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ABSTRACT

Introduction: Evidence on treatment effective-
ness in patients with psoriasis having anxiety or
depressive symptoms helps shared decision-
making. This single-arm, open-label, prospec-
tive study—ProLOGUE—was conducted to

assess the effectiveness of brodalumab on self-
assessed anxiety and depressive symptoms in
Japanese patients with psoriasis.
Methods: Patients aged C 18 years with plaque
psoriasis without peripheral arthritis symptoms
who had responded inadequately to current
therapies were enrolled at 15 Japanese facilities
and received brodalumab 210 mg
subcutaneously.
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Results: A total of 73 patients were enrolled
(male, 82%; median age, 54 years). The pro-
portion of patients without anxiety symptoms
changed significantly from baseline (72.6%) to
weeks 12 (88.9%, p = 0.008) and 48 (87.7%,
p = 0.02); the proportion of patients without
depressive symptoms did not change signifi-
cantly. The Generalized Anxiety Disorder-7
score (median [quartile(Q)1–Q3], 1.0 [0.0–5.0]
at baseline; 0.0 [0.0–2.0] at week 12, p = 0.008;
and 0.0 [0.0–1.0] at week 48, p = 0.007) and
Patient Health Questionnaire-8 score (median
[Q1–Q3], 2.0 [0.0–4.0] at baseline; 1.0 [0.0–4.0]
at week 12, p = 0.03; and 0.0 [0.0–2.0] at
week 48, p = 0.004) significantly decreased after
treatment. The median Psoriasis Area and
Severity Index scores after treatment were\ 1,
irrespective of the presence of baseline anxiety
or depressive symptoms. At week 12, the health-
related quality of life was more impaired in
patients with versus without baseline depressive
symptoms, which largely resolved at week 48.
Conclusions: Brodalumab treatment resulted in
the reduction of the levels of self-assessed anx-
iety and depressive symptoms in Japanese
patients with psoriasis. Unlike anxiety symp-
toms, depressive symptoms did not resolve
completely with brodalumab treatment.
Patients with psoriasis having depressive symp-
toms may require long-term treatment.
Trial Registration: UMIN Clinical Trials Reg-
istry identifier: UMIN000027783, Japan Registry
of Clinical Trials identifier: jRCTs031180037.

Keywords: Anxiety symptoms; Brodalumab;
Depressive symptoms; Health-related quality
of life; Psoriasis

Key Summary Points

Why carry out this study?

Brodalumab, a human anti–interleukin-17
receptor A monoclonal antibody, has
demonstrated efficacy in improving the
Psoriasis Area and Severity Index score
and self-assessed anxiety or depressive
symptoms in patients with moderate-to-
severe psoriasis in a phase 3 clinical trial.

However, disease severity of patients with
psoriasis eligible for clinical trial
participation may not reflect that in
routine clinical practice, which warrants
clinical research conducted in daily
clinical settings to help shared decision-
making.

We assessed the effectiveness of
brodalumab in alleviating anxiety and
depressive symptoms in patients with
psoriasis and the effects of these
symptoms in improving the health-
related quality of life of patients in daily
clinical practice.

What was learned from the study?

Among 73 Japanese patients with
psoriasis, the extent of anxiety and
depressive symptoms assessed using
patient-reported outcomes improved after
12 and 48 weeks of brodalumab treatment
versus baseline.

Unlike anxiety symptoms, depressive
symptoms did not resolve completely,
which indicates that patients with
psoriasis with depressive symptoms may
require longer-term treatment than those
with anxiety symptoms.
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INTRODUCTION

Psoriasis is a chronic inflammatory disease that
affects approximately 64.6 million individuals
worldwide [1]. Published evidence suggests that
patients with psoriasis commonly perceive
anxiety symptoms and depressive symptoms,
which can be assessed using self-administered
questionnaires. In previous research, approxi-
mately 20–50% and 30% of patients with pso-
riasis reported anxiety symptoms and
depressive symptoms, respectively [2, 3]. Apart
from these symptoms, which are based on the
patient’s self-assessments, anxiety disorder and
depressive disorder, which are diagnosed clini-
cally, are another burden for patients with
psoriasis. Approximately 7–16% and 10% of
patients with psoriasis had clinically diagnosed
anxiety disorder and depressive disorder,
respectively [2, 3]. High levels of anxiety and/or
depressive symptoms are associated with
increased levels of impairment in the health-
related quality of life (HRQoL) of patients with
psoriasis [4–7].

