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P soriasis is a multisystemic inflammatory disease that 

can substantially affect patients’ QoL (QoL). Psoriasis 

is characterized by skin papules, and plaques that are 

scaly, erythematous, painful, and pruritic.1 As a chronic 

condition, episodes of symptoms wax and wane over a patient’s 

lifetime and few patients experience spontaneous remission.1  

Because this condition is frequently underdiagnosed, many patients 

with psoriasis remain untreated.2 

In an analysis of National Health and Nutrition Examination 

Survey (NHANES) data collected from 2009 through 2010, the 

prevalence of psoriasis was 3.2% in Americans aged 20 to 59 years.3 

Based on these data, it was estimated that in 2013 approximately 

7.4 million adults older than 20 years were affected by psoriasis in 

the United States.3 However, this may be an underestimate of the 

true prevalence, as it did not account for those undiagnosed or 

patients with psoriasis who were younger than 20 years.3 Psoriasis 

is more common among adults than children, with 2 typical peaks 

of onset; the first peak at ages 20 to 30 years, and the second peak 

between ages 50 and 60 years.4  Psoriasis may be more common 

in non-Hispanic whites than in other ethnic groups.3 However, 

psoriasis is equally common in women and men.3    

Plaque psoriasis, the most common form of psoriasis, affects 

approximately 80% to 90% of patients with psoriasis and is char-

acterized by well-defined, erythematous plaques. Other forms of 

the disease include inverse, erythodermic, pustular and guttate 

psoriasis.1 Approximately 80% of patients with psoriasis have 

mild to moderate disease and the remainder have moderate to 

severe disease.2 

Plaque Psoriasis Severity Rating Scales 
Plaque psoriasis is diagnosed based on certain key physical manifesta-

tions. The well-defined erythematous plaques with white-silvery 

scales vary in size from 1 to a few centimeters. The irregular shaped 

plaques are most often located on the scalp, trunk, buttocks, limbs, 

and extensor surfaces. The severity of psoriasis is predominantly 

determined by the total body surface area (BSA) affected and the 

location, thickness, redness, and scaliness of the plaques; however, 

Psoriasis is a multisystem inflammatory disease that is often 

underdiagnosed, leaving many patients untreated. Plaque psoriasis, the 

most common form of the disease, affects approximately 80% to 90% of 

patients with psoriasis. Formulating a treatment plan can be complicated 

when various factors are considered. For example, type of therapy is 

dependent on the severity of the disease. Topical agents are preferred for 

mild disease, while phototherapy alone or in combination with systemic 

agents is recommended for the treatment of moderate to severe plaque 

psoriasis. Traditional systemic agents have the convenience of oral 

dosing; however, their toxicity profile can be a limiting factor. Newer 

biologic agents haven proven efficacious, if not superior to traditional oral 

agents, but their high cost can be a substantial disadvantage. Psoriasis 

has also been associated with increased risk of developing comorbidities, 

such as cardiovascular disease, obesity, and psoriatic arthritis, all of 

which increase the patient’s overall mortality and further worsen their 

overall physical well-being. Management of these comorbidities is often 

overlooked. Moreover, psoriasis may affect a patient’s psychological 

and social well-being. Patients with psoriasis are at a higher risk of 

developing clinical depression than patients without psoriasis. Inadequate 

management of comorbidities inevitably leads to poor outcomes, which 

increases the economic burden to the patient and society. Prevention 

and management of comorbidities, including cardiovascular and mental 

health, must be addressed as a part of a patient’s overall treatment plan. 

Specialist coordination may be beneficial for patients with psoriasis. 

Improved patient care may lead to better clinical and economical outcomes.
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the impact of the disease on QoL is also an important consideration 

in clinical practice.2 

Clinicians largely use BSA to evaluate psoriasis severity, as this 

value can be easily estimated in an office setting.5  The National 

Psoriasis Foundation (NPF) defines mild psoriasis as plaque 

affecting less than 3% of the BSA; moderate psoriasis as plaque 

affecting 3% to 10% BSA, and severe psoriasis as plaque affecting 

more than 10% BSA.6,7 Patients with mild disease may have only 

a few plaques covering less than 3% of BSA.6  Moderate to severe 

psoriasis is defined as psoriasis that affects 3% or more BSA or 

psoriasis present in vulnerable locations such as the hands, feet, 

face, and genital regions.1,6 The disease may also be considered 

more severe if it substantially impacts the patient’s psychological 

or physical well-being.2 

Burden of Comorbid Conditions in Patients  
With Psoriasis
Psoriasis is associated with an increased risk of several medical 

comorbidities. The etiology behind this has not been fully elucidated, 

but presumably results from overlapping pathophysiology.8 It is 

known that the chronic inflammatory state characteristic of psoriasis 

affects other body systems. For example, chronic inflammation may 

predispose patients with psoriasis to obesity and atherosclerosis; 

or worsen these conditions if they are already present.8 Oxidative 

stress, common environmental factors, specific genes, psychosocial 

stressors, behavioral changes, and potential adverse therapy effects 

may also play an etiological role in these comorbidities.2,8,9  

Cardiovascular Disease
Patients with psoriasis have greater risk of 

cardiovascular (CV) events, and greater severity 

of the disease is associated with higher CV 

event rates. An increased risk of CV events 

in patients with psoriasis may be associated 

with the underlying the abnormal physiology 

of psoriasis. Alternatively, the relationship 

may be due to poor lifestyle choices, driven 

by the psychological impact of psoriasis, that 

contribute to obesity and CV decline.10 

A cross-sectional study of more than 130,000 

patients with psoriasis in the United Kingdom 

found an increased prevalence of diabetes (7.1% 

vs 3.3%), hypertension (20% vs 11.8%), elevated 

lipid levels (6% vs 3.3%), and smoking (30.1% 

vs 21.3%) compared with patients without 

psoriasis, respectively.11 

The relationship between CV disease (CVD) 

and psoriasis was further demonstrated in a 

retrospective analysis of claims data from 2 

large US healthcare databases. Patients with 

psoriasis demonstrated a 1.2-fold greater risk of atherosclerosis, 

congestive heart failure, type 2 diabetes (T2D), and peripheral 

vascular disease than patients without psoriasis. The highest rates 

of CVD or risk were demonstrated in patients with more severe 

psoriasis compared with mild disease.10 

Patients with psoriasis also have an increased risk of overall 

mortality, largely due to CVD.2  Patients with severe psoriasis are 

39% more likely to experience fatal CV events compared with 

patients without psoriasis (rate ratio [RR], 1.39; 95% CI, 1.11-1.74).  

Fatal cardiovascular events occur at an incidence rate of 2.1 to 16.2 

per 1000 person-years in this population (Table 112).12  Although the 

increased CV events and mortality associated was more pronounced 

in severe psoriasis, both mild psoriasis also contribute to the 

population risk of major adverse cardiovascular events.12 

A recent prospective study of patients with psoriasis patients in 

the United Kingdom demonstrated an increased risk of early death, 

which was associated with comorbid CV conditions.13 Differences in 

mortality rates were investigated in adults with psoriasis (N = 8760) 

and without psoriasis (N = 87,600) after adjusting for confounders 

such as age, sex, and comorbidity scores. The investigators identified 

higher rates of multiple chronic diseases in patients with plaque 

psoriasis, including chronic kidney disease, diabetes, chronic 

obstructive pulmonary disease, and past myocardial infarction. 

