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AUTOOVTICWHATA KAl TTPOYVWON
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OepATTEUTIKOI OTOXOI OTN
2KAnpooepUia

* AlAXUTN OEPMPATIKA VOOOC

* AIAXUTN TTVEUUOVIKN VOO OC

* [1w¢ OIOKPIVOUME TNV EVEPYO VOO O ATTO
TIC XPOVIEC BAABEC;
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Activity vs damage

« Activity: Treat
— "EVTOVOG KVNONOG
— KauoTtiké aAyog déppartog (neuropathic)

— Tlpoéo@atn véa TTAXUVON VEWV AVOTONIKWY TTEPIOXWV

— AUZnon Taxuvong o€ ndn TTacXoUoEC

— TpIBn Tevoviwy

« Damage: Treat?




ILD: longitudinal assessment

* YTTOKELMEVLIKA
2UUTTTWHOTOL

— Avorvola

e AVTLKELUEVLIKA
Evpnuata

— PFTs (FVC, DLCO)




O¢epatreuTiKn MNpooéyyion

Methotrexate

Mycophenolate mofetil (MMF)
Cyclophosphamide (CYC)

MTX or MMF + IVIG

MTX + MMF

High dose immunoablative CYC

MeTapdoxeuon BAACTIKWY KUTTAPWYV

Rituximab
Tocilizumab

Belimumab
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Scleroderma Lung Study (SLS) I/l

B SLS|
B Cytoxan vs. placebo

B H péon ammdAutn diapopd otnv FVC ATaV uPnAOTEPN KATA
2.53% (95% CI 0.28-4.79%)

B MRSS -5.3(7.4) vs-1.7 (6.9)
H SLSII
B Cytoxan vs. Mycophenolate (MMF)
B Xwpic onuavTikn diagopa otnv FVC (2.86%vs. 2.17%)
B Xwpic onuavTikn diapopd otnvy MRSS

B 2 NUAVTIKA TTEPICCOTEPES AVETTIOUUNTEC EVEPYEIEC ATTO
Cytoxan vs. MMF

Tashkin et al. NEJM 2006 _A\JOHNS HOPKINS
Tashkin et al. Lancet 2016 %'



MeTapooxeuon BAAoTIKWY
KuTttapwyv

2 MeYAAeC KAIVIKEC peAETEC (ASTIS, SCOT) tTou
OUVEKPIVAV TN METAUOOXEUON BAAOTIKWYV
KUTTAPWV UE TN hNvidia xopnynon cytoxan 1V:

B ApXIKEC ava@QOPEC: YWNAN
TOCIKOTNTA/OVNTOTNTO OXETICOMEVN UE TN
Oepartreia

B BeATIWPEVA BEPATTEUTIKA OXNUATO

B H TTAsiopyn@ia avTaTTOKPIVETAI AUETA OTN
OepaTtreia, wg TTPOC T OEPPATIKA Score
B AIYOTEPO CAPEC TO OPEAOC OTNV Q) NS HOPKINS

Van Laar, et al.JAMA 2014 ==  n=eieixe

'ITV8U IJ OVI Kr’] VéUO Sullivan KL, et al. NEJM 2018



OEPATTEUTIKEG ETTIAOYEC OEUTEPNG
YPOHUNG

o IVIG: ytropei va gival atmoTeEAECUATIKO
OUUTTANPWHA RX VIO EVEPYO OEPUATIKN
VOOO

* Tocilizumab: pikpn peiwon TwWv
OEPUATIKWY Score

* High dose immunoablative Cytoxan: yia
QVOEKTIKI OEPUATIKN VOOO

Tehlirian CV, et al. ARD 2008
Poelman et al. J Rheum 2015 @jOHNS HOPKINS
Khanna D, et al. Lancet 2016 Gkl



YTTAPXOUOEG KAIVIKEG MEAETEG

Anti-cytokine therapy
= Antibody to IL-13/4

= Antibody to IL-6
(tocilizumab)

= Antibody to CTGF

= Antibody to TGF-beta
Anti-fibrotic therapy

* Pirfenidone

= Nintenatibe

» |Imatinib (Gleevec)

= Dasatinib (Sprycel)

Synthetic endocannabinoid-
mimetic

= Anabasum

Thromboxane receptor
antagonist:

= [fetroban (inhibition of
smooth muscle
contractions, platelet
shape change and
aggregation)

