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Abstract
Objective: To evaluate the long-term efficacy and safety of brodalumab, a fully human anti–interleukin-17 receptor A monoclonal antibody, in
patients with axial spondyloarthritis (axSpA).

Methods: Patients receiving subcutaneous brodalumab 210mg during the 16-week double-blind period of this multicentre, phase 3 study con-
ducted across Japan, Korea and Taiwan continued the same during the 52-week open-label extension, whereas patients receiving placebo
switched to brodalumab 210mg at week 16. Efficacy [Assessment of SpondyloArthritis International Society (ASAS) 40 and ASAS 20 response
rates; change from baseline in AS Disease Activity Score using CRP (ASDAS-CRP)] and safety were evaluated.

Results: Overall, 145 patients (brodalumab, n¼77; placebo, n¼68) received brodalumab during the open-label extension. ASAS 40 response
rates (95% CI) of 56.3% (44.7%, 67.3%) and 57.4% (44.1%, 70.0%) were achieved in the brodalumab and placebo groups, respectively, at
week 68. ASAS 20 response rates (95% CI) achieved at week 68 in both treatment groups were similar [brodalumab, 71.3% (60.0%, 80.8%); pla-
cebo, 78.7% (66.3%, 88.1%)]. The least squares mean change (95% CI) in ASDAS-CRP at week 68 suggested a clinically important improve-
ment (change, �1.1) in both treatment groups [brodalumab, –1.528 (–1.737, –1.319); placebo, –1.586 (–1.815, –1.357)]. The exposure-adjusted
event rates (per 100 patient-years) for treatment-emergent adverse events (TEAEs) and drug-related TEAEs were 255.9 and 147.9, respectively;
nasopharyngitis (35.6) and upper respiratory tract infection (14.7) were the most common TEAEs.

Conclusions: Brodalumab demonstrated sustained efficacy and a consistent safety profile in patients with axSpA over 68weeks.

Study registration: ClinicalTrials.gov, https://clinicaltrials.gov, NCT02985983

Keywords: AS, brodalumab, IL-17 receptor A, non-radiographic axial spondyloarthritis

Introduction

Activation of IL-17 signalling pathways is believed to have an
underlying role in the pathogenesis of several autoimmune
and inflammatory diseases. IL-17 receptor A (IL-17RA) is the

common receptor subunit involved in the intracellular signal-
ling of the IL-17 cytokines A, F, A/F heterodimer and E [1, 2].
Therefore, IL-17RA blockade represents a novel mechanism
of action of inhibiting inflammation and clinical symptoms
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associated with autoimmune and inflammatory diseases such
as psoriasis and PsA [1]. Brodalumab, a fully human anti–IL-
17RA monoclonal antibody with a broader IL-17 blocking
action [1], has demonstrated favourable responses in
non-Japanese and Japanese phase 2 studies in patients with
PsA, confirming the involvement of IL-17 pathways in PsA
pathogenesis [2, 3].

Axial spondyloarthritis (axSpA), a chronic inflammatory
arthritis affecting the axial skeleton, and PsA share com-
mon pathophysiology and symptoms. Therefore, this phase
3 study was conducted to evaluate the efficacy and safety of
brodalumab in patients with axSpA [4]. In an interim
analysis of the study, brodalumab demonstrated a favour-
able benefit-risk profile over 16 weeks, with a significant
difference [19.7%; 95% CI, (5.3%, 34.1%); P¼0.018] ob-
served in ASAS 40 response rates vs placebo [5]. Here, we
report the 68-week long-term efficacy and safety results
from this study.

Methods
Study design

This was a multicentre, randomized, placebo-controlled, phase
3 study with a 16-week double-blind period and a 52-week
open-label extension period (Fig. 1A) conducted in patients
with axSpA across Japan, Korea and Taiwan. The study was
conducted in accordance with the Declaration of Helsinki.
The study protocol was approved by the institutional review
board or independent ethics committee at each study site
(Supplementary Table S1, available at Rheumatology online).
All study participants provided written voluntary informed
consent. The study is registered at ClinicalTrials.gov
(NCT02985983).

