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ABSTRACT

Introduction: Brodalumab is a human inter-
leukin-17 receptor A antagonist indicated for the
treatment of moderate-to-severe plaque psoriasis
in adult patients who are candidates for systemic
therapy or phototherapy and have failed to
respond or have lost response to other systemic
therapies. In the United States, brodalumab car-
ries a boxed warning about suicidal ideation and
behavior; however, no causal association was
established between brodalumab and suicides
reported during pivotal trials.Wehave previously

reported results from an analysis of 1-year phar-
macovigilance data in patients in the United
States who took brodalumab, in which the most
commonly reported adverse event was psoriasis
flare. There were no completed suicides, suicide
attempts, or serious fungal infections. Here, we
provide a 2-year US pharmacovigilance report.
Methods: This analysis summarizes pharma-
covigilance data reported to Ortho Dermatologics
by US patients and healthcare providers from
August 15, 2017, through August 14, 2019. The
most common adverse events listed in the bro-
dalumab package insert (incidence C 1%; arthral-
gia, headache, fatigue, diarrhea, oropharyngeal
pain, nausea, myalgia, injection-site reactions,
influenza, neutropenia, and tinea infections) and
adverse events of special interest are reported.
Results: Data were collected from 2677 patients
in the United States who took brodalumab, with
an estimated exposure of 1656 patient-years.
Arthralgia was the most commonly reported
adverse event (73 events; 0.04 events per
patient-year). No suicide attempts or completed
suicides were reported; there were 25 reports of
depression. There were 46 serious infections and
no serious fungal infections. One event of
Crohn’s disease was reported, which led to dis-
continuation. There were 13 malignancies, with
none deemed related to brodalumab.
Conclusions: This pharmacovigilance report
supports the safety profile of brodalumab previ-
ously reported from long-term analyses of clini-
cal trials and 1-year pharmacovigilance data.

M. Lebwohl (&)
Icahn School of Medicine at Mount Sinai, New York,
NY, USA
e-mail: lebwohl@aol.com

C. Leonardi
Saint Louis University School of Medicine, St. Louis,
MO, USA

J. J. Wu
Dermatology Research and Education Foundation,
Irvine, CA, USA

A. Armstrong
University of Southern California, Los Angeles, CA,
USA

N. Rawnsley � A. Jacobson
Ortho Dermatologics (a division of Bausch Health
US, LLC), Bridgewater, NJ, USA

M. Merchant � B. Alexander
Bausch Health, Bridgewater, NJ, USA

Dermatol Ther (Heidelb) (2021) 11:173–180

https://doi.org/10.1007/s13555-020-00472-x

http://crossmark.crossref.org/dialog/?doi=10.1007/s13555-020-00472-x&amp;domain=pdf
https://doi.org/10.1007/s13555-020-00472-x


Keywords: Adverse events; Brodalumab;
Pharmacovigilance; Psoriasis; Real-world data;
Safety; Suicidal ideation and behavior

Key Summary Points

Why carry out this study?

Adult patients with moderate-to-severe
plaque psoriasis who have failed to
respond to systemic therapies or
phototherapies may respond to
brodalumab, a treatment option that has
been shown to be efficacious in this
patient population.

Because psoriasis is a chronic disease that
requires long-term treatment, it is
important to assess long-term data
regarding common adverse events and
events of special interest in a real-world
setting, including suicidal ideation and
behavior (which occurred in patients
treated with brodalumab during pivotal
trials, although no causal association was
established).

Focusing on the most common adverse
events listed in the brodalumab package
insert and adverse events of special
interest, this analysis summarizes
brodalumab pharmacovigilance data
reported to Ortho Dermatologics by US
patients and healthcare providers from
August 15, 2017, through August 14,
2019, to provide a clear safety profile of
brodalumab.

What was learned from the study?

The most commonly reported adverse
event was arthralgia, there were 46 serious
infections and no serious fungal
infections, and there were 13 reports of
malignancies that occurred in 10 patients
(none of which were deemed related to
brodalumab); notably, there were no
reports of suicide attempts or completed
suicides.

This 2-year US pharmacovigilance report
supports the safety profile of brodalumab
previously reported in long-term analyses
of clinical trials and 1-year
pharmacovigilance data and may assist
healthcare providers when choosing the
best treatment option for patients with
psoriasis.

