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Necrotizing Autoimmune Myopathy

Iman Insinsaees *

a a -4 (4
NNNE SINIFTBNNIH **

Necrotizing autoimmune myopathy (NAM) %?aﬁmﬁn%aﬂﬁadw immune-mediated
necrotizing myopathy (IMNM) Lﬂunﬁéukﬂﬂé’mLﬁaé’ﬂLaUﬁvl@Tﬁ’umﬁ@ﬂa;Mfulm Sadu
naq'ui‘sﬂﬂé"mLf‘faﬁl,ﬁmwnmmﬁ@ﬂnﬁmaanﬂﬁﬁuﬁ’u I@mﬁ'@lﬂwﬁﬂﬂiﬂﬂﬁmLﬁaé'maunéjm
idiopathic inflammatory myopathies wanniaan polymyositis, dermatomyositis, sporadic

inclusion body myositis (IBM), the overlap syndrome, L8 nonspecific myositis @T\‘igﬂﬁ 1
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GHEEN (spectrum of inflammatory myopathies and their associated conditions)m
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Iﬂ&lﬁﬂ?ﬂ’]iLLﬂ:ﬂ?ﬂ’]iLLﬁ@ld‘DadﬂﬁﬂwLﬁagﬂLﬁUﬂﬁﬂﬂﬂéwliﬂ polymyositis  Wa#
SnEmENaTWaNLANEN9T (histopathology) TasasfianwasRiaunenanen Fannduite
Lz Sasslinunsaawindienwite laslsedidasusnlsansenzfamansarinls
Aandaiitaansaanlunan 1w rhabdomyolysis, muscular dystrophies, endocrinopathies,

. . . 1
medications, and toxms( )

SLUIAINEN

quyaﬂ’liﬂimil,ﬁﬂ‘[iﬂﬂﬁju idiopathic inflammatory myopathy (IIM) wulssunm 2 -
7.7 angadszanimitsanan’ Waznay NAM saudulsafigenwuldias (rare disease) @9
wudszunmiaas 20 maaﬂgjﬂmnﬁwmf‘:aé’mau (idiopathic inflammatory myopathy)” lag
Iiﬂf‘:ﬁnwusl,ui'ﬂ;d"l,myj wazaulngwulmwendannninuwazs "

Anti-SRP-associated  NAM wuiszunmiagas 3-6 VOINGY 1IM Imﬁaﬂqmﬁﬁ
Uszanm 47 Tl wﬁwjiﬂ(‘”

Anti-HMGCR-antibodies associated NAM wutlszanasaoaz 5-7 lungy IM laod
mﬂqmﬁlﬂﬂizmm 49 1 mﬂmiﬁﬂmmaaﬁﬂm"maqhﬂﬁ‘hmu 206 aufigsas NAM®

miﬁﬂmﬁﬂm NAM 7183529WU anti HMGCR wuinaglesuen statin Souas 37.5-
94 (13797 1) LLa:wudﬂu;‘Tﬂmmjuﬁ iniengdaudrounn fa mqmﬁlﬂﬂs:mm 64§

WaNaNHEINY statin ﬂmﬁauayﬂummw%awﬁmn”msr/?mmﬂa%u 'ﬁlﬁﬂm

o

%’uﬂs:muvl,@]"’l@ﬂvlaji Mwaglasuaamanininanle

A1919% 1 %ana:mamﬁ'lﬁ%“ummjw statin 1uji28 anti HMGCR-associated necrotizing

autoimmune myopathy(79)

Study Country Number of NAM patients Statins exposure (%)
Christopher-Stine, 2010"” USA 16 63
Mammen, 2011 USA 45 67
wemner, 2012 USA 55 726
Allenbach, 2014 France 45 44
Limaye, 2014"" " Australia 19 94

Watanabe, 2015" Japan 8 375
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lufl @.¢1. 1947 necrotizing myopathies without inflammation vléﬁ"]_lmiiluﬂﬂﬁqimwa%j
ﬁ'ﬂiﬂﬂﬁﬁmﬁaé"ﬂmwﬁﬁ@ polymyositis %30 dermatomyositis(13)

lull a.a. 1950 vl,@i”ﬁmiaﬁﬂﬁmﬁmﬁ'unéﬁuL'f':aé’ﬂLauﬂﬁjwf:dﬁ'ﬂa;Ji‘l,uisﬂnﬁﬁmfta
anuauziia polymyositis atwia'lai losannnwuinwentidiadnein  Teglugrousniiule
a“ﬁum’hnéuimﬁﬁa paraneoplastic neuromyopathies(m wazldfimsuen paraneoplastic
necrotizing myopathies aaﬂﬁnﬂﬂéjaﬂiﬂ polymyositis L8 dermatomyositis Lﬂuﬂ%mﬂi@ﬂ
Smith""”

AM3AN®UBI Urich & Wilkinson' ) uaz Vosskamper' " lauaasliiinlyluviiues
\#891In necrotizing myopathy fswAsaTesiulsauzss deifesuuenlseldnnuatu
\lowen

M3AN®1V89 Emslie-Smith and Engel“B) WUQ‘]J’JU necrotizing myopathy 41434 3
i’]slﬁlwum’mﬁﬂﬂﬂamauﬁ’mﬁaﬂmmmﬁn (microangiopathy) lagWUANBMLVBY thickened
capillaries, microvascular membrane attack complex (MAC) deposition, W8z capillary
depletion ﬁLﬁlmﬁa\‘m”u connective tissue disease Wazuzi39THa transitional cell carcinoma
I@U@lauauaa@iaﬂ’lﬁ'ﬂm@"sUmﬂﬂgﬁ@j&lﬁu

Tugr9eud a.a. 1990 ladunwuin Nax necrotizing myopathies fnatuiilowsnsd
ﬁﬁd%ﬂﬂﬂéwﬂ§1NLﬁagﬂLGU polymyositis &z dermatomyositis LazNUIALITEIRLANIZUR
nilawlaILazNzlTY MUInauakaIdeMTINIMIBEINandduni

AMNMIAUNLAINE ﬂwmgjn'ﬁéi'@ﬂsjmé"mlf:aa"'ma‘u necrotizing autoimmune
myopathy LmﬂaaﬂmmﬂnéjmﬁmLf:aﬁ'mamﬁu 1o Amato lusawas the ‘Muscle Study
Group’ luil a.¢1. 2004

ANAUATNEIDMN Walsa

wensiufiavasnmaiialsagsliidunnsunuesnsuise wasangsliinmaaas
v o gd ., A a A A ' a v a 2(20)
Augainigaiiane WanaztisiRuanudlanmsifialyale

NAM ilulsafiwuaunungulsnvesiiiaifioiiioawis (connective tissue disease) N3
dauzalas enlasannzonaalusiungu statin (HMG-CoA reductase inhibitors %38 statins)
LRz

mmauauamams%'ﬂmﬁ’sﬂmnmﬂﬁﬁwﬁuﬁmaﬁfmmu'jwwﬂﬁﬁ']Lﬁ@ﬁJﬂﬂiﬂLﬁ@

Ay @ A A . . 1

mm:uunﬂwqwﬂwauauaw@ﬂﬂ@] (autoimmune pathogene5|s)( )

mdaudundaiiiadia3meduyluingn (Immunostaining of muscle biopsies) Wy

6 a Aa v d‘y 1 6 o a a a

wraskualaiwe sau 9 uShnandnauiiaans lagldnuioaseniauriafalnlodluuSim

& (22,23 : . Y ' a % ¥ & .
W wazsulngwuindawlifia MHC-I U imadnaaiiielaians (nonnecrotic muscle
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fibres) LLa:miﬁ"l,&iwumaﬁé’manaﬁluu?nmﬁﬁwm%amWLﬁuﬁnmﬁmﬁuimﬂmmaa
iwadaniausfiaaulnlad (cytotoxic lymphocytes) wiomsvhanaimadnaruitalagsiuns
LIARBNLAL ﬁLﬂum@lﬁLﬁﬂﬂawuﬁ@ﬂﬂﬁluIiﬂ polymyositis az IBM lildidunsndiiia
paslsail aoiunsiinfieveslsanduilasnisusfiaiionaazifiadiunaln antibody-
dependent complement-mediated lysis™® lagd imaguualaswiafinuluusinaimdunad

o o da o a4 a . (22,23,24)
amauq@mmuuwmﬂmmg@amsm@ﬂsm (flnal effector ceII)

ﬁaﬁ'ﬂﬁﬂi:ﬁﬂﬁlﬁ@ﬂﬁmLf'raé'mamfufi'avl,&iLﬂuﬁmmuuﬁ'ﬂ(%)

#nIVTIUNIWUENTIN (genetic risk factors) ﬁﬁwa@iammauauawadgﬁﬂ:’uﬁu
@iaﬁmmﬁauﬁmm:@ju AfismApTasdonisiinlsn NAM siudo HLA-DRB1*11:01 fiwy
luﬂq'&l anti-HMGCR—positive necrotizing autoimmune myositis” WazWu31 HLA DRB1*
11:01 FURHERUMIANAMNLELIRDN13LAA anti-HMGCR NAM luﬁﬂwmumﬁﬁwnua:
L%ﬂﬁ’]ﬂ African Americans(g)

uaﬂmﬂ‘iﬂ'\‘iﬂ‘i’aﬁ]wu autoantibody Iumjﬂiﬂ‘ﬁ ‘quﬁﬂ antisignal recognition particle
(SRP) autoantibodies(m s'fiam'mwmﬂu@”msﬂ wazluszaziiandaunaTiany anti-3-hydroxy-
3-methylglutaryl coenzyme-A reductase (HMGCR) autoantibodies”” weatnglsfiaugad

X o A [ { ' . LA
Wi wIunit dszunmsasaz 30-40 71a329 MWy autoantibody LwanH

AHhaVa9I NAM (Subtype)

® Anti-signal recognition particle antibody-related necrotizing autoimmune myopathy
® Connective tissue disease and other autoimmunity

®  Statin-triggered autoimmunity

® \Viral infection

® Paraneoplastic necrotizing myopathy

Anti-signal recognition particle antibody-related necrotizing autoimmune myopathy

Signal recognition particles (SRP) v ubiquitous cytoplasmic complexes of a small
RNA 1sznausronnlusein laglusdiumaniiasraann endoplasmic reticulum s11s@wmanit
ﬁﬂ%ﬁﬂﬁLﬂu antigen Taeniu targeting proteins/antigen ﬁLﬂumuﬂS:ﬂaummLmaﬁ (cellular
compartment)(7'28’29'33)

gwsunenssuiiamanalsassliduinuwita LL@iﬁJ”ﬂWU%TﬂMﬂag'wﬁumﬁq@
lutsnglulaisg %qmm:ﬁé‘hﬂi:éjmﬂm%aiiw%aﬁ'qmmi”aulumaqgifum W8z NN
vl,aiwuLsnaﬁé'ﬂLaua:auagluu%nmﬁ'ﬁwm%amwLwiwun'mﬂ?iﬂmmawaaLﬁmﬁa@maﬂ
ﬁ’]vl,ﬂg%mwmLﬁa@maau’%nmifuﬁﬂﬁl,ﬁ@mimmmaLsnaa‘ﬂé”’mLf:a@nwm%aﬂavlﬂmil,ﬁmkﬂ

. . 7
819101311 humoral immune mechanism vL@lq( )
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Anti-SRP autoantibodies fuwuasausnluil a.a. 1986 lag Reeves uazame™ uas
daun lawy antibody m”aﬁlugﬂaﬂmadmﬁvl,ﬁ%'umﬁﬁadb polymyositis ﬁﬁmmi‘guuidniw
uazmydiinlsaraisini laslidesfaminmedauazanuiadndvasdaa™

luﬂéju;gﬂ’amﬂiﬂﬁiﬁ%ﬂmﬁﬁﬁ]ﬁﬂ idiopathic inflammatory myopathy (polymyositis,
dermatomyositis W IBM)(29'3O) WU  antibody ﬁ?iﬂﬁ&l’lf%ﬁ&l% 4-5 1au@aTIANLINN
muscle-specific autoantibody™""" wazwy antibody ﬂ”ﬁﬁi%ﬂ@NQﬂaﬂ NAM laszaunasosay
15" aei9l3fieu anti SRP antibodies s‘i’amwwulu;&”ﬂw limb girdle muscular dystrophy
type 2A uazlsndu o lasndn™
#nTLaINMIUAZEINMIUEAIIUNGY anti-SRP-related NAM  lunans 9 m3dinm

FIUTINAILEAIIUANTIN 2

1 { oy . 20
M15719% 2 a’mnmamﬁwulug}lﬂm anti-SRP-related NAM®”

Study Proximal Dysphagia Cardiac Elevated Necrosis on Raynaud’s
weakness involvement | CKlevels | muscle biopsy
Love et al. 1991 X X X
Miller et al. 2002 X X
Kao et al. 2004 X X
Hengstman et al. X X X X
2006""
Takada et al.2009°” X X X X X
Sugie et al. 2013” X X
Allenbach et al. 2013 X X X X X
Wang et al. 2014 X X X X
Suzuki et al. 2015 X X X X X but low
frequency seen

X Ugay clinical finding luudaz respective study involving anti SRP antibody positive NAM

