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TherapeuTic advances in 
Musculoskeletal disease

Effects of TNF-α inhibition versus secukinumab 
on active ultrasound-confirmed enthesitis  
in psoriatic arthritis
Ashley Elliott , Gary Wright, Adrian Pendleton and Madeleine Rooney

Abstract
Introduction: Enthesitis is a hallmark of psoriatic disease, but its clinical assessment is 
problematic in terms of diagnostic sensitivity and overlap with other comorbid conditions. 
Ultrasound is a useful tool that can give a more detailed assessment of enthesitis. Research 
demonstrates that those with persistent ultrasound entheseal disease are at risk of progressive 
articular damage. With limited data to guide choice between biologic therapy for psoriatic 
arthritis (PsA) patients, we wanted to assess the response of ultrasound-confirmed enthesitis to 
different forms of biologic therapies and study its utility in making more informed decisions.
Methods: This was an open label observational study including patients aged ⩾18 years, who 
fulfil the classification criteria for PSA (CASPAR) and were due to commence on their first 
biologic therapy. The primary outcome was the change in MAdrid Sonographic Enthesitis Index 
(MASEI) score at 16 weeks of treatment. The MASEI score was also modified to assess the 
active elementary lesions (ActiveMASEI).
Results: In all, 80 PsA patients were enrolled with 75 patients completing the study 
[secukinumab n = 23 and tumour necrosis factor inhibitor (TNFi) n = 52]. The mean reduction 
in MASEI score after 16 weeks of treatment was 3.42 with TNFi versus 1.74 with secukinumab 
(p = 0.097). There was a significant difference in the change in the MASEIActive score for TNFi 
versus secukinumab (4.37 versus 2.26; p = 0.030) and this difference was more pronounced 
when only power Doppler signal within 2 mm of the enthesis insertion was included (4.37 
versus 2.00; p = 0.007). Clinical outcomes were similar for both classes of biologic apart from a 
significant reduction in regards to the Dermatology Life Quality Index and Psoriasis Area and 
Severity Index score with secukinumab versus TNFi.
Conclusions: We have for the first time compared the effect of ultrasound-confirmed 
enthesitis between different forms of biologic therapies for PsA. We have seen an overall 
improvement in entheseal scores for both classes of medications and demonstrated a larger 
reduction in active entheseal disease for TNFi versus secukinumab that merits further 
exploration.

Plain language summary

Introduction: An enthesis is the point at which ligament and tendon insert into the bone 
and enthesitis is the inflammation at these sites causing pain and reduced function. 
Enthesitis is particularly common in patients with psoriatic arthritis and it has been shown 
to be important in the development, diagnosis and prognosis of the condition. Clinical 
examination has limitations and imaging techniques like ultrasound have been proven to 
give a more detailed assessment of enthesitis potentially revealing clues to the condition 
itself. In psoriatic arthritis, we do not have a good way of choosing between biologic 
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therapies that can treat inflammation. With a better understanding of enthesitis and its 
response to various therapies, we may be able to make better decisions. We wanted to 
examine the extent of enthesitis within a group of psoriatic arthritis patients who were 
to commence on their first biologic therapy by examining them both with ultrasound and 
then with clinical examination.
Methods: We recruited 80 patients in which their consultant rheumatologist had decided 
to commence them on therapy. We carried out an ultrasound assessment of six entheseal 
sites as per an established assessment tool called the MAdrid Sonographic Enthesitis 
Index (MASEI). We then proceeded to take a history from the patients and examine all 
aspects of their joint disease just before they began their therapy. We repeated the 
ultrasound and clinical examination after 16 weeks of treatment without knowing what 
treatment they were on.
Results: In all, 75 patients completed the study and 23 of these were treated with 
secukinumab, a drug that targets interleukin-17a (IL-17i), an important protein in psoriatic 
disease and 52 patients were treated with medications that target tumour necrosis factor 
inhibitor (TNFi), another important inflammatory protein. Overall, we demonstrated a 
reduction in ultrasound scores for entheseal disease in those treated with both classes 
of medication. For the TNFi group, there was a larger improvement in scores compared 
with the IL-17i which was not significant for the primary focus of the study, the overall 
MASEI score. We have also demonstrated that there may be a larger improvement in 
TNFi response versus IL-17i when only counting the inflammatory disease component of 
the MASEI score. In terms of clinical results, the findings were broadly similar except that 
secukinumab was better at improving skin psoriasis.
Conclusion: Our work is the first with ultrasound to compare outcomes for enthesitis 
between classes of biologic therapy and should form the basis of future studies attempting 
to confirm these findings to make better decisions for those living with psoriatic arthritis.

Keywords: biologic therapy, enthesitis, psoriasis, psoriatic arthritis, ultrasound
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Introduction
Enthesitis is implicated in the pathogenesis, diag-
nosis and prognosis of psoriatic arthritis (PsA).1–6 
It is an important feature of this disease, resulting 
in considerable pain and disability. However, 
clinical assessment of enthesitis is problematic in 
terms of diagnostic sensitivity7 and overlap with 
other comorbid conditions such as fibromyalgia. 
Studies have demonstrated that 20% of PsA 
patients suffer from concomitant fibromyalgia8 
and these patients, despite having higher clinical 
disease scores, have similar levels of objective 
inflammation on imaging to those with PsA 
alone.8 Imaging has emerged as the preferred 
option to assess enthesitis, and research has dem-
onstrated that those with persistent ultrasound 
entheseal disease are at risk of progressive articu-
lar damage.5 The MAdrid Sonographic Enthesitis 

Index (MASEI) is a validated scoring system in 
Spondylarthropathy that is straightforward to 
perform.9 It assesses both active (hypoechogenic-
ity, bursitis, power Doppler signal and thicken-
ing) and chronic (calcification, enthesophytes 
and erosions) entheseal disease.