Mortality rates were comparable between patients with and without 

psoriasis: 3.35 deaths per 1000 person-years compared with 2.12 

deaths, respectively. However, in a stratified analysis of patients 

with psoriasis by BSA affected, patients with more than 10% of 

TABLE 1. Psoriasis-Associated Risk for Major Adverse Cardiovascular Events12,a 

Baseline 
CV  
event rateb Severity

Rate of  
psoriasisc  

Psoriasis-
associated 

increased risk  
of CV event 

Number of 
additional 

psoriasis-related 
CVD events

Excess 
rated

CV death

256
Mild 263.7 3% 520 7.7

Severe 355.8 29% 749 99.8

MI

261
Mild 336.7 29% 5109 75.7

Severe 443.7 70% 1370 182.7

Stroke

307.5
Mild 344.4 12% 2491 36.9

Severe 479.7 56% 1292 172.2

CV indicates cardiovascular; CVD, cardiovascular disease; MI, myocardial infarction. 
aEstimates are based on US population census data from 2008 and the rates of CV death, MI, and stroke 
in 2013. 
bper 100,000/year 
cper 100,000/year, psoriasis
dper 100,000/year
Adapted from Armstrong EJ, Harskamp CT, Armstrong AW. J Am Heart Assoc. 2013;2(2):e000062.  
doi: 10.1161/JAHA.113.000062.
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BSA affected had a significantly increased risk of mortality versus 

patients without psoriasis (HR, 2.12, 95% CI, 1.46-3.07). This increased 

mortality risk remained even after adjustment for comorbidities 

(HR, 1.79; 95% CI, 1.23-2.59).13 

Metabolic Syndrome
Patients with metabolic syndrome are predisposed to coronary heart 

disease. Metabolic syndrome is defined as the presence of at least 3 of 

5 specified metabolic risk factors in a single individual. These factors 

include elevated fasting glucose, elevated blood pressure, elevated 

triglycerides, and increased waist circumference.14 Patients with 

psoriasis were found to be at a greater risk of meeting the metabolic 

syndrome criteria (odds ratio [OR], 1.7-5.3).14 The underlying chronic 

inflammation of psoriasis may be a contributing factor in the patho-

physiology of insulin resistance, visceral adiposity, hypertension, and 

dyslipidemia.9 Metabolic syndrome is also more likely in patients 

with severe psoriasis compared with those with mild disease.8

Obesity deserves special mention as a comorbidity in psoriasis. 

It contributes to a number of different health conditions, including 

CVD, T2D, obstructive sleep apnea, and osteoarthritis.15 Obesity 

has profound social and psychological impacts on patients. Obese 

patients report lower self-esteem due to social stigmatization and 

concerns about their appearance, and they experience bias in 

areas such as education and employment.16 A meta-analysis of 16 

cross-sectional and case controlled studies showed that patients 

with psoriasis have greater than 50% odds of being obese compared 

with the general population. Moreover, the OR for obesity was 

significantly higher for patients with moderate to severe psoriasis 

compared with patients with mild disease. Additionally, patients 

with pre-existing psoriasis have a greater likelihood of becoming 

obese than do patients without psoriasis.15

A variety of mechanisms have been proposed for the association 

of obesity and psoriasis. These include underlying genetic and 

inflammatory mediators or adverse effects from certain medica-

tions.15 Psoriasis might also increase the risk of obesity via increased 

depression, alcohol use, and social isolation, as well as unhealthy 

eating habits and decreased physical activity.14 The association 

also proceeds in the other direction, as obesity may increase the 

risk of developing psoriasis.14 Partly as a result of this association, 

individuals with psoriasis are also at greater risk of T2D.17

Psoriatic Arthritis  
Psoriatic arthritis (PsA) is another major comorbidity occurring in a 

subgroup of patients with psoriasis. The incidence of PsA is unclear, 

but a meta-analysis placed it at approximately 6.4 per 100,000. In 

patients with psoriasis, the prevalence estimates range from 6% to 

41%.18 It most commonly presents as an asymmetrical oligo-arthritis 

causing pain and swelling in the affected joints.18 The condition can 

sometimes predate skin problems, but more commonly appears 

in patients already exhibiting psoriasis.18 Notably, those with PsA 

can also have significant extra-articular comorbidities affecting the 

tendons and ligaments, eyes, gastrointestinal tract, heart, arteries, 

and urogenital system.18

In addition to these major more common comorbidities, psoriasis 

also increases the risk of other medical conditions. The risk of 

Crohn’s disease in patients with psoriasis is estimated to be between 

3.8 and 7.5 times greater compared with the general population and 

patients with psoriasis may have a higher risk of multiple sclerosis 

and lymphoma.2

Psychological Distress and Mental Health
Patients with psoriasis often feel stigmatized by their physical 

appearance, which may contribute to comorbid social isolation and 

stress-related disorders, such as depression and anxiety.19 Some 

evidence suggests that depression is more common in patients 

with psoriasis than in patients with other skin disorders, such 

as lichen planus or vitiligo.20 Prevalence estimates of depression 

in patients with psoriasis range from 6% to 62% depending on 

study-related factors (eg, design, population enrolled, definition 

criteria).19 A meta-analysis used pooled data from 98 studies to 

determine the prevalence and odds of depressive symptoms and 

clinical depression in patients with psoriasis. Of a large population 

of patients with psoriasis (N = 401,703), 28% showed symptoms of 

depression. Overall, patients with psoriasis were 1.5 times more 

likely to have clinical depression; approximately one-tenth were 

diagnosed according to the Diagnostic and Statistical Manual of 

Mental Disorders (DSM) IV criteria.19

Depression and psoriasis appear to have a complex pathophysi-

ological relationship. In the United States, women with depression 

are more likely to experience new-onset psoriasis than men.20 In 

addition, a clear relationship has been elucidated between inflam-

mation and depression; however, the extent of the pathological 

influence of depression or inflammation to each condition is 

unclear.21 Excessive alcohol use, which can exacerbate mental 

health morbidities, is more prevalent in patients with psoriasis 

compared with those without psoriasis.22

In a meta-analysis evaluating the relationship between psoriasis 

and suicide, risk of suicidal ideation was increased 2-fold in 

patients with psoriasis compared with patients without psoriasis 

(OR, 2.05; 95% CI, 1.54-2.74). Patients with psoriasis were also 32% 

more likely to attempt suicide (OR, 1.32; 95% CI, 1.14-1.54) and 20% 

more likely to complete suicide (OR, 1.20; 95% CI, 1.04-1.39).23 The 

severity of psoriasis was directly correlated with suicidal ideation 

and suicide attempts, where patients with more severe psoriasis 

were more likely to consider suicide and attempt suicide compared 

with those with more mild disease.23

The many medical comorbidities associated with psoriasis 

can decrease QoL. Worries about medical conditions and their 
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consequences can put additional strains on mental health and further 

contribute to depression and anxiety.24 Conversely, poor mental 

health can exacerbate the health outcomes of these comorbidities. 

