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A B S T R A C T
Background: Systemic therapies are commonly used for patients with uncontrolled moderate-to-severe
atopic dermatitis (AD) and impaired quality of life (QoL). However, real-world treatment patterns and unmet needs of adults with moderate-to-severe AD receiving systemic therapies are poorly quantiﬁed.
Objective: To evaluate unmet needs in patients with moderate-to-severe AD treated with systemic therapies.
Methods: Adults with AD diagnosis in past 5 years and a prescription for systemic treatment or phototherapy in
past 6 months were identiﬁed from the Optum Research Database. Patients completed a survey about symptoms,
treatment, and QoL. Chi-squared and t tests analyzed bivariable comparisons of demographics and outcomes.
Spearman’s rank-order correlation analyses examined the relationship between frequency of ﬂares and outcomes.
Results: Eight hundred and one participants were included (mean age, 45.2 years; 71.8% female). In the 12 months
before baseline survey, 38.3% reported no remission from AD. In the month before baseline survey, 63.6% used topical
corticosteroids, and 81.3% of patients experienced 1 or more ﬂares. Patients experiencing ﬂares reported worse
Patient-Orientated Eczema Measure (POEM), Peak Pruritus Numeric Rating Scale (NRS), and Dermatology Life
Quality Index scores (DLQI), lower treatment satisfaction, and greater work productivity loss than patients without
ﬂares (all P < .001). Patients with severe atopic dermatitis reported worse POEM, Peak Pruritus NRS, and DLQI, lower
treatment satisfaction, and greater work productivity loss than patients with moderate AD (all P < .001).
Conclusion: Despite receiving systemic therapies, adults with moderate-to-severe AD reported disease
symptoms, recurrent ﬂares, and impaired QoL, suggesting unmet therapeutic needs.
Ó 2019 American College of Allergy, Asthma & Immunology. This is an open access article under the CC BYNC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction
Atopic dermatitis (AD) is a chronically relapsing inﬂammatory
skin disease associated with geneeenvironment interactions, immune dysregulation, and skin barrier dysfunction, and it is
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characterized by pruritus, xerosis, and eczematous lesions.1 Evidence supports the systemic nature of AD2; it is commonly associated with asthma and atopic/allergic conditions, with which it
shares common pathophysiological pathways.3 Atopic dermatitis
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occurs frequently in children; however, it also affects adults,4 and
ﬁgures showed the 1-year prevalence to be 4.9% to 10.2%.5,6
Severe AD is associated with comorbidities,7 disability, reduced
quality of life (QoL),8,9 high socioeconomic costs,10-12 increased
health care resource utilization,13,14 hospitalization,15 decreased
work productivity,14 and increased costs.12,13
Among patients whose symptoms are uncontrolled with topical
therapy, stepping up to phototherapy or systemic therapy is recommended.16,17 Phototherapy can be effective and beneﬁcial for
short-term treatment; however, long-term studies are lacking.18-20
Systemic corticosteroids (SCS) are indicated for short-term treatment of acute severe AD. Although SCS rapidly improve symptoms,
the guidelines do not recommend long-term use because of
adverse events,17,21 and a review of the safety and efﬁcacy of SCS in
AD found a general consensus in the literature to limit the use of
SCS to short courses.22 Systemic immunosuppressants can be used
to control AD signs and symptoms.17,23 Cyclosporine has the
greatest evidence of efﬁcacy in AD.21 In the United States, systemic
immunosuppressants are not Food and Drug Administration
approved for the treatment of AD and are used off-label.21 Moreover, these treatments are associated with variable efﬁcacy, adverse
events, and tolerability issues, which may impact treatment success, patient QoL, and overall outcomes.21
Real-world treatment patterns and unmet needs of adult patients with moderate-to-severe AD treated with systemic therapies
are poorly quantiﬁed. The objective of this study was to evaluate,
from a patient’s perspective, the adequacy of systemic treatment,
and document potential unmet needs in the treatment of adults
with moderate-to-severe AD.

