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Abstract
Background Apremilast, an oral phosphodiesterase 4 inhibitor, has an acceptable safety proﬁle and is effective for
treatment of plaque psoriasis and psoriatic arthritis.
Objectives To evaluate the impact of apremilast on health-related quality of life (HRQOL), general functioning and
mental health using patient-reported outcome (PRO) assessments among patients with moderate to severe plaque psoriasis in the ESTEEM 1 and 2 trials.
Methods A total of 1255 patients were randomized (2 : 1) to apremilast 30 mg BID or placebo for 16 weeks; all received
apremilast through Week 32. PRO assessments included the Dermatology Life Quality Index (DLQI), 36-Item Short-Form
Health Survey version 2 mental/physical component summary scores (SF-36v2 MCS/PCS), Patient Health Questionnaire-8
(PHQ-8), EuroQol-5D (EQ-5D) and Work Limitations Questionnaire-25 (WLQ-25). Post hoc analyses examined relationships
between Psoriasis Area and Severity Index (PASI) scores and PHQ-8 in the apremilast-treated population at Week 16.
Results Treatment with apremilast improved all HRQOL PROs at Week 16 (vs. placebo), except the SF-36v2 PCS, and
improvements were sustained through Week 32. Mean DLQI and SF-36v2 MCS improvements exceeded minimal clinically important differences. Changes at Week 16 in PHQ-8 and PASI were weakly correlated, and only 35.8% of patients
who achieved a ≥75% reduction from baseline in PASI score (PASI-75) with apremilast treatment also achieved PHQ-8
scores of 0–4.
Conclusions Apremilast led to improvements in HRQOL PROs vs. placebo in patients with moderate to severe plaque
psoriasis.
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Introduction
Psoriasis is a chronic inflammatory disease manifested in the
skin with a worldwide prevalence of 1–3%.1,2 Patients with
psoriasis often report significant impairments in health-related
quality of life (HRQOL), which may include physical discomfort, psychosocial problems, emotional distress and limitations
in activities of daily living.3–5 Patient-reported outcome
(PRO) assessments of HRQOL, depression, pruritus, or
impact on work productivity are important additions to the
clinical measures of psoriasis severity as they provide a more
comprehensive view of the impact the disease and its treatment have on the patient.6 The widely used psoriasis outcome measure Psoriasis Area and Severity Index (PASI) does
not take into account the full breadth and depth of psoriatic
disease, a finding that was highlighted in a recent report from
the International Dermatology Outcome Measures (IDEOM)
group, whose mission statement is to ‘establish patient-centered measurements to enhance research and treatment for
those with dermatologic disease.’7
Apremilast, an oral selective phosphodiesterase 4 inhibitor,
elevates intracellular cyclic adenosine monophosphate (cAMP)
levels, regulating mediators implicated in the pathogenesis of
psoriasis and psoriatic arthritis.8 Apremilast was approved by
the US Food and Drug Administration and the European
Commission for treatment of psoriasis and psoriatic arthritis.9,10 Approval for the treatment of psoriasis stemmed from
the results of the Efficacy and Safety Trial Evaluating the
Effects of Apremilast in Psoriasis (ESTEEM) phase III clinical
trial programme. Both ESTEEM 1 and ESTEEM 2 demonstrated that apremilast was safe and effective in the treatment
of patients with moderate to severe plaque psoriasis for up to
52 weeks.11,12 In phase II clinical trials of apremilast in
patients with moderate to severe plaque psoriasis13 and in
patients with moderate to severe psoriatic arthritis,14 significant improvements in HRQOL were observed with apremilast
treatment.
This report describes the effects of apremilast on PROs
describing HRQOL, general functioning and mental health in
patients with moderate to severe psoriasis who participated in
ESTEEM 1 and ESTEEM 2.