For example, patients with untreated depression may be less likely 

to take proper health preventative measures, and may demonstrate 

decreased ability to manage their needed medications.25 An analysis 

of NHANES data collected from over 30,000 patients demonstrated 

major depression in addition to a major medical condition is 

associated with greater healthcare utilization, more days spent in 

bed, greater functional disability, and higher productivity losses 

compared with patients without major depression.26

The comorbidity of PsA represents an additional psychological 

strain for patients with psoriasis. Patients with PsA have worse 

functional status, greater disability, and poorer QoL than patients with 

psoriasis who do not have PsA.27  Results of a large prospective cohort 

study also demonstrated an increased risk of incidence depression 

in women with psoriasis after adjusting for potential confounders, 

and an even greater risk for women with PsA. Multivariate-adjusted 

RRs of clinical depression were 1.29 (95% CI, 1.10-1.52) for women 

with psoriasis and 1.52 (95% CI, 1.06-2.19) for women with psoriasis 

and concomitant PsA compared with women without psoriasis.28

The impact of PsA on depression and suicidal ideation was 

investigated in patients with psoriasis. More than 36,000 patients 

with psoriasis, over 5000 patients with PsA and nearly 1900 patients 

with ankylosing spondylitis were enrolled. After adjusting for 

measurable confounders, all 3 study populations demonstrated 

an increased risk of depression. The IRR for psoriasis, PsA, and 

ankylosing spondylitis were 1.14 (95% CI, 1.11-1.17), 1.22 (95% 

CI, 1.16-1.29), and 1.34 (95% CI, 1.23-1.47), respectively.29 When 

researchers examined an endpoint that encompassed both suicidal 

ideation and suicide attempts, this measure was significantly 

higher in patients with PsA compared with the general popula-

tion. In this study, this risk was not elevated in patients who  had 

psoriasis alone or in patients with ankylosing spondylitis.29 In 

2017, the results of large prospective study of over 73,000 patients 

demonstrated that major depressive disorder increases the risk 

of PsA development as much as 37% in patients with psoriasis. In 

this way, managing depression in patients with psoriasis may be 

an important consideration for clinicians.30

Economic Burden of Psoriasis
Management of psoriasis can place a large economic burden on 

patients, especially those with more severe disease.31 Costs include 

direct disease expenses, costs from disease morbidities, and indirect 

costs such as from lack of productivity at work. Additional indirect 

costs can stem from restriction of activities and poor self-esteem 

due to the condition.32 In an analysis of data from 22 studies 

investigating costs associated with psoriasis in the United States, 

investigators estimated the annual overall economic burden of 

psoriasis ranged from $112 billion to $135 billion in 2013.32 The 

annual direct costs of psoriasis accounted for $52 billion to $64 

billion of this total annual burden.32

In an analysis of a large US healthcare database, healthcare claims 

from 18,653 patients with psoriasis were used to categorize patients 

by all-cause total costs from 2011 to 2013, including healthcare 

resource utilization, treatment, and comorbidities costs. Patients 

in the highest-cost group accounted for 2.8% (n = 514) of all patients 

in the study, while patients in the lowest cost group (bottom 90% 

of expenditures in all 3 years), accounted for 79.8% (n = 14,891) 

of the study population.33 From 2011 to 2013, expenditures in the 

highest-cost group accounted for 13.3% to 13.7% of total annual costs, 

and 3.3% to 4.6% of psoriasis-related costs. All-cause costs this 

group were also 7.8-fold higher than in the lowest cost group with 

$68,913 and $8815, respectively. The lowest cost group accounted 

for approximately half of all-cause costs (50.7%-51.8%) and the 

majority of psoriasis-related costs (69.2%- 74.6%).33 Psoriasis-related 

medical and pharmacy costs were also higher in the highest-cost 

group ($8716) compared with the lowest-cost group ($4541).33

The management of comorbidities was the greatest expenditure 

contributing to the total economic burden of psoriasis.33 The 

highest-cost group presented with more comorbidities and there 

were significantly more patients with moderate or severe psoriasis 

in this group (40.7% vs 32.3%; P <.001). Patients in the group with 

the highest costs also had significantly more hospitalizations (36.8% 

vs 2.6%; P <.001) and psoriasis-related hospitalizations (11.1% vs 

0.7%; P <.001) compared with the lowest-cost group.33

The annual costs of medical comorbidities in patients with 

psoriasis have been estimated at $36 billion in the United States.32 

In patients with moderate to severe disease, a comorbid psychiatric 

disorder has the potential to add several thousands of dollars annually 

per patient.32  PsA, diabetes, hypertension, and obesity are just a few 

of the comorbid conditions that drive costs in the management of 

patients with psoriasis.32 Patients with comorbidities have higher 

direct and indirect costs, and require the use of more healthcare 

resources (Figure 134). In a retrospective US cohort analysis of over 

56,000 patients with psoriasis, the mean annual adjusted direct 

cost differences for comorbid PsA, peripheral vascular disease and 

CVD were $9914, $8386, and $8275, respectively.34 Comorbidities 

also influenced indirect costs; the annual adjusted indirect costs 

were particularly high for cerebrovascular disease ($2501) and 

obesity ($2293).34

Without the inclusion of costs from medical comorbidities, the 

annual indirect costs from psoriasis have been estimated to range 

from $24 billion to $35 billion annually, including losses from work 

absenteeism and reduced work productivity (Table 232). Patients 

with moderate or severe disease may have increased limitations, 

such as reduced work productivity.35 Such indirect costs may 

account for up to 40% of the total economic burden of psoriasis.32
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Patients with psoriasis have reported discrimination at work 

and difficulty in certain career paths related to their condition.36 

The NPF investigated the impact of psoriasis on work status by 

analyzing survey data from more than 5600 patients with psoriasis 

(Figure 237). Patients with psoriasis were 1.8 times more likely to be 

unemployed compared with a matched unaffected population.37 Of 

the unemployed population with psoriasis, 92% reported psoriasis 

or PsA as the primary contributor. Of patients who were employed, 

nearly 50% reported missed work days due to the disease.37

Assessing Treatment Response 
There are no measurable biomarkers that correlate with psoriasis 

severity. Clinicians often rely on clinical scoring systems to assess 

treatment response.38 The lack of clearly defined consensus treatment 

targets in psoriasis complicates analysis of best disease management.6

Psoriasis assessment tools, such as the Psoriasis Area and 

Severity Index (PASI), are often used in clinical trials. PASI scoring 

provides a uniform, objective measure of severity for comparison; 

thereby, reducing investigator bias.39 In clinical trials, the PASI 

is the traditional standard for assessing degree of psoriatic skin 

involvement.40 PASI provides a composite measure of both the 

signs and extent of psoriasis, entered into a formula that yields a 

score from 0 to 72.38,40 When comparing the efficacy of treatment 

options, researchers often rely on the PASI score as a measure 

of efficacy. A PASI success rate is reported as the percentage of 

patients that achieve a specific level of clearance of disease.41 A 

PASI 75 response represents a 75% reduction in the PASI score 

from baseline, or 75% disease clearance from the start to end of a 

clinical trial. PASI 90 represents a 90% reduction in the PASI score 

from baseline. Only  the PASI 100 response measure represents 

total disease clearance.40

Although the PASI is a commonly used disease assessment tool, 

other measures are also used to assess psoriasis severity, such as 

BSA and the Physician Global Assessment (PGA), which provides 

an ordinal scale to assess psoriasis severity.38 In addition, the 

TABLE 2. Estimated Economic Burden of Psoriasis in the 
United States in 201332 

Source of Costs

Annual 
Cost per 

Patient With 
Psoriasisa,b

Estimate of 
Annual Total Cost 

for Population 
with Psoriasisa,b 

Direct healthcare costs 
from medical expenditures

$6985-$8536
$51.7 billion- 
$63.2 billion

Estimate of indirect 
healthcare costs

$3225-$4787
$23.9 billion- 
$35.4 billion

Medical comorbidity direct 
healthcare costs

$4920 $36.4 billion

Intangible healthcare costs 
(one-time/lifetime cost)c $11,498 $85.1 billion

aBased on the estimated 7.4 million Americans with psoriasis in 2013.
bAdjusted to United States dollar for 2013. Low to high estimate.
cIntangible costs are an estimation of economic burden due to psoriasis-
related psychosocial distress.
Adapted from Brezinski EA, Dhillon JS, Armstrong AW. JAMA Derma-
tol. 2015;151(6):651-658. doi: 10.1001/jamadermatol.2014.3593.

