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Abstract
Background Psoriasis has important physical and psychosocial effects that extend beyond the skin. Understanding

the impact of treatment on health-related quality of life (HRQoL) and patient-perceived symptom severity in psoriasis is

key to clinical decision-making.

Objectives This post hoc analysis of the PSO-LONG trial data assessed the impact of long-term proactive or reactive

management with fixed-dose combination calcipotriene 50 µg/g and betamethasone dipropionate 0.5 mg/g (Cal/BD)

foam on patient-reported outcomes (PROs) in patients with psoriasis vulgaris.

Methods Five hundred and twenty-one patients from the Phase 3, randomized, double-blind PSO-LONG trial were

included. An initial 4-week, open-label phase of fixed-dose combination Cal/BD foam once daily (QD) was followed by a

52-week maintenance phase, at the start of which patients were randomized to a proactive management arm (Cal/BD

foam twice weekly) or reactive management arm (vehicle foam twice weekly). Patient-perceived symptom severity and

HRQoL were assessed using the Psoriasis Symptom Inventory (PSI), the Dermatology Life Quality Index (DLQI) and the

EuroQol-5D for psoriasis (EQ-5D-5L-PSO).

Results Statistically and clinically significant improvements were observed across all PRO measures. The mean differ-

ence (standard deviation) from baseline to Week 4 was �8.97 (6.18) for PSI, �6.02 (5.46) for DLQI and 0.11 (0.15) for

EQ-5D-5L-PSO scores. During maintenance, patients receiving reactive management had significantly higher DLQI

(15% [p = 0.007]) and PSI (15% [p = 0.0128]) and a numerically lower EQ-5D-5L-PSO mean area under the curve score

than patients receiving proactive management (1% [p = 0.0842]).

Conclusions Cal/BD foam significantly improved DLQI, EQ-5D-5L-PSO and PSI scores during the open-label and

maintenance phases. Patients assigned to proactive management had significantly better DLQI and PSI scores and

numerically better EQ-5D-5L-PSO versus reactive management. Additionally, baseline flare was associated with worse

PROs than the start of a relapse, and patients starting a relapse also had worse PROs than patients in remission.
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Introduction
Psoriasis is a chronic, immune-mediated disease, with primarily

skin and joint symptoms.1,2 The morphology, localization and

severity of lesions in psoriasis can be highly variable.3 Various

genetic, environmental and immunological factors have been

proposed as potential contributors to the pathophysiology of

this disease.3 Individuals with psoriasis have also been shown to

have an elevated risk of cardiovascular disease, metabolic syn-

drome and diabetes, compared with the general population.4

Globally, the prevalence of psoriasis has been reported to vary

between 0.09% and 11.43%, which corresponds to approxi-

mately 125 million affected people.5,6 Despite ongoing efforts to

improve the management of this condition, the burden of dis-

ease has been increasing steadily over the past decades.7 Collec-

tively, this renders psoriasis a significant health issue worldwide.

Psoriasis can significantly influence a person’s quality of life

(QoL) and cause social stigmatization, physical disability and

emotional distress.8 Moreover, the impact of psoriasis on QoL is

similar to that in patients with other chronic conditions such as

cardiovascular disease, diabetes, end-stage renal disease, liver

disease and cancer.9 Skin symptoms of psoriasis including scal-

ing, itch and pain can significantly affect physical well-being and

limit daily activities, social contacts and (skin-exposing) activi-

ties, and work.10 Psoriasis has a greater psychological burden

than any other dermatological condition and has been associated

with impaired emotional functioning, a negative body and self-

image, depression, anxiety and suicide risk more than any other

skin condition.10,11 Other factors may also be attributable to the

low QoL in psoriasis patients, including the chronic and recur-

ring nature of the disease, lack of control and fear of unexpected

breakout, and feeling of hopelessness in terms of cure.12 Further-

more, duration and severity of psoriasis significantly decrease

the QoL.13,14

For mild to moderate psoriasis, current treatment strategies

commonly involve topical agents. For moderate to severe psoria-

sis, topical agents are often added to phototherapy and systemic

or biologic agents.15–17 Current management strategies mainly

aim to clear active disease sites and prolong symptom-free

© 2021 The Authors. Journal of the European Academy of Dermatology and Venereology published by John Wiley & Sons Ltd
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periods.18 However, long-term disease control is challenging,

