-suppressing antihyper-
tensive agents in treating and preventing CV disease in the
general population via their anti-inflammatory effects is
unproved and the focus of considerable ongoing investiga-
tion. Justification for the Use of Statins in Primary Pre-
vention: An Intervention Trial Evaluating Rosuvastatin
(JUPITER), for example, showed favorable effects of st-
atins in subjects with LD cholesterol "130 mg/dl and
plasma hs-CRP levels !2 mg/dl.151

Recommendations

(Note: Many of the following recommendations are
based on psoriatic disease severity, which by convention
has been designated as “mild,” “moderate,” or “severe.”
This classification, however, can be confusing to nonder-
matologists, who should not assign disease severity for the
purpose of assessing psoriasis-related CV risk factor based
solely on the type of treatment used for individual patients.
For example, a patient with psoriasis confined to the palms
and feet, and thus not carrying a large psoriatic burden and
perhaps insignificant psoriatic-related CV risk, nonetheless
has a very lifestyle limiting form of skin involvement that
may benefit from aggressive treatment strategies such as
systemic agents. Thus, communication between dermatolo-
gists and the physicians responsible for CV treatments are
essential.)

Epidemiologic data support the contention that there is
an association of psoriasis, especially severe psoriasis, with
several major risk factors for CV disease. Furthermore,
there is evidence that inflammation may serve as a common

link between the 2 conditions. Precisely how these interre-
lations affect the clinical care of patients with psoriasis,
which is the primary objective of this consensus document,
is especially challenging because of uncertainty whether
psoriasis itself is a risk factor. Until there is better under-
standing of the psoriasis-CAD link, physicians managing
CV risk factors in patients with psoriasis should adhere to
standard atherosclerosis prevention and treatment guide-
lines, particularly those of the National Cholesterol Educa-
tion Program Adult Treatment Panel (ATP) III,152 the sev-
enth report of the Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of High Blood Pres-
sure (JNC-7),153 and the scientific statement on the diagno-
sis and management of the metabolic syndrome of the
American Heart Association and the National Heart, Lung,
and Blood Institute,46 from which many of the following
recommendations are derived. Although these standard
guidelines are intended for all populations, certain popula-
tions, such as patients with diabetes mellitus or previous CV
events, are targeted at high risk, and therefore, treatment
recommendations are more aggressive for these popula-
tions. Patients with psoriasis (and other inflammatory con-
ditions except the metabolic syndrome) are not currently
given special attention in standard guidelines, but if future
data further advance the notion that psoriasis is an indepen-
dent risk factor for CV disease, it is anticipated that these
recommendations for risk factor modification will be mod-
ified accordingly.

One important issue that generated considerable atten-
tion by the panel is the fact that many dermatology practices
cannot alone carry out recommendations for CAD risk as-
sessment and treatment because of time and/or facility con-
straints. In those instances, the panel recommends that at a
minimum, patients with moderate and severe forms of pso-
riasis be advised of possible increased CAD risk and en-
couraged to undergo CAD risk assessment by their primary
care physicians. In view of the current general lack of
physicians’ awareness of the psoriasis-CAD relation, der-
matologists also should provide explanations to primary
care physicians of the reason for recommendations for CAD
risk assessment. Conversely, physicians caring for patients
with psoriasis who have established CAD (or other forms of
atherosclerotic CV disease) or who have significantly in-
creased CV risk factors should communicate their treatment
strategies to those patients’ dermatologists or other health
care professionals managing their psoriasis.

The recommendation scales are defined in Table 1.
I. Patient Information

A. Recommendation: Patients with moderate to se-
vere psoriasis should be informed that they may
be at increased risk for CAD and that they
should undergo appropriate medical evalua-
tions.

Confidence level: 2B
B. Recommendation: Patients with mild forms of

psoriasis and apparent increased CAD risk fac-
tors such as abdominal obesity or increased
blood pressure should be informed that they may
be at increased risk for CAD and should undergo
medical evaluations.

Confidence level: 3D
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II. Medical Evaluation
A. Recommendation: Patients with moderate to se-

vere psoriasis should undergo medical histories
assessing for CAD risk, including past CAD
events, and family histories evaluating for pre-
mature CAD or sudden cardiac death, diabetes
mellitus, hypertension, or dyslipidemia.

