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Efficacy and safety of secukinumab in patients with
spondyloarthritis and enthesitis at the Achilles
tendon: results from a phase 3b trial
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Abstract

Objective. ACHILLES aimed to demonstrate efficacy of secukinumab on Achilles’ tendon enthesitis in spondyloar-

thritis (SpA) patients.

Methods. Patients �18 years (n¼ 204) with active PsA or axial SpA and heel enthesitis were randomized 1:1 to

secukinumab 150/300 mg or placebo up to week 24, and thereafter placebo patients were switched to

secukinumab.

Results. At week 24, a higher, yet statistically non-significant (P¼0.136), proportion of patients in secukinumab vs

placebo reported resolution of Achilles tendon enthesitis in affected foot (42.2% vs 31.4%; odds ratio [OR]¼1.63;

95% CI: 0.87, 3.08). Proportion of patients reporting resolution of enthesitis based on Leeds Enthesitis Index was

higher with secukinumab vs placebo (33.3% vs 23.5%; OR¼1.65; 95% CI: 0.85, 3.25) at week 24. Mean change

from baseline in heel pain at week 24 was higher in secukinumab patients vs placebo (�2.8 [3.0] vs �1.9 [2.7]).

Greater improvements with secukinumab were observed in heel enthesopathy activity and global assessment of

disease activity. Imaging evaluation by local reading confirmed heel enthesitis on MRI at screening for all patients.

Based on central reading, 56% presented with bone marrow oedema and/or tendinitis; according to Heel Enthesitis

MRI Scoring System (HEMRIS) post hoc analysis, 76% had signs of entheseal inflammation while 86% had enthe-

seal inflammation and/or structural changes.

Conclusion. A substantial proportion of patients showed no signs of inflammation on the centrally read MRIs des-

pite a clinical diagnosis of heel enthesitis, thus highlighting that the discrepancy between the clinical and imaging

assessments of enthesitis requires further investigation. Although ACHILLES did not meet the primary end point,

the study reported clinically meaningful improvements in patient-related outcomes.
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Introduction

Enthesitis is the hallmark feature of a broad spectrum of

conditions termed spondyloarthritis (SpA) and can be

the first clinical sign in this group of chronic progressive

autoimmune disease [1–3]. The prevalence of enthesitis

in patients with non-radiographic axial SpA (nr-axSpA) is

36% and ankylosing spondylitis (also termed radio-

graphic axial SpA, r-axSpA) is 32–74%, with Achilles

tendon, plantar fascia and lateral epicondyles presenting

as the most common sites [4, 5]. The heel is frequently

affected in patients with PsA [6] and axial SpA (axSpA)

[7] at an estimated proportion of 35% and 8.5% for PsA

and axSpA patients, respectively [8]. The two most com-

mon causes for posterior heel pain are plantar fasciitis

and Achilles enthesitis [9].

The key symptom of entheseal involvement substan-

tially contributing to the overall burden of disease in

patients with PsA and axSpA is pain resulting in higher

disease activity and lower quality of life (QoL) [10–12]. In

patients with r-axSpA, QoL assessments, including

physical function and general health, were related to

entheseal involvement [13]. PsA patients with enthesitis

also reported worse disease outcomes compared with

those without [14].

IL-17, IL-23, and TNF are the effector cytokines of

enthesitis, and their inhibition has proved effective in the

management of PsA and axSpA [1, 15, 16].

Secukinumab, a fully human monoclonal antibody that

directly inhibits IL-17A, has consistently demonstrated

significant and sustained improvements in the signs and

symptoms of PsA [16, 17] and axSpA [18–21]. Studies

focusing on the underlying entheseal inflammation as a

treatment target to relieve symptoms are limited [22].

ACHILLES (NCT02771210) investigated the efficacy

and safety of secukinumab on the resolution of Achilles

tendon enthesitis and the improvement of enthesitis-

driven disease burden in patients with SpA and is so far

the largest randomized controlled trial (RCT) that

assessed clinical and imaging endpoints up to

52 weeks.

