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DEUS (Defining Enthesitis on Ultrasound in SpA)
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Power Doppler signal at the enthesis and bone
erosions are the most discriminative OMERACT
ultrasound lesions for SpA: results from the DEUS
(Defining Enthesitis on Ultrasound in
Spondyloarthritis) multicentre study [Ann Rheum Dis. 2024;83(7):847-857.]
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Elementary

s mode component Consensus-bazed Us definition

B-mode Bone imegularity Bone profile changes not inchuding definite
enthesophytes nor bone erosions.

B-mode Calcification Hyperechoic fod, with or without acoustic
shadow, detected at the enthesis (<2 mm
from the cortical bone).

B-mode Enthesophyte Enthesophyte was defined as a step-up of
bony prominence, seen in two perpendicular
planes at the end of the bone contour of the
enthesis.

B-mode Erosion Cortical break with a step-down contour
defect, seen in two perpendicular planes, at
the insertion of the enthesis.

B-mode Hypoechogenicity at  Lack of the homogeneous fibrillar pattemn in

the enthesis the enthesis (<2 mm from the cortical bone)
with loss of the tightly packed echogenic
lines after comrecting for anisotropy.

B-mode Thickened enthesis  Increased thickness of the tendon insertion
into the bone (<2 mm from the cortical
bone) as compared with the bady of tendon,
with or without blurring of the tendon
margins.

Doppler mode  Doppler signal at Doppler signal seen at bone insertion

enthesis (=2 mm from the cortical bone), different
from reflecting surface artefact or nufrition
vessel signal, with or without cortical
irregularities, erosions or enthesophytes.

Doppler mode  Doppler signal Doppler signal far from the enthesis (ie,

outside the enthesis =2 mm from the cortical bone, within the
body of tendon) and clearly different from
nutrition vessel signals.

B-mode and Bursitiz An enlargement (ig, increase in diameter

Doppler of the bursa), with well-defined, anedhoic

or hypoechoic area inside, with or without
Doppler signal
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« Enthesophyte: (TE BN 2EEE Citd 2 5 DEH
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« Doppler signal at enthesis: &SR (Br&E A »<2mm) TH
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« Doppler signal outside the enthesis: (SEZEH & B
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[Ann Rheum Dis. 2018:77(12):1730-35.]
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Table 3  Accepted inflammatory and structural components for
ultrasound enthesitis definition

Accepted inflammatory components Accepted structural components * 7|(§\fl'§':_ E/\j El:/é'f% G) yl:\,u,ﬂgzé t [./ T y 'f‘_,l-
(100% of agreement) (100% of agreement) % %B Z)Q‘ ,‘o /\/ )(‘_3 %%ﬂi . E}K,ﬂ: %

Doppler signal at enthesis (figure 1A).  { Calcification/enthesophyte at enthesis =5 - N

i (figure 1C). Elll)\&b %) — t 75\ % % .
Hypoechogenicity at enthesis (figure 1B).§ Erosion at enthesis (figure 1A).
Thickened enthesis (figure 1B). -

Final definition of enthesitis | * C ONsensus- b dse d ‘T\\ ;;% &5 b
Hypoechoic and/or thickened insertion of the tendon close to the bone (within *L 'ﬁ\_ B % )P {’@,r— ST (%ﬁ%&
2 mm from the bony cortex) which exhibits Doppler signal if active and which may
show erosions and enthesophytes/calcifications as a sign of structural damage. f— fd\ t ) T :E) %L b 7'/'-' %) 7L\- &b ’ %

[Ann Rheum Dis. 2018;77(12):1730-35.] g$ D= /u\?—%zo j— 75\ //L/)\g
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Table 1. Relationships and agreement between ultrasound and physical evaluation in the assessment of enthesitis
in patients with SpA (n = 413 patients)*

Negative Positive Total

Clinical enthesitis status: thickening
Negative 3,250 559 3,809
Positive 173 148 321
PABAK 0.65 (0.63-0.67)

Clinical enthesitis status: enthesophytes
Negative 2,758 1,051 3,809
Positive 161 160 321
PABAK 0.41 (0.39-0.44)

Clinical enthesitis status: hypoechoic areas
Negative 3,201 608 3,809
Positive 163 158 321
PABAK 0.63 (0.60-0.65)

Clinical enthesitis status: calcifications
Negative 3,466 343 3,809
Positive 291 30 321
PABAK 0.69 (0.67-0.72)

