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BIOWIA MYO2

ErmiAoyn Tou pyuoc:

* 2.€ XPOVIO VOOO, VO aTtropeUyETaAl N Biowia yuwyv PJe ocolapou
BaBuou aduvauia kar atpogia

* 2€ OCEia €1030AN va eTTIAEYETAI BapId TTPOCLBERLANUEVOC UUC

* Na AapBaveTtal uttown N EKAEKTIKA TTPOOPOAN HUIKWY OUAdWV
O€ OPIOUEVEC NUOTTABEIEC

»H Biowia va dievepyeital touAdyiorov 1 unva uera amro oécia paBdouuoAuon



BIOWIA MYQO2
Anwn Kai ereepyaaoia:

* Na pnv exel yivel rpoo@ata HMIT otov pu atro Tov otroio Oa
ANPOEi TO I0TOTEPAXIO

* H AWn va yiveral atro 1n yaoTEPA TOU JUOC

* Na atropeuyeTal n cuvBAiwn pe Aafidec kai n diInénon Pe
avalioonTIko

» To deiypa va €XEl IKAVOTTOINTIKO NEYEBOC (TOUAAXIOTOV
1,5x1cm)

* 2WOTN ETTECEPYATIA KAl TAXEIO KATAWUCN
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BIOWIA MYO2

MUSCLE BIOPSY Glutaraldehyde*
- - RESIN SECTION/ EM
FRESH  «FIXED (1mm X .5 cm)

Snap freeze

PARAFFIN
(0.5x0.5 cm) (0.5x0.5 cm)

QCHEMISTR




BIOWIA MYO2

* [OTOAOVYIKEC TEXVIKEC (TOMEC WUKTIKOU PIKPOTOUOU Kal
TOUEC TTAPAPiVNC)

* [OTOXNMIKEC TEXVIKEC

* AvooolioToxnuEia

« KaBeTn avooonAektpopopnon (Western blotting)

* HAEKTPOVIKO UIKPOOKOTTIO



* |OTOAOYLKEC TEXVIKEC
 H&E
* TpomomolnuevVn
Tplxpwpn Gomori

BIOWIA MYO2

* Avoooiotoxnuetla

* |OTOXNULKEG TEXVLKEG
* Adenosine Triphosphatase (ATPase)
* QwodaTAoEC
e O&un
e AAKOALKN
* Eotepaoeg
* Mn €181k eotepaon
e O&eldbwTtka evivpa
* NADH-TR
 SDH
* COX
* TpavodepAOEC
 Muodwodopuldaon




O OY2IONOTKO2 MY2

Organization of Skeletal Muscle Including
Connective Tissue (CT) Compartments

EPIMYSIUM

PERIMYSIUM *LooseCT
*Septa *Blood vessels

*Nerve branches
*Muscle spindles
Fat

*Blood vessels

ENDOMYSIUM
*Muscle fibers

*Capillaries
*Small nerve fibers
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119th ENMC international workshop: trial design in adult idiopathic
inflammatory myopathies, with the exception of inclusion body myositis
Neuromuscul Disord 2004 May;14(5):337-45

FokpvosinSe-tAg

Editorial

Aegpuartopuoaitida (AM)

Unicorns, dragons, polymyositis, and
other mythologlcal beasts

NEKPWTIKA PUOCITION Anthony A. Amato, MD; and Robert C, Griggs, MD

Mn €101k} puoaiTida

MuogiTida pe EykAgiota cwuaTtia (IBM)



119th ENMC international workshop: trial design in adult idiopathic
inflammatory myopathies, with the exception of inclusion body myositis
Neuromuscul Disord 2004 May;14(5):337-45

I. Chinical critena

Inclusion criteria

(a) Onset usually over 18 vears (post-puberty).
onset may be in childhood in DM and non-
specific myositis

(b) Subacute or insidious onset

(c) Pattern of weakness: symmetric

proximal > distal, neck fiexor = neck extensor
(d) Rash typical of DM: heliotrope (purple)
periorbital cedema: violaceous papules
(Gottron’s papules) or macules (Gottron’s sign ).
scaly if chronic. at metacarpophal yngeal and
interphalyngeal joints and other bony
prominences: erythema of chest and neck
(V-sign) and upper back (shawl sign)
Exclusion criteria