Methods

Study design and patients

ACHILLES is a randomized, parallel-group, double-blind,

52-week placebo-controlled study in patients with PsA

and axSpA (Fig. 1). Patients were randomized 1:1 to re-

ceive either subcutaneous (s.c.) secukinumab 150 or

300 mg or placebo until week 24 (treatment period 1). At

week 24, placebo patients were switched to s.c. secuki-

numab 150 or 300 mg (placebo–secukinumab group) up

to week 52 without a loading phase (treatment period

2). The dose of secukinumab, 150 or 300 mg, was pre-

determined at baseline for both treatment groups to

300 mg for PsA patients with moderate-to-severe skin

involvement or pre-treated with TNF-inhibitor (TNFi) and

to 150 mg for PsA patients with none-to-mild psoriasis

with no TNFi exposure and for all axSpA patients.

Patients (aged �18 years) with active PsA or axSpA

were enrolled in the study. Patients were diagnosed with

PsA with �1 tender joints out of 78 and �1 swollen

joints out of 76 at baseline. Patients diagnosed with

axSpA had to present with total Bath Ankylosing

Spondylitis Disease Activity Index (BASDAI) �4 (0–10) at

baseline.

Patients should also have fulfilled the following inclu-

sion criteria: clinical heel enthesitis, with onset of heel

pain �1 month prior to inclusion, defined as swelling

and tenderness at the insertional site of the Achilles ten-

don into the calcaneus (binary assessment rated as ab-

sent/present); and MRI-positive heel enthesitis,

according to the investigator, defined as tendinitis and/

or bone marrow oedema in the insertional area of the

Achilles tendon and/or the plantar aponeurosis.

Enthesitis of the heel must have been refractory to

standard treatment defined as either NSAIDs or TNFi.

Patients should have been on NSAIDs at the highest

recommended dose for at least 1 month prior to ran-

domization unless withdrawal was because of intoler-

ance, toxicity or contraindications; patients who have

been on TNFi (not more than two) were allowed to be

enrolled but should have experienced an inadequate re-

sponse or intolerance.

Key exclusion criteria included evidence of ongoing

infection or malignancy, prior exposure to biologics dir-

ectly targeting IL-17 or IL-17 receptors or ongoing use

of high-potency opioid analgesics, oral or topical reti-

noids, photochemotherapy, phototherapy, or topical skin

treatment. Concomitant use of NSAIDs, oral corticoste-

roids, methotrexate or sulfasalazine (only in case of

axSpA) was allowed.

The study was carried out in accordance with the

principles of the Declaration of Helsinki, International

Conference of Harmonization Good Clinical Practice

guidelines, and all applicable laws and regulations [23],

with written informed consent obtained from all enrolled

patients. The trial was submitted to several ethical com-

mittees, depending on country and district. Approvals
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were obtained from all relevant ethical committees as

listed in the Supplementary Table S1, available at

Rheumatology online.

Efficacy measures

The primary end point was superiority of secukinumab

(any dose) over placebo based on the percentage of

patients with clinical resolution of Achilles tendon enthesitis

in the affected foot as assessed by the respective sub-

component of the Leeds Enthesitis Index (LEI) at week 24.

Enthesitis-related secondary endpoints at week 24

included the resolution of enthesitis based on LEI and the

improvement of enthesitis-driven disease burden (heel

pain, heel enthesopathy activity). A question on heel pain

(‘Please indicate with a cross (X) at the respective number

the most pain you had from your heel today’; 0–10 numer-

ical rating scale [NRS]) assessed the most pain a patient

experienced on the respective day, and a question on

heel enthesopathy (‘How active was your heel enthesitis

on average during the last week?’; 0–100 visual analogue

scale [VAS]) assessed the activity of heel enthesitis on

average during the last week, respectively.

Clinical efficacy and QoL were further assessed for

the underlying condition with global disease activity (0–

100 VAS) and Short Form-36 version 2 (SF-36 v2).

As previously described, PsAMRIS was adapted to as-

sess MR images of the heel since there was no validated

MRI scoring method to evaluate heel enthesitis available

at the time of trial initiation [24]. Briefly, two blinded read-

ers analysed the MR images in a consensus read fashion.

The improvement of bone marrow oedema in the insertion

of the Achilles tendon in the upper part of the calcaneus

and/or in the insertion of the plantar aponeurosis in the

lower part of the calcaneus as assessed by PsAMRIS was

defined as the secondary imaging end point.