Confidence level: 2D
B. Recommendation: Patients with moderate to se-

vere psoriasis should undergo complete physical
examinations and annual measurements of
blood pressure at rest (seated for 5 minutes with
feet on the floor and attention to appropriate
blood pressure cuff size).

Confidence level: 2D
C. Recommendation: Patients with moderate to se-

vere psoriasis should undergo blood lipid pro-
files (total cholesterol, LDL cholesterol, HDL
cholesterol, and fasting triglycerides) and blood
glucose measurements. A plasma hs-CRP de-
termination is optional, because some author-
ities believe that elevated plasma hs-CRP may
have added value by helping determine how
aggressively standard risk factors should be
treated, especially the encouragement of life-
style changes.

Confidence level: 2D

III. Risk Factor Treatment: Abnormal Lipids
A. Recommendation: Patients with psoriasis and

>1 abnormal serum lipid level and/or elevated
plasma hs-CRP should follow a multifaceted
lifestyle approach to reduce CAD risk according
to ATP III guidelines.152

Confidence Level: 1C
Consistent with ATP III guidelines, emphasis

on weight loss and physical activity to enhance
weight reduction in patients with elevated serum
LDL cholesterol should be undertaken. Goals for

LDL cholesterol levels are based on CAD risk
assessment:
● For 1 CAD risk factor and LDL cholesterol

!160 mg/dl, the target LDL cholesterol level
is "160 mg/dl.

● For "2 CV risk factors and LDL cholesterol
!130 mg/dl, the target LDL cholesterol level
is "130 mg/dl. An optional target is LDL
cholesterol "100 mg/dl if factors such as age,
metabolic syndrome, abnormal plasma hs-
CRP, and abnormal coronary calcium score
(75th percentile) are present.

● If CV disease is present or there are CAD risk
equivalents, such as diabetes mellitus, the tar-
get LDL cholesterol level is "100 mg/dl or an
optional target of "70 mg/dl if CV disease is
present and there are high-risk features, such
as diabetes mellitus, the metabolic syndrome,
or heavy cigarette smoking, or if the patient
presents with an acute coronary syndrome.

Lifestyle changes that should be undertaken
include the following:
● The intake of saturated fats should be reduced

(to "7% of total calories), and low levels of
trans fats and dietary cholesterol ("200 mg/
day) should be consumed.

● Therapeutic options for enhancing LDL low-
ering, such as plant stanols and sterols (2
g/day) and increased viscous (soluble) fiber
(10 to 25 g/day), should be considered.

● Weight should be reduced.
● Physical activity should be increased.
● Alcohol ingestion should be moderated. Pa-

tients with psoriasis often drink alcohol exces-
sively. Used in moderation (“Moderation is
defined as the consumption of up to one drink
per day for women and up to two drinks per
day for men. Twelve fluid ounces of regular

Table 1
Confidence and evidence codes

Confidence Description
1 Very confident
2 Confident
3 Marginally confident
4 Not confident

Type of evidence Description
A Well-designed randomized controlled clinical trials conducted in patients who have reported adverse experiences
B Single randomized controlled clinical trial with a highly statistically significant result

Well-conducted retrospective case-control studies with adverse experiences as primary end points
Managed care claims database analysis with a highly statistically significant result

C Reports to regulatory agencies judged to exceed population averages and reporting bias
Multiple case studies with nonblinded dechallenge and rechallenge
Strong trends, not reaching statistical significance, for safety issues in large randomized controlled clinical trials
Well-conducted prospective cohort study, giving a result that is statistically well above population average
Metabolic or clinical surrogate studie

D Undocumented opinion of experienced research investigators and clinicians
Poorly controlled or uncontrolled studies
Nondefinitive evidence from regulatory agency reporting systems or managed care claims databases

U Unknown, no appropriate evidence, or evidence considered subject to bias
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beer, 5 fluid ounces of wine, or 1.5 fluid ounces
of 80-proof distilled spirits count as one drink
for purposes of explaining moderation. This
definition of moderation is not intended as an
average over several days but rather as the
amount consumed on any single day”154), al-
cohol does not add to CAD risk and may con-
vey some protective effect against future CAD
events. Patients needing to lose weight should
be cautioned, however, that alcohol is high in
caloric content. Patients who do not drink al-
cohol should not be advised to begin drinking
alcohol for the purpose of CAD risk modifica-
tion, because the other risks of alcohol con-
sumption, such as higher frequencies of acci-
dents and medical illnesses, outweigh CV
benefits.