DIGITAL FEATURES

This article is published with digital features to
facilitate understanding of the article. You can
access the digital features on the article’s asso-
ciated Figshare page. To view digital features for
this article go to https://doi.org/10.6084/m9.
figshare.13288742.

INTRODUCTION

Brodalumab is a human interleukin (IL)-17
receptor A antagonist indicated for treatment of
moderate-to-severe plaque psoriasis in adult
patients who are candidates for systemic ther-
apy or phototherapy and have failed to respond
or have lost response to other systemic thera-
pies. The safety profile has been described in
one phase 2 and three phase 3 trials (AMAGINE-
1/-2/-3) [1–4]. Although US prescribing infor-
mation for brodalumab carries a boxed warning
about suicides, causal association between bro-
dalumab and suicides reported during pivotal
trials has not been established [1].

In long-term analyses of the AMAGINE-1
and AMAGINE-2 studies, arthralgia, headache,
diarrhea, oropharyngeal pain, and Candida
infections were among the most frequent
adverse events (AEs) with brodalumab treat-
ment over 120 weeks [5, 6]. We previously
reported 1-year US pharmacovigilance AE data
of brodalumab [7]. In the 1-year analysis, there
were no completed suicides, suicide attempts,
or serious fungal infections. The most com-
monly reported AEs were psoriasis flare, drug
ineffectiveness, arthralgia, depression, diarrhea,
and pain. In the current analysis, we review
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2-year brodalumab pharmacovigilance data in
the United States.

METHODS

We summarize AEs reported to Ortho Derma-
tologics between August 15, 2017, and August
14, 2019, which were collected from 2677 US
patients who took brodalumab. Adverse events
were reported through pharmacovigilance
channels for patients and healthcare providers
(HCPs). This analysis focuses on the real-world
occurrence of the most common AEs listed in
the brodalumab package insert (inci-
dence C 1%) including arthralgia, headache,
fatigue, diarrhea, oropharyngeal pain, nausea,
myalgia, injection-site reactions, influenza,
neutropenia, and tinea infections [1]. Addi-
tionally, AEs of special interest are summarized
with descriptive statistics and as exposure-ad-
justed rates per patient-year (PY).

Brodalumab exposure was conservatively
estimated as 1656 PY in the United States by
calculating the first shipment date to last dosing
date plus 55 days, equating to 5 half-lives of
brodalumab. This calculation most likely rep-
resents an underestimation as these data were
derived from a subset of 13 contracted phar-
macies and noncontracted pharmacies that fil-
led brodalumab prescriptions using a copay
reimbursement card. Therefore, exposure rates
do not include individuals who were treated at
noncontracted pharmacies that did not use a
copay reimbursement card. Additionally, phar-
macovigilance reports did not typically describe
medications from which patients were transi-
tioning, provide detailed medical histories of
patients, or specify duration of time from last
therapy to brodalumab initiation.

The postmarketing data used in this analysis
were noninterventional and were not collected
as part of a clinical study; therefore, ethics
approval was not required. This article is based
on previously conducted studies and does not
contain any new studies with human partici-
pants or animals performed by any of the
authors.

RESULTS

Real-World Occurrence of AEs Listed
in Prescribing Information

In this 2-year analysis, 15.1% of AEs were
reported by HCPs, whereas 84.9% were reported
by patients or non-HCPs. Common AEs from
the brodalumab package insert that were asses-
sed are listed in Table 1. Arthralgia was the most
common AE listed in the package insert for
patients receiving brodalumab for 12 weeks in
clinical trials (n = 71; 4.7%) [1]. It was also
among the most frequently reported AEs in
long-term analyses of AMAGINE-1 (n = 100; 7.5
events per 100 PY) [5] and AMAGINE-2
(n = 295; 9.1 events per 100 PY) [6] and in the
1-year pharmacovigilance analysis (n = 16; 0.07
events per PY) [7]. In this 2-year analysis, there
were 73 reports of arthralgia (0.04 events per PY;
Table 1). At the time of this analysis, it was
reported that of these 73 patients, 30 continued
and 20 discontinued brodalumab treatment; 23
actions were unknown. Arthralgia was most
frequently reported for patients aged 40 to
50 years (n = 33), followed by patients aged 60
to 90 years (n = 19). Of 73 patients with
arthralgia, 9 had concomitant myalgia and 19
had associated comorbid conditions (psoriatic
arthritis, prior joint pain, possible arthritis, or
other autoimmune conditions).

