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Abstract

Psoriasis is a chronic inflammatory skin disease, which affects 2-3% of the U.S. population. The
immune response in psoriasis includes enhanced activation of T cells and myeloid cells, platelet
activation, and upregulation of interferons, tumor necrosis factor-a., and interleukin (IL)s IL-23,
IL-17, and IL-6, which are linked to vascular inflammation and atherosclerosis development.
Patients with psoriasis are up to 50% more likely to develop cardiovascular disease (CV) disease,
and this CV risk increases with skin severity. Major society guidelines now advocate incorporating
a psoriasis diagnosis into CV risk prediction and prevention strategies. While registry data suggest
treatment targeting psoriasis skin disease reduces vascular inflammation, coronary plaque burden,
and may reduce CV risk, randomized placebo-controlled trials are inconclusive to date. Further
studies are required to define traditional CV risk factor goals, the optimal role of lipid-lowering
and antiplatelet therapy, and targeted psoriasis therapies on CV risk.

Condensed Abstract: Psoriasis is a chronic inflammatory skin disease linked to enhanced
cardiovascular (CV) risk. The inflammatory milieu in psoriasis includes T-cells, myeloid cells, and
cytokines such as interferons, TNF-a, and the interleukin (IL)s IL-23, IL-17, and IL-6, which are
linked to atherosclerosis development. Guidelines now suggest incorporating a psoriasis diagnosis
into CV risk prediction and prevention strategies. While observational data suggests treatment of
psoriasis can reduce CV risk, randomized controlled trials assessing treatments to reduce CV risk
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are inconclusive. Further studies are required to define CV risk factor goals and degree of psoriasis
skin disease control.
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Case vignette:

A 50-year-old male comes to your office to establish care. He has a history of plaque
psoriasis since 35 years of age, previously involving the elbows, anterior shins, and lower
abdomen (covering >10% of his body), which has cleared with an interleukin (IL) 17A
inhibitor. He does not smoke and has no family history of early heart disease. On
presentation, his resting blood pressure is 138/84 mmHg, and body mass index of 28 kg/m?.
He has a hemoglobin Alc of 5.4%, total cholesterol of 210 mg/dL, triglycerides of 145
mg/dL, high-density lipoprotein cholesterol (HDL-C) of 42 mg/dL, calculated low-density
lipoprotein cholesterol (LDL-C) of 139 mg/dL, and a high sensitivity C-reactive protein (hs-
CRP) of 1.5 mg/dL. He asks about his future risk of cardiovascular disease (CVD) and what
can be done to lower his risk.

The clinical problem:

Despite advances, CVD remains the leading cause of mortality in the United States.(1)
Identifying high cardiovascular (CV) risk patients who derive the largest benefit from
prevention therapies is a key step towards reducing clinical CV events.(2) Standard CV risk
calculators such as the American College of Cardiology (ACC)/American Heart Association
(AHA) pooled cohort equations incorporate traditional CV risk factors, such as age, male
sex, race, hypertension, hyperlipidemia, diabetes, and smoking.(2) Recognizing that CV risk
scores may underestimate CV risk in certain populations,(3) guidelines now incorporate CV
risk enhancers including pro-inflammatory conditions, such as psoriasis, when calculating
the 10-year risk of a CV event to guide prevention strategies.(2) However, uncertainty
remains in the assessment and implementation of therapies to reduce CV risk in psoriasis.
Therefore, the goal of this review is to discuss the identification and management of CV risk
in individuals with psoriasis, areas of uncertainty, and future directions.

Psariasis, of which psoriasis vulgaris is the most common type, is a chronic, pro-
inflammatory condition of the skin presenting primarily as thick, well-demarcated, and
erythematous scaly plaques. (4) Psoriasis affects 2-3% of all Americans. (4) There is no
gender predilection and a bimodal age distribution, with incidence peaking between 30 - 39
and 50 — 69 years of age.(4) Early work starting in the 1970’s described a possible
connection between psoriasis and vascular disease.(5) However, in 2006, a seminal study by
Gelfand et al. utilized a large United Kingdom prospective registry of ~130,000 psoriasis
and ~500,000 controls with a mean follow-up of 5.4 years to describe an overall 50%
elevated risk of myocardial infarction in psoriasis.(6) Since then, many, although not all,
studies show a positive association between psoriasis and CVD.(7) A meta-analysis
encompassing 75 studies with ~500,000 psoriasis patients reported up to a 50% increased
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odds of CVD in psoriasis compared to those without psoriasis.(8) Severe psoriasis confers
the highest CV risk (compared to controls), including up to a 3-fold increased odds of
myocardial infarction, 60% higher odds of stroke, and 40% higher odds of CV death.(7)

