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Atopic dermatitis (AD) is a chronic, in�ammatory skin condition 
characterized by severe pruritus and recurring eczematous 
lesions.1 The disease a�ects pediatric and adult patients alike, 

with an estimated prevalence of 1% to 20% worldwide.2,3 Furthermore, AD 
is associated with a plethora of physical and psychological comorbidities, 
including sleep disruption, pain, anxiety, and depression. Several 
treatments for AD may e�ectively manage symptoms of mild disease, 
including topical corticosteroids, emollients, Janus kinase (JAK) inhibitors, 
and calcineurin inhibitors.4,5 However, for moderate-to-severe disease, 
these agents may have limited e�cacy, and phototherapy or systemic 
therapies are typically preferred.

Recent advances in our understanding of AD have elucidated a number 
of in�ammatory pathways that contribute to its pathogenesis and disease 
severity. Interleukin (IL) 4 and IL-13 are two helper T-cell 2 cytokines 
implicated in many of the symptoms and signs associated with AD, 
including itch, in�ammation, skin barrier disruption, and subsequent 

increased risk of infection.4 Dupilumab, a human monoclonal antibody 
that blocks both IL-4 and IL-13 signaling, has shown great e�cacy in the 
treatment of moderate-to-severe AD in several clinical trials.1,6-11 

In 2013, our group conducted a study on the psychological burden 
of moderate-to-severe plaque psoriasis using a nondermatologic 
quality of life questionnaire to collect data that could be compared to 
a broader range of conditions.12 Similarly, while previous clinical trials 
have employed quality of life questionnaires to measure symptoms and 
signs of AD, they have been largely limited to dermatology-speci�c and 
health-related quality of life instruments, which only measure satisfaction 
with life in patients a�ected by AD. This makes it di�cult to objectively 
compare the psychological impact of living with AD to other conditions, 
such as heart disease, cancer, and diabetes. 

The Psychological General Wellbeing (PGWB) index is a 22-item, self-
administered quality of life survey that measures a person's psychological 
wellbeing across 6 domains: anxiety, depressed mood, positive wellbeing, 
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self-control, general health, and vitality.13 
Importantly, it is designed to collect information 
regarding quality of life and mental health 
from the general population rather than the 
psychiatric population. Similar to many other 
psychometric instruments, the PGWB is graded 
on a Likert scale, with answers ranging from 
strongly disagree to strongly agree. Total scores 
range from 0 to 110, and higher scores indicate 
better mental health. Scores can be further 
broken down into severe distress (0–60), 
moderate distress (61–71), no distress (72–92), 
and psychological wellbeing (93–110).14 The 
PGWB is a validated instrument that has been 
adapted in many languages and is cross-
culturally validated to evaluate psychological 
wellbeing in patients with various medical 
conditions. This questionnaire takes into account 
overall positive feelings and emotions, thus 
expanding on previous health-related quality of 
life instruments.  

In this study, we sought to evaluate the 
improvement in psychological wellbeing after 
treatment with dupilumab using a validated 
nondermatologic psychometric instrument—
the PGWB. Furthermore, as this was a real-
world trial, participants were allowed to 
continue treatment with topical corticosteroids, 
phototherapy, or other systemic agents as 
deemed appropriate for the standard care of 
their AD by study investigators.

METHODS
Study design. This was a Phase IV, 

single-center, open-label study conducted 
at the University of California, San Francisco 
(NCT03667014). Thirty-four participants with 
moderate-to-severe AD were recruited to receive 
treatment with dupilumab. Patients were enrolled 
from November 6, 2018, until August 25, 2021. 

This study was conducted in accordance 
with the recommendations of the International 
Conference on Harmonization Good Clinical 
Practice and Declaration of Helsinki guidelines. 
The institutional review board reviewed and 
approved the protocol and informed consent 
form before any participants were enrolled, 
and participants consented using the approved 
informed consent form before participating in any 
study-related activities.

