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Abstract

Objective: To investigate the imaging characteristics and clinically assess heel enthesitis in spondyloarthritis (SpA) by
applying in a post hoc analysis the Heel Enthesitis Magnetic Resonance Imaging Scoring system (HEMRIS) in blinded
and centrally-read MRI data from the ACHILLES trial (NCT02771210).

Methods: ACHILLES included patients (>18 years) with active psoriatic arthritis or axial SpA with clinical and
MRI-positive heel enthesitis refractory to standard treatment. Patients were randomized to receive subcutaneous
secukinumab 150/300 mg or placebo. At week 24, patients on placebo were switched to secukinumab treatment.
MRI-positive heel enthesitis was confirmed in all patients by local investigators. MRIs were performed at 3 timepoints:
screening and weeks 24 and 52. In the present analysis, all MRIs were re-evaluated by 2 blinded central readers in a
consensus read fashion for a priori defined MRI parameters based on HEMRIS.

Results: At screening, 171/204 (83.8%) of patients presented with entheseal inflammation and/or structural damage,
considering both the Achilles tendon and plantar fascia. Pathologies were more evident in the Achilles tendon area
compared to the plantar aponeurosis. The most frequent pathologies were intra-tendon hypersignal and retrocalca-
neal bursitis. The mean total entheseal inflammation score at screening in the Achilles tendon area was 2.99 (N=204)
and the mean change (standard deviation [SD]) from screening to weeks 24 and 52 was — 0.91 (1.99) and — 0.83
(2.12) in the secukinumab group vs — 0.48 (1.86) and — 0.80 (1.98) in the placebo-secukinumab group, respectively.
The mean total structural damage score at screening was 1.36 (N=204) and the mean change (SD) from screening

to weeks 24 and 52 was 0.00 (0.65) and — 0.06 (0.56) in the secukinumab group vs 0.08 (0.48) and 0.04 (0.75) in the
placebo-secukinumab group, respectively.

Conclusions: Based on the newly developed HEMRIS, entheseal inflammation and/or structural damage was con-
firmed in 83.3% of ACHILLES patients. Pathologies were more evident in the Achilles tendon area compared to plantar
fascia, with the inflammatory parameters being more responsive with secukinumab treatment compared to placebo.
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The present analysis, with detailed information on individual MRI parameters, contributes to the scientific debate on

heel enthesitis.
Trial registration: ClinicalTrials.gov NCT02771210.
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Introduction

Enthesitis is a hallmark feature of spondyloarthri-
tis (SpA), including psoriatic arthritis (PsA) and axial
SpA (axSpA), and is proposed as the primary lesion in
spondyloarthropathies [1-3]. However, little is known
regarding differences of enthesitis within the spectrum
of SpA. Entheses of the lower extremities is involved
more frequently than those of the upper limbs. Although
not systematically evaluated, the heel (Achilles tendon
and plantar fascia insertions) is reported to be affected
most frequently [4]. Entheseal pain can be severe, disa-
bling, and continuous, and can last for several years [5].
Enthesitis in patients with axSpA has been associated
with worse disease activity and quality of life than those
with no enthesitis [6].

Furthermore, diagnosis of enthesitis still presents a
challenge, irrespective of assessment by clinical or imag-
ing criteria. Clinically, enthesitis is usually assessed using
scores such as the Leeds Enthesitis Index (LEI), Maas-
tricht Ankylosing Spondylitis Enthesitis Score (MASES),
or Spondyloarthritis Research Consortium of Canada
(SPARCC) with variable correlation with measures of
disease activity and function [7]. These indices assess
pain and tenderness in entheseal sites in a binary fash-
ion and hence are more a measure of “pain” rather than
a measure of “inflammation” Moreover, they are influ-
enced by the variable intensity of pressure and individual
pain perception.