Materials and methods
Study design

ESTEEM 1 (NCT01194219) and ESTEEM 2 (NCT01232283)
were similarly designed phase III, multicentre, randomized, double-blind, placebo-controlled studies in patients aged ≥18 years
with moderate to severe chronic plaque psoriasis (PASI score
≥12, body surface area involvement ≥10%, static Physician Global Assessment [sPGA] score ≥3 [moderate to severe]) who were
candidates for phototherapy and/or systemic therapy. Full details
of the ESTEEM 1 and 2 study designs, inclusion and exclusion
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criteria, patient populations and primary safety and efficacy
results have been published.11,12
Assessments

Patient-reported outcome assessments included the Dermatology Life Quality Index (DLQI),15 36-Item Short-Form Health
Survey version 2 (SF-36v2),16 European Quality of Life-5
Dimensions Questionnaire (EQ-5D),17 Patient Health Questionnaire-8 (PHQ-8)18 and Work Limitations Questionnaire-25
(WLQ-25).19 Each was administered at baseline and Weeks 4, 8
and 16 (placebo-controlled phase, Period A), and Weeks 24 and
32 (maintenance phase, Period B), except the EQ-5D and WLQ25 index, which were administered at baseline and the end of
each treatment phase (Weeks 16 and 32).
The DLQI, a 10-item questionnaire assessing the impact of
skin disease on HRQOL, was completed before other assessments. Total score ranges from 0 to 30; higher scores indicate
poorer quality of life and scores of 11–20 indicate a large impact
of skin disease on HRQOL.15 The minimal clinically important
difference (MCID) in the DLQI is a decrease (i.e. improvement)
of 5.0 points from baseline.20,21
The SF-36v2, a 36-item general health status questionnaire,
comprises eight domains (physical function, role limitations–
physical, vitality, general health perceptions, bodily pain, social
function, role limitations–emotional, and mental health).
Domain scores range from 0 to 100; higher scores indicate better
health.16 Domain scores are combined into physical (PCS) and
mental (MCS) component summary scores, with normative values of 50 and standard deviations of 10. The MCIDs for each
component summary score and for each domain score are 2.5
and 5.0 points respectively.13
The EQ-5D provides a self-assessment of general health status
on the day completed. It comprises a single item assessing general health status, scored using a visual analogue scale (0–
100 mm) and five items assessing mobility, self-care, pain, usual
activities and psychological status, each scored as 1 (no problem), 2 (moderate problem) or 3 (severe problem).17
The PHQ-8, an 8-item questionnaire, assesses signs and
symptoms of depression for the previous 2-week period.18 Items
include lack of interest or pleasure in activities, feelings of
depression or hopelessness, sleep difficulty, tiredness, changes in
appetite, feelings of inadequacy, difficulty concentrating and
slow speech or restlessness. Each item is scored from 0 (not at
all) to 3 (nearly every day); total score ranges from 0 to 24.
Scores of 5–9, 10–14, 15–19 and 20–24 indicate mild, moderate,
severe and very severe depressive symptoms respectively.18
The WLQ-25 instrument assesses the degree to which
employed individuals experience on-the-job limitations due to
health problems, as well as health-related productivity loss over
the previous 2-week period.19 Work limitations are categorized
into four domains: physical demands scale (PDS), mental/interpersonal demands scale (MDS), time management scale (TMS)
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and output demands scale (ODS). Domains are used to calculate
the WLQ-25 index. WLQ-25 scale scores were also converted to
a productivity loss estimate.
End points

Patient-reported outcomes were pre-specified as secondary/exploratory end points in the ESTEEM protocols. Secondary end
points included changes from baseline at Week 16 in DLQI total
score and SF-36v2 MCS score; exploratory end points included
changes from baseline in SF-36v2 PCS score, PHQ-8 score, EQ5D score, WLQ-25 score and proportions of patients achieving
DLQI response (decrease from baseline ≥5.0 points in DLQI
total score) and composite DLQI/PASI-50 response (≥50%
reduction from baseline in PASI score) at Weeks 16, 24 and 32.
Post hoc analyses were performed for an in-depth examination of
the relationship between clinical improvement in psoriasis severity (measured by ≥75% reduction from baseline in PASI score
[PASI-75]) and improvement in depressive symptoms measured
by PHQ-8 at Week 16 in a pooled population of apremilast-treated patients in both ESTEEM studies. These analyses included:
(i) achievement of DLQI 0 (no impact) or 1 (minimal impact);
(ii) correlation between changes from baseline in PASI and