(a) Clinical features of IBM (see Griggs et al.
(Ann Neurol 1995:38:705-13): asymmetric
weakness, wrist/finger flexors same or worse that
deltoids: knee extensors and/or ankle
dorsifiexors same or worse than hip fiexors)

(b) Ocular weakness, isolated dysarthria. neck
extensor = neck flexor weakness

(¢) Toxic myopathy (e.g. recent exposure (o
myotoxic drugs). active endocrinopathy (hyper-
or hypothyroid. hyperparathyroid), amyloidosis,
family history of muscular dystrophy or
proximal motor neuropathies (e.g. SMA)

2. Elevated serum
creatine kinase level
3. Other laboratory
criteria

(a) Electromyography:

Inclusion criteria

(I) Increased insertional and spontaneous activity
in the form of fibrillation potentials, positive
sharp waves, or complex repetitive dischar ges

(IT) Morphometric analysis reveals the presence
of short duration, small amplitude,
polyphasic MUAPs

Exclusion criteria

(I) Myotonic discharges that would suggest
proximal myotonic dystrophy or other
channelopathy

(IT) Morphometic analysis reveals predominantly
long duration, large amplitude MUAPs

(IIT) Decreased recruitment pattern of MUAPs

(b) MRI: diffuse or patchy increased signal
(oedema) within muscle ussue on STIR
images

(c) Myositis-specific antibodies detected in

serum




119th ENMC international workshop: trial design in adult idiopathic
inflammatory myopathies, with the exception of inclusion body myositis
Neuromuscul Disord 2004 May;14(5):337-45

Definite
4. Muscle l‘i()p\"\‘ (C) PC“ fal\ClCUlm at l'()ph'\! dermatomyositis .
inclusion and s 3 1. All clinical criteria
axckision criata (d) MAC depositions on small blood vessels, or 5 Kiacks Biteay crlessiu A iies
3 . ~ vaniBa Sy o o st ot Probable
(a) Endomysial inflammatory cell infiltrate reduced capillary density. or tubuloreticular dermatomyositis
(T-Cells) surrounding and invading non-necrotic inclusions in endothelial cells on EM. or MHC-1 1. All clinical criteria
muscle fibres o a g . a 2. Muscle biopsy criteria include d or e, or elevated
P '_ g ; ex pression of pfl'lfﬂSClC ular fibres serum CK. or other laboratory criteria (1 of 3)
(b) Endomysial CD8 + T-cells surrounding. but o A A o o B p—— ’
not definitely invading non-necrotic muscle (e) Perivascular, pcl‘llll)'.\lal inflammatory cell dermatomyositis
fibres. or ubiquitous MHC-1 expression inflrate 1. Rash typical of DM: heliotrope, periorbital
- & . = . oedema, Gotron’s papules/sign, V-sign. shawl sign,
(f) Scattered endomysial CDS + T-cells holster sign
o J . HASIAS P AP N - o 2. Skin biopsy demonstrates a reduced capillary
infiltrate that does not ¢ ledrly surround or invade density, deposition of MAC on small blood-vessels
muscle fibres along the dermal—epidermal junction, and variable
A . kerotinocyte decoration for MAC
(g) Many necrotic muscle fibres as the 3. No objective weukness
: : . . Norn “K
predominant abnormal histological feature. e I
< 5. Normal EMG
Inflammatory cells are sparce or only slieht 6. Muscle biopsy. if done, does not reveal features
) . A - a1 V . s . compatible with definite or probable DM
perivascular; perimysial infiltrate is not evident,
MAC deposition on small blood vessels or Non-specific
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: . ¥ ; “ ; 1. All clinical criteria with the exception of rash
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R e : all others
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suggest IBM necrotizing
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1. All clinical criteria with the exception of rash
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4. Muscle biopsy criteria include g, and exclude all
others




188th ENMC International Workshop: Inclusion Body Myositis
Neuromuscul Disord. 2013 Dec;23(12):1044-55

The ENMC IBM rescarch diagnostic criterta 2011,

Clinical and laboratory features Classification Pathological features
Duration >12 months Chinico-pathologically defined IBM  All of the following:

Endomysial mflammatory infiltrate
Age at onset ~45 years Rimmed vacuoles

Protein accumulation” or 15-18 nm filaments
Knee extension weakness = hip flexion weakness
and/or
Finger flexion weakness > shoulder abduction weakness
sCK no greater than 15xULN

