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‘EvBeon — EvOeoconaBeia-EvOeaitidoa

* KAaoolkoc oplouocg evBeonc: Ekpuon kat kataduon
HOAOKWV LoTWwV (UVOECHOL, TEVOVTEC, ATTOVEUPWOELG,
apBpikot BUAakoL KATT) otal ootd

* JUYXPOVOC 0pLopoc evBeong: «Opyovo» Ttou
nepAapPaveL OxL LOvVo To onpelo ouvdeoNC LE TO OCTO,
aAAQ KoL OAEC TLC VELTOVLKEC AVATOMLKEC SOMUEC (TEVovTOC,
BUAakoL, Amwdn cwpata, cUVOECHOL, ATTOVEUPWOELG,
lvwoNC xovdpoc, utodOPLO 00TO, OOTLKOC LLUEAOC)

McGonagle D, Benjamin M, Marzo-Ortega H, et al. Advances in the understanding of

entheseal inflammation. Curr Rheumatol Rep 2002 ;4 : 500 -6 .

e EvBeoomnabBela - EvBeoitidba



TOmol EvBeonc

* lvwdelg (otn duaduon, pakpla amo tnv apBpwaon, Ty
Slkedaoc BpaxLloviog, oTPoyyUAOC tPNVLOTNG)

* lvoyovopvec (otn petaduon, Kovia otnv apbpwan, 1y
axlAAeloc, umtepakavOLoc kAm)




‘EvOeon - opyavo

Retrocalcaneal bursa
Sesamoid fibrocartilage

Synovial membrane

Subchondral bone

Periostial fibrocartilage

Achilles tendon

Enthesis fibrocartilage

AJCD (2018) 19:839-852
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Fig. 123.2 Actual histologic section of the Achilles enthesis organ. Armows
indicate the distal part of the insertion. Many entheses throughout the body
hawe this anatomic configuration. EF, enthesis insertion fibrocariilage. FF, fat . . _
pad; PF, periosteal fibrocartilage; RB, retrocalcaneal bursa; SF sesamioid AJ U M 20101 13 (4) 19 23
fibrocartilage; ST, superior tbercsity; T, trabeculae.



The nail-enthesitis concept

Nail Bed

I
‘—
P

Figure 1.(A) Areas of morphologic changes in the nail. (B) Areas (nail bed and matrix) to assess
for power Doppler signaling. A: measurement of the thickness of the nail matrix: B: assessment
of the morphologic changes of the nail plate: C: measurement of nail bed thickness.

J Rheum 2017;44:688-90



The nail-enthesitis concept

Fig. Psoriatic arthritis patient, distal interphalangeal joint, dorsal longitudinal scan.
(A) Abnormally hypoechoic area (*) with loss of normal fibrillary architecture at
extensor tendon insertion at distal phalanx (dp) and bony changes (arrow)
indicating enthesopathy and joint cavity widening (dotted line) with increased
abnormal vascularization at intra-articular level indicating synovitis. (B) Thickening
and irregular undulation of the nail plates (np), which became a single and wavy
hyperechoic layer (arrowhead) losing its normal bilaminar appearance and thick-
ening of nail bed (nb) (dotted line). mp: medial phalanx.

Seminars in Arthritis and Rheumatism 47 (2017) 338-342



Enthesopathy

Mechanical

Enthesitis Metabolic

disease
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MetaBoAwka voonpota

Dappoka

>1tA (evBeoitida) kATt PAeypovwdn voonpuata



Aitia evBecomaOeLac

Table 1 Various Medical Disorders Manifesting with Enthesopathy

Rheumatic Disorders Metabolic and Endocrine Disorders Drug-Induced
Spondyloarthropathies Hyperparathyroidism Fluoride and fluoroguinolones
Rheumatoid arthritis Hypoparathyroidism Glucocorticosteroids
Chondrocalcinosis X-linked hypophosphatemia Retinoids
Osteoarthritis Hypothyroidism
DISH Acromegaly
SAPHO Hemochromatosis

Ochronosis

Familial hypercholesterolemia
Diabetes mellitus
Chronic renal failure

Semin Arthritis Rheum 37:119-126




EvOeoitida: ouxvVOTEPEC EVTIOTILOELC

Katw>avw akpoa

AYA\eLOC, TteApaTiaia amovelpwaon
ErtityovatiOLkoc TevovTag

Tpoxavtnpeg

AQYOVLIEC AKPOAODLEC, LOYLOLKAL KUPTWHLOTOL
Ertikovoulot

Evk. ortovd. amodUoELC - TAEUPEC



MaBoyevetikol pnxaviopol

MnNXaVLKO stress (Katw > avw aKkpa)

[eveTiko uTtoBaBpo (B27)

MuwkpoBlakot (avtidpaotikn apBpitida, IODNE)
AUTOOVOOOL LNXOVLOUOL?