Proposed link between psoriasis and atherosclerosis:

The inflammatory milieu within psoriatic lesional skin includes activated T cell subsets and
myeloid cells, which produce TNF-a, interferons (IFN), IL-17 isoforms, IL-23, and IL-22 in
a cutaneous environment where many innate (and pro-atherosclerotic) cytokines, such as
IL-1, IL-6, and IL-8 are co-expressed. (4) Collectively, these cytokines display strong
synergistic interactions, further amplifying inflammation, and driving keratinocyte
proliferation in the skin (Figure 1).(4) The blood vessels in psoriasis lesions are dilated and
fenestrated, and upregulated pro-inflammatory cytokines (e.g. TNF-a, IL-17A, IFNY,
IL-23, and IL-6) present in psoriasis lesional skin (Figure 1) readily exchange with blood
plasma, and circulate systemically.(4)

Vascular endothelial activation and dysfunction is a first step in atherosclerosis development.
(9) A transcriptomic comparison between psoriasis lesional skin and atherosclerotic plaque
found a dominant overlap of IFNY and TNF-a driven processes that synergistically inflame
the endothelium, including a >5,000-fold increase (relative to control endothelial cells) of
transcripts including VCAM-1 and CXCL10.(10) In a murine model of epidermal IL-17A
overexpression, endothelial dysfunction, enhanced vascular stiffness, and oxidative stress are
present.(11) In analysis of directly obtained endothelial cells, patients with psoriasis
(compared to controls) display a significant 2 to 8-fold upregulation of pro-inflammatory
and chemotactic transcripts, including VCAM-1, IL-138, CXCL10, and COX-2.(12). These
directly obtained endothelial cells exhibit a similar expression profile to endothelial cells
stimulated /n vitro by combinations of TNF-a,, IL-17A, and IFNY, highlighting the
inflammatory pathogenic overlap of psoriasis and atherosclerosis (Figure 2).(12)

Extending beyond direct cytokine-induced endothelial damage, systemic inflammasome
signaling (IL-1) with downstream IL-6 production is induced via TNF-a/IL-17A synergism,
is the highest differentially expressed systemic pathway in psoriasis, and causal in
atherosclerosis development.(12,13) Th1 cells (in psoriasis lesional skin and systemically)
are present in atherosclerotic plaques, chemotactic, and promote plaque instability.(14)
Macrophages in a murine model of psoriasis prone to atherosclerosis exhibit increased lipid
uptake and foam cell formation.(15) Neutrophils, specifically, the neutrophil sub-type, low-
density granulocytes, are 30% higher in psoriasis (compared to non-psoriasis), and correlate
with coronary atherosclerosis.(16) These low-density granulocytes co-localize with platelets
and induce 50% higher /n vitro endothelial damage and apoptosis through neutrophil
extracellular traps (termed NETosis) when compared to other neutrophil subtypes (normal
density granulocytes).(16)

Platelets appear to also be an important factor in the pathogenesis of vascular dysfunction in
psoriasis. Markers of platelet activation including mean platelet volume, platelet-derived P-
selectin, platelet-neutrophil, and lymphocyte aggregates are elevated in psoriasis and
correlate with psoriasis severity.(17,18) Psoriasis platelet RNA sequencing shows an
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interferon signature and elevated expression of COX-1 which correlates with psoriasis skin
severity (r=0.81, p=0.01) (19,20) Finally, platelets are preferentially found in psoriasis
lesional skin and induce a >20-fold increase in endothelial cell pro-atherosclerotic
transcripts compared to platelets from non-psoriasis patients (19) raising the hypothesis that
targeting COX-1 (via aspirin) may be beneficial in psoriasis.