Methods
Study Design
This longitudinal, prospective, observational study combined
patient surveys with patient health care claims data. Adult
commercially insured enrollees were identiﬁed using enrollment
information and medical and pharmacy claims from the Optum
Research Database, which includes approximately 14 million people in commercial plans annually. Optum worked with the health
insurer and a central institutional review board to obtain appropriate approvals for the study.
Patients with a diagnosis of AD by a dermatologist or allergist/
immunologist over the past 5 years, and a ﬁlled prescription or inofﬁce administration of a systemic immunosuppressant (cyclosporine, azathioprine, mycophenolate mofetil, methotrexate,
cyclophosphamide) or SCS (betamethasone, cortisone, cosyntropin,
dexamethasone, hydrocortisone, methylprednisolone, prednisolone, prednisone, triamcinolone) that could be taken for AD or
phototherapy over the past 6 months, and who met other inclusion
criteria were contacted by mail to participate. Biologic treatments
for AD were not available at the start of the study. Inclusion criteria
were as follows: patients aged 18 years or older with at least 1
medical claim with an International Classiﬁcation of Diseases,
Ninth Revision, Clinical Modiﬁcation (ICD-9-CM) diagnosis code
(691.8) or ICD-10-CM diagnosis code (L20.0/L20.81/L20.82/L20.83/
L20.84/L20.89/L20.9) for AD from a dermatologist or allergist/
immunologist over the past 5 years, or at least 1 medical claim with
a diagnosis code for contact dermatitis because of an unspeciﬁed
condition (ICD-9: 692.9, ICD-10: L25.9), or rash and other
nonspeciﬁc skin eruption (ICD-9:782.1, ICD-10: R21) from a
dermatologist or allergist/immunologist over the past 5 years, and
at least 2 nondiagnostic medical claims at least 30 days apart with a
diagnosis code for asthma, food allergies, or allergic rhinitis; at least
1 pharmacy claim or medical claim over the last 6 months for any
oral corticosteroid, injectable corticosteroid, phototherapy

treatment, or immunosuppressant; continuous enrollment with
both medical and pharmacy beneﬁts in a large commercial US
health insurer during the past 6 months; able and willing to complete surveys; with a self-reported AD diagnosis in the patient
survey; and moderate-to-severe AD over the past 12 months using
the RajkaeLangeland criteria.24
Exclusion criteria were as follows: participation in a clinical
trial for AD in the past 6 months; or at least 2 nondiagnostic
medical claims at least 30 days apart with a diagnosis code for
conditions that may be treated with SCS or systemic immunosuppressants during the past 5 years; or at least 1 pharmacy or
medical claim for an immunosuppressant in the past 5 years or; at
least 2 nondiagnostic medical claims at least 30 days apart with a
diagnosis code for conditions that may be treated with immunosuppressants. The study protocol received ethics approval and a
waiver of authorization from the New England institutional review
board.
The diagnosis of AD and the severity (based on RajkaeLangeland
criteria during the previous 12 months), were veriﬁed by patients at
baseline survey completion. Self-reported systemic medication use
was collected.
Outcomes
Eligible participants were asked to complete a baseline paper
survey, followed by web-based surveys at 3, 6, 9, and 12 months,
with shorter monthly web-based surveys in between. The current
analysis reports results from the baseline paper survey.
Sociodemographic information, including patient race,
ethnicity, marital status, education level, and household income
level, was collected. In addition, the following clinical characteristics were collected: patient conﬁrmation of AD diagnosis by a
health care professional, age at AD diagnosis, and self-reported
disease severity. Disease severity was graded using the
RajkaeLangeland criteria, which was developed to assess severity
over the past 12 months during a single clinical consultation.24
Medications taken for AD, including systemic immunosuppressants, SCS, topical corticosteroids, phototherapy, antibiotics,
and antihistamines that were used 6 or more months ago, 1 month
to less than 6 months ago, and within the last month, were reported. In addition, the 11-item Treatment Satisfaction Questionnaire for Medication (TSQM-II) was used to assess medication
effectiveness, side effects, convenience of use, and overall satisfaction. The TSQM scores range from 0 to 100, and higher scores
represent better satisfaction.25
Signs and symptoms of AD were also reported. Patients were
asked questions about their ﬂares to determine whether they were
currently experiencing a ﬂare, the percentage of patients reporting
1 or more ﬂares, and the frequency of ﬂares. The questionnaire also
asked about the duration and treatment of ﬂares, recovery from
ﬂares, and how often and how much patients worried about their
next ﬂare. The Patient-Orientated Eczema Measure (POEM), which
is a 7-item measure of symptom frequency over the past week, was
used to determine short-term eczema severity. The POEM scores
range from 0 (no eczema) to 28 (very severe eczema).26,27 The
average pruritus Numeric Rating Scale (NRS), which is composed of
2 questions each with an 11-point numeric scale, was used to
measure itch at the worst moment and itch overall during the
previous 24 hours. Pruritus NRS scores range from 0 to 10, and
higher scores represent worse itch.28
The Dermatology Life Quality Index (DLQI) is a 10-item questionnaire that was used to assess how AD affected QoL over the past
week. Scores range from 0 to 30, with higher scores indicating
greater impairment of QoL.29 The Work Productivity and Activity
Impairment scale (WPAI) is a 6-item instrument, which was used to
determine how AD affected the ability to work and perform regular
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activities over the past week. Higher scores indicate greater
impairment of work productivity and daily activities.30,31

