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ABSTRACT

Introduction: Patients with psoriasis (PsO)
experience impaired health-related quality of
life due to physical and psychosocial burdens.
The objective of this study was to assess the
correlation between change in Psoriasis Area
and Severity Index (PASI) score and selected
Dermatology Life Quality Index (DLQI) domain
scores in patients with moderate-to-severe PsO
and those with PsO and comorbid psoriatic
arthritis (PsA).
Methods: This post hoc analysis of four phase 3
clinical trials included patients with moderate-
to-severe PsO randomized to secukinumab
150/300 mg, etanercept, or placebo. Pairwise
latent growth models were applied to assess the
longitudinal correlation between change in
PASI scores and changes in three DLQI domain
scores (daily activities, leisure activities, and
symptoms/feelings). The initial (baseline to
week 12) and sustained (week[12 to week 52)

treatment exposures were analysed by popula-
tion type (total, PsO only, and PsO with
comorbid PsA) and treatment arm (secuk-
inumab, etanercept, or placebo).
Results: Among the total population
(N = 2401), PASI change was positively corre-
lated with change in each assessed DLQI
domain; correlations were weak to moderate
over the initial treatment exposure period (b
range, 0.20–0.29; all P\0.001) and moderate to
strong over the sustained exposure period (b
range, 0.63–0.69; all P\0.001). Similar trends
were observed regardless of the presence of
comorbid PsA. These relationships were con-
firmed among patients treated with secuk-
inumab, etanercept, or placebo.
Conclusions: Improvements in PASI scores
were directly moderately related to improve-
ments in DLQI domain scores from initiation of
treatment and extended over time, regardless of
presence of comorbid PsA or treatment
received.
Clinical Trial Registration: ERASURE
(NCT01365455), FIXTURE (NCT01358578),
FEATURE (NCT01555125), and JUNCTURE
(NCT01636687).
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Key Summary Points

Patients with psoriasis experience
decreased quality of life (QoL) due to the
physical and psychological burdens
associated with skin symptoms.

However, limited data exist on the extent
to which changes in clinical outcomes
correlate with changes in dermatology-
specific QoL.

This study demonstrated correlations of
improvements in Psoriasis Area and
Severity Index with improvements in
Dermatology Life Quality Index in
patients with moderate-to-severe
psoriasis, regardless of comorbid psoriatic
arthritis or treatment.

This work highlights the moderate
relationship between achieving skin
clearance and improving QoL,
demonstrating the importance of
improving skin clearance in creating a
positive impact on disease-specific QoL.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.14686692.

INTRODUCTION

Psoriasis (PsO) is a chronic, systemic, immune-
mediated inflammatory skin disease character-
ized by key clinical symptoms, including skin
itching, scaling, and pain, that affects approxi-
mately 7.4 million people in the USA, with an
estimated prevalence of 2–4% [1, 2]. Approxi-
mately 20–30% of patients with PsO have con-
current psoriatic arthritis (PsA), which can lead
to permanent joint damage and loss of

functionality [3, 4]. Furthermore, PsO is associ-
ated with a multitude of other comorbidities,
including hypertension, hyperlipidaemia, car-
diovascular disease, metabolic disease, inflam-
matory arthritis, obesity, malignancy,
inflammatory bowel disease, anxiety, and
depression, which can complicate disease
management [5, 6]. Patients with PsO experi-
ence decreased health-related quality of life
(HRQoL) due to the physical and psychological
burdens of the disease [7].

The mainstay treatment options for PsO are
phototherapy, topical medications, and sys-
temic therapies. The American Academy of
Dermatology and National Psoriasis Foundation
have recommended biologic therapies as viable
treatment options for PsO [8]. Currently, the US
Food and Drug Administration-approved bio-
logic treatments are the tumour necrosis factor
inhibitors adalimumab, certolizumab pegol,
etanercept, and infliximab, the interleukin (IL)-
17 inhibitors secukinumab, ixekizumab, and
brodalumab, the IL-12/23 inhibitor ustek-
inumab, and the IL-23 inhibitors guselkumab,
tildrakizumab, and risankizumab.