There is limited data to help clinicians select the 
most appropriate biologic therapy for PsA patients 
and its various musculoskeletal manifestations. 
The recommended first-line biologic agent is a 
tumour necrosis factor inhibitor (TNFi). 
However, recent studies suggest that IL-17 inhib-
itors including ixekizumab and secukinumab are 
equally effective compared to adalimumab in 
treating joint disease and enthesitis but this is 
based on clinical data alone, with its limita-
tions.10,11 We wanted to assess the response on 
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ultrasound-confirmed enthesitis to different 
forms of biologic therapies to study its utility in 
making more informed decisions and correlate 
clinical and imaging data. The primary outcome 
of the study was to assess the change in MASEI 
score at 4 months from baseline assessment.

Methods
The reporting of this study conforms to the 
strengthening the reporting of observational studies 
in epidemiology (STROBE) statement.12 This was 
an open-label observational study in which scan-
ning occurred blinded. Patients were referred from 
their rheumatology consultant within the Belfast 
Health and Social Care Trust if they were to be 
commenced on biologic treatment under their care. 
To be included, patients had to be aged ⩾18 years, 
fulfil the classification criteria for PSA (CASPAR) 
and were due to commence on their first subcuta-
neous biologic therapy. Exclusion criteria included 
the usual exclusions for biologic therapy including 
any other autoimmune rheumatic condition. 
Patients could not be included if they were cur-
rently on steroids or had received intramuscular 
steroid or had local steroid injections at an enthesis 
site within the preceding 6 weeks.

Ultrasonography
The sonographer and primary investigator (PI) 
for the study was a trained rheumatologist with 
6 years of experience in musculoskeletal ultra-
sonography and has European Federation of 
Societies for Ultrasound in Medicines and Biology 
(EFSUMB) accreditation. They are also part of 
the Group for Research in Psoriasis and Psoriatic 
Arthritis (GRAPPA) diagnostic Ultrasound 
Enthesitis Tool (DUET) group.13 The sonogra-
pher was blinded to all clinical findings and treat-
ment choice prior to scanning. Scanning took 
place in a darkened room and there was no dis-
cussion between sonographer and participant to 
prevent any clinical details being revealed. The 
patients were assessed within 2 weeks of com-
mencing on biologic treatment and interpretation 
of the scans occurred as they were acquired. All 
patients were rescanned at least 16 weeks of treat-
ment up to a maximum of 18 weeks. This was 
carried out by the same investigator blinded to 
treatment and clinical outcomes.

If a patient had not taken their medication during 
the treatment period for more 6 weeks, they were 
not included in the final analysis.

Inter- and Intra-observer variation 
assessment
Extensive inter-rater reliability exercises on 
enthesitis ultrasound scanning have been carried 
out by the PI as part of their role in the DUET 
study group and other multi-centre research.13,14 
For completeness, 10 patients had their Achilles 
tendon rescanned by the primary investigator and 
another experienced sonographer locally. This 
was to ensure agreement in rating as per the 
MASEI protocol and its particular grading of the 
chronic and actives lesions of enthesitis as per  
the protocol noted below. In all, 46 patients  
had their baseline scans reassessed by the PI 
blinded to the initial result to evaluate intra-
observer variability at the end of the study.

Entheses scanning protocol
Ultrasound was carried out with a Toshiba Xario 
200 (Canon, West Sussex, UK) and a PLU-
1204BT linear (5–18 MHz range) probe. 
Scanning of the entheses was as per the MASEI 
(Madrid Sonographic Enthesitis Index) proto-
col,9 which examines six enthesis locations bilat-
erally: proximal plantar fascia, distal Achilles 
tendon, distal and proximal patellar ligaments, 
distal quadriceps and brachial triceps tendons). 
Ultrasound examinations of the knee enthesis 
(quadriceps and patellar sites) were performed 
with the patient in the supine position with the 
knees flexed 30°. For the Achilles tendon and 
plantar fascia, the patient was in the prone posi-
tion with the feet hanging over the edge of the 
examination table at 90° of flexion. Triceps ten-
don entheses were evaluated with the subjects 
seated in front of the examiner, shoulders in 
internal rotation and elbows flexed 90°. The pro-
tocol for scanning is included in the Supplemental 
Material (Figure 1). In brief, the entheses were 
evaluated for the following: thickness, structure, 
calcifications, bursae, erosions and power 
Doppler signal in both the bursa and at the enthe-
sis insertion. Thickness of the entheses was meas-
ured on the longitudinal plane as the maximum 
anteroposterior diameter in millimetres, at the 
proximal bony insertion.