Table 1
Baseline Patient Demographics and Characteristics
Demographicsa

Total
(N ¼ 801)

Mean age, y (SD)

45.21 (13.84)
n

%

363
396
42

45.32
49.44
5.24

226
575

28.21
71.79

72
185
402
142

8.99
23.10
50.19
17.73

67
723
11

8.48
91.52
d

665
66
15
41
31
6

83.65
8.30
1.89
5.16
3.90
e

519
14
63
9
190
6

65.28
1.76
7.92
1.13
23.90
e

9
229
395

1.13
28.77
49.62

163
5

20.48
d

631
170

78.78
21.22

55
133
171
127
287
28

7.12
17.21
22.12
16.43
37.13
e

99
59
111
529
3

12.41
7.39
13.91
66.29
e

590
211

73.66
26.34

307
287

38.33
35.83

207

25.84

Statistical Analysis
Chi-squared tests and t tests were used for comparisons of demographic and outcome measures. Spearman’s rank-order correlation analyses were conducted to examine the relationship
between the number of ﬂares and patient-reported outcome
measures (POEM categories, POEM sleep disruption, NRS at worse
moment, NRS overall, and DLQI scores). Stratiﬁed analyses were
conducted by AD disease severity (moderate vs severe) based on
the RajkaeLangeland criteria.
Unless speciﬁed, tests of signiﬁcance were 2-tailed and carried
out at the 5% level of signiﬁcance. All analyses were performed
using SAS software version 9.4 (SAS Institute Inc, Cary, NC).