An additional post hoc analysis was conducted on all

MRIs after re-evaluation by the central readers in a

consensus read fashion for a priori defined MRI parame-

ters based on the Heel Enthesitis MRI Scoring System

(HEMRIS) [25].

Statistical analysis

The full analysis set used for efficacy analysis comprised

all patients in the overall population (PsA and axSpA

patients) who were randomized, to whom study treat-

ment was assigned following an intent-to-treat principle,

and who were evaluated according to the treatment

assigned at randomization. For patients randomized er-

roneously into the wrong stratum (PsA or axSpA), the

actual stratum was used for analyses.

The primary analysis was performed via a logistic re-

gression model with the factors treatment, country and

stratification factor diagnosis (PsA or axSpA); patients

with a missing assessment at week 24 were considered

as responders if they had already met the response cri-

terion at the time of last assessment.

The secondary endpoints were reported as observed.

P-values of secondary endpoints were exploratory and

tested outside the confirmatory framework using an ana-

lysis of covariance model with missing data imputed by

last observation carried forward (LOCF; Supplementary

Table S2, available at Rheumatology online) or with

mixed-effect model repeated measures (MMRM) as

LOCF is considered methodologically inferior for con-

tinuous data [26]. Data from weeks 24–52 were reported

as observed. Safety analyses included all patients who

received at least one dose of study treatment.

Results

Patient characteristics

In total, 204 patients were randomized (102 patients in

the secukinumab and 102 in the placebo group).

FIG. 1 Study design

Patients were stratified by underlying disease (PsA or axSpA) and randomized 1:1 to receive either secukinumab or

matching placebo. The dosage of secukinumab/placebo (150 or 300 mg) was predetermined at baseline according to

axSpA or PsA disease, extent of psoriasis and pretreatment with TNF-inhibitor. MRI assessments were performed at

screening, week 24 and week 52. axSpA: axial spondyloarthritis; BSL: baseline; R: randomization.
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Overall, 89.2% (91/102) of patients in the secukinumab

group and 82.4% (84/102) of patients in the placebo

group completed week 24 (Fig. 2). At randomization,

90.2% of patients in the secukinumab group and 91.2%

in the placebo group were TNFi-naı̈ve, and concomitant

use of NSAIDs and DMARDs was reported for 77.5%

and 40.2% in the secukinumab vs 70.6% and 24.5% in

the placebo groups, respectively (Table 1).

Baseline demographics and disease characteristics

were comparable across the secukinumab and placebo

treatment groups. The mean and median time since first

diagnosis of PsA was higher in the placebo group (75.8

and 44.8 months, respectively) than in the secukinumab

group (52.1 and 27.9 months, respectively) with a com-

parable time since onset of enthesitis. The mean and

median time since first diagnosis of axSpA was compar-

able in the placebo (56.2 and 25.5 months, respectively)

and the secukinumab group (49.7 and 28.5 months, re-

spectively); however, the mean and median time since

onset of enthesitis was higher in secukinumab group

compared with placebo group (39.3 and 14.7 vs 28.9

and 8.9 months, respectively). The mean tender and

swollen joint counts in the PsA subset were higher in

the secukinumab vs the placebo group (16.2 and 7.8 vs

13.5 and 5.8, respectively).

The qualitative assessment of MRI parameters at

screening based on central reading showed that 94/204

(46.1%) of all patients presented with tendinitis, 80/204

(39.2%) with bone marrow oedema and 78/204 (38.2%)

with bursitis (Supplementary Table S3, available at

Rheumatology online). Periarticular inflammation and

bone erosion were less present. Compared with plantar

fascia, the area of Achilles tendon is more frequently

involved when analysing MRI parameter by location

(Supplementary Table S4, available at Rheumatology

online).

Based on the qualitative assessment of MRI parame-

ters, 114/204 (56%) of all patients were classified as

MRI-positive for heel enthesitis (presenting with tendin-

itis and/or bone marrow oedema), whereas 90/204

(44%) patients did not present with tendinitis nor oe-

dema. An interesting question is whether the discrimin-

ation of MRI-positive and MRI-negative heel enthesitis

on imaging is reflected by differences in the clinical

characteristics of the two groups. However, the baseline

and clinical characteristics were quite similar in the sub-

groups of MRI-positive and MRI-negative patients

(Supplementary Table S5, available at Rheumatology on-

line). An association was only observed for gender and

HLA-B27 status in the axSpA subgroup: male gender is

associated with MRI-positivity and patients with positive

HLA-B27 status are more likely to present with bone

marrow oedema.