OOTLKEC LOPDOYEVETIKEC TIPWTEIVEC
Kuttapokivec (TNF, 1L12-23)

Age-related enthesopathy



a Mechanosensation and immune activation
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Schett et al. Nat Rev Rheumatol. 2017 Nov 21;13(12):731-741
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EvheconaBeila ano ¢pappoka

Petwvoeldn

DOoplovya okevaopaTo
Check-point inhibitors

* KlvoAovec



BOX 123.1 DIFFERENTIAL DIAGNOSIS OF ENTHESOPATHY

s Traumatic or degenerative disease

s Spondyloarthritis (termed enthesitis)

s Diffuse idiopathic skeletal hyperostosis (DISH)

s Calcium pyrophosphate dihydrate or hydroxyapatite deposition disease
= Chronic fluoride intoxication

= Chronic retinoid toxicity

= Endocrine disorders (acromegaly)




Table 1 | Comparison of the features of enthesitis and synovitis

Feature

Anatomical localization
Tissue composition
Mechanical trigger
Aetiopathogenesis
Resident immune cells
Resident nan-immune cells

Type of immune activation

Genetic associations
Clinical symptoms
Pre-clinical phase

Bone marrow involvernent
New bone formation
PGE2 dependence

Clinical effect of methotrexate

IL-17-1L-23 dependence

IL-6 dependence
TNF dependence

Associated organs

Enthesitis (PsA and SpA)
Extra-articular

Fibrocartilage

+++

Danger response

yo T cells, type 3 innate ymphoid cells
Periosteal and fibrocartilage M5Cs

Innate (mostly polymeorphonuelear
neutrophils)

MHC class | genes, IL23R
Pain

Subclinical enthesitis
e+

+++
+++

+++

+++
Cut, skin

Synovitis (RA)

Intra-articular

Synovial membrane

+

Autoimmunity
Tissue-resident macrophages
Fibroblast-like synoviocytes
Mixed

MHC class Il genes

Pain, swelling
Autoantibodies. tenosynovitis
+

+
=

+

+++

+++

Lungs

—, absent; +, minor: ++, moderate; +++, strong: M3C, mesenchymal stem cell: PGEZ2, prostaglandin E2; PsA, psoriatic arthritis; RA,

rheumatoid arthritis; SpA, spondyloarthritis-,

Schett et al. Nat Rev Rheumatol. 2017 Nov 21;13(12):731-741



a Synovial and entheseal structures in the joints
Normal joint Synovitis (RA) Enthesitis (PsA, SpA)

Bone : ¢ Enthesitis
Ligament . Tendon

Synovitis

Lateral
epicondyle

Achilles
tendon

o |-
o I

Plantar faschia

Schett et al. Nat Rev Rheumatol. 2017 Nov 21;13(12):731-741



EvBecomnaderla-evOeaitida:
Mati va pog evoladepet;

O evBeoelc SopEC-0TOXOC OTLC 2ZTTA

PoAoc tou vwdouc xovdpou otnv naboyeveon?
H evBeoitida we MPoyvwOoTIKOC TTAPAYOVTOLC
Aeiktnc (avt)amokplong otn Bepareia?

MNpWLHO cCUUNMTWHA («TIPOOTIOVOUALKOC» TTOVOC)?

Attia Baplac dtatapaxnc AELTOUPYLKOTNTOG



Arthritis or enthesitis or dactylitis

Plus = one af: Pius = two of the remaining:
* Puoriasis * Arthnios

+ [BD * Enthesits

+ Preceding infection + Dacrylicis

» HLA-B27 ¢ |BP in the past

+ Uveitis + Positive family history
+ Sacroiliitis on imaging (radiographs or MRI) for Spa,

Peripheral archiricis: usually predominancly lower limb andfar asymmetric ardhrics;
enthesits: clinically assessed; dacrylins: climically assessed.