Results
Patient Characteristics
Altogether, 6000 potential study participants were contacted
with the baseline paper survey with a response rate of 24.1%. Based
on 6000 potential participants, 10.8% (n ¼ 647) were ineligible;
8.0% (n ¼ 481) could not conﬁrm being diagnosed with AD, and
2.5% (n ¼ 148) did not have moderate-to-severe AD. The remaining
0.3% (n ¼ 18) were ineligible because they had participated in a
clinical trial for the treatment of AD in the prior 6 months, had no
internet access, were unable to complete the survey, or had a language barrier (eFig 1 in the Online Repository). Altogether,
13.3% (n ¼ 801) participants were included in the analysis.
The mean (standard deviation [SD]) age of patients who
enrolled into the study was 45.2 (13.8) years (Table 1) vs 46.9 (13.9)
years in the group who did not return a survey (P ¼ .001) (data not
shown); 71.8% who enrolled into the survey were female vs 66.2% in
the group who did not return a survey (P ¼ .002) (data not shown).
Many patients (66.3%) reported that they were diagnosed with
AD at 21 years or older (Table 1). Per the self-reported
RajkaeLangeland criteria, 73.7% of patients had moderate
(4.5-7.5) and 26.3% had severe AD (8-9) (Table 1).
In the 12 months before the baseline survey, 74.2% of patients
reported no or less than 3 months of remission (time when
symptoms of AD were temporarily absent) (Table 1). The most
common medications patients reported using within the past
month were topical corticosteroids (63.6%), whereas 11.4% and
5.1% of patients used SCS and systemic immunosuppressants,
respectively (eFig 2 in the Online Repository).
Patient-Reported Flares
Overall, 81.3% of patients had experienced at least 1 ﬂare
over the past month (Table 2). Patients with severe AD
(RajkaeLangeland score 8) experienced signiﬁcantly more ﬂares
than patients with moderate AD (RajkaeLangeland score: 4.5-7.5)
(2.4 vs 1.6, P < .001) (Table 2).
AD Symptoms
The mean (SD) POEM score (measure of symptom frequency)
over the past week was 10.3 (7.6); 57.6% of patients reported
moderate-to-very-severe symptoms over the past week (POEM
scores 8) (Table 3). The mean (SD) pruritus NRS score for worst
itch during the previous 24 hours was 5.1 (3.2); 34.3% of patients
experienced 1 to 4 days of sleep disruption over the past week
(Table 3). Patients currently experiencing a ﬂare had signiﬁcantly
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Age
18-44
45-64
65þ
Sex
Male
Female
Geographic region
Northeast
Midwest
South
West
Hispanic
Yes
No
Missing
Raceb
White or Caucasian
Black or African American
American Indian or Alaska Native
Asian or Paciﬁc Islander
Other
Missing
Marital status
Married/living with partner
Widowed
Divorced
Separated
Never married
Missing
Education
Less than high school
High school or equivalent
College graduate
(2-year or 4-year degree)
Graduate school
Missing
Employedc
Yes
No
2015 Household income
<$25,000
$25,000 to $49,999
$50,000 to $74,999
$75,000 to $99,999
>$100,000
Missing
Age at AD diagnosis
Under 5 years
5-10 years
11-20 years
21 years or older
Missing
AD severity categories
(RajkaeLangeland grading system).
Moderate (4.5-7.5)
Severe (8-9)
Total time patients experienced
remission from AD
No remission during past 12 months
<3 months of remission during the
past 12 months
3 or more months of remission during the
past 12 months

AD, atopic dermatitis; SD, standard deviation.
a
Demographic characteristics were survey-based, except age, sex, and geographic
region, which were claims-based.
b
Respondent could select more than 1 response.
c
Employment status (working for pay) was derived from the ﬁrst question in the
Work Productivity and Activity Impairment scale.
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higher mean POEM and pruritus NRS scores than patients not
experiencing a ﬂare (P < .001) (Figs 1A and 1B). For 5 to 7 days of
the week, 67.4% of patients currently experiencing a ﬂare had itchy
skin vs 22.0% of patients not experiencing a ﬂare (P < .001).
Patients with severe AD had a higher mean POEM score (16.0 vs
8.2) and pruritus NRS score for itch at the worst moment (6.9 vs 4.5)
than patients with moderate AD (P < .001 for all) (Table 3). For 3 to 7
days of the week, 54.0% of patients with severe AD had sleep
disruption vs 12.2% of patients with moderate AD (Table 3). For 5 to
7 days of the week, 77.3% of patients with severe AD had itchy skin
vs 36.7% of patients with moderate AD (P < .001).
QoL
The mean DLQI score among all participants was 6.4; 43.9% of
patients reported that AD had a moderate to extremely large effect
on QoL (DLQI 6) (Table 3). Quality of life, as measured by DLQI,
was worse for patients currently experiencing a ﬂare than for those
not experiencing a ﬂare (8.6 vs 3.7; P < .001) (Fig 1C). The number
of ﬂares correlated moderately with QoL (correlation coefﬁcient,
0.4502; P < .001) (data not shown). Patients with severe AD had
higher mean DLQI scores than patients with moderate AD (10.6 vs
5.0; P < .001) (Table 3). Patients with severe AD also reported
signiﬁcantly worse outcomes on all DLQI items compared with
those with moderate AD (all P < .001).
Treatment Satisfaction
The mean (SD) TSQM scores for effectiveness, convenience, and
global satisfaction were 50.1 (24.2), 64.1 (17.5), and 60.2 (21.5),