Each patient enrolled in the study underwent 
a screening visit. (Table 1) Demographics, 
medical history, and AD history were recorded. A 
physical exam was performed, during which AD 
severity was assessed using the Eczema Area and 
Severity Index (EASI) score and Investigator Global 
Assessment (IGA) score.

Once enrolled, scheduled visits occurred every 
4 weeks for a total of 52 weeks. At each follow-up 
visit, AD severity was assessed. Patients completed 
the PGWB and Itch Numeric Rating Scale (INRS). 
Full body photographs were obtained at baseline 
and Weeks 16, 24, and 52.

Patient population. Inclusion criteria 
for study selection were as follows: ability to 
provide informed consent, aged 18 years or older, 
diagnosis of AD at least 6 months prior to study 
enrollment, stable disease for at least 2 months, 
no history of immunode�ciency, EASI score of 6 or 
greater, candidate for phototherapy or systemic 
therapy, and, for participants of childbearing 
potential, a negative urine pregnancy test 7 days 
prior to their �rst dose of dupilumab and use of 
a medically acceptable form of contraception. 
Participants were excluded if they did not meet 
the aforementioned inclusion criteria or if they 
exhibited evidence of other skin conditions that 
may interfere with the current study, well-
controlled disease on their current regimen, 
previous or current dupilumab treatment, or 
have a history of intolerance to any component 
of dupilumab, immunocompromise, poorly 
controlled medical conditions, or drug or  
alcohol abuse.

Treatment. All patients enrolled in the study 
self-administered dupilumab subcutaneously per 

the United States Food and Drug Administration-
recommended dosing for adults with AD at an 
initial loading dose of 600 mg followed by  
300 mg every other week through the duration of 
the study.

Participants were advised to continue 
concomitant treatments already in use before the 
start of the study, including topical corticosteroids, 
phototherapy, or other systemic agents as long 
as they were well established at stable doses. 
However, the use of other biologic therapies or 
addition of new treatments for AD was prohibited. 

Outcomes. The primary endpoint was 
the change from baseline in participants' 
psychological wellbeing as determined by the 
PGWB index at Week 16 of dupilumab treatment. 
Secondary endpoints included evaluating the 
change in the 6 PGWB subscores, mean EASI 
improvements, proportion of patients who 
achieved IGA scores of 0 or 1 (indicating clear or 
almost clear disease), and a ≥4 point reduction in 
INRS score at Weeks 16 and 52.

Statistical analysis. Patient characteristics 
were summarized using means and standard 
deviations for continuous variables, including 
age and body mass index (BMI). Tabulations and 
percentages were used to summarize categorical 
variables, including race and sex. The univariate 
associations between the total PGWB and 
subscores or change in total PGWB and subscores 
with the binary EASI (including 50%, 75%, and 
90% improvement in EASI score [EASI 50, EASI 75, 
EASI 90]), IGA (0 or 1), or ≥4-point reduction in 
INRS scores at Weeks 16 and 52 were examined 
using nonparametric Wilcoxon tests. Multiple 
linear models controlling for age, sex, BMI, and 
ethnicity were used to examine the associations 
of changes in total PGWB and subscores with 
changes in EASI, IGA, and itch scores. P values less 
than 0.05 were considered statistically signi�cant. 
All analyses were performed in SAS version 9.4.

RESULTS
A total of 34 patients were recruited for 

participation in the study. Ten patients withdrew 
from the study prior to Week 52. Thus, 24 patients 
completed all 52 weeks and were included in 
the analysis. Patients withdrew for the following 
reasons: becoming pregnant (1), adverse e�ects 
(facial erythema, eye redness, eyelid swelling) 
(2), moving out of state (1), discomfort with 
in-person visits due to COVID-19 (1), and loss 
to follow-up (5). Seven participants were using 
topical medications—including clobetasol, 

TABLE 1. Demographics and concomitant treatments

DEMOGRAPHICS
DUPILUMAB 

(n=24)

Age, years (mean±SD) 40.4±16.2

BMI, kg/m2 (mean±SD) 26.4±5.2

Race, % (n)

White 33.3 (8)

Black 4.2 (1)