Clinical enthesitis status: PD at the enthesis
Negative 3,671 138 3,809
Positive 254 2w 321
PABAK 0.81(0.79-0.83)

Clinical enthesitis status: bone erosions
Negative 3,673 136 3,809
Positive 279 42 321
PABAK 0.79(0.77-0.81)

Clinical enthesitis status: “active enthesitis”
Negative 3,703 106 3,809
Positive 257 04 321
PABAK 0.83(0.81-0.85)

* “Active enthesitis” was considered as either PD at the enthesis Grade =1 + entheseal thickening and/or hypoe-
choic areas or PD at the enthesis Grade >1 (independent of the presence of entheseal thickening or hypoechoic
areas).”’ PABAK, prevalence-adjusted bias-adjusted kappa; PD, power Doppler; SpA, spondyloarthritis. PABAK val-
ues are expressed as point estimate with 95% confidence interval.
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Table 2. Agreement between ultrasound and physical evaluation divided by single entheses in patients with SpA (n = 413)"

Ultrasound
findings

Agreement (PABAK)

Quadriceps tendon

(Patellar proximal

Patellar distal )

/" Achilles tendon

Plantar fascia

Thickening

Hypoechoic areas
PD at the enthesis

Enthesophytes

Calcifications
Bone erosions
“Active enthesitis”

0.73 (0.68 to 0.77)
0.58 (0.52 to 0.63)
0.81 (0.77 to 0.85)
0.20 (0.13 to 0.27)
0.70 (0.67 to 0.73)
0.82 (0.77 to 0.85)
0.83 (0.80 to 0.87)

0.71 (0.66 to 0.75)
0.72 (0.67 to 0.77)
0.85 (0.82 to 0.89)
0.60 (0.54 to 0.65)
0.79 (0.75 to 0.83)
0.86 (0.83 to 0.89)
_0.86(0.82 10 0.89)

0.68 (0.62 to 0.72)
0.68 (0.63 to 0.73)
0.85 (0.82 to 0.88)
0.71 (0.66 to 0.75)
0.73 (0.67 to 0.77)
0.89 (0.86 to 0.92)

0.56 (0.50 t0 0.61)
0.52 (0.46 to 0.58)
0.68 (0.63 to 0.73)
0.01 (-0.05 to 0.08)
0.52 (0.46 to 0.58)
0.62 (0.56 to 0.67)

DB?[DB-iHDDQH
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0.54 (0.48 to 0.59)
0.60 (0.54 to 0.65)
0.83 (0.79 to 0.87)
0.52 (0.46 to 0.58)
0.72 (0.67 to 0.76)
0.79 (0.74 to 0.83)
0.84 (0.80 to 0.88)

* “Active enthesitis” was considered as either PD at the enthesis Grade >1 + entheseal th|cken|ng and/or hypoechmc areas or PD at
the enthesis Grade >1 (independent of the presence of entheseal thickening or hypoechoic areas).?! PABAK, prevalence-adjusted
bias-adjusted kappa; PD, power Doppler; SpA, spondyloarthritis. PABAK values are expressed as point estimate with 95% confidence

interval.
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Table 3. Agreement between ultrasound and physical examination
in enthesitis assessment in patients with axSpA and patients with
PsA*

Ultrasound Agreement (PABAK)
findings axSpA (n = 224) PsA (n=119)

Thickening 0.65 (0.62-0.69) 0.64 (0.60-0.67)
Hypoechoic 0.67 (0.64-0.70) 0.58 (0.54-0.61)

areas
PD atthe 0.82 (0.80-0.84) 0.80(0.77-0.83)

enthesis
Enthesophytes 0.47 (0.43-0.50) 0.34(0.31-0.39)
Calcifications 0.70 (0.67-0.73) 0.68 (0.65-0.71)
Bone erosions 0.79 (0.76-0.81) 0.81 (0.79-0.84)
“Active 0.83 (0.81-0.86) 0.82 (0.80-0.85)

enthesitis”

* “Active enthesitis” was considered as either PD at the enthesis
Grade =1 + entheseal thickening and/or hypoechoic areas or PD at
the enthesis Grade >1 {lndependent of the presence of entheseal
thickening or hypoechoic areas).”’ axSpA, axial spondyloarthritis;
PABAK, prevalence-adjusted bias-adjusted kappa; PD, power Dopp-
ler; PsA, psoriatic arthritis; SpA, spondyloarthritis. PABAK values
are expressed as point estimate with 95% confidence interval.
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Table 4. Prevalence and distribution of the ultrasound findings in patients with Spa, axSpa, and PsA without clinical enthesitis*

