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Abstract

Although psoriasis patients often report a negative impact on health-related quality of life (HRQoL) and work productivity, less is
known about how disease burden varies between periods of flare and remission. The aim of this study was tocompare HRQoL and
work productivity by disease activity level. Data were extracted from Adelphi 2011/2013 Disease Specific Programmes, two real
world surveys of US dermatologists and psoriasis patients. HRQoL was measured using the EuroQOL 5-Dimension Health
Questionnaire (EQ-5D) and Dermatology Life Quality Index (DLQI). Work productivity was measured using the Work
Productivity Activity index (WPAI). Three levels of disease activity were constructed based on physician reports: remission,
active not flaring, active, and flaring. Multivariable regression analyses explored the relationship between disease activity,
HRQoL and work productivity, controlling for differences in demographics and comorbidities. Out of 681 psoriasis patients 24%
were in remission, 62% had active disease without flaring, and 15% experienced active disease and were currently flaring. Greater
disease activity was associated with worse HRQoL. EQ-5D scores decreased with more active disease (remission vs. active not
flaring vs. active and flaring: 0.93 vs. 0.90 vs. 0.82; p<0.05), while DLQI scores increased (remission vs. active not flaring vs.
active and flaring: 2.0 vs. 5.00 vs. 8.7; p<0.05). WPAI scores increased with disease activity indicating increased productivity loss
(remission vs. active not flaring vs. active and flaring: 5.9 vs. 14.8 vs. 26.9; p<0.05). The same trends were confirmed by
multivariable regression analyses.
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Introduction
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Psoriasis is a chronic immune-mediated skin condition characterised by symptoms that include itching, painful skin, and scaling
[1]. Itis estimated that 3.2% of the adult population in the United States are affected [2]. The condition ranges from mild
psoriasis, in which patients experience limited symptoms and body area coverage, to severe psoriasis in which body coverage is
more extensive [3].

In addition to the skin-related symptoms of psoriasis, patients often report a negative impact on health-related quality of life
(HRQoL) and reduced work productivity [4]. The psychological burden can be considerable with patients reporting a range of
social and emotional problems [5, 6] Absenteeism from work and productivity loss is also recognized as a problem among
psoriasis patients, [7, 8] with 49% of employed respondents reporting missed days off work related to psoriasis or psoriatic
arthritis [7].

Although a variety of treatment options currently exist, there is no cure for psoriasis and individuals tend to experience periods of
increased disease activity or flare, as well as periods of remission [9, 10]. Spontaneous remission is rare and drug treatment is
usually required to achieve disease control [11]. Treatment efficacy is typically evaluated in terms of improvement in disease
severity scores such as the Psoriasis Area and Severity Index (PASI) [12]. Although previous guidelines suggest that treatment can
be continued if a patient has experienced an improvement of >75% on the PASI [12], recent improvement in the efficacy of
therapeutic approaches to psoriasis supports the idea that a complete absence of symptoms should in fact be the main goal of
treatment [13].

Disease burden is often higher among patients with moderate or severe psoriasis compared with those with mild psoriasis [7,14].
However, little is known about how disease burden varies during periods of active disease (i.e. when the patient is experiencing a
flare or exacerbation).

The aim of the current analysis was to compare the HRQoL and work productivity between patients with different levels of
disease activity (flare, active disease without flare, and remission) to better understand the complex relationship between disease
activity, HRQoL and work impairment among patients with psoriasis.

Methods

A retrospective database analysis using the Adelphi 2011 and 2013 Psoriasis Disease Specific Programmes (DSPs® [15]) was
undertaken to examine the relationship between disease activity (remission, active disease not flaring, active disease and flaring),
HRQoL and work productivity. The Psoriasis DSPs® are real-world, cross-sectional, surveys collecting data from psoriasis
patients and their treating dermatologists in the US. The research was conducted in full accordance with the US Health Insurance
Portability and Accountability Act 1996 (HIPAA; www.hhs.gov/ocr/privacy/).