Connective tissue disease and other autoimmunity

a & o o o ' & A 4 ) v o a ) ' .
NAM Lﬂ@ﬂl%ﬁuwuﬁﬂﬂﬂaqwliﬂLuaLEIE]LﬂF;I’JW%VLVﬂYI’ma\‘]L@]EJ'JﬂUﬂQN inflammatory
A . &g A 4 o . . . . (18,40)
myopathy aib LT TsaiitaLdat A IWHUUUNENHE Y (mixed connective tissue disorder)
& A 4 o A 4 (41) v o«

Isauatlaiaawusiaauiie (overlap syndrome) wazlsnnitands (scleroderma)

NN3AN®12849 Christopher-Stine  WaTAT wu;jﬂ'smhmuﬁmmmwﬁuLLﬂm’mﬁﬁ
proximal necrotizing myopathy L& high creatine kinase §333WU antisynthetase antibodies

(anti-Jo-1, anti-PL-12, anti-PL7) $1%IB&718 LaZ@TIANU anti SRP antibodies Fwaunnme®
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Statin-triggered autoimmunity

NAM iABaTa4niun3lEen statins dasusnanNngy toxic myopathy N8N lay
dulng) statin associated myopathies Miilunaanaenlasasy ansinaznie letasnsly

&< o ¢ & A 9 o & (4243) o :
szpznmaudnanpalafanianasidon wasnnugeansldiuu - lasildeinsden

v ‘il d&’ w ' . v ar ¢ A ' '
uwRTBINAALReATURATIINREALNGY statin lduddtszanm 4-6 Al Fednsannga

. 4 o A . &4 P N (23,
immune myopathy NITUINNNDTINTDDULINNINTWLIBDEY € ﬂﬂLLNﬁ]ﬁﬁﬂq@U?ﬂq&l%LLﬂ?ﬂ@n&l

44,45-47)

NNMIANE wu@?ﬂ’m‘ﬁ'ﬁ active myocyte necrosis 71 biWUWSaNLLTARENLEL
$wwanitesdanmssnisuaasnauiteasnsdaiiamiad uw ltunduitasniauanndu
mvaq@mﬂ%m statinldudy " Img}’ﬂ’sﬂmshf:mauauaa@iamﬁ'ﬂmﬁmmnmgﬁ TR
linsuwensifiamaialinfiwida

HMG-CoA reductase (HMGCR) $1))} pharmacologic target maomjum statins T4
szl udnsfAumy antibody dalusén 3-hydroxy-3methylglutaryl-coenzyme A reductase
(HMGCR) Taswy up-regulated lugﬂ’mmjw immune-mediated necrotizing myopathy(3’44) SAﬁd
WU FIWUSALUNILT statin anraudaudnigs wudszunm 66%vedgtuanmdnm lag
sulngduithenfergannni 50 Bl

Anti-HMGCR autoantibodies aanqwﬁmma@ia catalytic domain 283 HMGCR SAﬁd
vuiawlasf ‘ﬁ'aglu membrane U89 endoplasmic reticulum WRZFILNA bG371 HMGCR a1
Lauvlmﬁﬁﬁﬂ’nmﬁmﬁaaﬁ'u cholesterol biosynthesis LLazgnguéﬁjIﬂﬂﬂﬁiuﬁﬁ statin®

uaﬂaﬂnf:§GWUﬂ1§ upregulation 983 HMGCR Tu regenerating myocytes ﬁ’lmgj
navl,ﬂms@]auauaamagﬁ@fmﬁuas"m@iaLﬁaaﬁmﬂawq@‘Lfmngiu statin WAINEW

9MNM3ANE28 Christopher-Stine LAZATAZ ATIIRANTAINL antibody tWanTilu
nauin NAM MNMIATIITWLon m%ﬁ‘nmI@s"[ximmmmqﬁuﬁﬁma:antibody fiwulu
Eﬂ’ﬂ?ﬂﬂﬁj&l‘ﬁjﬁa autoantibodies recognizing 200- and 100-kD proteins %ﬂui:ﬂ:mm@iam
100-kD protein fine  HMG-CoA reductase (HMGCR) ﬁuma %aLﬂu pharmacologic target
898NN statins U8z 200-kD protein \J% HMGCR dimer®*”

AMNMIANBIVEI Mammen LLmﬂm:(Sg) wu;&”ﬂmlu Johns Hopkins Myositis Center
fn399WY anti-HMGCR  antibodies Uszunmsana: 6 (Imﬂﬁqu°ﬁnwsnimaaﬂwsLﬁ@
autoimmune myopathy U3zt 4 audadszansuawauaadl) é’aifuﬁazﬂizmmqﬁﬁmsrﬁ
289M3LAa anti-HMGCR myopathy latszunm 2 audatszansauandal wazddliniy
AMUTNVY autoantibody f:sluﬂi:mﬂsﬁ"’svlﬂﬁvlﬁ%'umjum statin wduszoziswulasie
TivnliAansaitasniay™
a7l wudwﬁﬂwﬁ%ﬁummﬁu statin LLﬁaLﬁﬂmﬁukﬂ ant-HMGCR myopathy &%

' oy { ' o 51) o o ey v W e =3 ' o
Inaywulugihenangannnii 50 § (Fanas 92.3)"" dnsugihenlildTusnnguitunneuud
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\fial3@ anti- HMGCR myopathy sinwulunduangasniiwiuiiszey ok lufeangind
)

Ll,amauauawiamﬁ'nméhﬂmﬂﬂgﬁﬁuﬁuvl@“"l,sjﬁl,vhna;uLlfm
Virus

= =

flunsmsansninuinmsaade hsasuwusiumsia NAM Snitsmsdnunfdansn
lugﬂaﬂﬁamﬁaL@ﬂﬂ?ﬁlﬁﬂ%%ﬁiﬁmu 92 o wugihudiwu 8 sefigsaindn NAM
I@mvlsjﬁmmqﬁuﬁaﬁm ole 2una1aldsuen zidovudine™

uaﬂmﬂf:ﬁ'aﬁﬁzmmjﬂaM’nﬁjﬂuwﬁqﬂUﬁiﬁ%’ﬂﬂﬂﬁﬁaﬁfﬂ'jwLﬂu NAM LazWL
miﬁm%a chronic active hepatitis C virus i"aM@Tﬂﬂ%d@lauauad@iaﬂﬂi{ﬂﬂ’lﬁ’sUauma{ﬂiau

. £ ' e s [ v 53
(interferon therapy) faudaz lismunsnamanisuisdrvaagelszldfiana™

Paraneoplastic necrotizing myopathy

Wuazinulites  sunsafiaauwusnuNsiSImaNsTia adue gastrointestinal
adenocarcinoma (pancreas L8z gallbladder), small cell L8z nonsmall cell lung, breast,

(15,40 o (40,55)

vy ,54 55 ' A
prostate, transitional cell cancers ) LR myeloma( )I@U@lauauamamﬂﬁguquﬂu

o & =

LLa:@i’lw’mﬂ@:M cancer-associated myositis NFUNBINU dermatomyositis NINIINATIIND
™ . . 31
specific antibodies g

I@Uﬁgﬂ’aﬂLﬁmvlliﬁ‘i’]ilﬁWU’i’]Lﬂu necrotizing paraneoplastic myositis FUNWENU

. £ d o V] v e . 56
MM3ATIANY antibody lapdnitsmaiduuzssnld asamy muscle-specific autoantibody™

A a { . . 55
wazdnniimaduuzsiloniia large cell inTI9WY anti-SRP antibody'™

2INILLAZDINTILLEAAI

QI a U [ [ 1 1 QJ 1 & > Q. > [-%
NAM Lsum@mmivl@nﬂmumq meusl,mywu’lumam@'lmy FINNITFUNWINL
o ' A a Ay o e & o A & A a X
ﬂ’]’ﬂ’ﬁil’m@‘u statin AHAUNAMINTGUTHLAZNITS mwu”[uammgwumumqmwmu
VI NNNNTANENN LATUN T RSN T NAM UasWUINRNNWENY anti-SRP mqmﬁwaa
X ¥ 29) A { o ' { ' o o [ @
;dﬂ'mmnmiﬁnmﬁ fa 48 O )smmqmﬁﬁuaﬁmﬁmiﬁnmﬁwmw NAM §UWRSAUMTLT
. ) 4 , A (48) D ode o e )
ganay  statin ‘[mamﬁmamgw 64.7 1 LRZNAUNTUNRINUNGN paraneoplastic
associated NAM ﬁwumqmﬁyagﬁ 70.8 1
I@slﬁmmsmmﬁuﬁuua:mi@‘hLﬁuisﬂﬁﬂﬁﬂﬂﬁ'ﬂﬂaiuﬂﬁwuLﬁaé'ﬂLaumﬁ@
polymyositis/dermatomyositis 1a8481N13U8INA1MLE0 UL TILLURNNIATIIUAUVBINILT U
WAz WMULRIABUNAL (subacute < 6 Liaw) 8193zla1n1Ignaniisaniaaniielddiunn
£ J C =) Vo ' v g AI =
A9 % e nIeanvadlas 1 uINTINGIY BanaINHaIN1s NAM 813992158 0a1n1T0UY
) (5 v o 2 o 6(23) < ' = & A (2
auwanldtduszoznaneinanisnanaadand  anuu aamsazdes 9 Wuunniwisey 9 e
“ = ®)
Tuszpzmnansifananisnansd
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nauhafldiunaniznuannfiga fe naaiite deltoid  uaz nawLiia psoas
HONIMNHEVITONLNTOUUTIVDINT NI BOFEIUAD NANLHEADRDLUAZNANLHOVBITZLL

o ' Ao a A7) ¢ ' Al ' 1Y & (23)
wioly ihangaimandusiunnuazifsaunuld  uddnazlifinadanduiiiosasgnan”™ las

mmsa’ammﬁﬂa}zgmmﬁa SOUUIINBYNIN grade 3 @13 Medical Research Council

22) (54)

. 7, ° ' 4 ' o
grading system( mmgmigtyL?mmwaJmmmlumsmﬁaﬂmswmﬂ 21N1INNIS

o v o & g a v ' = . A a o o go @ ' . a
E%LL?GV]']EL%T]G']ML%@NEQ'UVL@ amdvl,iﬂmuﬂqu‘nLﬂ@auwuﬁﬂumﬂ"ﬁmﬂ@u statin 81392¥

9 & \ A @ i . Aa o 2(20)
mmiﬂmwmaaammﬂwmmmmmu creatine kinase ‘nmmugamn g VI,G]

amsthaaunsutianaznaldunsuiioarawyle LL@iaanuluQﬂa BNRX antisyn-

45,57 . | v ) & . o >
( ) VNN LATNUIeNANLBANINTINNL S ULIIBNTADILLNB NN

thetase syndrome
7 fasciis %@ fibromyalgia dsusznawitesniusia NAM daslufianuiadndves
J2UuUIEaNTINDITEUURAINGS

dwinainsvaddongu NAM ﬁé’uw”uﬁﬁ'umﬂ%mmju statin 819501 Ana1M3
wasnnisulduluusnduszezinamany 9 flvl,é’(Laﬁlﬂa%iﬁizmnmﬂ‘i:mm 3 9)** u3a
LLﬁ/ﬂixV}d\‘lﬂﬂqﬂﬂ’Tﬁ’ﬂH’]ﬁ/’miﬂﬂi\j&lstatinvl,ﬂLLﬁ’]ﬁ@l’]&l Iﬂsjmmimmf:ﬁ]:ﬂ'dmﬁayjﬂ""saﬁmm‘i
Wnduisas 9 lanaangasn %a@mmﬂmjuﬁlﬁ@ﬁmwﬂﬁamstatinﬁvl,ﬂﬁwa@ianﬁml,f‘:a
Tapass™

Iﬂ&lluﬂéjué’ﬂwﬁ anti-HMGCR-positive statin uw&zNg§y non-statin users 2zdlanng

D

[ o (2 (2 13

aa { { ~ [ & ~ A (9
LLaza'lﬂ'ﬁl,l,ﬁ@]\‘iﬂ']\‘iﬂauﬂﬁﬂﬂ'lEm'% UﬂL’J%I%T]?Jﬁ?JiZ@]‘U CK mmuﬂqdmmmmiwmﬂm’l( )

fMIVBINIDUY WU
' a 4'1 s 2’ b v A2 v 1 nl (% > &
" daundy hatlauanuad mninaanwyld tewsas lingtaanuuziss
B gmyvadlsanalansmaladuaedsrizuazndauihanalafia Und snazsunwusnu
[ ¥ o { A £ o . . 29
aNMTTaINENLHaSNLELTLABITEINY anti-SRP antibody””
" Interstitial lung disease WuANTNBAIMIAAN IR ldRAINRALIN AIud ainy

P 4 . . 4,29 ey
)LLNZWUQGﬁG%%\?l%ﬁﬂJHGﬂQN anti-SRP-related NAM( )IQUUGVLNW‘U

@ o (29
Wy WURBENNN
o ’~ i o o ' . . 3
WANZIUMILAG ILD NFUWUSAUNGY statin-related NAM %38 paraneoplastic NAM®
¥V o ' & a & L. <& 4

wanand lainmInenwinwuuzisaiadulu necrotizing myopathy a3susniladl
.7, 1969 wuAILALTUABUN Wu;ﬁ’ﬂ’s&l paraneoplastic necrotizing myopathies 311 %