E::iﬁ o 7:5\ \-'\
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Quadriceps Patellar proximal Patellar distal Achilles tendon Plantar fascia Cverall
axspA PsA axSph PsA axSpA PsA axSpA PsA axSpA  PsA axspA PsA
Ultrasound findings n =140 =115 p =140 =115 P =140 =115 P n=140 =115 P4 =140 n=115 F° =140 =115 5
Thickening 19 14 =0.9 23 17 =09 24 24 =09 25 25 =0.9 33 20 =09 56 59 0.14
{(14.0) (12.2) (16.4) (14.7) {(17.1) (20.9) {(17.8) (21.7) (23.6) (253) (40.m (51.3)
Hypueuhuit area 26 31 0.6 15 21 0.7 18 27 0.2 31 30 =09 18 29 0.068 47 63 0.003
{18.6) (26.9) (10.7) {18.3) {12.9) (23.5) (22.1) (26.1) (129) (253) (33.8) (54.8)
PO at the enthesis 6 (4.3) 6(5.2) =09 643 7(6.17 =09 9(6d) 10 =09 10 10 =09 0 {0 1{0.9) =09 25 25 0.6
8.7) 7.1 (8.7 (17.8) (21.7)
Enthesuphytes 54 &0 0.2 35 27 =09 21 17 =09 71 76 0.11 25 41 0.007 a1 Q4 0.012
(38.6) (52.4) (25.0) (23.5) (14.3) (15.8) (50.7) (66.1) (17.8) (366) (65.0) (81.4)
Calcifications 19 26 0.5 13 761 =09 27 16 =09 23 16 =09 g8(5.7) 19 0032 55 49 0.7
(14.0) (22.6) (9.3) (19.3) (13.9) (16.4) (13.9) (16.5) (39.3) (42.6)
Bone erosions 6 (4.3) 3(26) =09 429 4(35 =09 4(29) 1(09) =09 19 14 >0.9 10 1(0.9) 0.084 34 18 0.14
(13.5) (12.2) (7.1) (24.3) {15.6)
“Active enthesitis™ 6 {4.3) 6(52) =09 5((3.6) 6(5.2) =09 7{E0O) 7(6.1) =09 10 6(5.2) =09 0{m o{m A, [ 20 19 w 0.8
7.1 {14.3) {16.5)

* “Active enthesitis” was considered as either PD at the enthesis Grade 21 + entheseal thickening and/or hypoechoic areas or PD atthe enthesis Grade > 1 (independent of the presence of
entheseal thickening or hypoechoic areas).”’ axSpaA, axial spondyloarthritis; NA, not available; PD, power Doppler; PsA, psoriatic arthritis; SpA, spondyloarthritis. Values are the number
(%) unless otherwise indicated.

* Pearson's chi-square test; Fisher's exact test with Bonferroni correction for multiple testing.
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[ Overall ] [ Subclinical ] [ No subclinical ]

N =255 enthesitis n = 39 enthesitis n = 216 p?
Age (y), mean (5D) 47.0(14.3) 48.0 (14.7) 46.8 (14.2) 0.9
Female gender, n (%) 69 (27.1) 7(17.9) 62 (28.7) 0.7
BMI (kg/m?), median (IQR) 26.4(236-29.2) 27.0(24.6-29.3) 26.4(235-29.1) 0.9
Physical activity (times/wk), median (IQR) 2 (0-3) 1(0-3) 2 (0-3) 0.7
Disease duration (mo), median (IQR) 89 (36-180) 120 (54-245) 84 (28-166) 0.7
CRP (mg/L), mean (SD) 13(2.7) 1.9 (4.0) 1.2 (2.4) 0.9
ESR (mm/h), mean (SD) 17.8(17.9) 26.9(32.0) 16.2 (13.6) 0.9
Metabolic syndrome, n (%) 42 (16.5) 9(23.1) 33(15.3) 0.7
Diabetes, n (%) 17 (6.7) 1 (2.6) 16 (7.4) 0.9
Dyslipidemia, n (26) 61 (23.9) 1(28.2) 50(23.1) 0.9
Hypertension, n (%) 62 (24.3) 0(25.6) 52 (24.1) >0.9
Psoriasis (previous/current), n (%) 104 (40.8) 7 (43.0) 87 (40.2) 0.9
IBD, n (%) 4(1.6) 2(5.1) 21(0.9) 0.7
Previous enthesitis, n (%) 67 (26.3) 5(38.5) 52 (24.1) 0.7
HLA-B27° n (%) 109 (73.6) 6(72.7) 93 (73.8) >0.9
Nonradiographic axSpA, n (%) 36 (24.5) 3 (14.3) 33(26.2) 0.7
Disease activity indices in patients with SpA