Recent advances in imaging including magnetic reso-
nance imaging (MRI) and ultrasound (US)/power Dop-
pler ultrasound (PDUS) allow for the evaluation of the
extent of inflammation at the entheseal site and have
evolved as important tools for the diagnosis and moni-
toring of enthesitis [8, 9]. Both US and MRI can reveal
soft-tissue inflammation, although only MRI can depict
inflammatory areas in bone [10]. This is a unique advan-
tage of identifying peri-entheseal inflammation with
adjacent bone marrow edema (BME), potentially facili-
tating early diagnosis in SpA [11]. However, the diagnosis
of enthesitis with imaging can be challenging given the
low vascular nature of entheses at bony attachment sites
and the low density of vessels in surrounding ligaments
and tendons. The Outcome Measures in Rheumatology
(OMERACT) group have developed a scoring system for
the hand (Psoriatic Arthritis MRI Scoring system [PsAM-
RIS]) and most recently for the heel (Heel Enthesitis MRI

Scoring system [HEMRIS]) to allow for comparisons of
clinical study results [12—14]. Despite these advances, the
diagnosis and monitoring of enthesitis remains a chal-
lenge due to the limited number of prospective clini-
cal studies and the potential divergence between pain at
entheseal sites and the objective signs of inflammation.

ACHILLES (NCT02771210) is the largest prospective
placebo-controlled randomized controlled trial so far,
investigating both clinical and imaging endpoints, with
blinded and centrally-read MRI data on heel enthesitis
in patients with SpA [15]. ACHILLES is focusing on heel
enthesitis, investigating not only clinical endpoints but
also blinded and centrally-read MRI data of the heel. A
post hoc analysis applying HEMRIS in blinded and cen-
trally read MRI data of the heel from the ACHILLES trial
(N=204) is reported here.

Methods

Study design

ACHILLES is a 2-treatment arm, randomized, parallel-
group, double-blind, placebo-controlled study in patients
with PsA or axSpA [15]. Patients were randomized to
receive subcutaneous (s.c.) secukinumab 150 mg, 300 mg
or placebo at baseline, weeks 1, 2, 3, and 4, followed by
once every 4 weeks. At week 24, patients on placebo were
switched to secukinumab 150 or 300 mg.

Patients
Patients (>18 years) with active SpA and clinical heel
enthesitis confirmed by imaging were eligible to partici-
pate in the trial. Active SpA was defined as either axSpA
with Bath Ankylosing Spondylitis Disease Activity Index
(BASDAI) >4 (0-10) at baseline or PsA fulfilling the
CASPAR (ClASsification for Psoriatic ARthritis) crite-
ria with symptoms for at least 6 months and >1 tender
joint out of 78 and >1 swollen joint out of 76 at baseline.
Clinical heel enthesitis was defined as swelling and ten-
derness at the insertional site of the Achilles tendon into
the calcaneus (binary pain assessment). Heel enthesitis
must have been refractory to standard treatment (either
non-steroidal anti-inflammatory drugs or tumor necrosis
factor-inhibitors) with an onset of heel pain >1 month
prior to baseline.

The study was carried out in accordance with the
principles of the Declaration of Helsinki, International
Conference of Harmonisation Good Clinical Practice
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guidelines, and all applicable laws and regulations, with
written informed consent obtained from all enrolled
patients.

Image acquisition

The MRI protocol of the study consisted of three man-
datory sequences: T1-weighted Turbo Spin-Echo,
T1-weighted Fast Spin-Echo, and T2-weighted short
inversion time inversion-recovery [STIR] and predefined
sequence parameters (details as reported previously)
[16]. MRIs were performed at 3 timepoints: screening,
week 24, and week 52. No preparative drugs, contrast
agents, or radionuclide agents were used. If both feet
were affected, the foot with the highest pain level accord-
ing to the patient’s decision was examined.

Local assessment

Heel enthesitis by MRI was assessed at screening by
either the local radiologist or rheumatologist at the study
site to determine the eligibility of the patient; the local
rheumatologist was allowed to overrule the local radiolo-
gist’s assessment with respect to the positivity of the MR
images. The MRI was positive for heel enthesitis if tend-
initis with/without bursitis and/or BME with/without
concomitant erosions in the insertional area of the Achil-
les tendon and/or the plantar aponeurosis was present.
Based on the screening image, the investigator provided
confirmation of whether a patient fulfills the inclusion
criterion of MRI-positive heel enthesitis (yes/no) without
a detailed evaluation of MRI parameters.

Central reading

After inclusion in the study and independent of local
assessment, the MR images were evaluated by two cen-
tral readers in a consensus-read fashion. The readers
were blinded for patient identification, site, timepoint,
treatment, and clinical assessment and were experi-
enced professionals with scientific and technical exper-
tise in imaging modalities. Details of the central reading
assessments have been reported previously [16]. The ini-
tial MRI evaluation was performed based on PsAMRIS
adapted to the heel with outcomes reported in the pri-
mary manuscript [15]. The present report presents a post
hoc analysis based on the re-evaluation of all MRIs by
applying the recently developed HEMRIS.