Sample Selection

Dermatologists (n=179) across different regions in the US were recruited from the East (33%), South (16%), Midwest
(24%) and Western US (26%). The majority of dermatologists (92%) were office-based. All were required to have
obtained their medical degree between 1972 and 2010, personally manage the care of patients with psoriasis, and see at
least 10 patients with psoriasis in their clinic in a typical month. Each dermatologist was asked to complete Patient
Record Forms (PRFs) for the next 7 eligible patients. The patients had to meet at least one of the following criteria to
be included in the research: ever had an affected body surface area (BSA) of >10%; ever perceived by a physician as
having moderate or severe psoriasis, or ever in receipt of systemic therapy for psoriasis. These patients were further
invited to complete a Patient Self Completion (PSC) questionnaire independently on a voluntary basis. Only patients
who completed the PSC were included in the present analysis and matched PRF and PSC data were linked..

Study measures
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Physicians provided information on current disease activity by indicating whether the patient was in remission or currently
experiencing a flare. Dermatologists were also asked to indicate current disease severity for each patient (mild, moderate or
severe). The severity of itching, pain, and scaling symptoms was obtained with possible responses of not currently affected , mild,
moderate, or severe. Physicians provided each patient’s current comorbid conditions and body mass index (BMI)

Patient-reported HRQoL was measured using the EuroQoL 5-Dimension Health Questionnaire (EQ-5D;[16]), and the
Dermatology Life Quality Index (DLQI; [17]). Work productivity was assessed using the Work Productivity Activity Index
(WPAL; [18]).

EuroQoL 5-Dimension Health Questionnaire (EQ-5D)

The EQ-5D assesses HRQoL in terms of mobility, self-care, usual activities, pain/discomfort, and anxiety/depression.
Respondents indicate whether they experience no problems, some/moderate problems, or extreme problems. A summary score is
derived ranging from -0.59 to 1, with lower scores indicating poorer health states.

Dermatology Life Quality Index (DLQI)

The dermatology-specific DLQI evaluates six domains: symptoms and feelings, daily activities, leisure, work and
school, personal relationships, and treatment. Respondents indicate the extent to which they have experienced problems
in each of these domains. Scores for each domain are presented individually (expressed as a percentage) and summed
to generate an overall DLQI score (maximum 30). Higher scores indicate lower HRQoL.

Work Productivity Activity Index (WPAI)

The WPALI assesses work time missed, time impaired while at work, overall work impairment, and activity impairment. Scores are
expressed as a percentage of total work time with higher scores indicating less productivity. For patients not currently in
employment, only the activity impairment domain is relevant.

Statistical analyses

Demographics, overall disease severity, symptom severity for itching, pain, and scaling, HRQoL, and work productivity were
compared between patients in remission, those with active disease but not currently flaring, and those with active disease and
currently flaring. Statistical comparisons between the disease status groups were conducted using the Mann-Whitney test for
continuous variables and the Fishers or Chi Square test for categorical variables.

Multivariable regression analyses examined the relationship between disease activity, disease/ symptom severity, HRQoL and
work productivity, controlling for patient demographics (age, gender, ethnicity, BMI) and comorbidities (psoriatic arthritis,
hypertension, elevated cholesterol, anxiety, depression and diabetes). Specifically, ordered logistic regressions explored the
association between disease activity, overall psoriasis severity, and symptom severities, whereas linear regressions were used to
examine the association between disease activity and EQ5D, DLQI, and WPAI scores. Statistical significance was set at 0.05, and
all analyses were performed in STATA statistical software version 13.1 (StataCorp, 2013. Stata statistical software: Release 13.
College Station, TX, StataCorp LP).

Results

The sample included 681 psoriasis patients; 163 (24%) were in remission, 419 (62%) had active disease but were not flaring, and
99 (15%) had active disease and were flaring (Table 1). All groups had similar demographics.

Table 1. Patient demographics

Total Remission Active not Active and




flaring flaring
N (%) 681 (100.0) 163 (23.9) 419 (61.5) 99 (14.5
Gender, n (%) male 374 (55.0) 92 (56.4) 236 (56.5) 46 (46.5)
BMI <25, n (%) (underweight to normal) 226 (36.1) 56 (35.4) 134 (35.6) 36 (39.1)
25 <BMI <30, n (%) (overweight) 256 (40.9) 69 (43.7) 153 (40.7) 34 (37.0)
BMI >30, n (%) (obese) 144 (23.0) 33(20.9) 89 (23.7) 22 (23.9)
Years since diagnosis, mean (SD) 5.6 (7.9) 6.5 (8.0) 5.1* (8.0) 6.1(7.1)
BSA affected, mean % (SD) 9.7 (11.3) 3.2(8.5) 11.0* (10.7) 14.8* (12.9)
SD: standard deviation, BMI: body mass index, BSA: body surface area.
*P<0.05 vs. remission
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Figure 1. Overall disease severity by disease activity