Contribution of traditional CV risk factors to CVD in psoriasis:

In addition to systemic immune activation, cardiometabolic derangements also occur. The
traditional modifiable CV risk factors hypertension, diabetes, hyperlipidemia, obesity, and
smoking, along with metabolic syndrome, are highly prevalent (in aggregate >50%), under-
recognized, and undertreated in psoriasis (Figure 3).(21) Among 3000 psoriasis participants
enrolled in clinical trials (average age ~46 years, 68% male) investigating an 1L-12/23
inhibitor to improve psoriasis skin severity, 59% of participants had at least two traditional
CV risk factors while 29% had three or more.(22) Approximately 20% of psoriatics
diagnosed with diabetes and hypertension, and nearly 40% with hyperlipidemia were not
treated. Among psoriasis patients receiving pharmacologic therapy to treat CV risk factors,
~60% were not at goal. (22) Psoriasis patients are also less physically active (23), almost
40% more likely to carry a diagnosis of depression, and have a reduced quality of life than
those without psoriasis.(24,25) Smoking is also highly prevalent and exhibits a dose-
response relationship with psoriasis severity.(26)

Psoriasis patients have up to a ~15% lower HDL, and almost 80% reduced HDL efflux
capacity.(27,28) Nuclear magnetic resonance spectroscopy shows a lipid profile similar to
diabetics, including increased LDL particle concentration and decreased LDL size.(29)
Compared to controls, psoriasis patients have a higher lipoprotein(a) and 15% higher
oxidized HDL with the degree of oxidized LDL and oxidized HDL in psoriasis correlating
with non-calcified coronary plaque. (28) Hypertension severity associates with IL-17A
levels and psoriasis skin severity in both human and murine models.(30,31) Finally, obesity
with metabolically active visceral adipose tissue potentiates insulin resistance and metabolic
syndrome in psoriasis, associates with vascular arterial inflammation and atherosclerosis
burden, and represents a further link between psoriasis and CVD (Figure 2).(32) Taken
together, atherosclerotic development in psoriasis is a combination of psoriatic induced
immune system activation and pan-arterial inflammation, combined with the contribution of
co-existing cardiometabolic conditions (Figure 2).

CV risk screening:

Assessment of 10-year CV risk is a core component of primary CVD prevention.(2)
Traditional 10-year risk estimator’s underestimate CV risk in psoriasis who present with a
myocardial infarct, on average, 5-years younger than those without psoriasis.(33,34) Patients
with psoriasis requiring systemic therapy exhibit an absolute 10-year risk of a coronary
event or stroke 6.2%, beyond what is expected from traditional CV risk estimates.(35)
Psariasis chronicity, such as age of diagnosis and duration, tracks with vascular
inflammation and up to a 1% absolute increase in CV risk per year of psoriasis.(36,37) The
Joint American Academy of Dermatology — National Psoriasis Foundation guidelines,

JAm Coll Cardiol. Author manuscript; available in PMC 2022 April 06.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Garshick et al.

Page 5

recognizing this, advocate that dermatologists inform psoriasis patients of their elevated CV
risk and ensure engagement with their primary care doctor or cardiologist.(38) They further
suggest that in patients with a >10% body surface area of psoriasis or candidates for
systemic therapy or phototherapy apply a 1.5 multiplication factor to a 10-year CV risk
score.(38) In contrast, the ACC/AHA suggests psoriasis as a CV risk-enhancing feature
(when assessing CV risk) without specifying a psoriasis severity threshold (Table 1).(2)

Biomarkers of CV risk:

