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Immune-mediated necrotizing myopathy (IMNM) TER necrotizing autoimmune myopathy
(NAM) LTuTsantislungu idiopathic inflammatory myopathies (IIM) Wu¥aaias 20-38 189 1M
AInNA AnN19A1HUIATULINLAZI9ALEY 8N13ANATYAS NATNIHAABIILALAULIUBD UL

. 1 a o o e A a o
(proximal muscle weakness) ‘ﬂm\‘lg‘uLLNLL@::L@H‘LIW@uﬂW?_ISLu 6 4Um19f viTaseaUnNalnglL 6
waw wiandudiauladnd1uiiialu@sy (serum creatine kinase, CK) g9 Hilosaasluaui
autoantibodies a1tn1zfalsA e LA anti-signal recognition particle (SRP) ka s anti-3-hydroxy-3-
methylglutaryl-coenzyme A reductase (HMGCR) autoantibodies wansan naasnainiilaniiu
o o o o aa [ % A = ¥ dy . . 1 v

NIRTFIUAN duiuatiadalsana Alanauiilaniy (myofiber necrosis) @m@mm&uﬂmmmq

TnanunirenidutieannnviTe ldnuLae (scanty or no inflammatory cell infiltration) N153faselsA

o 1 U g// 1 o VY ala al ala dld A c:/
waznsineatgniessusszazusnazin lWgihaseaTinuarinun WaI A AmE auauia bl
NNTAUNLILAZNITAALLIAISA IMNM

Tl A.A. 1975 Bohan waz Peter laaauda IM 1w 2 a8ialaun polymyositis (PM) Waz
dermatomyositis (DM) san1lutl A.f. 2003 ﬂﬁiﬂ?:ﬂ;:ﬂ European Neuromuscular Center (ENMC)
ASST 11 45 1M dsaitd 5 a8im T4uA 1. PM: 2. DM: 3. Inclusion body myositis (IBM); 4. Non-
specific myositis; kA< 5. Immune-mediated necrotizing myopathy (IMNM) %Iﬂ W uga Lﬁﬂ')ﬁ‘]_l‘ﬁ
AUNL autoantibodies atnnzlsA (myositis-specific autoantibodies, MSAs) uazdnnwusniulsa [IM
(myositis-associated autoantibodies, MAAs) a1nN19AN®I81N1IN19AAENTasg08 Al
autoantibodies mz\i’]‘ﬁﬁﬂﬂz}jﬂiziﬂ‘ﬂﬂiumﬁﬁ@ﬁﬂim (EULAR/ACR classification criteria 2017)

Tautalea nanangnilem wazanauuuniesnEn lul A.d. 2017-2018 lan194mua [IM 1w 4
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NENAINEINIINNARLNTIEANTUS A uueuRUeAa1wIzTsn Taun 1. Anti-synthetase syndrome
(ASS); 2. Dermatomyositis (DM); 3. Inclusion body myositis (IBM); as 4. Immune-mediated

necrotizing myopathy (IMNM)'?

unANdaznaaenty IMNM daidulsandnuitasniauidsunauginguussnin lugae
a A a aa M Yo [ 1 4 3
AnaviradeaInn N A uNNIguashatinagnses

n <

AUANITLATNqNEaz TRy IMNM

IMNM 1flulsalusignaiaerwiduaseusnlull A.A. 2004 Haongnfesas 1.5-5.0° uay

gilfinsal 9-14 snesatszainslngl 100,000 Au Fatay 66 1a9ftlaad myositis-specific

autoantibodies (MSA) 1 11 2 afia 'l anti-SRP (WuAsawsnluil A.A.1982) uay anti-HMGCR

=

autoantibodies (WuAfeusnluil A.¢. 2010)°° ﬁqfima%’mm;ﬁﬂm IMNM 11 3ngumw
autoantibodies A1in=AwLldwA

1. N4W anti-SRP IMNM nuataz 18-39 104 IMNM

2. N1 anti-HMGCR IMNM nudaeias 12-26 104 IMNM 39 2 nauelanie nauiidlssHild
statins (statin-exposed anti-HMGCR IMNM) & zmﬂmﬁi&iﬁﬂi:ﬁai‘ff statins (statin-naive anti-

HMGCR IMNM)

v
| o

3. nguN LAY anti-SRP LAy anti-HMGCR autoantibodies 1# 1 seronegative IMNM,
connective tissue disease-related IMNM, statin-related IMNM, cancer-related IMNM, LLAL immune
checkpoint inhibitors-induced IMNM

nguilae anti-SRP IMNM azifluwaAnauinndnatiaaniias dangiaan 40 Jisas

! ¥

ndngilae anti- HMGCR IMNM fidlengiads 55 T nguitlag anti-HMGCR IMNM 71 ldHd sz 35 14

q a

statins (statin-naive anti-HMGCR INMN) aziagiadalndiaasiungudilos anti-SRP IMNM

20T ugnwn IMNM 1adan Taasialid IMNM azdinnsanifiulsaguussuazsamda wulasiudald

|
v [ < A

! 4 v ¥
wnui lananailasalasussyazusnaaslsa AeiunissnunseananiAniuatinausun a5
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Nqpasazin ey IMNM sapanaaniinsluszazenals
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ﬂ’]ﬂ’]‘a‘LLﬂﬁNLL@%W%I’W%@J’I']WVI’NFIZ%J’]N 1aaag IMNM

2NN3F AN ULENgARD NATNILAAUI LA ALLIUERULIULLANNIAT (Symmetrical
proximal muscle weakness) B8N9FULINLLLIRELINAUTATAUALLUNAY NiaNTUN serum CK g9
wnanfzeunauiu IM 1iadu TnasyAy CK g94m 4,700 1U/L Tw IMNM, 1,300 1U/L 11 anti-
synthetase syndrome, 4az 700 IU/L lu dermatomyositis H1l98 IMNM 11991818148 CK 491137
fauaININNNANLle asgnitiadeiialu “benign hyperCKemia” latiag N1961394 EMG UAAINA
\f1 myopathic pattern LaEN17ATIANLITANINTRINANLLE LT Y necrotizing myopathy a1915U