B. Recommendation: Drug therapy for elevated
LDL cholesterol should be prescribed in patients
with psoriasis in whom target LDL cholesterol
levels are not achieved with lifestyle changes.

Confidence level: 2D
In patients with psoriasis, the following are of

particular importance:
● Statins are contraindicated in patients with ac-

tive or chronic liver disease, and therefore, they
should be used with caution in patients who
have received MTX until hepatic status is de-
termined by blood liver function tests.

● Statins also may have a favorable effect on
plaque psoriasis145 and on plasma hs-CRP.144

● The effect of niacin on lipids makes this drug
particularly effective in patients with diabetes
mellitus, which is common in patients with
psoriasis. Niacin preparations must be used
with caution in patients with diabetes mellitus,
however, because they increase blood glucose
levels.

● Niacin is contraindicated in patients with se-
vere gout and chronic liver disease and there-
fore must be used with caution in patients who
have been treated with MTX until hepatic sta-
tus and serum uric acid are determined. If
there are concerns regarding liver disease, sus-
tained-release niacin is best avoided, and the
use of short-acting or intermediate-release ni-
acin is favored.155

● The perception that niacin cannot be taken by
patients with psoriasis because of secondary
flushing is false.156 Many patients, regardless
whether they have psoriasis, who take niacin
develop flushing, which is mediated primarily
by prostaglandin D2 and can be significantly
lessened by pretreatment with aspirin.157 In
most patients, the bothersome itching and
flushing that initially occur decrease with con-
tinued use.

● Fibrates are contraindicated in patients with
severe renal disease and severe hepatic disease,
so they must be used with caution in patients

who have been treated with previous MTX or
cyclosporine therapy until renal and hepatic
status are determined.

● The fibrate gemfibrozil has been linked to ex-
acerbations of psoriasis in rare instances.158

IV. Risk Factor Treatment: Cigarette Smoking
A. Recommendation: All cigarette smokers with

psoriasis should discontinue this habit.
Confidence Level: 1C
Cigarette smoking is a major risk factor for CV

disease and also may contribute to the severity of
psoriasis.35

V. Risk Factor Treatment: Hypertension
JNC-7153 defines hypertension as follows:

● Prehypertension: systolic blood pressure of 120 to
139 mm Hg or diastolic blood pressure of 80 to 89
mm Hg.

● Stage 1 hypertension: systolic blood pressure of
140 to 159 mm Hg or diastolic blood pressure of
90 to 99 mm Hg.

● Stage 2 hypertension: systolic blood pressure
!160 mm Hg or diastolic blood pressure !100
mm Hg.

A. Recommendation: All patients with psoriasis
should have elevated blood pressures treated to
target levels as defined by the JNC-7.153

Confidence Level: 1C
Using JNC-7 recommendations,153 the target

blood pressures in patients with psoriasis are as
follows:
● "140/90 mm Hg in all patients with psoriasis

and #2 major risk factors for CAD, and
● "130/80 mm Hg in patients with previous CV

disease, diabetes mellitus, chronic renal dis-
ease, or "3 major risk factors.

B. Recommendation: All patients with psoriasis and
elevated blood pressure should undertake life-
style changes.

Confidence Level: 1A
Blood pressure can be significantly decreased

by lifestyle changes, including
● Weight reduction in individuals who are over-

weight (systolic blood pressure reduction of 5
to 20 mm Hg),

● A diet high in potassium and calcium (the Amer-
ican Heart Association Dietary Approaches to
Stop Hypertension diet; systolic blood pressure
reduction of 8 to 4 mm Hg),

● A diet low in sodium (systolic blood pressure
reduction of 2 to 8 mm Hg),

● Physical activity (systolic blood pressure re-
duction of 4 to 9 mm Hg), and

● Moderation of alcohol intake (systolic blood
pressure reduction of 2 to 4 mm Hg).