HEMRIS

HEMRIS was developed by OMERACT to assess
enthesitis of the heel in patients with SpA [13]. Inflam-
matory and structural parameters are each scored on a
semi-quantitative scale of 0-3 (none to severe; detailed
definitions for each severity grade can be found in
the atlas of the OMERACT HEMRIS) [17]. The total
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entheseal inflammation score is the sum of all inflamma-
tory parameter scores in the area of the Achilles tendon,
namely intra-tendon hypersignal, peri-tendon hyper-
signal, retrocalcaneal bursitis, and BME, thus ranging
from O to 12. Similarly, the total entheseal inflammation
score in the area of the plantar fascia is the sum of intra-
aponeurosis hypersignal, peri-aponeurosis hypersignal,
and BME (without bursitis), ranging from 0 to 9. The
total structural damage score is the sum of all structural
parameters scores, namely tendon thickening/aponeuro-
sis thickening, bone spur, and bone erosion, ranging from
0 to 9 in each of the locations.

Statistical analysis

Categorical variables (qualitative and quantitative imag-
ing parameters) were presented as descriptive summary
statistics. Summaries included relative and absolute fre-
quencies for each category. Continuous variables (MRI
scores) were presented as mean with standard deviation
(SD). From baseline to week 24, MRI data were missing
for 14 patients due to study discontinuation, for 5 sub-
jects although they completed week 24, and for 4 patients
the MRIs were excluded from the analysis as they were
assessed outside the visit window. From baseline to week
52, additional MRIs of 31 patients were missing due to
study discontinuation, missed assessment, or were out-
side the visit window.

A chi-square analysis was performed to investigate
potential associations of the inflammatory imaging
parameters in the area of the Achilles tendon (intra-ten-
don hypersignal, peri-tendon hypersignal, bursitis, and
BME) with clinical parameters directly related to the heel
(Achilles tendon enthesitis as assessed by LEI, heel pain,
and heel enthesopathy, as reported by patients). Changes
in imaging and clinical parameter from screening to week
24 were categorized as either “improvement” or “no-
improvement” to calculate P values.

Results

Overall, 204 (128 PsA and 76 axSpA) SpA patients with
heel enthesitis were randomized in the ACHILLES trial.
At baseline, the mean (SD) age of the patients rand-
omized to the secukinumab group was 47.8 (11.3) years
and those randomized to the placebo group were 47.7
(11.0) years, with a mean (SD) body mass index of 29.0
(6.3) and 29.7 (6.3), respectively. Patients in the secuki-
numab and placebo groups reported a mean (SD) heel
pain of 6.4 (2.3) and 6.2 (2.1) on a 0 to 10 numerical rating
scale. Of the PsA patients, the mean (SD) time (months)
since the onset of enthesitis was similar in both secuki-
numab (33.9 [51.8]) and placebo (33.7 [62.2]) groups,
whereas in axSpA patients, it was 39.3 (73.0) and 28.9
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(51.9) in the secukinumab and placebo groups, respec-
tively [15].

The post hoc analysis of the screening MR images
(based on HEMRIS) revealed that 84% (171/204) of these
patients presented with entheseal inflammation and/or
structural damage of the heel, considering both the areas
of the Achilles tendon and plantar aponeurosis. Inflam-
matory and structural changes were identified for 76%
(156/204) and 64% (131/204) of the patients, respectively.

As depicted in Fig. 1, pathologies were more frequent
in the area of the Achilles tendon compared to the area
of plantar aponeurosis. The most frequent pathologies
were intra-tendon hypersignal and retrocalcaneal bursi-
tis which were found in 47.5% and 42.2% of all patients,
respectively. The quantitative assessment at screening,
based on HEMRIS describing MRI pathologies by sever-
ity grade 0 (not present) to 3 (severe), is shown in Fig. 2.
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The mean severity grades were generally higher in the
area of the Achilles tendon, ranging from 0.28 (bone
erosion) to 0.87 (bursitis) as compared to the area of
plantar aponeurosis, with mean severity grades ranging
from 0.03 (bone erosion) to 0.31 (bone spur). The spe-
cific inflammatory and structural parameters for both
the Achilles tendon and plantar fascia were not present
in majority of patients. The highest severity grade was
most often scored for retrocalcaneal bursitis, with 16.7%
of patients presenting with bursitis grade 3 at screening
(i.e., maximal diameter of hypersignal in the shorter of
two perpendicular dimensions >1.0 cm).