MRI Wi muscle edema 111142403149 1A8IRNIENANINA A UUTEN 189U uARANTIAY Hadann

4 ¥
A o o

IMNM 1ulsaninauitledniaulainin wazndnuiiianie (myonecrosis) inngnununsaelasiu

wazitalEainaanuastineadIsuFssasisnaaalsn

NENBANINNNNAHLLB 289 IMNM azHaNHLe necrotizing myopathy aeinalautaLANFNg
P S )y & . . )y o
7N IIM 1HipauAe Nlanaiuiidanne (necrotic myofibers) N9EALLdNNNINg W macrophages a1l

Aultaan1e (myophagocytosis) L& Alendnuiileinluy (myofiber regeneration) a1a W

o

endomysial fibrosis kazauranaasaandaalndu winaulinuniseniaueseliadAty (pauci-

o

lymphocytic infiltrates) wanaInUgIwy MHC class | expression Nanauilemauaziialvd waz

{AN198z@N TR membrane attack complex complement C5b-9 NviaanianndatiazHiiaiuley

o &

nduiile (sarcolemma) ilungian o TuszazlsariiGunud HAnudnRusiuIzndnANguLe

DINAINUATAUUI FTALITEY CK LAZAINTILINUB myonecrosis
UNUINURY autoantibodies AANWENENITNLUALSALALNITAALLGLSATDS IMNM

m?ﬁﬂmiuummmmm@ﬁuwudq anti-SRP LLlay anti-HMGCR autoantibodies Junum

siannsntinlsama 1n1Wanga99 myoblasts dua, mature myofibers fnauazila, macrophages

o

N1 myonecrotic fibers, WAzEUEIN1IAFNTAR N8 myoblasts Tgiein NIz LU TIMTHE 21N

g = ©12,13,14,15 = ) o a A o P
WACNICAUTCULADNNALNUA A2UnN17ANHI TUAUNLIN FEALLAURLBANG 2 THAN

[ 6

ANANRUTTUNA NI LaaauL LAz Ty CK'™®

UaNAINUNIFNEIAE prednisolone, rituximab

16,17,18

= . o v R dd?j v o o a = a
%178 plasmapheresis quﬁﬂqﬂqﬂl’ﬂ\‘}f{;{ﬂ'}ﬁlﬂmuWﬁ‘ﬂNﬂUﬁ‘ZﬂULL@MMU@@@@@Q AAINWLITANTIN

519 7 299nanxialy IMNM a1anulily hereditary myopathies uaz IIM a8inaw lunisdsey
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19,20

224th ENMC (European Neuromuscular Centre) International Workshop Tl A.A. 2016 A9ls

[ %

AauLigilog IMNM aauanisneaatinuazuauivanatwizlsaly 3 nguasil
1. Anti-Signal Recognition Particle (SRP)-positive IMNM

Signal recognition particle (SRP) .14 ribonucleotide protein Tu cytoplasm ‘1/‘1”1‘1/111’1‘171'@5\1
Arynyrnunnainanunglumas tnaauiu ribosomal RNA Fatsznaudas 7S mRNA uazldsiiugs
drytunnu (signal polypeptides) 6 subunits e SRP 4uA SRP-receptor e endoplasmic
reticulum (ER) sNmuilis SRP complex ﬁ%ﬂizlﬁ’fu translocon MNAIWIEINI (translocation channel)
% signal peptide sequence‘ﬁl anglaggatean SRC complex lélAanuiEN g 1L47¢ 1 ER 1in
N3LUIUNNT post-translation modifications wazdaiasnziilsmiulumad gilog IMNM Gfl anti-SRP

autoantibodies (1p1L@N12 anti-SRP54) aziiaAaNdalndlunisdansnsildsauluiaas way

sruvaNyulusene

cY

Anti-SRP IMNM Ha1ifinsniZatas 5-15 199 [IM Favan wazionaz 18-39 lungu IMNM*!

o o

Wulsaud ﬁmum\mﬁ\m@’fwLﬁ@ﬁgmmLL@:Lﬁmmmﬂmimﬁzﬁm AAuduRusAy HLA
DRB1*08:03, B*5001 waz DQA1*0104 gusuglunjazwuluwandaninnainasie dangiaas
=y 1 EZN < Y = [

40 1 doudihainnulstias Jainisdrdyae handruitleduanfunauuarseusiasnadaungy
A = o v o v dw = % dw 1 2 1

T899 RLNAN niaufLutanduileduas nanailearedauusnLlALes ananunN1280uLINTal
b2 dgl dl ¥ v 2 da‘/ o b2 F 2 [~ =

NAaNLHeNYLEN Uareanuazing, bulbar muscle WaznaINLanaIsINAIL HilaeAnaziainisnig

nauLilandne limb-girdle muscular dystrophy fagiay 50 1asgtlhadainisuannaiuiialaun nau

A1LUINAN esophageal dysmotility wusaaay 30-70; a1n1mnaialalann subclinical myocardial

damage 21N echocardiogram wusaeay 61 z@'fsuimait,ﬂu diastolic dysfunction WLa& conduction