In addition to lowering blood pressure, life-
style modifications also increase the efficacy of
antihypertensive drug therapy and decrease the
risk for CAD.
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C. Recommendation: All patients with psoriasis and
elevated blood pressure not controlled to target
levels with lifestyle changes should be treated
with pharmacologic therapy.

Confidence Level: 2D
The following drug classes are approved for

the initial treatment of hypertension:
● Thiazide-type diuretics,
● Angiotensin-converting enzyme inhibitors,
● Angiotensin receptor blockers,
● Direct renin inhibitors,
● $ blockers, and
● Calcium channel blockers.

There is no evidence at the present time that
any of the approved classes of drugs for hyper-
tension are more or less efficacious in treating
hypertension in patients with psoriasis compared
with the general population. Beta blockers, angio-
tensin-converting enzyme inhibitors, and angio-
tensin receptor blockers, however, may in rare
instances precipitate psoriatic flare-ups.159–161 Pa-
tients receiving these drugs should be monitored
for exacerbations of psoriasis.

VI. Risk Factor Treatment: The Metabolic Syndrome
A. Recommendation: Patients meeting criteria for

the metabolic syndrome should be identified, and
all risk factors for CAD should be treated, be-
ginning with lifestyle changes aimed at weight
reduction.

Confidence level: 1D
The metabolic syndrome is closely linked to

insulin resistance and is a secondary target of lipid
therapy because the risk factors for the metabolic
syndrome are highly concordant and, in aggre-
gate, enhance the risk for CAD at any serum level
of LDL cholesterol.46 Many patients with psoria-
sis, especially moderate to severe forms, meet
criteria for the metabolic syndrome. Because sys-
temic inflammation is a common feature of pso-
riasis and the metabolic syndrome, it may be par-
ticularly important to identify patients who meet
these criteria for CAD prevention strategies.

The metabolic syndrome is diagnosed when
"3 of the following features are present46:
1. Increased waist circumference "40 in ("102

cm) in men and "35 in ("88 cm) in women;
2. Elevated serum triglycerides "150 mg/dl (1.7

mmol/L) or receiving drug treatment for ele-
vated triglycerides (most commonly fibrates
and nicotinic acid);

3. Reduced serum HDL cholesterol "40 mg/dl
(1.03 mmol/L) in men and "50 mg/dl (1.3
mmol/L) in women or receiving drug treatment
for reduced HDL cholesterol (most commonly
fibrates and/or nicotinic acid);

4. Elevated blood pressure "130 mm Hg systolic
and/or "85 mm Hg diastolic or antihyperten-
sive drug treatment in patients with histories of
hypertension; and

5. Elevated fasting glucose "100 mg/dl or drug
treatment for elevated glucose.

VII. Psoriasis Treatment and CAD Risk: MTX
A. Recommendation: Patients taking statins, nico-

tinic acid, and/or fibrates should have close
monitoring of liver function when receiving
MTX to avoid toxicity.

Confidence level: 1D
Statins, nicotinic acid, and fibrates are metab-

olized in the liver. Thus, particular attention
should be paid to liver function when prescribing
these drugs in patients receiving MTX, which
may cause liver toxicity.

B. Recommendation: MTX should not be prescribed
for the primary purpose of reducing CV risk.

Confidence level: 2D
Additional data, ideally from controlled trials,

are necessary to determine the risk-benefit profile
with respect to CV outcomes and the treatment of
psoriasis with potentially cardioprotective thera-
pies such as MTX.

VIII. Psoriasis Treatment and CAD Risk: Cyclosporine
A. Recommendation: Blood pressure and serum lip-

ids should be monitored in patients receiving
cyclosporine.

Confidence level: 3D
The primary effect of cyclosporine on CAD

risk is blood pressure elevation.162 Cyclosporine
also elevates serum LDL cholesterol.163 Given the
relatively short treatment courses with cyclospor-
ine and the reversibility of cyclosporine-induced
hypertension and serum lipid changes, however,
neither elevated blood pressure nor serum lipid
abnormalities are contraindications for carefully
monitored cyclosporine treatment.

