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Supplementary methodological text 
 
Inclusion criteria 
Seronegative adults (≥18 years of age) with a diagnosis of psoriatic arthritis fulfilling the ClASsification of 
Psoriatic ARthritis (CASPAR) criteria, and symptoms for at least 6 months, and ≥3 tender joints out of 78 and 
≥3 swollen joints out of 76 (dactylitis of a digit counts as one joint each) at baseline were eligible. A diagnosis 
of active plaque psoriasis, nail changes consistent with psoriasis, or a documented history of plaque psoriasis 
was required. Patients who were regularly taking non-steroidal anti-inflammatory drugs (NSAIDs) as part of 
their therapy for psoriatic arthritis were required to be on a stable dose for at least 2 weeks before study 
randomisation and to remain on a stable dose up to week 24. Concomitant oral corticosteroids (≤10 mg per day 
prednisone or equivalent) and methotrexate (≤25 mg per week) were permitted, provided the dose was stable for 
at least 2 and 4 weeks before randomization, respectively, and throughout the study period (or to week 24 in the 
case of corticosteroids). Patients on methotrexate had to be on folic acid supplementation at randomisation. 
Patients who were on a disease-modifying anti-rheumatic drug (DMARD) other than methotrexate had to 
discontinue the DMARD 4 weeks prior to randomisation visit, except for leflunomide, which had to be 
discontinued for 8 weeks prior to randomization unless a cholestyramine washout had been performed. Patients 
who had previously received a tumor necrosis factor (TNF) inhibitor were eligible provided they had 
experienced an inadequate response after receiving an approved dose for at least 3 months or had stopped 
treatment for safety or tolerability reasons. TNF inhibitors required a washout period of 4–10 weeks prior to 
randomization, dependent upon the half-life of the agent (≥4 weeks for etanercept; ≥8 weeks for infliximab; ≥10 
weeks for adalimumab, golimumab, and certolizumab). 
 
Exclusion criteria 
Patients who had previously received biologic immunomodulating agents, except for those targeting TNF, and 
patients who had previously been treated with more than 3 different TNF inhibitors were excluded from the 
study. Other key exclusion criteria included: ongoing use of prohibited psoriasis treatments/medications (e.g. 
topical corticosteroids, ultraviolet therapy) at randomisation (the following washout periods were required to be 
observed: oral or topical retinoids 4 weeks; photochemotherapy 4 weeks; phototherapy 2 weeks; topical skin 
treatments [except in face, eyes, scalp, and genital area during screening, only corticosteroids with mild to 
moderate potency] 2 weeks); active, ongoing inflammatory diseases other than psoriatic arthritis; active 
tuberculosis (patients with latent tuberculosis had to commence treatment for latent tuberculosis before study 
entry), a history of hepatitis B or C, human immunodeficiency virus, or any active systemic infection within the 
2 weeks before baseline; history of ongoing, chronic, or recurrent infections, or evidence of active tuberculosis 
infection; history of malignancy within the past 5 years (except for basal cell carcinoma or actinic keratosis that 
has been treated with no evidence of recurrence in the past 3 months, in-situ cervical cancer or non-invasive 
malignant colon polyps that had been removed); underlying metabolic, hematologic, renal, hepatic, pulmonary, 
neurologic, endocrine, cardiac, infectious or gastrointestinal conditions which in the opinion of the investigator 
immunocompromised the patient and/or placed the patient at unacceptable risk for participation; pregnant or 
nursing (lactating) women and  women of child-bearing potential unwilling to use effective contraception during 
the study and for 16 weeks after stopping treatment.  
 
Changes to the study protocol 
Important changes to the study protocol after commencement of the trial included: focussing the primary 
analysis on the overall patient population (original analysis was in anti–TNF-naïve patients), expanding the 
statistical hierarchy (see below), and removing blinding of the sponsor after the primary week 24 analysis 
(investigators and patients remained blinded). None of the changes were made due to safety concerns, had an 
impact on the conduct of the trial, or altered the treatment of study patients. The changes occurred while the 
sponsor remained blinded to study data.  
 
Study assessments and endpoints 

Key efficacy, quality of life, safety, tolerability, and biochemical assessments were conducted at screening, 
baseline, and at weeks 1, 2, 3, 4, 8, 12, 16, 20, and 24 and every 4 weeks thereafter up to week 52. Additional 
efficacy and quality of life assessments were completed at less frequent timepoints, and anti-drug antibodies 
were assessed at baseline, and weeks 24 and 52. 

