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ABSTRACT

BACKGROUND: Psoriasis is associated with a high economic burden to soci-
ety. New psoriasis systemic treatments offer the potential for improved skin 
clearance. Whether a higher degree of clearing translates into economic ben-
efit through decreased work impairment has not been fully determined.

OBJECTIVE: To assess whether more complete clearing of psoriasis is 
associated with a reduction in disease-related indirect costs.

METHODS: Pooled data from employed patients included in the CLEAR 
study, a phase 3b study comparing the efficacy and safety of secukinumab 
(337 subjects) versus ustekinumab (339 subjects), were classified into  
4 levels of skin clearance improvement at weeks 16 and 52: Psoriasis Area 
and Severity Index (PASI) improvement from baseline of < 50% (PASI < 50), 
50%-74% (PASI 50-74), 75%-89% (PASI 75-89), and ≥ 90% (PASI ≥ 90). 
Patients completed the Work Productivity and Activity Impairment ques-
tionnaire for psoriasis (WPAI-PSO), which assessed absenteeism, presen-
teeism, and a composite overall work impairment over the previous 7 days 
at weeks 16 and 52. U.S. Department of Labor data were used to calculate 
annual indirect costs due to work productivity loss.

RESULTS: In the CLEAR study, 452 (67%) were employed at baseline and 
included in this analysis. At week 16, mean overall work impairment sig-
nificantly decreased with higher PASI improvements: 22.8% for PASI < 50, 
compared with 13.3% for PASI 50-74 (P = 0.001); 6.4% for PASI 75-89 
(P < 0.001); and 4.9% for PASI ≥ 90 (P < 0.001), with the majority of work 
impairment related to presenteeism. Calculated mean work hours lost by 
overall work impairment decreased with higher PASI improvements: 8.2 
hours lost/week (429 hours/year) for patients with PASI 50; 4.6 hours lost/
week (251 hours/year) for PASI 50-74; 2.3 hours lost/week (121 hours/
year) for PASI 75-89; and 1.8 hours lost/week (93 hours/year) for PASI ≥ 90. 
Associated mean annual indirect costs due to work productivity loss per 
worker decreased with higher PASI improvements: $10,318 for PASI < 50, 
$6,042 for PASI 50-74, $2,901 for PASI 75-89, and $2,233 for PASI ≥ 90. 
Similar results were observed at week 52. Mean overall work impairment 
decreased with higher PASI improvements, ranging from 26.3% for PASI < 50 
to 6.9% for PASI ≥ 90. A decrease in overall work hours lost (ranging from 
9.5 hours lost/week [495 hours/year] for PASI < 50 to 2.5 hours/week [130 
hours/year] for PASI ≥ 90), as well as associated annual indirect costs due 
to work productivity loss (ranging from $11,906 for PASI < 50 to $3,125 for 
PASI ≥ 90), were also shown with higher PASI improvements at week 52.

CONCLUSIONS: Among working patients with moderate to severe psoriasis, 
higher PASI improvements were associated with lower work productivity 
loss and reduced annual indirect costs. By improving and sustaining skin 
clearance, psoriasis treatments may contribute to increased work produc-
tivity and decreased societal economic burden.
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RESEARCH

Psoriasis is a chronic, immune-mediated skin disease that 
affects approximately 2%-3% of the population in the 
United States,1,2 generally among people of working age.3 

The economic burden of psoriasis to society is significant, with 
62% higher direct medical costs and 50% higher indirect costs 
compared with patients without psoriasis.4 The total economic 
burden of psoriasis in the United States in 2013 was estimated 
to be $35.2 billion, with work productivity loss accounting for 
32% of the total burden, or $11.2 billion.5

Among U.S. patients with moderate to severe psoriasis, 
there are limited data on indirect costs due to loss of work 
productivity (absenteeism and presenteeism [impairment while 
working]) by measures of treatment effect (e.g., change in 
Psoriasis Area and Severity Index [PASI] scores). However, 
increasing severity of psoriasis has a significant negative effect 
on work productivity, with overall work impairment among 
U.S. patients with severe psoriasis more than 2 to 3 times the 
impairment of patients with mild psoriasis.6,7 The assessment 
of employment and work productivity loss alongside disease 
severity in long-term clinical trials allows for estimations of the 
effect of psoriasis treatment, stratified by skin clearance levels, 
on work impairment and associated costs.

•	Psoriasis affects work productivity, including absenteeism and 
presenteeism, particularly in patients with moderate to severe 
psoriasis.

•	Cost of work productivity loss accounts for more than 30% of the 
total societal cost of psoriasis.

What is already known about this subject

•	Using a clinical trial study in subjects with moderate to severe 
psoriasis, this analysis demonstrated that higher skin clearance is 
associated with a reduction in overall work productivity loss and 
annual work hours lost.