PHQ-8 scores; (iii) among patients with PHQ-8 score ≥10 (at
least moderate depressive symptoms) at baseline, mean change
from baseline in PHQ-8 score in patients who achieved PASI-75
at Week 16 vs. those who did not; and (iv) among patients with
PHQ-8 score ≥10 (at least moderate depressive symptoms) at
baseline, percentage of patients achieving both PASI-75 and
PHQ-8 score of 0–4 (no significant depressive symptoms). The
impact of apremilast therapy on work productivity was examined, comparing patient responses on the WLQ-25 at baseline
and Week 16. WLQ-25 improvements are represented as a negative change from baseline.
Statistical analysis

Pre-specified and exploratory PRO end points were evaluated in
the full analysis set (FAS; all patients randomized as specified in
the protocols). Continuous variables were analysed using an
analysis of covariance model with treatment as factor and baseline value as covariate. Discrete variables were examined using a
Cochran–Mantel–Haenszel v2 test. For pre-specified and
exploratory end points, last observation carried forward (LOCF)
methodology was used to account for missing data from Weeks
0 to 16 (Period A); thereafter, data as observed were evaluated

Table 1 Baseline demographic and disease characteristics of ESTEEM 1 and ESTEEM 2 populations
ESTEEM 1
Placebo
n = 282

ESTEEM 2
Apremilast
30 mg BID
n = 562

Placebo
n = 137

Apremilast
30 mg BID
n = 274

Age, mean (SD), years

46.5 (12.7)

45.8 (13.1)

45.7 (13.4)

45.3 (13.1)

Male, n (%)

194 (68.8)

379 (67.4)

100 (73.0)

176 (64.2)

White, n (%)

250 (88.7)

507 (90.2)

128 (93.4)

250 (91.2)

Body mass index, mean (SD), kg/m2

31.3 (7.4)

31.2 (6.7)

30.7 (7.1)

30.9 (6.7)

Weight, mean (SD), kg

93.7 (23.2)

93.2 (21.4)

90.5 (22.5)

91.4 (23.0)

Duration of plaque psoriasis, mean (SD), years

18.7 (12.4)

19.8 (13.0)

18.7 (12.1)

17.9 (11.4)

PASI score, mean (SD)

19.4 (7.4)

18.7 (7.2)

20.0 (8.0)

18.9 (7.1)

PASI score >20, n (%)

87 (30.9)

158 (28.1)

49 (35.8)

81 (29.6)

BSA, mean (SD), %

25.3 (14.6)

24.4 (14.7)

27.6 (15.8)

25.5 (15.4)

BSA >20%, n (%)

149 (52.8)

266 (47.3)

80 (58.4)

143 (52.2)

sPGA = 4 (severe), n (%)

89 (31.6)

161 (28.6)

49 (35.8)

75 (27.4)

DLQI (0–30), mean (SD)

12.1 (6.7)

12.7 (7.1)

12.8 (7.1)

12.5 (7.1)

SF-36v2 MCS (0–100), mean (SD)

47.0 (11.6)

45.8 (12.5)

45.3 (12.4)

45.4 (12.8)

SF-36v2 PCS (0–100), mean (SD)

48.8 (8.9)

48.8 (9.7)

48.5 (9.5)

48.5 (9.1)

EQ-5D index (0–1), mean (SD)

0.81 (0.16)

0.80 (0.17)

0.78 (0.19)

0.79 (0.18)

PHQ-8 (0–24), mean (SD)

5.2 (5.4)

5.4 (5.5)

5.4 (5.5)

5.3 (5.2)

WLQ-25 index, mean (SD)

0.037 (0.043)

0.040 (0.048)

0.038 (0.046)

0.045 (0.046)

Prior systemic therapy (conventional and/or biologic), n (%)

150 (53.2)

301 (53.6)

73 (53.3)

157 (57.3)

Prior conventional systemic therapy, n (%)

102 (36.2)

212 (37.7)

53 (38.7)

106 (38.7)

Prior biologic therapy, n (%)

80 (28.4)

162 (28.8)

44 (32.1)

92 (33.6)

