ActaDV

ActaDV

1/7

ORIGINAL ARTICLE

The Impact of Systemic Treatment of Atopic Dermatitis on
Depressive Symptoms: A Prospective Clinical Cohort Study
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Information on depressive symptoms among patients
with atopic dermatitis (AD) undergoing systemic
treatment in a real-world setting is scarce. This pro-
spective real-world clinical cohort study analysed data
from SwedAD, a Swedish national register comprising
patients with AD undergoing systemic treatment. Data
were collected at baseline (n=120) and at follow-up at
6 months (range 3-9 months, n=59), and 12 months
(10 months or later, n=36). Depression was assessed
with the Montgomery-Asberg Depression Rating Scale-
Self-report (MADRS-S) and AD with the Eczema Area
Severity Index, the Patient-Oriented Eczema Measure,
the Dermatology Life Quality Index and evaluation of
pruritus. More than half of patients with moderate-
to-severe AD had depressive symptoms at baseline,
249% presented with moderate-to-severe depression
and 3% had pronounced suicidal ideation. Systemic
treatment of AD significantly reduced both depression
and AD symptoms at 6 months, and this positive ef-
fect remained at 12 months. In conclusion, depressive
symptoms are common among adults with moderate-
to-severe AD. Systemic treatment of AD significantly
reduced depressive symptoms in parallel with AD
symptoms.
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Atopic dermatitis (AD) is one of the most common
chronic inflammatory skin diseases. A recent syste-
matic review reported the 1-year prevalence of doctor-
diagnosed AD assessed in adults in Europe in the year
2000 or later as ranging between 1.2% and 8.7% (1).
The symptoms are characterized by dry skin, intensive
itch, and recurrent eczematous lesions (2). A defective
skin barrier, microbiome changes, dysfunctional T-cell-
dominated skin inflammation and neuroinflammation
involving itch, as well as environmental and genetic
factors, are important in the pathogenesis (3). AD can
have detrimental impacts on health-related quality
of life (HRQoL) including severe sleep disturbance,

SIGNIFICANCE

Eczema or “atopic dermatitis” is one of the most com-
mon chronic skin disorders globally. The aim of the cur-
rent study was to describe the occurrence of depression
among adults with moderate-to-severe atopic dermatitis
treated in a routine dermatological setting, and to com-
pare depressive symptoms before and during systemic tre-
atment. Data from a web-based Swedish national quality
register comprising patients with atopic dermatitis on sys-
temic treatment were analysed. More than half of patients
with moderate-to-severe atopic dermatitis had depressive
symptoms before treatment. Treatment of atopic dermati-
tis reduced both depressive symptoms, suicidal thoughts
and symptoms of atopic dermatitis at 6 months, and this
effect remained at 12 months.

psychosocial stress, limitations of daily activities and a
negative occupational impact (4). Previous systematic
reviews and meta-analyses have found an association
between AD or AD severity and depression and suicidal
ideation, although the results are conflicting (5-7). The
underlying causes of these associations are not fully
understood. It has been suggested that depression is a
manifestation of physical and psychosocial burden from
chronic disease (8).

Systemic treatment is indicated for severe cases of AD
when first-line topical treatment and UV therapy have fai-
led or are not feasible. Conventional systemic treatment
includes methotrexate (MTX), azathioprine, ciclosporin
and mycophenolic acid (9). Data on the effects of some of
these drugs are limited and only ciclosporin is approved
for AD in Europe. Dupilumab, a monoclonal antibody
that inhibits interleukin-4 and interleukin-13 signalling,
was approved in 2017 as the first biologic for AD (9).
Real-world data have shown dupilumab to be effective
and well-tolerated, although ocular adverse events are
common (10). Patients with AD receiving dupilumab
have shown significantly improved Hospital Anxiety and
Depression Scale (HADS) scores in clinical trials (11),
but no suicidal ideation data were reported. However, the
effectiveness of treatment in clinical trials cannot always
be generalized to treatment delivered in routine care. A
motivating treatment team monitoring the therapy may
affect outcomes. Furthermore, data on the prevalence and
magnitude of depressive symptoms among patients with
moderate-to-severe AD in a clinical setting are limited.
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The primary aim of this study was to describe the pre-
valence and magnitude of depressive symptoms, including
suicidal ideation, in adults before and during systemic treat-
ment of moderate-to-severe AD in routine dermatological
care. Moreover, we wanted to investigate the correlation
between depression and clinician-reported AD severity,
patient-reported AD severity, HRQoL and pruritus.

PATIENTS AND METHODS
Study design

This prospective real-world clinical cohort study used data from
SwedAD, a web-based Swedish national quality register com-
prising patients with AD on systemic pharmacotherapy (12).
The register includes demographic data, information on atopic
comorbidity, previous and current treatments, and various eczema
outcomes. Patient-reported data are collected via tablets or mobile
phones at each patient visit and investigator-reported data are
entered using a computer. The platform includes data from the
Karolinska University Hospital from 10 January 2017 and was
launched for national use on 1 September 2019. The current study
analysed data from 1 June 2017 through 17 August 2021, based
on 446 patients from 29 participating clinics.