Monoclonal to block oncostatin
M

= GSK2330811
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* 2UMMETPIKA Eyyuc Muikr) Aduvapia

o Augnuévec TINEC MUKWV ev(UuwV(CK, AAdOAGON,
AST/ALT, LDH)

« Alatapaxéc HMI tutTou pyuotradBeiac

« Tummkda eupnuata otn Bloyia Yuodg (regeneration;
degeneration; primary inflammation)

* TUTTIKO ecavOnua AepuaToOPUOCITIONG

*Definite: 4/4, Probable %, possible 2/4

Bohan A, Peter JB. NEJM 1975




Classification Criteria for [IM-
ENMC workshop

« Polymyositis (PM)

— Definite

— Probable
« Dermatomyositis (DM)

— Definite

— Probable

— Amyopathic DM

— Possible DM sine dermatitis
 Immune-mediated necrotizing myopathy
* Inclusion Body Myositis (IBM)

 Nonspecific myositis
OHNS HOPKINS

205" European Neuromuscular Center International Workshop 2014.&J ........
Hoogendijk et al., Neuromuscular Disorders, 2004



o EULAR/ACR

Age of onset of first symptom 0-17 []
18-39 [ . . . .
«_ 0 Classification Criteria
Objective symmetric weakness, usually progressive, of the proximal upper 0 0
extremities
Objective symmetric weakness, usually progressive, of the proximal lower ] ]

extremities

Neck flexors are relatively weaker than neck extensors O O
In the legs proximal muscles are relatively weaker than distal muscles ] ]
Heliotrope rash O Od
Gottron's papules O O
Gottron's sign O O
Dysphagia or esophageal dysmotility O O
Anti-Jo-1 (anti-Histidyl-tRMA synthetase) autoantibody positivity O O

Elevated serum levels of creatine kinase (CK) or

lactate dehydrogenase (LDH) or n n
aspartate aminotransferase (ASAT/AST/SGOT) or

alanine aminotransferase (ALAT/ALT/SGPT)

Epyaotnpla
KQ

Endomysial infiltration of mononuclear cells surrounding, but not invading, 0 0
myofibers

Perimysial and/or perivascular infiltration of mononuclear cells O O
Perifascicular atrophy O Od

Rimmed vacuoles s .& JOHNS HOPKINS
Lundberg I, et al. A&R 2017




Yes

Age of onset of first symptom 0-17 []
18-39 [
40+ 1

Objective symmetric weakness, usually progressive, of the proximal upper 0

extremities

Objective symmetric weakness, usually progressive, of the proximal lower ]

extremities

Neck flexors are relatively weaker than neck extensors O
In the legs proximal muscles are relatively weaker than distal muscles ]
Heliotrope rash O
Gottron's papules |
Gottron's sign |
Dysphagia or esophageal dysmotility O
Anti-lo-1 (anti-Histidyl-tRMNA synthetase) autoantibody positivity O

Elevated serum levels of creatine kinase (CK) or

lactate dehydrogenase (LDH) or n
aspartate aminotransferase (ASAT/AST/SGOT) or

alanine aminotransferase (ALAT/ALT/SGPT)

Endomysial infiltration of mononuclear cells surrounding, but not invading, 0
myofibers

Perimysial and/or perivascular infiltration of mononuclear cells O
Perifascicular atrophy O
Rimmed vacuoles L]

Mo

O

EULAR/ACR
Classification Criteria

Online web calculator:

www.imm.ki.se/biostatisti
cs/calculators/iim

A JOHNS HOPKINS

MEDICINE

Lundberg I, et al. A&R 2017



EULAR/ACR
Classification Criteria

Polymyositis

* (Immune Mediated Necrotizing Myositis)
Inclusion Body Myositis

Dermatomyositis

Amyopathic Dermatomyositis

Juvenile Dermatomyositis

HHHHHH

Lundberg I, et al. A&R 2017



Classification Criteria based on
Myositis Specific Autoantibodies

 Anti-Jo-1, anti-PL7, anti-PL12, anti-Mi2,
anti-Ku, anti-PMScl, anti-Scl70, anti-
SRP

nclusion Body Myositis

Dermatomyositis

mmune Mediated Necrotizing Myositis

— Antisynthetase Syndrome

OOOOOOO

Mariampillai et al. JAMA Neurol 2018
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Myositis-specific autoantibodies: an
Important tool to support diagnosis of
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Journal of Internal Medicine @MND HUPKINS
MEDICINE