Supporting the connection between psoriatic activity and atherosclerosis development,
[18F]-fluorodeoxyglucose positron emission tomography evaluation displays a correlation
between psoriasis skin severity and pan arterial vascular inflammation ($=0.41, p<0.01).(39)
In coronary analyses, psoriasis, compared to matched non-psoriasis patients have a 2-fold
greater odds of coronary artery calcium (any amount > 0) and comparable to a diabetic
without psoriasis.(40) Psoriasis patients also have a 15% higher non-calcified coronary
plaque burden than matched controls with the degree of high-risk non-calcified coronary
plaque correlating with psoriasis skin severity.(41) Extending beyond the skin, hs-CRP
tracks with psoriasis skin severity, vascular inflammation, and coronary atherosclerosis.(42—
44) However, newer modalities are emerging such as circulating glycoprotein acetylation (a
pro-inflammatory measure of N-glycan side chains attached to acute phase reactants), which
is shown to improve the prediction of coronary atherosclerosis in psoriasis beyond
traditional CV risk factors and hs-CRP.(42,43) In summary, these clinical-translational
studies suggest that coronary atherosclerosis is not only prevalent in psoriasis but highlight
the promise and need for future clinical trials to prospectively evaluate biomarkers for CV
risk stratification.(45)

Psoriatic arthritis

Up to 25% of patients with psoriasis have psoriatic arthritis, which is also linked to CV
comorbidities, including up to a >70% risk of diabetes, 90% higher prevalence of
hypertension, and a 40% higher prevalence of obesity when compared to non-psoriasis
controls.(46) Compared to patients with mild psoriasis and a similar traditional CV risk
factor profile, psoriatic arthritis associates with a 2-fold higher hs-CRP and 30% higher
carotid plague. (47) In a Danish study evaluating 4 million controls, ~2,000 severe psoriasis,
and ~670 psoriatic arthritis patients, compared to controls, those with psoriatic arthritis
(relative risk 1.79, 95% CI [1.31 — 2.45]) and severe psoriasis without joint involvement
(relative risk 1.58, 95% CI [1.32 — 1.84]) displayed a similar risk of myocardial infarction,
stroke, or CV death.(48) Finally, in psoriatic arthritis, the number of dactylic digits increases
CV risk (myocardial infarction, stroke, revascularization, or CV death) by ~20%.(46) These
data highlight even with minimal skin activity, joint involvement also predisposes to CV risk
in psoriasis.

Treatment of modifiable CV risk factors in psoriasis (Table 1):

Optimal lifestyle modification in psoriasis is a cornerstone of strategies to reduce CVD and
improve skin severity. In the obese or overweight psoriatic, the National Psoriasis
Foundation recommends a hypocaloric diet. (49) A meta-analysis of 7 randomized
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controlled trials involving ~900 overweight or obese psoriasis patients found that weight loss
via caloric restriction improves psoriasis skin severity, including a 3-fold higher skin
clearance rate with diet plus psoriasis treatment as opposed to psoriasis treatment alone.(50)
There is a weak (strength of recommendation 2B) recommendation from the National
Psoriasis Foundation emphasizing a Mediterranean diet as those psoriasis patients who are
more adherent show psoriasis skin improvement, lower fat mass, and lower hs-CRP.(49)
Finally, smoking cessation should be encouraged as it reduces CVD, and may also improve
psoriasis skin severity. (26)

Clinical trials evaluating traditional CV risk factor treatment thresholds and goals in the
psoriasis population are lacking. However, given the pattern of dyslipidemia, early vascular
dysfunction, and higher prevalence of coronary plaque, lipid-lowering should play a key role
in CV risk reduction strategies in psoriasis. In a retrospective study of ~9000 psoriasis
patients followed a median of 4.3 years, statin therapy associated with a reduction (hazard
ratio 0.31 [0.22 —0.43]) in incident myocardial infarction.(51) A post-hoc analysis of two
secondary prevention lipid-lowering (high intensity vs. low intensity statin) trials identified
~500 (out of ~19,000) patients with psoriasis.(52) Psoriasis patients on high-intensity statins
displayed a similar reduction in lipids and CV events when compared to non-psoriasis
patients, highlighting the efficacy of statins in this high-risk population. Whether statin
therapy in psoriasis confers additional anti-inflammatory benefit beyond lipid-lowering is
not yet known. Finally, circulating proprotein convertase subtilisin/kexin type 9 is elevated
in psoriasis (compared to non-psoriasis), preferentially expressed in psoriatic lesional skin,
and associated with vascular inflammation, further emphasizing a potential benefit of lipid-
lowering in psoriasis.(53)