FIGURE 1. Direct and Indirect Per-Patient Costs of Psoriasis-Associated Comorbidities in the United States34,a

CVD indicates cardiovascular disease; PVD, peripheral vascular disease. 
a Annual incremental adjusted costs by comorbid condition.  
Adapted from Feldman SR, Tian H, Gilloteau I, Mollon P, Shu M. BMC Health Serv Res. 2017;17(1):337. doi: 10.1186/s12913-017-2278-0.
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combined score of these 2 measures, known as s-MAPA, can also 

be used to assess disease severity.42 Other scoring metrics were 

developed with an intent to simplify PASI scoring. The Psoriasis 

Assessment Severity Score (PASS) and the simplified PASI (SPASI) 

were derived from PASI.38 In an effort to develop a more accurate 

measure of severity, the Psoriasis Log-Based Area and Severity 

Index (PLASI) and the Psoriasis Exact Area Severity Index (PEASI) 

were designed to include other important factors that the PASI 

score fails to consider.38

Clinical Practice Guidelines in the Treatment of 
Plaque Psoriasis 
Guidelines for the management of plaque psoriasis developed by 

the American Academy of Dermatology indicate that treatment for 

psoriasis is guided by measures of disease severity (Figure 31,2,43). All 

patients should receive basic education on environmental triggers 

and methods to keep skin moisturized. Topical treatments are first-

line therapy for mild psoriasis; corticosteroids, vitamin D analogues, 

or these may be used in combination with topical retinoids.43 

Topical corticosteroid creams are the mainstay of treatment for the 

majority of patients with psoriasis with limited skin involvement 

or severity (<5% BSA). Challenges with topical treatment include 

incomplete clearance and inadherence.2 Corticosteroid creams and 

other topical applications can be used in combination with other 

treatments to enhance efficacy.2,43

Additional therapies for the treatment of plaque psoriasis 

may be needed for patients for whom treatment fails or who have 

more severe and extensive disease. As an alternative treatment 

option for these patients, phototherapy may provide effective 

and economical management without the potential toxicities of 

traditional and biologic therapies. Phototherapy can be admin-

istered in combination with topical agents, traditional systemic 

agents, or biologics for patients with moderate or severe disease.2 

However, phototherapy may be limited by a lack of accessibility 

and inconvenient time commitment.2

Clinicians may escalate treatment with the use of traditional 

oral systemic agents for patients who do not achieve adequate 

response with phototherapy or topical treatment. Typically, an oral 

systemic agent is used for patients with initially extensive disease 

or severe psoriasis (BSA >10%). However, traditional oral systemic 

agents may also be appropriate for patients with limited disease with 

greater psoriasis symptoms which affect their QoL.44 Methotrexate, 

cyclosporine and the retinoid, acitretin, have been routinely used 

in clinical practice and have established long-term efficacy and 

organ toxicity profiles.2 Potential organ toxicities of oral systemic 

agents include liver, bone marrow, and kidney complications.44 

In this way, patients must be carefully selected for treatment with 

traditional oral systemic agents and routinely monitored for adverse 

outcomes. Traditional oral systemic agents have a greater risk of 

organ toxicity compared with newer biologic agents.44

Biologic agents target specific molecules involved in the devel-

opment of psoriatic plaques.1,2 In 2003, the FDA approved the first 

biologic agents that revolutionized psoriasis treatment.45 The 

introduction of newer agents provide additional options for patients 

with plaque psoriasis who require systemic treatment, as these 

newer agents may provide more effective and less toxic treatment 

alternatives compared with oral agents.2,44

Biologic agents vary in their mechanisms of action, mode of 

administration (subcutaneous or intravenous), immunogenicity, 

cost, availability within health plans, and indications for first 

or second-line therapy in the treatment of plaque psoriasis.46 

Apremilast is an oral, nonbiologic agent indicated for the treat-

ment of patients with moderate to severe plaque psoriasis.47 Its 

oral formulation provides an alternative to patients who may be 

unhappy with other treatments due to ineffectiveness, intolerability, 

or injection problems.48

TABLE 3. Patient-Reported Impact of Psoriasis on Quality  
of Life37 

Patient 
reported 
impact a,b 

Overall 
impact Severity of impact

Total 
population
(N = 5604)

Total 
Population 
(N = 5604)

Mild 
psoriasis 
(n = 1286)

Severe 
psoriasis 
(n = 1894)

Daily life Yes: 94% -- -- --

Emotional 
well-being

Yes: 88%
5  

(IQR 2-8)
3  

(IQR 1-6)
7  

(IQR 3-10)

Enjoyment 
of life

Yes: 82%
5  

(IQR 1-7)
2  

(IQR 0-5)
6  

(IQR 3-9)

IQR indicates interquartile range.
aSeverity assessed by patient reported outcome of body surface area (BSA) 
involvement; mild <3% BSA; severe >10% BSA.
bMedian patient reported outcome of population; 0 indicates not at all, 5 
indicates somewhat, and 10 indicates very much)

• 92% of these 
patients reported 
unemployment 
solely due to 
psoriasis

• 49% of these 
patients reported 
psoriasis-associated 
missed work days

• 31% missed > 10 
days per month

40%

12%

48%

Employed Full-Time Unemployed Other

FIGURE 2. Patient-Reported Impact of Psoriasis on Employment37

a Other category included patients who were employed part-time (11%), retired 
(22%), students (2%), and homemakers (5%).
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Considerations in Treatment Selection and 
Efficacy Outcomes 
As annual costs for biologics have been estimated to range from 

$13,000 to $30,000 per patient in the United States, considerations 

of treatment choice are important.41 Physicians and managed care 

professionals may also have different views about the selection 

of oral agents compared with biologic treatment due to the high 

costs and administration requirements of biologics.31 Payers may 

promote a step-wise treatment approach for moderate to severe 

psoriasis, incentivizing traditional systemic drugs as first-line 

treatments for patients who require escalated therapy. In contrast, 

physicians may prefer to initiate treatment with a more expensive 

biologic drug in patients with extensive disease.1,49

Costs from inadequately controlled disease, indirect costs, and 

expenses from worsening medical comorbidities may be considered 

when evaluating the cost-effectiveness of agents for the treatment 

of plaque psoriasis. Limitations of current investigations of cost 

analysis between biologics and oral agents include that studies do 

not account for costs of inadequately treated medical morbidities 

or adverse events (AEs) associated with the treatment selection 

and do not incorporate the effects of rapid treatment and sustained 

clearance. Moreover, cost comparisons have often used PASI 75 

as a standard treatment goal despite this outcome reflecting an 

incomplete or nonresolution of psoriasis.31

The relationship between cost and physical and psychological 

functioning, as well as QoL was evaluating the relationship between 

measures of disease severity using the Dermatologic Life Quality Index 

(DLQI) and PASI and costs from a societal perspective in patients with 

plaque psoriasis not receiving biologic treatment. A stronger correlation 

was demonstrated between DLQI and cost compared with PASI and 

cost.50 Of patients not receiving biologics, high levels of impairments 

on the DLQI had greater overall costs, including indirect costs such 

as productivity losses. Patients receiving systemic therapy also had 

higher costs.50 Patients with a higher DLQI had higher costs associated 

with their plaque psoriasis compared with patients with less DLQI. The 

main cause of the cost discrepancy was lost production, followed by 

topical medication cost.50 The investigators concluded that biologics 

should be considered in patients with high DLQI scores.50

When comparing clinical trials, an important consideration arises 

from the changes in scoring metrics used to measure outcomes. 