A structure was defined as pathologic if loss of 
fibrillar pattern, hypoechoic aspect or fusiform 
thickening of the enthesis occurred; bone erosion 
was defined as a cortical interruption with a step-
down contour defect witnessed on both longitu-
dinal and transverse scan; and enthesophyte was 
defined as a step-up bony prominence at the end 
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of normal bone profile. Calcifications were evalu-
ated at the area of the enthesis insertion and clas-
sified according to size. Both ossifications and 
enthesophytes at the enthesis were also included 
as calcifications as per the protocol.

Blood flow was examined in each enthesis using 
power Doppler ultrasound, the settings of which 
were standardized with a frequency between 6.6 
and 8.8 MHz, and a low wall filter. The pulse 
repetition frequency (PRF) is automatically set 
by the Toshiba Xario ultrasound machine based 
on the other parameters to allow for maximum 
sensitivity, and gain was adjusted to the point 
where power Doppler signal was not generated 
under the bone cortex. All power Doppler 
assessment was carried out with the joints 
relaxed.

The maximum MASEI score is 136. We further 
analysed the results to assess for the active com-
ponents that make up the MASEI score including 
a thickened tendon, pathologic tendon structure, 
PD signal and bursitis, namely the MASEIActive 
which we presumed to be the lesions that would 
change with treatment. It includes any power 
Doppler signal that is within the length of the ten-
don at the entheses insertion and there is debate 
about a cut-off measurement for active enthesitis. 
The OMERACT group proposes to only include 
Doppler activity within 2 mm of the bony cor-
tex.15 The active score was therefore modified 
further to only include power Doppler signal 
within 2 mm of the enthesis (MASEImActive). As 
an exploratory outcome, we also included the 
common extensor origin at the lateral epicondyle 
(MASEIL) based on scoring from previous 
research,16 the results of which are included in the 
Supplemental Material. All patients had all the 
sites scanned at baseline and at 4 months of treat-
ment and scores were calculated.

Clinical assessment
Enthesitis clinical assessment was carried out by 
PI after ultrasound scanning was completed and 
included the Spondyloarthritis Research 
Consortium of Canada Enthesitis Index 
(SPARCC) and Lead Enthesitis Index (LEI). 
Other clinical indices included the body mass 
index (BMI), 66 swollen joint count, 68 tender 
joint count, Psoriasis Area and Severity Index 
(PASI), Nail Psoriasis Severity Index (NAPSI), 
body surface area (BSA) and dactylitis count.

The C-reactive protein (CRP) was recorded from 
the electronic patient record. The validated dis-
ease activity measures such as Disease Activity in 
Psoriatic Arthritis (DAPSA) and Minimal Disease 
Activity (MDA) were calculated.

We also included patient-reported outcomes 
including the Health Assessment Questionnaire-
Disability Index (HAQ-DI), patient global assess-
ment visual analogue score (VAS), Dermatology 
Life Quality Index (DLQI), patient pain assess-
ment VAS and the Bath Ankylosing Spondylitis 
Disease Activity Index (BASDAI).

Statistical analysis
Statistical analyses were performed using the 
IBM SPSS Statistic Version 26.0. Baseline char-
acteristics were assessed for continuous variables 
by an independent t-test and for categorial varia-
bles by Fisher’s exact test. A change in ultrasound 
score for each participant was subjected to an 
independent samples t-test that did not assume 
equal variances in the group and comparisons 
made across treatments administered. Spearman’s 
correlation coefficients were utilized to assess 
clinical and imaging indices.

For intra-observer analysis, continuous variables 
were assessed using a coefficient repeatability 
score to demonstrate the smallest possible change 
which would be deemed to represent a true differ-
ence in the observations. Statistical significance 
was determined to be a p < 0.05.

Results
In all, 80 PsA patients were enrolled with the 
screening and recruitment process summarized in 
Supplemental Material 2. All patients received the 
dosing as per their drug licence approval with 24 
patients commenced on secukinumab (150 mg, 
n = 18; 300 mg, n = 6) and 56 on TNFi (adali-
mumab n = 50, certolizumab pegol n = 4 and 
etanercept n = 2). In total, 75 patients completed 
the study (secukinumab n = 23 and TNFi n = 52) 
with one patient in secukinumab group and one in 
the TNFi group declining to attend follow-up and 
three patients in the TNFi group having over 
6 weeks of gap in the treatment. Baseline character-
istics are as per Table 1 and were similar to either 
class of biologic apart from the baseline DLQI 
score. The average age was 45.29 (12.74) years and 
42 (52.5%) participants were female.
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Table 1. Baseline characteristics.

Patient characteristic n = 80 Overall IL-17i (n = 24) TNFi (n = 56) p Value

Baseline characteristics

 Age, years 45.29 (12.74) 46.04 (10.33) 44.96 (13.72) 0.70

 Sex, (n)% 0.23

  Male 38 (47.5) 14 24  

  Female 42 (52.5) 10 32  

 BMI, kg/m2 28.99 (5.57) 29.63 (4.99) 28.70 (5.83) 0.47

 Duration of from PsA diagnosis, years 7.97 ( 7.38) 7.21 (7.49) 8.29 (7.38) 0.56

 Concomitant csDMARD, n (%) 38 (51.3) 7 ( 29.2) 31 (55.4) 0.10

  Methotrexate, n (%) 29 (36.3) 7 (29.2) 22 (39.3) 0.73

Baseline disease scores

 Tender joint count 12.43 (11.78) 11.04 (10.63) 13.02 (12.28) 0.47

 Swollen joint count 4.29 ( 5.11) 4.42 (5.60) 4.23 (4.94) 0.89

 PASI 3.10 ( 4.13) 4.35 (3.86) 2.56 (4.15) 0.07

 Patients global assessment of disease activity VAS mm 58.36 ( 23.16) 55.83 (22.97) 59.45 (23.36) 0.53