Brodalumab, a human anti–interleukin-17
receptor A monoclonal antibody, has demon-
strated efficacy in improving the Psoriasis Area
and Severity Index (PASI) score and self-assessed
anxiety or depressive symptoms in patients
with moderate-to-severe psoriasis in a phase 3
clinical trial [8]. However, evidence on its
effectiveness in improving anxiety or depressive
symptoms of patients with psoriasis in daily
clinical settings is limited, and changes in the
HRQoL of these patients following treatment
initiation are not well understood. Moreover,
the PASI score of patients with psoriasis who are
eligible for clinical trial participation is often
different from that of patients in daily clinical
settings [9, 10]. Therefore, research to assist
physicians in formulating treatment strategies
for patients with psoriasis having anxiety or
depressive symptoms in clinical practice is
warranted.

The ProLOGUE study was conducted to
assess the effectiveness of brodalumab in Japa-
nese patients with psoriasis using patient-re-
ported outcomes (PROs) [4, 10, 11]. In the
baseline analysis of the ProLOGUE study,

anxiety symptoms and depressive symptoms
were observed in 27% and 22% of the patients,
respectively, but none of the patients had clin-
ically diagnosed anxiety disorder or depression
[4]. The current analysis focused on the effec-
tiveness of brodalumab in alleviating anxiety
and depressive symptoms in patients with pso-
riasis and the effects of anxiety and depressive
symptoms in improving their HRQoL.

METHODS

Study Design and Patients

As reported previously [10, 11], this single-arm,
open-label, prospective cohort study (UMIN
Clinical Trials Registry identifier:
UMIN000027783, Japan Registry of Clinical
Trials identifier: jRCTs031180037) was con-
ducted at 15 Japanese facilities from October
2017 to March 2020. Patients aged C 18 years
with plaque psoriasis without peripheral
arthritis symptoms who had responded inade-
quately to current therapies and were eligible
for self-administration of brodalumab were
included in this study [10]. Patients received
brodalumab 210 mg subcutaneously on day 1
and at weeks 1 and 2, followed by dosing once
every 2 weeks without restrictions of concomi-
tant or prohibited therapies. Observation was
continued until week 48 of treatment [11].

This study was conducted in accordance
with the Declaration of Helsinki 1964 and its
later amendments. This study was first reviewed
and approved by the research ethics committee
of each participating facility [approval number
for the representative facility (Fukuoka Univer-
sity): 2017M093; approval date: 2 November
2017]. Following the enforcement of the Japa-
nese act for the conduct of clinical research
funded by pharmaceutical companies in April
2018 [12], the study was reviewed and approved
by the Certified Review Board of Nippon Medi-
cal School Foundation (approval number:
nms2018-0601-01; approval date: 3 October
2018). All patients provided written informed
consent for participation in the study [10].
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Outcome Measures

The outcomes of interest of this analysis were
the distribution of severity scores for anxiety
and depressive symptoms at baseline and
weeks 12 and 48 of brodalumab treatment,
levels of anxiety and depressive symptoms at
weeks 12 and 48 compared with those at base-
line, and PASI and PRO scores representing the
levels of HRQoL at weeks 12 and 48 in patients
with and without anxiety and depressive
symptoms at baseline. The PASI score was
assessed by the attending physician. PRO scores
were captured using an electronic PRO system
before medical examination.

Anxiety symptoms during the previous
2 weeks were assessed using the Generalized
Anxiety Disorder-7 (GAD-7) questionnaire
(Appendix) [13]. The GAD-7 score was calcu-
lated from patients’ responses to items 1–7 of
the questionnaire and classified as 0–4 (no
anxiety symptoms), 5–9 (mild anxiety symp-
toms), 10–14 (moderate anxiety symptoms),
and 15–21 (severe anxiety symptoms). A GAD-7
score of C 5 was defined as having anxiety
symptoms. Similarly, depressive symptoms
during the previous 2 weeks were assessed using
the Patient Health Questionnaire-8 (PHQ-8)
(Appendix) [14, 15]. The PHQ-8 score was cal-
culated from patients’ responses to items 1–8 of
the questionnaire and classified as 0–4 (no
depressive symptoms), 5–9 (mild depressive
symptoms), 10–14 (moderate depressive symp-
toms), 15–19 (moderately severe depressive
symptoms), and 20–24 (severe depressive
symptoms). A PHQ-8 score of C 5 was defined
as having depressive symptoms. Patients’
responses to item 8 of the GAD-7 and item 9 of
the PHQ-8, ‘‘If you checked off any problems,
how difficult have these problems made it for
you to do your work, take care of things at
home, or get along with other people?’’ (not
difficult at all, somewhat difficult, very difficult,
or extremely difficult) [13–15], were summa-
rized separately.