Eligibility criteria have been described previously [5].
Eligible patients had active AS or non-radiographic (nr)-
axSpA, based on the ASAS classification criteria for axSpA as
described previously [5]. During the double-blind period, eli-
gible patients were randomized 1:1 to receive subcutaneous

Figure 1. (A) Study design and (B) patient disposition. Q2W: every 2 weeks; PHQ-8: 8-item Patient Health Questionnaire; SC: subcutaneous
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brodalumab 210 mg or placebo at baseline, weeks 1 and 2
and every 2 weeks thereafter. Patients receiving brodalumab
during the double-blind period continued the same during the
52-week open-label extension, whereas those receiving pla-
cebo switched to brodalumab 210 mg (Fig. 1A).

Assessments

The primary and secondary endpoints at week 16 have been
described previously [5]. Assessments of disease activity and
quality of life were conducted throughout the 68 weeks of the
study. Outcome measures included ASAS 40/20 response
rates among patients with axSpA, including patients with AS
and nr-axSpA; change from baseline in the Ankylosing
Spondylitis Disease Activity Score using CRP (ASDAS-CRP);
and disease activity state by improvement in ASDAS-CRP.
Additionally, changes in the BASFI, BASDAI, BASMI, AS
Quality of Life Questionnaire (ASQoL) score, Short Form-36
Health Survey version 2 (SF-36v2) score, enthesitis count,
swollen joint count and Patient Global Assessment (PGA) of
spinal pain and axSpA scores were assessed at each visit.

Patients with evidence of spinal inflammation on MRI
within 6 weeks before enrolment (patients with AS with addi-
tional consent for MRI) underwent MRI assessment at enrol-
ment and at week 16 (only patients with AS) and week 68.
The MRI scans were centrally read by two blinded readers
and an adjudicator in case of discrepancy between the two
readings. The Berlin spine score and Spondyloarthritis
Research Consortium of Canada (SPARCC) SI joint score
were used for MRI assessment of AS and nr-axSpA, respec-
tively [6].

For safety assessment, patients were followed up for
treatment-emergent adverse events (TEAEs) until they recov-
ered to the baseline status or the investigators judged that no
further follow-up was necessary based on symptoms, findings
and laboratory data, among other parameters. TEAE grades
are defined in Supplementary Table S2, available at
Rheumatology online. TEAEs identified as risks (neutrophil
count decreased, serious infections, serious hypersensitivity)
or considered as potential risks (malignancy, IBD, suicide/self-
injury-related events) were assessed as ‘TEAEs of interest’
(Supplementary Tables S3 and S4, available at Rheumatology
online) [5]. The search list for preferred terms considered
were sponsor-defined events of interest (EOI: IBD, colonic ab-
scess, Crohn’s disease, enteritis, large intestinal ulcer perfora-
tion, metastatic cutaneous Crohn’s disease and small
intestinal ulcer perforation) and Standardized MedDRA
Queries (SMQs: gastrointestinal ulceration and ischaemic
colitis).

Blood samples for the assessment of antibodies were col-
lected at enrolment; weeks 16, 32, 48 and 68; or at the end of
treatment. Anti-brodalumab antibodies were measured by
PPD, Inc., using an electrochemiluminescent immunoassay.
Positive samples in the immunoassay were further analysed
for the presence of neutralizing antibodies using a cell-based
bioassay.

Patient and public involvement in research

Patients or the public were not involved in the design or con-
duct, reporting or dissemination plans of our research.

Statistical analysis

Sample size estimation has been described previously [5]. The
point estimate and 95% CI for ASAS 40/20 were calculated
for each treatment group and subpopulation.

Missing data at weeks 16 and 68 of binary response varia-
bles for ASAS 20/40 were imputed as no response in the treat-
ment group continuing brodalumab. For ASDAS-CRP, if
post-dosing data for continuous variables were missing at
week 16, the missing value was imputed with the baseline
value, that is, change from baseline was treated as 0. For the
remaining assessments, an observed case analysis was
performed.

TEAEs occurring after the first dose of brodalumab
through week 68 were pooled and summarized during the
open-label extension period. The percentage of patients who
developed anti-brodalumab antibodies was summarized for
each time point. Exposure-adjusted event rates (EAERs) were
calculated as the total number of TEAEs reported in a given
time period of brodalumab exposure divided by the total
patient-years (PY) of exposure in that period. The total PY of
exposure was calculated as the sum of duration of exposure
in days divided by 365.25. Safety events were coded using the
Medical Dictionary for Regulatory Activities version 22.0.