respectively. The mean (SD) TSQM score for side effects was 87.9
(23.3) (Table 3). Patients with AD currently experiencing ﬂares had
signiﬁcantly lower (P < .001) TSQM scores across all domains than
patients with AD not experiencing ﬂares (Fig 2A). Patients with
severe AD also experienced signiﬁcantly lower (P < .001) TSQM
scores across all domains than patients with moderate AD (Table 3).
Workplace Productivity
Among working patients (78.8%) that reported missing work,
the mean (SD) number of hours missed because of AD was 7.1 (8.2)
hours in the past 7 days (Table 3). Except for percentage of work
time missed because of AD and absenteeism, and number of hours
missed from work, outcomes were signiﬁcantly worse across all
other WPAI domains/questions/categories (P < .001) among patients with AD experiencing ﬂares (Figs 2B and 2C) compared with
those not experiencing ﬂares, as well as patients with severe vs
moderate AD (Table 3). Patients with severe AD also had signiﬁcantly greater impairment while working, as well as in usual activities and overall work impairment (all P < .001), than those with
moderate AD (Table 3).
Discussion
This study found that, regardless of baseline AD severity, adults
with AD generally experienced a high level of burden relating to
disease symptoms, recurrent ﬂares, impaired QoL, reduced work
productivity, and daily activity impairment. This burden was
especially higher among patients currently experiencing a ﬂare.

Table 2
Baseline Monthly Patient-Reported Atopic Dermatitis Flares Among the Total Population and Stratiﬁed by Disease Severity
Total (N ¼ 801)

Disease severity
Moderate disease
(n ¼ 590)

AD ﬂares, n (%)
Are you currently experiencing a ﬂare of your AD?
Yes
449 (56.20)
No
350 (43.80)
Missing
2 (e)
Over the past month, how many ﬂares have you experienced?
0
149 (18.70)
1
186 (23.34)
2
157 (19.70)
>2
305 (38.27)
Missing
4 (e)
Number of ﬂares experienced over the past month, n; mean (SD).a
797; 1.78 (1.15)
Over the past month, on average, approximately how long did each ﬂare(s) last?
<1 week
145 (22.34)
1 week to <2 weeks
205 (31.59)
2 weeks to <3 weeks
117 (18.03)
3 or more weeks
182 (28.04)
Missing
3 (d)
Over the past month, how often did you worry about having a ﬂare of your AD?
Always
170 (21.30)
Often
188 (23.56)
Sometimes
237 (29.70)
Rarely
136 (17.04)
Never
67 (8.40)
Missing
3 (e)
Over the past month, on average, how worried were you about your next ﬂare?
Extremely worried
74 (9.28)
Very worried
115 (14.43)
Somewhat worried
283 (35.51)
Not very worried
228 (28.61)
Not at all worried
97 (12.17)
Missing
4 (e)

P
Severe disease
(n ¼ 211)

294 (50.00)
294 (50.00)
2 (e)

155 (73.46)
56 (26.54)
0 (e)

< .001
< .001
e

141
156
116
174
3

8
30
41
131
1

< .001
< .001
1.000
< .001
d

(24.02)
(26.58)
(19.76)
(29.64)
(e)

587; 1.55 (1.15)

(3.81)
(14.29)
(19.52)
(62.38)
(e)

210; 2.40 (0.87)

< .001

110
143
93
100
3

(24.66)
(32.06)
(20.85)
(22.42)
(d)

35 (17.24)
62 (30.54)
24 (11.82)
82 (40.39)
0 (d)

.042
.717
.006
<.001
d

81
123
199
122
62
3

(13.80)
(20.95)
(33.90)
(20.78)
(10.56)
(e)