In a post hoc analysis based on MRI central re-

reading by the HEMRIS scoring system, 156/204 (76%)

of all patients presented with total entheseal inflamma-

tion score >0 at screening and 131/204 (64%) pre-

sented with total structural damage score >0 at

screening. At least one parameter (inflammatory and/or

structural, Achilles tendon and/or plantar fascia) was

present in 171/204 (84%) of all patients at screening.

Efficacy outcomes

Although the primary end point was not met, a higher

percentage of patients in the secukinumab group

FIG. 2 Patient disposition to week 52

Of the overall population, 19/204 (9.3%) subjects had been pre-treated with TNF-inhibitors; no meaningful differences

in week 24 outcome parameter could be observed between TNF-naı̈ve and TNF-pretreated subjects. axSpA: axial

spondyloarthritis; BSL: baseline; r-axSpA: radiographic axial spondyloarthritis; nr-axSpA: non-radiographic axial spon-

dyloarthritis; W: week.
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compared with placebo (42.2% vs 31.4%) reported

resolution of Achilles tendon enthesitis in the affected

foot at week 24 (odds ratio [OR] ¼ 1.63; 95% CI: 0.87,

3.08; P¼ 0.136) (Fig. 3A). It is worth noting that within

the subgroup of patients with a BMI <30 kg/m2, the

resolution of Achilles tendon enthesitis (affected foot) at

TABLE 1 Demographics and baseline characteristics

Variable Secukinumab 150/300 mg
s.c. (n 5 102)

Placebo
(n 5 102)

Age, mean (S.D.), years 47.8 (11.3) 47.7 (11.0)
Male, n (%) 44 (43.1) 47 (46.1)
Weight, mean (S.D.), kg 83.95 (18.61) 86.02 (18.63)

Height, mean (S.D.), m 1.70 (0.093) 1.70 (0.096)
BMI, mean (S.D.), kg/m2 29.0 (6.3) 29.7 (6.3)

BMI <30 kg/m2, n (%) 61 (59.8) 61 (59.8)
BMI �30 kg/m2, n (%) 41 (40.2) 41 (40.2)

Time since diagnosis, mean (S.D.), months

PsA 52.1 (58.6) 75.8 (92.1)
axSpA 49.7 (66.7) 56.2 (74.0)

Onset of enthesitis, mean (S.D.), months
PsA 33.9 (51.8) 33.7 (62.2)
axSpA 39.3 (73.0) 28.9 (51.9)

TNF-naı̈ve, n (%) 92 (90.2) 93 (91.2)
Number of LEI counts present, mean (S.D.) 2.6 (1.6) 2.5 (1.6)

Heel pain (0–10 NRS), mean (S.D.) 6.4 (2.3) 6.2 (2.1)
Physician’s global assessment of heel enthesopathy (0–100 VAS), mean (S.D.) 63.3 (17.7) 62.9 (18.5)
Patient’s global assessment of heel enthesopathy (0–100 VAS), mean (S.D.) 67.1 (22.1) 65.1 (21.0)

Physician’s global assessments (0–100 VAS), mean (S.D.) 61.4 (18.8) 60.3 (19.4)
Patient’s global assessment (0–100 VAS), mean (S.D.) 66.2 (20.8) 65.2 (19.6)
SF-36 v2 score, mean (S.D.) 33.1 (7.8) 34.5 (7.0)

TJC, PsA patients (78 joints), mean (S.D.) 16.2 (15.9) 13.5 (13.7)
SJC, PsA patients (76 joints), mean (S.D.) 7.8 (9.4) 5.8 (6.4)

BASDAI, axSpA patients, mean (S.D.) 7.1 (1.14) 7.1 (1.26)
NSAID use at randomization, n (%) 79 (77.5) 72 (70.6)
DMARD use at randomization, n (%) 41 (40.2) 25 (24.5)

Oral corticosteroid use at randomization, n (%) 14 (13.7) 17 (16.7)
hsCRP, mean (S.D.), mg/l 10.4 (17.8) 9.7 (18.3)

HLA-B27 positive, axSpA patients, n (%) 27 (71.1) 21 (55.3)

axSpA: axial spondyloarthritis; BASDAI: Bath Ankylosing Spondylitis Disease Activity Index; hsCRP: high-sensitivity CRP;

LEI: Leeds Enthesitis Index; SF-36v2: Medical Outcome Short Form (36) Health Survey; SJC: swollen joint count score;
TJC: tender joint count; VAS: visual analogue scale.