and patient satisfaction with available therapies remains low.19

Moreover, psoriasis is often undertreated such that patients do

not achieve substantial skin clearance, symptom relief or

improvements in QoL.20,21

Although skin clearance may be achievable for most patients

in the short term, long-term strategies are important to optimize

adherence and long-term outcomes including health-related

quality of life (HRQoL).22,23 However, the majority of clinical

data and guidance available for topical management of psoriasis

is focused on short-term use, with limited data on long-term

use.23

Therefore, understanding the impact of treatment on HRQoL

and patient-perceived symptom severity in psoriasis is key to

informing clinical decision-making, improving clinical outcomes

and quality of care. Patient-reported outcomes measures (PROs)

are invaluable tools to evaluate these effects and support clinical

management.22,24

This post hoc analysis of the PSO-LONG trial captured the

effect on HRQoL and patient-perceived symptom severity of

treating psoriasis with fixed-dose calcipotriene 50 µg/g and

betamethasone dipropionate 0.5 mg/g (Cal/BD) foam topical

treatment through a 52-week period. Three PRO measures were

used: EuroQoL 5-Dimensional Questionnaire for Psoriasis (EQ-

5D-5L-PSO), the Dermatology Life Quality Index (DLQI) and

the Psoriasis Symptom Inventory (PSI). The analysis aimed to

evaluate the value of Cal/BD foam for flare treatment and long-

term management (proactive vs reactive) on PROs as well as

compare results at baseline flare, start of a relapse and during

remission.

Materials and methods

Study design
This post hoc analysis included the full analysis set (n = 521)

from the Phase 3, randomized, double-blind PSO-LONG trial

(NCT02899962). The PSO-LONG trial assessed long-term effi-

cacy and safety of proactive management with twice-weekly

fixed-dose combination Cal/BD foam versus reactive manage-

ment with twice-weekly vehicle in patients with psoriasis vul-

garis. Eligible patients were aged ≥18 years and had a clinical

diagnosis of truncal and/or limb psoriasis for at least 6 months

involving 2–30% of the body surface area (BSA), a modified

Psoriasis Area and Severity Index (mPASI) score of ≥2 and a

physician’s global assessment of disease severity (PGA) score of

at least ‘mild’ (PGA ≥ 2).

The trial included an initial 4-week, open-label phase of fixed-

dose combination Cal/BD foam once daily, followed by a 52-

week maintenance phase for patients who achieved a PGA score

of 0 or 1 and an at least 2-grade improvement after the initial

4 weeks. At the start of the maintenance phase, patients were

randomized to either proactive management (Cal/BD foam

twice weekly) or reactive management (vehicle foam twice

weekly). Relapses (defined as at least ‘mild’, PGA ≥ 2) were trea-

ted with fixed-dose combination Cal/BD foam once daily (QD)

for 4 weeks. Remission was defined as ‘clear’ or ‘almost clear’,

PGA 0/1. The full details of the PSO-LONG trial study design25

and the efficacy and safety results26 are published elsewhere.

Patient-reported outcomes
Patients completed the EQ-5D-5L-PSO, DLQI and PSI assess-

ments. The EQ-5D-5L-PSO questionnaire measures health status

over five general dimensions (mobility, self-care, usual activities,

pain/discomfort and anxiety/depression) and two psoriasis-

related dimensions (skin irritation and self-confidence).27 Each

dimension has five response levels, and a visual analogue scale

allows patients to assess their health status with a score ranging

from 0 (worst health) to 100 (best health). Responses to the

questions can be converted into an index score ranging from

0.00 to 1.00, where a score of 0.00 indicates the worst health and

1.00 indicates full health.