To meet American College of Rheumatology 20 (ACR20), 50 (ACR50) or 70 (ACR70) response criteria, 
patients had to have a ≥20%,  ≥50%, or  ≥70%, respectively,  improvement in the number of tender joints (based 
on 78 joints), the number of swollen joints (based on 76 joints), and in three of the following five domains: 
patient global assessment (measured on a visual analogue scale of 0–100 mm); physician global assessment 
(measured on a visual analogue scale of 0–100 mm); patient’s assessment of psoriatic arthritis pain (measured 
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on a visual analogue scale of 0–100 mm); disability (measured by Health Assessment Questionnaire Disability 
Index [HAQ-DI] score); acute-phase reactant (measured by high-sensitivity C-reactive protein [hsCRP] or 
erythrocyte sedimentation rate [ESR]).1 Psoriasis Area-and-Severity Index (PASI) assessment was conducted 
for patients in whom at least 3% of the body surface area (BSA) was affected by psoriatic skin involvement at 
baseline. The PASI assesses the extent of psoriasis on four body surface areas (head, trunk, and upper and lower 
limbs) and the degree of plaque erythema, scaling, and thickness. The average degree of severity of each sign in 
each of the four body regions was assigned a score of 0–4 with total scores ranging from a lower value of 0, 
corresponding to no signs of psoriasis, up to a theoretic maximum of 72.2 28-joint Disease Activity Score using 
C-reactive protein (DAS28-CRP) was assessed on a visual analogue scale of 0–100 mm, with higher score 
indicating higher disease activity or pain.3 Scores on the HAQ-DI range from 0 to 3, with higher scores 
indicating greater disability.4 The Medical Outcome Study 36-item Short-Form Health Survey consists of 36 
questions aggregated to score eight domains: physical functioning, role limitations due to physical health, bodily 
pain, general health perceptions, vitality, social functioning, role limitations due to emotional health, and mental 
health. Each domain is scored on a 0–100 scale, with lower scores indicating more disability. Physical and 
mental component summary scores are derived from the eight SF-36 domains, with normative scores of 50 
(scores lower than 50 reflect less than average health and scores greater than 50 reflect better than average 
health).5 Presence of enthesitis was evaluated using a 6-point enthesitis index: lateral epicondyle humerus left 
and right, proximal achilles left and right, and medial condyle femur left and right. Tenderness on examination 
was recorded as either present (1) or absent (0) for each site, for an overall score range of 0–6. Higher count 
represented greater enthesitis burden. Dactylitis was recorded as either present (1) or absent (0) for each digit, 
for an overall score range of 0–20. 
 
Immunogenicity assessments 

Blood samples for secukinumab immunogenicity assessment were analysed for anti-drug antibodies (ADAs) 
using a MesoScale Discovery bridging assay and a three-tiered approach (screening, confirmation, titration).6 
Confirmed positive samples were further analysed with a neutralizing antibody assay. Presence of drug in a 
sample may interfere with the detection of ADAs, and an acid dissociation step was included to improve the 
level of drug tolerance. A rabbit polyclonal positive control antibody was used to define sensitivity  
(4 ng/mL) and secukinumab drug tolerance (53·8 µg/mL at 250 ng/mL positive control), and a monoclonal 
antibody was used as system suitability control during sample analysis.  

 

Supplementary references 
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Supplementary Figure S1. Hierarchical statistical testing strategy  

With this hierarchical testing approach, the hypotheses were separated into two families, hypotheses H1 – H21 
were the first family and hypotheses H22 and H23 were the second family. The second family hypotheses were 
tested only when all hypotheses in the first family had been rejected. 

 

 

Primary objectives: 

H1: Secukinumab 75 mg sc is not different to placebo regimen with respect to ACR20 response at week 24 

H2: Secukinumab 150 mg sc is not different to placebo regimen with respect to ACR20 response at week 24 

H3: Secukinumab 300 mg sc is not different to placebo regimen with respect to ACR20 response at week 24 

Secondary objectives: 

H4: Secukinumab 75 mg sc is not different to placebo regimen with respect to PASI75 response at week 24 

H5: Secukinumab 150 mg sc is not different to placebo regimen with respect to PASI75 response at week 24 

H6: Secukinumab 300 mg sc is not different to placebo regimen with respect to PASI75 response at week 24 

H7: Secukinumab 75 mg sc is not different to placebo regimen with respect to PASI90 response at week 24 

H8: Secukinumab 150 mg sc is not different to placebo regimen with respect to PASI90 response at week 24 

H9: Secukinumab 300 mg sc is not different to placebo regimen with respect to PASI90 response at week 24 

H10: Secukinumab 75 mg sc is not different to placebo regimen with respect to the change from baseline in 
DAS28-CRP at week 24 