89 (42.18)
65 (30.81)
38 (18.01)
14 (6.64)
5 (2.37)
0 (e)

<.001
.005
<.001
<.001
<.001
d

27
64
215
192
88
4

(4.61)
(10.92)
(36.69)
(32.76)
(15.02)
(e)

47 (22.27)
51 (24.17)
68 (32.23)
36 (17.06)
9 (4.27)
0 (e)

<.001
<.001
.276
<.001
<.001

AD, atopic dermatitis; SD, standard deviation.
Patients were asked whether they experienced none, 1, 2, or more than 2 ﬂares. Clinically, it was not expected that patients would be able to experience more than 3 distinct
ﬂares in a month; therefore, a value of 3 was assigned to those having more than 2 ﬂares to calculate the mean number of ﬂares.

a
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Table 3
Baseline Patient-Reported AD Symptoms, Quality of Life, Satisfaction, and Work Productivity Among the Total Population and Stratiﬁed by Disease Severity
Patient-reported outcomes

Total (N ¼ 801)

Disease severity
Moderate disease
(n ¼ 590)

Pruritus NRS, n; mean (SD)
Itch at the worst moment during the
797; 5.10 (3.22)
586; 4.46 (3.21)
previous 24 hours
POEM sleep disruption (over the past week, on how many nights has your sleep been disturbed because of eczema?)
No days
419 (52.38)
380 (64.52)
1-2 days
195 (24.38)
137 (23.26)
3-4 days
79 (9.88)
40 (6.79)
5-6 days
36 (4.50)
12 (2.04)
Every day
71 (8.88)
20 (3.40)
Missing
1 (d)
1 (d)
POEM score, n; mean (SD)
800; 10.28 (7.62)
589; 8.24 (6.64)
POEM categories
Clear or almost clear (0-2)
139 (17.38)
136 (23.09)
Mild eczema (3-7)
200 (25.00)
169 (28.69)
Moderate eczema (8-16)
270 (33.75)
206 (34.97)
Severe eczema (17-24)
157 (19.63)
69 (11.71)
Very severe eczema (25-28)
34 (4.25)
9 (1.53)
Missing
1 (d)
1 (d)
789; 6.44 (6.28)
581; 4.95 (5.09)
DLQI score,a n; mean (SD)
DLQI categories, n (%)
No effect on QoL (0-1)
180 (22.81)
171 (29.43)
Small effect on QoL (2-5)
263 (33.33)
211 (36.32)
Moderate effect on QoL (6-10)
176 (22.31)
116 (19.97)
Very large effect on QoL (11-20)
131 (16.60)
72 (12.39)
Extremely large effect on QoL (21-30)
39 (4.94)
11 (1.89)
Missing
12 (d)
9 (d)
TSQM score,b n; mean (SD)
Effectiveness
800; 50.08 (24.20)
589; 53.34 (23.75)
Side effects
799; 87.85 (23.31)
588; 90.92 (20.17)
Convenience
796; 64.09 (17.53)
586; 66.24 (17.29)
Global satisfaction
797; 60.17 (21.47)
587; 63.27 (20.25)
WPAI score,c n; mean (SD)
Percent of time missed or impaired in the past 7 days because of AD
Percent work time missed
564; 2.11 (10.25)
413; 1.69 (9.18)
(absenteeism)
Percent impairment at work
559; 14.74 (21.35)
411; 11.46 (18.45)
(presenteeism)
Percent overall work impairment
558; 15.47 (22.26)
410; 12.21 (19.65)
(work productivity loss, or
absenteeism þ presenteeism)
Percent impairment in regular daily
792; 18.88 (24.76)
582; 14.09 (21.19)
activities
Hours of work missed or impaired in the past 7 days because of AD
Hours missed from work
625; 0.63 (3.16)
462; 0.51 (3.02)
(absenteeism)
Hours missed from work
56; 7.05 (8.19)
32; 7.33 (9.15)
(absenteeism) for those who
missed work
Hours impaired at work
559; 5.53 (8.37)
411; 4.30 (7.28)
(presenteeism)
Hours of overall work impairment
558; 6.11 (9.43)
410; 4.78 (8.17)
(work productivity loss, or
absenteeism þ presenteeism)