Current dermatology-specific HRQoL was
measured using the Dermatology Life Quality
Index (DLQI) [16]. Impairment of regular
activities due to psoriasis during the previous
7 days was assessed using the Activity

Impairment (AI) domain score (range, 0–100%)
of the Work Productivity and Activity Impair-
ment Questionnaire for Psoriasis (WPAI-PSO)
[17]. Patients’ current health status was mea-
sured using the European Quality of Life
5-Dimension 5-Level (EQ-5D-5L) questionnaire
[18]. As a generic measure of health status, the
EQ-5D-5L Utility Index (UI) score
(range, -0.025 to 1.000; higher scores indicate
higher health utility) was calculated using the
Japanese tariff [19].

Statistical Analyses

The sample size (70 patients) was determined to
provide a 90% power with a two-sided signifi-
cance level of 5% using a t test, assuming the
mean change from baseline in the European
Quality of Life 5-Dimension 3-Level of 0.2,
standard deviation of 0.48, and autocorrelation
of 0.2. All patients who received brodalumab
were included in the analysis. The exact bino-
mial test was used to compare the distribution
of the GAD-7 (without versus with anxiety
symptoms) and PHQ-8 (without versus with
depressive symptoms) score categories at base-
line versus those at weeks 12 and 48. The dis-
tribution of levels of difficulty in daily life due
to anxiety (GAD-7 score of 0, not difficult at all,
somewhat difficult, very difficult, or extremely
difficult) and depressive (PHQ-8 score of 0, not
difficult at all, somewhat difficult, very difficult,
or extremely difficult) symptoms was analyzed
in a descriptive manner at baseline and
weeks 12 and 48. The GAD-7 and PHQ-8 scores
at baseline were compared with those at weeks
12 and 48 using the Wilcoxon signed-rank test.
PASI and PRO scores were compared between
subgroups (baseline GAD-7 score of C 5 ver-
sus B 4 and baseline PHQ-8 score of C 5 ver-
sus B 4) using the Wilcoxon rank sum test.

All analyses were performed using the last
observation carried forward; discontinuations
up to week 12 were recorded as week 12 data,
and those after week 12 were recorded as
week 48 data. At baseline, week 12, and
week 48, a total of 73, 73, and 69 patients,
respectively, had evaluable PASI data, and
complete PRO data were available for 73, 72,
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and 65 patients, respectively [11]. No data
imputation was performed for other missing
data. Statistical significance was defined as a
two-tailed p-value of\ 0.05. No statistical
hypothesis was set, and multiplicity was not
accounted for because all analyses were per-
formed in an exploratory manner. All analyses
were performed using SAS, version 9.4 (SAS
Institute, Inc., Cary, NC, USA).

RESULTS

Patient Disposition

A total of 73 patients were enrolled in the Pro-
LOGUE study [10]. One patient withdrew from
the study before week 12 because of lack of
efficacy and 16 withdrew between weeks 12 and
48 (2 for adverse events, 3 for lack of efficacy, 5
for patient withdrawal, 3 for difficulty in con-
tinuing self-injection of brodalumab, and 3 for
other reasons). Consequently, 56 patients
completed the study and received treatment
until week 48 [11].

Patient Characteristics

The baseline characteristics of the 73 patients
[60 male (82.2%)] have been reported previ-
ously [4, 10]. The median (Q1–Q3) age was 54.0
(44.0–64.0) years. Prior biologic use was repor-
ted in 29 (39.7%) patients [10]. None of the

patients had a medical record of a clinically
diagnosed anxiety disorder or depression after
brodalumab treatment. There were no medical
records suggestive of suicidal ideation or suici-
dal behavior during the study period.