In terms of quantitative assessment, the mean (SD) of
the total entheseal inflammation and the total structural
damage score in the area of the Achilles tendon was 2.99
(3.27) and 1.36 (1.68), while in the area of plantar fascia
was 0.59 (1.33) and 0.49 (0.91), respectively (Table 1).

a

BME, bone marrow oedema

Area of Achilles tendon

Area of plantar fascia

Patients (%) with pathology present at screening. Each pathology was analyzed separately; one patient may present with one or more pathologies.

Fig. 1 Qualitative assessment at screening based on HEMRIS. A Area of Achilles tendon. B Area of plantar fascia. Patients (%) with pathology
present at screening. Each pathology was analyzed separately; one patient may present with one or more pathologies. BME, bone marrow edema

Intra-tendon hypersignal 47.5%
, Peri-tendon hypersignal 38.7%
" Retrocalcaneal bursitis 42.2%
BME 30.9%

\/ Tendon thickening 36.3%
~~~~~~~~~~~ Bone spur 22.5%
Bone erosion 22.1%

Intra-aponeurosis hypersignal 10.8%
__ Peri-aponeurosis hypersignal 14.7%
~" BME 14.7%

Aponeurosis thickening 12.7%
e Bone spur 19.1%
Bone erosion 3.4%
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A. Area of Achilles tendon

Mean Score (SD)

Intra-tendon hypersignal - 0.77 (0.99)
Peri-tendon hypersignal T o407
Retrocalcaneal bursitis - 0.87 (1.16)
BME B 060104
Tendon thickening W 073109
Bone spur W 035075
Bone erosion I 0.28 (0.59)

0% 20% 40% 60% 80% 100%

B. Area of plantar fascia
Mean Score (SD)

Intra-aponeurosis hypersignal I 0.16 (0.52)
Peri-aponeurosis hypersignal I 0.18 (0.47)
BME B o202
Aponeurosis thickening | 0.14 (0.40)
Bone spur . 0.31(0.73)
Bone erosion 0.03 (0.18)

0% 20% 40% 60% 80% 100%

Grade 0 Grade1 m®mGrade2 ®Grade3

Fig. 2 Quantitative assessment at screening based on HEMRIS. A Area of Achilles tendon. B Area of plantar fascia. Each pathology scored from 0
(not present) to 3 (severe/large). BME, bone marrow edema; SD, standard deviation

Assessments at weeks 24 and 52

In the area of the Achilles tendon, the mean (SD)
decrease from screening to week 24 in the total enthe-
seal inflammation score was higher in patients treated
with secukinumab compared to placebo, — 0.91 (1.99) vs
— 0.48 (1.86), respectively (Fig. 3). In the area of plantar
aponeurosis, the mean changes (SD) from screening to
week 24 in total entheseal inflammation score were low
in both the secukinumab and the placebo group, 0.11

(0.74) and — 0.04 (0.78), respectively. The mean change
over time in total structural damage score was minimal
in both areas.

Further analysis in the area of the Achilles tendon
showed a mean (SD) decrease to week 24 in total enthe-
seal inflammation score of — 1.16 (2.20) and — 0.50 (1.52)
in the secukinumab group and — 0.60 (1.84) and — 0.27
(1.89) in the placebo group for PsA and axSpA patients,
respectively (Supplementary Fig. 1).
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Table 1 Total entheseal inflammation score and total structural
damage score at screening

SEC(N=102) PBO (N=102) All patients (N=204)

Area of Achilles tendon
Total entheseal inflammation score (0-12)

Mean (SD) 3.04 (3.12) 2.93(3.42) 2.99 (3.27)

Median 2.00 1.00 2.00

Min, Max  0.00, 12.00 0.00, 12.00 0.00, 12.00
Total structural damage score (0-9)

Mean (SD)  1.45 (1.84) 126 (1.51) 1.36 (1.68)

Median 1.00 1.00 1.00

Min, Max  0.00, 8.00 0.00, 6.00 0.00, 8.00

Area of plantar fascia

Total entheseal inflammation score (0-9)

Mean (SD)  0.55(1.13) 064 (1.51) 0.59(1.33)

Median 0.00 0.00 0.00

Min, Max  0.00, 6.00 0.00, 8.00 0.00, 8.00
Total structural damage score (0-9)

Mean (SD) 0.47 (0.90) 0.51(0.92) 0.49 (0.91)

Median 0.00 0.00 0.00

Min, Max  0.00, 5.00 0.00, 3.00 0.00, 5.00

N total number of patients, PBO Placebo, SD Standard
deviation, SEC Secukinumab

Figure 4 displays the proportion of patients with
improvement/worsening of any pathology present at
screening up to Week 24. For the area of Achilles tendon
(Fig. 4A), an improvement in all inflammatory parameters
was observed for a higher proportion of secukinumab
treated patients compared to placebo. Retrocalcaneal bur-
