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A Study to Evaluate the Safety, Tolerability, and Efficacy
of Brodalumab in Subjects with Rheumatoid Arthritis
and an Inadequate Response to Methotrexate
Karel Pavelka, Yun Chon, Richard Newmark, Shao-Lee Lin, Scott Baumgartner, 
and Ngozi Erondu

ABSTRACT. Objective. To evaluate the efficacy and safety of brodalumab, a human monoclonal antibody inhibitor
of the interleukin 17 receptor, in subjects with rheumatoid arthritis (RA).
Methods. Patients (n = 252) with inadequate response to methotrexate (MTX) were randomized to
receive subcutaneous injections of brodalumab (70 mg, 140 mg, or 210 mg) or placebo. The primary
endpoint was the American College of Rheumatology 50% response (ACR50) at Week 12.
Results.Demographics and baseline characteristics were generally balanced among treatment groups.
At Week 12, ACR50 occurred in 16% (70 mg), 16% (140 mg), 10% (210 mg), and 13% (placebo; all
nonsignificant vs placebo) of subjects. No significant treatment effects were observed for the
secondary endpoints, including ACR20, ACR70, and Disease Activity Score in 28 joints. Incidences
of all adverse events (AE), including serious AE (SAE), were similar across treatment groups. A total
of 7 subjects reported SAE during the study (2 in the placebo group and 5 in the brodalumab groups),
none of which was treatment related. There was 1 death (cardiopulmonary failure) ~1 week after the
last dose in the 140 mg group.
Conclusion. Our study failed to find evidence of meaningful clinical efficacy with brodalumab
treatment in subjects with RA who had an inadequate response to MTX. These preliminary results do
not support further evaluation of brodalumab as a treatment for RA. Clinicaltrials.gov number:
NCT00950989. (First Release April 15 2015; J Rheumatol 2015;42:912 19; doi:10.3899/jrheum.141271)
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Rheumatoid arthritis (RA) is a chronic, inflammatory
autoimmune disease characterized by synovitis leading to
cartilage and joint damage. Treatment with disease-modi-
fying antirheumatic drugs (DMARD) such as methotrexate
(MTX), which can slow the progression of joint damage that
leads to loss of function1,2, may control established disease.
More recently introduced targeted therapies, including
biologics targeting tumor necrosis factor (TNF)-α and other
immunologic pathways, are used in combination with MTX
or as monotherapy in the treatment of RA3,4,5,6. The intro-
duction of these biologics with structure-modifying effects

has greatly increased the potential to suppress disease activity
and inhibit joint destruction7,8,9.

Although the efficacy of current treatments has been
established, they often only partly control established disease.
It is estimated that 30% to 40% of patients fail to respond to
TNF-α antagonists10,11,12 and the majority of those who
initially respond do not achieve complete remission or lose
response over time13. Thus, there remains an unmet need for
the development of drugs that target new mechanisms of
action in the treatment of RA.

Preclinical and early clinical studies have suggested that
Th17 cells, a subset of helper T cells that preferentially
produce interleukin 17 (IL-17), may play a role in orches-
trating inflammation in RA14,15. Among the IL-17 cytokine
family, which consists of 6 cytokines (IL-17A to 17F) and 5
receptors (IL-17 receptor types A to E), IL-17A signaling has
emerged as a potential factor in the pathogenesis of RA.
IL-17A can directly stimulate synoviocytes production of
inflammatory mediators, including IL-6, granulocyte-macro-
phage colony-stimulating factor, and prostaglandin E216.
Increased levels of IL-17A have been detected in the synovial
fluid (SF) of patients with RA17,18,19. Blockade of IL-17A
signaling can inhibit osteoclast formation induced by culture
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each in the placebo, 70 mg brodalumab, and 140 mg
brodalumab treatment groups, and 2 in the 210 mg
brodalumab treatment group, who reported AE of RA,
osteomyelitis, upper respiratory tract infection, pleurisy, and
laryngitis, respectively.

Seven serious AE were reported during the study:
blepharitis in the 70-mg brodalumab group; death from
cardiopulmonary failure about 1 week after the last dose in the
140-mg brodalumab group; lumbar vertebral fracture, throm-
bosis, and a suicide attempt in the 210-mg brodalumab group;
and tibia fracture and RA in the placebo group (Table 4).

Four of the subjects (2.1%) treated with brodalumab tested
positive for anti-brodalumab–binding antibodies at the end
of the study; however, no neutralizing antibodies were
detected by bioassay.

DISCUSSION
In the current study, there was no evidence of meaningful
clinical efficacy with brodalumab treatment in subjects with
RA who had an inadequate response to MTX. The proportion

of subjects with an ACR50 response at Week 12 was no
different in the brodalumab treatment groups as compared
with the placebo group. Overall, the incidence of AE was
similar in the brodalumab and placebo groups. Short-term
treatment was well tolerated across a dose range of 70 mg to
210 mg and these analyses did not suggest any safety risks
with brodalumab administration.