PASI Scores and HRQoL-Related PRO
Scores at Weeks 12 and 48 in Patients
with and without Anxiety and Depressive
Symptoms at Baseline

As reported previously, the PASI score signifi-
cantly reduced from baseline to weeks 12 and
48 of brodalumab treatment [11]. There was no
statistically significant difference in the PASI
score at weeks 12 and 48 between patients with
a GAD-7 score of C 5 and those with a score
of B 4 at baseline. Similarly, no significant dif-
ference was observed in the PASI score between
patients with a baseline PHQ-8 score of C 5 and
those with a score of B 4. No significant differ-
ence was observed in the DLQI, WPAI-PSO AI,
and EQ-5D-5L UI scores at weeks 12 and 48
between patients with a baseline GAD-7 score
of C 5 and those with a score of B 4. At
week 12, the DLQI and WPAI-PSO AI scores
were significantly higher and the EQ-5D-5L UI
score was significantly lower in patients with a
baseline PHQ-8 score of C 5 versus those with a
score of B 4. At week 48, the median DLQI score
(1.0) and median WPAI-PSO AI score (0.0%)
were similar between the PHQ-8 subgroups, and
no significant difference was observed. The EQ-
5D-5L UI score at week 48 was significantly
lower in patients with a baseline PHQ-8 score
of C 5 versus those with a score of B 4 (Table 1).

At baseline, there was no significant differ-
ence in the PASI score, whereas the DLQI, EQ-
5D-5L UI, and WPAI-PSO AI scores were signif-
icantly different between the GAD-7 subgroups
(i.e., score C 5 versus B 4) or between the PHQ-
8 subgroups (i.e., score C 5 versus B 4) [4]. In
addition, there was no significant difference in
the EQ-5D-5L ‘‘anxiety/depression’’ dimension
score at weeks 12 and 48 between the GAD-7
subgroups (i.e., score C 5 versus B 4) or
between the PHQ-8 subgroups (i.e., score C 5
versus B 4; data not shown).

bFig. 1 Distribution of the a GAD-7 and b PHQ-8 scores
at baseline and at weeks 12 and 48 in patients with
psoriasis. The GAD-7 score categories of 0–4, 5–9, 10–14,
and 15–21 represent no, mild, moderate, and severe
anxiety symptoms, respectively. The PHQ-8 score cate-
gories of 0–4, 5–9, 10–14, and 15–19 represent no, mild,
moderate, and moderately severe depressive symptoms,
respectively. None of the patients showed a PHQ-8 score
of 20–24 (severe depressive symptoms). The exact bino-
mial test was used to compare the distribution of the
GAD-7 (without versus with anxiety symptoms) and
PHQ-8 (without versus with depressive symptoms) score
categories at baseline versus weeks 12 and 48. GAD-7
Generalized Anxiety Disorder-7, PHQ-8 Patient Health
Questionnaire-8

Dermatol Ther (Heidelb) (2023) 13:1039–1052 1045



Distribution of Severity Scores for Anxiety
and Depressive Symptoms at Baseline
and Weeks 12 and 48 of Brodalumab
Treatment

The distribution of patients without (GAD-7
score, 0–4) versus with (GAD-7 score, 5–21)
anxiety symptoms significantly changed from
baseline (72.6% versus 27.4%) to weeks 12
(88.9% versus 11.1%, p = 0.008) and 48 (87.7%
versus 12.3%, p = 0.02) of brodalumab

treatment (Fig. 1a). No significant change from
baseline was observed in the distribution of
patients without (PHQ-8 score, 0–4) versus with
(PHQ-8 score, 5–24) depressive symptoms
(78.1% versus 21.9% at baseline; 79.2% versus
20.8%, p[ 0.99, at week 12; and 83.1% versus
16.9%, p = 0.34, at week 48; Fig. 1b). None of
the patients had a PHQ-8 score of 20–24 (severe
depressive symptoms).

The proportion of patients having no diffi-
culty in daily life due to anxiety symptoms

Fig. 2 a GAD-7 and b PHQ-8 scores at baseline and at
weeks 12 and 48 in patients with psoriasis. Scores were
tested using the Wilcoxon signed-rank test. Top whisker
represents Q3 ? (1.5 9 IQR) or the maximum, which-
ever is lower. Bottom whisker represents Q1 - (1.5 9