. = o Y oo o=y o a o v A
abnormalities #4819 guusaninlaeld Auiuasdasrinnisnsaatlsziiuinlalugiloanguilacing
nadn; seslsanoniauaziniiaedneann interstitial lung disease WuSazaz 10-20 92All CK dNgs
14
1NN91 6,000 IU/L Laz@NAUSILIZAL anti-SRP wenFan wnauiiieny endomysial fibrosis wa

lendnuitlamanszaneiusandns Ineiudngunisdniauieaviseuwnulinuiay wananidany

A o o & A ! , & » . S v
ﬂ’]ﬁ‘LLV]uW?J@QVLmNULW]uﬂ@']NLu@mm'\ﬂLL@zﬁJﬂiﬂ'ﬂﬂ’]\‘]?'}@L?QmﬂLLW?tﬁZLL?ﬂ@ﬂﬂrJﬂ
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nisnensnilealin udarlinisinmdoaresflaaifaseusuazaina)iAniued 195Ny

waq filaadaulugldpsiindnuiilasanuss N0ana1uileal way CK g9u1nndn 500 IUL N3

[
k% o

AnsNnaINIsinAsenanRANTunasrialunan 4 1 wudifasas 50 H1n19ATu uesaL
CK flapagasialyl ilae anti-SRP IMNM 911 myocardial involvement ua¥ ILD axdinnsweaansnilsa
wandngtlaeilaiiieonisuenszuundniiie atnalsAiningiae anti-SRP IMNM #A1udessie

Tspnzifadennnilaauiungy anti-HMGCR IMNM waz seronegative IMNM* #%"%

2. Anti-3-Hydroxy-3-MethylGlutaryl-Coenzyme A Reductase (HMGCR)-positive IMNM
HMG-CoA reductase (HMGCR) ‘li cholesterol biosynthesis pathway

HMG-CoA reductase (HMGCR) Lilu glycoprotein enzyme ﬁiﬁuﬁﬂimaqa 100 kDa Va1
Uanels N-terminal azeinuue endoplasmic reticulum (ER) wazazaieat i cytosol dauviauilane
4 C-terminal inugia 7 uiaul el Aey HMG-CoA 111y mevalonate #41uan7aeF U9
cholesterol (gﬂﬁl 1) Farfu HMGCR asunumaAtylu cholesterol biosynthesis pathway €1an

L v ¥
lastuaenlunqu statins azeangnsanlasiuluaenlnedudenlasd HMGCR &

Acetyl-CoA

3-hydroxy-3-methylglutaryl-CoA

= Anti-HMGCR antibody (HMG-CoA)
= HMG-CoA reductase HMG-CoA reductase
inhibitors (statins) Mevalonate

Isopentanyl-5-pyrophosphate (P-P)

Geranyl-PP

Farensyl-PP
Ubiguinone Squalene Dolichol
(CoQ10) cell ageing, brain function
energy, heart failure, Cholesterol

myalgia
steroid hormones, sex

gﬂﬁ 1 Cholesterol biosynthesis pathway
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Statin-induced myotoxicity Wae statin-related immune-mediated necrotizing myopathy (IMNM)

Statins {lugnngnanndrineanladulunenlnadudaueulasd HMG-CoA reductase

(HMGCR) 114 cholesterol synthesis pathway Tusu (219 2) nadnaiAesaasandNAtyAea AN

u

nadnAresnauiile dullwgauduinainuanenalniauiu ldun vinld isoprenoid anas,

cholesterol 11 sarcolemma La sarcoplasmic reticulum aA R4, LaﬂmmﬁlmmLLﬂm%ﬂmﬁluL“m@r

% dg/ % a v o ! ¥ o v de v dld o dl
NATNLUR WASNTTAUTSULNA uslum\imﬂslummﬂLm@@ﬂmum@lugﬂmmuﬂ%m@m

a Q

Mitochondrial dysfunction
Abnormal fat oxidation

1 Atrogin-1
! Coenzyme Q10
Loss of self-
tolerance Adaptive \ =<
Statins 'HMGCR—’T. 0 ————— s
. < <
Myocyte
Advanced age HLA-DRB1*11:01
Low BMI HMGCR gene variants
Chronic kidney disease ER stress response
Diabetes mellitus Infections .= HMGCR
Higher dose of statin Immunomodulatory effects of statins ;
CYP3A4 enzyme interactions Other genetic/environmental factors ~C = anti-HMGCR

Type and dose of statin

gﬂﬁ 2 11adt1R29294 statins AAN1AAAMNEALNRURINAINLITE

a1n19 liNa1lsza9AUaa statins ABNATNLIE (statin-associated muscle symptoms: SAM)
wufasaz 10-15 dauluniiunauiilalunjressuauasAulauluudunng Sninavaeiulden
nelu 4-6 dilansflasianizegeans tanede satiuaasiang (BMI) 61 lsatunuau teals Tamsu
TsmstonTnsass wazlden statins 1unge Tudihanlasuansaiiiasuunanatanafnliuanens
N17UFUINNIUNARN statins WTBLAASWATATENILE18Y (drug-drug interaction) AldFaniuluian
21/ a a v d’l . I :j/ ] 1 =X kg dgl
1 Ao wEALUNRIRINANILeaINen statins Huansgluuusaus lidainisuandiaauiandnuiiie
' ' =2 o aa a a > & . oA A v
AAULINAENNTUILINAUILAETIR ANRALNFRIBINATNIHEANN statins & 5 gUuLL (19199 1) laun
= [ d?/ (=3 v 1 a 1 1 a o 1=l
1. {3xAu CK geawantosliiiu 5 winaesring Tnadelifonnisuansle
2. #ansiaaiiaandniile (myalgia) landes Tnaszay CK fainfivzegeauludiiu 5 wia
I4ALNA

% v
3. dnanulagauss (muscle weakness) WianiuseAU CK geaulaifiu 100 winaasAng

(statin-induced myopathy)
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4. indnsiloaanaiilunand19eeingguiss (rhabdomyolysis) A3l CK g91ANLAY 100 7