IX. Psoriasis Treatment and CAD Risk: Topical Cortico-
steroids
A. Recommendation: Patients with established hy-

pertension and/or other CV risk factors should
have regular blood pressure monitoring when
applying high-strength topical corticosteroids to
large areas of psoriatic skin.

Confidence level: 3D
Topical corticosteroids, when used in sufficient

strength (i.e., clobetasol propionate !50 g/week)
and applied over large areas of psoriatic skin dis-
ease, may reach significant levels of absorption
and in theory could elevate blood pressure, but
this effect has not been reported.

X. Psoriasis Treatment and CAD Risk: Acitretin
A. Recommendation: Patients who have elevated se-

rum cholesterol and/or triglycerides should not
receive acitretin unless necessary (relative con-
traindication), and those who take the drug, in-
cluding patients taking lipid-modifying agents,
should undergo monitoring of serum lipid levels.

Confidence level: 1C
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In patients with psoriasis receiving acitretin, it
is reported that 66% develop elevated triglycer-
ides and 33% have elevations in total serum cho-
lesterol.164 Acitretin also may cause hepatotoxic-
ity, so patients receiving statins, fibrates, and
nicotinic acid should be monitored carefully when
taking this drug.

XI. Psoriasis Treatment and CAD Risk: Ultraviolet Pho-
totherapies
A. Recommendation: Patients can receive ultraviolet

treatment for psoriasis without regard to CAD risk.
Confidence level: 1D
There are no reported studies of the effect of

ultraviolet therapy on CAD risk factors, but there
is no physiologic basis for withholding this treat-
ment from patients at increased CAD risk. Several
CV medications can be photosensitizing, and
therefore it is important to notify the treating der-
matologist if a change in medications is to be
made while a patient is receiving phototherapy.

XII. Psoriasis Treatment and CAD Risk: Biologics
A. Recommendation: Patients can be treated with bio-

logics for psoriasis without regard to CAD risk.
Anti-TNF-! drugs, however, should be used with
caution in patients with congestive heart failure.

Confidence level: 3D
There are no reports of adverse effects of bio-

logic agents on CAD risk factors. However, there
have been no long-term studies regarding the
safety of biologic agents related to CAD or its risk
factors. There are case reports that brief treatment
with anti-TNF-! agents might induce new cases
and exacerbate previous cases of heart failure.165

However, in 1 series of patients with rheumatoid
arthritis, heart failure appeared to be ameliorated
in patients treated with anti-TNF-! agents,166 and
in 2 other studies, they were well tolerated by
patients with heart failure.167,168 Although risk in
patients with heart failure is currently challenged
by some authorities,169 clinicians are advised to
consult prescribing information for specific anti-
TNF-! agents when considering their use in pa-
tients with histories of congestive heart failure or
existing heart failure or who or at increased risk
for heart failure.

XIII. Special Considerations in the Treatment of CV Dis-
ease in Patients With Psoriasis

There are no studies that have determined whether
patients with psoriasis with acute or chronic CV dis-
ease should be treated differently from the general
population, with the following exceptions.
A. Recommendation: Patients with psoriasis pre-

scribed " blockers, angiotensin-converting en-
zyme inhibitors, and angiotensin receptor block-
ers for any indication should be monitored for
worsening of psoriasis.160,170

Confidence level: 2C
B. Recommendation: Patients with psoriasis receiving

cyclosporine who are prescribed diuretics for any

indication should be monitored for increased risk
for cyclosporine-induced renal toxicity.

Confidence level: 2C
C. Recommendation: Patients with psoriasis receiving

cyclosporine who are taking statins should be mon-
itored closely for signs of rhabdomyolysis.

Confidence level: 2C
D. Recommendation: Patients with psoriasis receiving

MTX or acitretin who are prescribed the lipid-
modifying agents statins, fenofibrate, and/or nico-
tinic acid should be monitored for hepatic dysfunc-
tion.

Confidence level: 2C
E. Recommendation: Patients with heart failure

who are receiving anti-TNF-! drugs for psoria-
sis should be carefully monitored for worsening
of heart failure.