Other common AEs listed in the brodalumab
package insert include headache, fatigue, diar-
rhea, oropharyngeal pain, nausea, myalgia,
injection-site reactions, influenza, neutropenia,
and tinea infections. In this analysis, there were
no reports of neutropenia or tinea infections
(Table 1). Of 25 patients experiencing injection-
site reactions, 15 maintained brodalumab
treatment and 1 discontinued. All injection-site
reactions were reported by patients or non-
HCPs. Most patients experiencing headache
(16/28) and fatigue (17/23) were female, and
there were 5 and 4 known cases of patients
discontinuing brodalumab owing to headache
and fatigue, respectively. Four patients experi-
encing headache also reported fatigue. Most
patients who experienced fatigue were aged
40–70 years. Most patients who experienced
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fatigue also had or potentially had an underly-
ing comorbid condition [anemia, arthritis, or
hypothyroidism (16/23)], and 7 were also
receiving concomitant medications associated
with fatigue (including central nervous system
depressants and antihistamines). Of 13 influ-
enza cases, 8 occurred during months associated
with flu season (October to May [8]). Most
influenza accounts (12/13) were reported by
patients or non-HCPs. For most AEs, reporters
often provided no medical history or medica-
tion list, limiting a full understanding of
potential underlying conditions.

Adverse Events of Special Interest

Adverse events of special interest included sui-
cide, depression, serious infections, fungal

infections, Crohn’s disease, and malignancy
(Fig. 1). There were no reports of suicide
attempts or completed suicides. There were 25
reports of depression (0.015 events per PY); of
these patients, 6 had a history of depression, 2
reported no history of depression, and 17 did
not provide any details as to their mental health
history. There were 46 reports of serious infec-
tions (0.028 events per PY), with 36 possibly
related and 6 unlikely related to brodalumab (4
were nonassessable). Of patients with serious
infections, 18 continued and 15 discontinued
brodalumab; 13 actions were unknown. There
were no reported serious fungal infections; 4
AEs of nonserious fungal infections led to bro-
dalumab discontinuation (2 oral fungal infec-
tions [1 yeast infection of mouth], 1 fungal
infection of fingernail, and 1 unclassified fungal

Table 1 US pharmacovigilance monitoring of brodalumab through 2 years (August 15, 2017–August 14, 2019)

AE Patients
experiencing
event, n (r)a

Event related to
brodalumab, nb

Brodalumab
discontinued,
n (%)c

Brodalumab
maintained,
n (%)c

Action unknown
or NA, n (%)c

Arthralgia 73 (0.04) 1 20 (27) 30 (41) 23 (32)

Fatigue 23 (0.01) 1 4 (17) 14 (61) 5 (22)

Diarrhea 24 (0.01) 0 4 (17) 14 (58) 6 (25)

Injection-site

reaction

25 (0.02) 0 1 (4) 15 (60) 9 (36)

Headache 28 (0.02) 0 5 (18) 18 (64)d 5 (18)

Myalgia 21 (0.01) 0 7 (33) 10 (48) 4 (19)

Nausea 19 (0.01) 0 3 (16) 13 (68) 3 (16)

Oropharyngeal

pain

14 (0.01) 0 1 (7) 8 (57)e 5 (36)

Influenza 13 (0.01) 0 4 (31) 5 (38) 4 (31)

Neutropenia 0 0 – – –

Tinea infection 0 0 – – –

AE adverse event; NA not applicable; r exposure-adjusted rate per patient-year
a Number of patients experiencing AE, not total number of AEs
b Relatedness to brodalumab was based on company-determined causality
c Treatment action taken upon AE occurrence. Percentage is n divided by total number of patients experiencing event
d One patient had the drug placed on hold
e One patient temporarily stopped but planned to resume brodalumab treatment
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infection). There were 2 oral candidiasis reports,
for which 1 patient continued treatment and 1
action was unknown. One patient-reported AE
of Crohn’s disease (0.001 events per PY), leading
to discontinuation, occurred in a patient with a
2-year history of unexplained anemia.