The n reﬂects the number of randomized patients; actual number of patients available for each parameter may vary.
BSA, body surface area; DLQI, Dermatology Life Quality Index; EQ-5D, European Quality of Life-5 Dimensions Questionnaire; MCS, Mental Component
Summary score; PASI, Psoriasis Area and Severity Index; PCS, Physical Component Summary score; PHQ-8, Patient Health Questionnaire-8; SF-36v2, 36Item Short-Form Health Survey version 2; sPGA, static Physician Global Assessment; SD, standard deviation.
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for Week 32 using descriptive statistics (Period B). Post hoc analyses were performed based on pooled ESTEEM 1 and 2 populations, except DLQI score of 0 or 1 at Week 16, which was
performed in the separate ESTEEM 1 and 2 cohorts using LOCF;
Spearman analyses were based on LOCF data in patients randomized to apremilast. For response rate analyses, missing values were accounted for using non-responder imputation (except
where noted); between-group differences were compared using
Fisher’s exact tests. Statistical comparisons were conducted using
two-sided tests at the 0.05 significance level.

health at baseline. Mean baseline PHQ-8 scores ranged from 5.2
to 5.4, consistent with mild depressive symptoms, in the
ESTEEM 1 and 2 populations; overall, 246 (19.6%) patients had
a baseline PHQ-8 score ≥10, indicating depressive symptoms
that were at least moderate. In line with these findings, 178
(14.2%) patients reported a history of depression, and 156
(12.4%) were taking antidepressant medication at baseline.
PRO assessments: Period A (Weeks 0–16)
DLQI At Week 16, the mean decrease from baseline in DLQI

Results
Patients

The FAS included 844 patients from ESTEEM 1 and 411 from
ESTEEM 2. Baseline demographic and clinical characteristics
were balanced between groups (Table 1). The mean baseline
PASI score ranged from 18.7 to 20.0 and patients had psoriasis
for a mean of 17.9–19.8 years; 36.2–38.7% had been treated previously for psoriasis with conventional systemic therapy, and
28.4–33.6% had received biologic therapy. More than half of all
patients (53.2–57.3%) had received prior systemic therapy (conventional treatment and/or biologic).
Mean baseline DLQI scores (range: 12.1–12.8), SF-36v2 MCS
scores (range: 45.3–47.0), SF-36v2 PCS scores (range: 48.5–48.8)
and EQ-5D scores (range: 0.78–0.81) indicated a large negative
impact of skin disease on patient-perceived physical and mental

score was greater with apremilast vs. placebo in each study
(P < 0.0001; Table 2). Greater proportions of patients receiving
apremilast vs. placebo achieved the MCID for DLQI (i.e. DLQI
response) and composite DLQI/PASI-50 response in both studies at Week 16 (all P < 0.0001; Fig. 1 and Table 2). The differences in response between the apremilast and placebo groups in
DLQI improvement and DLQI response were seen by Week 4
(the first post-baseline QOL assessment) but emerged more
gradually based on composite DLQI/PASI-50 response (Fig. 1).
Post hoc analysis showed that a higher percentage of patients
treated with apremilast achieved a DLQI score of 0 or 1 at Week
16 (ESTEEM 1: 25.8%; ESTEEM 2: 28.1%) vs. placebo-treated
patients (ESTEEM 1: 6.7%; ESTEEM 2: 8.0%; both P < 0.001).
SF-36v2 MCS and PCS At Week 16, the mean change from
baseline in SF-36v2 MCS score was greater with apremilast vs.

Table 2 PRO assessments at Week 16 (LOCF)
ESTEEM 1
Placebo
n = 282

ESTEEM 2
Apremilast
30 mg BID
n = 562

Placebo
n = 137

Apremilast
30 mg BID
n = 274

Secondary end points
DLQI total score, mean change (SD)

2.1 (5.69)

SF-36v2 MCS, mean change (SD)

1.0 (9.16)

6.6 (6.66)*
2.4 (9.50)*

2.8 (7.22)

6.7 (6.95)*

0.0 (10.50)

2.6 (10.13)†

Exploratory end points
DLQI response, n (%)¶,**

79 (33.5)

322 (70.2)*

51 (42.9)