(22,58) Aa = a v & L e aa « da & o o o
ey lapfdnaemafnsnfusasliiduingudihoniilsauninifaduduwusny
ngu NAM Liflanauandraiunimeduainmimeadfinuaznanendanwdwiie aifioy
Al Ndu NAM (classical NAM) U19T18WL anti-HMGCR autoantibodies SuWusTLazI5la

A X a4 swee  am e

81992 AU URI BRI IAILNNTIRIRY NAM

mm@umwaﬂiﬂ (disease activity) drzifinlaaniiasnanuiiie (muscle strength)
uazIzaULan lrdnaaLita (CK levels)

NAM LA TRAN AN B UNI8EINLANFIINUAILEAI I UAII1IN 3
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M15719% 3 ANWIUTANVLANAIINUVEI NAM ugnznau

AntiSRP antibody
related NAM

™

Statin induced
immune NAM

Paraneoplastic NAM

Mean (range)

(3,064-28,000)

(958-24,714)

Age of onset: mean (range) 39.9 (2-72) 63.5 (44 - 89) 70.8 (38 — 87)
Female preponderance
Clinical: all subacute onset Dysphagia Myalgia Dysphagia
symmetrical proximal muscle Severe muscle atrophy Dysphagia Facial weakness
weakness Onset in autumn-winter Respiratory
Weight loss involvement
Cardiac complications Rash
Interstitial lung disease Myopathy not always
parallel tumor
progression
Creatine kinase: 16,167 1U/L 8,280 IU/L 8,562 1U/L

(1,700-24,640)

Microscopy/immunohistoche
mical finding on muscle
biopsy

Variation of m. fiber
size, decreased
endomysial capillary
density, MAC on

Variable upregulation
of MHC-1 on
nonnecrotic fibres
(multifocal or

Higher% of necrotic
fibres MAC in necrotic
myofibrils “pipestem”
capillaries with MAC

alone to refractory
requiring rituximab

resulted in full or

partial response;

Rituximab or IVIG
required in some

case

endomysium/capillaries,  diffusely) ALP staining in
ALP staining on regenerating fibres /
perimysial connective perimysial connective
tissue tissue

Response to immune therapy Variable from steroid Steroid+Methotrexate  Resection, steroid,

IVIG, chemotherapy
and cetuximab all
been used with
response

Main differential diagnoses

Dermatomyositis,
other muscle specific
autoantibodies related
syndrome,
paraneoplastic NAM

Statin induced toxic
myopathy

Dermatomyositis, anti
SRP antibody related
NAM
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21MIUazaIMIuAAINaA AYLTBUINEUIENININGN anti-SRP-associated

NAM tag anti-HMGCR-associated NAM

Weakness

® Anti-SRP-associated NAM

- mmiéauuwnéﬁuLﬁaﬁ'ﬂﬁ]quum saudisuiamsuazaaoanistiuile

- wuinnlughogdnde lasdnwuluuszanns African-American”™>”

- Wuluﬂsjmj”ﬂmﬁmqﬁamh NAM mnmm@ﬁu wu lunsdnsnved Miller et al.
I@mﬁmﬂql,aﬁyayjﬁﬂizmm 48 1 Gﬁamqﬁaﬂﬂdw NAM mnmmqﬁu (VB NEW statin
associated NAM)(27)

- fmsfnwwansmsanen aoil

msdnu lulszinasnigaiuim
- Miller et al. 2002" ﬁﬂmgﬂwﬁﬂmuwg\mm 7 aufiiinduitaseuusuas
@7IAWU anti-SRP  antibodies buliaa wu'jwmﬂqmﬁlﬁagﬁ 32-70 I lapinazundisaIns
nﬁ”’mLf':aéaumaaﬂ'ngmlﬁwﬂu@iL%"wﬁmma Tasnaruitesauussagnasiasrnelu
seazanduiaon
- Kao et al. 2004™ &gl 16 :187ATI9NL anti-SRP antibodies
ANNAILEIMIUAZEINITUEAILDL  polymyositis wuiﬂp‘;}”ﬂaﬂﬂﬁjufﬁ%"wﬁmmséaumwaq
mﬁ"’mﬁamuﬁuaﬂwsmﬁaLLaxEuLLSaLLa:WUﬂﬁmLf':acﬂaﬁmﬁal,ﬂ?ﬂmﬁ punugiengu
muquﬁiﬁ%’umﬁﬁadbduﬂu polymyositis 19322 lWy anti-SRP autoantibody
mMIAnE lulszinauanman
- Troyanov et al. 2005 fnwg{il18w13 French - Canadian $1u3w 100 12
wu;\d}”ﬂwaaﬁwﬁmwwu anti-SRP autoantibodies lagvagasausufonnsvoslsaasng
NN LLa:ﬁmmwaoﬂﬁmLf:aEiauu,iaasi'lqmmﬁ']mgiﬂrgmiwumsﬂmﬁ@] extrathoracic
restrictive breathing syndrome @131
mMIAnEBue
- Hengstman et al. 2006(4) lavinnsAnwuuudaunas (retrospective
systematic assessment) lagUssifinern1uaain19niin waliaa LLa:Na"Tj‘VuLﬁammg\Tﬂm
FINUIN 23 ﬁm‘ﬁmjﬁlwu anti-SRP autoantibodies ﬁ]’mgﬂmﬁ‘nummﬂﬂ European centers
ﬁgd%m] 6 gluﬁ LLamﬁﬂuLﬁﬂuﬁagawg\maamju (SRP negative myositis patients LLae SRP-
positive myositis patients) wmfméngﬂmﬁmmwu anti-SRP autoantibody 81n1388L39
°naqﬂa”wLf‘:aﬁhuéfml,uuaummama;mmﬁmvlzjmmimﬂ'mﬂﬁauvl,ms"mﬂmvlﬁ LazaIN1y
donussiniduatngTias ﬁﬂﬁ;jﬂwﬁwmzlﬁu"lﬁﬁwmn asanumsansfinuludszne
uouLaLge
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nsfnmlulszmedin
- Takada et al. 2009 ldvhn1sAnugtlasfiny anti-SRP autoantibody 714l
g IMINEHEsNEUSININ 21 T8 wushEandilesInduseusILLLaNINAT LAy
wuigihadwuious 60 ﬁmmsné’wLi”:aéaumas:ﬁu;umwﬁLL@iL’%'aJﬁmmSLLazmmi
souusaduuniuiben g atnisai5 awssundenlnisameldéna
- Sugie et al. 2014(37) vL@TﬁﬂmﬁauMé'ﬂu;jﬂm anti-SRP-related myopathy
Fwau 7 119 lasgihonnmadenisuuy subacute onset uaziigile 1 ufifoinssan
wisguusaduliagnenas
msdne ludszinedn
- Wang et al. 2014™ @nwluger1n3uiiasiany anti-SRP antibodies
wan 16 e wudthodwau 14 5'1ﬂﬁﬁmmidamnwamﬁ’mLﬁaﬁauﬁumﬂ“fuﬁaﬂ6]
wuuisass
- Zheng et al. 2015 ﬁﬂmgﬂ'sm‘hmu 12 Mefidn SRP myopathy W17
flaamsnandaseunssasndmuilagindu
msfnsluszezngs 9 wu msdnslulssineeesanas® wwjﬂwﬁﬁusﬁ‘uiw Y
nEALHaENIELIINTLATIINY anti-SRP antibodies lasfifiodmau 4 Teiidems  dou
mwadﬂﬁﬂmﬁamuﬁuaamﬁ;mmua:ﬁm% losfigihedwau 3 i’]ﬂﬁmmsmﬂq@ﬁ
Uszanm 4-8 FlansinasSudenms
2IMIBOUUTINAY § NITANHINLIN Undiezdamssanusivasndailadin
adunan LL@iﬁagmamsﬁﬂmﬁ'wummiéamnwaaﬂﬁwmframuﬂmﬂmgﬂaﬂﬁmmwu
anti-SRP antibody 1ulun13dnmuad Love et al.™” ldnsnugthesmwm 7 MefiaTany
anti-SRP antibody flarmssouussvasnduitagiudans
luwnsefians Bulbar involvement 15w nsdnnludszimedu fiwugis NAM
with anti-SRP antibody ﬁa’m’méaumwaanﬁwmf‘fawumashﬁul,m wazwunuLHarda iy

o &, o X . e (12)
VAINRNLUARIW bulbar LaE NRINLUDRIUAIN

ﬂ']iﬁnmd'lq@luﬂizmmﬁﬂu (2015) wu;&”ﬂamﬁﬂmu 100 AuASnawasnIaULaS
WU anti-SRP antibody ﬁmmiﬁ@ﬂﬂamﬁ:uuﬂizmwasi’mgmmwiuu%nmwum Sl
wazndaita bulbar Sanviswunaailiedadusanean ™

Cril mmidaumwaaﬂﬁml,ﬁammsmﬁaLLazguLLsa (sudden onset) 1% SRP-
related NAM Lﬂuﬁﬂwm:mms‘ﬁ'@mmﬂﬂzg'ama”ﬂuL‘f:aé’nLaumﬁmﬁiuﬁﬁm:ﬁmmiﬂﬁmLf':a
sanusiadefaaduayll (insidious onset) wazfanmithamunauitasindasdszanm
Jouay 66-80 ImﬁmnﬂdﬂﬂéaﬁﬁmmsﬂﬁmLf:adméfudammazmﬁ;uLLia (muscular
strength inferior or equal to 3/5 on the Medical Research Council scale) uaﬂmnf:ﬂ'awm']
mmsdauuﬁwaanﬁ’mLf:alugﬂa:JmaswQEuLLiavaaimmmmﬁ'uaqﬂLﬁuvlﬁﬁamauamﬁm

A . o & o a A
WIDUJ wheelchair nwlmw:l,’m’ll,fluaﬂ@’m HBRILIVNDINTT
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® Anti-HMGCR-associated NAM

- mmia'aw,l,iqLﬂummaﬁ'wuﬂaﬂlumjw anti-HMGCR antibody-associated
NAM

- {insEnmagaves  Watanabe et al. 2015 ¢ nsfinsuwuy
observational study El,ugij“ﬂ’amiwmuuﬂmwalﬁvl@ﬁ'umﬁﬁﬁldfﬂ HMGCR antibody-associated
NAM WUE anmIsanussasndutita s udmuuausnas vesmduuaniazdue 9 ms
lagszauanuuusivatainsdeuusiinIzdanusainion linuainidouuss swauuus
(severe limb weakness of grade < 2/5 @14 Medical Research Council scale grade) G‘é\‘lmd
Tunugiae anti-SRP  antibody myositis ﬁﬁ'ﬂa:ﬁmmiéaumwaanﬁwL‘f':aLmug‘uma
(severe muscle weakness)

- mM3ANB1789 Grable-Esposito et al. 2014 Wugihadmwin 25 soflasy
mM53faas3du necrotizing myopathy iz ldSUeN statins WAZOINNTEEULIININTURAS
‘V\qu@il’mé};ll‘li e L'ldia12a373 anti-HMGCR antibodies I@ﬂg&?ﬂamnﬂﬂuﬁmmsa’amnwm
FULVULRL AUV IFOITI UL U RN AT wazwugaediwin 5 effan138anuIIvas
néutiadmlaaIuee

- ms@nm Christopher-Stine et al. 2010 wugthedmuninua 16 o7l
I65un53%988 anti-HMGCR antibody-associated NAM 3ufannsuasnarutitadiudusan
LILULTINSInT0ANA0UNEY (acute W38 subacute onset) lapfszauuas CK ligeaw
i:ﬁummgumwamé’mLf‘:aﬁaiaml,ia LL@iwmgﬂwmﬁmﬁﬁi:é’waa CK gamﬂlmmzﬁ
néailasaunsaieaEntay G9asethuny anti-SRP-associated NAM fisnwunautitagon
WIINTN (severe weakness)

- m3fn®" Ramanathan et al. 2015 ldvhnsdnsgiernisesanis
WU 6 'smﬁvl@i”%'ummjw statin ud1fin HMGCR antibody-associated NAM lagitlapyn
sefanmanduiiosudusonusslalifennsihenduiiiauszsiasdainssouussun
ifu%ﬁumanmmnaﬁ'w statin WA T,@Uﬁi:ﬂ”ﬂﬂaﬂu'gul,l,idmmmmidammmmm:ﬁu

- uana’mf:ﬂ’awuné”'mLﬁaéammLmu?mmvl,@]“’l,unﬁjuf:

atdlsfiana mMIfnevad Allenbach et al. 2014 wugtherglydduan 45 o
f17379WY anti-HMGCR antibodies Wazin11z NAM wuihddihelssanuiasa: 44.4 7§
ﬂiz’?ﬁvlﬁ%'umnéjw statin Iw;&”ﬂamﬁauﬁwm (Fasaz 97.7) flomsvesnduitosanuss
wazdnnUszanmiasss 75.5 wuindaiiesauusennn (Medical Research Council
[MRC] <3) uazadrulng (Favaz 64.4) farmasudernissenusanuuiandounan (sub-
acute onset ) landszaziimnosndy 6 Wau fouiazdgtheswiu 3 1o (Fauaz 6.6) ik
oM yseauusIvasnauLitoldwliatined 9 waarastdudas’ly (slowly progressive course)

lavlgiaawinannit 10 8 dihwdulnglumsfinmiifiszauues ok Agsmuszaums
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SouussvInduLile nananiginuIzeUvas anti-HMGCR antibodies (titres of the anti-
HMGCR antibodies) FUNUEAU UM T o UL VINT LTl (MRC score of the weakest
muscle groups) GsnwuanusuRERaTnuAnulumIEnsVes Wemer et al"” Iumju
rgﬂ?s;l anti-HMGCR antibody-related NAM patients

a7l mmsa’auu,swaaﬂa’wmf‘:alumju anti-HMGCR antibody-related NAM 2zl
s mM3danussvaIniuiiesuduuans Ly nFNnasuuudesdudas 1y (insidious onset)
LLa:daulﬂzgim"'umwgmmwaammidaw.m"t&imnwhmju anti-SRP antibody myositis
lagszauanuguusiana ldauiusnuszay oK luidea