29ANUNABAZINAN1E AR LUNAUATNN

al 2% a v o & ¥ dg/ o v 2 ng 1 .
5. umimmm:ummﬂﬂummaLeﬁa@ﬂmmu@ WWI‘MH@’WNL‘L&@WWE@H%‘]@HLLN (statin-

related immune-mediated necrotizing myopathy, IMNM) ﬁg’:ﬂ')ﬂ IMNM azilnauaneas ant-HMGCR

autoantibodies faeiaz 15-100 Inefiuulsmuimenifivesdiaeuazizn1snsaniuaufen luuwsas

=
NMTANTN

A19199 1 ANHNLANFNYIZIING statin-induced myotoxicity bae statin-related immune-mediated

necrotizing myopathy (IMNM)

Statin-induced myotoxicity

Asymptomatic Myalgia

Myopathy Rhabdomyolysis

Statin-related immune-
mediated necrotizing

myopathy (IMNM)

Onset

Genetic
background

Resolution

Clinical

features

CK

elevation

Muscle

biopsy

Early onset after statin commencement

SNP in SLCO1B1 gene

Fully resolves with statin
cessation
Asymptomatic Myalgia, no

weakness

<5 x ULN Normal

(<1,000 IU/L)  or<5x
ULN
(<1,000
IU/L)

Not mandatory

Resolution depends on degree of

muscle damage

Weakness Weakness +/-
+/- myalgia myalgia + acute
kidney injury

<100 x ULN >100 x ULN
(<20,000 (>20,000 IUL)

IU/L)

Myofiber Massive necrosis
Necrosis,
no immune

findings

Frequently delayed by
months — years after statin
commencement

HLA-DRB1*11:01

Unresolved with statin
cessation
Weakness +/- myalgia

Dysphagia can occur

>10 <100 x ULN

(>2,000 <20,000 IU/L)

Myofiber necrosis MHC
class | upregulation, MAC
deposit on non-necrotic

fibers
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Anti- Negative Positive (sensitivity 94%,
HMGCR specificity 99%)

Disease Unpredictable course but Spontaneous  Total recovery Persistent and progressive
ECUIEE good outcome improvement course

after statin

cessation
Therapy No therapy Statin Supportive Statin withdrawal with
withdrawal therapy and immunosuppression therapy
(or dose avoid statins in
reduction) the future

16

Anti-HMGCR autoantibodies ta% ant-HMGCR IMNM

Anti-HMGCR i uua it e faanimnzafianiaaedlsandraiasniay (myositis-specific
antibody, MSA) Htljjdnis; ”mmuﬁmuﬁﬁﬁmﬁﬂimma 200 ka2 100 kDa Tpaiaumlauttia 100
kDa An HMGCR wen3rnifiaed anti-HMGCR IMNM (inannifadeidessing 7 $anfiu liun Jade
NNUGNITH (HLA allele class Il DRB 1*11:01) tTadeffton tadtuindan uaziadeaesen vinlid

. dl o Y ¥ dgl a % d” 1
expression 183 HMGCR mwumuiﬂﬂmmu@ (sarcolemma) LLAZINANANHLIUANYNIWNTSUAUNNT

antibody-dependent complement activation'®

Anti-HMGCR IMNM #917finnsni5aaas 6-10 189 [IM visnun uazfaaay 12-26 lungu

IMNM wulwwAndanndnAmnaantas daautgn 1-2 gasietszaing 1 aruausiell uay 25

s 6

R PRy . )y '\ =0324 | e
?qﬂiuﬂfﬂ‘mﬂﬂﬂ']ﬂmiﬂj statins 1 A UAUFAA @qumm?mu@:mmimmwmim%umﬂmqﬂumu

o o

Jade AN 19TUENITNIDIUAALLTATIR TGN UEAL HLA allele class 1| DRB1*11:01  odds

14
% o

. 1 a |dl 1 o 1 dg/ =3 [ % %
ratios fan19iinlealuglugaaduauain 25 Winuazauan 50 Wi wananiavauiuiadeinaas
-dl 1 o [ % ¥ . ¥ 1 o = ¥ d?/
numnAeiularansniglden statins Nntesluisarilszing guiRn1sailassandiue tdugeaulu

o dl I 12 . o 1 | ' o o aa a dld
22812 UAY LHANANNHNT I statins AUAEIILNTNAE FINALHNITWENWIITATIANLAWALIAAN H

1 o -dg/ v o K -del o ¥ L aa o Adgj ng
ﬂ’)’]NVLQLLZ\]EZLLNuﬂWN’m‘Hu LL@ZLL‘WVIEﬂ,ﬂﬂﬁ‘zﬁuﬂﬂ\?ﬂqqzqulﬁﬂﬂ\‘iﬂqI’QJJ‘U’JEILL@%Qu@ﬂﬂIﬁ\ﬂuﬁJqﬂﬁlu
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ANNITNIA[UNUAY anti-HMGCR IMNM

1 v
o

87N19N9ARENT9Y anti-HMGCR IMNM Huanagiuuy (1n91eil 2) saustdl CK gaaulaely
= % X =< o v X , = o P
Hananenanita llaunsindnatiasdaunsentneguuss anisuassiiiunuueiuaeslsa Ae

1 | al o = = o v tﬂgj U £
AN ALALAAULINAL LA LUNA LT TR LN AU NANLLAFUINLA LA UL UL LU A NN AT
W¥oNNUILAY CK 4931 N19M999 EMG Wil myopathic pattern &g MRI WUN&:LHauanLIug
v v d’l v v £ o v 1 A o v
919 TneaniznANNLa A UULNUa9A LN annfsuantLLatiulaLA nARAILNNNUSasa 20-50:
an1m1ia ey AcutaUnRaasranlii i lanusasay 60, ANNRALNRTaIN1TENARLINAN
(% 1% g o o = . . = . . (%

wuSasaz 12, nauiilasialasniauil diastolic 3@ systolic dysfunction wusaeay 40-50 Tagannig

e lamainudeslugiloanilsedmld statins wazanatinuniaunsIany anti-HMGCR 1ae

'
= o [

aud; ernnsmneiionle nufesas 38 luddaailalldld statins wazdulaeifndeduiudiu HLA-
DRB1*07:01 Z1&ud a1n1smeiamiiasiasnimnzualisinnzsalsa dermatomyositis, SLE Wa
anti-synthetase syndrome L1 Gottron’s sign, Gottron’s papule, heliotrope rash, V-sign, 1114 m1
194, malar rash, hypo- or hyper-pigmentation, Hunassniauiidewuden uazfiuaziiatuy