Baseline findings were analysed at start of the first treatment
registered in SwedAD (within 4 weeks before start and up to 2
weeks after start). Follow-up data at 6 months (range 3—9 months)
and 12 months (> 10 months) were also analysed.

The study was approved by the Regional Ethics Review Board
in Stockholm (2021/00394).

Outcome measures

The primary outcome measure was the Montgomery-Asberg
Depression Rating Scale-Self-report (MADRS-S), a version of
MADRS used for self-assessment of depression (13, 14). The
questions in MADRS-S cover 9 items: depressed mood, feelings
ofunease, reduced sleep, reduced appetite, concentration difficul-
ties, lassitude, inability to feel, pessimism and suicidal thoughts.
Each item can score between 0 and 6, and thus the sum can
range between 0 and 54 (15). The cut-off scores recommended
by Svanborg & Ekselius, including the score for severe depres-
sion recommended by Snaith et al., were used in this study (no
depression defined as 0—12, mild depression as 13—19, moderate as
20-34 and severe as > 35) (16—18). For the suicidal thoughts item
(number 9), 0 means “enjoys life or takes it as it comes” and 6 “ex-
plicit plans for suicide when there is an opportunity”. Exhibiting
marked suicidal ideation was defined as an item number 9 score
> 4 (suicidal thoughts common/better off dead) (19). Secondary
outcomes were the Eczema Area Severity Index (EASI) (20), the
Patient-Oriented Eczema Measure (POEM) (20), the Dermatology
Life Quality Index (DLQI) (21) and pruritus intensity. A 0—10 cm
visual analogue scale was initially used for self-assessment of the
latter (22), but from September 2019 it was replaced by a 0-10
peak pruritus numerical rating scale (NRS-11) as recommended by
HOME (Harmonising Outcome Measures for Eczema) (23, 24).

Covariates

Data on location of eczema during the last 12 months, emotional
stress (if the patient felt that ongoing emotional factors influenced
their current eczema), work limitations due to eczema and level of
education were extracted from SwedAD. Emotional stress and data
of work limitations were assessed within <28 days from start of
treatment. Information about prescription of antidepressants was
available from computerized medical records.
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Study population

The inclusion criteria were as follows: (i) age >15 years,
(ii) complete register data for MADRS-S at baseline, and
(i) initiation of systemic treatment during the study period. In
total, 120 patients with complete baseline data were included.
Patients who discontinued treatment due to adverse events
(MTX n=1, dupilumab n=3), for unknown reason (MTX n=1),
inadequate treatment response (MTX=1), or recently had been
included in SwedAD with too short follow-up periods (n=15) or
had started systemic treatment; however, with no follow-up data
for unknown reason (n=40) at the 3-months or later were excluded
from all follow-up analyses. Patients who discontinued treatment
due to adverse events (MTX n=1), for unknown reasons (MTX
n=1, dupilumab »n =2), inadequate treatment response (MTX=1)
or had any missing data (n=18) at 10 months or later were ex-
cluded from analyses at 12 months. The type of side-effects were
not available in the dataset. At the 6-month follow-up, a total of
59 patients were included for further analysis. In total, 36 patients
had complete records at baseline, 6 months and 12 months. Details
for time periods are given in tables.

Statistical analysis

Baseline characteristics were expressed in proportions (%) of
the total numbers of individuals observed and continuous data
as medians with ranges. The Mann—Whitney U test was used for
analyses of independent samples. Categorical data and dicho-
tomous variables were compared, in terms of differences between
proportions, using the x? test. Dependent follow-up data between
start and 6 months were investigated with the Wilcoxon signed-
rank test. Friedman’s repeated measurements analysis of variance
(ANOVA) was used to analyse long-term follow-up, and pairwise
comparison with Bonferroni correction to compare MADRS-S
differences at start and follow-ups at 6 and 12 months. Adjusted
means were calculated with repeated measurement ANOVA. The
correlations between outcome measures were determined with
Spearman’s rank order correlation. Statistical significance was
defined as p-values <0.05. All analyses were performed using
SPSS, version 20 (IBM, Armonk, NY, USA).

RESULTS

Baseline patient characteristics

Among the 120 patients eligible for analyses, females
represented 42.5% (Table I). Median age at entry was
39.0 years (range 17-82). Eight patients had already been
on antidepressants for more than 3 months at baseline,
and 2 started on antidepressants within 3 months before
treatment start. At baseline, antidepressant use was signi-
ficantly higher among females (21.9%) than males (6.0%).
None of the patients on antidepressants were excluded
from the analyses. Median MADRS-S (range) was 14.0
(0-50), with no significant difference between the sexes.
In total, 35 (29.2%) met the criteria for a mild depres-
sion and 29 (24.2%) met the criteria for a moderate-to-
severe depression. Among patients with complete data of
MADRS-S items (n=117), 4 (3.4%) patients presented
with marked suicidal ideation. The median EASI scores
were significantly higher among males than females, but
DLQI was significantly higher among females. There
were no other significant differences of baseline charac-
teristics with respect to sex. Among patients with data on
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Table I. Baseline characteristics of patients with atopic dermatitis on systemic treatment