 Patients global assessment of pain VAS mm 61.71 ( 22.84) 56.88 (19.99) 63.79 (23.82) 0.19

 LEI/6 1.18 (1.35) 1.29 (1.04) 1.13 (1.47) 0.57

 SPARCC Enthesitis Index/16 2.84 (2.30) 2.71 (1.83) 2.89 (2.50) 0.71

 BASDAI score 6.51 ( 2.09) 6.32 (2.08) 6.59 (2.11) 0.61

 Dactylitis score/20 0.66 (1.41) 0.75 (1.68) 0.63 (1.29) 0.75

 NAPSI fingernails/80 n = 65 9.82 (11.31) 13.00 (14.08) 8.50 (9.83) 0.22

 HAQ-DI 1.26 (0.68) 1.25 (0.75) 1.27 (0.66) 0.84

 DLQI 6.51 ( 6.61) 9.96 (7.29) 5.04 (5.76) 0.01

 CRP, mg/L 6.80 (11.81) 5.41 (11.22) 7.39 (12.10) 0.48

 DAS-28 3.57 (1.20) 3.41 (1.23) 3.65 (1.89) 0.43

 DAPSA 29.42 ( 17.81) 27.30 (16.97) 30.33 (18.24) 0.48

Baseline ultrasound score

 MASEI 23.74 (11.10) 22.75 (9.54) 24.16 (11.76) 0.58

 MASEIActive 11.73 (7.01) 10.83 (5.44) 12.11 (7.60) 0.40

 MASEImActive 11.05 (6.22) 10.38 (4.99) 11.34 (6.70) 0.48

p < 0.05 in bold.
BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BMI, body mass index; csDMARD, conventional synthetic disease modifying anti 
rheumatic drugs; CRP, C-reactive protein; DAPSA, Disease activity in Psoriatic Arthritis; DAS-28, Disease activity score; DLQI, Dermatology Life 
Quality Index; HAQ, Health assessment Questionnaire Disability Index; LEI, Leeds Enthesitis Index; MASEI, Madrid sonographic enthesitis index; 
MASEIActive, Active elementary lesion of the Madrid sonographic enthesitis index; MASEImActive, MASEIActive score with modification to only 
include power Doppler <2 mm from enthesis insertion; NAPSI, Nail Psoriasis Severity Index; PASI, Psoriasis Area and Severity Index; SPARCC, 
Spondyloarthritis Research Consortium of Canada Enthesitis Index; TNFi, tumour necrosis factor inhibitor.
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Ultrasound outcomes
A breakdown of the elementary lesions demon-
strated on scanning is shown in Table 2 both by 
site and by patient. In terms of active lesions, the 
most common finding was hypoechogenicity seen 
in 31.2% of entheseal sites examined at baseline, 
and the distal patellar tendon was the most com-
mon site for active entheseal changes. Positive 
power Doppler signal was seen at 84 out of 1120 
(7.5%) entheses examined. In terms of chronic 
lesions, erosions were most commonly witnessed 
at the triceps insertion. Calcification or entheso-
phyte formation was seen at 57.5% of entheseal 
sites with grade 1 being the most common find-
ings. The ultrasound outcomes are shown in 
Table 3. For the primary outcomes, the mean dif-
ference in the change of the overall MASEI score 
was 3.42 with TNFi versus 1.74 with secuki-
numab (p = 0.097). When counting only the 
active entheseal lesions, there was a larger mean 
difference in the change for the MASEIActive 
score for TNFi versus secukinumab (4.37 versus 
2.26 p = 0.030), and this difference was more pro-
nounced when only power Doppler signal within 
2 mm of the enthesis insertion was included (4.37 
versus 2.00 p = 0.007). Similar results were 
obtained when we compared only adalimumab 
with secukinumab (Supplemental Table 4).

The intra-observer coefficient repeatability (CR) 
measurement for the MASEI score and MASEI 
Active score was r = 1.87 and 0.65, respectively. 
In summary for the MASEI score, which has a 

maximum value of 136, the true difference on 
intra-reader measurements is less than 1.87. For 
the 10 patients who had their Achilles tendon 
assessed again by an independent sonographer 
and the PI, 60% of cases had the exact same score 
and for the remaining four patients the difference 
was only by 1 point out a maximum of 12.

Clinical outcomes
Clinical outcomes are shown in Table 2. There 
was a significant reduction for secukinumab ver-
sus TNFi in certain skin outcomes, namely the 
PASI score [3.44 (3.50) versus 1.03 (2.30); 
p = 0.001] and DLQI score [5.57 (7.52) versus 
1.35 (4.18); p = 0.005]. Otherwise, there was sim-
ilar clinical findings seen for both classes of bio-
logic therapy.