The DLQI is a ten-item questionnaire used to measure the

impact of dermatological disorders on a patient’s HRQoL in the

following six areas: symptoms and feelings; daily activities; lei-

sure activities; work and school; personal relationships and

treatment-related distress.12,28 Total scores range from 0–1 (‘no

effect at all’) to 21–30 (‘extremely large effect’).

The PSI is an assessment of the severity of eight psoriasis‑re-

lated symptoms including itch, redness, scaling, burning, sting-

ing, cracking, flaking and pain.29,30 Scoring for each symptom

ranges from ‘not at all severe’ (0) to ‘very severe’ (4), giving a

total score range from 0 (no symptoms) to 32 (more severe

symptoms).

Patient-reported outcomes were assessed across treatment

arms at baseline (Visit 1), at the start of a relapse and during

remission at all monthly scheduled and unscheduled visits. The

DLQI and EQ-5D-5L-PSO were completed at the trial site on an

electronic slate/tablet. To ensure unbiased answers for question-

naires that were completed onsite, the PROs were collected prior

to any other assessments. The PSI was completed on an eDiary

device, provided for the participants for use at home. The partic-

ipants were asked to complete the PSI daily during the open-

label treatment phase (starting at Visit 1), then weekly during

the first 28 weeks of the maintenance phase (Weeks 4–28) and
the last 2 weeks of the maintenance phase (Weeks 54–56 – only

applicable for those who completed the PSI).

Statistical analyses
The statistical analyses were performed on the full analysis set

(N = 521). Patient-reported outcome results were collected

within treatment arms at each visit. The integrated area under

the curve (AUC) in proactive and reactive management arms

during the maintenance phase was calculated for each PRO

using the trapezoidal rule and subsequently normalized by the

© 2021 The Authors. Journal of the European Academy of Dermatology and Venereology published by John Wiley & Sons Ltd
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number of days in study for each patient. Additionally, PROs

were assessed across treatment arms at baseline, at the start of a

relapse and during remission at unscheduled and scheduled vis-

its. Missing assessment of PRO scores in-between non-missing

assessments in the maintenance phase was not imputed. The P-

value for treatment changes were assessed by using the Wilcoxon

signed rank sum test. Differences across treatment arms were

considered significant at P < 0.05.

Results

Patient demographics
A total of 521 patients were included in the full analysis set used

in this post hoc analysis. Patients were predominantly male

(67.4%) and white (90.2%). The mean age was approximately

52.3 years. The majority of patients had moderate baseline PGA

scores (85.2%). Patient characteristics are summarized in

Table 1.

Open-label phase
Initial flare treatment with Cal/BD foam QD during the open-

label phase led to statistically and clinically significant improve-

ments across all PRO measures (Table 2). The mean difference

from baseline to Week 4 was �8.97 (standard deviation

[SD] = 6.18; P < 0.0001) for PSI scores, �6.02 (SD = 5.46;

P < 0.0001) for DLQI scores and 0.11 (SD = 0.15; P < 0.0001)

for EQ-5D-5L-PSO scores.

Maintenance phase
The PRO improvements were maintained over the next

52 weeks for both proactive and reactive management arms,

across the three PRO assessment tools. Patients receiving proac-

tive management showed significantly greater improvements in

patient-perceived symptom severity than patients receiving reac-

tive management: the mean PSI AUC score was 15% higher for

reactive management (5.74) than for proactive management

(4.99) during the maintenance phase (difference �0.75;

P = 0.0128) (Table 3). It is worth noting that the levels of par-

ticipant engagement with the PSI questionnaire were low in the

last 2 weeks of the maintenance phase. The analysis of the PSI

total score was therefore based on the first 28 weeks of the main-

tenance phase.

Proactive management also corresponded with significantly

greater improvements in DLQI AUC scores; the mean DLQI

score was 15% higher for reactive management (3.40) than

proactive management (2.95) (difference �0.45; P = 0.007).