All cases Women Men
n=120 n=51(42.5%) n=69 (57.5%) p-value

Age, median (range) 39.0 (17-82) 38.0 (18-82) 42.0 (17-77) 0.561
MADRS-S, median (range) 14.0 (0-50) 15.0 (0-44) 12.0 (0-50) 0.263

Montgomery-Asberg Depression Rating Scale-Self-report 0-12 p, No depression, n (%) 56 (46.7) 21 (41.2) 35 (50.7) 0.420

Montgomery-Asberg Depression Rating Scale-Self-report 13-19 p, Mild depression, n (%) 35 (29.2) 19 (37.3) 16 (23.2)

Montgomery-Asberg Depression Rating Scale-Self-report 20-34 p, Moderate depression, n (%) 24 (20.0) 9 (17.6) 15 (21.7)

Montgomery-Asberg Depression Rating Scale-Self-report 35 p, Severe depression, n (%) 5(4.2) 2 (3.9) 3(4.3)
Eczema Area Severity Index®, median (range) 16.7 (1-50) 12.7 (1-40) 20.65 (1-50) 0.009*
Patient-Oriented Eczema Measure®, median (range) 22.0 (1-28) 23.0 (5-28) 21.0 (1-28) 0.653
Dermatology Life Quality Index®, median (range) 15.0 (1-30) 16.0 (2-28) 12.0 (1-30) 0.047*
Pruritus? (VAS/NRS-11), median (range) 7.0 (0.1-10.0) 7.8 (0.1-10.0) 7.0 (0.4-10.0) 0.143
Education®, n (%)

<9 years 9 (10.0) 3(8.1) 6 (11.3) 0.598

>9-12 years 43 (47.8) 20 (54.1) 23 (43.4)

>12 years 38 (42.2) 14 (37.8) 24 (45.3)
Treatment, n (%)

Ciclosporin 3 (2.5) 2(3.9) 1(1.4) 0.441

Dupilumab 91 (75.8) 36 (70.6) 55 (79.7)

Methotrexate 26 (21.7) 13 (25.5) 13(18.8)
Ongoing emotional stress', n (%) 44 (48.9) 20 (55.6) 24 (44.4) 0.302
Facial eczema in the last 12 months9, n (%) 73 (76.8) 28 (75.7) 45 (77.6) 0.830
Hand eczema in the last 12 months", n (%) 74 (77.9) 30 (81.1) 44 (75.9) 0.550
Work limitation due to eczema', n (%) 17 (28.3) 6 (22.2) 11(33.3) 0.342
Alcohol consumptiond, n (%)

Never 23 (28.7) 11 (35.5) 12 (24.5) 0.853

1 time/month or less 12 (15.0) 4 (12.9) 8 (16.3)

2-4 times/months 29 (36.3) 11 (35.5) 18 (36.7)

2-3 times/week 10 (12.5) 3(9.7) 7 (14.3)

4 times/week or more 6 (7.5) 2 (6.5) 4 (8.2)
Antidepressants¥, n (%) 10 (12.2) 7 (21.9) 3 (6.0) 0.032*

@Missing n=9. bMissing n=2. “Missing n=4. 9Pruritus: 0-10 cm visual analogue scale (VAS)/0-10 numerical rating scale (NRS-11. Missing n=4. ®Missing n=30. The
patients felt that ongoing emotional factors, e.g. conflicts, separation or work situation influenced their current atopic dermatitis. Data =28 days from treatment start
excluded. Missing n=30. 9Missing n = 25. hMissing n=25. 'Students, pensioners and those unemployed excluded. Data =28 days from treatment start excluded. Missing

n=60. IMissing n=40. ¥Missing n=38.

Independent samples were tested with the Mann-Whitney U test. Pearson’s x> was used to compare the proportions between sexes for the following variables: education,
treatment, ongoing stress, eczema location, work limitation, alcohol consumption and antidepressants. *Significant differences.

EASI score (n=111), there was no significant difference
in median EASI score between patients with moderate-
to-severe depression (n=27) (median EASI 19.0, range
1-47) and the patients with lower MADRS-S scores
(n=84) (median EASI 16.0, range 1-50).

Association at baseline between MADRS-S score and
certain other variables

Work limitation related to AD was associated with sig-
nificantly higher MADRS-S score (Table II). This also
applied to patients perceiving that ongoing emotional
factors, e.g. conflicts, separation or work situation, in-
fluenced their current AD. Patients who reported facial

eczema did not score significantly higher on MADRS-S
compared with others; neither did patients with hand
eczema. Alcohol consumption twice weekly or more was
not associated with higher MADRS-S score.