Aspirin in the primary prevention of CVD is controversial even in the non—psoriatic patient.
(2) While older studies suggest aspirin may reduce myocardial infarction and stroke in those
with higher circulating inflammatory biomarkers, (54) CV outcomes data is lacking in the
psoriasis population. In a small randomized controlled trial of 30 patients with psoriasis
randomized to COX-1 inhibition (81mg of aspirin) or no-treatment, vascular endothelial
inflammation was reduced over 70% in the aspirin group. The degree of endothelial
inflammation improvement significantly correlated with degree of platelet inhibition
highlighting the potential utility of aspirin in the psoriatic population.(19) Lastly, while it is
reasonable to promote aggressive blood pressure and hemoglobin Alc goals, in-line with
ACC/AHA recommendations in those at elevated risk of CVD (Table 1), clinical studies
evaluating this approach in psoriasis are needed.(38)

nflammation in psoriasis to reduce CV risk:

In an observational analysis of almost 9000 psoriasis patients, in those treated with a
biologic (e.g., TNF-a inhibitor) when compared to topical therapy, myocardial infarction
was reduced by 50%. (51) Consistently, surrogates of CV risk, including hs-CRP, IL-6,
glycoprotein acetylation, and platelet-lymphocyte aggregates, are all reduced in psoriasis
patients undergoing treatment of their skin disease across a variety of psoriasis therapies.
(18,45,55) In prospective studies, improvement in lipid parameters after treatment of
psoriasis is also seen, including a small (3%), but statistically significant increase in HDL-

JAm Coll Cardiol. Author manuscript; available in PMC 2022 April 06.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Garshick et al.

Page 7

C(44) and 75% decrease in oxidized HDL.(28) In moderate disease psoriasis patients with
low CV risk, at 1-year follow-up, biologic treatment corresponded to a 6% reduction in non-
calcified plaques and a 6% reduction in vascular aortic inflammation.(45,55) A non-
randomized clinical trial evaluated the impact of an IL-17A inhibitor, cyclosporine, or
methotrexate on myocardial and vascular function.(56) At 12 months, while psoriasis skin
improvement was noted across all groups, the authors observed a 14% improvement in
global longitudinal strain and 11% reduction in vascular stiffness (measured by pulse wave
velocity) in the IL-17A inhibitor group as opposed to minimal changes with other
treatments.(56)

Despite these observational data, randomized placebo-controlled trials targeting psoriasis
skin disease to reduce vascular inflammation remain inconclusive (Table 2). Compared to
placebo, three months of an IL-17A inhibitor did not improve brachial artery flow-mediated
dilatation.(57) In randomized placebo controlled clinical trials of TNF-a inhibitor (43),
phototherapy, (43), and IL-17A inhibitor therapy (58), the majority of treated patients
displayed an adequate skin response to treatment and a reduction in circulating pro-
inflammatory biomarkers; yet, vascular arterial inflammation, the primary outcome was not
reduced after 3 months (Table 2). This contrasts to a smaller clinical trial of 1L-12/23
inhibition, which found a significant reduction (compared to placebo) in vascular arterial
inflammation at three months; however, this effect was not sustained at 1-year (Table 2).
(59).

As opposed to potential benefit, there was early concern of adverse CV effects of biologics
in psoriasis (specifically 1L-12/23 blockade).(60) However, in a meta-analysis of 38
randomized controlled trials assessing biologics to improve psoriasis skin severity and
encompassing almost 18,000 patients, no statistically significant difference in adverse CV
events were found across mainstays of psoriasis treatment including TNF-a, IL-12/23, and
IL-17 inhibitors.(60) Despite these studies, TNF-a inhibitor use in the heart failure
population is associated with adverse outcomes and not recommended in patients with
psoriasis who have a history of heart failure.(38) Oral medications such as cyclosporine
exhibit substantial drug-drug interactions and are associated with hypertension, while
acitretin can worsen lipid profiles.(38) At higher doses than typically used in psoriatic
disease, janus kinase inhibition (high dose Tofacitinib in rheumatoid arthritis pts with > 1
CV risk factor), was linked to venous thromboembolism and now carries a black box
warning.(61) In summary, whether findings from observational studies or ones evaluating
surrogates of CV risk translate into reductions in CV events are unknown and highlight the
need for larger clinical trials with clinically meaningful endpoints to investigate targeting
inflammation to reduce CV risk in psoriasis.