H11: Secukinumab 150 mg sc is not different to placebo regimen with respect to the change from baseline in 
DAS28-CRP at week 24 

H12: Secukinumab 300 mg sc is not different to placebo regimen with respect to the change from baseline in 
DAS28-CRP at week 24 

H13: Secukinumab 75 mg sc is not different to placebo regimen with respect to the change from baseline in 
SF36-PCS at week 24 
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H14: Secukinumab 150 mg sc is not different to placebo regimen with respect to the change from baseline in 
SF36-PCS at week 24 

H15: Secukinumab 300 mg sc is not different to placebo regimen with respect to the change from baseline in 
SF36-PCS at week 24 

H16: Secukinumab 75 mg sc is not different to placebo regimen with respect to the change from baseline in 
HAQ-DI at week 24 

H17: Secukinumab 150 mg sc is not different to placebo regimen with respect to the change from baseline in 
HAQ-DI at week 24 

H18: Secukinumab 300 mg sc is not different to placebo regimen with respect to the change from baseline in 
HAQ-DI at week 24 

H19: Secukinumab 75 mg sc is not different to placebo regimen with respect to ACR50 response at Week 24 

H20: Secukinumab 150 mg sc is not different to placebo regimen with respect to ACR50 response at week 24 

H21: Secukinumab 300 mg sc is not different to placebo regimen with respect to ACR50 response at Week 24 

H22: Secukinumab pooled regimen (75 mg and 150 mg and 300 mg) is not different to placebo regimen with 
respect to proportion of subjects with dactylitis at week 24 in the subset of subjects with dactylitis at baseline 

H23: Secukinumab pooled regimen (75 mg and 150 mg and 300 mg) is not different to placebo regimen with 
respect to proportion of subjects with enthesitis at week 24 in the subset of subjects with enthesitis at baseline. 
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Supplementary Table S1: Effect of secukinumab treatment on various measures of dactylitis and enthesitis 
at week 24 (exploratory post-hoc analyses) 

Efficacy endpoint 
Secukinumab 

300 mg  
p-value vs. 

placebo 
Secukinumab 

150 mg  
p-value vs. 

placebo 
Secukinumab 

75 mg  
p-value vs. 

placebo Placebo 

Dactylitis at 
baseline, n (%) 

46 (46·0) -- 32 (32·0) -- 33 (33·3) -- 27 (27·6) 

Resolution of 
dactylitis at week 
24, n/N (%) 

26/46 
(56·5) 

0·0021 16/32  
(50·0) 

0·0056 10/33 
(30·3) 

0·3149 4/27 
(14·8) 

Dactylitis count at 
baseline, mean (SD) 

3·6 (3·5) 
 

-- 
4·5 (5·1) 

 
-- 

3·0 (3·6) 
] 
-- 

2·7 (2·2) 

Dactylitis count 
at week 16, mean 
change from 
baseline (SD) 

–2·3 (4·0) 

 

NT –3·1 (4·5) 

 

NT –1·0 (1·6) 

 

NT –0·6 (2·4) 

Enthesitis at 
baseline, n (%) 

56 (56·0) -- 64 (64·0) -- 68 (68·7) -- 65 (66·3) 

Resolution of 
enthesitis at week 
24, n/N (%) 

27/56 
(48·2) 

0·0025 27/64 
(42·2) 

0·0108 22/68 
(32·4) 

0·1678 14/65 
(21·5) 

LEI at baseline, 
mean (SD) 

2·8 (1·7) 
-- 

3·2 (1·6) 
-- 

3·2 (1·7) 
-- 

3·1 (1·7) 

LEI at week 16, 
mean change 
from baseline 
(SD) 

–1·7 (1·8) NT –1·5 (2·0) NT –1·4 (1·7) NT –0·9 (2·1) 

All data are from the subset of patients with dactylitis or enthesitis at baseline. For resolution of 
dactylitis/enthesitis, missing data were imputed as non-response. Mean dactylitis and enthesitis (LEI) counts are 
observed data at Week 16 (not Week 24) since some patients in the placebo group will have been switched to 
active treatment at Week 24. p values are not adjusted for multiplicity of testing. 