Outcome measures at 6 months

All outcome measures among the 59 patients who com-
pleted follow-up at 6 months were significantly improved
(»<0.001) (Table III). The median MADRS-S change
was —6.0 (range —32 to 11). The mean MADRS-S impro-
vement remained significant when adjusting for sex, age
and education (p=0.047). Patients who were lost to fol-
low-up (n=61) at 6 months were comparable to patients in

Table II. Certain variables from patients with atopic dermatitis and the corresponding Montgomery-Asberg Depression Rating Scale-

Self-report (MADRS-S) scores at baseline

MADRS-S

Yes No
Variables, n=patients with complete data n (%) Median (range) n (%) Median (range) p-value
Work limitation due to eczema®, n=60 17 (28.3) 20.0 (0-50) 43 (71.7) 10.0 (0-31) 0.002*
Ongoing emotional stress®, n=90 44 (48.9) 16.5 (7-44) 46 (51.1) 7.5 (0-50) <0.001*
History of facial eczema in the last 12 months, n=95 73 (76.8) 14.0 (1-50) 22 (23.2) 12.0 (0-30) 0.621
History of hand eczema in the last 12 months, n=95 74 (77.9) 14.0 (0-50) 21 (22.1) 10.0 (0-25) 0.560
Alcohol consumption: 2-4 times a week or more, n=80 16 (20.0) 12.0 (0-23) 64 (80.0) 13.5 (1-50) 0.445

aStudents, pensioners and those unemployed excluded. Data =28 days from treatment start excluded. 5The patients perceived that ongoing emotional factors, e.g.
conflicts, separation or work situation influenced their current atopic dermatitis. Data =28 days from treatment start excluded.

p-values calculated with Mann-Whitney U test. *Significant differences.
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Table III. Outcome measures among 59 patients with atopic
dermatitis, treated with ciclosporin (n=1), methotrexate (n=10)
or dupilumab (n=48), who completed follow-up at 6 months

62 months

At start follow-up p-values
MADRS-S, median (range) 14.0 (0-50) 5.0 (0-25) <0.001
MADRS-SP, mean+SD 13.5+9.9 6.5+6.1 0.0479
EASI, median (range) 20.5 (4-50) 2.0 (0-23) <0.001
POEMY, median (range) 22.0 (4-28) 6.0 (0-28) <0.001
DLQI®, median (range) 15.0 (1-30) 3.0 (0-22) <0.001
Pruritus’ (VAS/NRS-11), 7.1 (0.1-10.0) 1.8 (0.0-8.0) <0.001

median (range)

2Values collected at 6 months+3 months. bMissiné:; n=8 (cases missing data on
education). “Missing=9. Missing=2. ®Missing=2. Missing=1. gAdjusted for age,
sex and education. Adjusted mean calculated with repeated measurement analysis
of variance (ANOVA).

MADRS-S: Montgomery-Asberg Depression Rating Scale-Self-report; EASI: Eczema
Area Severity Index; POEM: Patient-Oriented Eczema Measure; DLQIL: Dermatology
Life Quality Index; Pruritus: 0-10 cm visual analogue scale (VAS)/0-10 numerical
rating scale (NRS-11). p-values calculated with Wilcoxon’s signed-rank test.

the cohort included for longitudinal analyses (MADRS-S
at baseline was not significantly different). Moreover,
the EASI score at start was not significantly different
between those lost to follow-up (n=55) and patients
included for further analysis of the EASI score (n=50).
In a sensitivity analysis, the significant MADRS-S
reduction between start and 6 months remained when
all patients who were on antidepressants (7=28) during
the study period (data not shown) were excluded. Six
patients who had used antidepressants for at least 3
months before treatment start and throughout follow-
up significantly improved their MADRS-S score from
median 15.5 (range 8-21) to median 9.0 (range 2—16),
p=0.027. During the observation period, 41 (82.0%)
patients achieved at least a 50% improvement in EASI
score from baseline (EASI-50), 35 (70.0%) achieved at
least a 75% improvement (EASI-75) and 20 (40.0%)
achieved at least a 90% improvement (EASI-90). Patients
who achieved EASI-90 did not have a significantly dif-
ferent median MADRS-S score (median MADRS-S 2.5,
range 0-23) compared with patients who did not achieve
EASI-90 (median MADRS-S 6.0, range 0-25). A simi-
lar finding was seen in responders and non-responders
for EASI-75 and EASI-50, respectively. Three out of
4 patients with severe suicidal ideation at baseline had
complete 6-month follow-up data. They improved their
item 9 scores in MADRS-S to <2 (“enjoys life or takes
it as it comes”/”only fleeting suicidal thoughts”).

The median MADRS-S score at start was 15.0 (range
2-26), 13.0 (range 0—50) and 13.0 in the treatment group
with MTX (n=10), dupilumab (n=48) and ciclosporin
(n=1), respectively (Fig. 1). The median MADRS-S
score at start did not differ significantly between patients
treated with MTX or dupilumab, but was significantly
lower in the dupilumab group compared with the MTX
group at the 6-month follow-up (p=0.005). There was a
statistically significant reduction in MADRS-S score in
the dupilumab group (-6.5, range —32 to +4, p<0.001)
but not in the MTX group (median reduction —4.0, range
—9to 11, p=0.221).
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Fig. 1. Boxplot showing medians, interquartile ranges and ranges of
Montgomery-Asberg Depression Rating Scale-Self-report (MADRS-S,
y-axis) at baseline and follow-up at 6 months among 59 adults
with atopic dermatitis on systemic treatment. Means marked with x.