Source: Rudwaleit M, van der Heijde [ Landewe R, Akkoc M, Brandt |, Chou CT, et al The
Assessment of SpondyloArthnos Incernanional Socery classihcation cniteria for penipheral
spondyloarthrits and for spondyloarchrits in general. Ann Rheurmn Dis. 201720 1)25-31.



ORIGINAL ARTICLE

RMD
Open

Baseline patient characteristics associated
with response to biologic therapy in
Wil patients with psoriatic arthritis enrolled
peslll in the Corrona Psoriatic Arthritis/
Spondyloarthritis Registry

RMD Open 2018;4:e000638. doi:10.1136

Overall MDA-A MDA-NA
Characteristic* n=148 n=34 n=114 P values

Enthesitis, n (%) 47 (31.8) 7 (20.6) 40 (35.1) 0.11
SPARCC Enthesitis Index (1-16) 4.2 (3.1) 2.4 (0.5) 4.4 (3.3) 0.20



Avixveuvon tnc evBeoitidac
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MetpoAoyia evOeaitidoc

LEI MASES SPARCC
6 sites 13 sites 18 sites, score of 16*
© Lateral epicondyle humerus @ Anterior superior iliac spine @ Medial epicondyle humerus
@ Medial condyle femur @ lliac crest @ Greater trochanter
© Achilles tendon © Posterior superior iliac spine  ® Quadriceps insertion into superior border of patella
O 1 costochondral © 5" lumbar spinous process @ Patellar tendon insertion into inferior pole of patella OR tibial tubercle*
© 7" costochondral @ Supraspinatus insertion (® Insertion plantar fascia

Arthritis Rheumatol. 2016;68(2):312—-322



Table I. Enthesitis sites included in the various indices.

Descriptor MASES Berlin SPARCC San Francisco Leeds IMPACT

Cl/Cz2 —_ — —
CTITI — — —
T12/L1 — — —
st costochondral R L — — — — —
Tth costochondral R L — — — — —
Lateral epicondyle humerus — — 4
Medial epicondyle humerus — — R
Posterior superior iliac spine R L —_— — —_— —_— —
Anterior superior iliac spine R L — — K L — —
liac crest R L R L — — — —
3th lumbar spinous process X — —
[schial tuberosity — — —
Proximal Achilles L R L
Greater trochanter — E L
Medial condyle femur — R L — — R L —
R L
R L

M A
|
|

Lateral condyle femur —

Insertion plantar fascia — R
Supraspinatus insertion — — R
(Quadriceps insertion patella — — R
Inferior pole patella — — K
Tibial tubercle —_ —_ R

X site present,

Gladman DD et al. International Spondyloarthritis interobserver reliability exercise -The INSPIRE study: II. Assessment of peripheral joints,
enthesitis, and dactylitis. ] Rheumatol 2007; 34:1740-5.



PSORIASIS
WIDESPREAD MUSCULO-SKELETAL PAIN
NO JOINT SWELLING OR DACTYLITIS

>
»
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Rheumatology 2018;57:32-40

doi:10.1093/rh tology/kex079
RH E U MATO LO GY Adualmem.ﬁccess publ?:ar::nn:iypﬁr;m T

Review

The problem in differentiation between psoriatic-
related polyenthesitis and fibromyalgia

Antonio Marchesoni', Gabriele De Marco??, Mira Merashli*, Frank McKenna®,
llaria Tinazzi®, Helena Marzo-Ortega®® and Dennis G. McGonagle??

T OENNST STEVNLTANE N LALLM S §

« Favourable response to: « Migraine
* NSAIDs * Raynaud’'s phenomenon
» Biologics * Irritable bowel
« DMARDs? * Indifference to emotional

stimulations



EvOeoitida-evOeconaBeia:
nBava unepnyoypadLkd evpRpaTa

* [layuvon Tou Tevovta-£vOeonc

e Alatapaxn tnS duotoA. VISLOKNC APXLTEKTOVLKNG
* Evbo-evBeolakn unmonyxoyevela

e AlafpwoELg, avwpaAn ooTikn mapudn

* EvBecoduta

* Evbo-evBeolakec eMaoPEOTWOELC

* Auénuevn aiwpatikn pon otnv €vBeon (PD)