Dysphagia
® Anti-SRP-associated NAM

- Dysphagia Lﬂummiﬁwuvlﬂﬂuna;mjﬂw anti-SRP-positive with NAM

- m3fnsIUad Miller et al. 2002" wugthodwu suneangdthoduwm
Yanualiany (3ouas 42.8) NUIMSNAUELNN (dysphagia)

- mi@nsve9ylstlan  Hengstman et al. 2006"" Wuga8 anti-SRP-
associated myopathy ﬁﬂzymmsnﬁuéi']mﬂvl@i”mnﬂ'jwmjwﬁﬂaU‘ﬁ' SRP-negative

- PIAn®1ved Hanisch et al. 2012(64) WUQﬂ’mﬁlﬁ anti-SRP-associated
myopathy m@T’sﬂa’m'ﬁﬂﬁuﬁﬁmﬂaﬂwgmﬁwﬁLwi SUUINTBIDINIUAZBNNTUFAIVBI L3R
iawn”uwuﬁﬁmwu@ﬁﬂﬁwvlﬂ (dysarthrophonia), bilateral facial palsy, wuiinmwelduas
Sdndunudnssanussvesnauitos uduazdrulay I@ﬂm%:é'ww”uﬁﬁma;ﬂm
MITUULTEaNan 9 (neurological syndrome)

=< a  (62)
- ﬂ’]’iﬁﬂwﬂuﬂixmﬂaam@‘naﬂ

Wud'lﬁpil’ﬂ'aﬂmmmﬁﬁmmiﬂﬁuﬁwmﬂ
e

- m3@An®wad Suzuki's study 2009 wugihe 41 effanInaud1Lnn
agonulumIfdnsved Takada et al.™ ‘ﬁ'wu;&”ﬂw 3 F1LINIRNA 21 T (3ouaz 14.3) 7
Fomsnawsuin

- ammImumwnIansias IMs 2013 wurtlg SRP myopathy Aoy
NAUEILN TINNIINMIANITas Allenbach et al. 2013% wuamisnandunUszanm
088z 30-69

a7l wumﬁiﬂﬁuéwmﬂiu;‘?ﬂmmju anti-SRP positive with NAM 1szaunmiasas
15-50

® Anti-HMGCR-associated NAM

wm’lmmmaammsmﬁuﬁwmnlu@ﬂw anti-HMGCR-associated NAM L%
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- m3fn®" Grable-Esposito et al. 2010 wurthe 3 ‘swmnp‘ifﬂwv‘igwm
25 778 (Sauaz 12) ﬁﬁmmmﬁuﬁwmn‘tu%ﬂm NAM ﬁﬁﬂi:i’ﬁl“ﬁmmju statin

- m3fAn®1wad Christopher-Stine et al. 2010 ijﬂaﬂﬂﬁuﬁwmm‘hmu 10
swmﬂgﬂmvﬁﬂm 16 18 (fauae 63) 71§ anti-HMGCR antibody-related NAM

- msfinmves Allenbach et al. 2014 wugthonfudiuin S1wan 12 o
ﬁnﬂqjﬂ’mwz\mm 45 18 (3auaz 26.7) 71l anti-HMGCR antibody-related NAM

U wumanaudunlugiengu anti-HMGCR-associated NAM ldfszanms
Sauaz 10-30 udluunsmsdansnulaiasasas 60

CK Levels

® Anti-SRP-associated NAM

Ko anti-SRP-associated NAM ainaziisze CK lelij]d aatudelnsidszey
CK ﬁgaﬂfumﬂﬁm DRHLABUINTININY lasfiszau CK galuusdazmainm il

- n@Enwwed Miller et al. 2002 WusEeL serum CK ayﬂm:d’ugamﬂ
(3,000 - 25,000 1U/L)

- nAN®2ed Takada et al. 2009 wurthe SRP myopathy #3:6L
serum CK agﬂm:ﬁuga LEULALING wugaéfm,wii:@”u 1,387-9,900 IU/L (mean+SD 5,016+
2,452 1U/L)

- MMINUMUNIETVBS Allenbach et al. 2013

nguifszdi CK 6,600 - 15, 000 IU/L

wu@”ﬂwﬁi"]m'}:mo

- msAnEuas Wang et al. 20147 §swu highly elevated CK levels (400-
9,082 1U/L)

- MIAN®I28Y Suzuki's case series 2015(39) Wugﬂlﬂﬁﬂuau 100 iw‘ﬁﬁ
fLafea9ITaL CK ag‘ﬁ'ﬂi:mm 6,161 + 4,725 IU/L

- MIAn®ILLY retrospective study lag Sugie et al. 2015 WUQ’ﬂ’J&Iﬁi:@”ﬁJ
CK gaIN 1321tk 2,000 - 15,000 1U/L

a3l szau CK an’ug}”ﬂ’m anti-SRP-associated NAM #findiauinagatszanas
5,000 - 15,000 IU/L

® Anti-HMGCR-associated NAM
LﬁuLﬁmﬁugﬂmmjw anti-SRP-associated myopathy 4n22832@U serum CK 71
fluwaliugsldlungy anti-HMGCR-associated NAM iunis lumsfinmiuas Mammen et al.

WUIZAU serum CK ﬁgamnn’hnﬁnmﬁaé’nLamajuﬁu
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asmvlfsﬁmuﬁp‘ifﬂaslﬁ‘hmu‘v\mmuﬁ%uammmwaané’wmﬁaé‘mau
IUNTI32AU serum CK FINIMALRUAINY oL

- mfAn®ves Grable-Esposito et al. 2010 wugthw statin-associated
necrotizing myopathy 92l serum CK 'ﬁl's;mu’m laafien mean 8,203 IU/L (range 3,000-
17,280 IUIL)

- mIfEnwved Christopher-Stine et al. 2010(3) HIWL high CK levels Tu
miﬁﬂ‘mmadwmL‘lﬂ'ﬁlﬁﬂmlugﬂm anti-HMGCR-associated NAM I@mﬁmmﬁiﬂgd@ (mean
maximum CK) 10,333 1U/L

- M3An®I28d Watanabe et al. 2015 wu;‘irﬂmnﬁqiuf:ﬁszﬂ“u serum
CK g9 Tasddmannnansasue 3,028 - 10,452 IU/L

- M3AN®U8I Ramanathan et al. 2015 WUIz@U serum CK fidnag
521319 2,700 - 16,200 IU/L G9WU31326D serum CK Jenledmansszau @gx‘lLLGiﬁﬁWg\‘l&l’m%%a
onvaziiendnnlel dagnate nsAn¥was Mammen et al. 2011“Y ﬁwu@?ﬂmﬁwmu 45 1y
#léa329Wy HMGCR-positive UazWUIZ6U serum CK Leneaud 200 - 35,000 UL lasd
2AUAT serum CK aw%:LL‘]Ji@nui:@°uﬂ's'1u§uLLsamaunﬁéammmadnéﬁmﬁa wazlu
nsAn®1w89 Allenbach et al. 2014 WuaL@aATIAT serum CK Uszanos 6,941 + 8,802
UL LLﬂimmm”uﬂ'smguLLiwaamaa’aumwaanﬁwl,f':amuﬁ’u

731 szau CK ’Lun@:wjﬂw anti-HMGCR-associated NAM fienfidaudns
WANNWANY Aaue 200 - 30,000 IU/L Tapetadsuoaszal serum CK 1331 6,000 - 8,000
IU/L

EMG
EMG finulu NAM @8 sinazfisnwme imitable  myopathy uazd  spontaneous
fibrillation potentials, positive sharp waves WagWU insertional irritability lagNUAN B UL
\TwiaeInURenga idiopathic inflammatory myositis o
® Anti-SRP-associated NAM
- msAnsuad Miller et al.2002"” wu classic myopathy 37NN170333 EMG
ﬁuﬁammwu muscle membrane irritability (131% spontaneous fibrillation potentials L&y
positive sharp waves) i’J;JY]zd‘INlJ small amplitude, polyphasic, brief motor unit potentials Tu
;jﬂmnmwﬁvlﬁ%'umsmn EMG
- mfn®uad Takada's paper 2009 inwu EMG A1%anwme myopathic
motor unit potentials LL8E prominent spontaneous activity
® Anti-HMGCR-associated NAM

AMNMINTIVAEY EMG ISWLAN U typical of an irritable myopathy
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- msAn2e9 Grable-Esposito et al. 2010(48) WU abnormal spontaneous
activity luEﬂLLU‘U fibrillation potentials, positive sharp waves W8 myotonic %38
pseudomyotonic discharges %dwuvlﬁﬂaﬂﬁ%m]’m EMG

- mIAnwved Christopher-Stine et al. 2010(3) Lae Mammen et al. 2011(44)
@33N irritable myopathy (WuUszunmuinuas 88) 91N EMG Glug?ﬂmmju anti-HMGCR-
positive patients i lagdanuaeas EMG LWUL irritable myopathy (low amplitude, short
duration motor unit potentials) Tasadounulunns@insuad Watanabe et al. 2015
a3l lasmuansmen1y EMG maavﬁaaamjﬂ&i@mﬁ'ﬂ wazlaidnsanngy idio-

pathic inflammatory myositis ﬂﬁjuﬁu

MRI

® Anti-SRP-associated NAM
- mIAnsed Zheng et al. 2015°" wu MRI ﬂﬁ’ml,f:aﬁmil,ﬂalﬂml,ﬂa\‘iLLa:
1l MRI Lﬁaaﬂmumﬁ'ﬂmlugﬂm anti-SRP-associated myopathy $113% 12 718 AW
MRI ﬂﬁ’lm‘ﬁammnﬂ‘iwwuﬁ'ﬂwmz thigh muscle edema Lz fatty infiltration I@Uﬁ‘i:@vu
serum CK gﬂLLUUVL&ié'NWDufﬁ'U muscle degree of edema 3INTNATN MRI

)

. 37 [ . . .
- mIAnsed Sugie et al. 2015°" wusnwme diffuse inflammation Was

muscle edema 1NN MRI I@]ﬂ‘wuL@iuqﬂ‘ﬁu’%nmnﬁmf‘tadmﬁumaw%?}imaﬁ

® Anti-HMGCR-associated NAM

- m3Anw84 Christopher-Stine et al. 2010” WuAW MRI 2asnduLile &
AN e muscle edema maamﬁ”’mLﬁaﬁmnﬂ%aaaﬂﬁ'lﬂuﬁﬂaﬂ anti-HMGCR patients with
NAM

- m3fnwues Watanabe et al. 20152 wushwmenautiieannmn MRI
anwuwe focal %38 diffuse abnormal signaling ﬁu%nm&‘iwﬁLLa:LLmumﬂugﬂaﬂ'ﬁlﬁﬂmiﬁﬂm

83 7MW MR °uaanﬁwmf‘faé’nLauw%aaanﬁjwvl,mmn@haﬁ‘u LL&ﬂﬂ@i’]x‘i%’]ﬂﬂﬁj&J

idiopathic inflammatory myositis ﬂﬁ}l&lﬁu

Muscle Biopsy
anmuenenFinenveindNiitely necrotizing autoimmune myositis ITWLAN AL
abundant necrotic fibers Uaz8199zWU macrophages dansauaguTimnuldlasunyliny

(23,45,46,47,68)

lymphocyte UnINaguTItAUUAZNL MHC class | up-regulation (@auaaslugli

2 Laz 3)
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2 A cross-section stained with trichrome

o
=
=h.

gﬂﬁ 3 Scattered necrotic fibers invaded by macrophages, which are best visualized

with an acid phosphatase reaction (in red)

® Anti-SRP-associated NAM
o aa 1% & ' (Y A o a <

ﬁnnaﬂwmzwmm‘ﬂm"uadﬂmul,uamadﬂquna'lmuaaﬂLa'i.l"nu@] NAM I(?‘IU‘Y]’JVL‘U
(The classic features on muscle biopsy NAM) TNUNN U widespread necrosis with lack
of inflammatory infiltrates a89157au muscle tissue necrosis AR TANWD leuy TN
1912291117284 LTU endocrinopathies Wiana1uifafinnyia1ea NI laTuaIAE (toxic

(69)

exposures)

AI1h%h msm’mmawm%‘?‘nmmaaﬂé"}mﬁaﬁm%:"ﬁ'smmnduﬂumn NAM

Inninazusalsnduld fa mIwy Upregulation of the MHC class | antigen U#% non-
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necrotic muscle fibers ﬁmmmwu%ﬂu%ﬂm NAM uaﬂmﬂﬁﬂ'\‘iwu complement deposition
on capillaries L8z sarcolemma of non-necrotic fibers %dLﬁuﬁﬂwmzﬁwuuﬁﬂluﬂéu immune-
mediated process NAMWO)