TJC, median (IQR) 0(0-1 0(0-1) 0 (0-1) NA

TIC, mean (SD) 1.0(2.5) 0.7(1.3) 1.1(2.7) >0.9

SIC, median (IQR) 0(0-1) 01(0-1) 0 (0-0) NA

SJC, mean (SD) 08 (2.1 0.7(1.5) 08(2.2) 0.9

DAPSA, median (IQR) (patients with PsA) 8(2-16) 6(2-15) 8 (3-16) 0.9

ASDAS, median (IQR) (patients with axSpA) 1.4(1.0-22) 1.8(1.3-22) 1.4(1.0-2.2) 0.4

BASMI, median (IQR) (patients with axSpA) 1.8 (0.8-3.0) 1.6(1.0-29) 1.8 (0.7-3.0) =0.9

BASFI, median (IQR) (patients with axSpA) 0.6(0.0-3.7) 1.4(0.0-5.6) 05(0.0-3.2) 0.8

BASDAI, median (IQR) (patients with axSpA) 1.4(0.4-3.6) 2.1(0.7-4.7) 1.3(0.4-3.5) 0.7

HAQ, median (IQR) 0.1 (0.0-0.5) 0.0(0.0-05) 0.1 (0.0-0.5) >0.9
Treatment of patients with SpA

NSAIDs, n (%) 63 (24.7) 8(20.5) 55 (25.4) =0.9

GCs (=5 mg prednisolone), n (%) 26(10.2) 4(10.3) 22(10.2) >0.9

cs-DMARDSs, n (%) 95 (37.3) 18 (46.2) 77 (35.7) 0.7

b-DMARDs, n (%) 142 (55.7) 21(53.8) 121 (56.0) 0.7

TNFi, (%) 113 (79.6) 15 (71.4) 98 (81.0)

Anti-IL12/23, n (%) 4(2.8) 2(9.5) 2(1.7)

Anti-IL17, n (%) 23(16.2) 4(19.0) 19 (15.7)

JAKi, n (%) 0 0 0

Others (apremilast), n (%) 2(0.7) 0(0.0) 2(0.9)
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Table 6. Association between ulirasound inflammatory lesions (entheseal thickening, hypoechoic areas, PD at the enthesis, active enthesitis) and structural lesions (bone erosions, enthe 4
sophytes, and calcifications) in_patients with SpA without clinical enthesitis (n = 255)* T_E% I :l — 'T__I- % Ig P D

Univariate regression Multivariate regression Multivariate regression with “active enthesitis” i1 t th t 77)
Overall N =2550 Yesn=658 Non=12892 Pt OR 95% Cl B OR 95% Cl B a C IV e e n e S I I S

Enthesophytes = = =,

Thickening 314(12.3%) 161 {24.5%) 153 (B.9%) <0,001 1.74 1.29-2.35 =0,001 y /E\ ﬁ ﬁ y

Hypoechoic area 341 (13.7%) 188 (28.6%) 153 (8.9%) <0.001 265 1.98-3.55 <0.00

PD at the enthesis 79(3.1%) 46 (7.0%) 33(1.7%) <0.001 197 1.18-3.28 0.009 >SN

Calcifications 210(8.2%) 108 (16.4) 102(5.4%) <0001 241  177-328  <0.001 3.04 2.26-4.08 <0001 E ’K'ﬂ: Z)\ ) /\J ) @ x=

Bone erosions 83 (3.6%) 7({7.1) 36 (1.9) <0,001 2.15 133-3.50 000z 316 1.99-5.05 <0,001 !