Results
Patient disposition and baseline patient

characteristics

Overall, 84.3% (n¼ 134) of randomized patients completed
the 68-week study: 73/80 (91.3%) in the brodalumab group
and 61/79 (77.2%) in the placebo group (Fig. 1B). Of the 146
patients who completed the 16-week double-blind period,
145 (brodalumab, n¼77; placebo, n¼ 68) entered the open-
label extension and received brodalumab; one patient in the
placebo group discontinued due to personal reasons. From
weeks 16–68, 12 patients (brodalumab, four; placebo, eight)
discontinued the study.

For 25 patients who discontinued over the entire study pe-
riod, the reasons for discontinuation were withdrawal of con-
sent (n¼12), adverse events (n¼4), failure to meet eligibility
criteria (n¼ 3), personal or investigator’s decision (n¼ 2
each), dose interruption (n¼1) and 8-item Patient Health
Questionnaire score (PHQ-8) score �15 (n¼ 1). Baseline
characteristics of enrolled patients have been described previ-
ously [5].

Efficacy

The observed ASAS 40 response rate (95% CI) was 45.5%
(34.1%, 57.2%) at week 16 and 61.6% (49.5%, 72.8%) at
week 68 in patients who continued brodalumab (Fig. 2A). In
patients who switched to brodalumab during the open-label
extension, the observed ASAS 40 response rate (95% CI) was
27.5% (17.5%, 39.6%) at week 16 and 57.4% (44.1%,
70.0%) at week 68 (Fig. 2A). The observed ASAS 20 response
rate (95% CI) over the open-label extension period was
70.1% (58.6%, 80.0%) at week 16 and 78.1% (66.9%,
86.9%) in patients who continued brodalumab (Fig. 2B). In
patients who switched to brodalumab during the open-label
extension, the observed ASAS 20 response rate (95% CI) was
47.8% (35.6%, 60.2%) at week 16 and 78.7% (66.3%,
88.1%) at week 68 (Fig. 2B).

Long-term efficacy and safety of brodalumab in axial spondyloarthritis 3
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The ASAS 40 response rate (95% CI) by non-responder im-
putation (NRI) was 43.8% (32.7%, 55.3%; n¼ 80) at week
16 and 56.3% (44.7%, 67.3%; n¼ 80) at week 68 in patients
who continued brodalumab. The ASAS 20 response rate
(95% CI) by NRI was 67.5% (56.1%, 77.6%; n¼80) at
week 16 and 71.3% (60.0%, 80.8%; n¼ 80) at week 68 in
patients who continued brodalumab. In subpopulations with
AS [brodalumab, 63.2% (49.3%, 75.6%); placebo, 56.3%
(41.2%, 70.5%); Fig. 3A] and nr-axSpA [brodalumab,
56.3% (29.9%, 80.2%); placebo, 61.5% (31.6%, 86.1%);
Fig. 3B], the observed ASAS 40 response rates (95% CI) at
week 68 were comparable in both treatment groups. In post
hoc analyses, the observed ASAS 20 response rates (95% CI)
at week 68 were comparable in both treatment groups [bro-
dalumab, 80.7% (68.1%, 90.0%); placebo, 77.1% (62.7%,
88.0%)] among patients with AS (Fig. 3C). Among patients
with nr-axSpA, the observed ASAS 20 response rate (95% CI)

at week 68 was 84.6% (54.6%, 98.1%) in patients who
switched to brodalumab and 68.8% (41.3%, 89.0%) in
patients who continued brodalumab (Fig. 3D).

The least squares (LS) mean (95% CI) change in ASDAS-
CRP from baseline was comparable at week 68 in both treat-
ment groups [brodalumab, –1.528 (–1.737, –1.319); placebo, –
1.586 (–1.815, –1.357); Fig. 4A] and suggested a clinically im-
portant improvement (CII; change, �1.1). ASDAS-CRP rates of
major improvement and CII were similar at week 68 in both
treatment groups (Supplementary Table S5, available at
Rheumatology online). From weeks 16–68, the proportion of
patients with ASDAS-CRP inactive disease increased from
50.6% to 63.0% in the brodalumab group (Fig. 4B) and from
31.9% to 62.3% among patients who switched to brodalumab
(Fig. 4C). The mean (S.D.) CRP levels decreased from
1.30 (1.71) mg/dl at baseline to 0.58 (1.54) mg/dl in the broda-
lumab group and from 1.05 (1.00) mg/dl to 0.64 (1.35) mg/dl
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Figure 2. ASAS response in patients with axial spondyloarthritis (observed data). (A) ASAS 40 and (B) ASAS 20. ASAS: Assessment of SpondyloArthritis