ﬂ’]i@li’l"i]‘v\lil’lﬁij‘ﬂﬁﬂ“ﬂadﬂﬁ’]&n‘l‘/{a ﬁé’ﬂwmzmaathdﬁll,l,@m@hdﬁ'mzwi’m anti-
SRP-associated NAMULaz anti-HMGCR NAM 1% capillary involvement ﬁmmimmﬂvﬁiaad
e aodl

Anti-SRP-associated NAM WLAN & necrosis, degeneration LAY regenera-
tion of muscle fibers 3711171&\3 lack of inflammatory infiltrates lassinwy capillary involvement

msﬁﬂmmaa'ﬂ% Kao et al. 2004 uaz Hengstman et al. 2006 Wy necrotic
LR regenerating muscle fibers 1%2?‘1_']’48 anti-SRP-associated myopathy WRZINNANIANEN
284 Hengstman WU swollen capillaries lugjtloadiulna wuanniisiosas 85 189 muscle
biopsy specimens

nsAnEVad Miller et al. 2002(7) WURN U atrophic L8 hypertrophic fibers

FIUNINY C5b-9 membrane attack complex amuagjuu muscle fiber surfaces Lag

capillaries

‘ﬁ'ﬁm”rgﬁa NM1IWL  hypertrophic muscle fibers usawy b lu dystrophies
To1u n1sgan immunohistochemical stains §1w3L dystrophies sodndssndwness el
3ﬁaﬁﬂ'jmﬂunﬁjmiiﬂﬁm

WanINAMINL capillary involvement awulun1s@nsnuas Miller et al. fiwy
N1I8ARIVaY capillary density (capillary index) LWRsWL enlargement of endomysial capillaries
Fasarudusnumeniiafinyldlu anti-SRP-associated NAM

msdnmludszmad i nansnsdnsmusnsusdsriuiunsdnman q
faunin 1w lun1sfnwues Suzuki et al. 2015° WUSNMM=UBI necrotizing myopathy
MnmsfaduniuLitonss uazlunsdnwnaas Takada et al. 2009 WuHie anti-SRP-
associated myositis mnue 11 eudlsnsaenersinewasnduiilouy muscle fiber
necrosis Laz / #38 regeneration LL@iﬁLﬁﬂmﬁdﬂuﬁﬁ infiltration of inflammatory cells

mM3An®va Kawabata et al. 2012"" wu;&”ﬂamﬁmﬁﬁu anti-SRP-associated
myopathy fanwauenendIn &I’l‘lla\‘lﬂé"ml,f:a active necrotic LL8e regenerating fibers, with mild
inflammatory changes %alum']mﬂmﬁawu inflammatory changes Vl@ﬂunajmiﬂm NAM

mM3fin89 Wang et al. 2014 wugtlay anti-SRP-associated NAM 16 18
WUSNEAMENNTINEweInduLie ait

- WU necrotic WL&% regenerating fibers sl,u;iﬂazmga 16 918

- WU lymphocytic infiltration sLu;:J:ﬂm 11 98

- WUAN®ME muscular dystrophy 1u;§ﬂm 731y
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- WU deposition of membrane attack complexes in necrotic muscle fibers Tu
;&”ﬂm 9 718 I@l&lﬁ@’ﬂm 2 318 deposition around capillaries
- WU focal or diffuse MCH Class | expression in sarcolemma 730 cytoplasm

of muscle fibers Iunjﬂm 11 9y

® Anti-HMGCR-associated NAM

WURN WO WENTINENVoINdNLite @it necrosis, enhanced MHC-| expres-
sion on necrotic and non-necrotic muscle fibers, abnormal capillary morphology i.as lack of
inflammatory infiltrate

ﬁwﬁamiﬁnmwugﬂm%@m: 94 il ant-HMGCR autoantibodies &
é’ﬂ‘iﬂmzwmﬁ“ﬂmmmﬂﬁf’mﬁ:ﬁj ﬁdf: prominent myofiber necrosis with minimal inflammation
uaﬂmﬂ‘iﬂ'ﬂwu membrane attack complex on the small blood vessels on the surface of
nonnecrotic myofibers, abnormal capillary morphology, and expression of class | MHC on
the surface of non-necrotic myofibers 31MN1T883 immuno-histochemical studies(s)

lumsAnswes Grable-Esposito et al. 2010(48) WU MHC-I up regulation on
both necrotic and non-necrotic muscle fibers

lumiﬁﬂmmaa Allenbach et al. 2014(8) wuﬁ‘ﬂwmzwm%ﬁﬂmmamﬁﬂmﬁa
WUY necrosis and/or muscle fiber regeneration, muscle fiber size irregularity TINALNWL
atrophic fibers, lack of inflammatory infiltration, C5b-9 deposition predominantly on necrotic
fibers and occasionally muscle capillaries wazil overexpression of MHC class | on
regenerative or necrotic fibers

lumsfinswes Watanabe et al. 2015(12) WU regenerating muscle fibers
clearly stained by polyclonal anti-HMGCR antibodies on immune-histochemistry staining

lunsfinswes Ramanathan et al. 2015(63) NUAN MU pauciimmune

necrotizing myopathy

21N1950% 9

Raynaud’s Phenomenon

® Anti-SRP-associated NAM
- m3Ansad Love et al. 1991°Y wy Raynaud’s phenomenon 1u;§ﬂw
anti-SRP-associated myositis
- msﬁnmmaa Kao et al. 2004(35) wummsftmﬂﬁﬁaﬂa: 76 maa@ﬂwﬁ
nsfnm
- msfAnwv84 Allenbach et al. 2013(66) WU Raynaud’s phenomenon Tu

;ﬂ'ﬂmm};u anti-SRP associated myopathy U3z8nu3paas 20-26
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® Anti-HMGCR-associated NAM

wu'ldviaslugihnga anti-HMGCR-associated NAM.

- luns@Anmwad Allenbach et al. 2014 wuamaiilugilhe 7 oangihe
W% 45 T (3DYUaT 15.5)

- lunsénmvad Christopher-Stine et al. 2010" wuamstluginduan

2 Mengthodiuwin 16 518 (3auas 13)

Interstitial Lung Disease (ILD)

® Anti-SRP-associated NAM
Wﬂ@ﬂ%ﬁﬂw anti-SRP associated NAM
- msfinmves Kao et al. 2004 il SRP positive PM §1uaw 13 18/
ILD $7u@2881m3% 3 318 (Fauas 23) Waswy 3 Tefidl anti-SRP-positive Tag'lsifonn1sves
naLiesnLEY asmvl,sﬁmuQﬂwmsﬁﬁmw:ﬁ connective  tissue disease 138
autoantibody BuilAgaTasnUNTAANNIE ILD
- luuoutsznanmsglay lafin1sfins multicenter retrospective assessment
published 1@z Hengstman et al. 2006 wu;&/ﬂ’m anti-SRP-associated myopathy U3zinm4
w8z 25 & ILD Y8698
- M3An®vey Takada et al. 2009 wuﬁﬂwﬁ‘hmu%ﬁﬁw nngihe
PIRUATIWIN 21 T myositis WaZATIIWL anti SRP positive TIuIA1e ILD $uee
(308182 4.76)
® Anti-HMGCR-associated NAM

. 80 e, . . . 3,844
vl.N JJ’S']UG’]%WUJ’I']’RRI‘LLE‘LJ’) Uﬂﬂqll anti-HMGCR-associated NAM( )

Myalgias
® Anti-SRP-associated NAM
mmiﬂ’mnéﬁmﬁta wu'ldly anti-SRP-associated myopathy WRZINNNTANEN
289 Allenbach et al. 2013 Wugﬂwﬁmmiﬁvlﬁﬁﬁam: 66-80 maagﬂmmjm{
® Anti-HMGCR-associated NAM

¥ Y. % ) 8,10
oty ldlunans 9 msdnm woamIiwddszanmdesay 50-75°"

Cardiac involvement

® Anti-SRP-associated NAM
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- mIfnsved Targoff et al. 1997 wu;}fﬂam‘hmu 4 wNNTIRNA 12
mwaagﬂmnﬁiuﬁﬁﬁ cardiac involvement lasfifianduiu 3 undwaladuiasinag
arrhythmias LLazﬁpjﬂ’am‘hmu 1 S’lil‘ﬁlﬁ cardiac fibrosis

- ns@nwwed Love et al. 1991°Y wu;jﬂmmjuftﬁmmﬂaé’ﬁ wladuiia
AINZ

- msfinsves Allenbach et al. 2013 wugiled abnormal electrocardio-
gram (arrhythmias or nonspecific conduction defects) tyzuniasa 50 I@ﬂwu;&”ﬂwﬁﬁ
21NNINBLNINITa8AE 20

- mMIEn¥ved Hengstman et al. 2006" 'l@¥n139373 transthoracic echo-
cardiography wummﬁ@ﬂn&ﬁuﬂ%mﬁwaag&?ﬂwﬁ'ﬁﬁmiﬁﬂm ﬁaLLﬂ'jw:wuﬁﬂwﬂi:mm

(%

_ . , - , S &
fanaz 50 & coronary disease anfiaw addlsiamaINMIAnEIAN 9 liwumsAnduses

an & a . o . A(35)
qummsmmaam‘sm@ cardiac eventsIuaﬂ’mﬂigllu

® Anti-HMGCR-associated NAM

8910091897 WY cardiac involvement luﬁﬂa Uﬂfpjuﬁ

Paraneoplastic NAM

WUAMNENNBINHIZIN malignancy uaz myositis TWAa1s § MIANsINawAIN
Iﬂﬂd’sumnwuhné’mLf:aé‘maumjw DM uazwu'ldlunga PM

2819157 myopathy 8193=8nI8NLRULANHREWI B lIWUATONLELLALA L LATTWL
snemaansmaitameoiugiulwg) (predominant muscle fiber necrosis) lungulanuziss
Wesagadon™ Taglinusnsmsguilundrauilesnisusiia PM wia DM

myenenluyaeieslisansnyszanns overall risk of cancer Tugfthongy NAM 16

37N case series U84 Bronner et al. 2003 worthedwau 3 BN 8 T8
Aldsumaifasninduuziiaintowsufonmsvesnduiilesniay vemsdainnas
Isuifasendaitosniauliugs 3 O

mMIfinsv81 Amato et al. 20137 wunziSsiiATasiundwiilasniaudulng
$1)) gastrointestinal tract adenocarcinomas L8 small cell & non-small cell carcinomas of
the lung A3ku5sunzein1¥a329 full malignancy workup Mgifﬂ'sﬂnﬂﬂﬂﬁvlﬁ%'uﬂ'lﬁﬁadfﬂ'h
1Ju NAM asenulunsdnsnvas Dalakas et al. 201 1(23) WRE Levin et aI.1998(40)

Wasangaduiies cases report INwIntas v ldgNInd1uIte standardized
incidence ratios vl,(ﬁ(sg)

¥z1599199:wuls  anti- HMGCR-associated ~ NAM 'la Taslunsénsvas

. . 3 X o v Aa v 4 =
Christopher-Stine L et al.( ) Wuaﬂaﬂﬂizmmmﬂaz 13 vl,m‘umﬂu’«mm%ﬂumn{l LLRSIIN
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8 Xl o & A =

AANEIUaY Allenbach et al. 2014 wurihoduwan 5 Mennivue 45 Nonduuziis
Aardusasaz 11

@‘ﬁﬁfuﬁaLLuzﬂ,ﬂﬁm'Jﬁ]ﬁummﬁﬂu@ﬂayﬁ"l@i’%’umﬁﬁa]ﬁfﬂ NAM aa1anuly DM

738 PM

NMIININY

@ @
A a & _ v A

M3I%aay NAM andeunaduitanantuadiaasnaiuttondann1suazenIsuaadisn

' '
A a o

o A o A v A - o & o A
e (@19197 3) lavazdaslidangaunvildifia necrotizing myopathy la 3aumsdaslaid
drifasavaiidulsafifianufiadnfivassruunauiianazszuuyszann (neuromuscular

disorder)

y an o .. . 1
A19190 3 MTItaae necrotizing autoimmune myopathy( )

Diagnosis of NAM - key findings

Clinically Adult onset in over 18-year-olds
Subacute or insidious onset
History excludes a toxic myopathy, endocrinopathy, family history of muscular dystrophy
Symmetrical proximal > distal, neck flexor> extensor involvement
Improvement with immunosuppressive therapy®

Laboratory Highly elevated creatine kinase”

Muscle biopsy Predominant feature is necrotic and regenerating muscle fibres
Sparse inflammatory infiltrate

Additional supportive features

Laboratory Elevated creatine kinase often associated with elevated transaminases, and lactate dehydrogenase [4°°]
Inflammatory markers including ESR usually either nomal or only slightly raised [17,33]
MSA in some cases

EMG Myopathic findings
Increased insertional and spontaneous activity with fibrillation potentials, positive sharp waves or complex
repetitive discharges
Short duration, small amplitude polyphasic motor unit potentials
Mormal nerve conduction studies [3,4**,17]

MRI Diffuse or patchy oedema within muscles (seen on T2 Fat suppressed or T1 STIR images)

EMG, electromyography; ESR, erythrocyte sedimentation rates; MSA, myositis-specific antibodies; NAM, necrotizing autoimmune myopathy; STIR,
short T1 inversion recovery. Adapted from [13].