Malignancy rates reported in a combined
1-year analysis of AMAGINE-1/-2/-3 and in a
1-year US pharmacovigilance analysis were 0.9
events per 100 PY and 0.01 events per PY,
respectively [7, 9]. In this 2-year analysis, there
were 13 malignancy reports that occurred in 10
patients (0.008 events per PY), which included 3
cases previously reported in the 1-year analysis
[7]. Reported malignancies included ovarian,
hepatic, lung, prostate, renal, gallbladder, skin
cancer, squamous cell carcinoma of the skin
after plaque improvement, keratoacanthoma-
type squamous cell carcinoma, carcinoma in
leg, and 3 neoplasms (tumor in neck, benign
growth on leg, and malignant tumor removed
from arm). Ovarian, hepatic, and lung malig-
nancies were reported in the previous 1-year
pharmacovigilance analysis [7]. No malignan-
cies were deemed related to brodalumab. Of the
13 malignancy cases, 7 and 5 were associated
with continued and discontinued treatment,
respectively (action was unknown for 1 case).

DISCUSSION

This US pharmacovigilance report on bro-
dalumab summarizes the most common AEs
from the brodalumab package insert and AEs of
special interest reported from August 15, 2017,
through August 14, 2019. There were no reports
of suicide attempts or completed suicides. There
were 46 serious infections and no serious fungal
infections.

Previously, a 1-year report of pharmacovigi-
lance data of brodalumab found that the most
commonly reported AE was psoriasis flare [7].
Similar to this 2-year update, there were no
reports of suicide attempts or completed sui-
cides. This 2-year analysis investigated the most
common AEs from the brodalumab package
insert because many of the ‘‘most common’’ AEs
listed in the 1-year report did not include
detailed information because of the unsolicited
manner of pharmacovigilance reporting.

In this 2-year update, the most commonly
reported AE listed in the brodalumab package
insert was arthralgia. It is unknown why
arthralgia was the most common AE in this
analysis. However, rates of arthralgia in the
brodalumab AMAGINE-2/-3 clinical trials (4.6%
and 5.8%, respectively) were similar to those

Fig. 1 Exposure-adjusted AEs of special interest per PY. The exposure-adjusted event rate per PY is the number of events
per 1656 PY of exposure. AE adverse event; PY patient-year
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seen in clinical trials of the IL-17 antagonists
secukinumab through 52 weeks (8.1%) and
ixekizumab through 24 weeks (4.4%) [2, 10, 11].
Additionally, the rate of arthralgia in the 1-year
report was similar to that presented here (0.07
and 0.04 per PY, respectively) [7]. Finally, in a
long-term analysis of the AMAGINE-1 trial,
rates of arthralgia improved from 11.6% in year
1 to 4.1% in year 3 [5].

This pharmacovigilance report adds to a
variety of recent safety meta-analyses for bro-
dalumab and other biologic therapies for pso-
riasis. For instance, in a 2019 analysis,
brodalumab was ranked as favorable regarding
treatment discontinuation, but a lack of infec-
tion data was noted due to incomplete data
[12]. Another meta-analysis that included bro-
dalumab as well as other IL-17, IL-12/23, and IL-
23 antagonists reported that brodalumab
210 mg ranked fourth out of 13 dosage options
for short-term risk of AEs and eleventh out of 13
dosage options for short-term risk of serious AEs
[13]. An analysis of brodalumab relative to pla-
cebo showed a small increase in overall AEs in
the brodalumab group, with no significant dif-
ferences between groups for serious AEs,
nasopharyngitis, or upper respiratory tract
infections [14]. The current report adds to these
findings by reporting real-world pharmacovigi-
lance data through 2 years, including serious
infection data.

A potential limitation of this analysis is that
only AEs reported to Ortho Dermatologics were
documented. Additionally, reported patient-
exposure estimates, which were derived from 13
specialty pharmacies and noncontracted phar-
macies that filled brodalumab prescriptions
using a copay reimbursement card, do not
account for patients’ time on medication when
treated outside of these pharmacies.

CONCLUSION

Many factors must be considered when select-
ing the optimal therapy for patients with pso-
riasis [15–17]. The consistent safety profile of
brodalumab reported in pivotal trials and
through long-term data is supported by this
pharmacovigilance report. Furthermore, the

absence of suicides or suicide attempts is
notable.
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