Duration >12 months Chnically defined IBM One or more, but not all, of:
Endomysial nflammatory infiltrate
Age at onsct ~45 years Up-regulation of MHC class |
Rimmed vacuoles
Knee extension weakness = hip flexion weakness Protein accumulation” or 15-18 nm filaments
and

Finger flexion weakness > shoulder abduction weakness
sCK no greater than 15x ULN

Duration ~12 months Probable IBM One or more, but not all, of:
Endomysial inflammatory infiltrate
Age at onset ~45 years Up-regulation of MHC class 1
Rimmed vacuoles
Knee extension weakness = hip flexion weakness or Finger flexion Protein accumulation” or 15-18 nm filaments

weakness > shoulder abduction weakness
sCK no greater than 15x ULN

" Demonstration of amyloid or other protein accumulation by established methods (e.g. for amyloid Congo red, crystal violet, thioflavin T/S, for other
proteins p2, SMI-31, TDP-43), Current evidence favors p62 in terms of sensitivity and specificity but the literature is imited and further work required.
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Antibodies observed in:

HA
DM Zo
MDAS
IMNM 0J SAE HMGCR
IBM EJ TIF-1
PL12 i R L
SRP NXP2
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Peter and Bohan 119" ENMC

criteria l criteria

Griggs
criteria for IBM




AEPUOTOMUOOLTLON

* AEPUATIKEC EKONAWOELC TUTILKEC TNG VOOOU
* Jnueio Gottron
* EpuBpoBAatidwdel POAMOWTEC TTAAKEC TWV EKTATIKWY ETMLAVELWY TWV 0POPWOoEWV
e E€avOnua 6iknv nAlotporiou
e E€avOnua otriBouc-Aapov (V-sign), avw tunpatocg nAatng (onueio caAlov)
* EpuBpoiwdnc amoxpwon twv PAepapwVv HE 1 XwPLC TTEPLKOYXLIKO oldnua

e Turukn BloPia
* MNepldbeopudikn atpodia
o DAeypovn neptdeoptdika n/kat oto mepLpULo

e EvanoBeon MAC o€ Tolywpo HIKPpWV aYYELWV N LELWHLEVN TTUKVOTNTO QYYELWV N
gevaroBeon MHC-1 og teplOeoULOLKES TIEPLOXEC 1 HLKTUOCWANVAPLWSEN EYKAELOTO OF
evdoBnALakad kuttOopa ayyeiwv og H.M.
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Complement-mediated microangiopathy

|
Possible
antibodies against

NORMAL FASCICLE DAMAGED FASCICLES

)
= endothelial cells Degenerating,
C3 , necrotic, and
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8 \ destruction atrophy enlargerment
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Mac Molecules Overexpressed

MACROPHAGE > Cytokines in the Perifascicular Region

VLA-4
| vcam1 4 ¢ STAT1 NCAM
TCELL MHCclass| Mi-2
/ k. Chemokines
- B CE
* HSP70, 80 RIG-1

MxA, ISG15
\ LFA-1 TGF-B
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Antibody production
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N Engl J Med 2015; 372:1734-1747
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Aeppuatopvoottida: umotumnoL BAoEL TOU

’
AU TOAVTLO W ULATOC
Anti-Mi2 | Anti-TIF1y Anti-NXP2 Anti-MDAS | Anti-SAE

Prevalence among DM 5-20% 15-25% 15-25% 5-20% ~5%
Muscle

Severity of weakness +4+ ++ + +

Pattern of weakness Proximal | Proximal | Proximal/Distal | Proximal Proximal

CK levels (mean peak) +++ ++ +++ +
Biopsy features

Perifascicular atrophy ++ ++ ++ + ?
Skin

Gottron's/heliotrope ++ +++ ++ ++ ?

Ulcerations [+ [+ + +++ ?

Calcinosis -+ [+ 4 [+ ?
Interstitial lung disease [+ [+ -+ +++ +
Cancer Risk |?_| +++ ++ + ?