Biologic treatment can result in skin clear-
ance and better QoL [9]. Measures of skin
clearance and HRQoL are moderately correlated
on the basis of assessments at single time points
[10]. However, the strength of the relationship
over time (across multiple time points) is
undocumented. Thus, knowledge is lacking
regarding whether improvements in skin clear-
ance are directly associated with greater
improvement in a disease-specific QoL [11].
Moreover, although greater skin clearance is
associated with greater QoL [11], it is unknown
whether a relationship between the two con-
tinues to exist once a certain threshold of skin
clearance is reached. In other words, whether
patients continue to report an improved and
stable level of QoL once they have achieved and
are maintaining a certain level of skin clearance.
Furthermore, the effect of comorbid PsA on
these relationships was not documented until
now; thus, it is undocumented whether
improving skin clearance will be associated with
the same level of improvement in dermatology-
specific QoL for patients who have comorbid
PsA versus those who do not.
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This exploratory, descriptive pooled analysis
used clinical trial data to assess the correlation
between the longitudinal change in skin clear-
ance (as assessed by the Psoriasis Area and
Severity Index [PASI]) and HRQoL (as assessed
by the daily activities, leisure activities, and
symptoms and feelings domains of the Derma-
tology Life Quality Index [DLQI]) among
patients with moderate-to-severe PsO, with or
without comorbid PsA, receiving secukinumab,
etanercept, or placebo. We focus on these three
DLQI domains, as they have been previously
identified as having the most relevance to
patient experience and QoL [12].

METHODS

Patient Population

This exploratory post hoc analysis of four
phase 3 clinical trials (ERASURE
[NCT01365455], FIXTURE [NCT01358578],
FEATURE [NCT01555125], and JUNCTURE
[NCT01636687]) included patients with mod-
erate-to-severe PsO randomized to secukinumab
150 or 300 mg, etanercept, or placebo (Fig. 1)
[13–15]. The previously conducted individual
study protocols were approved by institutional
review boards or ethics committees at all
investigational sites. These studies were con-
ducted in accordance with the ethical principles

Fig. 1 Study design. PsA psoriatic arthritis, PsO psoriasis. aNumber of patients who had Psoriasis Area and Severity Index
and Dermatology Life Quality Index data available
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of the Declaration of Helsinki, and all US sites
maintained compliance with Health Insurance
Portability and Accountability Act regulations.
All study subjects were required to provide
written consent prior to participating.

Study Variables and Data Analysis

Demographic characteristics (age, sex, and
race), treatment history, clinical characteristics
(time since PsO diagnosis, concurrent PsA, and
time since PsA diagnosis), and HRQoL (DLQI
daily activities, leisure activities, and symp-
toms/feelings) were examined at baseline for
patients stratified by disease cohort (total, PsO
only, and PsO with comorbid PsA) and by
treatment arm (secukinumab, etanercept, or
placebo).

PASI scores were available at baseline and
weeks 1, 2, 3, 4, and every 4 weeks until
week 52, and DLQI scores were collected at
baseline and weeks 4, 8, 12, 24, 36, and 52. The
DLQI comprises 10 items designed to assess how
much skin disease impacts quality of life across
six domains (symptoms and feelings, daily
activities, leisure, work and school, personal
relationships, and treatment), with each item
scored from 0 (‘‘not at all’’) to 3 (‘‘very much’’)
[16]. PASI and DLQI were analysed using latent
growth models, which estimate the overall
trend of change (growth trajectory) for each
individual patient across all time points simul-
taneously. For each patient, the growth trajec-
tory is estimated; the mean of the individual
growth trajectories is the overall change for the
treatment arm. Pairwise models were applied to
assess the correlation between change in PASI
scores (range, 0–72) and changes in each of the
three selected DLQI domains (daily activities
[items: ‘‘over the last week, how much has your
skin interfered with you going shopping or
looking after your home or garden?’’ and ‘‘over
the last week, how much has your skin influ-
enced the clothes you wear?’’], leisure activities
[items: ‘‘over the last week, how much has your
skin affected any social or leisure activities?’’
and ‘‘over the last week, how much has your
skin made it difficult for you to do any sport?’’],
and symptoms/feelings [items: ‘‘over the last