P
Severe disease
(n ¼ 211)
211; 6.87 (2.52)

<.001

39 (18.48)
58 (27.49)
39 (18.48)
24 (11.37)
51 (24.17)
0 (d)
211; 15.99 (7.26)

<.001
.225
<.001
<.001
<.001
d
<.001

3 (1.42)
31 (14.69)
64 (30.33)
88 (41.71)
25 (11.85)
0 (d)
208; 10.63 (7.34)

<.001
<.001
.236
<.001
<.001
d
<.001

9
52
60
59
28
3

(4.33)
(25.00)
(28.85)
(28.37)
(13.46)
(d)

<.001
.003
.011
<.001
<.001
d

41.00
79.30
58.07
51.51

(23.14)
(28.77)
(16.83)
(22.42)

<.001
<.001
<.001
<.001

151; 3.26 (12.71)

.165

148; 23.85 (25.83)

<.001

148; 24.50 (26.31)

<.001

210; 32.14 (28.85)

<.001

211;
211;
210;
210;

163; 0.98 (3.52)

.124

24; 6.69 (6.88)

.775

148; 8.95 (10.10)

< .001

148; 9.79 (11.51)

< .001

AD, atopic dermatitis; DLQI, Dermatology Life Quality Index; NRS, numeric rating scale; POEM, Patient-Orientated Eczema Measure; QoL, quality of life; SD, standard deviation;
TSQM, Treatment Satisfaction Questionnaire for Medication; WPAI, Work Productivity and Activity Impairment.
a
DLQI scores range from 0 (no effect on QoL) to 30 (extremely large effect on QoL).
b
TSQM scores range from 0e100, where higher scores represent better satisfaction.
c
Higher WPAI scores indicate greater impairment.

Just over a quarter of patients in this study (26.3%) reported
severe AD. A study by Barbarot and colleagues,6 which used 3
validated measures to score severity (Patient-Orientated Scoring
AD, POEM, and Patient Global Assessment), found 21%, 17%, and
8% of US patients, respectively, had severe AD. Although the results
are similar, in our study, severity was assessed based on
RajkaeLangeland criteria (provides a 12-month look back at disease severity), whereas Barbarot and colleagues assessed severity
with Patient-Orientated Scoring AD (3-day recall period).
Regardless of baseline AD severity, and despite having received
systemic agents in the past 6 months, a signiﬁcant proportion of

patients (38.3%) had not experienced remission in the prior 12
months. In addition, 34.3% of patients experienced 1 to 4 days of
sleep disturbance per week, consistent with a study by Simpson
and colleagues in which 32.4% of patients experienced sleep
disturbance for 1 to 4 nights per week.8 Many patients (81.3%)
experienced frequent ﬂares in the past month, and almost half
worried often or always about having a ﬂare of AD. These results
demonstrate that underlying disease is not well controlled, and
patients experience frequent exacerbations.
This study demonstrated that during periods of ﬂares, disease
burden was generally similar to the overall burden in patients with
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Figure 1. Baseline atopic dermatitis patient-reported outcomes by current atopic dermatitis ﬂare status. A: Peak pruritus Numeric Rating Scale (NRS) score; B: PatientOrientated Eczema Measure (POEM) score; C: Dermatology Life Quality Index (DLQI) score. QoL, quality of life.