(psoriasis) ludi weanannildany Raynaud’s phenomenon fagae 30, interstitial lung disease fae

a¥ 15, LAYAINIINNID Fa8aY 8

A19199 2 ANLANFAITAS anti-HMGCR IMNM LAAZT1A

Classic adult

anti-HMGCR myopathy

Atypical adult/juvenile

anti-HMGCR myopathy

Juvenile

anti-HMGCR myopathy

Statin exposure

Clinical

phenotype

Frequent but noted to be less

common in Asian cohorts

® Acute to sub-acute onset

with marked proximal
weakness
® Dysphagia commonly

occurs

Rare

® Chronic, indolent onset
which may involve a
pre-clinical phase with
asymptomatic elevated

CK

® Eventual development of

proximal weakness

Absent

Acute to sub-acute
onset with generally
severe proximal

weakness
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® Scapular winging:

common
Extra-muscular  Generally absent Absent Skin rash occurs in 50—
manifestations 80% of reported cohorts
Genetic HLA-DRB1*11:01 in cohorts ® No HLA association yet HLA-DRB1*07:01
associations of white and black patients defined

® Genetic testing for limb-
girdle muscular

dystrophies: negative

He1e91unugtlae anti-HMGCR IMNM 7idludnuazdlunjuneseiinisaniiulsnizedy

3
A = =)

ALK limb girdle muscular dystrophies (LGMD) A8 & CK gaaulaaliflinduiiiaaouuss

(preclinical phase) WraHinAnuiagauksaNINTuNariasat19d1 - wazinisnauauedmsanis

o

SnsaeenlFun AN, intravenous immunoglobulin (IVig) WA rituximab®® Hs1ee1unugilon
chronic LGMD-like IMNM sa1gianag luasauafamaaiu’ n1sAne1n1enugA1ans linu s

Aanfaesdudlulsn LGMD wazmsqalidny anti-HMGCR wANWUN19H1LMA1 (mutation) 384

v
v o v

HMGCR gene aannsnenadiilaaasgilagmantiayldnauauassiaananlaniu uhaznawie i

n135N:IP9gl mevalonolactone®

2.1. Statin-exposed anti-HMGCR IMNM

1
¥

aasluaureedilon anti-HMGCR IMNM 1unguiilszdmlden statins (statin-exposed

anti-HMGCR IMNM) @qulunjiflutoieidageansdos 63-82 1 Hilsedfld statins wiuiads 311

b

=3

qus 2 thauds 14 1 wulunguld lipophilic statins 1nnndanguld hydrophilic statins (317 3);

Ege

1
' A

iladusauinuiesfa fgeaie Teatunuanu Teale nasaanniasniainiua nasldasoniiu

e22p

CYP3A4 inhibitors Tawn verapamil, clarithromycin, itraconazole, amiodarone L8 e diltiazem¥38
CYP2C9 inhibitors e fluconazole was omeprazole (gﬂﬁ 4) w38 P-glycoprotein inhibitors L&A

cyclosporin, ranolazine WAz amiodarone ¥3a ldaNanlusiungy fiorates fausag
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Pitavastatin

Fluvastatin
Atorvastatin
Pravastatin Lovastatin
Rosuvastatin Simvastatin
il
Increased risk of liver toxicity Increased risk of muscle pain

- | . | | _—
mﬂsowm FAT SOLUBLE #

5U% 3 AnuaNLIFAT04 statins uazANAENABNATIAENTIBIFLLATNANMILE

Classification of statins Statins Major metaboloc Effect on
pathway P-glycoprotein
Lipophilic statins Lovastatin CYP3A4 Inhibitor
® Increased tissue Simvastatin CYP3A4 Inhibitor
penetration
Fluvastatin CYP2C9 -

® Increased potential for

Y Atorvastatin CYP3A4 Inhibitor
Pitavastatin (CYP2C9) Inhibitor
Hydrophilic statins Pravastatin Sulfation -
® |ncreased Rosuvastatin CY2C9, CYP2C19 -

hepatotoxicity

gﬂﬁ 4 Major metabolic pathway Lazuasa P-glycoprotein U84 statins slugﬂ lipophilic o
hydrophilic

4
v A

Foraz 90 209gtoaieN19d1AnyAe NAN L dIWAUlRLANIZ AU R ULIULILANNIAS

Taadannisguusetiaandangu anti-SRP-IMNM # CK g9194 958-4,500 U/L Un99nailainisilon
v dgll o o A o ] v f:/ = = . .