•	Decreasing absenteeism and presenteeism through better skin 
clearance may reduce the overall costs of psoriasis to employers 
and society.

What this study adds
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eligible. Subjects had a diagnosis of psoriasis at least 6 months 
before randomization and had been inadequately controlled 
by topical treatments, phototherapy, and/or previous systemic 
therapy. Key exclusion criteria included previous exposure 
to any biologics directly targeting IL-17A/IL-17 receptor A 
or IL-12/IL-23.13 Eligible patients were randomized to either 
secukinumab 300 mg or ustekinumab (dosage determined 
by body weight). Secukinumab was given at baseline and 
weeks 1, 2, 3, and 4, and then every 4 weeks thereafter; 
ustekinumab was given at baseline and week 4, then every  
12 weeks thereafter. Placebo injections were also given to 
match the secukinumab group to maintain blinding. Data from 
both treatment arms from the CLEAR trial were pooled, and 
only patients who were employed at baseline were included 
in this analysis. Psoriasis skin clearance was defined using 
the PASI, and effect on work was evaluated using the Work 
Productivity and Activity Impairment questionnaire (WPAI) at 
weeks 16 and 52.14 The analysis was conducted from the per-
spective of the indirect costs to employers in the United States.

Psoriasis Area and Severity Index 
The PASI is a clinician-reported instrument used to assess the 
severity of psoriasis by providing weighted measurement of the 
average redness, thickness, and scaliness of psoriasis lesions.8 

Pooled secukinumab and ustekinumab data were stratified 
by 4 levels of PASI score change from baseline to week 16 
and baseline to week 52, respectively: improvement of less 
than 50% from baseline (PASI < 50), 50%-74% (PASI 50-74),  
75%-89% (PASI 75-89), and at least 90% (PASI ≥ 90). Although 
PASI 75 response (at least 75% improvement in PASI score from 
baseline) is recognized as a clinically meaningful endpoint in 
clinical trials for the treatment of psoriasis, PASI 90 (at least 
90% improvement) has been used in the development of many 
psoriasis treatments and served as the primary outcome of the 
CLEAR trial.10

The accepted gold standard for assessing disease severity is 
the PASI,8 which measures the average redness, thickness, and 
scaliness of lesions, ranging from 0 (no disease) to 72 (maximum 
disease). Psoriasis severity has been defined using the following 
criteria: mild, PASI < 7 and Dermatology Quality of Life Index 
(DLQI) < 7; moderate, PASI = 7-15 and DLQI = 5-15 (or classified 
as severe when difficult-to-treat sites are affected or when there 
is a significant psychosocial effect); severe, PASI > 15, indepen-
dent of the DLQI score.9 To evaluate the clinically meaningful 
success of treatment, the percentage of improvement in skin 
lesions is commonly used as an endpoint in clinical trials, with 
at least 75% improvement in the PASI score (PASI 75) demon-
strating treatment success.10 However, with increased efficacy 
shown by newly developed treatments for psoriasis, PASI 90  
(90% improvement in disease severity) has been suggested as 
the new standard.11

New psoriasis treatments, particularly biologics that target 
interleukin (IL)-17A (secukinumab, ixekizumab) or IL-12/23 
(ustekinumab), offer the potential for clearing psoriasis more 
completely than was possible with previous treatments. Although 
these treatments reduce work productivity loss,12 it has not been 
fully determined whether higher degrees of clearing are eco-
nomically beneficial to employers and society as a whole.

The objective of this study was to assess, from clinical trial 
data, the association of skin clearance by change in PASI score 
with the effect on work impairment and associated indirect costs.

■■  Methods
This was a post hoc analysis of data from the CLEAR 
study, a phase 3b study comparing the efficacy and safety 
of secukinumab versus ustekinumab.13 The study design 
has been previously described.13 Briefly, CLEAR was a mul-
ticenter, randomized, double-blind, head-to-head, parallel-
group superiority trial. Subjects who were aged ≥ 18 years 
and had moderate to severe plaque psoriasis (defined as 
PASI score ≥ 12 and affected body surface area ≥ 10% and 
Investigator’s Global Assessment [IGA] mod 2011 ≥ 3) were 

Parameter Value Source

Percentage of part-time 
employment, %

18.4 U.S. Bureau of Labor 
Statistics, 201516

Average work hours per week
Full time 39.5 U.S. Bureau of Labor 

Statistics, 201117Part time 20.7
Average hourly wage, $

Full time 25.33 U.S. Bureau of Labor 
Statistics, 201117;  
U.S. Bureau of Labor 
Statistics, 2005-201618

Part time 13.50

TABLE 1 Employment and Cost Parameters

Parameter (N = 452) Value

Age, mean (SD) 	 43.0	 (11.80)
Male sex, n (%) 	 334.0	 (73.90)
Weight (kg), mean (SD) 	 87.4	 (20.07)
Body mass index (kg/m2), mean (SD) 	 28.7	 (5.81)
Presence of psoriatic arthritis, n (%) 	 76.0	 (16.80)
Years since first psoriasis diagnosis, mean (SD) 	 17.7	 (11.42)

Source: Data on file. Novartis. Demographics and background characteristics of 
employed patients in CLEAR. 2017.
SD = standard deviation.