International Society; CI: confidence interval

Figure 3. ASAS 40 and ASAS 20 responses stratified by disease subpopulation (observed data). (A) ASAS 40 in AS, (B) ASAS 40 in nr-axSpA, (C) ASAS 20

in AS and (D) ASAS 20 in nr-asSpA ASAS: Assessment of SpondyloArthritis International Society; nr-axSpA: non-radiographic axial spondyloarthritis
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among patients who switched to brodalumab (Supplementary
Table S6, available at Rheumatology online).

The improvement in disease activity was sustained beyond
40 weeks. Improvements from baseline to week 68 in the BASFI,
BASDAI, BASMI, ASQoL and SF-36v2 scores; enthesitis count;
swollen joint count; and PGA of spinal pain and axSpA were
observed in both treatment groups (Supplementary Table S7,
available at Rheumatology online).

MRI results

In patients with AS, the change in mean (S.D.) Berlin spine score
from baseline [brodalumab (n¼ 8), 10.8 (2.7); placebo (n¼ 8),
11.3 (4.9)] to week 16 was –5.6 (4.2) vs –0.3 (3.5) in the broda-
lumab vs placebo group, respectively (Supplementary Fig. S1,
available at Rheumatology online). The improvement in Berlin
score was sustained through 68 weeks in patients who continued
brodalumab (n¼ 6), with a mean (S.D.) change of –6.3 (3.2) at
week 68. In patients who switched to brodalumab (n¼ 7), a
greater improvement from baseline to week 68 [–4.4 (3.6)] was
observed following the switch at week 16. Patients who discon-
tinued before week 68 (brodalumab, n¼ 2; placebo, n¼ 1) were
excluded.

In patients with nr-axSpA, change from baseline [brodalu-
mab (n¼ 15), 17.5 (16.2); placebo (n¼ 13), 17.1 (16.0)] to
week 68 in the SPARCC SI joint score in the brodalumab
(n¼ 15) vs placebo (n¼10; three patients discontinued before

week 68) group was –10.9 (12.7) vs –6.8 (9.4), respectively
(data not shown).

Safety

At least one TEAE was reported in 122/148 (82.4%) patients
(Table 1). No TEAEs leading to death were reported through-
out the study. Other serious TEAEs were reported in 16
(10.8%) patients, and other significant TEAEs occurred in 20
(13.5%) patients (Table 1). Other serious drug-related
TEAEs, reported in five (3.4%) patients during the entire
study period, included one case each (0.7%) of herpes zoster
oticus, acute myocardial infarction, cellulitis, appendicitis and
diverticulitis. Deep venous thrombosis or pulmonary embo-
lism was not reported in any patient.

The EAER (per 100 PY) for TEAEs and drug-related TEAEs
was 255.9 and 147.9, respectively, among patients who received
�1 dose of brodalumab. The EAER (per 100 PY) for grade �3
TEAEs was 16; it was the highest for hyperuricaemia (1.8) and
cellulitis (1.2) and 0.6 for the remaining grade �3 TEAEs. The
highest EAERs (per 100 PY) were reported in the system organ
classes ‘Infections and infestations’ (90.2), ‘Gastrointestinal dis-
orders’ (28.2), ‘Musculoskeletal and connective tissue disorders’
(24.5) and ‘Investigations’ (22.7). TEAEs by preferred term (PT;
Table 2) with the highest EAERs (per 100 PY) were nasophar-
yngitis (35.6), upper respiratory tract infection (URTI; 14.7) and
alanine aminotransferase increased and diarrhoea (4.9 each).

Figure 4. ASDAS-CRP. (A) Change from baseline, (B) disease activity in the brodalumab group and (C) disease activity in the placebo group. ASDAS-CRP:

AS Disease Activity Score using CRP; LS: least squares

Long-term efficacy and safety of brodalumab in axial spondyloarthritis 5
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Depression, suicidal ideation and suicides were not reported in
any patient.