week, how itchy, sore, painful, or stinging has
your skin been?’’ and ‘‘over the last week, how
embarrassed or self conscious have you been
because of your skin?’’]; range, 0–6 for each
domain). These three DLQI domains have been
previously identified as having the most rele-
vance to patient experience and QoL [12];
therefore, our study focuses on correlation of
these domains with PASI. The models con-
trolled for known sources of heterogeneity,
including previous exposure to biologic ther-
apy, presence of PsA at baseline (for analyses
conducted using the total sample and by treat-
ment arm), weight (\80 kg or C 80 kg), and
smoking history [17–21]. The initial placebo-
controlled (baseline to week 12) and sustained
re-randomized (week[12 to week 52) treat-
ment exposures were assessed. For facilitating
assessment of whether the correlations varied as
a function of comorbid PsA or treatment
received, results of the model are provided as
standardized b coefficients, indicating that a
1-unit incremental change in PASI score will
result in a change in a standardized value on the
DLQI at the reported value. Interpretation of
the b coefficients is the same as correlation
coefficients: 0.00–0.19 is regarded as very weak,
0.20–0.39 as weak, 0.40–0.59 as moderate,
0.60–0.79 as strong, and 0.80–1.00 as very
strong [22]. Subgroup analyses assessing corre-
lations between changes in PASI and DLQI
scores were separately analysed by disease
cohort (total, PsO only, and PsO with comorbid
PsA) and by treatment arm (secukinumab,
etanercept, or placebo).

RESULTS

Patient Demographics and Clinical
Characteristics

Of the 2401 total patients, 1970 (82.0%) were
diagnosed with only PsO, 431 (18.0%) had
comorbid PsA with PsO, 1383 (57.6%) received
secukinumab, 326 (13.6%) received etanercept,
and 692 (28.8%) received placebo (Table 1).
Overall, the mean (SD) age was 44.5 (13.2)
years, 69.9% were male, 72.1% were White, and
mean (SD) time since first diagnosis of PsO was
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Table 1 Baseline characteristics stratified by disease cohort and treatmenta

Characteristic All patients
(N = 2401)

PsO only
(n = 1970)

PsO with
comorbid PsA
(n = 431)

Secukinumab
(n = 1383)

Etanercept
(n = 326)

Placebo
(n = 692)

Age, mean (SD), years 44.5 (13.2) 44.0 (13.3) 47.2 (12.3) 44.8 (13.4) 42.8 (13.0) 44.8

(13.0)

Missing, n (%) 435 (18.1) 359 (18.2) 76 (17.6) 249 (18.0) 73 (22.39) 113

(16.33)

Male, n (%) 1678 (69.9) 1427

(72.4)

251 (58.2) 962 (69.6) 232 (71.2) 484

(69.9)

Race, n (%)

Asian 453 (18.9) 404 (20.5) 49 (11.4) 25 (18.7) 74 (22.7) 121

(17.5)

Black 35 (1.5) 32 (1.6) 3 (0.7) 22 (1.6) 0 13 (1.9)

White 1732 (72.1) 1370

(69.5)

362 (84.0) 1004 (72.6) 219 (67.2) 509

(73.6)

Native American 117 (4.9) 109 (5.5) 8 (1.9) 62 (4.5) 27 (8.3) 28 (4.0)

Other 51 (2.1) 45 (2.3) 6 (1.4) 29 (2.1) 4 (1.2) 18 (2.6)

Pacific Islander 7 (0.3) 4 (0.2) 3 (0.7) 5 (0.4) 1 (0.3) 1 (0.1)

Unknown 6 (0.3) 6 (0.3) 0 3 (0.2) 1 (0.3) 2 (0.3)

Time since first diagnosis of

psoriasis, mean (SD), years

17.4 (12.2) 16.4 (11.8) 21.5 (13.3) 17.5 (12.3) 16.5 (12.0) 17.0

(12.2)

Diagnosis of PsA

Yes, n (%) 431 (18.0) – 431 (100.0) 250 (18.1) 44 (13.5) 137

(19.8)

Time since first diagnosis

of PsA, mean (SD), years

8.6 (8.8) – 8.6 (8.8) 7.7 (7.9) 9.5 (11.6) 9.9 (9.0)

Prior therapy, n (%)

Systemic 1520 (63.3) 1204

(61.1)

316 (73.3) 886 (64.1) 214 (65.6) 420

(60.7)

Biologic 501 (20.8) 358 (18.2) 143 (33.2) 308 (22.3) 45 (13.8) 148

(21.4)

Baseline PASI scores, mean

(SD)

22.7 (9.7) 22.8 (9.8) 22.3 (9.3) 22.7 (9.7) 23.2 (9.8) 22.5 (9.7)

Baseline DLQI domain scores (0–6), mean (SD)

Daily activities 2.77 (1.79) 2.71 (1.77) 3.08 (1.86) 2.80 (1.79) 2.79 (1.80) 2.83

(1.78)
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17.4 (12.2) years. Additionally, 63.3% had
received prior systemic therapy and 20.8% had
received prior biologics. Compared with
patients with PsO only, patients with comorbid
PsA were more likely to be female (41.8% vs
27.6%), had a longer time since first diagnosis of
PsO (21.5 vs 16.4 years), and were more likely to
be biologic experienced (33.2% vs 18.2%).
Baseline characteristics were similar across
treatment cohorts, and baseline PASI and DLQI
scores in all three domains were similar across
cohorts (i.e. by disease and treatment), except
patients with comorbid PsA had an overall
higher QoL burden as reflected by higher DLQI
scores than patients without PsA.