TABLE 2 Baseline Characteristics of  
Employed Patients
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Work Productivity and Activity Impairment Questionnaire
The WPAI questionnaire is a validated quantitative instru-
ment that assesses health-related work productivity over the 
previous week, encompassing 4 subdomains: the percentage 
of overall work impairment, work time missed (absenteeism), 
reduced on-the-job effectiveness (presenteeism), and daily 
activity impairment.14 Overall work impairment is a composite 
of absenteeism and presenteeism. Work impairment and activ-
ity impairment are assessed on a scale of 0 to 100, with a higher 
score indicating a greater level of impairment. Of the 4 subdo-
mains, only the first 3 are relevant to patients who are currently 
in paid employment. The WPAI-PSO specifically targets loss of 
productivity due to psoriasis.15

Employment Parameters and Costs
For all trial patients employed at baseline, reported work time 
missed (absenteeism) and impairment while working (presen-
teeism) from the previous 7 days were captured by the WPAI-
PSO at weeks 16 and 52. WPAI-PSO scores were then used 
to estimate the percentage of overall work impairment due to 
psoriasis at the 2 time points.

Employment parameter inputs, including the current 
national averages for full-time and part-time employment in 
the United States,16 the hours worked per week, and hourly 
wages (most recent rates from 2010) were obtained from the 
U.S. Bureau of Labor Statistics.17 Wages in U.S. dollars were 
adjusted to 2016 by multiplying by the average 2016 inflation 
rate divided by the average 2010 rate (Table 1).18

Statistical Analysis
Productivity loss (average number of work hours lost per 
week by absenteeism and presenteeism due to psoriasis) was  
calculated as the average number of full- and part-time work 
hours per week times the percentage of work impairment 
for each PASI level. Statistical significance in overall work 
impairment between PASI < 50 and the higher PASI levels 
was assessed in a pairwise fashion using one-way analysis of 
variance (ANOVA). No adjustments were made for multiple 
comparison for this exploratory analysis. Indirect costs were 
calculated by multiplying the weekly productivity loss by the 
average full- and part-time hourly wage data. The weekly hours 
and indirect costs were then annualized.

■■  Results
The CLEAR study included 676 patients with moderate 
to severe psoriasis (secukinumab = 337, ustekinumab = 339);  
452 (67%) patients reported current employment at baseline 
and were included in the current analysis.13 The mean age was 
43 years, and the majority of the patients were male (74%) and 
overweight, with a mean body mass index of 28.7 (Table 2).

At week 16, work impairment due to psoriasis signifi-
cantly decreased with greater skin clearance. Those achieving 
PASI < 50 (n = 18) reported an overall work impairment of 22.8% 
compared with 13.3% for patients with PASI 50-74 (n = 29; 
P = 0.001); 6.4% for those with PASI 75-89 (n = 89; P ≤ 0.001); 
and 4.9% for those with PASI ≥ 90 (n = 168; P ≤ 0.001). Overall 
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work impairment was mostly related to productivity loss at work 
(presenteeism) rather than to work time missed (absenteeism; 
Figure 1). For PASI < 50, for example, there was a 20.0% loss 
due to presenteeism, compared with 1.4% due to absenteeism.  
On average, the overall productive work time missed from 
absenteeism and presenteeism due to psoriasis significantly 
decreased with increasing psoriasis skin clearance. Patients 
with PASI < 50 missed a mean of 8.2 hours of work weekly  
(429 hours/year). The mean values for the other response rates 
were 4.8 hours/week (251 hours/year) for PASI 50-74; 2.3 hours/
week (121 hours/year) for PASI 75-89; and 1.8 hours/week  
(93 hours/year) for PASI ≥ 90. Projected annual mean indirect 
costs due to work productivity loss per worker also decreased 
with greater PASI improvement: $10,318 for PASI < 50; $6,042 
for PASI 50-74; $2,901 for PASI 75-89; and $2,233 for PASI ≥ 90. 
Indirect costs associated with PASI ≥ 90 response were 78% 
lower than those associated with PASI < 50 response, 63% lower 
than those associated with PASI 50-74 response, and 23% lower 
than those associated with PASI 75-89 response.