All comparisons (Remission vs. active not flaring, Remission vs. active and flaring, and Active not flaring vs. active and flaring) were

Disease activity, psoriasis severity, and key clinical symptoms

statistically significant at p<0.05



Both active and flaring patients and active not flaring patients displayed more severe overall disease compared with patients in
remission (Figure 1, both p<0.05). For patients in remission, only 1.2% had severe overall disease and 4.3% were moderate. In
comparison, 4.4% and 56.4% of patients with active disease but not flaring and 21.2% and 67.7% of patients with active disease
and flaring had severe and moderate disease, respectively. Even when patients were thought to be in remission by their physician,
many continued to experience residual symptoms, although they were usually mild (Figure 2). Specifically, 42.9% and 5.6% of
these patients reported mild and moderate-to severe itching; 15.7% and 1.9% experienced mild and moderate-to-severe pain; and
52.8% and 4.4% experienced mild and moderate-to-severe scaling, respectively. Not surprisingly, active and flaring patients were
the most symptomatic.
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Figure 2. Symptom severity by disease activity
All comparisons (Remission vs. active not flaring, Remission vs. active and flaring, and Active not flaring vs. active and flaring) were
statistically significant at p<0.05

Disease activity and HRQoL

EQ-5D scores decreased with more active disease (indicating worsening HRQoL) from 0.93 for patients in remission to 0.90 for
patients with active disease but not flaring, and to 0.82 for patients with active disease and flaring (Fig. 3, p<0.05). DLQI scores
increased with more active disease (indicating worsening HRQoL) from 2.0 for patients in remission to 5.0 for patients with active
disease but not flaring up, and to 8.7 for patients with active disease and flaring (Figure 3, p<0.05). A similar pattern was observed

for each of the 6 DLQI subdomains.
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Figure 3. EQ-5D and DLQI scores
*P<0.05 compared to remission patients
EQ-5D scores range from -1.09 to 1 with higher scores representing better quality of life. DLQI total scores range from 0-30. Subdomains
are expressed as a percentage. Higher scores indicate poorer quality of life.

Disease activity and work productivity impairment

WHPAI scores increased (indicating greater impairment) from 5.9 for patients in remission, to 14.8 for patients with active disease
but not flaring, and to 26.9 for patients with active disease and flaring (Fig. 4, p<0.05). A similar pattern was observed for the
impairment at work and activity impairment subdomains. Although patients in remission scored significantly lower on the work
time missed subdomain (2.1), compared with active and currently flaring patients (9.2; p<0.05), no significant differences in work
time missed scores were observed between remission and active not flaring patients (3.1).
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Figure 4. WPAI scores by disease activity
*P<0.05 compared to remission patients



WPAI scores are expressed as a percentage. Higher scores indicate increased productivity loss

Multivariable analysis

Controlling for between-group differences in demographics, BMI and comorbidities, patients with active disease were more likely
to have a more severe level of itching (active not flaring: odds ratio [OR] (95% confidence interval) = 4.8 (3.1-7.4); active and
flaring: OR = 11.3 (5.7-22.4)), pain (active not flaring: OR = 2.3 (1.3-3.9); active and flaring: OR = 4.8 (2.1-10.9)), and scaling
(active not flaring: OR = 7.5 (4.6-12.3); active and flaring: OR = 50.1 (24.5-102.2)) compared with remission patients (Table 2).
Similarly, patients with active disease were more likely to have lower EQ-5D scores and higher DLQI total scores compared to
patients in remission (all p<0.05). Patients with more active disease were also more likely to have higher WPAI scores indicating
greater work productivity loss (all p<0.05).