NANNLLBATNFAILALNAUAILUINTINAYE UIATINDINITTULIININLALULLL statin-induced

rhabdomyolysis wensan waasna nileny lenauilensuaziialud Ingliin1ssnaudinsog
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L. 1 I3 N v = o v & Y X =
(necrotizing myopathy) atinslafisnunugilaeferas 20 Annsdniauaeanduiiasanfaedazingg
oA - \ - - Ay o v o =
wensallsAnliesaInin1snaLaueAedlRtsat LA EINANN AN KUae119seall CK ganay

a [y & v . % o a v o & !
WunWeNsanInTeInanNLileagudasiga statin lluda TuscarisaniBunuaA NN UEsznINg
ANTHIULINTBINANIUBBBULIN T¥AU CK wazszAl anti-HMGCR Hilaanilanasuiungseenansna

a a o‘ll) 1 a dl dl o0 a % 1
wuweuiues wlawmasaagluszazann InalanudeganlsnaznniEgudn (relapse) Tunansasn

TaqiTudsliuuzin WasmaszAuves anti-HMGCR Watlszidiuszazaasisn (disease activity) uazld

RARNINNANTINGN

2.2. Statin-naive anti-HMGCR IMNM

1
¥

witelua N 189 anti-HMGCR IMNM Wunguinlididszdsld statins (statin-naive anti-
HMGCR IMNM) ﬁmmﬁﬂ%’@mz 5 wiLiae luauRau12AaLALEEL (Caucasians) ”mew@qmnﬂdﬁ
wamedntes afianyedataandinguld statins wazflszdu CK gendn (CK 2539-10,500 ULL)
doulunil CK gand1 5,000 U/L 81nnsdnAtypa néuLHegouRus UL UM A (symmetrical
proximal muscle weakness) ARNE limb girdle muscular dystrophy mwwﬁné’wﬁmﬁ'mﬂma
(distal muscle) uazanfsauusssandae lunuenisndudiunn lifleanisuenndruiieldun

T2avinla Uan viraRqmls

wm%@mwm\mé’ﬁmﬂmm anti-HMGCR IMNM Af WUANHELE U8 necrotizing myopathy
Toun myonecrosis, myofiber regeneration, lymphocytic infiltrates, rimmed vacuoles LLa < mild
endomysial fibrosis N19/A3942 immunohistochemical analyses WUNAUINABY major histocompatibility
complex (MHC)-I kazn178sanuay C5b-9/membrane attack complex (MAC) ﬁmﬂ/\ﬂﬂﬂﬁﬂm‘ﬁ‘ﬂ nng
wenandlspmas anti-HMGCR IMNM lugtlasgeanyuazdtlaefifiazdald statins azindangudilas

[~1 v E7 dl 1 a6 Y . % dg/ Yo | o o d’l’ ' o0 a
Lﬂﬂ@ﬁﬂqu@ﬂLLZ\]ZIH‘]J’JHV]VLNS\I‘]J?S’]£°']5L°T] statins ‘Emﬂmm'smqnmuLumm@ﬂqmqwmmw@m nIkTu

o ]

Ut 92/ anti-HMGCR 449 warlineuausssianisinusaaainaniauiu aaulnnlsaaznnEy

[ v

1 %
(relapse) Tunsanen Ailaetiasuniaunsongaenlauniu 1 1 dowlugdiasdinaaiiiagauus

o

ULATAIANU anti-HMGCR agjpiali/luszazeng udariinenununziidenay 8 useuaauln 1y

NUANNANNUEIDY anti-HMGCR IMNM Aulgmuzigg' 20292021
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3. Seronegative IMNM

o

\ugfiae IMNM $engaalidny anti-SRP uaz anti-HMGCR autoantibodies Hg1ifinsnifas

a¥ 10-20 184 1IM wiuties luilsza1nsan 8an19linnasaanuuaaadnaisdibaiinesszuuinen Tdw
v d’l o Z// a v d’l 1 a o v £ [ %3 =

ANNNTUANNANLLE AITUMNNRAINITUANNANEAITY WusasTsAaaRaMl Udada dadniau viee

ILD azsesatiadeuanisn@u < 1 SLE, mixed connective tissue disease 78 overlap syndrome

aanlineu n1anansnilsnaas seronegative IMNM ldd ldAeanauauessanissne lsanniy

[ % [ %

Uee wardmanidevgasalsanziiefouas 21.4° N9ANHIRTIANHIULANNITNIIARTNLAE

¥ o

g a dd‘ dl n:gl/y o a I o
AUMNLAUALARNINEITRIA L IIATENAIAN Luu@giuﬂﬂﬂguu

a; [ < v
AMNLAEAalsANITIlUgaE IMNM

L

guRntsnduaslsanzidalugiag idiopathic inflammatory myopathies (1IM) axgagnlungw

o e

Q’ﬂ%} dermatomyositis (anti—TIFﬂ( autoantibody) 588z 24 Tz polymyositis %ﬁ@qummim

o e

taandnnae faruaz 10 daunguiilae anti-SRP IMNM ldifiaansdessialsanziie Inadigiimnisnd

3

Y o

Infassiudszaansialyl filae M Addadniauuas interstitial lung disease fauAEAzlAIN
dl ] < v dl v dJ IS % d” = 1 a = dl 1

dessialeanziieades Tuanienfilosdealan19n1enanuiie e tn9At0asiAI LA Ao
Tsanzifagendn © nqudilay ant-HMGCR IMNM HAa1s@sesanzi391U1unang (standardized
incidence ratio, SIR 2.79) #senunuaiiAnisnilsanziiefasay 127 aglduuzinlinsaadansas
U1 lsANLLITIYI9ULL basic WaY enhanced screening TUNgHN anti-HMGCR-IMNM Tngianzag
Tudng 3 Tuan, iloseguinnda 50 T wazngu seronegative IMNM H9aznuNzifageiasay 21.4

IndlAzeiL dermatomyositis

N155NEN

o o o

IMNM iflulsariivanuun liunu 8a1n13uaasn AR Bnua N uana T dNius T UL uR LA
o | a =2 a o v o A v oAl dl v o o o
Az luusazatin nsAneuazauian lulaqiudsides ldinasnanazlimaniaaauaselse
waziNnuANIRIgIuNIguainelen AuuzindnaAunisldeninunlsaiidaulunjunainaaeu
grlog n1sAamsEnAane wazaNiuedidactiny (U7 5) Tnatsziiuainseland (benefit)