Outcome measures at 12 months

Among the 36 participants who completed the 12-month
follow-up (Table IV), there was a significant effect of
systemic treatment (all drugs) on MADRS-S compared
with baseline (test statistic=23,953, Df =2, p<0.001).
Follow-up comparisons indicated that the MADRS-S
pairwise difference was significant between start and
6 months (»p<0.001) and between start and 12 months
(»<0.001), but not between 6 and 12 months.

MADRS-S items (0—6 months)

Sleep impairment scored highest at start with median 3.0
(range 0—-6). All medians of the items (aspects of depres-
sive symptoms) in MADRS-S improved significantly
between start and 6 months, as seen in Fig. 2 (p<0.05).

Table IV. Effect of systemic treatment (dupilumab n=32,
methotrexate n=4) on outcome measures among 36 patients with
atopic dermatitis who completed follow-up at 6 and 12 months

At 6-month At 12-month

At start follow-up?® follow-up® Crude

Median (range) Median (range) Median (range) p-values
MADRS-S  12.5(2.0-50.0) 6.0 (0.0-23.0) 5.5 (0.0-31.0) <0.001
EASI® 26.0 (4.0-50.0) 2.0 (0.0-23.0) 2.0 (0.0-18.0)  <0.001
POEMY 22.0 (5.0-28.0) 6.0 (0.0-18.0) 3.0 (0.0-22.0) <0.001
DLQI 15.0 (2.0-30.0) 2.0 (0.0-22.0) 2.0 (0.0-24.0)  <0.001
Pruritus 7.1 (0.1-10.0) 1.6 (0.0-8.0) 1.2 (0.0-8.0) <0.001

3Values collected at 6+3 months. ®The 12-month follow-up range for EASI was
9-23 months, and for the other outcomes 9-17 months. “Missing=5. “Missing=1.
MADRS-S: Montgomery-Asberg Depression Rating Scale-Self-report; EASI: Eczema
Area Severity Index; POEM: Patient-Oriented Eczema Measure; DLQI: Dermatology
Life Quality Index; Pruritus: 0-10 cm visual analogue scale (VAS)/0-10 numerical
rating scale (NRS-11). p-values calculated with Friedman'’s repeated measurements
analysis of variance.
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However, the median scores of concentration difficulties,
reduced appetite and suicide ideation were equal at
baseline and 6 months. The significant reductions in these
items were related to the different score distributions at
start and follow-up. When excluding the item of sleep-
lessness, the median MADRS-S score at start was 10.0
(range 0—44) and the median MADRS-S change between
0 and 6 months was (—4.0, range —30 to 10, p<0.001).
One patient was excluded since only the total MADRS-S
score was recorded, i.e. not the score of each item.

Correlation between MADRS-S and other outcomes
(0—6 months)

Among patients with complete data of outcome measures
0—6 months (7=50), Spearman’s correlation coefficients
for registered MADRS-S scores (at start and 6 months)
revealed significant correlation with EASI (r=0.380,
»<0.001), POEM (r=0.611, p<0.001), DLQI (r=0.692,
»<0.001) and pruritus intensity (r=0.520, p<0.001).
Among patients with scores on each MADRS-S item
and other outcomes (2=49), the correlations remained
significant when the item sleeplessness was excluded
(EASI (r=0.348, p<0.001), POEM (r=0.561, p<0.001),
DLQI (r=0.656, p<0.001) and pruritus intensity
(r=0.463, p<0.001)). Furthermore, there was significant
correlation between the responses to questions about
sleep disturbance in POEM and in MADRS-S (n=48)
(r=0.399, p<0.001).

DISCUSSION

More than half of patients with moderate-to-severe AD
eligible for systemic treatment had depressive symptoms,
24% presented with a moderate-to-severe depression
and 3% with pronounced suicidal ideation. The main
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Fig. 2. Boxplot showing medians,
interquartile ranges and ranges of items
in Montgomery-Asberg Depression Rating
Scale-Self-report (MADRS-S) at baseline
and follow-up at 6 months among 58
adults?® with atopic dermatitis on systemic
treatment. Means marked with x. 20One patient
excluded since only total score of MADRS-S was
recorded, not scores on each item.

finding was that systemic treatment of AD significantly
reduced depressive symptoms at 6 months; this positive
effect remained stable at 12 months. The MADRS-S
score to evaluate depressive symptoms among patients
with AD may be confounded by the item sleeplessness
if itch causes sleep disturbance. However, all aspects
(items) of depressive symptoms in MADRS-S, including
suicidal ideation, improved significantly during systemic
AD treatment. Sleep disturbance was the aspect with the
highest MADRS-S value at baseline. There were signifi-
cant correlations between MADRS-S and POEM, DLQI
and EASI, respectively, during the study period. This
also holds true when the item sleeplessness was excluded
from the total score. We found a significant association
of higher MADRS-S scores with work limitations due
to AD, and if patients perceived that emotional stress
influenced their AD, but not with hand or facial AD.
Studies exploring the impact of systemic AD treatment
on depression and/or depressive symptoms are limited
outside clinical trials. A Japanese study has shown that
“tight control” of AD with oral ciclosporin and topical
glucocorticoids reduced depressive symptoms (7). The
current results are in line with those of a phase I1I clinical
trial and a previous real-life study of dupilumab that de-
monstrated significant reduction in depressive symptoms
(11, 25). It was not possible to compare the estimates
across studies due to differences in study design. More-
over, HADS, which is commonly used in clinical trials,
does not specifically address suicidal ideation. In Sweden,
dupilumab remains a second-line systemic therapy to be
given in case of contraindications for or failure of other
systemic treatments. Almost all patients in this study
had tried another systemic treatment within 2—6 weeks
before starting dupilumab. Therefore, MADRS-S scores
at start among dupilumab patients may have included
a carry-over effect from previous systemic treatment.
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Altogether, the study suggests that dupilumab was more
effective than MTX in reducing depressive symptoms,
as the median MADRS-S score was significantly lower
in the dupilumab group at the 6-month follow-up.