Table 2. Multivariable Regression Results: impact of disease activity on overall disease severity, symptom severity,
HRQoL and work productivity

Disease and Symptom Severity*

Overall disease Severity of Severity Severity of

severity itching of pain  scaling
Active
25.9* 4.8* 2.3* 7.5*
not
(12.6, 53.2) (3.1,7.4) (13,39 (4.6,12.3)
flaring
Active
132.2* 11.3* 4.8* 50.1*
and
(54.1,323.2) (5.7,22.4) (2.1,10.9) (24.5,102.2)
flaring
HRQoL?
DLQI Subdomains
Symptoms Daily Leisure Work and Personal
EQ-5D DLQI total Treatment
and feelings  activities domain school relationships
Active
-0.03* 2.7* 17.8* 9.4* 7.2 4.1* 5.8* 6.1*
not
(-0.05,-0.01)  (1.9,3.4) (14.1,21.4) (6.1,12.7)  (4.6,9.8) (04,79  (3.0,86)  (2.4,9.9)
flaring
-0.10* 6.6* 36.3* 20.6* 19.6* 19.8* 16.6* 15.7*
Active

(-0.13,-007)  (5.1,8.1) (30.0,42.7) (13.8,27.5) (145 24.6) (11.4,282) (10.4,22.8) (9.3,22.1)




and

flaring

Work productivity?

% Work % Work %
% Activity
productivity time Impairmen
impairment
loss missed  tatwork
Active
9.0* 0.06 7.4% 8.2*
not
(4.7,13.2) (-2.9,3.1) (3.8,11.1) (4.8,11.6)
flaring
Active
21.1* 6.9 14.9* 18.1*
and
(13.1,29.1) (-0.9,14.6) (7.9,21.8) (12.3,23.9)
flaring

Disease severity: mild, moderate, severe. Symptom severity: none, mild, moderate-to-severe.

! Ordered logistic regression odds ratios (confidence interval); * Linear regression coefficients (confidence interval).
All analyses controlled for age, gender, ethnicity, body mass index category, psoriatic arthritis, hypertension, elevated
cholesterol, anxiety, depression, and diabetes. *p<0.05; (Reference: remission)

Discussion

Psoriasis patients experience unpredictable flares and periods of remission. Using recent data from a large sample of
dermatologists and their patients in the US, we found that more than three quarters of patients had active psoriasis (with or without
flaring). Patients in remission, patients with active disease not currently flaring and patients with active disease who were
currently flaring were demographically similar. However, mean BSA increased significantly with more active disease status. More
active disease was also characterized by greater overall psoriasis severity, increased severity of psoriasis-related itching, pain and
scaling, as well as reduced HRQoL (measured by both EQ-5D and DLQI) and work productivity (measured by the WPAI).
Importantly, patients considered to be in remission by their physicians continued to experience some degree of symptomatology,
with approximately half of the patients experiencing scaling and itching, and 15% experiencing pain (all reported by the
physicians).

Findings from the current study indicate that the impact varies depending on how active the patient’s psoriasis is. Patients with
active disease who were currently flaring had the poorest outcomes, but patients with active disease not flaring also had reduced
HRQol and work productivity compared with patients in remission. Although psoriasis may be controlled to a certain degree,
patients with active disease but not flaring continued to experience detrimental HRQoL. This has potential implications for
treatment goals and confirms that there is a benefit for patients in striving for remission rather than just treating exacerbations as
they arise. Previous studies have suggested that even low levels of skin symptoms can impair HRQoL in patients with psoriasis
[19]. It is also notable that patients in the present study patients thought to be in remission by their dermatologists continued to
experience residual symptoms, as reported by their dermatologists. This may be reflective of physicians’ expectations with regards
to the level of psoriasis control that can be realistically achieved with current treatment options. Our results highlight that



physicians should pay close attention to specific psoriasis symptoms including itching, pain, and scaling and should be aware that
complete remission will maximize the benefits to patients in terms of improved HRQoL and work productivity. Given that pain
and itching may not be readily observable, these symptoms in particular should be discussed during physician-patient
consultations.

A limitation of the current research relates to the sample selection. Only patients visiting their dermatologist were invited to
participate. Therefore, this study is less likely to capture information on patients in long-term remission or patients with limited
symptoms who would be less likely to consult their dermatologists.

Conclusion

Greater psoriasis disease activity was associated with poorer outcomes. Patients considered to be in remission by their treating
physicians continued to experience residual symptoms.
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