Asian 54.2 (13)

Hispanic/Latino 8.3 (2)

Sex, % (n)

Male 62.5 (15)

Female 37.5 (9)

Concomitant treatment, % (n)

Topical steroids 29.2 (7)

Topical calcineurin inhibitors 12.5 (3)

Topical PDE-4 inhibitors 4.2 (1)

Phototherapy 0 (0)

Other systemics 0 (0)

BMI: body mass index; PDE-4: phosphodiesterase-4
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triamcinolone, desonide, hydrocortisone, 
pimecrolimus, and tacrolimus—at enrollment 
and continued them for the duration of the study. 
None of the participants received concomitant 
phototherapy or other systemics at any point 
during the study period. The change in average 
PGWB score at Week 16 compared to baseline 
was not statistically signi�cant (5.8±19.7; 
P=0.15). However, the change at Week 52 showed 
statistically signi�cant improvement (8.5±17.4; 
P=0.03) (Table 2).

Over the course of the study, EASI score 
improved by 60.3% and 76.8% at Weeks 16 and 
52, respectively. Mean IGA score also improved 
at Weeks 16 and 52, with 29.2% and 41.7% 
of participants achieving a score of 0 or 1, 
respectively. There was no signi�cant association 
between change in total PGWB score and change 
in disease severity (EASI, INRS, and IGA) in both 
univariate analyses and multivariate regression 
models controlling for age, sex, ethnicity, and BMI. 

For the PGWB subscores, only the changes in 
general health subscores at Weeks 16 and 52 and 
vitality subscores at Week 16 were signi�cant 
compared to baseline. In multivariate analyses, 
when compared to their male counterparts, 
female participants were found to have a 
decrease in the positive wellbeing subscore at 
Week 52, indicating that female participants 
were more refractory to improvement in this 
domain (P=0.04). Again, there was no signi�cant 
association between change in PGWB subscores 
and change in disease severity (EASI, INRS,  
and IGA). 

DISCUSSION
Studies have con�rmed improvement in 

quality of life after treatment with dupilumab. A 
randomized, placebo-controlled trial conducted 
by Simpson et al15 showed that AD patients 
taking 300 mg dupilumab every other week for 

16 weeks showed signi�cant improvements in 
anxiety, depression, and health-related quality 
of life. Another randomized, placebo-controlled 
trial conducted by Thaçi et al16 found that a 
dupilumab regimen of 300 mg every other 
week for 16 weeks led to signi�cantly improved 
quality of life. Whereas health-related quality of 
life instruments measure a patient's happiness 
and satisfaction with life in the setting of a 
disease such as AD, psychological wellbeing 
expands on this concept. It is a combination 
of both feeling good and functioning well; 
psychological wellbeing is the experience of 
positive emotions as well as the development of 
one's potential, having some control over one's 
life, having a sense of purpose, and experiencing 
positive relationships.17 It encompasses the 
perception that life is going well. 

In this 52-week clinical trial studying 
the impact of dupilumab on psychological 
wellbeing, improvements were seen across 
several domains at both Weeks 16 and 52. 
Speci�cally, overall PGWB, anxiety, positive 
wellbeing, self-control, general health, and 
vitality scores improved at Week 16. By Week 
52, improvements were seen across every 
domain. At Week 16, compared to baseline 
scores, statistically signi�cant improvements 
were seen in general health and vitality 
subscores. This was also the case for the overall 
PGWB score and general health subscore 
at Week 52. Thus, our study showed that 
intervention with dupilumab is associated with 
improvement in psychological wellbeing in 
patients with AD, albeit at a later time period 
than other similar studies showing signi�cant 
improvement by Week 16.15,16