There are several possible explanations as to why
systemic treatment could reduce depressive symptoms.
Itch and sleep disturbances appear to worsen with AD
severity (26, 27). Several studies have identified insom-
nia as an independent risk factor for the development of
depression, and sleep disturbance is a core symptom of
major depressive disorder (28). Other factors assumed to
cause depression among patients with AD include social
isolation, stigmatization due to cosmetic appearance,
restrictions in occupation and sport activities, problems
in relationship and sexuality, and financial costs (29).
Moreover, varying proinflammatory cytokine levels have
been observed in patients with chronic AD, and proin-
flammatory cytokines have been related to changes in the
metabolism of neurotransmitters, including serotonin,
norepinephrine and dopamine (30). Some authors have
suggested that variation in the cytokine profile in subjects
with AD may increase the risk of depression (31). Thus,
effective systemic treatment of AD, targeting both the
skin inflammation, itch and sleeping disturbances, and
perhaps neuroinflammatory pathways yet to be discove-
red, might reduce depressive symptoms.

A Swedish population-based study from 2013 sug-
gested that, at any given time-point, 10.8% of the
Swedish population was experiencing a clinically sig-
nificant depression (32). A recent meta-analysis among
adults and children with AD found that any depression
was more common in persons with than without AD
(20.1% vs 14.8%), with higher odds of depression in
adults (7). In the current study, the prevalence of depres-
sive symptoms was higher than in the meta-analysis.
This may be explained by the current study population
consisting of adults with moderate-to-severe AD. Ob-
servations from clinical trials have suggested a severity-
dependent relationship between AD and depression (6). A
Danish cross-sectional study found a positive association
between moderate-to-severe AD (defined as patients on
systemic treatment) and the use of antidepressants (33).
In contrast, a US cross-sectional study did not find a
severity-dependent relationship between AD and depres-
sion (34). The current study found a lower prevalence of
suicidal ideation compared with a recent meta-analysis
(3% vs. 12.2%) (7). Differences may be due to diversity
in study design, age distribution for the study popula-
tion, definitions of marked suicidal ideation and other
outcome measures. The current results were similar to
those of a German cross-sectional study in which 7/181
(3.9%) exhibited symptoms indicating a suicidal crisis
(35). In the current study, 3 patients with marked suicidal
ideation radically improved their scores of suicidal idea-
tion during systemic AD treatment. In addition, patients
treated with antidepressants >3 months at baseline im-
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proved in depressive symptoms at the same magnitude as
patients without antidepressant treatment. This suggests
that depressive symptoms in patients with moderate-to-
severe AD may benefit from systemic AD treatment in
addition to traditional antidepressants.

Worldwide, and across the lifespan, depression is
almost twice as common in females as in males (36). In
Sweden, the prevalence of a clinically significant depres-
sion was estimated at 12.9% among females and 8.3%
among males in 2013 (32). AD in females has been linked
to more depressive symptoms than AD in males (37).
Interestingly, the current study did not find any baseline
differences between sexes as regards MADRS-S. Males
had a clinically more severe AD and thus might have had
more depressive symptoms in the current study.

The strengths of the current study included the use of
well-validated outcome measures. The study was perfor-
med in a routine secondary/tertiary dermatological care
setting, meaning that the results are representative for how
systemic treatment affects clinical signs of depression in
such daily praxis. However, the study also had limitations.
The patients completed assessments with MADRS-S, but,
unfortunately, we did not have a complementary measure
of depressive symptoms assessing the DSM-1V criteria of
depression. On the other hand, a Swedish study has com-
pared MADRS-S with Beck Depression Inventory II, one
of the most commonly used instruments for screening and
diagnosis of depression. It found good comparability and
reliability across severity of depression and suggested that
MADRS-S can be used for both diagnostic assessment
and follow-up (38). Another limitation was that many
eligible patients were excluded due to missing data (e.g.
patients who stopped treatment, changed treatment or had
incomplete register data).

In conclusion, the current study found a high preva-
lence of depression among patients with moderate-to-
severe AD in secondary/tertiary dermatological routine
care. Systemic treatment of AD significantly reduced
depressive symptoms at 6 and 12 months in parallel with
relieving AD manifestations. Greater awareness of the
co-morbidity with depression among patients with AD
and, based on the current results, proper management
of the skin disease might have impact on the depressive
symptoms.