LazANLALN (risk) AMNANTULINTaelsa Tantlszansda ToANnudIn uaTaNIIEN NI IeNIEe8s

gilaer i o0y Tsanvanu Tsasiu Temle interstitial lung disease (ILD) l3anzifa nn3ssassst n1ay
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Aae wazngznnngy Wusl unndazfdedinninnanauauadsian1asne (113199 3) Iaadnng

Usziiulsalatisan (global activity) ieannunwnduazgilas naaaundsaasnaiuile (manual

muscle testing, MMT) ﬂ?:Lﬁu@mmW%ﬁm (Health Assessment Questionnaire, HAQ) £99991N19

uansruUNdNiie AnmuszAy serum CK iluszae o) uazidnsedanatraipasraenisinmeting

TnaTin

zllr;:;g;e Glucocorticoids and Methotrexate or azathioprine and/or IVIG

Second-line o MMEF, tacrolimus or ciclosporin

therapy: Glucocorticoids and . obeion therapy of and/or IVIG
methotrexate and azathioprine

Third-line S Rituximab, cyclophosphamide,

therapy: Glucocorticoids  and R or other biologic agents and/or | IVIG

5U% 5 arduresenldinulsasing - lungu idiopathic inflammatory myopathies™

m1519% 3 Final myositis response criteria (conjoint analysis model 3) for minimal, moderate, and

major improvement in adult DM/PM and combined adult DM/PM and JDM clinical trials and

. 35
studies

Core Set Measure

Level of Improvement Based on

absolute percentage change

Improvement Score

Physician Global Activity u
m
m
m
m
Patient or Parent Global =
Activity

Worsening to 5% improvement

>5% to 15% improvement

>15% to 25% improvement

>25% to 40% improvement

>40% improvement

Worsening to 5% improvement

>5% to 15% improvement

7.5

15

17.5

20

25
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Manual Muscle Testing or
Childhood Myositis

Assessment Scale

Health Assessment
Questionnaire (HAQ) or
Childhood Health

Assessment Questionnaire

Enzyme (most abnormal) or

CHQ-PhS

Extra-muscular activity or

Disease Activity Score

>15% to 25% improvement

>25% to 40% improvement

>40% improvement

Worsening to 2% improvement

>2% to 10% improvement

>10% to 20% improvement

>20% to 30% improvement

>30% improvement

Worsening to 5% improvement

>5% to 15% improvement

>15% to 25% improvement

>25% to 40% improvement

>40% improvement

Worsening to 5% improvement

>5% to 15% improvement

>15% to 25% improvement

>25% to 40% improvement

>40% improvement

Worsening to 5% improvement

>5% to 15% improvement

>15% to 25% improvement

>25% to 40% improvement

7.5

10

10

20

27.5

32.5

7.5

7.5

10

2.5

7.5

7.5

7.5

12.5

15
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® >40% improvement 20

Improvement category Total improvement scoret

DM/PM thresholds " Minimal =20

® Moderate = 40

®  Major = 60
JDM thresholds " Minimal =30

" Moderate =45

" Major =70

Abbreviations: CHQ-PhS, Physical Summary Score of the Child Health Questionnaire-Parent Form 50; Enzyme, most abnormal
serum muscle enzyme level among CK, aldolase, alanine aminotransferase, aspartate aminotransferase, and lactate

dehydrogenase; JDM, juvenile dermatomyositis

TThe total improvement score is the sum of all six improvement scores associated with the change in each core set measure.

Tull A.A. 2016 N191svgn 224th ENMC International Workshop ' 1a ¥ uwannannssnu
IMNM lugiaeusn (initial or induction therapy) (g% 6) waznissneiNanunnlsaludoanas

(maintenance therapy) (gﬂﬁ 7)

Anti-SRP-Myopathy

pd

Non-sgvere Se;ere*
* + |V steroids 0.5-1 g/d, 3-5d * |V steroids 0.5-1 g/d, 3-5d
* oral steroids 1 mg/kg/d * oral steroids 1 mg/kg/d

At the same time or within 1 month, start 2nd or 3rd agent
* Oral/sc Methotrexate® (0.3 mg/kg/w, max 15 & 25 mg/w
in child & adult, respectively)
* Rituximab®® 750 mg/m? (max 1g) D1 + D7-D15
eventually
* IVIG 2 g/kg/m, 3-6 times

If no adequate response within 6m: reconsider Rituximab
(if not started) and keep giving other treatments.

Initial treatment

https://he04.tci-thaijo.org/index.php/tjr
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Anti-HMGCR-Myopathy

<

Non-sgvere Se\7ere*
* + |V steroids 0.5-1 g/d, 3-5 d * |V steroids 0.5-1 g/d, 3-5d
* oral steroids 1 mg/kg/d * oral steroids 1 mg/kg/d

At the same time or within 1 month, start 2nd or 3rd agent
* Oral/sc Methotrexate® (0.3 mg/kg/w, max 15 & 25 mg/w
in child & adult, respectively)
* IVIG 2 g/kg/m, 3-6 times (possibly alone in case of steroids [~
contraindication or intolerance)
eventually
*Rituximabf 750 mg/m? (max 1g) D1 + D7-D15

If no adequate response within 6m: reconsider Rituximab\

Initial treatment

(if not started) and keep giving other treatments.