Correlation of PASI and DLQI

Among the total population, PASI change was
positively correlated with change in each
assessed DLQI domain; correlations were weak
to moderate over the initial treatment exposure
period (b range, 0.20–0.29; all P\0.001; Fig. 2a)
and moderate to strong over the sustained
exposure period (b range, 0.63–0.69; all
P\ 0.001). Similar trends were observed
regardless of the absence (initial treatment: b
range, 0.17–0.29; all P\0.001; sustained expo-
sure: b range, 0.61–0.68; all P\0.001; Fig. 2b)
or presence of comorbid PsA (initial treatment:
b range, 0.24–0.38; P = 0.004 to 0.094; sustained
exposure: b range, 0.60–0.72; all P\ 0.001;

Fig. 2c). These relationships were confirmed
among patients treated with secukinumab (ini-
tial treatment: b range, 0.23–0.38; all P\ 0.001;
sustained exposure: b range, 0.43–0.50; all
P\ 0.001; Fig. 3a), etanercept (initial treat-
ment: b range, 0.07–0.29; P = 0.003 to 0.400;
sustained exposure: b range, 0.45–0.55; all
P\ 0.001; Fig. 3b), or placebo (initial treat-
ment: b range, 0.31–0.42; P\0.001 to 0.550;
sustained exposure: b range, 0.37–0.45; all
P\ 0.001; Fig. 3c), although the strength of
relationship varied by treatment.

DISCUSSION

With a longitudinal modelling approach, the
associations between changes in skin clearance
and changes in HRQoL were assessed among
patients with moderate-to-severe PsO enrolled
in phase 3 clinical trials. Further, the extent to
which these relationships differed as a function
of comorbid PsA or type of treatment received
was examined. Pairwise latent growth models
were applied to clinician-reported and patient-
reported data from four clinical trials. The
models identified statistically significant mod-
erate positive correlations between changes in
skin clearance (as measured by PASI) and
changes in HRQoL (as measured by the daily
activities, work activities, and symptoms/feel-
ings domains of the DLQI). Thus, as patient
levels of skin clearance improved, HRQoL also

Table 1 continued

Characteristic All patients
(N = 2401)

PsO only
(n = 1970)

PsO with
comorbid PsA
(n = 431)

Secukinumab
(n = 1383)

Etanercept
(n = 326)

Placebo
(n = 692)

Leisure activities 2.42 (1.92) 2.37 (1.88) 2.66 (2.06) 2.45 (1.92) 2.58 (1.94) 2.30

(1.91)

Symptoms and feelings 3.79 (1.51) 3.73 (1.50) 4.05 (1.54) 3.85 (1.50) 3.67 (1.58) 3.72

(1.52)

DLQI Dermatology Life Quality Index, PASI Psoriasis Area and Severity Index, PsA psoriatic arthritis, PsO psoriasis
a Based on available data
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improved (and vice versa). Likewise, as patient
levels of skin clearance were maintained,
HRQoL was maintained. These relationships
were replicated among patients with comorbid
PsA and among patients receiving active treat-
ment (secukinumab or etanercept) or placebo.

During the period in which skin clearance
improved, there was a weak-to-moderate corre-
lation between improving skin clearance and
improved HRQoL, such that factors other than
skin clearance may also impact HRQoL. Indeed,
improvements in HRQoL are related to
improvements in pain and itching, alongside
improvements in skin clearance [12, 23]. The

extent of skin clearance also dictates the rela-
tionship with HRQoL: patients who achieve
complete skin clearance have greater HRQoL
improvements [11, 24–28]. Within our study,
skin clearance and HRQoL were correlated dur-
ing the sustained response period, in which
patients had PASI scores indicative of near
complete skin clearance. Furthermore, greater
skin clearance was associated with greater
treatment satisfaction, and patients who dis-
continued treatment after initial optimal
responses experienced disease flare and QoL
decrements [29, 30]. Therefore, it is important
for clinicians and patients to maintain

Fig. 2 Correlation of change in PASI and DLQI domains
in a all patients, b patients with PsO only, and c patients
with PsO and comorbid PsA. DLQI, Dermatology Life
Quality Index; PASI, Psoriasis Area and Severity Index;
PsA, psoriatic arthritis; PsO, psoriasis. ab (standardized
residual covariance: i.e. the correlation between the slopes

not explained by the included covariates) indicates that a
change of 1 standardized value on the PASI will result in a
change in a standardized value on the DLQI at the
reported value (e.g. 0.20 for the initial treatment exposure
on daily activities for the total population)
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treatment routines to ensure sustained and
consistent clearance of skin. However, when
complete skin clearance is not possible, clini-
cians should manage pain and itching, while
monitoring other manifestations of disease or
comorbidities, to improve QoL for patients.