LEI = Leeds Enthesitis Index; NT = not tested; SD = standard deviation.   
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Supplementary Table S2: Efficacy at week 24 by concomitant methotrexate use (exploratory post-hoc analysis) 

Efficacy endpointa 
Secukinumab        

300 mg
p-value vs. 

placebo 
Secukinumab         

150 mg
p-value vs. 

placebo 
Secukinumab        

75 mg  
p-value vs. 

placebo Placebo

Concomitant methotrexate use        

ACR20 response 24/44 (54·5) 0·0007 21/44 (47·7) 0·0049 21/47 (44·7) 0·0108 10/50 (20·0) 

ACR50 response 17/44 (38·6) 0·0010 14/44 (31·8) 0·0058 13/47 (27·7) 0·0161 4/50 (8·0) 

ACR70 response 12/44 (27·3) 0·0005 7/44 (15·9) 0·0236 5/47 (10·6) 0·1046 1/50 (2·0) 

No concomitant methotrexate use        

ACR20 response 30/56 (53·6) <0·0001 30/56 (53·6) <0·0001 8/52 (15·4) 0·4738 5/48 (10·4) 

ACR50 response 18/56 (32·1) 0·0034 21/56 (37·5) 0·0007 5/52 (9·6) 0·5437 3/48 (6·3) 

ACR70 response 8/56 (14·3) 0·0070 14/56 (25·0) <0·0001 1/52 (1·9) 1·000 0/48 (0·0) 

aMissing data were imputed as non-response. p values are not adjusted for multiplicity of testing. 

ACR20/50/70 = ≥20/50/70% improvement in American College of Rheumatology response criteria; 
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Supplementary Table S3: Summary of observed efficacy data and efficacy data with missing values imputed at week 52 among patients randomised to secukinumab 
at baseline  

  Observed Imputation 

Efficacy endpoint 
Secukinumab           

300 mg 
Secukinumab           

150 mg
Secukinumab 

75 mg 
Secukinumab           

300 mg 
Secukinumab           

150 mg 
Secukinumab 

75 mg 

ACR20 response, n/N (%) 64/88 (72·7) 64/88 (72·7) 50/75 (66·7) 64/100 (64·0) 64/100 (64·0) 50/99 (50·5) 

PASI75 response,a n/N (%) 30/37 (81·1) 33/53 (62·3) 24/41 (58·5) 30/41 (73·2) 33/58 (56·9) 24/50 (48·0) 

PASI90 response,a n/N (%) 23/37 (62·2) 25/53 (47·2) 12/41 (29·3) 23/41 (56·1) 25/58 (43·1) 12/50 (24·0) 

DAS28-CRP, mean change from 
baseline (SD [observed data], SE 
[imputed data]) 

–1·87 (1·24) –1·77 (1·14) –1·58 (1·35) –1·78 (0·12) –1·69 (0·12) –1·42 (0·12) 

SF-36 PCS score, mean change from 
baseline (SD [observed data], SE 
[imputed data]) 

8·01 (8·42) 6·93 (8·95) 4·79 (8·03) 7·70 (0·78) 6·65 (0·79) 3·80 (0·82) 

HAQ-DI score, mean change from 
baseline (SD [observed data], SE 
[imputed data]) 

–0·61 (0·58) –0·51 (0·48) –0·36 (0·60) –0·56 (0·05) –0·47 (0·05) –0·31 (0·05) 

ACR50 response, n/N (%) 44/88 (50·0) 39/88 (44·3) 30/75 (40·0) 44/100 (44·0) 39/100 (39·0) 30/99 (30·3) 

Patients with dactylitis,b n/N (%) 11/93 (11·8) 8/88 (9·1) 9/77 (11·7) 14/46 (30·4) 11/32 (34·4) 12/33 (36·4) 

Patients with enthesitis,b n/N (%) 26/93 (28·0) 27/88 (30·7) 28/77 (36·4) 26/56 (46·4) 33/64 (51·6) 37/68 (54·4) 
aAssessed in patients with psoriasis on at least 3% of their body surface area. bObserved data for presence of dactylitis and enthesitis represent full study population still on 
study at week 52, while non-responder imputation data are from those patients with these symptoms at baseline. 

ACR20/50 = ≥20/50% improvement in American College of Rheumatology response criteria; DAS28-CRP = 28-joint Disease Activity Score using C-reactive protein; HAQ-
DI = health assessment questionnaire disability index; PASI75/90 = ≥75/90% improvement in Psoriasis Area and Severity Index; SD = standard deviation; SE = standard 
error; SF-36 PCS = 36-item Short Form Health Survey Physical Component Summary. 
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Supplementary Table S4: Serious adverse events reported across the entire study period 

Serious AE, n (%) 

Secukinumab 
300 mg sc 
(N=145)a 

Secukinumab 
150 mg sc 
(N=143)a

Secukinumab 
75 mg sc 
(N=99)

Placebo 
(N=98)b 

Any serious AE 10 (6·9) 8 (5·6) 12 (12·1) 3 (3·1) 

Atrial fibrillation                       0 (0·0) 0 (0·0) 1 (1·0) 0 (0·0) 