severe AD, regardless of baseline AD severity. Among patients with
severe AD, the mean pruritus NRS score for worst itch during the
previous 24 hours was 6.9, and a similar score was observed among
patients when ﬂaring (6.3). Itch and difﬁculty sleeping have been
reported to be the most frequent symptoms in adults with AD,32
and because itch can cause loss of sleep, it may further contribute
to fatigue and reduce functional activities and QoL.33,34 Work productivity and daily activities were negatively affected by symptoms
of AD, with individual DLQI items showing a substantial impact on
social and leisure activities, and work or studying, particularly in
those with severe AD. The mean DLQI score observed for patients
with severe AD (10.6) was consistent with 2 previous studies of
patients with AD (10.7 and 14.3).8,35 Similar DLQI scores were
observed among patients regardless of baseline AD severity during
periods of ﬂares (8.6). Among working patients with severe AD and
currently ﬂaring patients who missed work, the mean number of
hours missed because of AD was 6.7 and 6.6 hours in the past 7
days, respectively.
Despite using systemic treatments, patients with severe and
currently ﬂaring AD were similarly dissatisﬁed with the medications that they were taking for their AD, as reﬂected by the mean
TSQM effectiveness and global satisfaction scores. The TSQM scores
range from 0 to 100,25 and higher scores represent better satisfaction; therefore, the scores indicate that patients were relatively
unsatisﬁed with their medication. The results are similar to those
seen in a previous study, which used a 100-mm visual analog scale
to assess treatment (‘0’ signifying ‘very unsatisﬁed’ and ‘100’
signifying ‘very satisﬁed’), and found the mean visual analog scale
score to be 59.6.36 The TSQM mean score for side effects was surprisingly high among patients with severe and currently ﬂaring AD,

highlighting that the side effects were acceptable for patients given
the severity of their symptoms. Given the serious safety concerns
with several of the systemic agents, this underscores the treatment
challenges for patients with severe AD.
This observational study allowed for the examination of treatment patterns and patient outcomes in a real-world setting, away
from the highly controlled environment of clinical trials. Strengths
include sufﬁcient sample size and prospective survey of treatment
satisfaction, AD symptoms, QoL, and work productivity reported
directly by the patient. Some study limitations should be noted.
This study relied on patient recall, which may be subject to
misclassiﬁcation. In particular, 66.3% reported being diagnosed
with AD at 21 years of age or older. These may be cases of adultonset or adult-recurrent AD, which is reported commonly among
adults with AD.37 Alternatively, patients may not recall being
diagnosed with AD earlier in life. Age at AD onset was not assessed
by a physician. Obtaining a physician diagnosis of AD was not
possible; however, all patients included in the analysis conﬁrmed
they had a health care diagnosis of AD or atopic eczema, and a
record of a prescription for a systemic medication that could be
taken for AD was available. Atopic dermatitis severity was based on
self-reported RajkaeLangeland criteria, rather than physician
assessment. Patients could have inaccurately overestimated or
underestimated disease severity. This large study sample was
drawn from a population of commercially insured patients and may
not be generalizable to all patients with AD. In addition, potential
selection bias occurs commonly for patients completing the surveys. We do not believe this to be a major issue because no major
differences of demographics were found among respondents and
nonrespondents. It was not possible to compare patients in this
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Figure 2. Baseline atopic dermatitis (AD) patient-reported outcomes by current atopic dermatitis ﬂare status. A: Mean Treatment Satisfaction Questionnaire for Medication
(TSQM) score*; B: Work Productivity and Activity Impairment (WPAI) questionnairedmean percentage of time missed or impairedy; C: WPAI questionnairedmean hours of
work missed or impaired in the past 7 days because of atopic dermatitis.* TSQM scores range from 0 to 100, where higher scores represent better satisfaction. yHigher WPAI
scores indicate greater impairment and are over the past 7 days due to AD.

study with patients with moderate-to-severe AD who had not
previously received systemic medications; however, this could be a
potential area for future research.
In conclusion, adults with moderate-to-severe AD treated
with systemic agents reported signiﬁcant burden, including disease symptoms, recurrent ﬂares, impaired QoL, reduced work
productivity, and impairment in daily activities. These results
suggest that patients with AD still have signiﬁcant unmet therapeutic needs.
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eFigure 1. Patient population. AD, atopic dermatitis.
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eFigure 2. Baseline atopic dermatitis medications used. AD, atopic dermatitis. *Oral or injectable. yOral immunosuppressants included: cyclosporine, azathioprine, mycophenolate, mofetil, methotrexate, cyclophosphamide.