sitis and intra-tendon hypersignal improved for 52.3% and
22.9% of the patients in the secukinumab group and 33.3%
and 18.4% in the placebo group, respectively. The struc-
tural parameters (tendon thickening, bone spur, bone ero-
sion) at the Achilles tendon remained stable up to week 24
in the majority of patients in both treatment groups. For
the area of plantar aponeurosis, an overview of the pro-
portion of patients with improvement/worsening of indi-
vidual pathologies from screening to week 24 is presented
in Fig. 4B; only a few patients presented with MRI findings
in this region at screening compared to the area of Achil-
les tendon. Furthermore, Supplementary Table 1 provides
an overview of subjects with newly developed MRI param-
eters over time. Overall, very few patients were found with
newly developed pathologies from screening to week 24.
However, 7 patients out of 60 in the placebo group and 1
out of 58 in the secukinumab group developed retrocalca-
neal bursitis.

The changes from screening to weeks 24 and 52 in spe-
cific MRI parameters based on HEMRIS mean scores in
the overall ACHILLES population (including patients
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that did not present with the respective parameter at
screening) are presented in Supplementary Table 2.

Changes in imaging and clinical parameters from
screening to week 24 were investigated for the poten-
tial association. As shown in Table 2, an association was
revealed for peri-tendon hypersignal and heel enthesopa-
thy (P=0.003) and retrocalcaneal bursitis and heel pain
(P=0.021) while no association to a clinical parameter
was found for intra-tendon hypersignal and BME.

Discussion

ACHILLES is the largest study investigating the imaging
characteristics of heel enthesitis in SpA patients to date.
Blinded central reading based on HEMRIS confirmed
inflammatory and/or structural changes in the majority
of the trial population. However, inflammatory changes
were not identified for 24% of patients, while MRIs
for 17% of subjects were assessed as negative for any
enthesopathy-related parameter.

In a previous comparative study of MRI and PDUS in
SpA patients and controls, painful heels were found to
have more inflammatory abnormalities compared to
heels with no pain. However, inflammatory abnormalities
were not found in the MRIs of 19% of painful heels, and
MRI pathologies of enthesitis were noted in 56% of SpA
patients without heel pain or history of heel pain; neither
MRI nor PDUS could discriminate between SpA patients
and controls [8]. Although the current results further
highlight the challenges to understanding the consistency
between clinical and imaging assessments of enthesitis,
the discrepancy between local assessment and central
reading might be partly due to a number of reasons. The
clinical assessment of enthesitis might have influenced
the evaluation of MRIs by the investigator while the
central readers were blinded for any clinical informa-
tion. Clinical scores might overestimate enthesitis due to
confounders such as mechanical stress and fibromyalgia.
Additionally, other pathologies found in the heel (proxi-
mal mechanical tendinitis, osteoarthritis, cysts) might
have been misinterpreted as inflammatory enthesitis.
Also, image quality may account for false-positive images
as assessed by local investigators; however, a vast major-
ity of all MRIs taken at screening were rated “optimal”
by both readers (data not shown). Despite the confound-
ing variables mentioned above, imaging (MRI) is a use-
ful tool to confirm enthesitis, provided there is sufficient
experience and expertise of the local radiologist and/or
rheumatologist.

Qualitative assessment of the images revealed that
most of the pathologies were found in the area of Achil-
les tendon while the plantar fascia was affected to a much
lesser extent. For a substantial number of patients, none
or only one inflammatory/structural pathology was
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A. Area of Achilles tendon
Total entheseal inflammation score Total structural damage score
Week 24 Week 52 Week 24 Week 52