Studies with other biologic agents that target IL-17
signaling have shown modest improvements in ACR20 and
DAS28 responses in patients with RA. In a phase 2 trial,
treatment with ixekizumab, an anti-IL17A antibody, resulted
in modestly increased ACR20 response and decreased
DAS28 scores as compared with placebo23. In a separate trial
of secukinumab, another anti-IL-17A antibody, there was no
evidence of a significant treatment effect on the ACR20
response at the primary endpoint of Week 1622. However,
there was some evidence of responses in the secondary
endpoints, including DAS28, and in ACR20 at earlier
timepoints22. In total, these data may suggest a difference in
targeting IL-17 receptor type A versus the ligand in RA. The
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Table 1. Demographics and baseline characteristics. Values are mean (SD) unless otherwise specified.

Characteristic Placebo, n = 63 Brodalumab
70 mg, 140 mg, 210 mg, 
n = 63 n = 63 n = 63

Male, n (%) 12 (19) 13 (21) 14 (22) 13 (21)
Race, n (%)

White 48 (76) 53 (84) 50 (79) 56 (89)
African American 1 (2) 1 (2) 1 (2) 0 (0)
Hispanic or Latino 14 (22) 8 (13) 12 (19) 6 (10)
Asian 0 (0) 1 (2) 0 (0) 1 (2)

Age, yrs 51 (12) 53 (11) 55 (10) 52 (10)
Weight, kg 73 (15) 74 (15) 77 (17) 74 (17)
Height, cm 164 (8) 164 (8) 163 (10) 164 (9)
BMI, kg/m2 27 (5) 27 (5) 29 (6) 28 (6)
RF, n (%)

No 0 (0) 0 (0) 0 (0) 0 (0)
Yes 63 (100) 62 (98) 63 (100) 62 (98)
Unknown 0 (0) 1 (2) 0 (0) 1 (2)

Anti-CCP, n (%)
Negative 8 (13) 6 (7) 8 (13) 8 (13)
Positive 55 (87) 58 (89) 55 (87) 55 (87)
Unknown 0 (0) 1 (2) 0 (0) 0 (0)

MTX weekly dose, mg 17 (3) 16 (3) 17 (6) 17 (4)
Corticosteroid use, n (%) 34 (54) 42 (67) 35 (56) 31 (49)
Duration of RA at baseline, yrs 8.1 (7.9) 7.2 (6.8) 7.6 (7.3) 7.6 (6.9)
DAS28 6.5 (0.8) 6.3 (0.8) 6.5 (0.8) 6.4 (0.7)
HAQ-DI 1.4 (0.6) 1.5 (0.6) 1.4 (0.6) 1.5 (0.6)
Swollen joint count 14 (7) 14 (6) 14 (6) 13 (5)
Tender joint count 27 (15) 25 (14) 25 (14) 23 (11)
Subject global assessment of disease activity 5.9 (1.9) 5.8 (1.8) 6.0 (2.0) 6.1 (1.9)
Physician global assessment of disease activity 6.3 (1.5) 6.4 (1.4) 6.1 (1.3) 6.3 (1.2)
Subject global assessment of pain 54 (21) 53 (22) 50 (25) 52 (22)
ESR, mm/h 48 (20) 45 (20) 44 (21) 45 (20)
CRP, mg/l 13 (12) 14 (17) 18 (23) 12 (11)

BMI: body mass index; RF: rheumatoid factor; anti-CCP: anticyclic citrullinated peptide antibodies; MTX:
methotrexate; RA: rheumatoid arthritis; DAS28: Disease Activity Score at 28 joints; HAQ-DI: Health Assessment
Questionnaire–Disability Index; ESR: erythrocyte sedimentation rate; CRP: C-reactive protein.
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Table 2. Clinical responses at Week 12. The comparison is between each brodalumab dose group and placebo.
Nonresponder imputation is used for the missing data.

Response Placebo, n = 63 Brodalumab
70 mg, n = 63 140 mg, n = 63 210 mg, n = 63

ACR50
Response rate, n/N1 (%) 8/63 (13) 10/63 (16) 10/63 (16) 6/63 (10)
Difference in response rate, % 3.2 3.2 –3.2
95% CI of difference –9.0–15.4 –9.0–15.4 –14.1–7.9
p* 0.598 0.635 0.572

ACR20
Response rate, n/N1 (%) 27/60 (45) 25/60 (42) 23/58 (40) 29/61 (48)
Difference in response rate, % –3.3 –5.3 2.5
95% CI of difference –21.1–14.4 23.1–12.5 –15.2–20.3
p* 0.727 0.539 0.794