ACKNOWLEDGEMENTS

This study was funded by the Swedish Asthma and Allergy
Association’s Research Fund, Hudfonden (The Welander-Finsen
Foundation), the Stockholm County Council (ALF grants), The
Swedish Society for Dermatology and Venereology Research
Foundation for Chronic Inflammatory Skin Diseases.

Conflicts of interest. LUI has received speaker honoraria from
ACO, Sanofi-Genzyme and Abbvie, and has participated as an
expert in meetings with Lilly. AS is an employee of iCON plc, a
contract research organization. AS has received speaker honoraria
from Janssen-Cilag. ML has received speaker honoraria from


http://medicaljournalssweden.se/actadv

ActaDV

ActaDV

7/7

L. U. Ivert et al. "Depressive symptoms before and during systemic treatment for AD”

Sanofi-Genzyme. CFW has participated as unpaid expert in mee-
tings with Sanofi-Genzyme and AbbVie. MB has received research
funding from Sanofi-Genzyme, speaker honoraria from Novartis,
AstraZeneca, AbbVie, Leo Pharma, and Celgene, and been part of
the advisory board for Sanofi-Genzyme, Novartis, Lilly, AbbVie,
and Leo Pharma. EKJ has received speaker honoraria and/or been
a consultant for Sanofi-Genzyme, Leo Pharma, ACO, Novartis,
AbbVie, and Galenica.

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Bylund S, von Kobyletzki LB, Svalstedt M, Svensson A.
Prevalence and incidence of atopic dermatitis: a systematic
review. Acta Derm Venereol 2020; 100: adv00160.

. Weidinger S, Beck LA, Bieber T, Kabashima K, Irvine AD.

Atopic dermatitis. Nat Rev Dis Primers 2018; 4: 1.

. Langan SM, Irvine AD, Weidinger S. Atopic dermatitis. Lancet

2020; 396: 345-460.

. Drucker AM, Wang AR, Li WQ, Sevetson E, Block JK, Qureshi

AA. The burden of atopic dermatitis: summary of a report for
the National Eczema Association. J Invest Dermatol 2017;
137: 26-30.

. Sandhu JK, Wu KK, Bui TL, Armstrong AW. Association bet-

ween atopic dermatitis and suicidality: a systematic review
and meta-analysis. JAMA Dermatol 2019; 155: 178-187.

. Rgnnstad ATM, Halling-Overgaard AS, Hamann CR, Skov L,

Egeberg A, Thyssen JP. Association of atopic dermatitis with
depression, anxiety, and suicidal ideation in children and
adults: a systematic review and meta-analysis. J Am Acad
Dermatol 2018; 79: 448-456.e30.

. Patel KR, Immaneni S, Singam V, Rastogi S, Silverberg JI.

Association between atopic dermatitis, depression, and
suicidal ideation: a systematic review and meta-analysis. ]
Am Acad Dermatol 2019; 80: 402-410.

. Nicholas MN, Drucker AM. Depression and anxiety in atopic

dermatitis: increasing recognition and opportunities to in-
tervene. Br J Dermatol 2019; 181: 442-443.

. Wollenberg A, Barbarot S, Bieber T, Christen-Zaech S, Deleu-

ran M, Fink-Wagner A, et al. Consensus-based European
guidelines for treatment of atopic eczema (atopic dermatitis)
in adults and children: part II. J Eur Acad Dermatol Venereol
2018; 32: 850-878.

Halling AS, Loft N, Silverberg JI, Guttman-Yassky E, Thys-
sen JP. Real-world evidence of dupilumab efficacy and risk
of adverse events: a systematic review and meta-analysis.
J Am Acad Dermatol 2021; 84: 139-147.

Simpson EL, Bieber T, Guttman-Yassky E, Beck LA, Blauvelt A,
Cork MJ, et al. Two phase 3 trials of dupilumab versus placebo
in atopic dermatitis. N Engl J Med 2016; 375: 2335-2348.
Swedish quality register of Atopic Dermatitis (SwedAD).
Svenskt kvalitetsregister for atopisk dermatit (Swedish)
[updated 2021 Mar 15]. [Accessed 2021 Mar 23] Available
from https://swedad.nu/vardgivare/om-swedad/.
Montgomery SA, Asberg M. A new depression scale designed to
be sensitive to change. Br J Psychiatry 1979; 134: 382-389.
Svanborg P, Asberg M. A new self-rating scale for depression
and anxiety states based on the Comprehensive Psychopatho-
logical Rating Scale. Acta Psychiatr Scand 1994; 89: 21-28.
Wikberg C, Pettersson A, Westman ], Bjorkelund C, Petersson
EL. Patients’ perspectives on the use of the Montgomery-
Asberg depression rating scale self-assessment version in
primary care. Scand J Prim Health Care 2016; 34: 434-442.
Svanborg P, Ekselius L. Self-assessment of DSM-1V criteria
for major depression in psychiatric out- and inpatients. Nord
J Psychiatry 2003; 57: 291-296.

Mattsson S, Olsson EMG, Carlsson M, Johansson BBK. Iden-
tification of anxiety and depression symptoms in patients
with cancer: comparison between short and long web-based
questionnaires. J Med Internet Res 2019; 21: e11387.
Snaith RP, Harrop FM, Newby DA, Teale C. Grade scores of
the Montgomery-Asberg Depression and the Clinical Anxiety
Scales. Br J Psychiatry 1986; 148: 599-601.