2This clinical feature allows necrotic autoimmune myopathies to be distinguished from other (nonimmune) causes of myocyte necrosis.

E Creatine kinase tends to be in the very high range, from 3000-25000IU/L, with a mean of 12900 IU/L [3]. In statin-related NAM, the creatine kinase
has also been found in the high range of 85845000 U/L [24], with the majority between 3000-8000 U/L, compared with likely alower creatine kinase
level of less than 2000 U/L in those with the self-limited toxic myopathy [23].

o
[

A1ANNHALNAVDITEAL creatine kinase &Tﬂ%:ﬁ@hgﬁ WazLUasAIIN

o

NAZUINNIN
, ' 4 a2
10 mwmmg\‘lq@ﬂﬂﬂm
A [y & o .

nIasaanliNinalaite (Electromyography) 3<LLRAIANLTHZYDI myogenic
features Wufa myogenic motor unit potentials, increased spontaneous activity with
fibrillation complexes, myotonic discharges

NINTIVAANTDI Anti-SRP antibody @128 commercially immunoblots sdﬁdiwagﬂu

. . e . . < : e ido o o 75
nay myositis-specific autoantibodies HUWNUIE sensitivity ﬁﬁmmulﬁ’lumimmﬂ@miad( )
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¥

=) a &
35112461929 anti-SRP waz anti-HMGCR autoantibodies J%an®a1s35Gi0aa

¥

wANEIIN lain

® Immunoprecipitation LLa¢ immunodot fNIVATIIW antibody i:@”uqmmw
(qualitative detection)
® Enzyme-linked immunosorbent assay (ELISA), chemiluminescence %380
addressable laser bead immunoassay (ALBIA) FIRTUNIOIIATIUTU (quantitative
measurement)
uinaulainninsasie’s indirect immunofiuorescence (IFI) staining 484 HEp-
2 cells Wi mmsﬂﬁiagaLﬁ'mﬁ'umim'mwu autoantibodies taniila lag anti-HMGCR-
positive sera wAANBWHSUUY finely granular W& reticular cytoplasmic pattern (generally
weak) Gewuiagninwsainnufouss 3 189 HEp2 cells landl  sensitivity 289  IFI
cytoplasmic pattern %mﬂ%am@lg\nwﬁaﬂa: 30-60 %d“ﬁuayjﬁ'u commercially available HEp-2
cells Alg @”@LLa@ﬂugﬂﬁ' 4A
§11IU  Anti-SRP-positive sera danwusiuy generally intense, dense finely
granular cytoplasmic pattern %&wu"l,ﬁnﬂ 9 LIA® LAz resembles an antiribosomal pattern a4

LLaﬂﬂugﬂﬁ 4B

zﬂﬁ 4 U§ad Pattern of immune-mediated necrotizingmyopathy (IMNM) autoantibodies on
HEp-2 cells, illustratedby indirect immunofluorescence (IFI)(79)

A. Anti HMGCR autoantibodies, magnification x 200

B. Anti-SRP autoantibodies, magnification x 100
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o a2 & . ' A addad ' aa o
N13GABWHD (muscle biopsy) diaTafiadniuiindngalunistinitasnle
NAM lagaansausnanuuandsannnasdibaaniausiadnlalas
nN13gan H&E wWuiTasnanalilafianadnuiuunn (marked necrosis of many muscle
. . @ i i A & o A o oa & o A A o
fibres) $S7UALWL regenerating fibres lag'lifimasaniaunadrfioadoniauidifisssiuin
& v A ' Y ¥ o e { (Y g d o
\dniay Tadn991n ndunduLiieaniay dermatomyositis MazWuLTARNAMLUBNIANBIIUIN
Linn dszanmdenaz 3 luynzidadiusenssanaiafioNaoinaznoganinlungy
o ¥ o { o 40 o [ ]
nauLBaaniay NAM wugddszanmdasas 50" Tapawauasisasnanuitavzdauian
WNWAY UIATIRNNIANY hypertrophy lavildidnlafiadndungundrauilenfaunduuy
21) o & @ )y [ ¥ Ko Aa A aa
dystrophy e ayuumsdandunsaiiteidrs 35daan1vdasylune153ng (Immuno-
histochemical stains) t.%’m%'umju muscle dystrophies ﬁ]ta’]u’]‘mﬂhULLUﬂﬂéjMIiﬂﬂﬁﬂuLﬁaﬁ
aan lUle wananfidInuns membrane attack complex (MAC) &2aNaAN LT ULRBAUUIALAN
lasunaswulduansasiduuad anti-SRP-associated NAM  §11n47 paraneoplastic-
. . (754 o o o , ]
associated myopathles( " Tapyialdnsgaw MHC-1 sinaz ] up-regulated (diffusely up-
A L (7 ' . .
regulated) widaulu IBM w38 polymyosms( " udsnansony physiologically expressed U4
. . . . . 9(22,54) ' = A
endomysial capillaries L8Z necrotic muscle fibres 4 at9 lsnaN o UL

43) a o o A s & Y =
ada’]ﬂlyﬂa Nﬁl’ﬁumaﬁ]:@]advlll&l

§INNIONY focal 38 diffuse MHC-I upregulation 1ger 2
é‘mﬂm:ﬁwulumﬁﬁaﬁﬁkﬂmju polymyositis (WULTARBNLEUTAA CD8+ T cells WNINH3IB
RZENDYAN nonnecrotic muscle fibres %38 endomysial sites) s linusnsaailsa
ﬂa;u dermatomyositis  (perifasicular atrophy uazdlwasaniausiia CD4+ T cells ayjsa‘uej
mamﬁmluﬁnmﬁagﬁmm myofibrils-perivascular inflammatory infiltrate)“&m) I(ﬂﬂmg'u
néuLiasNIEY NAM  $inazwuLead macrophages Lulmadian %da:agﬁamau necrotic
fibres laglaidaswuuSiaasuad endomysium %mwmmﬁaui@m’?%ﬁaumdﬁu@uwm%"j‘nm
#11 CD 163 monoclonal antibody””"™ 693Ul 5 uaz 6

wanani ﬁwgﬁazlnayadqaniiﬂﬁazﬁnmiaumm}:wuﬁﬂwmzLé’mﬁammu
pipestem capillaries vl,@lg‘lu‘]_l’mﬁtlus)

ueaz lWuANBMLV9 tubuloreticular inclusions 11 endothelial cells mﬂquﬁﬂﬁL%@l
Funusiumsaade e

theana e Alkaline phosphatase WANUMIAATVDY perimysial connective tissuem

wenanit ﬁ'\ﬂm@lwui'mﬁéu anti-HMGCR anWu lymphocyte cell a:auagluu’%mmﬁ'
LﬁﬂWﬂﬁ%ﬁﬂﬁWNﬁﬂﬂjﬂﬂQNQﬂ?ElﬁWlI anti-SRP Tagaswuna CD4 uaz CD8 T cells Uszanm
Jauas 50 VaIUazWL CD20 B cells Uszunmingas 17 WazWu dendritic cells ﬁ'agﬁamau
LWIZUIITH perivascular LaZnIe endomysium i1

MIWU MAC §z&38ga13 nonnecrotic myofibers ﬁ'nwmawwzﬂeim anti-HMGCR-
associated  IMNM®*” ImmlmmLﬁudﬁquﬁﬂaWGmaaLﬁuLﬁa@Naﬂluﬂzjuf:ﬁm:ﬁmm@lmyj

X (34, 4 ) ) . . .
guc*o Iu"nm:“nmgw anti-SRP-associated-IMNM W1 endomysial capillary density anad”
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gﬂ‘ﬁ 5 ILRA3 Muscle biopsy pattern lu necrotizing autoimmune myopathy (NAM)GQ)

a H&E staining LL&@3 necrotic LA regenerating fibers with a diffuse distribution

b L&®3 Nonspecific esterase highlights myophagocytosis

c UWRAJ reexpression U84 major histocompatibility complex class | (MHC-I) Ut sarcolemma of
numerous myofibers with variable intensity

d iL&ad Complement (C5b9) is positive on the sarcolemma of numerous fibers

e LLee3 CD 68-positive macrophages can be identified in the fibers undergoing
myophagocytosis

f Lg@3 CD 8-positive lymphocytes are occasionally detected endomysially and close to necrotic

fibers
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gﬂﬁ 6 U&®I muscle biopsy WaIKE8W901 65 Dlesumsdfiadainiln paraneoplastic
necrotizing autoimmune myopathy ﬁaﬂ'ﬁl’mtfuaadfll,ﬁﬂiiﬂmﬁd pancreatic adenocarcinoma
auan”
a &9y Hematoxylin and eosin (H&E) stain on paraffin section (x400): necrotic fibre
engulfted by macrophages
b LLaa3d H&E stain — paraffin section (x400): necrotic fiber without associated
inflammatory cell infiltrate
c &9y H&E stain on frozen section (x400): a regenerating fibre
d LLg@3 MHC-I antibody—immunoperoxidase technique on frozen section (x400):

physiological staining of capillary endothelium, no staining of sarcolemma and

sarcoplasma of viable fibres.

fiaualdn paraneoplastic necrotizing myopathy tuna1zfinula livas LLﬂ:luﬁﬁ]i}ﬁ'u
R ' @ A o a B1) o & = '
galinsuinnuldinnuletesiiosla’  @IkuAITZATIAWINLLSI LTU chest X-ray, tumor
markers, mammograms/pap smears, colonoscopy, computed tomography of the chest,
abdomen Lazpelvis HIDATIVNNLANDU § AITLFONFINTIVANTDLITHIDAWUIUNV DS
;qdj”ﬂwl,l,@ia:imaﬂ'"mmmzau

éh'ﬁ%'ummﬁmﬁﬁaﬁamjﬂmnﬁ’mLﬁaé’mamwiawﬁ@ FIUAIANTIN 4 UDZUHY

MwWagn3I%RE necrotizing autoimmune myopathy &3UAILNKHIN 1
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P & aa o ! I % & o (79)

MN139N 4 Lﬂm"'ﬂﬂ'ﬁ’luﬁ]ﬂﬂﬂq&l INNRNLUBBNLRU
Criterion Pattern of mus-  CKlevel Electro- Muscle biopsy Autoantibodies MRI

cle weakness myography
Necrotizing Acute or subacute  Very high; more Activemyo-  Prominent regenerating  Anti-SRP and May show active
autoimmune onset of proximal  than 50 times the pathicunits ~ and necrotic fiberswith  anti-HMGCR, spe-  inflammation; could
myositis and severe weak-  upper limit of nor- macrophages; some- dificfor necrotiz-  guide biopsy site

ness in adults mal in early active times mild lymphocytic  ing autoimmune

Rare in children disease infiltrate; deposits of miyositis, or no

C5b9 on capillaries, sar-  autoantibodies
colemma of myofibers,  (30%)
and necrotic myofibers

Dermatomyositis Subacute onsetof High, up to 50 times  Myopathic Perivascular, perimysial,  Anti-MDA-5,an-  May show active

proximal symmet-  the upper limit of units (active  and perifascicularin- ti-Mi-2; anti-SAE,  inflammation
ric weaknesswith  nomal; can attimes  and chronic)  flammation; perifasd- anti-TIF-1yand could guide biopsy
characteristicskin -~ be normal cular atrophy; reduced  anti-NXP-2(the  site
rash in patients of capillaries with C5b9 latter two are im-
any age (divided deposits plicated in cancer
clinically into ju- Undulating tubules in associated DM in
venile- and adult endothelia by EM adults)
D) MNXP2is assod-
ated with caldi-
nosis in children
Polymyositis Subacute onset High, up to 50 times ~ Myopathic Endomysialinflamma-  Previously as- May show active
of proximal sym-  the upper limit of units (active  toryinfiltrateinvading  sociated with inflammation; could
metric weakness  normal in early and chronic)  non-necrotic myofibers;  antisynthetase guide biopsy site
in adults (diagno-  active disease; widespread reexpres- antibodies; can
sisismade when  may linger atup sion of MHC class1; no be associated
other causes have  to 10 times the up- vacuoles; ruling outin-  with anti-SRP
been ruled out) per limit of normal flammatory dystrophies (4 %) or myosi-
Rare (< 59) tis-associated
antibodies
Antisynthetase  Acuteor subacute  High, 5- 50 times Myopathic Perimysial inflamma- Anti-synthetase  May show active
syndrome onset of proximal  the upper limit of units (active  tion (predominantly antibodies as- inflammation; could
muscle weakness  normal; canbe nor-  and chronic)  macrophages)and con-  sociated with guide biopsy site
in adults mal in chronic and nective tissue fragmen-  interstitial lung
advanced disease tation, perifascicular disease, multiple
atrophy, strong HLA-DR  organ involve-
expression, C5b9 de- ment, arthritis,

paosits on sarcolemma Raynaud's phe-
in perifascicularregions,  nomenon, fever,
very prominent necro-  and “mechanics
sis and regenerationin -~ hands”
perifascicular regions