Confidence level: 1C

Recommendations for Future Research

The association between CAD and psoriasis is a rela-
tively new observation and largely limited to retrospective
analyses of large patient data sets. Additional research is
needed to (1) provide better guidance in reducing the risk
for CAD in patients with psoriasis and (2) provide better
insight into the mechanisms underlying this association.
The panel believes that the following avenues of research
will help meet these objectives.

1. A national, controlled registry or prospective cohort
should be formed, with epidemiologic follow-up of
patients with all grades of psoriasis severity. Patients
being treated in nonacademic settings should be in-
cluded in the study. Among the questions that should
be addressed are the following:
● How large is the true risk for CAD in patients with

psoriasis, and does that risk vary by psoriasis treat-
ment status, gender, race, and the presence of other
concomitant risk factors?

● Is the increased risk for CAD in patients with
psoriasis independent of established risk factors?

● What is the role of psoriasis activity in CAD risk?
● Are there clinical markers other than standard CAD

risk factors that can help discern patients with pso-
riasis who are at increased risk?

● Is it cost effective for all patients with psoriasis to
have their CAD risk factors measured, or only
patients with moderate to severe psoriasis (as rec-
ommended in this document)?

● Do standard consensus guidelines (i.e., JNC-7,
ATP III, etc.) apply equally to patients with psori-
asis judged to be at increased risk for CAD as in the
general population, or should some or all factors be
treated more aggressively, analogous to recommen-
dations for patients with diabetes mellitus?

● What is the role of CRP as a marker for CAD in
patients with psoriasis?

● What is the role of CRP as a target of risk factor
modification in patients with psoriasis?

● How do lipid profiles in patients with psoriasis
compare with those in the general population? (For
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example, HDL cholesterol appears to be lower in
patients with psoriasis.)

● Is there a link between the genetic predisposition to
psoriasis and the genetic predisposition to CAD?

● Are lifestyle-related CAD risk factors such as obe-
sity and type 2 diabetes mellitus caused by altered
eating behavior in patients with psoriasis?

● Are lifestyle-related CAD risk factors such as obe-
sity and type 2 diabetes precipitating factors for
psoriasis or, in patients who have psoriasis, factors
that add to the severity of psoriasis?

● How can lifestyle changes be optimized in patients
with psoriasis? What is the effect of standard psoriasis
therapeutic regimens, if any, on CAD risk factors?

● What is the effect, if any, of biologics on lipids and
other CAD risk factors? (The effects of anti-TNF-!
and anti-IL-6 drugs are of special interest given the
possible role of TNF-! and IL-6 in atherogenesis.)

● Does the presence of psoriatic arthritis add to CAD risk?
● Does therapeutic reduction of psoriasis lower CAD

risk independent of treatment modality?
2. Other important questions that should be considered

for research include the following:
● What is the role of inflammation as a link between

psoriasis and CAD?
● What are the roles of obesity, adipose tissue per se,

and insulin resistance as possible causative or ex-
acerbating factors in psoriasis?

● What are the roles of T cells, angiotensin II, and
inflammation in patients with psoriasis with hyper-
tension, and can more knowledge of these interre-
lations in psoriasis add to our understanding of the
role of cellular immunity and vascular biology?

● What is the effect of psoriasis on lipid synthesis
and metabolism? (A specific area of interest is
the role of keratinocytes, which have a high rate
of proliferation in psoriasis and produce large
amounts of lipid.)

● Do TNF-! blockers improve endothelial function
and reduce vascular inflammation?

● To what degree, and in which patients with psori-
asis, are $ blockers contraindicated in patients for
whom there may be CV indications?

3. An international, Internet-based “clearinghouse” compi-
lation of new publications and select past publications
relevant to this topic should be created. A significant
problem that emerged in writing this document was the
multiplicity of disciplines that do not ordinarily interact
but provide data important to the advancement of our
collective understanding of the complex interrelations
among CV medicine, immunology, dermatology, rheu-
matology, gastrointestinal disease, periodontal disease,
infectious disease, cell physiology, and pharmacology
(especially biologic agents). In addition to being a re-
pository of information, this site also could serve as an
international forum for open dialogue on specific topics
of interest in which academic and nonacademic health
care researchers and practitioners could openly ex-
change ideas and make specific inquires about new in-
formation as it is posted.
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