160 (70.8)*

Composite DLQI/PASI-50 response, n (%)¶

26 (11.0)

221 (48.1)*

16 (13.4)

111 (49.1)*

DLQI 0 or 1 response, n (%)

19 (6.7)

145 (25.8)†

11 (8.0)

77 (28.1)†

SF-36v2 PCS, mean change (SD)

0.17 (6.22)

1.15 (7.20)

0.28 (7.29)

1.60 (7.24)

EQ-5D, mean change (SD)

–0.014 (0.171)

0.038 (0.166)*

–0.0005 (0.184)

0.051 (0.178)†

PHQ-8, mean change (SD)

0.3 (4.2)

–0.6 (4.3)†

0.2 (4.5)

–0.8 (4.5)‡

WLQ-25, mean change (SD)

0.006 (0.036)

–0.004 (0.039)§

–0.005 (0.036)

–0.006 (0.039)

P-values based on analysis of covariance model for changes from baseline with treatment as factor and baseline value as a covariate and on a two-sided chisquare test for DLQI responses and LOCF used for imputation of missing values.
*P < 0.0001; †P ≤ 0.0095; ‡P = 0.0126; §P = 0.0148.
¶DLQI response = decrease of ≥5.0 points in DLQI total score in patients with baseline DLQI total score >5 (a reduction in score indicates improvement); composite DLQI/PASI-50 = decrease of ≥5.0 points in DLQI total score and PASI-50 achievement in patients with baseline DLQI total score >5.
**ESTEEM 1: placebo n = 236, apremilast n = 459; ESTEEM 2: placebo n = 119, apremilast n = 226.
DLQI, Dermatology Life Quality Index; EQ-5D, European Quality of Life-5 Dimensions Questionnaire; LOCF, last observation carried forward; MCS, Mental
Component Summary score; PASI, Psoriasis Area and Severity Index; PCS, Physical Component Summary score; PHQ-8, Patient Health Questionnaire-8;
SF-36v2, 36-Item Short-Form Health Survey version 2; SD, standard deviation; WLQ-25, 25-item Work Limitations Questionnaire.
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WLQ-25 At Week 16, treatment with apremilast was associated
with a greater mean improvement in the WLQ-25 index vs. placebo (P = 0.031), corresponding to a higher mean per cent
improvement in productivity loss (P = 0.035; Fig. 2). In the
subset of patients receiving apremilast who achieved PASI-75,

EQ-5D At Week 16, mean change from baseline in EQ-5D

score was greater with apremilast vs. placebo in ESTEEM 1
(P < 0.0001) and ESTEEM 2 (P = 0.010; Table 2). Mean values
for EQ-5D score in patients treated with placebo were essentially
unchanged from baseline.
WLQ-25 At Week 16, mean change from baseline in WLQ-25
score was greater with apremilast vs. placebo in ESTEEM 1
(P = 0.0148) but not ESTEEM 2 (Table 2). Mean WLQ-25
values with placebo increased from baseline in ESTEEM 1 and
decreased from baseline in ESTEEM 2.

Patients achieving
a MCID for DLQI (%)

ESTEEM 1
Placebo
Apremilast

70.8
70.2
* *

66.8

59.3
42.9
36.1
33.9

4

34.5
33.5

8
Study week

33.5

16

Improvement

*
-0.004
§

-0.009

0.4
0.238
0.2
0
-0.2
-0.4
*
-0.6
-0.403
-0.8
§
-1.0
-0.816
n=

212 417 141

212 417 141

Figure 2 WLQ-25 index (a) and productivity loss (b) (pooled
ESTEEM 1 and 2 population) at Week 16. (a) *P = 0.031 vs. placebo. §P = 0.005 vs. placebo. (b) *P = 0.035 vs. placebo.
§
P = 0.006 vs. placebo. WLQ-25, 25-item Work Limitations Questionnaire.