1.0 T 1.0 T 1.0 1.0
0.0 0.0 1
-1.0 ) -1.0 1 20.83 -0180 0.0 0.0
-0/91 J -0/06
-2.0 -2.0 1
-3.0 - - -3.04 L -1.0- -1.0
B. Area of plantar fascia
Total entheseal inflammation score Total structural damage score
Week 24 Week 52 Week 24 Week 52
1.0 1.0 q 1.04 1.0
0.M11
[ o [ ob
00— HEEEE__ 0.0 —pmmrzz— 0.0 - 0.0 l
-0l04 - f l -0103
-o13 006
1.0 1.0 ) 1.0 1.0
B SEC (n=91) B SEC (n=80) B SEC (n=91) m SEC (n=80)
PBO (n=90) PBO-SEC (n=70) PBO (n=90) PBO-SEC (n=70)

Fig. 3 Change in total entheseal inflammation score and total structural damage at weeks 24 and 52. A Area of Achilles tendon. B Area of plantar
fascia. Patients on PBO received active SEC treatment from week 24 to week 52. n, number of patients; PBO, placebo; SEC, secukinumab

identified on MRI. Bursitis, intra-tendon hypersignal,
peri-tendon hypersignal, and tendon thickening were
scored with higher mean scores and were the most pro-
nounced pathologies. A previous study investigating 27
SpA patients (meeting European Spondyloarthropathy
Study Group criteria) with low- and high-field MRI also
reported retrocalcaneal bursitis as the most common
finding, albeit with a higher proportion in the overall
cohort (80%) [18].

At screening, a notable number of patients were found
negative for any of the HEMRIS parameters in the area
of the Achilles tendon and plantar aponeurosis. In the
course of the treatment up to week 24, only very few
reported newly developed pathologies when analyzed.

When analyzing the overall population, changes from
screening to week 24 of total entheseal inflammation
score were mainly observed in the area of the Achilles
tendon. The mean and specific inflammatory parameter

changes were higher in the secukinumab group compared
to placebo most notably for bursitis. In the area of plan-
tar fascia, the mean change in inflammatory score from
screening to week 24 was very low. This might be attrib-
uted to limited room for improvement as the inflamma-
tory score at screening was less than one on a score range
of 0 to 9. In the HEEL trial, a randomized placebo-con-
trolled study in refractory heel enthesitis in patients with
SpA, although etanercept has shown significant improve-
ments in patient’s global assessment and heel pain, no
significant changes were observed in the MRI when look-
ing into calcaneum bone edema either located at Achilles
tendon or in the area of fascia plantaris [19].

In terms of structural abnormalities, minimal changes
were observed over time in both the area of the Achil-
les tendon and plantar fascia, potentially due to the few
structural findings at screening, hence the limited room
for improvement. In addition, structural parameters
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A. Area of Achilles tendon

(N=48)(N=49)  (N=40)(N=39)  (N=44)(N=42)

B. Area of plantar fascia

Intra-aponeurosis Peri-aponeurosis

hypersignal hypersignal BME
100 q E — _ _
7
01 2 7 2
40 - é Z
20 1

(N=35)(N=28)

Intra-tendon Peri-tendon Tendon Bone
hypersignal hypersignal Bursitis BME thickening
100 ; ; o
'w m "
1
40
20
° SEC PBO SEC PBO SEC PBO SEC PBO SEC PBO SEC PBO SEC PBO

(N=36)(N=38)  (N=26)(N=20)  (N=27)(N=18)

Bone
erosion

Aponeurosis
thickening

SEC PBO
(N=11)(N=11)

SEC PBO
(N=15)(N=15)

OImprovement

SEC PBO
(N=16)(N=14)

7 Stable

Fig.4 Changes in individual MRI parameter at week 24: Proportion of subjects with improvement/worsening of MRI parameter. A Area of Achilles
tendon. B Area of plantar fascia. MRI, magnetic resonance imaging; N, total number of patients; PBO, placebo; SEC, secukinumab

SEC PBO
(N=14)(N=12)

SEC PBO
(N=20)(N=19)

B Worsening OMissing

usually result from persistent and ongoing disease and
are therefore unlikely to improve spontaneously. Inter-
estingly, another prospective study found that chronic,
structural changes at the Achilles” tendon, as assessed
by both PDUS and MRI, were more specific than inflam-
matory changes in distinguishing the peripheral involve-
ment in SpA as compared to non-SpA controls [20]. A
slight improvement of placebo patients after switch-
ing to active secukinumab treatment at week 24 in both