* QuAakitiba (VUypO) otouc yeltovikoUuc BuAakoug

* TuvnOBelc Béoelc e€€taonc: €€w emkovdulocg, umtep/uTo-
eTlyovatlOLKa, aXiAAELOC (TpoxavTnpEeC, TtEApaTLaL
arnovevpwon)



DAsypovwdeig BAaBec:
e Oetko Power Doppler

* YITONXOYEVELQL

* AUENMEVO TTAXOC

Aopukég BAaBec:
e AloBpWOELC

e EntaoBeotwoelc-evBecodputa




Baoweg US BAaBeg otnv evOesitida

Clinical and Experimental Rheumatology 2015; 33: 812-817



Table 1
Strengths and weakness of ultrasound and MRI

Ultrasound MRI

Strengths Weaknesses Strengths Weaknesses

Real-time and dynamic Unable to image Ability to image bone Limited to 1 body
imaging within bone region

Immediately Specialist training not More complete Potential for motion
accessible; always available assessment of whole  artifact and
complements the joint (all articular contraindications
physical surfaces) (eg, pacemaker)
examination

Relatively easy to Limited accessibility of Quantitative Time and patient
examine multiple some structures measurement of tolerance
body regions (acoustic window) synovium

Portability Interobserver Better reproducibility Cost

variability and
training needs

Imaging Evaluation of the Entheses: Ultrasonography, MRI, and Scoring of Evaluation. D'Agostino MA, Terslev
L. Rheum Dis Clin North Am. 2016 Nov;42(4):679-693.




US: NpoBAnpata - pitfalls

Ta US scores eotidlouV IEPLOCOTEPO OTLC EVOETELC TWV KATW
AKPWV, OTIOU NXAVLKA OTPEC-NAKiO-TtoY Voo pKia-ZA pmopel va
NPOKAAEOOUV avaAoyn ekova Pe pAeyu. evBeoitida

AvoKoAila otnV TuTtoTtoinon (TTOLEC Kall TTOOEC aPOPWOELC-
evOeoeLc? Mool OeikTeC? KTA KTA)

AvokoAia otn AA amo aAlec pAeypovwdelc mabnoelg

Aev teplhapfavovtal ota US scores onueia evhEoswv mou
ouxva nipocPairovtat otnv W.A. (rty. OKT, extelvovtec
SaKTUAWV)

Aev amelKoVI(EL TO OOTLKO OLONMA KoL TOV AEOVIKO OKEAETO

Eunelpla e€etaotn, artifacts, moltotnta pnyovnpLatoc



Enthesitis detection by ultrasound: where are we now?

Clin Exp Rheumatol 2018; 36

. "Agoosti
M.-A. D Agostino ¢, 01114y 5127-5130

* To US aviyveUel o€ela KaL xpovia GAeypovi TNG
evBeonc, aAAa kot SopLKeEC BAAPEC

* BeAtwwvel Tn SLoyVWOTLKA TPOCEYYLON-EKTLUNON

* BonBa otn dtayvwon GAeyUovwOOUG- « LNXAVLKNG»
evBeoitdoc

* Ynofonbnon eyxvoswv
* Auoappovia KAWVIKWV-UTIEPNXOYPAPLKWY EVPNUATWV

e US evBeottida o€ ACUUMTWHATIKOUC N PwPLOCLKOUC
aoBeveic: KAVIKN onuaoia/ekBaon?

* AVOLIOLOYEVELQ CUCTNUATWY BaBuovounonc



Achilles enthesitis defined by
ultrasound is not associated with

clinical enthesitis in patients with
psoriatic arthritis RMD Open 2017;3:e000486. doi:10.1136

Results 282 Achilles tendons in 141 patients with PsA
were assessed. Mean (SD) age was 52.4 (10.2) years,
disease duration 9.5 (6.6) years and 50.4% were females.
Palpatory tenderness was found in 88 (31.2%), US-
verified inflammatory activity in 46 (16.3%) and structural
damage in 148 (52.5%) of the Achilles. Total US scores, as
well as their components, were similar for patients with
and without palpatory tenderness. None of the clinical
characteristics were associated with inflammatory activity.
Age, body mass index (BMI), regular physical exercise and
current use of biological disease-modifying antirheumatic
drugs (bDMARDs) were associated with structural damage.
Conclusion There appears to be a lack of association
between clinical and US signs of Achilles enthesitis in
PsA. Age, BMI, regular physical exercise and current
use of bDMARDs were associated with structural
damage on US.