Phillips JL, Norris S, Talbot J, Hatchard T, Ortiz A, Birmingham

Acta Derm Venereol 2022

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

M, et al. Single and repeated ketamine infusions for reduc-
tion of suicidal ideation in treatment-resistant depression.
Neuropsychopharmacology 2020; 45: 606-612.

Grinich EE, Schmitt J, Kuster D, Spuls PI, Williams HC, Chal-
mers JR, et al. Standardized reporting of the Eczema Area
and Severity Index (EASI) and the Patient-Oriented Eczema
Measure (POEM): a recommendation by the Harmonising
Outcome Measures for Eczema (HOME) Initiative. Br J Der-
matol 2018; 179: 540-541.

Finlay AY, Khan GK. Dermatology Life Quality Index (DLQI) -
a simple practical measure for routine clinical use. Clin Exp
Dermatol 1994; 19: 210-216.

Phan NQ, Blome C, Fritz F, Gerss J, Reich A, Ebata T, et al.
Assessment of pruritus intensity: prospective study on va-
lidity and reliability of the visual analogue scale, numerical
rating scale and verbal rating scale in 471 patients with
chronic pruritus. Acta Derm Venereol 2012; 92: 502-507.
Yosipovitch G, Reaney M, Mastey V, Eckert L, Abbé A, Nelson
L, et al. Peak pruritus numerical rating scale: psychometric
validation and responder definition for assessing itch in
moderate-to-severe atopic dermatitis. Br J Dermatol 2019;
181: 761-769.

Thomas KS, Apfelbacher CA, Chalmers JR, Simpson E, Spuls
PI, Gerbens LAA, et al. Recommended core outcome instru-
ments for health-related quality of life, long-term control and
itch intensity in atopic eczema trials: results of the HOME
VII consensus meeting. Br J Dermatol 2021; 185: 139-146.
Ferrucci S, Casazza G, Angileri L, Tavecchio S, Germiniasi F,
Berti E, et al. Clinical response and quality of life in patients
with severe atopic dermatitis treated with dupilumab: a
single-center real-life experience. J Clin Med 2020; 9: 791.
Bender BG, Ballard R, Canono B, Murphy JR, Leung DY. Di-
sease severity, scratching, and sleep quality in patients with
atopic dermatitis. J Am Acad Dermatol 2008; 58: 415-420.
Jeon C, Yan D, Nakamura M, Sekhon S, Bhutani T, Berger T,
et al. Frequency and management of sleep disturbance in
adults with atopic dermatitis: a systematic review. Dermatol
Ther (Heidelb) 2017; 7: 349-364.

Fang H, Tu S, Sheng J, Shao A. Depression in sleep distur-
bance: a review on a bidirectional relationship, mechanisms
and treatment. J Cell Mol Med 2019; 23: 2324-2332.

Ring J, Zink A, Arents BWM, Seitz IA, Mensing U, Schielein
MC, et al. Atopic eczema: burden of disease and individual
suffering — results from a large EU study in adults. J Eur Acad
Dermatol Venereol 2019; 33: 1331-1340.
Buske-Kirschbaum A, Geiben A, Hellhammer D. Psychobiolo-
gical aspects of atopic dermatitis: an overview. Psychother
Psychosom 2001; 70: 6-16.

Nicholas MN, Gooderham MJ. Atopic dermatitis, depression,
and suicidality. J Cutan Med Surg 2017; 21: 237-242.
Johansson R, Carlbring P, Heedman &, Paxling B, Andersson
G. Depression, anxiety and their comorbidity in the Swe-
dish general population: point prevalence and the effect on
health-related quality of life. Peer] 2013; 1: €98.

Thyssen JP, Hamann CR, Linneberg A, Dantoft TM, Skov
L, Gislason GH, et al. Atopic dermatitis is associated with
anxiety, depression, and suicidal ideation, but not with psy-
chiatric hospitalization or suicide. Allergy 2018; 73: 214-220.
Whiteley J, Emir B, Seitzman R, Makinson G. The burden of
atopic dermatitis in US adults: results from the 2013 Natio-
nal Health and Wellness Survey. Curr Med Res Opin 2016;
32: 1645-1651.

Dieris-Hirche J, Gieler U, Petrak F, Milch W, Te Wildt B, Dieris
B, et al. Suicidal ideation in adult patients with atopic der-
matitis: a german cross-sectional study. Acta Derm Venereol
2017; 97: 1189-1195.

Malhi GS, Mann 1J. Depression. Lancet 2018; 392: 2299-2312.
Mina S, Jabeen M, Singh S, Verma R. Gender differences in
depression and anxiety among atopic dermatitis patients.
Indian J Dermatol 2015; 60: 211.

Wikberg C, Nejati S, Larsson ME, Petersson EL, Westman J,
Ariai N, et al. Comparison between the Montgomery-Asberg
Depression Rating Scale-Self and the Beck Depression In-
ventory II in primary care. Prim Care Companion CNS Disord
2015; 17: 10.4088/PCC.


http://medicaljournalssweden.se/actadv