In earlier trials, PASI 75 was the standard therapeutic goal and 

benchmark in many studies investigating. 45 However, with the 

advent of newer treatments PASI 90 and PASI 100 is becoming the 

emerging standard for evaluating therapeutic goals.40,45 Growing 

evidence supports the idea that PASI 90 and PASI 100 should be 

the new gold standard of efficacy assessment. Greater control and 

clearance of plaque not only manages the disease itself, but may 

also improve patients’ physical and psychological functioning and 

QoL, as assessed by the DLQI. 40

PASI values may be less beneficial in an immediate clinical 

setting. To help clinicians develop consistent targets in the man-

agement of plaque psoriasis, the NPF medical board conducted a 

consensus-building study.6 Using the Delphi technique, 25 experts 

from the NPF indicated that BSA was their preferred instrument 

to assess plaque psoriasis severity in clinical practice.6 The expert 

panel considered an acceptable response to initial therapy to be 

either an affected BSA of 3% of less, or a 75% or greater improve-

ment from baseline to 3 months after treatment began.6 After this 

3-month period, the experts recommend a treatment target BSA 

FIGURE 3. Treatment Pathway for Plaque Psoriasis Management1,2,43 

BSA indicates body surface area; PUVA, psoralen plus ultraviolet A; UV, ultraviolet.  
aClinicians may prefer a biologic or recently approved nonbiologic drug for initial 
therapy for patients with extensive disease or patients with limited disease (BSA 
<5%) who have symptoms of plaque psoriasis negatively affecting quality of life, 
or in vulnerable areas.2 

bPatients with limited skin disease (<5% BSA) should not automatically be 
treated with systemic treatment if they do not improve with topical treatment.

Possible First-Line  
Treatments

•	 Monotherapy with 
UVB phototherapy  

•	 Combination with 
UVB phototherapy 
and acitretin or 
methotrexate

•	 PUVA 

Topical Treatments 
•	 Monotherapy or in 

combination with 
corticosteroids 

•	 Vitamin D analogs

Systemic Treatments 
Oral 
•	 Acitretin 
•	 Methotrexate
•	 Cyclosporine 
•	 Apremilast

Biologic
•	 Adalimumab
•	 Brodalumab
•	 Etanercept
•	 Infliximab
•	 Ixekizumab
•	 Secukinumab 
•	 Ustekinumab
•	 Guselkumab

Possible Second-Line 
Treatments

•	 Acitretin + biologic
•	 Methotrexate + biologic
•	 UVB + biologic

Patients With Extensive 
Disease (>5% BSA)a

Patients With Limited Disease  
(<5% BSA)a,b
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of 1% or less, with assessments at 6-month intervals throughout 

maintenance therapy.6

Following these recommendations, Wu and colleagues proposed 

a new nomenclature for BSA, such that a 75% improvement in BSA 

would be recognized as BSA 75, a 90% improvement would be noted 

as BSA 90, and a 100% improvement would become BSA 100. Such 

a classification schema would be analogous to improvements in 

the PASI 75, PASI 90, and PASI 100, respectively.5 These guidelines 

might serve as practical and straightforward tools to help clinicians 

monitor treatment response.5

Primary Endpoints in Clinical Trials
Patients with psoriasis who have an incomplete response to treat-

ment may demonstrate substantial symptom burdens and effects on 

health-related QoL.51 In a secondary analysis of the phase 3 AMAGINE 

-1, AMAGINE -2, AMAGINE -3 trials, investigators pooled data from 

patients in the brodalumab arms who achieved at least PASI 75 during 

the trials to evaluate if achievement of complete skin clearance (PASI 

100) significantly improved patient-reported QoL (DLQI) scores 

compared with patients who were almost cleared of the disease (PASI 

75 or PASI 90). A greater proportion of patients who achieved PASI 100 

demonstrated an absence of interference of psoriasis on daily life 

(DLQI score of 0 or 1) compared with  patients who were almost clear 

of disease; 62.7% of patients with skin clearance between PASI 90 and 

PASI 100 had DLQI scores of 0 or 1, compared with 80.2% of patients 

who achieved PASI 100 with brodalumab treatment. Additionally, 

a greater proportion of patients with PASI 100 had symptom-free 

days during the 12 weeks of follow up compared with patients who 

had skin clearance between PASI 75 and PASI 100 (10.5% vs 42.3%).51

The evolution of PASI endpoints deserves special consideration, 

as managed care providers may set standardized treatment goals 

at PASI 75. Earlier investigations of the safety and efficacy of 

agents used to treat psoriasis utilized PASI 75 as a primary end 

point, although PASI 90 was a key trial outcome.52-54 PASI 75 was 

a reasonable target for drugs such as tumor necrosis factor (TNF)  

inhibitors, reflecting their overall efficacy.45 Some newer trials 

of potentially more efficacious drugs are still continuing to use 

PASI 75 as a primary endpoint, although PASI 90 and PASI 100 are 

often reported as secondary measures.48,55-57 PASI 75 is still the most 

commonly used measure of treatment response.58

Recent trials investigating biologics for the treatment of moder-

ate to severe plaque psoriasis have set primary end points as the 

achievement of PASI 90.59-61 PASI 90 and complete skin remission 

measured as PASI 100 in response to treatment may be a reasonable 

goal, given the increased rate of response seen with newer biologic 

agents.58 In phase 3 trials of the interleukin (IL)-17 inhibitory agents 

secukinumab, ixekizumab, and brodalumab, PASI 90 was achieved 

at Week 12 in 59%, 71% and 70% of patients, respectively.57,62,63 As 

a measure of reference, European and Canadian guidelines have 

adopted PASI 100 as the standard treatment goal for psoriasis.64 

According to the NPF, treatment targets for psoriasis an acceptable 

response at 3 months after treatment initiation is achieving BSA 3% 

or less, or BSA improvement of at least 75% from baseline. Clinicians 

and patients should strive to achieve a target response of BSA 1% 

or less at 3 months after treatment initiation and at every 6-month 

evaluation with maintenance treatment.6

The etiological role of chronic inflammation is another important 

consideration in targeting treatment goals. The chronic inflammation 

found in psoriasis is also thought to play a causal role in its comor-

bidities, including obesity, metabolic syndrome, atherosclerosis, 

and depression.8,21 Treatments for psoriasis help address aspects 

of this inflammation, and achievement of higher PASI 75, PASI 90, 

and PASI 100 may reflect better controlled systemic inflammation 

overall. Targeting a higher therapeutic PASI goal may positively 

impact these comorbidities through decreasing overall systemic 

inflammation. However, there is insufficient consolidated data 

to state this definitively at this time.8

Current Agents in the Treatment of Moderate to 
Severe Plaque Psoriasis
Recent systemic treatment options for the management of moderate 

to severe plaque psoriasis fall into 2 classes of agents: biologic and 

nonbiologic. Biologic agents compose the majority of the most 

efficacious drugs to treat psoriasis (Table 452- 57, 59, 60-62, 64-74). Classes of 

biologic agents used to treat plaque psoriasis include TNF inhibitors, 

IL-12/23 inhibitors, IL-17 inhibitors, and selective IL-23 inhibitors. 

TNF Inhibitors 
Etanercept 

TNF alpha (TNFα) is an inflammatory cytokine believed to be a 

key mediator of inflammation in the pathogenesis of psoriasis.53,54 

Etanercept competitively binds to cell-surface receptors and 

inhibits endogenous TNF-mediated receptor activation. Etanercept 

is indicated for the treatment of moderate to severe plaque psoriasis 

in patients who are candidates for systemic or phototherapy.65 

In an early phase 3 trial, patients with clinically stable plaque 

psoriasis were randomized to treatment with high-dose (50 mg) 

etanercept (N = 164) or placebo (N = 166). The primary efficacy end 

point was the proportion of patients achieving PASI 75 at Week 12. 