Similar results were observed at week 52. Patients achiev-
ing PASI < 50 (n = 14) reported greater overall work impairment 
of 26.3% compared with 16.4% for patients with PASI 50-74 
(n = 30; P = 0.102); 10.4% for patients with PASI 75-89 (n = 92; 
P = 0.004); and 6.9% for those achieving PASI ≥ 90 (n = 366; 
P < 0.001). Consistent with the findings from week 16, work 
impairment at week 52 was mainly due to presenteeism, 
particularly with lower skin clearance (PASI < 75; Figure 2).  
Patients with PASI < 50 missed a mean of 9.5 hours/week 

(494 hours/year); 5.9 hours/week (308 hours/year) for PASI 
50-74; 3.7 hours/week (195 hours/year) for PASI 75-89; and 
2.5 hours/week (130 hours/year) for PASI ≥ 90. Projected 
mean annual indirect costs due to work productivity loss per 
worker decreased with greater PASI improvement ($11,906 for 
PASI < 50, $7,405 for PASI 50-74, $4,697 for PASI 75-89, and 
$3,125 for PASI ≥ 90). Indirect costs associated with PASI ≥ 90 
response were 74% lower than those associated with PASI < 50 
response, 58% lower than those associated with PASI 50-74 
response, and 33% lower than those associated with PASI 
75-89 response.

■■  Discussion
Using pooled data from a phase 3 clinical trial in moderate to 
severe psoriasis, we evaluated the effect of the degree of skin 
clearance on work productivity loss and associated indirect 
costs. Increasing levels of skin clearance, as measured by 
reduction in PASI scores, led to significantly decreased rates of 
work impairment assessed at both weeks 16 and 52 of treat-
ment, thereby reducing indirect costs.

Psoriasis reduces patient work productivity, with greater 
impacts seen with more severe disease.6,7 However, few studies 
have evaluated work productivity impairment using validated 
measures such as the WPAI within the psoriasis population or 
evaluated the effect of skin clearance as measured by PASI on 
aspects of work productivity when patients have been under 
treatment for longer periods of time. This analysis fills this gap 
in evidence. As newer therapies attain a greater response of  
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PASI 90 or higher, results from this analysis provide a way to 
quantify the value in increased workplace productivity and reduc-
tion in annual direct costs based on the level of skin clearance.19

Increasing disease severity reduces the ability to work full 
time or be employed. A U.S. survey conducted among respon-
dents aged 30 years or older found that patients with self-
reported severe disease had a lower probability of working full 
time than patients with self-reported mild disease, and patients 
who self-reported severe disease were more likely to report 
that psoriasis was the reason for not working.20 Korman et al. 
(2015) also found greater work productivity loss, absenteeism, 
and presenteeism in patients with physician-confirmed mod-
erate or severe psoriasis, compared with patients with mild 
disease.7 Our analysis confirms these results, using validated 
measurements of disease severity and work productivity. In 
addition, the employment rate of 67% in the study population 
with psoriasis used in this analysis is more than 10% lower 
than that of a similarly aged general U.S. population (ages 
45-49) for which an employment rate of 78% is reported.16

Limitations
There were a number of limitations to this study. Wages and pro-
portion of full-time and part-time employment for the general 
population were assumed to be similar to those for the psoriasis 
population. The percentage of patients with psoriasis who were 
employed was obtained from the CLEAR trial data and may 
not be representative of real-world employment percentages in 
the entire psoriasis population. Annual costs were estimated by 
extrapolating based on data collected for the 1-week recall, and 
work impairment may vary over a longer time period. Analysis 
of subgroups, such as patients with psoriatic arthritis, was 
not conducted. The objective of this post hoc analysis using 
CLEAR data was not to compare the effects of secukinumab 
and ustekinumab on work impairment, which had been previ-
ously reported by Blauvelt et al. (2017),13 nor compare the cost 
of therapy versus an offset of productivity gain. The analysis of 
the pooled data from this trial accomplished our objective to 
assess the effect of increased skin clearance on work impair-
ment. Future research should include evaluation of the effect 
on activities for patients who are not employed and specific 
subgroup analyses.

■■  Conclusions
Among employed patients with moderate to severe psoriasis, 
higher skin clearance as measured by PASI was associated with 
a greater increase in workplace productivity and projected a 
reduction in annual indirect costs. These results were consis-
tent at weeks 16 and 52 and demonstrate the benefit that treat-
ments providing long-term levels of high PASI improvement 
bring to both patients of working age and society. These results 
indicate that by improving skin clearance, psoriasis treatments 
may contribute to reduced work productivity loss and substan-
tial attendant indirect costs.
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