25 NOV 2015 DOI: 10.1111/joim.12451
http://onlinelibrary.wiley.com/doi/10.1111/joim.12451/full#joim12451-fig-0002
———————



http://onlinelibrary.wiley.com/doi/10.1111/joim.12451/full

ApvnTtika ANA 0g onuaivouv atrouoia
OQUTOOVTIOCWMATWYV

Table I. Frequency of ANA and anticytoplasmic antibody in patients with anti-SynAb and various control groups.
Values are n unless otherwise specified.

Variables ANA+ Percent Anti-CytAb+ Percent p

All anti-SynAb+ patients 1004199 50 142/196 72 <001
Jol 62/119 52 77116 66 0.026 (OHNS HOPKINS
Non-Jol A8/80 48 65/80 81 < {001 MEDICINE

Aggarwal R, et al. J Rheumatol 2017



Anti-MDAS

« Amyopathic DM

« KepAuvo[BOAOC TTVEUMOVIKER VOO OG
* [MveupopecoOwpakio

e OvnrtotnTta ota 5 £€TnN =50%

* EIOIKEC DEPUATIKEC BAGPEC

- ETTwduva ouAa N d1aBpwoEIC CTOMATIKOU
BAevvoyovou

- Aiokos10gi¢ BAaTideC OTIC TTOAAMEG
- AgppaTIKa €AKN
Sato et al. Arthritis Rheum. 2005 Fiorentino et al. J Am Acad Dermatol 2011 & JOHNS HOPKINS

Gono et al Rheumatology 2010 Hamaguchi et al Arch Dermatol 2012 === nESIciNE
Hall JC et al. Arthritis Care Res 2013



MDAS: €101KEG OepMATIKES BAGREG




Anti-NXP2

« Calcinosis
« Auopayia
e [leplpepIkO oidnua

e Muikr) aduvapia aKpwyv JUwv

e Aucnuévn ETTITITWON KAPKIVOU

e 20BAPEC YOOTPEVTEPOAOYIKEG ETTITTAOKEC

Albayda J, et al. Arthritis Care Res 2017
Rogers A, et al. Arthritis Care Res 2017
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OepatreuTiKn MNpooéEyyion

Methotrexate

Azathioprine

Mycophenolate mofetil
Cyclophosphamide

MTX or MMF or AZA + IVIG
MTX + AZA

High dose immunoablative CYC

Rituximab
Tofacitinib
Acthar

IIIIIIII



OepaTTEUTIKOG AAYOPIONOG

First-line

, Glucocorticoids and Methotrexate or azathioprine and/or IVIG
therapy:
Second-line .. MME, tacrolimus or ciclosporin
therapy: Glucocorticoids  and . 5mbination therapy of and/or IVIG
methotrexate and azathioprine
Third-line o Rituximab, cyclophosphamide,
therapy: Glucocorticoids  and gy o other biologic agents and/or - IVIG
&.IOHNSHOPKINS

Oddis CV, Aggrawal R. Nat Rev Rheumatol 2018 <=7 w:eicin:



OepatreuTika Tips Baocel MSA

« SRP: Rituximab

 SRP: YwnAéc ddoceic Cytoxan (TTEIPAPATIKO TIPWTOKOAAO
Hopkins)

« HMGCR: IVIG povoBepartreia

« MDADS: Tacrolimus +/- Cytoxan +/- IVIG

 Recalcitrant DM: Tofacitinib

* |IBM: H avoookaTtaoTaATIK BgpaTtreia uttopei va odnynoel o€
Taxutepn KaBnAwaon Tou acBevoug

Lahouti AH; JAMA Neurol. 2015 Oct;72(10):1205-6 Hornung T, et al. NEIJM 13 NS
Valiyil R, et al. Arthritis Care Res 2010 Sep;62(9):1328-34 Kurtzman DJB, et al. J Qﬁgﬁ)@?&
Mammen AL, Tiniakou E, NEJM, 2015 Paik J, Christopher-Stine L. Semin Arthritis Rheun

Benveniste O, et al. Brain 2011
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Myositis-Specific Antibodies: Alphabet Soup