TEAEs of interest, reported in 21 patients, were most com-
monly categorized as IBD (6.1 per 100 PY) and serious infec-
tions (4.9 per 100 PY), and the most common events were
mouth ulcerations (3.7 per 100 PY) and cellulitis and leuko-
poenia (1.2 per 100 PY each) (Table 1). No TEAEs of interest
were reported in the categories of malignancy, serious hyper-
sensitivity and suicide/self-injury-related events. The EAER
for fungal infections (tinea pedis, oral candidiasis, tinea faciei
and tinea cruris in one patient each) was 2.5 per 100 PY, and
no cases of ulcerative colitis and Crohn’s disease (de novo or
exacerbation) were reported.

At least once during the study, one (0.7%) of 148 patients
who received brodalumab was found to be positive for

anti-brodalumab-binding antibodies but negative for
brodalumab-neutralising antibodies.

Discussion

We present the first long-term results of brodalumab in
patients with axSpA from the phase 3 study. The 68-week
results demonstrated the sustained efficacy and long-term
safety of brodalumab in patients with axSpA, comprising
subpopulations of AS and nr-axSpA. The 16-week results
of this study had demonstrated significant improvements in
ASAS 40 response rates with brodalumab vs placebo in
patients with axSpA [5]. IL-17 inhibitors are increasingly
gaining acceptance for the treatment of patients with
axSpA, with treatment guidelines for axSpA recommending
IL-17 inhibitors as third-line treatment options in patients
refractory to or with a contraindication to TNF inhibitors.
However, only two IL-17 inhibitors are currently approved

Table 1. Safety results

TEAE Brodalumab

PY¼163.0

n¼148a

n %

Any TEAE 122 82.4
Deaths 0 0
Other seriousb TEAE 16 10.8
Other significantc TEAE 20 13.5

Any drug-related TEAE 96 64.9
Deaths 0 0
Other seriousb TEAE 5 3.4
Other significantc TEAE 17 11.5

TEAEs of interestd, n¼148a n r
Any TEAE of interest 21 12.9
Inflammatory bowel diseasee 10 6.1

Mouth ulceration 6 3.7
Duodenal ulcer 1 0.6
Gastrointestinal pain 1 0.6
Stomatitis 1 0.6
Lip erosion 1 0.6
Crohn’s disease 0 0
Ulcerative colitis 0 0

Neutrophil count decreased 3 1.8
Leucopenia 2 1.2
Neutrophil count decreased 1 0.6

Serious infections 8 4.9
Cellulitis 2 1.2
Appendicitis 1 0.6
Diverticulitis 1 0.6
External ear cellulitis 1 0.6
Pilonidal cyst 1 0.6
Tonsillitis 1 0.6
Herpes zoster oticus 1 0.6

Serious hypersensitivity 0 0
Malignancy 0 0
Suicide/self-injury-related events 0 0

n, number of adverse events; r, exposure-adjusted event rate per 100 PY.
a Number of patients who received �1 dose of brodalumab during the

study.
b Any serious TEAE other than death.
c Any non-serious TEAE leading to withdrawal of the study drug or dose

suspension.
d TEAEs identified or considered as potential risks were assessed as

‘TEAEs of interest’ and labelled in the following six categories: neutrophil
count decreased/serious infections/serious hypersensitivity (identified risks)
and malignancy/inflammatory bowel disease/suicide or self-injury-related
events (potential risks) (Supplementary Tables S3 and S4, available at
Rheumatology online).

e Ulcerative colitis or Crohn’s disease (de novo or exacerbation) was not
reported in any patient.
PY: patient-years; TEAE: treatment-emergent adverse event.