In the etanercept treatment group, 49% of patients achieved PASI 

75 and 22% achieved PASI 90 at Week 12 compared with 4% and 

1% of placebo treated patients, respectively. Patients treated with 

etanercept continued response at the 24-week assessment; 59% 

achieved PASI 75 and 30% achieved PASI 90.53

Infliximab 

Infliximab is indicated for the treatment of adult patients with 

chronic severe plaque psoriasis who are candidates for systemic 
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therapy when other systemic treatment options are not deemed 

medically appropriate.66 Infliximab is a monoclonal antibody that 

binds and neutralizes the biological activity of TNFα.54 The phase 

3 EXPRESS trial evaluated the safety and efficacy of infliximab 

in patients with moderate to severe plaque psoriasis. Of the 301 

patients randomized to treatment with infliximab, 80% achieved 

TABLE 4. Outcomes for Specific Biologic Agents in Plaque Psoriasis52-57, 59, 60-62, 64-74

Class Treatment Indication PASI 75a PASI 90a PASI 100a

TNF inhibitor 

Etanercept

Treatment of patients (≥4 years)  
with moderate to severe plaque psoriasis 
who are candidates for systemic therapy  

or phototherapy

•	 49% at Week 12
•	 59% at Week 24 

•	 22% at Week 12 
•	 30% at Week 24

Not reported

Infliximab

Treatment of adult patients with chronic 
severe plaque psoriasis who are 

candidates for systemic therapy, when 
other systemic treatment options are not 

deemed medically appropriate.

•	 80% at Week 10
•	 82% at Week 24
•	 61% at Week 50 

•	 57% at Week 10
•	 58% at Week 24
•	 45% at Week 50 

Not reported

Adalimumab

Treatment of adult patients with 
moderate to severe chronic plaque 

psoriasis who are candidates for 
systemic therapy or phototherapy,  

and when other systemic therapies are 
medically less appropriate.

•	 71% at Week 16
•	 45% at Week 16
•	 49% at Week 24

•	 20% at Week 16
•	 22% at Week 24

IL-12 and  
IL-23 
inhibitor

Ustekinumab

Treatment of adult patients (≥18 years) 
with moderate to severe plaque psoriasis 
who are candidates for phototherapy or 

systemic therapy

•	 66% and 76% at 
Week 12b

•	 79% at Week 28b

•	 37% and 51% at 
Week 12b

•	 54% and 55% at 
Week 28b 

•	 11% and 18% at 
Week 12b

•	 29% and 30% at 
Week 28b 

IL-17 
inhibitor
 

Secukinumab

Treatment of moderate to severe plaque 
psoriasis in adult patients who are 

candidates for systemic therapy  
or phototherapy

•	 77% and 82% at 
Week 12c 

•	 54% and 59% at 
Week 12c 

•	 24% and 29%c

Ixekizumab

Treatment of adults with moderate-
to-severe plaque psoriasis who are 

candidates for systemic therapy  
or phototherapy

•	 89%, 90%, and 
87% at Week 12d 

•	 80% at Week 60 

•	 71%, 71%, and 
68% at Week 12d  

•	 73% at Week 60 

•	 35%, 41%, and 
38% at Week 12d 

•	 55% at Week 60 

Brodalumab

Treatment of moderate to severe 
plaque psoriasis in adult patients who 
are candidates for systemic therapy or 

phototherapy and have failed to respond 
or have lost response to other  

systemic therapies73

•	 83%, 86%, and 
85% at Week 12e 

•	 70%, 70%, and 
69% at Week 12e  

•	 42%, 44%, and 
37% at Week 12e  

IL-23 
inhibitor Guselkumab

Treatment of adults with moderate-
to-severe plaque psoriasis who are 

candidates for systemic therapy  
or phototherapy 

•	 86% and 91% at 
Week 16f

•	 89% and 91% at 
Week 24f

•	 88% at Week 48g  

•	 70% and 73% at 
Week 16f

•	 75% and 80% at 
Week 24f

•	 76% at Week 48g  

•	 34% and 37% at 
Week 16f

•	 44% at Week 24f

•	 47% at Week 48g  

Anti—IL-23 
monoclonal 
antibody

Tildrakizumab  Investigational agent; not FDA approved
•	 62% and 66% at 

Week 12h

•	 73% at Week 28i

•	 35% and 37% at 
Week 12h

•	 57% at Week 28i  

•	 12% and 14% at 
Week 12h

•	 26% at Week 28i  

Risankizumab  Investigational agent; not FDA approved •	 88% at Week 12 •	 81% at Week 12 •	 48% at Week 12

IL indicates interleukin;TNF, tumor necrosis factor. 
a Proportion of patients achieving response (PASI 75,PASI 90,PASI 100) were rounded to the nearest whole number.
b Proportion of patients achieving response from the PHOENIX 1 and PHOENIX 2 trials, respectively.
c Proportion of patients achieving response from the FIXTURE and ERASURE trials, respectively.
d Proportion of patients achieving response from the UNCOVER-1, UNCOVER-2 and UNCOVER-3 trials, respectively.
e Proportion of patients achieving response from the AMAGINE 1, AMAGINE 2, and AMAGINE 3 trials, respectively
f Proportion of patients achieving response from the VOYAGE 1 and VOYAGE 2 trials, respectively.
g Proportion of patients achieving response from the VOYAGE 1 trial.
h Proportion of patients achieving response from the reSURFACE 1 and reSURFACE 2 trials, respectively.
i Proportion of patients achieving response from the reSURFACE 2 trial. 
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PASI 75 and 57% achieved PASI 90 at Week 10 compared with 3% 