Aepuatopvooitida: umotumnoL BaoeL Tou
QUTOQVTIOWUOTOC

AlIDM Anti-TIF1-y Anti-Mi-2 Anti-MDA5 Anti-NXP-2 Anti-SAE Seronegative
Histologic features of interest (n = 256) (n=87) (n =40) (n=29) (n=283) (n=10) (n=7)
Perifascicular atrophy 127 (49.6) 49 (56.3) 276754 [ 70417 ]| 33398 77000 4(7.1)
Perifascicular necrosis 28(109) 364" [ 215259 | o 224" 0 2(28.6)
Decreased COX activity in perifascicular area 118 (46.3)° 47 (54.7)° 21 (52.5) 5(17.2)% 37 (44.6) 4 (40.0) 4(57.1)
Perivascular inflammatory cell infiltration 113 (44.1) 41 (47.1) 18 (45.0) 4(13.8)% 42 (50.6) 2 (20.0) 6 (85.7)%*
Vasculitis 39 (15.2) 10(11.5) 10 (25.0) 0 15 (18.1) 0 4 (57.1)%
CD8 infiltration in non-necrotic fiber 5(2.0)° 2 (2.3) 3 (7.7)"% 0 0 0 0
ACP/CD68 infiltration in non-necrotic fiber 14 (5.5) 4(4.6) 8 (20.0)%* 0 1(1.2)* 0 1(14.3)
CD20 aggregation 39(15.3)°  10(11.5) 11(28.2)"%* 1(3.5) 13 (15.7) 1(10.0) 3(429)
Microinfarction 38 (14.8) 11 (12.6) 0 3(10.3) 22(265)%  2(2000 O
Microinfarction, adult patients 23(12.2) 10(13.9) 0 1(4.8) 2 (20.0) 0
Microinfarction, juvenile patients 15 (22.4) 1(6.7) 0 2(25.0) 12 (34.3)% 0 0
Central necrotic-peripheral regenerating 63 (24.6) 21 (24.1) 18 (45.0)%* 3(10.3) 18 (21.7) 2 (20.0) 1(14.3)
fibers
Vacuolated, punched-out fiber 113 (44.5)° | 55 (64.7)~°4 3 (7.5 6(20.7)%" 40 (48.2) 7 (70.0) 2 (28.6)
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NekpwTikec Muomabelec

e Zwvloiac katavounc nuikn advvapia pe otsia/vumoteia e€€AEn™
e Auénueva enimeda KpeEATLVNG KIVAONG

* AN\o epyaoTnploka

e H\ektpopuoypadpnua

* MRI puwv

e ELoka avtoavtiowpata (SRP, HMGCoR, opoopvnTIKEC)
* NEKPWTLKEC HLUIKEC LVEC €lvall TO KUPLO LoTOTIAOOAOYLKO

XapakTnPLoTko. Atya pAsypovwdn kuttapa, evanobeon MAC oe
LLKpQ ayyeLla N pipestem capillaries
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Complement-mediated autoantibody induced muscle damage

M\obla;ts
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and activation

| IL 6 /_\
@qu"tlhﬂlr" * TNF
Y attack complex
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Induction by HMGCR
Clc proinflammatory antigen
' cytokines
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Muscle *IL-13 R
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Young myofibre

Complement Impaired
activation muscle
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SRP+-IMNM

HLA-I




Muooltic pe eykAelota owpatia (I1BM)

* H guyvoTtepn pAeypuovwong HUoTTadela YeTa TNV NAIKia Twyv 50 eTwv
« H aduvapia eyyug (TeTpaké@alol) + amw (EB kautthpeg dakTuAwv-kapTTou)
« ACUUMETPN aduvapia
* 40% diarapaxn TNG KATATTOONG
* Avdpeg, 60 etwyv (>40)
« ATTwAEIa Badiong o€ P.o. 15 £Tn- Aev etTnpeddel TTPOCOOKIUO
* Bioyia
o QAeypovn (TTPOBOAR PN VEKPWTIKWY MUKWV IVWV aT1TO 0AIlyOoKAWVIKG CD8)
« EK@UAION (OXIOMOEION KEVOTOTTIA..)
 cN1A oT0 30-40%
* EuaioBnoia 50-70%, €1dikdéTNTO ?7?
e XpNOIUOTNTA iCWCG YyIa dlIAyvwan o€ ATUTTEC HOPYPEC



Needham M Lancet Neurol 2007; 6: 620-31
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T-cell mediated cytotoxicity

B cells may serve asi
antigen-presenting cells

PROPOSED PATHOGENIC CASCADE OF s-IBM
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2UVOPOLO avTl-ocuvBeTaonc

* 2XETIKA OMOIOYEVIC ONAda aoBevwv
« 80% puUIKn TTPOCROANR
e ECWMUIKEC EKONAWOEIC
[TvEUPOVIKA CUPMETOXN

« AIQUEON TTVEUUOVOTTABEIA, UN
€10IKI) TTVEUMOVOTTAOEIa. ..