FIG. 3 Resolution of Achilles tendon enthesitis in affected foot

(A) data presented with imputed missing values; n¼ 102 in each group; P¼ 0.136 for secukinumab vs placebo at

week 24. (B) Data presented as observed; number of patients with non-missing value: n¼89 at week 24 and n¼84

at week 52 in secukinumab group, n¼ 86 at week 24 and n¼79 at week 52 in placebo group. BSL: baseline.
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week 24 was 49.2% in the secukinumab group and

24.6% in the placebo group (Supplementary Fig. S1,

available at Rheumatology online). Up to week 52, a

continuous improvement in the resolution of Achilles

tendon enthesitis was observed in the secukinumab

treatment group (57.8%) with notable improvement in

placebo–secukinumab group (46.1%) after switching to

active treatment at week 24 (Fig. 3B).

At week 24, the percentage of patients with resolution

of enthesitis as assessed by LEI was 33.3% in the secu-

kinumab group vs 23.5% in the placebo group; the

mean (S.D.) improvement in LEI at week 24 was �1.1

(1.6) in the secukinumab group vs �0.6 (1.3) in the pla-

cebo group (Table 2). At week 52, 48.0% in the secuki-

numab group vs 34.3% in the placebo–secukinumab

group reported resolution of enthesitis as assessed by

LEI with a mean (S.D.) improvement in LEI of �1.6 (1.8)

and �1.3 (1.4), respectively.

Heel pain, as reported by patients on a 0–10 NRS was

notably reduced in the secukinumab-treated patients vs

the placebo group with a mean (S.D.) change from baseline

of �2.8 (3.0) vs �1.9 (2.7) at week 24. This improvement

corresponds to a mean (median) reduction in heel pain of

�41.4% (�42.9%) with secukinumab vs �19.0%

(�28.6%) with placebo group (Supplementary Table S6,

available at Rheumatology online). The improvement was

sustained to week 52 with both the secukinumab group

and the placebo–secukinumab group (Table 2).

Greater improvements in physician- and patient-

reported heel enthesopathy activity reported on a 0–100

VAS were observed with secukinumab treatment at week

24. The decrease in heel enthesopathy activity reported by

patients corresponds to a mean (median) reduction of

�42.3% (�42.8%) in the secukinumab group vs �17.2%

(�24.1%) in the placebo group (Supplementary Table S4,

available at Rheumatology online). The improvements in

physician- and patient-reported heel enthesopathy activity

were sustained to week 52.

Secukinumab provided greater improvements vs pla-

cebo in physician’s global assessment and patient’s glo-

bal assessment of disease activity at week 24 and week

52. Sustained improvements in SF-36 v2 scores were

observed to week 52.

Although the study was not powered to investigate

differences within the SpA indications, PsA or axSpA,

nor to investigate a dose effect of secukinumab, an ex-

ploratory analysis was performed to describe differences

by underlying disease as well as by secukinumab

150 mg and 300 mg in PsA population (Supplementary

Tables S7 and S8, available at Rheumatology online).

Of the 80 subjects presenting with bone marrow

oedema at baseline, 38.6% (17/44) in the secukinumab

vs 33.3% (12/36) in the placebo group showed an

improvement at week 24, as assessed by the PsAMRIS

score.

Safety

The mean duration of exposure to study treatment was

longer with secukinumab than with placebo group in

treatment period 1 (up to week 24) and for the entire

treatment period (up to week 52) (Table 3). The number

of patients who experienced at least one adverse event

(AE) to week 52 was slightly lower with secukinumab

(64.7% [66/102]) than with placebo–secukinumab

(67.6% [69/102]).

The proportion of patients with serious AEs (SAEs)

was 2.9% for both the secukinumab group and placebo

group to week 24. For the entire treatment period, 6.9%

and 5.9% of patients reported SAEs in the secukinumab

group and placebo–secukinumab group, respectively.