Muclear actin aggregates
Inclusion-body  Slow onset of Upto10timesthe  Myopathic Specificinflammatory Anti-cN1A (of Shows selective
myositis proximal and upper limitof nor-  wnits active  infiltrate; widespread uncertain patho-  muscle involve-
distal weakness;  mal;canbe normal  and chronic)  sarcolemmal stain- logic significance)  ment, but might be
marked weakness  orslightly elevated  with some ing with MHC class| difficult to distin-
and atrophy of mixedlarge-  antigen; rimmed vac- guish atrophy from
quadriceps and size potentials  uoles, ragged-red or chronic inflamma-
finger flexors; ragged-blue fibers; amy- tion
frequent falls; loid deposits, deposits
dysphagia and of molecules/markers of
mild facial mus- autophagy
cle weaknessin
people older than
50 years of age

(never in children)




46 | MIaIlintouszgndadu

o A & -y e . 20
WHWAIN 1 TUaauwmIIdaay Necrotizing autoimmune myopathy( )

Onset of myopathy over 18 years of age; NO N ) _
very high CK levels; EMG irritable A > Alternate diagnosis
subacute/acute onset of severe muscle .
weakness >

YES

I

Musele biopsy: Many necrotic muscle fibres as
the predominant abnormal histological feature

YES NO

v/

Upregulation of the MHC Class | antigen in
nonnecrotic muscle fibers; complement deposition on
capillaries and on the sarcolemma of nennecrotic fibers

YES NO

Lack of extramusuclar features, family history of weaknass, NO
facial weakness, asymmetrical weakness, myotoxic exposures

antiHMGCR necratizing
YES el Positive HMGCR antioTE— myopathy (+/- statin

\ exposed)
- Anti-SRP necrotizing

Positive SRP antibodies
myopathy

Antisynthetase symptoms, anti- s A '-'55‘”'-“97-35_5 syndrame
Jo-1, anti-PL-7, and anti-PL-12 with necratizing myapathy
autoantibodies

Malignancy — se— Malignancy associated

necrotizing myopathy

p Viral necrotizing myopathy

HIV, Hepatitis C

Scleroderma features +/- s Qverlap syndrome
antibodies necrotizing myopathy

UWIANINITINE

NAM tTulsafisslifunimenssneniluigaanminnsanesuuy  randomized
controlled trial v les lifuwamemasnunfduanasgm

RN TN N3 98M9B9AUMIANHILUY case series WAz case reports 18R
Aaolin NAM ﬁ]:ﬁmsoﬁ’]Lﬁuliﬂﬁﬂ;amn%’usﬁamﬁ'mﬁﬂuﬁ’u dermatomyositis L&
polymyositis wazenaazsnudasldomarssiialunsine unidasardoszoziianlums
Shenfiuunin

a%w%’ums%'ﬂma:‘iaﬁaz%'ﬂmﬁa']m@;ﬁ'Lﬁmﬁmﬁ'umstﬁﬂ‘[mﬁwuim i snenlya
V2T MIRYaENgy statin wiamlwendwliia udu*?
#1930 NAM 751sausi3atunisntas nssnenusiionesadnadeianaay

'
A

ineswalun1ssnenlye LL@iﬁBqJTﬂ’J UINWIRAILINENGITNTURDINADNAITINBIAILIING

¥ e

a v A o = (1
.ﬂ“NQ?Jﬂ%TJlI(ﬂ'JﬂuﬂﬂL%uﬂ*ﬂ?ﬂﬂﬂTSﬂH’]NzLid( )
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ﬁﬁwﬁmﬁju statin-associated NAM with anti-HMGCR autoantibodies N133n®1LIN
AaMTRLALINRY statin Lmzwuiﬂquﬂmmjuﬁvl@ﬁum statin (statin-exposed patients)
wilauinazasuauasdanisinmladniinguiladldiuoingust (non-statin-exposed
Qs v 1 s a v Qs A a 1 1
patients) UazN13INWIAY prednisone TaNAUIINANTdUABINNITRANILNEINaGANNT
%’ﬂmmju statin-exposed patients U3zu1minsaz 40 Lﬁmﬁﬂuﬁ"unﬁju statin unexposed
patients Uszanmiosne 25 LLazmﬂmsﬁﬂmﬁﬂ'ﬂwudﬂumju statin-exposed patients it
. £ ' v X s a 10
U198 prednisone hasNILAZWLINTOYAE 16 °11a\‘igﬂwlunquummmvﬁﬂqﬂmnﬂgmvlﬁ‘ :
mMInauawaddanssnelulsafidauinsnannrarsdnisdnsuiansdnswuin
o a (4354) .9 A = o ad \
wignautduwdn@ (fully recovery) WALUENTATY § MIANMINADURHBILULATBLIEIN
. 7,48,82 ' o ' '
(incomplete recovery)' )mwwmﬂ%mwaommauauamaﬂ'liinmgl,aﬁau'na:vlu
\NEaInuAINIEdUnLAnNAIAs Daulinaswu s mmmmauauaaﬁ%mﬂmmmnsluﬂa;u
. & 54
paraneoplasia ﬂ@’m( )
Lmealumﬁ'ﬂmpjﬂaﬂﬁmﬁm’]mﬁmﬂﬂm NAM (probable NAM) #3afiuguns
Maapiudulsa NAM (definite NAM) da nM3iSusnmsenaiusasd (oral prednisolone)
o A A \ (7,21,22,43,48) o \ \ =2 . (7)
PUIA 1 WN/NNAB RIBNBULYIN froeagn lunsdneves Miller uazame
WU31 anti SRP antibody related myopathy AOURKBIABNIINEI B UWIAR Lo lauyua
60 fiv 80 wn./ A Wasuldaudszozusnaasmafianauiiieanizunazlvendaiiiaadn
' A ' A a v L o v o & v ad
FTULIANINNTN 12 LAaUAanNILTNAAVIALIAI L6 TINLIMRINALHhaF A AT
szoz AUz 1-2 T LRsRUWUWSAUMTANRIUIT=aULaw bminaNLita (Creatine kinase )
lasvia'ld msshwndlsen  corticosteroid  &1N1TNAAIWIALIAI LARAILTUTNEN
Qs ] qul A J 1 ' U 1
Uszunme 34 dlandt nIawundinu Siluegnuanizdenuisveddiousdazme (patient's
83
status)( )
atnslsfiany dvans 9 msdnswuimsaarweenadssaudadataas Heus
arinmagnuunndfidoimg wudiainsveslsa NAM  nauanugasadesaialaisu
o (7,22)
%
> v a 6 A 1 a 1 ' [l 1 v
myinmdisadsrasdiissednndsr wudhdulng ismunnaiuquliald

o
o o

muumnaﬂﬁnq’umn@gﬁi’mﬁw FINNILNORIINAINTRINITORAVUIAIRLALTDU AR
3,4,10,35
5 )
nl s o a e d' cq/' 1 A' a o v L% a 6
MIBUINIEIINANTADUAILALTILIN FuavinlvaauisasamIltonsfysone
1aag19379157 Taadin1saausnadliaszninam s nEIg NI T USULRN UMW AUIRLALTD 6
vﬁam’«muﬂﬁmugﬂLLuumﬂﬁmaLﬁmaﬂﬁamgﬂLLUU%’UﬂS:muLﬂugﬂLLUUfimmLﬁ%”ul,ﬁaﬂ
. - - , . 7
v sifiansaiilolan (intravenous methylprednisolone)”’
z%m%’umi%'ﬂmﬁasmfejumn@gﬁtﬁa%i’m:mmﬂ“ﬁmﬂaq'umﬁm‘amﬁ( 1éun  metho-

(22 3,22,48,55)

22,42 48 . . ,82 . . .
trexate( ) mycophenolate( ) azathioprine ) %38 intravenous immunoglobulin (IVIG)(
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MU plasma  exchange ﬁwmﬂlﬁhmﬁﬂaﬂﬁvl,ajmuauawiamﬁﬂmﬁw
. . . 28
intravenous immunoglobulins vIg*
wanantarunsnldoinandquiuifdsz@nsain (more aggressive
immunosuppressive  drugs) fa o cyclophosphamide Tasnslilugausn (induction
9 2 ' £y ' [ {
treatment) TWuw1a 800 wn./a.” ynidiaw iluszpziimedisies 6 1deu wuidnangun
v & A a a o (84)
waadlmAnIdszintawlumsinmn
lunwdia unveniunuin msldmainsngy NAM drsnaniuuy early,
extensive immunosuppressive management mmmmuqﬂiﬂvlﬁ Lmﬂuﬂﬂgﬁumdﬁu Mayo
.. [ o 1Y o 1Y A . o | a A
Clinic lauuzinldnissnenlsa NAM  dreensusfia (titherapy) daduaisuusn 44
1Y . . . . 84
Uy2nauaa8en corticosteroids, immunosuppressive, LR IVIG( )
° [ A Aa o A A o [ . A
dwiugthoninizwitiaidaa (ILD) aan3nIn®Iee tracrolimus %38 cyclophos-
phamide o
lumtﬁﬁﬁﬂ'zleaki@la'uauaa@iamﬁ'ﬂwﬂmﬁaaﬁuﬁmmﬂ@nﬁﬁﬁmmmw (IS-
. o o . § o S Me . o (3425
resistant NAM) 813130 in1@18n§e101 WuAe IVIG #ia plasmapheresis Ieipunn®**
A9 AW LA UUIN1INTINEN NAM ﬂé]”’]Uﬂﬁdﬁ'ﬂﬂﬁ%’ﬂmiiﬂlumjmﬁﬂaJLﬁa
o A (85)
ANLEUAY 9
o >3 > < é a e 1 Q- a 3 1 v lﬂq/
miysaniasme Jaiduntsluitmasnmiaiumsinmdsolundunduiiia

o A y o ' o o ~a (86,87
snsuniadn laglulsn NAM g5lidmaeumssheaeisn.

Monoclonal antibodies

InMsAnETikwan wurthed w8 Meflasumyifad severe necrotizing
immune-mediated myopathy Wa2@AT339WL anti-SRP antibodies W LABLEKBIGENTINEN
MeFurasgin wuinsli rituximab lugdihomadlsinamssnuniflszangam Tagld
i nuadsond wundailadAindsunndu 61 creatine kinase A9 LAZWUN
(82)

ar . . . o g =  Kak &
7¢@AU serum anti-SRP antibodies 8a7:aUARI ﬁmmmsmmﬁﬁmummemauaauum

1anaNd rituximab mminﬁwmlﬂﬁ'ﬂmmﬁu anti-HMGCR-associated NAM ¢/

ANNNIANBI28S Galani LLa:ﬂmz(SS) wug}”ﬂm paraneoplastic associated necrotic
myopathy AALAWAIGANTIIINEIAIY cetuximab %dLﬂu anti-epidermal growth factor receptor
monoclonal antibody

Usz@NTAWNNTIN®IGY rituximab, IVIG Az plasma exchange Qiailowinag Lilu
msfudulasinin wenFiufiavaslsn NAM 1iaann autoantibodies

o

a"m%‘uLmedmﬁ'ﬂma?ﬂ@”q@mwﬁ 5 qatt
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A157191 5 LLu'Jmaﬂ’ﬁ%'nmmjaﬂiﬂﬂﬁ"mLﬁaa"'ﬂl,auﬁl,ﬁ@mnmmﬁ@ﬂﬂﬁmaoguqu 1

Treatment for Dermatomyositis, Polymyositis, =~ Treatment for Inclusion-Body
Scenario and Necrotizing Autoimmune Myositis Myositis

Initiation of therapy

New-onset disease Prednisone (1 mg per kilogram, up to 100 mg  Physical therapy; participation
per day) for 46 weeks; taper to alternate in research trial
days
When weakness at onset is Intravenous glucocorticoids (1000 mg per day) Mot applicable
severe or rapidly worsening for 3 to 5 days, then switch to oral regimen
For glucocorticoid sparing, ifthe  Azathioprine, methotrexate, mycophenolate, Not applicablef
patient’s condition cyclosporine®
responds to glucocorticoids
If response to glucocorticoids is Intravenous immune globulin (2 g per kilogram Not applicablet
insufficient in divided doses over a peried of 2 to 5 con-
secutive days)
If response to glucocorticoids and  Reevaluate and reconsider diagnosis; initiate Participation in research trial
intravenous immune globu- treatment with rituximabf if diagnosis is re-
linis insufficient confirmed, recommend participation in a re-
search trial"] if disease does not respond to
rituximab

* The use of these agents is based on experience but not on controlled studies. Azathioprine can be given at a dose of up
to 3 mg per kilogram, methotrexate at a dose of up to 20 mg per week, mycophenoclate at a dose of 2000 to 3000 mg
per day, and cyclosperine at a dose of up to 300 mg daily. Intravenous cyclophosphamide (0.8 to 1 g per square meter
of body surface area) and oral tacrolimus (4-8 mg per day) may help patients with interstitial lung disease.

1 All glucocorticoid-sparing agents are ineffective, either alone or in combination.

I In some patients, the dysphagia responds to intravenous immune globulin.

{ Efficacy has not been established with a controlled study, but the evidence of efficacy is compelling.

9§ Candidate agents include eculizumab, alemtuzumab, tocilizumab (anti-interleukin-€), anti-interleukin-17, and anti-
interleukin-1j3.