Although the difference between proactive and reactive manage-

ment did not result in significantly greater improvement in EQ-

5D-5L-PSO scores, the numerical difference favoured the proac-

tive management arm; the mean EQ-5D-5L-PSO AUC score was

Table 1 Demographic and baseline characteristics of randomized
patients (full analysis set; N = 521)

Demographic and baseline characteristics
(maintenance full analysis set; N = 521)

Gender, n (%)

Female 170 (32.6)

Male 351(67.4)

Race, n (%)

White 470 (90.2)

Asian 33 (6.3)

Black or African American 7 (1.3)

Native Hawaiian or other Pacific 3 (1.5)

Missing 8 (1.5)

Age

Mean (standard deviation) 52.3 (14.4)

PGA, n (%)

2 – mild 43 (8.3)

3 – moderate 444 (85.2)

4 – severe 34 (6.5)

mPASI

Mean (SD) 7.8 (3.8)

BSA

Mean (SD) 8.2 (6.2)

Table 2 Changes in PSI, DLQI and EQ-5D-5L-PSO scores in flare treatment from baseline to Week 4 (full analysis set; N = 521)

Baseline Week 4 Difference* Statistical significance

N Mean (SD) N Mean (SD) N Mean (SD) P-value

PSI 471 12.5 (6.15) 360 3.36 (3.66) 330 –8.97 (6.18) <0.0001

DLQI 519 8.63 (6.19) 516 2.64 (3.31) 515 –6.02 (5.46) <0.0001

EQ-5D-5L-PSO 518 0.80 (0.17) 515 0.90 (0.14) 513 0.11 (0.15) <0.0001

*Difference calculated from participants with both baseline and Week 4 scores.

Table 3 Mean PSI, DLQI and EQ-5D-5L-PSO AUC scores in
proactive and reactive management arms and differences during
maintenance phase (full analysis set; N = 521)

Proactive
management

Reactive
management

Difference Statistical
significance

PSI 4.99 5.74 –0.75 P = 0.0128

DLQI 2.95 3.40 –0.45 P = 0.007

EQ-5D-
5L-PSO

0.89 0.88 0.01 P = 0.0842

© 2021 The Authors. Journal of the European Academy of Dermatology and Venereology published by John Wiley & Sons Ltd
on behalf of European Academy of Dermatology and Venereology.
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1% higher for proactive management (0.89) than for reactive

management (0.88) (difference 0.01, P = 0.0842). The mean

scores in proactive and reactive management arms for PSI, DLQI

and EQ-5D-5L-PSO across each visit are shown in Fig. 1.

Across both treatment arms, patients had improvements in

symptoms and HRQoL during remission compared with the

baseline flare and the start of a relapse (Table 4). Additionally,

the mean change (95% confidence interval [CI]; p-value)

between the start of a relapse and remission was �2.28 (95% CI:

�2.64 to �1.92; <0.0001) for PSI scores, �1.32 (95% CI: �1.60

to �1.04; <0.0001) for DLQI and 0.03 (95% CI: 0.02 to 0.04;

<0.0001) for EQ-5D-5L-PSO (Fig. 2).

Discussion
The PSO-LONG was the first randomized, double-blind, 52-

week clinical trial to evaluate long-term safety and efficacy out-

comes of a proactive management strategy.25 This post hoc analy-

sis evaluated the value of Cal/BD foam for flare treatment and

long-term management (proactive vs. reactive) on PROs as well

as comparing results at baseline flare, start of a relapse and dur-

ing remission. To our knowledge, it is the first analysis to cap-

ture the effect on HRQoL of treating psoriasis with Cal/BD foam

throughout a 52-week period.
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Figure 1 Mean scores in proactive and reactive management arms for (a) PSI, (b) DLQI, and (c) EQ-5D across study visits (Full Analysis
Set; N = 521).