No death was reported over the entire treatment period

across all treatment groups.

Discussion

ACHILLES was the first large-scale double-blind,

placebo-controlled RCT that investigated heel enthesitis

by clinical and imaging endpoints.

The primary end point of resolution of Achilles tendon

enthesitis at the affected foot at week 24 was not met;

however, a numerically higher proportion of patients

achieved resolution in the secukinumab treatment group

vs placebo. It is worth noting that ACHILLES applied a

high-hurdle primary end point, assessing the complete

resolution of Achilles tendon enthesitis by using a single

tender point out of the six-point LEI. This was a binary

assessment with no gradual improvements; a complete

resolution had to be achieved. Furthermore, the reso-

lution of Achilles tendon enthesitis using the LEI sub-

component for the study foot assessed the change in

‘tenderness’ rather than ‘inflammation’, which is limited

by the patient’s subjectivity and variable sensitivity due

to lack of standardization of the pressure on the Achilles

tendon [27, 28]. The rationale for selecting a single ten-

der point on the heel as the primary end point is to align

clinical signs of heel enthesitis with the entheseal inflam-

mation on MRI as LEI includes five additional tender

points that are not investigated by MRI. In ACHILLES,

only the heel of the affected foot was assessed by MRI

to allow exploration of the relationship of clinical and

imaging parameters. A post hoc analysis of the imaging

data based on the recently developed HEMRIS score,

including potential association of clinical and imaging

parameters, will be presented in a dedicated imaging

paper.

It should also be noted that spontaneous improve-

ment and resolution of enthesitis at various time points

might be part of the natural course of the disease result-

ing in the high placebo response [29]. A higher placebo

response was observed in the 150 mg group, which had

relatively less severe disease, whereas patients with

more severe concomitant plaque psoriasis in the 300 mg

group had a lower level of placebo response. As already

shown in previous publications [14], secukinumab

300 mg exhibited better performance compared with

150 mg in all clinical outcome measures of ACHILLES.

In addition, subgroup analyses suggest that a high BMI

might have compromised the resolution of Achilles
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TABLE 2 Clinical efficacy endpoints to week 52

Efficacy endpoint Week 24 Week 52

Secukinumab
150/300 mg s.c. (n 5 102)

Placebo (n 5 102) P-value vs placebo Secukinumab 150/300 mg
s.c. (n 5 102)

Placebo- Secukinumab
150/300 mg s.c. (n 5 102)

Resolution of enthesitis, responder n (%)
Achilles tendon enthesitis
(study foot)a

43 (42.2) 32 (31.4) 0.136 59 (57.8) 47 (46.1)

LEI 34 (33.3) 24 (23.5) 0.148 49 (48.0) 35 (34.3)
Disease activity: heel enthesitis, mean change (S.D.) (n)

Heel pain (0–10 NRS) �2.8 (3.0) (87) �1.9 (2.7) (85) 0.027 �3.6 (3.1) (84) �3.3 (2.8) (78)
Physician’s heel enthesopathy
(0–100 VAS)

�38.4 (24.2) (88) �25.2 (25.3) (85) <0.001 �49.0 (24.1) (84) �44.0 (24.6) (78)

Patient’s heel enthesopathy (0–100
VAS)

�31.1 (29.1) (86) �20.8 (30.4) (84) 0.018 �38.9 (30.9) (84) �35.9 (30.0) (76)

Disease activity: global, mean change (S.D.) (n)
Physician’s global assessment of
disease activity (0–100 VAS)

�34.9 (25.9) (88) �18.9 (26.3) (85) <0.001 �45.4 (24.7) (84) �37.8 (26.6) (78)

Patient’s global assessment of
disease activity (0–100 VAS)

�25.9 (31.1) (82) �16.6 (29.2) (80) 0.005 �32.9 (32.0) (82) �28.8 (30.9) (72)

SF-36 v2 8.3 (9.8) (87) 5.3 (7.3) (85) 0.005 8.9 (9.8) (84) 7.9 (7.5) (78)

Resolution of enthesitis: data presented based on LOCF at week 24; data presented as observed at week 52; disease activity: data presented as observed at week 24 and
week 52. P-values were analysed exploratively outside the confirmatory framework with missing data imputed based on MMRM. aSingle tender point out of the 6-point LEI. LEI:

Leeds Enthesitis Index; LOCF: last observation carried forward; NRS: numerical rating scale; SF-36 v2: Short Form-36 version 2; VAS: visual analogue scale.
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tendon enthesitis, presumably due to constantly higher

mechanical stress [30].