The presence of comorbid PsA is associated
with greater decrements in HRQoL than PsO
alone, with a greater impact of itching, irrita-
tion, pain, and joint symptoms [6, 31–36].
Patients with comorbid PsA tend to have longer
disease duration, are older, and are more likely
to be female compared with patients with PsO
only [31]; this was also observed in our patient

population who was treated with biologic
treatments approved for both PsO and PsA. The
correlation between changes in skin clearance
and changes in HRQoL among patients with
comorbid PsA was similar to that among
patients with PsO only. Any additional burden
of comorbid PsA did not change the association
between improvements in skin clearance and
improvements in HRQoL in this study cohort,
although the underlying treatments may have
alleviated several symptoms of PsA, countering
any negative impact. The improvement in PsA
clinical symptoms and their impact on HRQoL
were not assessed in this study; however, it has

Fig. 3 Correlation of change in PASI score with DLQI
domains in patients with PsO receiving a secukinumab,
b etanercept, or c placebo. DLQI, Dermatology Life
Quality Index; PASI, Psoriasis Area and Severity Index;
PsO, psoriasis. ab (standardized residual covariance: i.e. the
correlation between the slopes not explained by the
included covariates) indicates that a change of 1

standardized value on the PASI will result in a change in
a standardized value on the DLQI at the reported value
(e.g. 0.25 for the initial treatment exposure of secukinumab
on daily activities). bPatients who did not achieve PASI75
at week 12 were re-randomized 1:1 to receive secukinumab
300–150 mg
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been shown that successful treatment of both
skin and joint symptoms in patients with PsA
contributes more to improved HRQoL than
either skin or joint symptoms alone, as assessed
by PASI and Disease Activity Index for Psoriatic
Arthritis [37]. Thus, treatment goals of improv-
ing skin clearance while managing the addi-
tional burden of itching, irritation, and pain
associated with PsA will likely lead to improved
QoL.

As previously documented, achieving com-
plete or almost complete skin clearance has
strong associations with HRQoL [11, 23–28]. Of
interest for the present study was whether this
sustained level of skin clearance was associated
with an equally sustained level of HRQoL. In
other words, do patients continue to perceive
an improved level of HRQoL once their skin
clearance has reached a certain threshold and
no longer improves? The moderate-to-strong
correlation between the PASI and DLQI scores
during the sustained effect period suggests that
as long as the level of skin clearance was
maintained, HRQoL was also maintained.

Data were derived from randomized clinical
trials investigating the safety and efficacy of
secukinumab in which randomized patients
were selected on the basis of strict eligibility
criteria; thus, the results may not be generaliz-
able to all patients with PsO. Additionally, the
analysis lacked assessment of the impact of
joint-related symptoms associated with PsA on
HRQoL. Furthermore, analyses were limited to
data that were collected within the clinical tri-
als, and areas of special interest that signifi-
cantly affect quality of life (e.g. nail psoriasis,
scalp psoriasis, and genital psoriasis) were not
specifically analysed in this study. The analyses
were of trial results of extremely effective
treatments, and a less effective treatment that
resulted in smaller changes might not show
such close correlations. The sample size for the
etanercept arm was much smaller than those for
the secukinumab and placebo arms; thus, cau-
tion is recommended when interpreting the
results of the treatment-specific models.

CONCLUSION

Psoriasis severity (as measured by PASI) and
disease-specific QoL (as measured by DLQI) are
correlated among patients with moderate-to-
severe PsO. Patients who experience improve-
ments in skin severity are likely to also experi-
ence improvements in QoL. Similarly, once skin
severity no longer improves, QoL is likely to
remain stable. In other words, patients do not
report a worsening in QoL if their skin severity
remains stable. This was observed regardless of
the presence of comorbid PsA if it was actively
treated. These findings provide support for
clinicians that improving skin clearance is likely
to lead to better disease-specific QoL.
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