Composite DLQI/PASI-50 Response

ESTEEM 2
Placebo
Apremilast

71.9
65.8

0.003

Productivity Loss

Placebo
Apremilast
Apremilast PASI-75 responder

(b)

DLQI MCID

80
70
60
50
40
30
20
10
0

0.004
0.002
0
-0.002
-0.004
-0.006
-0.008
-0.01
n=

ESTEEM 1
Placebo
Apremilast

Patients achieving composite
DLQI/PASI-50 response (%)

(a)

(b)

WLQ Index

Mean percent change from
baseline in productivity loss

(a)
Mean change from baseline
in WLQ index

PHQ-8 Patients treated with placebo reported a slight increase
(worsening) of 0.3 and 0.2 points, whereas apremilast-treated
patients saw an improvement of 0.6 (P = 0.009) and 0.8
(P = 0.013) points in the mean PHQ-8 score at Week 16 in
ESTEEM 1 and 2 respectively (Table 2). Mean PHQ-8 scores at
Week 16 in patients receiving apremilast in ESTEEM 1 (4.8) and
ESTEEM 2 (4.5) were below the threshold of 5 for mild depression.

Post hoc analyses: period A (Weeks 0–16), pooled ESTEEM
population

Improvement

placebo in ESTEEM 1 and 2 (P < 0.0001 and P = 0.008 respectively; Table 2). The improvement in SF-36v2 MCS scores with
apremilast approached or exceeded the MCID of 2.5. The mean
scores of 48.2 and 48.0 after 16 weeks of treatment with apremilast approached the US normative value of 50.0. Mean change in
SF-36v2 PCS score, although numerically greater with apremilast
than with placebo, did not reach statistical significance or the
MCID threshold at Week 16 (Table 2).

5

80
70
60
50
40
30
20
10
0

ESTEEM 2
Placebo
Apremilast

49.1
48.1
*
*

44.0
38.9
24.8
23.5
13.4
2.5

4.2

4

5.9 7.6

8
Study week

11.0

16

ESTEEM 1 Placebo, n

236

236

236§

ESTEEM 1 Placebo, n

236

236

236§

ESTEEM 1 Apremilast, n

459

459

459§

ESTEEM 1 Apremilast, n

459

459

459§

ESTEEM 2 Placebo, n

119

119

119§

ESTEEM 2 Placebo, n

119

119

119§

ESTEEM 2 Apremilast, n

226

226

226§

ESTEEM 2 Apremilast, n

226

226

226§

Figure 1 Proportion of patients who achieved MCID for DLQI (a) and composite DLQI/PASI-50 response (b) at Week 16. *P < 0.0001.
§
Data based on LOCF at Week 16. n represents the number of patients with evaluable data at the time point indicated; data are as
observed for Weeks 4 and 8. DLQI, Dermatology Life Quality Index; LOCF, last observation carried forward; MCID, minimal clinically
important difference; PASI-50 = ≥50% reduction from baseline in Psoriasis Area and Severity Index.
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PRO assessments: period B (Weeks 16–32)

Improvements in PRO measures during Weeks 0–16 were sustained with continued apremilast therapy during Period B (Table
3; Figs 5 and 6). Patients initially randomized to placebo and
switched to apremilast during Weeks 16–32 exhibited improvements in all PRO measures, similar to those observed in patients
treated with apremilast at randomization (Table 3; Figs 5 and 6).

Discussion
The ESTEEM 1 and 2 populations discussed in this report exhibited the adverse impact of psoriasis on quality of life, general

Improvement

Mean change from baseline
in PHQ-8 score at Week 16

At Week 16, in the pooled ESTEEM 1 and 2 population of patients
receiving apremilast, changes from baseline in PHQ-8 and PASI
scores were weakly correlated (Spearman r = 0.174) (Fig. 3).
Post hoc analyses were conducted in the pooled subset of
patients treated with apremilast in both ESTEEM studies with at
least moderate depressive symptoms at baseline (PHQ-8 ≥10).18
In patients who achieved PASI-75, improvement in PHQ-8
scores at Week 16 was higher (mean change PHQ-8: 6.7) than
that observed in patients who did not achieve PASI-75 (mean
change PHQ-8: 3.3; P = 0.0018) (Fig. 4). At Week 16, only
35.8% of patients who achieved PASI-75 also achieved PHQ-8
scores of 0–4.