Table 4 PSI, DLQI and EQ-5D-5L-PSO scores for baseline, remis-
sion and start of relapse (full analysis set; N = 521)

Baseline Remission Start of a
relapse

N Mean (SD) N Mean (SD) N Mean (SD)

PSI 471 12.5 (6.2) 507 5.2 (4.2) 280 7.4 (5.1)

DLQI 519 8.6 (6.2) 520 2.7 (3.2) 446 4.0 (4.2)

EQ-5D-5L-PSO 518 0.80 (0.17) 520 0.90 (0.13) 445 0.86 (0.16)

© 2021 The Authors. Journal of the European Academy of Dermatology and Venereology published by John Wiley & Sons Ltd
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In this post hoc analysis, the patient’s HRQoL considerably

improved with the Cal/BD foam QD flare treatment as demon-

strated by significant changes in the DLQI, EQ-5D-5L-PSO and

PSI scores at randomization (end of flare) versus the baseline

(start of flare). It is worth noting, however, that patients who

did not achieve treatment success at the end of the open-label

phase were discontinued from the study. Therefore, those

included in the maintenance phase were already shown to

respond to Cal/BD foam treatment.

Following resolution of the initial flare, the impact of the ini-

tial treatment on DLQI, EQ-5D-5L-PSO and PSI on these

patients was maintained through the 52 weeks for both proac-

tive and reactive management. Patients assigned to proactive

management had significantly better DLQI and PSI scores and

numerically better EQ-5D-5L-PSO scores versus reactive

management. This could be attributed to dermatology-specific

and psoriasis-specific questionnaires having a greater capacity

for differentiation and sensitivity to changes on HRQoL than

generic measures such as EuroQol-5D.31

The baseline flare was associated with worse PROs than the

start of a relapse. This could be due to the baseline flare repre-

senting an untreated flare, whereas the start of relapse represents

flares occurring during the course of proactive or reactive man-

agement. Patients in relapse also had a poorer HRQoL and

patient-perceived symptom severity than patients in remission,

which indicated that relapses had a substantial impact on the

patients’ HRQoL. In the PSO-LONG trial, the rate ratio of

relapses for proactive versus reactive management was 0.54

(95% CI: 0.46–0.63; P < 0.001), and the predicted number of

relapses per year of exposure was 3.1 (proactive management)
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Figure 2 Distribution of AUC scores in proactive and reactive management arms for (a) PSI, (b) DLQI, and (c) EQ-5D (Full Analysis Set;
N = 521).
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versus 4.8 (reactive management), with proactive management

giving 41 extra days in remission in a year.26 Therefore, a reduc-

tion in the number of relapses and increased time in remission

over a year of exposure in patients receiving proactive manage-

ment versus reactive management can be attributed to the

observed improvements in HRQoL and patient-perceived symp-

tom severity.

Although skin clearance may be achievable for most patients

in the short term, long-term strategies are important to optimize

adherence and long-term outcomes, including HRQoL.22,23

However, the majority of clinical data and guidance available for

topical agents is focused on short-term use, with limited guid-

ance or clinical data on long-term use.23 Currently, long-term

management with topical treatment in psoriasis follows a reac-

tive approach in response to disease relapses as opposed to a

proactive approach to maintain remission. In the PSO-LONG

trial, the incidence of adverse events in the maintenance phase

was similar between treatment groups and similar to the inci-

dence reported following treatment with Cal/BD foam QD for

12 weeks, providing support for the long-term safety and tolera-

bility of proactive management with topical agents.26 Although

this analysis has inherent limitations related to its post hoc nat-

ure, the results of the PSO-LONG trial warrant further research

into the use of proactive topical treatments in the long-term

management of psoriasis, including in the real-world clinical set-

ting.

Conclusion
In this analysis, Cal/BD foam QD flare treatment was associated

with significant improvements in PROs from baseline that were

maintained with a twice-weekly application through 52 weeks.

In patients undergoing proactive management, DLQI and PSI

scores were significantly improved vs. patients receiving reactive

management, potentially due to the reduction in the number of

relapses and increased time in remission over a year of exposure.

Overall, the results of this analysis add to the original PSO-

LONG findings, suggesting that proactive management with

fixed-dose Cal/BD foam could offer not only improved long-

term control of psoriasis but also improved HRQoL and

patient-perceived symptom severity over conventional reactive

treatment with Cal/BD foam.
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