Most previous clinical trials have focused 
on measures relating to symptoms of AD, such 
as the Dermatology Life Quality Index (DLQI) 
and Patient Oriented Eczema Measure (POEM) 

questionnaires. Thus, it was not possible to 
objectively compare the negative impact 
of AD to other nondermatologic conditions. 
Our study adds to the previous literature by 
focusing on the interplay between these 
symptoms and the PGWB index, which 
provides a more comprehensive evaluation and 
understanding of a patient's self-perceived 
wellbeing and psychological health.18 Moreover, 
the PGWB is not speci�c to skin disease 
and has been used extensively to evaluate 
wellbeing in nondermatologic conditions, 
including hypertension, Turner syndrome, 
and gastroesophageal re�ux disease.19–24 By 
using a validated questionnaire applicable to a 
broader range of medical conditions, we aimed 
to show that patients with moderate-to-severe 
AD experienced a similar—or more severe—
psychological burden to those a�ected by the 
aforementioned conditions.

In our study, the mean PGWB before 
treatment with dupilumab was 68.3—
considered indicative of moderate distress—
and comparable to those of patients with 
nondermatologic serious conditions. For 
example, other studies of cohorts with type 2 
diabetes, congestive heart failure, breast  
cancer, and in�ammatory bowel disease 
reported mean PGWB scores ranging 
between 66.9 to 74.6, indicating comparable 
psychological burden.18,25–27 In our study, after 
52 weeks of treatment with dupilumab, the 
mean PGWB score signi�cantly improved to a 
level indicative of no distress. When comparing 
AD participants treated with dupilumab 
vs patients with psoriasis treated with 
adalimumab, the latter achieved statistically 
signi�cant improvements in total PGWB 
by Week 4. These results indicate that AD 
patients may need longer periods to endorse 
improvement in psychological wellbeing.

TABLE 2. Changes in Psychological General Well-Being (PGWB) index scores and subscores

SCORES AND SUBSCORES BASELINE
WEEK 16 WEEK 52

ENDPOINT DIFFERENCE P VALUE ENDPOINT DIFFERENCE P VALUE

PGWB overall score (mean±SD) 68.3±19.5 73.7±23.7 5.8±19.7 0.15 78.1±20.3 8.5±17.4 0.03

Anxiety subscore (mean±SD) 15.1±5.1 15.8±6.0 1.1±5.7 0.33 16.7±5.1 1.5±4.9 0.15

Depression subscore (mean±SD) 11.7±3.0 11.3±3.8 -0.3±3.8 0.72 12.3±3.4 0.3±3.0 0.58

Positive wellbeing subscore (mean±SD) 11.3±4.6 12.5±4.8 0.7±3.8 0.36 13.0±4.2 1.0±3.5 0.21

Self-control subscore (mean±SD) 11.9±3.4 12.1±3.5 0.3±3.0 0.66 12.8±2.3 0.7±2.6 0.19

General health subscore (mean±SD) 7.9±3.3 9.8±3.6 2.3±3.3 0.002 11±2.6 3.5±3.1 <0.0001

Vitality subscore (mean±SD) 10.5±3.7 12.2±5.1 1.7±4.2 0.04 12.3±4.9 1.5±3.9 0.08

Bolded di�erences and P values indicate signi�cance.
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This trial had several limitations. We did 
not have a placebo arm or control group. 
Ten patients dropped out of the study before 
reaching Week 36 for several reasons, including 
adverse e�ects, pregnancy, moving away, 
and discomfort with in-person visits due 
to COVID-19. This limited our sample size. 
Finally, PGWB data from our cohort were 
not directly compared to nondermatologic 
disease in a head-to-head fashion. However, 
previous studies in a psoriasis population faced 
similar obstacles while still yielding valuable 
�ndings.12,28

It is important to note that several studies 
have highlighted the mental health burden 
associated with the COVID-19 pandemic and 
quarantine.29,30 As this clinical trial took place 
during the height of the pandemic, it is possible 
that participant responses were negatively 
in�uenced, thereby decreasing overall PGWB 
scores and subscores due to an external factor. 

CONCLUSION
In this clinical trial, participants taking 

dupilumab showed improvements across all 
PGWB subscores and overall PGWB score by the 
end of the study period. Statistically signi�cant 
improvements from baseline scores were seen 
across overall PGWB score as well as the general 
health and vitality subscores. 
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