* H mmpoyvwaon kabopiletal atrd Tnv
QVATIVEUOTIKN TTPOCBOAN

¢ 2TTAVIA OCEia EIKOVA
4% puokapdiTida
Agv utrapyel MEYOAUTEPOG KivOUVOG
KOPKivou
AoDBeveic avOeKTIKOI O€ aywyr, KAvouv
OUXVA UTTOTPOTTEC

* ELd1kN LotomaBoAoyLkn elkova

* Immune myopathies with perimysial
pathology

* Bioyia

* NpooBarlovtal oL HUIKEG iveG oTNV
T[EpLCI)EpF.LOL TWV UKWV deoptblwv
vsxpwog payokuttapwon, 6.5. Ue
KAQOLKN deppatopvooitida Onou
KUpLapxeL n atpodia tng VEprGnq)

* Ol6NUO & KATAKEPUATIOHOG
MEPLUULOU

e AlnOnon oe empULO-TIEPLUULO
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EDITORIAL REVIEW

Neurologists are from Mars. Rheumatologists are from Venus:
differences in approach to classifying the idiopathic
inflammatory myopathies

Lisa Christopher-Stine

Johns Hopkins University, Baltimore, Mardand, USA

Comespondence to Lisa Chrstopher-Stine, MD, MPH,
Johns Hopking Bayview Medical Center, Johns
Hophkins Myositis Center, Mason F. Lord Building
Cenler Tower, Suite 4100, Baltmore, MD 21224, USA
Tel: 41 410 550 6962, fax: +1 410 550 3542;
e-mail les@hmiedu

Current Opinion in Rheumatology 2010,
22:623-626

Purpose of review

Inflammatory myopathy (IIM) classification criteria have been the source of considerable
debate. In the three decades since Bohan and Peter published their critenia which have
long stood as the gold standard for diagnosis in clinical practice as well as inclusion
into clinical tnals, more sophisticated understanding of immunopathogenesis, histology,
and specific autoantibody associations has broadened our understanding of these
diseases. This editorial review examines the diverse approaches between different
subspecialists in deriving appropnate [IM classification utilizing this updated knowledge.

still, on some level, working side by side but not inte-
grating our talents? It sull appears that rheumatologists
and neurologists do not have an active dialogue often

enough. Broadly speaking

ncurologists  with neuro-

muscular expertise are specialized in diagnosis utilizing
clecrromyography and muscle biopsy interpretation.
Rheumartologists, on the contrary, are typically trained
in making a clinical diagnosis, understanding the role of
autoantibody assocration, and appreciating the directed
approach to utlizing a broad array of immunosuppressive
therapies. The tact that both types of specialists care for
myositis patients, however, begs for further integrative
care and a deeper understanding of each other’s know-
ledge with regard to the emerging nuances within a
phenotype in patients with these rare diseases. Such a
meeting of the minds would be well served by a common

Roanaweriasgeayame, vooge  gflsiara - o il e amneig s

Conclusion

In the era of large consensus groups, the development of
comprehensive classification criteria that reflects our
enhanced knowledge of these discases over the past three
decades is a reality. We need to step out of our historical
comfort zones and work side by side. Rheumatologists and
neurologists have been seeing the same patients, noting
the same symptoms, and coming to diagnoses that are
inconsistent. Qur various tools and training result in differ-
ent nomenclature. In my personal experience, effective
communication and synergy between subspecialists have
allowed us to use all the tools in the two specialties’ bags,
enabling us to come to a consistent conclusion. In practice,
clinical observations and understanding of differental
responses to therapy should be predicated on meticulous
phenotyping of patients correctly from the onset — with
updatinginreal time as new relevant discoveries are made.
Only then will we all reside on the same planet.
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