Correlation with clinical and ultrasound 
enthesitis assessment
The Spondyloarthritis Research Consortium of 
Canada Enthesitis Index (SPARCC) had a posi-
tive mild correlation with the baseline 
MASEIActive score (r = 0.23, p = 0.042) and a 
change in SPARCC significantly, albeit mildly 
correlated with a change in MASEIActive 
(r = 0.28, p = 0.014). This was also seen with the 
MASEImActive and SPARCC scores both for 
baseline score and change in score (r = 0.24, 
p = 0.03; r = 0.30, p = 0.01). The SPARCC score 
did not significantly correlate with the baseline 

Table 2. Ultrasound elementary lesions at baseline and after 16 weeks of treatment.
(a) Pre-treatment elementary lesions by total count per site per person (%).

Lesion n = 80 PF AT DPT PPT QT Triceps LE Total

Active Hypoechogenicity 38 (23.8) 43 (26.9) 100 (62.5) 39 (24.4) 51 (31.9) 36 (22.5) 42 (26.3) 349 (31.2)

Thickness 54 (33.8) 22 (13.9) 129 (80.6) 31 (19.4) 51 (31.9) 15 (9.4) 17 (10.6) 319 (28.5)

Bursitis N/A 33 (20.6) 65 (40.6) N/A N/A N/A N/A 98 (30.6)

Positive PD 1 (0.6) 14 (8.8) 23 (14.4) 17 (10.6) 8 (5) 12 (7.5) 9 (5.6) 84 (7.5)

Chronic Erosion 7 (4.4) 12 (7.5) 7 (4.4) 10 (6.3) 6 (3.8) 14 (8.8) 6 (3.8) 62 (5.5)

Calcification (Total) 61 (38.1) 116 (72.5) 79 (49.4) 65 (40.6) 120 (75) 105 (65.6) 98 (61.3) 644 (57.5)

Grade 1 51 (31.9) 63 (39.4) 58 (36.3) 45 (28.1) 63 (39.4) 70 (43.8) 74 (46.3) 424 (37.9)

Grade 2 10 (6.3) 37 (23.1) 15 (9.4) 16 (10) 41 (25.6) 30 (18.8) 22 (13.8) 171 (15.3)

Grade 3 0 16 (10) 6 (3.8) 4 (2.5) 16 (10) 5 (3.1) 2 (1.3) 49 (4.4)

(Continued)
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(b) Post-treatment elementary lessons by total count per site per person (%).

Lesion n = 75 PF AT DPT PPT QT Triceps LE Total

Active Hypoechogenicity 21 (14) 14 (9.3) 71 (47.3) 23 (15.3) 34 (22.7) 27 (18) 38 (25.3) 228 (21.7)

Thickness 30 (20) 10 (6.7) 100 (66.7) 25 (16.7) 45 (30) 13 (8.7) 15 (10) 238 (22.7)

Bursitis N/A 13 (8.1) 50 (31.3) N/A N/A N/A N/A 63 (6)

Positive PD 0 8 (5.3) 15 (10) 7 (4.7) 7 (4.7) 7 (4.7) 9 (6) 53 (5)

Chronic Erosion 6 (4) 13 (8.1) 6 (4) 8 (5.3) 6 (4) 14 (9.3) 3 (2) 56 (5.3)

Calcification (Total) 70 (46.7) 117 (78) 81 (54) 64 (42.7) 119 (79.3) 103 (68.7) 104 (69.3) 658 (62.7)

Grade 1 60 (40) 72 (48) 58 (38.7) 42 (28) 61 (40.7) 73 (48.7) 75 (50) 441 (42)

Grade 2 10 (6.7) 32 (21.3) 19 (12.7) 18 (12) 43 (28.7) 26 (17.3) 27 (18) 175 (16.7)

Grade 3 0 13 (8.7) 4 (2.7) 4 (2.7) 15 (10) 4 (2.7) 2 (13.3) 42 (4)

r site per person (%).

(c) Post-treatment elementary lesions present per patient (%).

Lesion n = 80 PF AT DPT PPT QT Triceps LE

Active Hypoechogenicity 30 (37.5) 32 (40) 60 (75) 30 (37.5) 36 (45) 34 (42.5) 37 (46.3)

Thickness 36 (45) 19 (23.8) 65 (81.3) 23 (28.8) 38 (47.5) 13 (16.3) 13 (16.3)

Bursitis N/A 27 (33.8) 50 (62.5) N/A N/A N/A N/A

Positive PD 1 (1.3) 12 (15) 18 (22.5) 16 (20) 8 (10) 12 (15) 6 (7.5)

Chronic Erosion 7 (8.8) 12 (15) 5 (6.3) 8 (10) 6 (7.5) 12 (15) 5 (6.3)

Calcification 44 (55) 70 (87.6) 58 (72.5) 49 (61.3) 67 (83.8) 64 (80) 60(75)

Table 2. (Continued)

(d) Post-treatment elementary lesions present per patient (%).

Lesion n = 75 PF AT DPT PPT QT Triceps LE

Active Hypoechogenicity 16 (21.3) 13 (17.3) 49 (65.3) 23 (30.7) 24 (32) 19 (25.3) 31 (41.3)

Thickness 25 (33.3) 11 (14.7) 62 (82.6) 18 (24) 29 (38.7) 14 (18.7) 13 (17.3)

Bursitis N/A 14 (18.7) 35 (46.6) N/A N/A N/A N/A

Positive PD 0 6 (8) 12 (16) 6 (8) 5 (6.7) 5 (6.7) 9 (12)

Chronic Erosion 5 (6.7) 12 (16) 5 (66.7 8 (10.7) 5 (6.7) 12 (16) 3 (4)

Calcification (Total) 46 (61.3) 69 (92) 58 (77.3) 48 (64) 69 (92) 69 (92) 63 (84)

AT, Achilles tendon; DPT, distal patellar tendon; LE, lateral epicondyle; PF, plantar fascia; PPT, proximal patellar tendon; QT, quadriceps tendon.
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Table 3. Ultrasound outcomes with change in ultrasound score (SD) by treatment administered. 