areas of the heel was seen at week 52 for the total enthe-
seal inflammation score and the total structural damage
score; however, the increased proportion of missing data
through week 52 should be taken into account.

Another interesting question was whether the
improvements in imaging parameters are associated to
improvements in clinical parameters. Interestingly, an
association was only found for peri-tendon hypersignal
and heel enthesopathy and for retrocalcaneal bursitis
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Table 2 Association of clinical parameter and imaging parameter (inflammatory parameter in the area of Achilles tendon) assessed
with categories improvement/no improvement from screening to week 24

Parameter Achilles tendon enthesitis Heel pain Heel enthesopathy
Intra-tendon hypersignal P=0.496 (n=83) P=0.903 (h=74) P=0.724 (n=74)
Peri-tendon hypersignal P=0.335 (n=68) P=0.773 (n=58) P=0.003 (n=58)
Bursitis P=0.092 (n=72) P=0.021 (n=61) P=0.095 (n=61)
BME P=0.057 (n=>54) P=0.303 (n=46) P=0.268 (n=46)

Achilles tendon enthesitis, single tender point out of the 6-point LEI (binary assessment 0,1); heel pain, 0-10 NRS reported by patients; heel enthesopathy, 0-100
VAS reported by patients; Associations calculated based on chi-square test with categories improvement/no-improvement (parameters that remained stable from
screening to Week 24 were considered as “no-improvement”); all subjects with respective HEMRIS parameter present at screening were considered for the analysis

BME Bone marrow edema, HEMRIS Heel Enthesitis Magnetic Resonance Imaging Scoring system, LE/ Leeds Enthesitis Index, NRS Numeric rating scale, VAS Visual

analog scale

and heel pain. A recent post hoc pooled analysis of 3
previous studies investigated the relationship between
physical examination and US, where physical examina-
tion of the plantar aponeurosis was uncoupled from the
US abnormalities and more abnormalities on US (hypo-
echogenicity [P<0.001], thickening [P=0.01], Doppler
signals [P=0.002], and erosions [P=0.02]) were identified
in patients with clinical Achilles tendon enthesitis [18].
In another evaluation with whole-body MRI, Achilles
enthesitis was frequently present on MRI but often with-
out clinical signs [21].

ACHILLES is a patient-centered trial addressing the
disease burden of heel enthesitis across the spectrum
of spondyloarthropathies and applies for the first time
before and after treatment with a biologic, a scoring
system recently developed by OMERACT to quan-
tify lesions in the heel of SpA patients. However, as
this is a post hoc analysis of re-evaluated images from
a prospective trial, it was not tailored to the HEM-
RIS parameters, but rather to the modified PsAMRIS
score. This could have impacted the evaluation of a
possible association of clinical and imaging parame-
ters. Furthermore, there was no contrast agent applied
in ACHILLES while HEMRIS proposes T1-weighted
post-gadolinium sequences for entheseal soft tissue
inflammation. However, T2-weighted fat-suppressed
sequences were available for all ACHILLES subjects,
as defined by HEMRIS for evaluation of inflammatory
parameter.

Conclusions

In conclusion, in the ACHILLES trial, 84% of patients
presented with entheseal inflammation and/or struc-
tural damage considering both the Achilles ten-
don and plantar fascia. Inflammatory and structural
changes were more frequently observed in the area
of the Achilles tendon; total entheseal inflammation
and structural damage scores were higher to plantar

fascia. At week 24, a positive trend in total inflamma-
tion and total structural damage scores was observed
for secukinumab treated patients compared to placebo
with retrocalcaneal bursitis, peri-tendon hypersig-
nal, and BME showing the highest mean changes. The
use of HEMRIS to reassess the imaging abnormalities
in a cohort of SpA patients provided information on
the inflammatory and structural parameters of heel
enthesitis and further deepened our understanding of
imaging characteristics of clinically assessed enthesitis.
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