“Active enthesitis” 56 (2.2%) 35 (6.0%) 21 (1.3%) <0.001 3.68 209-6.61 <0007 \E 7]

Univariate regression Multivariate regression Multivariate regression with “active enthesitis™ ] q:
Overall N = 2,550 Yesn =210 Non=2340 P OR 95% Cl P OR 95% Cl P

Calcifications

Thickening 314(12.3%) 612 253(10.8%) <0001 1.36 0.89-2.04 0.2 NN, — N

Hypoechoic area 341 (13.7%) 76 (36.2%) 265(113%) <0001 242  162-360  <0.001 ° }Ei %FE E’ 75\ 79: L \

PD at the enthesis 79(3. 1“*-] 58 (2.5%) <0001 1.85 1.02-3.24 0.037 _

Enthesophytes B58 (25.8%) 108 {51.4%) 550(23.5%) =0,001 244 1.79-3.32 0.038 245 1.38-4.19 0.002 Ay ,

Bone erosions 83 (3.0%) 20(9.5%) 63 (2.7%) <0001 1.82 1.01-3.17 <0001 3.05 2.27-4.10 <0001 S A Z \\

“Active enthesitis” 56(2.2%) 17 (B.1%) 39(1.5%) =0,001 3.20 1.68-5.85 =0.001

Univariate regression Multivariate regression Multivariate regression with “active enthesitis” ? /75? /L. S —
Overaln=2550 Yesn=83  Non = 2467 P OR 95% C| P OR 95% C| P % X B2 ¢|= J | 'H_j,’[ [,

Bone erosions

Thickening 314(12.3%) 33(39.8%) 281(11.4%) <0001 1.63 0.91-291 0.10

Hypoechoic area 341 (13.7%) 42 (50.6%) 299 (12.2%) <0001 3.80 2.12-675 <0001

PD at the enthesis 79(3.1%) 9(10.8%) 70(2.8%) 0,005 1.17 0.49-251 07 °

Enthesaphytes 058 (25, F,“J 47 (56.6%) 611 (24.8%) <0001 2.25 1.39-3.66 0.007 2.47 1.34-4.14 0002 F

Calcifications 210(8.2% 20(24.1%) 190 (7.7%) =0.001 1.87 1.00-3.16 0.043 3.19 2.01-5.09 =0.001 _

“Active enthesitis” 56 (2.29%) 9 (10.8%) 47 (1.9%) <0001 3.28 1.39-7.0 0.004 E = L —_ _‘é'_ 7’— ~

* “Active enthesitis”was considered as either PD at the enthesis Grade 21 + entheseal thickening and/or hypoechoic areas or PD atthe enthesis Grade =1 (independent of the presence of 4 5}] F — 70N d\

entheseal thickening or hypoechoic areas).”’ Cl, confidence interval; OR, odds ratio; PD, power Doppler; SpA, spondyloarthritis.

 Bonferroni carrection for multiple testingj;. \E 75 A 7(—__
E’g E 7N 71N .




¥ & & & Discussion@)

o NEFZTILaxSpA/PsAZ ELBERADSpAIFR—FTH Y,
OMERACTEED N EEXRUSFTR ICEN L /7-H=Y D TH 5.

 OMERACTOUSFrRIIFFRIEMEEREBPREE TCHIHESINTEH Y,
PR & USFr R OBRNERETIEERD D 5.

e SO T, USFTR EEBFEME O —HE L, MEEDEPHELE US
BMAEFTRICE->TIEB 2L DH - 7-.

« [TEBBPD, "active enthesitis" E BFME &L O—HEAFELED - 7.

« XL XBEMAEBCIL, ML 722 DOF THEH —EEIED - 7
GEZ TR COIEMREL AN RE).




- & 8 & Discussion(2)

Qu

(|

e B2 B DG EZER A5 < 38.3%), USFT R IF1E LY (“active enthesitis” 21.6%).
c USFTR or BERRE O— 7 TIIEB X ZRH L 72355, TeEEHD K E L.

« IR R CEZRR D UWLSpA (255/413: 61.7%) DExK20%13, USIERE TF
BERIEZ T~ L TULV= (B ZEPD 19.6%, “active enthesitis” 15.3%).

« IBF AT B CTEEAN D 5 SpA (158/413: 38.3%) D 68.4% T, UST"active
enthesitis”"Z# 8o WH - 7= CEBZFr R 0@ K ).

« OMERACT USKJERT R L USHEBEATR B E @ USFT RIZEER L XL D
RFTNZE = KRS 5.

. SpA BE D[ EHADTIEE, BEH B ICHES 2 L ICREAD Y,
REIRE L BRH B EGHA LSO A THEY — LA RETH D,
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