Improvements in the placebo group were also observed

when analysing the questionnaires related to disease activ-

ity. However, higher improvements in heel pain (NRS) and

physician’s and patient’s heel enthesopathy activity (VAS)

were observed with secukinumab treatment at week 24.

The improvements of enthesitis-driven disease burden by

heel pain and heel enthesopathy activity suggest a clinical-

ly meaningful improvement in the burden of disease for

patients treated with secukinumab [31, 32]. Notable

improvements in physician’s and patient’s global assess-

ment of disease activity (reduction in VAS) and QoL (SF-

36 v2) were also observed with secukinumab treatment at

week 24, confirming the positive outcomes of

secukinumab in previous trials [14, 19].

From week 24 to week 52, a continuous improvement

in response rates for resolution of Achilles tendon enthe-

sitis and for all secondary outcomes was observed in

secukinumab-treated patients. Improvements in all out-

come measures related to enthesitis as well as the glo-

bal disease condition were observed for placebo

TABLE 3 Safety summary to week 52

Parameter Treatment period 1 Entire treatment period

Secukinumab
150/300 mg s.c.

(n 5 102)

Placebo (n 5 102) Secukinumab
150/300 mg

s.c. (n 5 102)

Placebo–Secukinumab
150/300 mg

s.c. (n 5 102)

Duration of exposure,
mean (S.D.), days

163.1 (26.6) 156.9 (35.1) 337.6 (89.2) 316.3 (111.8)

Any AE, n (%) 57 (55.9) 59 (57.8) 66 (64.7) 69 (67.6)

Any SAE, n (%) 3 (2.9) 3 (2.9) 7 (6.9) 6 (5.9)
AEs leading to study

treatment discon-
tinuation, n (%)

5 (4.9) 4 (3.9) 7 (6.9) 7 (6.9)

Death, n 0 0 0 0
n (%) or EAIR (95%

CI)
Common AEsa

Nasopharyngitis 8 (7.8) 14 (13.7) 14.64 (7.79, 25.03) 28.46 (17.83, 43.08)
URTI 5 (4.9) 5 (4.9) 6.56 (2.41, 14.28) 5.72 (1.86, 13.36)

Diarrhoea 7 (6.9) 4 (3.9) 8.90 (3.84, 17.53) 5.82 (1.89, 13.58)
Nausea 5 (4.9) 1 (1.0) 5.48 (1.78, 12.78) 1.13 (0.03, 6.27)
Headache 5 (4.9) 8 (7.8) 6.51 (2.39, 14.16) 12.08 (5.79, 22.21)

Arthralgia 4 (3.9) 5 (4.9) 7.57 (3.04, 15.59) 5.79 (1.88, 13.52)
Back pain 1 (1.0) 3 (2.9) 2.11 (0.26, 7.64) 5.75 (1.87, 13.41)

Hypertension 1 (1.0) 4 (3.9) 2.11 (0.26, 7.62) 5.77 (1.87, 13.46)
AEs of special

interest
Candida infections

Oral candidiasis 2 (2.0) 0 2.11 (0.26, 7.62) 0.00 (0.00, 4.11)

Oropharyngeal
candidiasis

1 (1.0) 0 1.05 (0.03, 5.87) 0.00 (0.00, 4.11)

Vulvovaginal
candidiasis

1 (1.0) 0 1.05 (0.03, 5.86) 0.00 (0.00, 4.11)

Malignancy
Invasive breast
carcinoma

— — 1.05 (0.03, 5.83) 0.00 (0.00, 4.11)

Malignant
melanoma

— — 1.05 (0.03, 5.83) 0.00 (0.00, 4.11)

Uterine cancer — — 0.00 (0.00, 3.85) 1.11 (0.03, 6.21)
MACE — — — —

Inflammatory bowel
disease

1 (1.0) 1 (1.0) 1.04 (0.03, 5.82) 1.13 (0.03, 6.27)