Ultrasound index IL-17i TNFi Mean difference (95% CI) TNFi 
versus IL-17i

p Value

MASEI 1.74 (3.36) 3.42 (5.13) 1.68 (−0.31 to 3.68) 0.097

MASEIActive 2.26 (2.99) 4.37 (5.15) 2.10 (0.21 to 4.00) 0.030

MASEImActive 2.00 (2.52) 4.37 (4.78) 2.37 (0.68 to 4.05) 0.007

p < 0.05 in bold.
MASEI, Madrid sonographic enthesitis index; MASEIActive, active elementary lesion of the Madrid sonographic enthesitis 
index; MASEImActive, MASEIActive score with modification to only include power Doppler <2 mm from enthesis insertion.

Table 4. Outcomes by treatment administered.

Outcome n = 75 unless stated IL-17i (n = 23) TNFi (n = 52) P Value (<0.05 in bold)

Tender joint count 3.96 (8.01) 5.29 (7.19) 0.48

Swollen joint count 2.61 (4.55) 2.65 (4.10) 0.97

PASI 3.44 (3.50) 1.03 (2.30) 0.001

Patients Global assessment of 
disease activity VAS mm

23.52 (26.91) 23.06 (28.89) 0.95

Patients Global assessment of pain 
VAS mm

22.39 (20.16) 23.73 (26.63) 0.83

LEI 0.61 (1.16) 0.27 (1.16) 0.25

SPARCC enthesitis index 1.39 (1.88) 1.11 (2.00) 0.58

BASDAI score 2.13 (2.18) 2.25 (2.19) 0.83

Dactylitis score/20 0.61 (1.37) 0.56 (1.16) 0.87

NAPSI fingernails/80, n = 60 8.68 (11.70) n = 19 4.54 (7.46) n = 41 0.10

HAQ-DI 0.33 (0.58) 0.32 (0.53) 0.90

DLQI 5.57 (7.52) 1.35 (4.18) 0.005

CRP, mg/L n = 73 3.23 (11.46) 2.30 (13.88) 0.78

DAS-28, n = 73 0.98 (1.03) 1.05 (1.07) 0.89

DAPSA, n = 73 11.50 (13.30) 12.95 (12.94) 0.66

Achieved MDA (%) 10 (43.5) 21 (40.4) 0.81

PsARC response achieved (%) 16 (69.6) 41 (78.8) 0.40

BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; CRP, C-reactive protein; DAPSA, disease activity in psoriatic 
arthritis; DAS-28, disease activity score; DLQI, Dermatology Life Quality Index; HAQ, Health assessment Questionnaire 
Disability Index; LEI, Leeds Enthesitis Index; MDA, Minimal Disease Activity; NAPSI, Nail Psoriasis Severity Index; PASI, 
Psoriasis Area and Severity Index; PsARC, Psoriatic Arthritis Response Criteria; SPARCC, Spondyloarthritis Research 
Consortium of Canada Enthesitis Index.
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MASEI score but a change in overall MASEI 
score did mildly correlate with a change in 
SPARCC score (rs = 0.17, p = 0.13; rs = 0.32, 
p = 0.005). There was a positive but not signifi-
cant correlation with the LEI score at baseline 
and with change in the three ultrasound assess-
ments. Full details of the correlation scores are 
noted in Table 5.

With regards to the baseline clinical characteris-
tics, there was a mild correlation with BMI and 
increasing age and a higher overall MASEI score 
(rs = 0.23, p = 0.041 and rs = 0.31, p = 0.006). 
Active entheseal scoring (MASEImActive) had a 
mild correlation only with a baseline higher HAQ 
score (rs = 0.22, p = 0.049) and baseline pain VAS 
score (rs = 0.24, p = 0.031) but overall there were 
no strong clinical correlations with active ultra-
sound enthesitis. In terms of correlation for 
changes in clinical scores and ultrasound scoring 
again, there were no strong relationships. There 
was a mild correlation between the change in 
MASEImActive and reduction in BASDAI and 
swollen joint count (rs = 0.25, p = 0.031 and rs 
0.23, p = 0.046, respectively), but otherwise there 
were no other significant correlations.

Outcomes for those with fibromyalgia
Of the 80 patients at baseline, 15 patients were 
also diagnosed by a consultant rheumatologist 
with comorbid fibromyalgia (FMS). In those with 
fibromyalgia, there was a statistically higher mean 

tender joint count, pain VAS, global VAS, HAQ 
and DAPSA score (p < 0.05). There was however 
no statistically significant difference in swollen 
joint count, CRP value, DAS28 or clinical enthe-
seal scores. There was higher mean entheseal 
ultrasound scoring for those without FMS com-
pared with those with FMS. For the MASEI, 
MASEIActive, MASEImActive, the mean value 
for those with or without FMS was 20.4 versus 
24.51 (p = 0.132), 8.73 versus 12.42 (p = 0.027) 
and 8.53 versus 11.63 (p = 0.050), respectively. 
There were 13 patients with FMS who were 
included in the final analysis but none reached 
MDA compared with 49.2% of those without 
FMS (p = 0.001) and there was greater change in 
pain VAS score for those without FMS (26.61 
versus 8.38, p = 0.01). Otherwise between both 
groups there was no significant difference in 
degrees of change in CRP values, composite dis-
ease scores, clinical outcomes and ultrasound 
entheseal scores.