Table 2. Exposure-adjusted rates (>2 per 100 PY) of TEAEs by PT and

other important TEAEs

TEAEs by PT (>2 per 100 PY) Brodalumab 210 mg

PY¼163.0

n¼148a

n r

Any 417 255.9
Nasopharyngitis 58 35.6
Upper respiratory tract infection 24 14.7
Alanine aminotransferase increased 8 4.9
Diarrhoea 8 4.9
Aspartate aminotransferase increased 7 4.3
Gastroenteritis 7 4.3
Oropharyngeal pain 7 4.3
Hyperuricaemia 6 3.7
Influenza 6 3.7
Mouth ulceration 6 3.7
Arthralgia 5 3.1
Back pain 5 3.1
Insomnia 5 3.1
Urticaria 5 3.1
Uveitis 5 3.1
Hypertension 4 2.5
Influenza-like illness 4 2.5
Ligament sprain 4 2.5
Liver function test abnormal 4 2.5
Otitis externa 4 2.5
Pharyngitis 4 2.5
Tonsillitis 4 2.5
Other important TEAEsb n r
Acute myocardial infarction 1 0.6
Tinea pedis 1 0.6
Oral candidiasis 1 0.6
Tinea faciei 1 0.6
Tinea cruris 1 0.6
Depression 0 0
Suicidal ideation 0 0
Suicide 0 0
Deep vein thrombosis/pulmonary embolism 0 0

n, number of adverse events; r, exposure-adjusted event rate per 100 PY.
a Number of patients who received �1 dose of brodalumab during the

study.
b Other important TEAEs include major adverse cardiovascular events,

deep vein thrombosis/pulmonary embolism, candida infection (mucosal,
systemic), uveitis and suicide/self-injury-related events.
PT: preferred term; PY: patient-years; TEAE: treatment-emergent adverse
event.
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for the treatment of AS, and evidence is limited, particularly
in patients with nr-axSpA [7, 8].

Improvements in ASAS 40/20 response rates were observed
beyond 16 weeks among both groups of patients: patients
who continued brodalumab and patients who switched to
brodalumab from placebo. In both treatment groups, �60%
and 80% of patients achieved ASAS 40 and ASAS 20 re-
sponse rates, respectively, at the end of 68 weeks. ASAS 40/20
response rates through 68 weeks in the brodalumab group
demonstrated that efficacy was maintained. In the placebo
group, the ASAS 40 response rate increased consistently and
was comparable to that in the brodalumab group by week 32.
Rapid improvements in ASAS 20 response rates were ob-
served as early as week 20 following the switch to brodalu-
mab in the placebo group.

Previous studies in Asian patients with active AS receiving
IL-17A inhibitors have shown ASAS responses that were com-
parable to those achieved with brodalumab in our study. In a
pooled subanalysis of data from the phase 3 MEASURE 1
and MEASURE 2 studies, the ASAS 40/20 response rates at
52 weeks were 56.5%/63.0% in 46 Asian patients with active
AS receiving continuous secukinumab compared with 59.6%/
75.4% in 57 patients with active AS receiving continuous bro-
dalumab in our study [9]. In MEASURE 2-J, the ASAS 40/20
response rates at week 24 were 56.7%/70.0% with secukinu-
mab among 30 Japanese patients with active AS compared
with 50.8%/71.2% among 59 Asian patients in our study
[10]. Baseline characteristics, such as body mass index
(�25 kg/m2), and proportion of anti-TNF-naive patients were
comparable (73%–80%) between the two studies [5, 10].

Although a direct comparison with global studies in patients
with active AS receiving IL-17 inhibitors may not be feasible due
to differences in study population ethnicity and taking into ac-
count that variations in underlying population characteristics
could ultimately impact outcomes, ASAS responses achieved
across the studies were similar [11–13]. The 68-week ASAS 40/
20 response rates (63.2%/80.7%) in patients with active AS in
our study are comparable to those achieved over 1 year (66.7%/
79.8%) and 5 years (64.5%/77.6%) with secukinumab in the
MEASURE 1 global study [11]. Similarly, the 48-week ASAS 40
response rate in patients with active AS with dual IL-17 (A and
F) inhibition using continuous bimekizumab in the phase 2 b BE
AGILE study was �60% and ranged between 50% and 54%
among patients who switched after a 12-week placebo treatment
[12]. These results are comparable to those in our study after
48 weeks of IL-17RA inhibition (brodalumab, 63.2%; placebo,
50.0%). In a phase 3, randomized, active-controlled clinical
study (COAST-V) of ixekizumab, an IL-17A inhibitor, ASAS 40
rates were 50.6%–53.1% in biologic disease-modifying anti-
rheumatic treatment-naive patients with active AS and almost
60% with continuous brodalumab at 52 weeks in our study,
which comprised almost 80% of anti-TNF-naive patients [13].