NMIAAAINNITANHRLIALALNITINEY
msdsnfiuinlsaudaimialsanausuasdansinsnieliin srdonsdsziivan
91MIN9AEHN inda n1sasramainduile (lasdtidanuuduslunisasiaings
ﬂﬁﬂmﬁamﬂﬁq@ﬁamﬂ% myometry ) SIUALNALEaANIATI9TAIZAL creatine kinase
5260 CK onvazaansaldanaalsald uadasldduanusziasziafiasanszau

Move o fo o o @ ¥ 8,28
ck ez laleasuwnsnumainaaiia awald®®

28 ' @ . . .
@9 WLUIINITNIIVILAU anti-SRP antibodies levels Lﬂuvlﬂlu

EAUUREGIITSERET)
WUINLAEINY J2AU creatine kinase wazanaazldiduaiunulunmsdszadunmsiisuvedlsa
(disease activity) & LLazﬁnﬂmiﬁﬂH’lﬁWU’j’m’liﬁ’l plasma exchange Iurgﬂ'sﬂi’mﬁﬁd
WUINEN1IAAN90 anti-SRP  antibodies  aan lU'ld Ussunmsasas 54-64 wad3nnn1Ivin
plasma exchange Tuudazass v‘imauﬁmﬁ'u;jﬂ’sm‘hmu 4 w5 9197326U anti-SRP
antibodies 8ATLAUAIRINAIININNY rituximab

agnglsnaruwudn Isa NAM ﬁa"’mwmsﬁﬂL%Ummisﬂvlﬁgoﬁﬁaﬂa: 40-70 N9

o Aa = [y ' a A Av o (34
ﬂ']lﬁll"ﬂi’]{li‘iﬂ 55\17]'111)\El']ﬂ@lE‘Jﬂ']ﬁﬂ(ﬂUqﬁLﬁﬂiﬂﬂﬁﬂiaﬂqﬂﬂﬂﬁJﬂNﬂu( )

® Anti-SRP-associated NAM
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mifﬂwﬂuﬂﬁiu anti-SRP-associated myopathy snilEsnmn leun prednisone
‘jwn”umﬂm“ﬁfjwﬁ'um%ﬁas \I% methotrexate, azathioprine, IVIG, %3a rituximab lag
vagaisinasdasle sumssnmnlussazena

lunséinsaes Miler et al. 2002 wuile 6 swmmjﬂmﬁmm 7 ol
AALABDIRENIINIMBNFLALTDUALNIEIU %30 MinaLAUBIAaMIININMIBENaLALTse
Lag

lunsfins1ved Kao et al. 2004 wugilay 10 immngﬂwﬂ%%m 16 918
ﬁhLﬂuﬁadvl,ﬁ%'umﬁﬂmﬁaﬂmnﬂgﬁﬁuﬁuasiwﬁaﬁmmﬁﬂﬁ@mﬂ”u waztissnsadelduna
Qﬁéjuﬁumm@‘i’aimﬁu (methotrexate, azathioprine, cyclosporine, cyclophosphamide,
tacrolimus, W&z infliximab) w32 ld3U IVIG ﬁ%'m%’ugij”ﬂ'sﬁﬁmauauaa@iamﬁ'ﬂmﬁwuﬂi:mm
%ﬁﬂummmQﬂwﬁ'ﬁﬂmiﬁﬂm“ﬂ%%m

lun1s@niwes Hengstman et al. 2006 wuddihediwn 23 51 saulng ldsu
mIinmdsnmdssesd uAumnandduni T@ﬂﬁl,ﬁm;jﬂ'mﬁwmu 2 ywilasums
TNENABEALTBEE (prednisone) INBIBENILALD I@]Uwuiwﬁgﬂmﬁvl,ﬁ%'umﬁﬂmﬁazJ
methotrexate #3142% 15 918, azathioprine 31424 11 318, cyclosporine U31WIH 5 18,
IVIG d371%3% 5 918, cyclophosphamide A31%3% 2 318 Waz plasmapheresis 4311% 2 318
lasgthodulng ldsansangaole LLamTﬂwummsﬁ'lL'%Uﬁé’al,'%mmmmm%%a%ﬂq@m
leunnfistasas 70 iwﬂzat;‘dl”ﬂaﬁdaulﬂmjﬁa:ﬁnﬁmLf':aa'aw,mmmm’é‘aagaﬂnm'siwg@ 9
l@sumsTnsdlsenaInan

INMIAN®IT89 Wang et al. 2014 W‘U'j'wjﬂ'ssmzwmﬁ‘mﬂuﬁaavlsﬁ’um
methotrexate %38 IVIG iRuuazdulwgjindansmisunassaswamadssood

INMIANBIVE9 Suzuki et al. 2015 g&l”ﬂmvlﬁ%'um prednisone 3§14 62 (3DYAE
77) mn%ﬂ’m‘rﬁ%m 81 318 I@mi']Lﬂuﬁaﬂ@ﬁumﬂﬁmﬂﬂgﬁ@j‘”uﬁu 5909 IVIG 31970 33
918, intravenous methylprednisolone 3731413311 31171 32 T, tacrolimus $1WIW 22
318, methotrexate 31434 11 318, azathioprine 31U 11918, cyclosporine 31%4I% 9 318,
intravenous cyclophosphamide $1143% 3 718, %38 plasma exchange 31%3% 3 78 lasifin
ﬂémﬁwaaé’ﬂwﬁ' ?Ta@iamﬁ’nmﬁ’sslqmmi%’ﬂmﬁ%a’m%mﬂﬁmﬁi:ﬁum CK 28089
uudm Il aaﬁwé’anﬁwmﬁaﬁﬂ'ﬂﬁaugsﬂ lagdthodulngdnazdududaslenig
N uszEze (long-term immunosuppressive therapy) AWNHRTIILABINNNNTING

Rituximabvl,@ﬁ’ﬁmsﬁﬁm%’nmiugﬂammjuﬂéﬁuLf:aé'mau%mﬂmiw vals PM, DM
uaz juvenile DM lunany 9 case series” " lagnam3snsn@ sansnaansltunadosend
e sauﬁ%mmsnam:é’u anti-SRP antibody VL@“LumjaJ refractory SRP-associated cases(sz)

NNMIANBVE4 Valilyl et al. wughodimwin 6 118970 8 5189 refractory @a £7n@

a v 4 Y o o v . . 1o« 1Y g ) S o @
NAAUNBADK UAIINITNEIGIY  rituximab WUIIRRINALHEATWIINNLIZALAT  CK

U q
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AOURUBIABNIIINGEN (maintain response) latduseoziiauiudszann 12-18 1Haunadisn
nw adelafany wodiheswiugesnend anti-SRP myopathy ildsumsinmidas
. . 1Y ad (92) o o =1 =2 X ° A vo
rituximab wi1@1MIlAIN . luneasinuda Snsdnswy glhodwiusesnonldsu
MITNBIAILLNRIALTOLR, plasma exchange, WaS rituximab WANNTINBIAUINTEAU partial
¥ o o @ ) ¥ (93
to complete response KAZRINIINAIRANMTANUGAVBITAINT WD R
72 X
NN3ANEV8d Maeshima et al. 2014( )Wuaﬂm refractory anti-SRP-associated
=N ) (% 'Y . P 2 A
myopathy NlyuaauanadsanIITNEIGY methotrexate, tacrolimus, L8 infliximab Gmsl,um;m

AOURUOIAD abatacept WAZFENNITNAATZALAT CK ﬂé’ﬂg&izé’ﬂﬁﬂﬂﬁ

® Anti-HMGCR-associated NAM

Aedndudasldiuenanduiu uaznia  immunomodulatory  treatment lu
JulWuY prednisone samnuedu Gesulnnidue) methotrexate w3a IVIG Famssnmd
fssnduitoiutnlduazszaua cK anagld®®

lun13@n®1289 Ramanathan et al. 2015 wugihe 6 e ldsunIsneeag
2RLAUTouAIUIAFY (high-dose  steroids) imﬂ”umﬂ@n“ﬁ@j”uﬁ'uﬁu 9 it a5y vie
AWK 5 318, plasmapheresis 3114 2 318 ez MIANMINEN@28 methotrexate §1Ww
6 318, cyclophosphamide 3N%I% 2 318, rituximab 9113% 2 318, azathioprine 31UI% 1 318
WAz cyclosporine 314I% 1 718 Imwuiwﬁﬂwvﬁmm 5 5189 nInaA 6 Mafanmsmisy
Iﬂm:ﬁmmsﬁﬁﬁwé‘wﬂn%‘nmagjﬁmmﬁ'sl 4.5 9 ffaeumIsne (range 1.5-11 1) lag
myfisudnazdunssiunIsanianmgaliommdssasduazgihodulng azdanns
sauusInNIuafUszanm 6 teeauis 11 flvxéi’mq@ﬂ'ﬁlﬂﬁmmﬁmay@i’ﬁa g flasuna
NAAUAUUNL

nM3AN®12849 Christopher-Stine et al. 2010" wugﬂ”ﬂmmjuf: NNATADUAKDIADNNT
nwedaddienaldusand (prednisone) SINAUBINANIANNU (immunosuppressive
therapy) MILATZHZISULINYOINTINBA rituximab  uaz  IVIG  snansaldsnmniunuen
prednisone W&y azathioprine 138 methotrexate 196 AXNENUNNTANEI28I Werner et al.

'
v et e A

(10) A o oy Ao . ' o a a A & oy
2012 ﬂiﬂ]ﬂ"\ﬂdﬂ?ﬂﬂﬂquu@:}ﬁ prednisone 33Nﬂuﬂqﬂﬂqwﬂwﬂ%@]qa%aﬂﬁaﬂ%u@ﬂﬂluaﬂ?ﬁ

)
statin-exposed L8z statin-naive HMGCR-positive with NAM

MMIANBI289  Allenbach et al. 2014 wuiw;&”ﬂ’sUﬂéjwf:‘lﬁ%'ums%'ﬂmﬁw
aidsvasaidusn@insn (first-line treatment) LLazﬁaﬂﬂ%ﬁaaLﬁmmﬁ'ﬂmﬁa:Jmmmj“ﬁﬁjmﬁ'u
9w 1w 165D methotrexate $117% 20 518 Ua cyclophosphamide  31%73% 1 318 ®38
intravenous immunoglobulin 31%3% 10 318 I@]UWU’j’]ﬁI}E/ﬂ’Jﬂﬁﬂu’]uﬂﬁdi’]Uﬁﬁa’mﬂidauuid
10 uazlesunNNITNENGI8 plasmapheresis fIuAuIn wazg{thennisoniiussainan

"L@ﬁ”%’umﬁ'ﬂmmuﬂﬁwﬁqﬂﬁaUmmju DMARD I@m:mnmmﬁwaamﬁ'ﬂmgﬂam‘ﬁ'\i 39
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TwagNazans 34.1£40.8 (fiow (range 1-180 (iiow) uazgarnouainsdnswugelal
A o ) ' = A o o a o
manInfaznganine ldwundimihdiiasanamanauaniibud

Lﬂuﬁmaﬂa'jméjmjﬂm refractory anti SRP NAM #Nazaauaukadfaan1sine

LY . { . . . | . (94
A rituximab Iummzﬁ statin-naive anti-HMGCR NAM a’lﬁ]ﬁ]mauaua\‘]vluam’l( )LLaz

wudwgﬂmmju anti-HMGCR-positive NAM with statin-exposed La8nii3zaaUaHaIaE

WNABNNTINENGE IVIG lummzﬁﬂﬁjmjﬂw statin-naive anti-HMGCR NAM 8133z@adany
o @ a v o (69
inmmﬁmﬂﬂguﬂwnu( )

q

® Paraneoplastic NAM

)

54 IS o oy
mM3fnm1vad Wegener et al. 2010°" \Iunsfnsszdy case report Wi

o

paraneoplastic NAM 3nm1uziS9lug9uIn q@ﬁ’ma‘hLﬂuﬁaaﬁmﬂﬁmﬁhmeﬁaﬁ'sﬂaLﬁﬂ-

o o A

6 A a ' v
3889, IVIG, %iﬂil’lﬂ@]ﬂu&lﬂw HauIINNIY

GE)

Necrotizing autoimmune myopathy Lflumiuiiﬂﬂa’mL‘f‘:aé'ﬂmuﬁvl,ﬁ‘%'unﬁﬁ'ﬂmjuLmﬂ
aaﬂml‘m1iLﬁaamnﬁé'ﬂwm:wa*‘“ﬁwmf:awm%maumaﬁﬂa’mLf:aﬁl,wm@homrwmjuﬂﬁmL‘f:a
snusupfiadn lapdanwasnatuilonsntvasaadnduitafismziuda wu necrotic waz
regenerating myofibers aﬁmumﬂiﬂﬂmezvlajﬁl,ﬁnaﬁé'ﬂLammiﬂag GavzFuNUEIUNN2ZD
ﬁ@i”aaaJaammﬂﬂ'j'ma;una”ml,f':aé'mawﬁﬂﬁu LT mﬂfmﬂq'u statins KIDWLFUWWSNL
anti-SRP antibodies 1udu laginazandanaimiuazaimIuaasinannme, ANNTUUT
yaslsafinuunnninnduitesnisusfiandulasianiy ant-SRP-associated NAM, N3
AOLAUEIAENIIINEINNINROILANANSTH iwﬁaﬂi‘iwuSmm'liﬁ%%uﬁﬁauﬁwgd e
agin9'l5fa1n Iuameitsslinsiu pathophysiology Aiuitauazfalinsiuunuines
autoantibodies Tiuiga 388 therapeutic strategy luﬁﬂmﬂféuf‘: NNIWL autoantibodies 67
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