Conclusions
Few studies have assessed enthesitis as a primary 
outcome and its response to treatment. This is to our 
knowledge the first paper that has assessed a change 
in ultrasound-confirmed enthesitis in PsA between 
different classes of biologic therapies.17 Ultimately, 
we have seen an overall decrease in ultrasound con-
firmed entheseal disease for both classes of biologic 
therapy. In terms of comparing ultrasound response 
for the treatments administered, there was a larger 

Table 5. Correlation between clinical enthesitis scores and ultrasound assessment both at baseline and 
change with treatment.

Ultrasound 
index

Clinical score Baseline correlation
(n = 80)
rs (95% CI)

p Value Change in score 
correlation (n = 75)
rs (95% CI)

p Value

MASEI SPARCC 0.17 (−0.05 to 0.38) 0.129 0.32 (0.10 to 0.51) 0.005

LEI 0.05 (−0.17 to 0.27) 0.677 0.14 (−0.09 to 0.36) 0.244

MASEIActive SPARCC 0.23 (0.01 to 0.43) 0.042 0.28 (0.06 to 0.48) 0.014

LEI 0.07 (−0.15 to 0.29) 0.512 0.12 (−0.11 to 0.34) 0.315

MASEImActive SPARCC 0.24 (0.02 to 0.44) 0.030 0.30 (0.08 to 0.49) 0.010

LEI 0.10 (−0.12 to 0.31) 0.398 0.14 (−0.09 to 0.36) 0.242

p<0.05 in bold.
LEI, Leeds Enthesitis Index; MASEI, Madrid sonographic enthesitis index; MASEIActive, Active elementary lesion of the 
Madrid sonographic enthesitis index; MASEImActive, MASEIActive score with modification to only include power Doppler 
<2 mm from enthesis insertion. SPARCC, Spondyloarthritis Research Consortium of Canada Enthesitis Index.
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reduction in the TNFI group but for the overall 
MASEI score this did not reach significance. The 
study did suggest that there was a significant mean 
difference in improvement for TNFI versus IL-17i in 
terms of active ultrasound entheseal disease but this 
was a secondary outcome. We have shown in terms 
of clinical outcomes that secukinumab has greater 
improvement on skin outcomes as per other trial 
data. The MASEI score when modified, to only 
include active entheseal elementary lesions, was an 
effective tool to monitor treatment response. There 
was some correlation with the SPARCC score but 
there was not a significant correlation with the LEI 
score which is validated in PsA. This may be due to 
the fact that the MASEI score covers similar sites to 
the SPARCC score and the LEI and MASEI only 
overlap assessing the Achilles tendon. As part of this 
study, we also included the common extensor origin 
at the lateral epicondyle (LE) which is part of both 
the SPARCC and LEI scores and the results are 
included in the Supplemental Material. Essentially, 
the addition of LE to the MASEI score did not dem-
onstrate a significant correlation with LEI either. 
Other studies have demonstrated a weak correlation 
between the MASEI and the clinical LEI scores18 
but interestingly that research group when only 
assessing the clinical sites of the MASEI did not see 
a correlation with ultrasound MASEI scores. Other 
studies have suggested a disparity in clinical and 
overall ultrasound entheseal changes.19 It makes 
sense however to attempt to compare active enthe-
seal changes on ultrasound assessment with clinical 
scores to ascertain which clinical indices are most 
accurate. This was a focus of a well-designed study 
by Sapsford et al.20 and they demonstrated a higher 
correlation between an ultrasound enthesitis activity 
scores and the SPARCC (r = 0.44) score as opposed 
to the LEI score (r = 0.36). We also do know that 
ultrasound gives us more information about what is 
going on sub-clinically and residual active ultra-
sound changes are associated with poorer out-
comes21 so in order to fully assess enthesitis imaging 
is important.

An increasing BMI and age corresponded to a 
higher overall MASEI score but this was not the 
case if only assessing the active entheseal dis-
ease, highlighting the possible contribution of 
mechanical damage and a potential pitfall in 
ultrasound entheseal assessment. We also dem-
onstrated that those with comorbid FMS can 
have higher patient-reported outcome scores 
despite objective ultrasound assessment demon-
strating lower active entheseal disease. We have 

also demonstrated that achieving disease remis-
sion is complicated by comorbid FMS with no 
patients reaching MDA in this cohort.

Currently, we have no effective biomarkers to 
predict response to the various musculoskeletal 
manifestations of PsA. This is a heterogeneous 
condition and if we can better define disease 
activity in each of the core domains with the aid of 
imaging we may be able to provide stratified deci-
sion-making. Further randomized controlled tri-
als with similar objectives maybe able to confirm 
the findings from this article and demonstrate the 
feasibility of ultrasound confirmed enthesitis as a 
tool to stratify patients.