Apremilast PASI-75 responder
Apremilast PASI-75 non-responder

0
-5
-10

-3.3
*
-6.7

-15
-20
n=

53

83

Figure 4 Change from baseline in PHQ-8 score in patients with at
least moderate depressive symptoms (PHQ-8 ≥10) at baseline:
apremilast-treated patients, Week 16, pooled ESTEEM 1 and 2
apremilast population, n = 136. *P = 0.0018. PHQ-8, Patient
Health Questionnaire-8.

Study week
Mean change from
baseline in DLQI score

Relationships between changes in PHQ-8 and PASI at
Week 16

functioning and mental health consistently reported in patients
with this chronic inflammatory disease. At baseline, the SF-36v2
MCS and PCS values were below the US norm of 50.0,22 and
EQ-5D values were below both the US age- and gender-based
norm of 0.87 and were even below the norm of 0.83 for US
patients with psoriasis and related disorders.23–29 In line with
reports of psoriasis, regardless of severity, being independently
associated with major depression even when controlling for
comorbidities,30–32 19.6% of patients in the current analysis had
baseline PHQ-8 scores ≥10, indicating at least moderate depressive symptoms. The burden of depression in the ESTEEM

Improvement

improvements were greater for both the WLQ-25 index and productivity loss vs. placebo (Fig. 2). Of the four scales of the
WLQ-25 index, the PDS was not significantly improved with
apremilast vs. placebo ( 1.06 vs. 1.63). In contrast, patients
treated with apremilast reported improvements vs. those treated
with placebo in MDS ( 1.78 vs. +0.86), TMS ( 2.07 vs. +2.77,
P = 0.002) and ODS ( 1.51 vs. +1.05, P = 0.046). In the subset
of patients who achieved PASI-75, apremilast was associated
with additional improvements in MDS, TMS and ODS.
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Figure 3 Correlation between changes from baseline in PASI and
PHQ-8 scores: apremilast-treated patients, Week 16, pooled
ESTEEM 1 and 2 population, n = 735. PASI, Psoriasis Area and
Severity Index; PHQ-8, Patient Health Questionnaire-8.
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Figure 5 Mean change in DLQI total score over 32 weeks.
*P < 0.0001. n represents the number of patients with evaluable
data at the time point indicated; data are as observed. DLQI, Dermatology Life Quality Index.
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clearance (PASI-75) had greater improvement in PHQ-8
scores than those not achieving PASI-75, and more than onethird of patients who achieved PASI-75 also achieved PHQ-8
scores of 0–4, indicating that skin clearance is associated with
improvement in mental status of patients. Moreover, reducing
psoriasis disease severity improves psoriasis patients’ HRQOL
and mental health.35–37

Mean change from
baseline in PHQ-8 score

PHQ-8
Study week

Improvement

population is in keeping with the prevalence of depression
reported in patients with psoriasis.30
Treatment with apremilast was repeatedly associated with
improvement in patient-reported measures assessed at Week 16
as compared with placebo. The mean changes from baseline in
DLQI and SF-36v2 MCS exceeded the MCIDs, suggesting that
these improvements were meaningful to patients. Moreover,
approximately half of patients treated with apremilast achieved a
composite DLQI/PASI-50 response by Week 16, which has been
proposed as a psoriasis treatment goal.33,34 Treatment with
apremilast also improved work productivity as measured by
WLQ-25, particularly in patients who also achieved PASI-75.
Improvements in HRQOL emerged by Week 4 (the first postbaseline QOL assessment) with apremilast, showed further
improvement through 16 weeks and were generally sustained
with continued apremilast therapy for up to 32 weeks. Patients
who initially received placebo had similar improvements in
HRQOL after switching to apremilast.
Apremilast carries a warning for depression due to an imbalance
in AEs (as spontaneously reported by patients) noted at Week 16:
1.3% (12/920) of patients treated with apremilast reported depression vs. 0.4% (2/506) of those taking placebo.9 In the study population, apremilast treatment was associated with improvements in
depressive symptoms as measured by the PHQ-8, and overall mental health as measured by SF-36v2 MCS score; however, analysis of
these end points with longer term treatment beyond 32 weeks is
needed to more fully assess durability of improvements.
In the post hoc analyses reported here, among patients with
at least moderate depressive symptoms at baseline (PHQ-8
≥10), patients who achieved clinically significant skin
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Figure 6 Mean change in PHQ-8 score over 32 weeks.
*P < 0.05. n represents the number of patients with evaluable data
at the time point indicated; data are as observed. PHQ-8, Patient
Health Questionnaire-8.