ZUVTNPNTIKNA aywyn

MZAO
QDuokoBepareia

Evxvoelg koptilovnc (Bpaxuxpovia BeAtiwaon,
avnouyia yia BAABN otov TEVovTa, MPOTLUATAL N
US kaBobdnyoupevn gyxuon)

Alpwodovika?
DMARDs?
BloAoyLkol mapayovTec

*&Lakomn pappdakou?



Table 2 Enthesitis outcomes in randomized controlled trials of PsA

Drug class Compound Enthesitis measure

Efficacy at week 24

TNFa inhibitor Adalimumab [53] 4-point (exploratory end-

point)

Infliximab [54] Presencefabsence of

enthesopathy in the feet
{endpoint not specified)

Modified MASES (explora-

Golimumab [535]
tory endpoint)

Golimumab (intrave-

nous) [56] week 14)
Etanercept [57] 4-point (secondary end-
point)
Certolizumab pegol LEI (secondary endpoint)
[58]

AJCD (2018) 19:839-852

LEI (secondary endpoint at

Mean improvement in enthesitis from baseline
Improvement with adalimumab greater than placebo; statistical
significance was not reached (values not presented)

Percentage of patients with enthesopathy in the feet
Infliximab (20%), placebo (37%); p = 0.002

Median percentage change from baseline
Golimumab 50 mg (60%), golimumab 100 mg (67%), placebo (12%);
p < 0.001 vs. placebo for both

Mean change from baseline
Golimumab 2 mg/kg (=2.1), placebo (= 1.1); p < 0.001

Percentage of patients with a reduction of enthesitis sites

Etanercept 50 mg BIW/QW (80.9%), etanercept 50 mg QW/QW
(81.3%)

Mean change from baseline

Certolizumab pegol 200 mg (- 2.0), certolizumab pegol 400 mg
(= 1.8), placebo (= 1.1); p < 0.001 vs. placebo and p = 0.003 vs.
placebo, respectively



IL-12/23 inhibitor  Ustekinumab [102]

IL-23 inhibitor Guselkumab® [103]
IL-17A inhibitor Ixekizumab [104]

Secukinumab [105]

Small-molecule Apremilast [106]
PDE4 inhibitor

T-cell inhibitor Abatacept [89]

Small-molecule Tofacitinib [90]
JAK inhibitor

AJCD (2018) 19:839-852

Modified MASES (explora- Median percentage change from baseline

tory endpoint)

LEI (secondary endpoint)

LEI (secondary endpoint)

LEI (secondary endpoint)

MASES (secondary end-
point at week 16)

LEI (prespecified explora-
tory endpoint)

LEI (secondary endpoint)

Ustekinumab 45 mg (approximately —453%; p = 0.0019 vs. placebo)
and ustekinumab 90 mg (approximately — 50%; p < 0.0001 vs.
placebo)

Median percentage change from baseline
Guselkumab 100 mg (= 100%), placebo (=33%); p = 0.009 vs.
placebo

Percentage of patients who achieved complete resolution of enthesitis
Ixekizumab Q4W (35%), ixekizumab Q2W (31%), placebo (22%):;
p = 0.08 vs. placebo and p = (.27 vs. placebo, respectively

Percentage of patients who achieved complete resolution of enthesitis

Secukinumab 300 mg (48.2%), secukinumab 150 mg (42.2%),
placebo (21.5%); p < 0.01 vs. placebo and p < 0.05 vs. placebo,
respectively

Percentage of patients who achieved complete resolution of enthesitis

Apremilast 20 mg (32%), apremilast 30 mg (33.6%), placebo
(14.4%); p = 0.0037 vs. placebo and p = 0.0013 vs. placebo,
respectively

Percentage of patients achieving complete resolution of enthesitis

Abatacept (32.9%), placebo (21.2%); statistical significance was not
reached

Mean change from baseline
Tofacitinib 5 mg (= 1.5), tofacitinib 10 mg (= 1.6)
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