We recognize the limitations of this study in that 
it was a single site open-label study. Clinical 
assessment was carried out by the same examiner 
who had completed the ultrasound assessment 
reflecting a real-life clinical scenario. Furthermore, 
although both treatments were broadly matched 
for demographics more patients were on a TNFi 
and we did not reach a target of 50 patients on 
secukinumab for which the study was originally 
powered for.
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et al. Validity of enthesis ultrasound assessment in 
spondyloarthropathy. Ann Rheum Dis 2009; 68: 
169–174.

 10. Mease PJ, Smolen JS, Behrens F, et al. A head-
to-head comparison of the efficacy and safety of 
ixekizumab and adalimumab in biological-naïve 
patients with active psoriatic arthritis: 24-week 
results of a randomised, open-label, blinded-
assessor trial. Ann Rheum Dis 2020; 79(1): 
123–131.

 11. McInnes IB, Behrens F, Mease PJ, et al. 
Secukinumab versus adalimumab for treatment 
of active psoriatic arthritis (EXCEED): a 
double-blind, parallel-group, randomised, 
active-controlled, phase 3b trial. Lancet (London, 
England) 2020; 395: 1496–1505.

 12. Von Elm E, Altman DG, Egger M, et al. The 
Strengthening the reporting of observational 
studies in epidemiology (STROBE) statement: 
Guidelines for reporting observational studies. 
PLoS Med 2007; 335: 806.

 13. Eder L, Kaeley GS and Aydin SZ. Development 
and validation of a sonographic enthesitis 
instrument in psoriatic arthritis: The GRAPPA 
diagnostic ultrasound enthesitis tool (DUET) 
project. J Rheumatol 2020; 96: 50–52.

 14. Di Matteo A, Cipolletta E, Destro Castaniti 
GM, et al. Reliability assessment of the 
definition of ultrasound enthesitis in SpA: 
results of a large, multicentre, international web-
based study. Rheumatology (Oxford) 2022; 28; 
61: 4863–4874.

 15. Terslev L, Naredo E, Iagnocco A, et al. Defining 
enthesitis in spondyloarthritis by ultrasound: 
Results of a delphi process and of a reliability 
reading exercise. Arthritis Care Res 2014; 66: 
741–748.

https://journals.sagepub.com/home/tab
https://orcid.org/0000-0002-0589-8740
https://orcid.org/0000-0002-0589-8740


TherapeuTic advances in 
Musculoskeletal disease Volume 15

12 journals.sagepub.com/home/tab

 16. Savage L, Goodfield M, Horton L, et al. 
Regression of peripheral subclinical enthesopathy 
in therapy-naïve patients treated with 
Ustekinumab for moderate-to-severe chronic 
plaque psoriasis: a fifty-two-week, prospective, 
open-label feasibility study. Arthritis Rheumatol 
2018; 71(4):626-631. doi:10.1002/art.40778

 17. Elliott A, Wright G, Pendleton A, et al. Effects  
of TNF-α versus secukinumab on active 
ultrasound confirmed enthesitis in psoriatic 
arthritis [abstract]. Arthritis Rheumatol 2021; 
73 (Suppl 10), https://acrabstracts.org/abstract/
effects-of-tnf-%ce%b1-versus-secukinumab- 
on-active-ultrasound-confirmed-enthesitis- 
in-psoriatic-arthritis/ (accessed Feburary  
2022).

 18. Husic R, Gretler J, Felber A, et al. Disparity 
between ultrasound and clinical findings in 

psoriatic arthritis. Ann Rheum Dis 2014; 73: 
1529–1536.

 19. Yamada Y, Inui K, Okano T, et al. Ultrasound 
assessment, unlike clinical assessment, reflects 
enthesitis in patients with psoriatic arthritis. Clin 
Exp Rheumatol 2021; 39: 139–145.

 20. Sapsford M, Evans J, Clunie G, et al. A 
comparison of clinical examination and ultrasound 
enthesitis indices in patients with psoriatic arthritis, 
adjusted for concomitant fibromyalgia. Ther Adv 
Musculoskelet Dis. Epub ahead of print 29 March 
2021. doi:10.1177/1759720X211003812

 21. El Miedany Y, El Gaafary M, Youssef S, et al. 
Tailored approach to early psoriatic arthritis 
patients: clinical and ultrasonographic predictors 
for structural joint damage. Clin Rheumatol 2015; 
34: 307–313.

Visit Sage journals online 
journals.sagepub.com/
home/tab

  Sage journals

https://journals.sagepub.com/home/tab
https://acrabstracts.org/abstract/effects-of-tnf-%ce%b1-versus-secukinumab-on-active-ultrasound-confirmed-enthesitis-in-psoriatic-arthritis/
https://acrabstracts.org/abstract/effects-of-tnf-%ce%b1-versus-secukinumab-on-active-ultrasound-confirmed-enthesitis-in-psoriatic-arthritis/
https://acrabstracts.org/abstract/effects-of-tnf-%ce%b1-versus-secukinumab-on-active-ultrasound-confirmed-enthesitis-in-psoriatic-arthritis/
https://acrabstracts.org/abstract/effects-of-tnf-%ce%b1-versus-secukinumab-on-active-ultrasound-confirmed-enthesitis-in-psoriatic-arthritis/
https://journals.sagepub.com/home/tab
https://journals.sagepub.com/home/tab