and 1% of placebo treated patients, respectively. Although patients 

maintained response to infliximab at Week 24, after 50 weeks of 

treatment, the proportion of patients that achieved PASI 75 and 

PASI 90 decreased to 61% and 45%, respectively.54

Adalimumab 

Adalimumab is an anti-TNFα monoclonal antibody indicated for 

the treatment of patients with moderate to severe plaque psoriasis.1 

The long-term efficacy and safety of adalimumab was investigated 

in the REVEAL phase 3 trial. In the REVEAL trial, 71% of the patients 

receiving adalimumab achieved PASI 75, 45% achieved PASI 90 and 

20% achieved PASI 100 at Week 16.68 Week 24 data shows there was a 

slight increase in patients that achieved PASI 90 and PASI 100 (49% 

and 22%, respectively).68 The ESPRIT Registry is an ongoing, 10-year 

postmarketing surveillance registry that is tracking the long-term 

safety and efficacy of adalimumab in the real world environment 

outside of a clinical trial. The results from the 7-year interim 

analysis shows the as-observed effectiveness has either increased 

or remained stable through the 7 years of the registry thus far.75 

Some evidence suggests TNF inhibitors may have a positive 

effect on depression that may be attributed to mediation of anti-

inflammatory effects. The results of a phase 3 trial of etanercept 

showed that patients treated with the drug had less fatigue and 

depression as assessed by the Beck Depression Inventory (BDI), the 

Hamilton Rating Scale for Depression (HRSD), and the Functional 

Assessment of Chronic Illness Therapy Fatigue scale (FACIT-Fatigue).76 

Similarly, a trial of adalimumab found that the drug seemed to 

reduce symptoms of depression in patients with moderate to 

severe psoriasis.77

Biosimilars may lower the cost of treating moderate to severe 

plaque psoriasis. Biosimilars of adalimumab and etanercept 

were approved for chronic moderate to severe plaque psoriasis 

and biosimilars of infliximab were approved for chronic severe 

plaque psoriasis.78-82

IL-12/23 Inhibitor
Ustekinumab

IL-12 and IL-23 have been shown to play an important role in psoriasis 

pathogenesis, and several available products modulate the levels of 

these cytokines.52 Ustekinumab is an monoclonal antibody which 

binds to a subunit shared by IL-12 and IL-23.52 Theresults from the 

phase 3 PHOENIX-1 and PHOENIX-2 trials demonstrated that at 

Week 28, 79% of patients with moderate to severe plaque psoriasis 

achieved PASI 75 in both trials; 54% and 55% achieved PASI 90 

and 29% and 30% achieved PASI 100 at the highest dose (90 mg) in 

PHOENIX-1 and PHOENIX-2, respectively. Patients that discontinued 

ustekinumab treatment due to unsatisfactory therapeutic effect were 

deemed treatment failures.52,70 Analysis of the phase 3 PHOENIX-2 

trial also showed that ustekinumab treatment improved symptoms 

of anxiety and depression as measured by the Hospital Anxiety and 

Depression Score (HADS) and the DLQI.83 Five patients experienced 

AEs of depression which later normalized.83 

IL-17 Inhibitors
Recently developed biologics target IL-17, a pro-inflammatory 

cytokine whose production is closely dependent on the production 

of IL-23.45,58 Secukinumab and ixekizumab are agents that target 

the IL-17A ligand, while a similar drug, brodalumab, targets the 

IL-17RA receptor subunit which is thought to be shared by several 

other ligands in the class.58   

Secukinumab  

The phase 3 ERASURE trial of secukinumab found that at Week 12, 

82% of patients receiving secukinumab 300 mg achieved PASI 75, 

59% achieved PASI 90, and 29% achieved PASI 100.57 The phase 3 

FIXTURE trial of secukinumab found similar results, with patients 

achieving PASI 75, PASI 90, and PASI 100 were 77%, 54%, and 

24%, respectively.57 Missing data were imputed conservatively as 

nonresponses regardless of the reason for missing data.57

Ixekizumab

The safety and efficacy of ixekizumab in patients with moderate to 

severe psoriasis were evaluated in the UNCOVER-1, UNCOVER-2, 

and UNCOVER-3 phase 3 trials. The UNCOVER-1 trial compared 

ixekizumab with placebo. In the group receiving ixekizumab every 

2 weeks for the first 12 weeks followed by every 4 weeks, 89% of the 

achieved PASI 75; 71% achieved PASI 90; and 35% achieved PASI 100.55 

At Week 60, the proportion of these patients that achieved PASI 75, 

PASI 90, and PASI 100 were 80%, 73%, and 55%, respectively.55 The 

UNCOVER-2 and UNCOVER-3 trials compared ixekizumab with 

placebo and an active comparator, etanercept. The 2 respective 

trials showed that 90% and 87% of patients achieved PASI 75, 71% 

and 68% achieved PASI 90 and 41% and 38% achieved PASI 100 at 

Week 12 in the group receiving ixekizumab every 2  weeks compared 

with the relative rates of 42% and 53%, 19% and 26%, and 5% and 

7% in the etanercept group.55,62

Brodalumab

Brodalumab is a human IL-17 receptor antagonist indicated for 

the treatment of adult patients who have failed to respond or lost 

response to other systemic therapies.69 The safety and efficacy 

of brodalumab were studied in the phase 3 trials, AMAGINE-1, 

AMAGINE-2, and AMAGINE-3. The AMAGINE-1 trial compared 

brodalumab with placebo and showed that 83% of the patients 

receiving brodalumab achieved PASI 75, 70% achieved PASI 90, and 

42% achieved PASI 100 at Week 12.73 Brodalumab was compared with 

placebo and an active comparator, ustekinumab, in the AMAGINE-2 
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and AMAGINE-3 trials. In the 2 respective trials, the proportion of 

patients that achieved PASI 75 at Week 12 were 86% and 85% in the 

brodalumab groups versus 70% and 69% in ustekinumab groups.64 

The proportion of patients that achieved PASI 90 at week 12 were 

70% and 69% in the brodalumab groups versus 47% and 48% in 

ustekinumab groups.64 Patients that achieved PASI 100 at Week 12 

were 44% and 37% in the brodalumab groups versus 22% and 19% 

in the ustekinumab groups.64 At Week 52, the proportion of patients 

in the brodalumab groups that achieved PASI 75, PASI 90, and PASI 

100 in the AMAGINE-2 and AMAGINE-3 trials were 80% in both trials, 

75% and 73%, and 56% and 53%, respectively; compared with the 

respective rates in the ustekinumab groups of 62% and 63%, 48% 

and 50%, and 29% and 30%.64 

Concerns for psychiatric adverse effects have also been raised for 

brodalumab. Four completed suicides (including an indeterminate 

one) were reported during the brodalumab psoriasis trials, which 

was higher than expected.84 However, it is uncertain whether there 

is a true association between brodalumab and increased rate of 

suicide due to the presence of confounding variables during the 

trials. The brodalumab trials’ exclusion criteria did not exclude 

patients with mental health comorbidities as rigorously as most 

clinical trials evaluating systemic drugs in patients with moderate to 

severe psoriasis. The exclusion criteria were designed to mimic the 

general psoriasis population more accurately.85 Baseline psychiatric 

disorders, including depression and anxiety, were present in 18% of 

the patients.85 Furthermore, no increase in suicidal behavior events 

was seen during the trial in the brodalumab treatment group.84,85 

The investigators also found that a greater proportion of patients 

in the brodalumab group  had improved anxiety or depression 

symptoms, based on the HADS criteria, compared with patients 

receiving placebo.85

Some newer clinical trials have excluded patients with severe 

depression, any history of depression or suicidal ideation, or 

other psychiatric disorders, partly because of the aforementioned 

concerns.86,87 Many trials have used strict exclusion criteria for 

mental health comorbidities, including studies of adalimumab, 

apremilast, certolizumab, secukinumab, and ustekinumab.88 

Therefore, the studied populations may not be representative of all 

patients with plaque psoriasis, and may underestimate psychiatric 

risks associated with the general use of these drugs.

Selective IL-23 Inhibitors 
Selective IL-23 inhibitors are an emerging class of biologic agents 

for the treatment of moderate to severe plaque psoriasis.

Guselkumab 

Guselkumab was recently approved for the treatment of patients 

with plaque psoriasis following the results of the phase 3 studies 

VOYAGE 1 and VOYAGE 2.60 Guselkumab is a monoclonal antibody 

that blocks the downstream signaling of IL-23. In the VOYAGE 1 

and 2 trials,  the proportion of patients who achieved PASI 75 at 

Week 16 were 86% and 91%; PASI 90 was achieved by 70% and 73%; 

PASI 100 was achieved by 34% and 37%. In contrast, the respective 

rates in the active comparator (adalimumab) group at Week 16 

were 69% and 73%, 47% and 50%, and 17% and 21%, respectively. 

VOYAGE 1 reported that at Week 48, the proportion of patients 

that achieved PASI 75 decreased to 88%, but increased for PASI 

90 (76%) and PASI 100 (47%). The rates in the adalimumab group 

decreased for both PASI 75 (63%) and PASI 90 (48%), but increased 

for PASI 100 (23%).59,60

Tildrakizumab 

Tildrakizumab and risankizumab are monoclonal antibody IL-23 

inhibitors currently being evaluated in phase 3 trials for patients 

with moderate to severe plaque psoriasis. The FDA has accepted 

the biologics license application for tildrakizumab, which was filed 

based on results from the phase 3 reSURFACE 1 and reSURFACE 

2 trials. Respective PASI 75 responders in the reSURFACE 1 and 

reSURFACE 2 trials were 62% and 66%, PASI 90 35% and 37%, and 

PASI 100 12% and 14% at Week 12 in patients receiving tildrakizumab. 