Residual CV risk in psoriasis:

Despite the ability of biologics to reduce visible skin and joint manifestations of psoriasis,
once psoriatic pathology occurs, not all is reversible, even in the skin.(62) Memory T-cells
are retained in healed skin lesions while whole transcriptome data reveal a residual disease
signature containing ~25% of affected genes.(62) Translating this concept to CV risk, in a
clinical study evaluating the impact of various psoriasis therapies on 157 inflammatory or
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CV risk associated proteins, many proteins but not all, were decreased in psoriasis treatment
skin responders with variable protein reductions noted across different psoriasis therapies.
(63) These data highlight the need to define the residual inflammatory burden in psoriasis
and the differential impact of psoriasis medications on CV risk reduction.

Summary and conclusions:

The clinical approach to identifying and treating CV risk in patients with psoriasis are
represented in Table 1 and Figure 4. Using the ACC/AHA pooled cohort equation, the
patient in the opening clinical vignette has a 10-year risk of CV death, nonfatal stroke, or
nonfatal myocardial infarction of 5.1%. While his psoriasis is minimally active, his use of a
biologic, psoriasis duration, and prior severe psoriasis suggests a significant risk of CVD.
Consistent with new guidelines, we advocate that prevalent psoriasis is a risk enhancer, and
should be used in evaluating CV risk. This patient was recommended lifestyle modification
and a moderate-high intensity statin, given his >5% CV risk and psoriasis.

In conclusion, the bulk of epidemiologic and clinical-translational data suggest a strong
contribution of psoriasis to CVD. CV risk assessment in psoriasis requires incorporating
traditional CV risk factors (Table 1, Figure 4) and other guideline-directed CV risk
enhancers as appropriate. A history of moderate-to-severe psoriasis qualifies a patient with
psoriasis as having a significant elevation in CV risk. In those that do not meet this criteria, a
large burden of psoriatic disease (either extended duration or prolonged history of untreated
disease) and psoriatic arthritis, also exhibit elevated CV risk and should be taken into
consideration.

Given the heightened CV risk in psoriasis, we advocate for an aggressive approach to both
lifestyle and medication therapy, recognizing that clinical trials and observational data on
antiplatelet and statin therapy, blood pressure, lipid, and hemoglobin Alc goals are limited
in this population and require further study (Table 1, Figure 4). Increased patient and
provider awareness of the connection between atherosclerosis and psoriasis is also required
to facilitate and initiate conversations on CV preventive measures. Despite compelling
observational data, adequately powered randomized trials with hard clinical endpoints are
necessary to investigate the benefit of CV prevention strategies including targeting
inflammation to reduce CV risk in psoriasis.
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Highlight bullet points
. Patients with psoriasis are at increased risk of cardiovascular disease

. Cutaneous and systemic inflammation coupled with a background of
traditional cardiovascular risk factors are thought to increase cardiovascular
risk in psoriasis.

. Randomized controlled trials are needed to determine if treatment of psoriasis
reduces the risk of developing cardiovascular disease.
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Figure 1. Pathogenesis of Psoriasis.
External stimuli combined with genetic pre-disposition generates an inflammatory cascade

and activation of dendritic cells. Upregulated cytokines, including IL-23, lead to T cell
activation and differentiation (Th17 cells). Synergistic action between IL-17 isoforms (A/F)
along with TNF-a and IL-1 amplify inflammation and drive keratinocyte proliferation in the
skin. IFN; Interferon, IL; Interleukin, TNF; Tumor necrosis factor.
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Figure 2. Factors Influencing Cardiovascular Disease in Psoriasis.
The suspected pathogenesis of cardiovascular disease in psoriasis includes a combination of

cutaneous and systemic immune system activation along with the contribution of co-existing
cardiometabolic conditions. HDL; High-density lipoprotein, IFN; interferon, IL; Interleukin,
LDL; Low-density lipoprotein, Lp(a); Lipoprotein(a), Ox; oxidized, TNF; Tumor necrosis
factor.
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Figure 3. Association between Psoriasis and Traditional Cardiovascular Risk Factors.
From the American Academy of Dermatology-National Psoriasis Foundation guidelines of

care for the management and treatment of psoriasis with awareness and attention to
comorbidities. *Some studies find less robust associations between psoriasis, hypertension,
and, dyslipidemia. TIn a meta-analysis encompassing 42,000 psoriasis patients, the odds

ratio for metabolic syndrome was as high as 2.26 (95% CI 1.70 - 3.01). *Association

between smoking and psoriasis. Cl; Confidence interval.
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CV Risk Score