Oral herpes 1 (1.0) 1 (1.0) 2.12 (0.26, 7.66) 1.12 (0.03, 6.22)
Staphylococcal

infections
0 1 (1.0) 0.00 (0.00, 3.85) 1.12 (0.03, 6.24)

aAEs with an EAIR �5 in either of the secukinumab treatment groups over the entire treatment period. AE: adverse event;
EAIR: exposure-adjusted incidence rate; MACE: major adverse cardiovascular event; SAE: serious AE; URTI: upper respira-
tory tract infection.
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patients who switched to active treatment at week 24,

indicating the clinical benefits for the patients.

Imaging examination was performed complementary

to the clinical assessment at three different time points.

Although detailed results on the imaging data are not

part of the objectives of the current paper, baseline

imaging characteristics should be taken into account

when interpreting the clinical data. According to the

local reading by investigators at site, all enrolled patients

had a positive MRI for heel enthesitis at screening.

However, based on central reading, there was a sub-

stantial proportion of patients without objective signs of

inflammation by imaging. Some of the clinical diagnoses

might have therefore been driven by other pain-related

features not caused by enthesitis, as the entheseal sites

may also serve as tender points due to mechanical

stress or even fibromyalgia [33].

As per central reading, about 60% of the subjects pre-

sented without bone marrow oedema at screening; hence,

it was not possible to assess improvement of oedema in

the majority of patients, although a higher percentage of

patients in the secukinumab group compared with the pla-

cebo group had a bone marrow oedema improvement

based on PsAMRIS. Similar findings were reported in the

HEEL trial with a positive trend although not statistically

significant for etanercept vs placebo in oedema extension

from baseline to week 12 [22]. The high placebo response

rates in bone marrow improvement may be attributed to

the natural course of the disease and the spontaneous im-

provement of enthesitis lesions.

Furthermore, the PsAMRIS score was originally devel-

oped for the hand and the HEMRIS score specifically

developed for Achilles tendon has been published long

after the time of the ACHILLES trial design [25]. Based on

HEMRIS post hoc analysis, 84% of the overall trial popula-

tion presented with inflammatory and/or structural patholo-

gies on MRI.

ACHILLES enrolled a heterogeneous patient popula-

tion including PsA, r-axSpA and nr-axSpA patients,

focusing on heel enthesitis and its higher disease bur-

den assuming enthesitis is similar across the SpA spec-

trum and has the same responsiveness to treatment.

Although the heterogeneity of the study population can

be considered as a strength, it might also be a limitation

as responses to treatment vary depending on the under-

lying condition. In addition, LEI is a validated enthesitis

measure that is mainly used for PsA patients as this

index does not include axial tender points [28]. As re-

cent analysis from pooled r-axSpA trials (MEASURE 1–

4) revealed, the axial entheseal sites of r-axSpA patients

showed a better response to secukinumab treatment

compared with peripheral sites; therefore, LEI might not

be the most appropriate measurement to assess enthe-

sitis in axSpA [34]. Furthermore, the inclusion criterion of

MRI-positive heel enthesitis based on the investigators’

judgement and not on central reading and the discord-

ance between the local and central reading may suggest

that a substantial proportion of patients might have

been potentially misdiagnosed for enthesitis.

In conclusion, although secukinumab did not achieve

statistical significance vs placebo on the resolution of

Achilles tendon enthesitis at week 24, it improved the

burden of heel enthesitis as assessed by patient and

physician reported outcomes in patients with active SpA

refractory to standard treatment. Notable improvements

in global disease activity and QoL were also observed

as assessed by patient and physician reported out-

comes in secukinumab treatment. The clinical improve-

ments were maintained up to week 52 and also

observed for the placebo patients switching to active

treatment. MRI analysis revealed that clinical and imag-

ing assessments for the diagnosis of heel enthesitis re-

main a challenge for the treating rheumatologist. The

substantial proportion of patients without signs of in-

flammation on the centrally read MRIs despite a clinical

diagnosis of heel enthesitis indicates that the discrep-

ancy between the clinical and imaging assessments of

enthesitis remains an unmet need and therefore

ACHILLES sheds light into the understanding of the clin-

ical and imaging assessments of enthesitis.
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