Table 3 PRO assessments at Week 32 (data as observed)
ESTEEM 1

ESTEEM 2

Placebo/Apremilast 30 mg BID
n = 245

Apremilast
30 mg BID
n = 562

Placebo/Apremilast 30 mg BID
n = 92

Apremilast
30 mg BID
n = 226

DLQI total score, mean change (SD)

–6.3 (5.70)

–7.3 (6.62)

–7.4 (7.17)

–7.0 (6.43)

SF-36v2 MCS, mean change (SD)

2.1 (9.56)

3.0 (9.93)

2.7 (8.65)

3.5 (11.00)

DLQI response, n (%)*,†

120 (58.3)

264 (57.5)

60 (65.2)

115 (50.9)

Composite DLQI/PASI-50 response, n (%)*

94 (45.6)

197 (42.9)

50 (54.3)

83 (36.7)

SF-36v2 PCS, mean change (SD)

0.76 (7.16)

1.21 (6.86)

2.8 (7.74)

1.8 (7.41)

EQ-5D, mean change (SD)

0.021 (0.155)

0.040 (0.161)

0.063 (0.171)

0.059 (0.181)

PHQ-8, mean change (SD)

–0.7 (4.28)

–0.9 (4.04)

–0.3 (3.82)

–1.1 (4.75)

WLQ-25, mean change (SD)

–0.000 (0.035)

–0.006 (0.042)

–0.006 (0.034)

–0.006 (0.035)

Secondary end points

Exploratory end points

*DLQI response = decrease of ≥5.0 points in DLQI total score in patients with baseline DLQI total score > 5 (a reduction in score indicates improvement);
composite DLQI/PASI-50 = decrease of ≥5.0 points in DLQI total score and PASI-50 achievement in patients with baseline DLQI total score.
†ESTEEM 1: placebo/apremilast n = 206, apremilast/apremilast n = 459; ESTEEM 2: placebo/apremilast n = 92, apremilast/apremilast n = 226.
DLQI, Dermatology Life Quality Index; EQ-5D, European Quality of Life-5 Dimensions Questionnaire; MCS, Mental Component Summary score; PASI, Psoriasis Area and Severity Index; PCS, Physical Component Summary score; PHQ-8, Patient Health Questionnaire-8; SF-36v2, 36-Item Short-Form Health Survey version 2; SD, standard deviation; WLQ-25, 25-item Work Limitations Questionnaire.
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Examinations of the relationship between depressive symptoms and improvements in skin disease severity reported here
revealed a weak correlation between overall change in PASI and
PHQ-8 scores at Week 16, indicating that perhaps factors
beyond clinical signs of psoriasis as assessed by PASI, such as
pruritus and skin pain, play a role in depression associated with
psoriasis. Subjective features of psoriatic lesions not captured by
PASI scores – such as pain, pruritus and effects on psychosocial
function – may also impact depressive symptoms.38 A recent
analysis of the ESTEEM 1 and 2 studies found that apremilast
provided rapid and sustained improvement in pruritus and skin
discomfort/pain, symptoms not typically captured in psoriasis
assessments (e.g. PASI) that contribute significantly to patients’
disease severity and HRQOL perceptions.39 For example, a significant (P < 0.001) positive correlation existed between mean
changes from baseline in pruritus VAS and DLQI total scores
among patients receiving apremilast at Week 16, which was
maintained at Week 32.39
Apremilast represents a novel effective therapeutic option for
patients with moderate to severe plaque psoriasis, with an acceptable safety and tolerability profile that has produced clinically
meaningful improvements in HRQOL, general functioning and
mental health of these patients. Consideration of factors beyond
reduction in clinical disease severity, such as improvements in
PROs, in this analysis may provide clinicians a more comprehensive view of the impact of the disease and its treatment on
patients, potentially helping to guide treatment decisions.
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