= Appropriate incorporation of CV
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Intervention

Treat Traditional CV
Risk Factors

Psoriasis Severity

*  Greater discasc involvement, need
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identifies higher CV risk

Immune Modulation

*  Therapies to reduce skin and joint
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Figure 4. Approach to Primary Prevention in Psoriasis.
A suggested approach to cardiovascular (CV) risk management in psoriasis including early

screening, the appropriate use of diagnostic tests, and therapeutic interventions.
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Considerations to identify and treat cardiovascular risk in psoriasis.

AAD/NPF guidelines utilize the Strength of Recommendation Taxonomy (SORT).

Quantifying Cardiovascular Risk:

Evidence and Strength of Recommendation

Screening for Hypertension, obesity, diabetes mellitus, dyslipidemia,
known variables metabolic syndrome, smoking, physical inactivity,
contributing to depression, stress AADINPF SOR B, LOE Il - IlI
CVD
CV risk score - 2019 AAD/NPF guidelines - multiply cardiovascular
calculation risk score by 1.5
' - . . AAD/NPF SOR C, LOE Il - 111
- 2019 ACC/AHA guidelines — use psoriasis asa CV risk  Acc/AHA Class 1la. LOE B-NR
enhancer (

- 2019 ESC guidelines - use of CIID to solely guide lipid
lowering interventions is not recommended.

ESC Class I, LOE C

Potential ancillary - Psoriasis skin disease severity assessment >10% body
measures surface area involvement Candidates for systemic or
phototherapy treatment
- Coronary artery calcium score -
- Lipoprotein (a)
- High sensitivity C-reactive protein

In psoriasis, criteria to identify those that deserve more
aggressive traditional CV risk factor screening (SOR B, LOE
11— 111) or CV risk score multiplied by 1.5 (SOR C, LOE Il -
111) from AAD/NPF

Other ancillary measures Class and LOE per 2019 ACC/aHa
guidelines on the primary prevention of CVD in the general
population

Guideline Directed Risk Factor Reduction:

- Lifestyle counseling (e.g. dietary counseling, smoking
cessation, exercise)

- Weight management, BMI < 25 kg/m2

- Blood pressure, < 130/80 mmHg

- Hemoglobin Alc, <7 %

- Statin (lipid lowering) therapy

- Low-dose aspirin therapy

In psoriasis, lifestyle counseling AAD/NPF SOR B, LOE Il —
11

In psoriasis, CV risk management, blood pressure, and lipid
targets per “national guideline recommendations” AAD/NPF
-SORC, LOE Il

Class and LOE per 2019 ACC/AHA guidelines on the
primary prevention of

CVD in the general population

Reducing Inflammation:

- Biologic therapy

(e.g. IL-17A, IL-12/23, TNF-a inhibitors)

- Phototherapy

- Oral therapy

(e.g. methotrexate, cyclosporine, acitretin, apremilast)

Suggested benefit primarily from observational non-
randomized studies Further randomized controlled trials are
needed

*
>10% body surface area of psoriasis involvement or candidates for systemic or phototherapy treatment

*

Per ACC/AHA, in inflammatory conditions, a calcium score of 0 does not necessarily rule out enhanced cardiovascular risk. AAD/NPF;
American Academy of Dermatology (AAD)/National Psoriasis Foundation. ACC/AHA; American College of Cardiology (ACC)/American Heart
Association (AHA). CVD; cardiovascular disease. ClID; chronic immune-mediated inflammatory diseases. ESC; European Society of Cardiology.
IL; interleukin. LOE; level of evidence. NPF; National Psoriasis Foundation. NR; non-randomized. SOR; Strength of recommendation. TNF;

Tumor necrosis factor.
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