Myocardial infarction               0 (0·0) 0 (0·0) 1 (1·0) 0 (0·0) 

Deafness neurosensory             0 (0·0) 1 (0·7) 0 (0·0) 0 (0·0) 

Visual acuity reduced               
transiently                                 

0 (0·0) 1 (0·7) 0 (0·0) 0 (0·0) 

Haemorrhoids 1 (0·7) 0 (0·0) 0 (0·0) 0 (0·0) 

Intestinal perforation                0 (0·0) 0 (0·0) 1 (1·0) 0 (0·0) 

Inguinal hernia                          0 (0·0) 0 (0·0) 0 (0·0) 1 (1·0) 

Non-cardiac chest pain             1 (0·7) 0 (0·0) 0 (0·0) 0 (0·0) 

Hepatic lesion                           0 (0·0) 1 (0·7) 0 (0·0) 0 (0·0) 

Hypertransaminasemia 
 

0 (0·0) 1 (0·7) 0 (0·0) 0 (0·0) 

Cellulitis 0 (0·0) 1 (0·7) 1 (1·0) 0 (0·0) 

Erysipelas 1 (0·7) 1 (0·7) 0 (0·0) 1 (1·0) 

Osteomyelitis 1 (0·7) 0 (0·0) 0 (0·0) 0 (0·0) 

Sinusitis 1 (0·7) 0 (0·0) 0 (0·0) 0 (0·0) 

Subcutaneous abscess               1 (0·7) 0 (0·0) 0 (0·0) 0 (0·0) 

Haematoma infection                0 (0·0) 0 (0·0) 0 (0·0) 1 (1·0) 

Sepsis 0 (0·0) 0 (0·0) 0 (0·0) 1 (1·0) 

Septic shock 0 (0·0) 0 (0·0) 0 (0·0) 1 (1·0) 

Contusion                                0 (0·0) 1 (0·7) 0 (0·0) 0 (0·0) 

Femoral neck fracture               0 (0·0) 0 (0·0) 1 (1·0) 0 (0·0) 

Fractured ischium                     0 (0·0) 1 (0·7) 0 (0·0) 0 (0·0) 

Fractured sacrum                      0 (0·0) 1 (0·7) 0 (0·0) 0 (0·0) 

Limb traumatic amputation      1 (0·7) 0 (0·0) 0 (0·0) 0 (0·0) 

Procedural pain                         0 (0·0) 0 (0·0) 1 (1·0) 0 (0·0) 

Pubis fracture 0 (0·0) 1 (0·7) 0 (0·0) 0 (0·0) 

Dehydration 1 (0·7) 0 (0·0) 0 (0·0) 0 (0·0) 

Hyponatraemia 0 (0·0) 0 (0·0) 1 (1·0) 0 (0·0) 

Back pain                                0 (0·0) 0 (0·0) 1 (1·0) 0 (0·0) 

Intervertebral disc protusion     1 (0·7) 0 (0·0) 0 (0·0) 0 (0·0) 

Muscular weakness                   0 (0·0) 0 (0·0) 1 (1·0) 0 (0·0) 

Osteoarthritis 0 (0·0) 0 (0·0) 1 (1·0) 0 (0·0) 

Squamous cell carcinoma         0 (0·0) 0 (0·0) 2 (2·0) 0 (0·0) 

Throat cancer                            0 (0·0) 1 (0·7) 0 (0·0) 0 (0·0) 

Uterine leiomyoma                   0 (0·0) 0 (0·0) 1 (1·0) 0 (0·0) 

Cervical radiculopathy              1 (0·7) 0 (0·0) 0 (0·0) 0 (0·0) 

Migraine 1 (0·7) 0 (0·0) 0 (0·0) 0 (0·0) 

Alcohol abuse                           1 (0·7) 0 (0·0) 0 (0·0) 0 (0·0) 

Calculus urinary                        1 (0·7) 0 (0·0) 0 (0·0) 0 (0·0) 

Cervical dysplasia                     0 (0·0) 1 (0·7) 0 (0·0) 0 (0·0) 

Dysmenorrhea 0 (0·0) 1 (0·7) 0 (0·0) 0 (0·0) 

Vasculitis necrotising               1 (0·7) 0 (0·0) 0 (0·0) 0 (0·0) 

AE = adverse event; sc = subcutaneous. 
aThe secukinumab groups in this period include any patients who received the stated dose of secukinumab and 
include those patients randomized to placebo at baseline who were re-randomized to active treatment from week 
16 or week 24 depending upon clinical response. 
bThe placebo group includes all patients who received placebo during the study. 