IQR) or the minimum, whichever is higher. Top border of
the box represents Q3, bottom border represents Q1, and

middle (thicker) line represents the median. Anxiety
symptoms ? and - indicate GAD-7 scores of C 5 and
B 4, respectively. Depressive symptoms ? and - indicate
PHQ-8 scores of C 5 and B 4, respectively. GAD-7
Generalized Anxiety Disorder-7, IQR interquartile range,
PHQ-8 Patient Health Questionnaire-8, Q quartile
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(GAD-7 score of 0 or ‘‘not difficult at all’’ for
item 8 of GAD-7) increased from baseline and
exceeded 90% at weeks 12 and 48 (68.5%,
93.1%, and 90.8% at baseline, week 12, and
week 48, respectively; Fig. S1a). In contrast, the
proportion of patients having no difficulty in
daily life due to depressive symptoms (PHQ-8
score of 0 or ‘‘not difficult at all’’ for item 9 of
PHQ-8) showed a gradual increase from baseline
to week 48 (80.8%, 88.9%, and 93.8% at base-
line, week 12, and week 48, respectively;
Fig. S1b).

Levels of Anxiety and Depressive
Symptoms at Weeks 12 and 48
of Brodalumab Treatment Compared
with Those at Baseline

In the overall population, the GAD-7 score sig-
nificantly decreased from baseline [median
(Q1–Q3), 1.0 (0.0–5.0)] to weeks 12 [0.0
(0.0–2.0), p = 0.008] and 48 [0.0 (0.0–1.0),
p = 0.007] of brodalumab treatment (Fig. 2a). In
patients with a baseline GAD-7 score of C 5, the
GAD-7 score significantly decreased from base-
line [median (Q1–Q3), 6.5 (5.0–8.0)] to weeks 12
[1.0 (0.0–5.0), p = 0.002] and 48 [0.5 (0.0–7.0),
p = 0.005]. No significant changes were
observed in the GAD-7 score following bro-
dalumab treatment in patients with a baseline
GAD-7 score of B 4 (Fig. 2a).

The PHQ-8 score decreased significantly
from baseline [median (Q1–Q3), 2.0 (0.0–4.0)]
to weeks 12 [1.0 (0.0–4.0), p = 0.03] and 48 [0.0
(0.0–2.0), p = 0.004] of brodalumab treatment
(Fig. 2b). In patients with a baseline PHQ-8
score of C 5, the PHQ-8 score decreased signifi-
cantly from baseline [median (Q1–Q3), 7.5
(6.5–11.5)] to weeks 12 [5.0 (1.5–8.5), p = 0.006]
and 48 [6.0 (1.0–8.0), p = 0.02], whereas no
significant changes were observed in the PHQ-8
score following brodalumab treatment in
patients with a baseline PHQ-8 score of B 4
(Fig. 2b).

Two patients recorded a GAD-7 or PHQ-8
score of C 15 following brodalumab treatment.
One patient (GAD-7 score of 5 at baseline and
17 at week 12; PHQ-8 score of 3 at baseline and
15 at week 12; PASI score of 10.2 at baseline and

30.6 at week 12) reported aggravation of psori-
asis as a treatment-emergent adverse event
(TEAE). Another patient (PHQ-8 score of 6 at
baseline and 19 at week 48; PASI score of 8.0 at
baseline and 3.3 at week 48) experienced
eczema and coxalgia as TEAEs. Clinically diag-
nosed depression or anxiety was not reported by
the attending physicians as a TEAE in either of
these patients.

DISCUSSION

In the current analysis, brodalumab treatment
alleviated anxiety and depressive symptoms in
patients with psoriasis. Our results are consis-
tent with the findings from clinical trials of
brodalumab [8], other biologics in patients with
moderate-to-severe psoriasis [20–23], and
research conducted outside Japan that did not
include patients treated with brodalumab
[24–26]. In our cohort, two patients experienced
aggravation of anxiety and depressive symp-
toms (GAD-7 or PHQ-8 score of C 15) after ini-
tiation of brodalumab treatment. TEAEs
reported in these patients (aggravation of pso-
riasis and eczema) suggest an influence of skin
lesion severity on the levels of anxiety and
depressive symptoms in patients with psoriasis
[27]. In line with previous literature [28–30],
there were no medical records suggestive of
suicidal ideation or behavior among patients
treated with brodalumab. Of note, the Japanese
package insert of brodalumab states that
administration of brodalumab to patients with
current or past history of depression or depres-
sive state or those with a history of suicidal
ideation and/or suicide attempts requires cau-
tion [31]. Accordingly, only individuals who
were deemed appropriate for brodalumab use
were enrolled in the current study. In addition,
the Japanese guidance for the use of biologics
for psoriasis does not mandate the monitoring
of suicidal ideation and behavior using the
Columbia-Suicide Severity Rating Scale for
patients treated with brodalumab [32, 33]; thus,
patient screening or study assessment using this
scale was not performed.