In comparison, patients receiving active comparator, etanercept, 

in the reSURFACE 2 trial were 48%, 21%, and 5%. Week 28 results 

from reSURFACE 1and reSURFACE that the proportion of patients 

receiving tildrakizumab increased for PASI 75, PASI 90, and PASI 100 

to 79% and 73%, 57% in both trials, and 31% and 26%, respectively. 

Similarly, rates increased for PASI 75, PASI 90, and PASI 100 in the 

etanercept group with rates of 54%, 29%, and 11%, respectively.56

Risankizumab

Risankizumab is another anti–IL-23 monoclonal antibody. Currently, 

the safety and efficacy results from phase 3 trials, UltIMMa-1 and 

UltIMMa-2, have not been published to date.89,90 Results of the phase 

2 study of risankizumab showed the proportion of patients in the 

risankizumab high-dose group at Week 12 that achieved PASI 75, 

PASI 90, and PASI 100 was 88%, 81%, and 48%, compared with 40%, 

72%, and 18% response in the ustekinumab group, respectively.61

Nonbiologic Agents

Apremilast is a novel oral, nonbiologic agent that regulates inflam-

matory mediators through inhibition of phosphodiesterase-4.48 In 

the phase 3 ESTEEM-1 trial, 33% of patients with chronic plaque 

psoriasis who received apremilast achieved PASI 75 at Week 16 

and 9.8% achieved PASI 90.48 Sixty-one percent of the patients who 

remained on apremilast through Week 52 achieved PASI 75 response 

at Week 52.48 Its toxicity profile is milder than traditional oral 

systemic agents; however, severe diarrhea, nausea, and vomiting 

can occur in the first few weeks of initiation. Apremilast also has 

been associated with an increased risk of depression.47 Physicians 
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should carefully evaluate patients for depression prior to starting 

therapy, and closely monitor for its signs and symptoms while 

therapy is ongoing.47

Unmet Needs in the Burden of Psychiatric 
Morbidities 
The common psychiatric comorbidities of psoriasis substantially 

impair QoL. It is important for clinicians to understand the true 

burden of these psychiatric issues, especially in patients with 

moderate to severe plaque psoriasis. Patients with psoriasis may 

perceive their mental and physical burdens to be greater than those 

of patients with cancer, arthritis, hypertension, heart disease, and 

diabetes.2 Patients believe that other people do not understand how 

much the disease negatively affects their lives.24

Although the frequency of psychiatric problems lessens with 

decreasing clinical symptoms, even patients with mild psoriasis 

can continue to experience substantial distress.91

Psoriasis profoundly affects QoL, even in patients who do not 

meet the full criteria for psychiatric illness. In a survey of over 5600 

patients with psoriasis and PsA conducted by the NPF, psoriasis 

negatively affected the well-being of 88% of the population.37  Most 

patients experienced anger, helpless, embarrassment, and self-

consciousness as part of their disorder. 37 Other studies’ results have 

demonstrated that, regardless of psoriasis severity, nearly 60% of 

patients believe psoriasis had a major impact on their QoL.92 Patients 

often report poor self-esteem and body image, as well as feeling of 

stigma from others.24 Uncontrolled disease impacts patients’ daily 

activities, work capabilities, social life, and sexual functioning.24

Psoriasis also deserves consideration as a dermatologic psy-

chophysiological disorder. Such disorders are defined by the fact 

they can fluctuate in severity and may worsen in response to stress, 

anxiety, or depression.93 Psoriasis may be exacerbated as patients 

experience anxiety, embarrassment, or sadness about their disease. 

This promotes a vicious cycle, as emotional distress can worsen 

the physiological skin symptoms of the disease, further worsening 

their psychological impact.94

Coordination of Care for Patients With Psoriasis
It is essential that medical providers address the mental health 

comorbidities of patients with psoriasis. Unfortunately, depression 

symptoms in patients with psoriasis often go unrecognized or are 

inadequately treated.95 Comprehensive treatment, including mental 

health screenings, might lead to cost savings and benefitpatients.77 

In general, European clinicians have greater awareness of the 

mental health burden of patients with psoriasis compared with 

their American colleagues. Europeans researchers have performed 

a number of scientific investigations of the topic.19,20,94,96-99

Various European guidelines have also moved to incorporate 

health-related QoL as part of general clinical assessment.95

Patients with psoriasis may benefit from specialist coordination 

of care to address their overall mental, emotional, and physical 

health.91 Patients with comorbid mental health disorders may 

particularly benefit from such integrated systems of care.99 When 

integrated multispecialty support is not available, the treating 

physicians must attempt to care of all aspects of a patient’s QoL.93 

Providers must consider the primary symptoms of psoriasis and its 

potential cardiovascular and mental health comorbidities.

Many patients with psoriasis do not have their CV risk fac-

tors adequately assessed or managed. One study reported that 

approximately 20% of patients with moderate to severe psoriasis 

had undiagnosed hypertension, diabetes, or hypercholesterolemia. 

Moreover, 40% to 60% of patients were found not to be optimally 

managed for these conditions.100 Screening patients with psoriasis 

for such risk factors helps to identify a high proportion of individuals 

with potentially modifiable risk factors for CVD.101

Without multispecialty support, dermatologists may feel inad-

equately trained to address the mental health morbidities of the 

disease.93 Dermatologists must learn to screen for such problems 

and refer patients to psychiatrists or other mental health profes-

sionals when needed.93 Because of the increased risk of suicide, 

it is also essential that dermatologists screen for prior history of 

suicidal thoughts or present suicidality, especially in patients with 

severe disease.23

Many patients will need input from psychiatrists or psychologists 

as part of their care. Management of psycho-dermatological conditions, 

such as psoriasis requires that providers assess the social, familial, and 

occupational aspects of the condition.36 A variety of techniques are 

available to practitioners. For example, one study of 40 patients with 

psoriasis in Italy found that cognitive behavioral therapy combined 

with biofeedback improved PASI scores, QoL, and reduced the number 

of minor psychiatric disorders.98 Other prospective randomized trials’ 

findings have demonstrated that cognitive-behavioral approaches 

may be able to reduce psoriasis severity.98

Primary health providers can play a key role in care coordination. 

They may give support for the psychological aspects of psoriasis 

via referral to patient support groups, stress reduction therapy, 

psychologist or psychiatrist referral, or administration of psychotropic 

medications.36 Primary health providers should also be aware of the 

need for assessing cardiovascular risk factors in these patients.100

Managed health providers are also needed to help ensure that 

patients get access to the most appropriate treatments for them. 

Such cost/benefit calculations must consider the varying direct 

costs of treatment options. However, they must also weigh the 

costs of AEs, decreased work productivity, and inadequately treated 

disease and disease morbidities on the overall economic burden.102 

At this time, we lack good data on many of these outcomes, and 

high-quality studies of long-term cost effectiveness are needed to 

help inform decision making.102
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Conclusion
Psoriasis is a source of significant psychological strain and physical 

discomfort for patients.2 Treatment goals in the management of 

psoriasis continue to emerge. With the availability of newer and 

more effective treatments, researchers and clinicians are beginning 

to use higher standards to assess patient’s therapeutic goals.44 

Direct and indirect financial and personal costs of the disease are 

quite substantial both for individuals and for society as a whole.32 

Many of these costs result from the commonly associated disease 

comorbidities, which include CVD, obesity, PsA, and psychiatric 

disorders such as depression, which exert considerable personal 

and financial strain on society.2,32 Yet some practitioners continue 

to underestimate the severity and prevalence of mental health 

comorbidities.95 Managed care providers also need to incorporate 

updated criteria to provide more comprehensive analyses of the 

full impacts of psoriasis-related costs.31

Over time, we will gain a better understanding of how best 

to address the needs of patients with psoriasis in terms of their 

physical, emotional, and mental health.  n
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