Table 2. Myositis-Specific Antibodies.*

Autoantibody Autoantigen
Antisynthetase antibodies
Anti-jo-1 Histidyl tRNA synthetase
Anti-PL.7 Threonyl tRNA synthetase
Anti-PL-12 Alanyl tRNA synthetase
Anti-E) Glycyl tRNA synthetase
Anti-O) Isoleucyl tRNA synthetase
Anti-KS Asparaginyl tRNA synthetase
Anti-Zo Phenylalanyl tRNA synthetase
Anti-Ha Tyrosyl tRNA synthetase
Dermatomyositis-specific

autoantibodies
Anti-Mi-2 DNA helicase

Melanoma differentiation-associated
gene S

Anti-MDAS (CADM-140)

Anti-155/140 Transcriptional intermediary factor

l-gamma
Anti-p140 (M))
Anti-SAE

Nuclear matrix protein (NXP-2)

Small ubiquitin-like modifier-activating
enzyme

Autoantibodies specific to immune-
mediated necrotizing myopathy

Anti-SRP
Anti-HMGCR (anti 200/100 kD)

Signal-recognition particle
HMG-CoA reductase

Clinical Features

Polymyositis, dermatomyositis, and interstitial lung disease
Polymyositis, dermatomyositis, and interstitial lung disease

Polymyositis, dermatomyositis, and interstitial lung disease
(interstitial lung disease may dominate clinical course)

Polymyositis, dermatomyositis, and interstitial lung disease
Polymyositis, dermatomyositis, and interstitial lung disease
Polymyositis, dermatomyositis, and interstitial lung disease
Polymyositis, dermatomyositis, and interstitial lung disease

Polymyositis, dermatomyositis, and interstitial lung disease

Dermatomyositis with rash and muscle symptoms, treatment-
responsive

Dermatomyositis associated with rapidly progressive lung
disease, pneumomediastinum, and distinct cutaneous
features (e.g., skin ulceration and tender palmar papules)

Cancer-associated myositis

Juvenile dermatomyositis, calcinosis

CADM; may progress to overt myositis and dysphagia; intersti-
tial lung disease uncommon

Severe, acute, resistant necrotizing myopathy

Necrotizing myopathy related to statin use in most patients
but also reported in a minority of patients who have never
received statins

* CADM denotes clinically amyopathic dermatomyositis, and HMG-CoA 3-hydroxy-3-methylglutaryl coenzyme A. Data are from Fiorentino

et al.,'* Mammen et al.,'” Gunawardena et al.’® and Betteridge et al.’®

Christopher-Stine L et al. N Engl J Med 2012;367:2134-2146
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Medication/Treatment

How it works

Comments

Steroids

Azathioprine
Methotrexate

Mycophenolate mofetil

Tacrolimus

Hydroxychloroquine
IVIG

Plasmapheresis

Rituximab

Interferes with processing
of antigens; triggering of

T- and B cells; proliferation

of T- and B-cells

Proliferation of T- and B-
cells

Proliferation of T- and B-
cells

Proliferation of T- and B-
cells

Keeps T cells from
stimulating production of
T- and B-cells (upstream
of AZA/IMTX)

Unknown
Unknown

Removes antibodies and
proteins

Attacks B-cells

Side effects

Blood counts; ftrisk of
cancer

Liver damage; avoid
alcohol

Gl side effects; {trisk of
cancer

Hypertension, kidney
failure, high blood sugar,
elevated K; avoid NSAIDs

DM rash

Kidney failure,
hyperviscosity

Rarely used

PML



Mild to moderate disease

Induction therapy 1 vlr
Oral glucocorticoids (such as prednisone, 1 mg per kg daily) Intravenous glucocorticoids (pulse therapy) —
or and
Intravenous glucocorticoids (pulse therapy) Cyclophosphamide (intravenous) or rituximab

! }

Maintenance therapy

Glucocorticoid-sparing drugs:

Fremine Oral glucocorticoids and  MMF or azathioprine
therapy:
SEliiinis Oral glucocorticoids and  Tacrolimus or ciclosporin
therapy:
Refractory cases 4 vlr l ]
Rituximab or cyclophosphamide or combination Combination of rituximab and cyclophosphamide

therapy of MMF and tacrolimus
Disease remains progressive

Abatacept or agents being tested in clinical trials

MEDICINE

@ JOHNS HOPKINS