In the randomized, placebo-controlled COAST-X trial,
ASAS 40 response rates of 30%–31% were reported at
52 weeks among patients with nr-axSpA receiving ixekizumab
compared with those of �53% among patients in the continu-
ous brodalumab group reported in our study, suggesting sus-
tained efficacy with brodalumab [14]. However, a direct
comparison may not be possible because of differences in the
study population and design. Moreover, the sample size for
the nr-axSpA subgroup was small in our study.

In our study, ASDAS-CRP improved in both treatment
groups over 68 weeks. The LS mean change in ASDAS-CRP

at 52 weeks in patients with AS receiving continuous brodalu-
mab in our study (–1.51) was comparable to that reported in
a pooled analysis of the MEASURE 1 and MEASURE 2 stud-
ies (–1.38) in patients receiving continuous secukinumab [9].
Furthermore, following a switch to brodalumab, the propor-
tion of patients with inactive disease measured by ASDAS-
CRP almost doubled in the placebo group, and >62% of
patients achieved inactive disease in both treatment groups at
week 68 in our study. Improvements were also observed for
other efficacy outcomes, including disease activity (BASDAI),
spinal mobility (BASMI), physical function (BASFI), patient
perception of health status (SF-36v2), signs of inflammation
(enthesitis and swollen joint counts), PGA of spinal pain and
ASQoL scores.

Improvements in MRI scores were numerically superior in
the brodalumab vs placebo group and continued through
68 weeks; improvements increased following the switch from
placebo in patients with AS. A mean improvement in the
Berlin spine score of 6.3 was reported at week 68 in patients
with AS in our study. In MEASURE 1, improvements in
Berlin spine score of 0.3/0.9 were reported with secukinumab
75 mg/150 mg, at week 104 in patients with AS [15]. A mean
improvement of 10.9 in the SPARCC SI joint score was
reported at week 68 in patients with nr-axSpA in our study.
In COAST-X, LS mean improvements of 6.16/4.40 in the
SPARCC SI joint score were reported with ixekizumab 2-
weekly/4-weekly at week 52 [14]. However, a direct compari-
son of imaging scores with other studies is not possible due to
difference in baseline scores, treatment durations and patient
numbers.

The long-term safety profile of brodalumab was consistent
with that observed over a short term, and the most common
TEAEs were reported in the system organ classes ‘Infections
and infestations’ and ‘Gastrointestinal disorders’; no new
safety signals were observed [5]. The safety profile of brodalu-
mab was similar to that of other IL-17 inhibitors in previous
AS studies, with the most frequently reported TEAEs being
URTI and nasopharyngitis [16]. The EAER (per 100 PY)
reported in this study (255.9) was similar to that (255.8)
reported over 120 weeks with brodalumab in patients with
psoriasis [17]. EAERs (per 100 PY) for the TEAEs of interest,
IBD and neutrophil count decreased, were 6.1 and 1.8, re-
spectively, and were 4.9 for serious infections, 2.5 for fungal
infections and 3.1 for uveitis (TEAE by PT).

Because the association of suicidal ideation and behaviour
with brodalumab remains controversial, patients with a his-
tory or evidence of suicidal ideation (severity, 4 or 5) or any
suicidal behaviour according to the Columbia-Suicide
Severity Rating Scale or severe depression (total PHQ-8 score
�15) were excluded from the study [18, 19]. A 1-year (2017–
2018) pharmacovigilance update of brodalumab reported no
attempted or completed suicides and serious fungal infections
like in this study [20]. The absence of brodalumab-
neutralising antibodies over the long term indicates a low rate
of immunogenicity and the potential for sustained efficacy
with brodalumab, given that anti-drug antibodies have been
previously linked to biologic fatigue causing reduced efficacy
with biologics in psoriasis [21].

The results from our study have a limited generalizability
because of the Asian ethnicity of the study population.
Moreover, the open-label design and limited sample size of
the subpopulations warrant caution while interpreting results.
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In conclusion, the results from this study demonstrated the
long-term efficacy and safety of brodalumab in patients with
axSpA. Brodalumab treatment resulted in sustained disease
control over 68 weeks. The safety profile of brodalumab was
consistent throughout the 68-week study period, and no new
safety signals were identified. The efficacy of brodalumab was
comparable to that of other IL-17 inhibitors, suggesting that
IL-17RA blockade is a promising target for the treatment of
patients with axSpA and rendering brodalumab as a potential
treatment option in patients with axSpA.
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