ACR70
Response rate, n/N1 (%) 2/63 (3) 2/63 (3) 2/63 (3) 0/63 (0)
Difference in response rate, % 0.0 0.0 –3.2
95% CI of difference –6.1–6.1 –6.1–6.1 –7.5–1.2
p* 0.984 0.993 0.159

DAS28 change from baseline
Mean (SD) –1.3 (1.2) –1.4 (1.3) –1.3 (1.2) –1.3 (1.2)
p** 0.459 0.906 0.849

* P value is nominal p value without multiplicity adjustment based on Cochran-Mantel-Haenszel test adjusting
for sex. ** P value is nominal without multiplicity adjustment based on ANCOVA model adjusting for sex and
baseline DAS28 score. ACR50: American College of Rheumatology 50% response; ACR20: ACR 20% response;
ACR70: ACR 70% response; DAS28: Disease Activity Score at 28 joints.

Table 3. Percent change from baseline of ACR individual components at Week 12. As observed analysis with no
imputation for missing data.

Response Placebo, n = 63 Brodalumab
70 mg, n = 63 140 mg, n = 63 210 mg, n = 63

CRP 
n 60 59 58 61
Mean (SD) 34 (170) 98 (345) 51 (169) 45 (159)

ESR
n 61 60 58 61
Mean (SD) –20 (42) –21 (44) –12 (44) –7 (61)

SJC
n 61 60 58 61
Mean (SD) –49 (46) –52 (41) –49 (47) –46 (41)

TJC 
n 61 60 58 61
Mean (SD) –42 (45) –47 (41) –45 (42) –38 (45)

HAQ-DI 
n 61 60 58 59
Mean (SD) –11 (45) –13 (51) 1 (80) 9 (134)

PtGA of disease activity 
n 60 60 58 61
Mean (SD) –12 (43) –9 (53) –14 (35) –13 (47)

PGA of disease activity
n 61 60 58 61
Mean (SD) –36 (32) –34 (28) –31 (37) –35 (29)

PtGA of pain
n 61 60 58 61
Mean (SD) –15 (49) 29 (323) 20 (160) 1 (93)

ACR: American College of Rheumatology; CRP: C-reactive protein; ESR: erythrocyte sedimentation rate; SJC:
swollen joint count; TJC: tender joint count; HAQ-DI: Health Assessment Questionnaire–Disability Index; PtGA:
patient’s global assessment; PGA: physician’s global assessment.
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Table 4. Adverse events (AE). Values are n (%).

Placebo, n = 63 Brodalumab
70 mg, n = 63 140 mg, n = 63 210 mg, n = 63 Total, n = 189

AE
Any 32 (50.8) 32 (50.8) 40 (63.5) 32 (50.8) 104 (55.0)
Serious* 2 (3.2) 1 (1.6) 1 (1.6) 3 (4.8) 5 (2.6)
Fatal 0 (0.0) 0 (0.0) 1 (1.6) 0 (0.0) 0 (0.0)
Leading to study discontinuation 2 (3.2) 1 (1.6) 2 (3.2) 0 (0.0) 3 (1.6)
Leading to investigational product discontinuation 1 (1.6) 1 (1.6) 1 (1.6) 2 (3.2) 4 (2.1)
CTCAE grade 3, 4, or 5** 4 (6.3 ) 3 (4.8) 2 (3.2) 4 (6.3) 9 (4.8)

Common AE***
Upper respiratory tract infection 1 (1.6) 4 (6.3) 5 (7.9) 3 (4.8) 12 (6.3)
RA 6 (9.5) 4 (6.3) 7 (11.1) 0 (0.0) 11 (5.8)
Nasopharyngitis 2 (3.2) 3 (4.8) 4 (6.3) 4 (6.3) 11 (5.8)
Urinary tract infection 1 (1.6) 2 (3.2) 5 (7.9) 4 (6.3) 11 (5.8)
Injection site pain 4 (6.3) 2 (3.2) 2 (3.2) 2 (3.2) 6 (3.2)
Cough 4 (6.3) 2 (3.2) 2 (3.2) 1 (1.6) 5 (2.6)
Headache 4 (6.3) 3 (4.8) 3 (4.8) 1 (1.6) 7 (3.7)
Hypertension 4 (6.3) 2 (3.2) 3 (4.8) 2 (3.2) 7 (3.7)

* A serious AE was defined as an event that was fatal or life threatening, required or prolonged hospitalization, or caused persistent or substantial disability or
incapacity or congenital anomaly or birth defect, or an event that was considered by the investigator to be a medically important event. ** The severity of AE
was graded according to the National Cancer Institute CTCAE, version 4.0. *** Common adverse events were those that were reported in at least 5% of subjects
in any treatment group. CTCAE: Common Terminology Criteria for Adverse Events; RA: rheumatoid arthritis.
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