Although neither anxiety nor depressive
symptoms correlated with the PASI score in the
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baseline analysis of the ProLOGUE study [4], the
proportion of patients without anxiety symp-
toms significantly increased with brodalumab
treatment; the proportion of patients without
depressive symptoms tended to increase
numerically toward week 48 without any sig-
nificant difference. In addition, our results
indicated greater negative effects of depressive
symptoms than those of anxiety symptoms on
the HRQoL of patients with psoriasis at week 12,
which largely resolved at week 48. To improve
the HRQoL of patients with depressive symp-
toms in the long term, sustained improvement
in skin lesions, a good doctor–patient relation-
ship to alleviate depressive symptoms, and
improvement in other psoriasis-related symp-
toms may be required.

The difference in the effects of anxiety and
depressive symptoms on disease severity and
treatment outcomes in patients with psoriasis
has been discussed in published studies
[20, 34–36]. Although both anxiety and
depressive symptoms are characterized by
repetitive negative thinking, the former is
mediated by potential threats, uncertainties,
and risks in the future, whereas the latter is a
reflection of past-oriented mental perseveration
on the causes and consequences of one’s dis-
tress [37]. Moreover, elevation in proinflam-
matory cytokines has been suggested as a factor
common to the progression of psoriasis and
depression [38–40]. Results of the current anal-
ysis can be attributed to these psychological and
biological factors, which should be explored in
future large-scale studies.

This analysis has some limitations. First,
analysis of the difference in treatment outcomes
between patients with anxiety symptoms only,
depressive symptoms only, or both symptoms
at baseline was not feasible because of the small
sample size for subgroup analyses. Second, the
generalizability of the current results to patients
outside Japan may be limited, although the
proportion of patients with psoriasis having
anxiety or depressive symptoms is not largely
different between Japan and other countries
[2–4]. Third, the generalizability of the current
results to other biologics may need further
investigation, as reports of similar studies
remain limited [20]. Fourth, analysis by sex was

not feasible because of the limited number of
women enrolled, although evidence suggests an
association between female sex and anxiety and
depression scores in patients with psoriasis
[6, 7, 36]. Lastly, it is not clear whether patients
had a clinical diagnosis of depression or anxiety
or received any interventions to manage anxi-
ety or depressive symptoms outside the derma-
tology departments.

CONCLUSIONS

Brodalumab treatment resulted in the reduction
of the levels of anxiety and depressive symp-
toms in Japanese patients with psoriasis. Our
results suggest that anxiety symptoms in
patients with psoriasis improve with improve-
ment in skin lesions and that patients with
depressive symptoms have a longer duration of
impaired HRQoL than those with anxiety
symptoms. Long-term monitoring for changes
in HRQoL and treatment outcomes may be
required for patients with psoriasis who have
depressive symptoms at the time of initiating
biologics.
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27. Tribó MJ, Turroja M, Castaño-Vinyals G, et al.
Patients with moderate to severe psoriasis associate
with higher risk of depression and anxiety symp-
toms: results of a multivariate study of 300 Spanish
individuals with psoriasis. Acta Derm Venereol.
2019;99:417–22. https://doi.org/10.2340/
00015555-3114.

28. Koo J, Ho RS, Thibodeaux Q. Depression and sui-
cidality in psoriasis and clinical studies of bro-
dalumab: a narrative review. Cutis. 2019;104:361–5.

29. Iznardo H, Puig L. The safety of brodalumab for the
treatment of psoriasis. Expert Opin Drug Saf.
2020;19:365–72. https://doi.org/10.1080/
14740338.2020.1730326.

30. Rivera-Oyola R, Stanger R, Litchman GH, et al. The
use of brodalumab in three patients with psoriasis
and psychiatric comorbidities. J Clin Aesthet Der-
matol. 2020;13:44–8.

31. Kyowa Kirin. LUMICEF� Subcutaneous Injection
210 mg Syringe. Package insert version 4, revised
June 2022. In Japanese.

32. Saeki H, Terui T, Morita A, et al. Japanese guidance
for use of biologics for psoriasis (the 2019 version).
J Dermatol. 2020;47:201–22.

33. Saeki H, Mabuchi T, Asahina A, et al. English ver-
sion of Japanese guidance for use of biologics for
psoriasis (the 2022 version). J Dermatol. 2023;50:
e41–68.
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