~———

5uU% 6 n1e3nwlutaeusn (initial therapy) 28413A anti-SRP IMNM ka2 anti-HMGCR IMNM

* lepguussauianldanuin uazie He1n1snauaIuin

ISR 2

* 4 azathioprine %38 MMF duiugilhanidaiuvise lausonusenadapesaas MTX

£ luldauanisAne U Tane

a

§ Tigauriu MTX Tnaaniziilailsnguuss

Anti-SRP & anti-HMGCR-Myopathy

* Taper oral steroids to the lowest dose as tolareted or as soon as
possible (regarding the maximum benefit)

* Continue Methotrexate at least 2 years of well-controlled disease
(slowly tapered later: 2.5 mg/w each month)

* Continue Rituximab every 6 months, at least 2 years of well-
controlled disease

* If started IVIG are stopped or tapered, as tolerated.Nota bene:
many HMGCR+patients may required IVIG

Maintenance
treatment

su% 7 medneiienruanlsnlugaamad (maintenance therapy) 411151 anti-SRP IMNM

Wae anti-HMGCR IMNM
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LUINIINIFSNET IMNM muué’nﬂmmsﬁnuﬂuﬂ@qﬁu
nnssnElugaeusn (Initial therapy)

o = a a o [~ dl L7 Yo an o [~ QI
[ ﬂ’]ﬁ‘ﬁ‘ﬂ‘iﬂ’]@:ﬁﬂﬂﬁ‘t@‘ﬂﬁﬂqwLL@::?J?Z’&UP]Q’]N'&’]L?@LN@Hﬂflﬁliﬁ?ﬂﬂ'ﬁ‘qu@ﬁﬂhﬁL?QLL@SLﬁ‘NﬂW?

SN leABaLATZEIZILIN

Y o1

e 3¥F1 serum CK st @ntAnlanazaundutinlun19ataselsn d1unenldlsviig

o

a o 1 A dl [ o a 1
sreizlsm LENBARNNNANTTINE daanennsnilsa wazidpaulsanniasazniEu
a a o % 1 . . . . =
e NAsATRALaURUaAa NIz lALA anti-HMGCR way anti-SRP autoantibodies Hilszlermlly
neAnuangiaandaanuidesgesalsn IMNM wazdoanansndlenls wslaidlssTomidniuld
AAR1NNIsAHulsAYTes  ILMANAUALEIABNNTINEN
o Pl lutasusn (initial therapy) Aa AashlAALALIDEA LAUA prednisolone IUIAFIUTA
. . EZN o =l A 1 1 o
pulsed intravenous methylprednisolone Qﬂqammmummium@umﬂ wi ld@aunsann lilspsan
Inelsadnaznizy (relapse) TOEZAATUIALNAY LNTIEIRBLIAWEALNENLINNETY (partial response)

wazuaNeENANATgALIaINEnamsasAauin linNsi N g ATEin Aasmnuafananacln

[ %

mﬂmqﬁﬁu U (immunosuppressive drugs) GREY steroid-sparing effectN’]‘ﬁQ?;lﬂQ‘Ll@uIﬁ‘ﬂslu

&
FCUCLINLS

[ o [ = a

o uuztlifld methotrexate (MTX) ilugnanidniuaiduusnuinlidfdeiog wsanansmn
azathioprine (AZA), mycophenolate mofetil (MMF) L@ < cyclosporine Tusranddadiiunsaly

gnunsnld MTX oy

[ ¥ o A

o awsnlienanRAniunieniunasilaaBasess lAssususn vsalimiuudsnielu 1
A d‘ = = ¥ A = 3 O A ' 1
ey livenaniaeanisline i lnaineseadauingaudunaiuiulaeianisfilaanilsasonidu
interstitial lung disease, 13ALUN19Y waznsanWiw LHUAN wazdedasandnslsaniEugn

(relapse) Tutasanaa prednisolone AN 10 Wn.Aadusae filaaglasunisdnunsonaass g

v
v o o

\RasasfsaniuaInanRANAuAusszazusn AnHNER9I28Y partial waz complete remission §4n9

Y o A [ %

nslfnaQRANTUIAY

q

v o v [

o TasvinlilsnaznauauasasasnagiAniu uduesaanasasldainagiduiunaaaiin

u

'
v o a

13 o -QII ¥ a ¥ ' A 1 ¥
WIRNNU I@ﬁL'ﬁ@ﬂI’ﬂﬂ’mﬂﬂN@N UAuaz 1.51 A FaNsTazIaINTT WENazsalllasunuatiglag 2

a

=) a dl
ﬂﬂ‘ﬂuW@Wﬁ‘mqﬂﬂﬁﬂ’]LNﬂI‘iﬂ@QU
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Y o

o ﬁi‘qﬂ\j"]u'j’] N195NEN statin-exposed anti-HMGCR IMNM Iuigﬂzuﬁ‘ﬂﬁghﬁlﬁl"]ﬂﬁ@lﬁﬂ‘mﬂuiﬂﬂ

0 Y e = s = = | A M oA v & )
VLNGLTWQ?WI@@LWFJ?QFJW @tﬂﬂqﬁ‘mﬂumuﬂﬂﬁluﬂ?ﬂﬂmﬂ CK @JQLLWVLNNT]@’]NLH@@@%LL?Q (asymptomahc
= vy A | | = a o 36 &
phase) sﬁ\‘lmﬂLﬂHLW‘?’]:ﬁQﬂQHNT?ﬂiM@‘L&LLN LL@z@%Iuﬁ\gﬂzLL?ﬂ@\‘][ﬂ@‘].l@uﬂﬂﬂmﬂﬂq??ﬂ‘]ﬂ'q UANIINU

wugilaanuuniivisiianisreslsaianieauay CK galainn anunsadnglanasulsasinainlyls

N9 NEANNElsALag |

o f{tael anti-SRP IMNM 21aWan90u1N193n 11 Tuda9usnaae rituximab (RTX) 1476 750 1069

%

& Aa v 9 A ° o P o - = ' o
1 AT WNLNATURINUNNINIE UEALULALLARAAN 2 ﬁﬁ\ﬂﬂﬂuq\‘iﬂu 2 dUmid nn 6 AR TAINNLYINA

o

ARANAW (MTX) wudnasld RTX ludog 6 ineunsnaaslsaazlinanauauasandiui e 1uas 6

waulluda
X > - o s v Aa o o & A~ Y &

o Hinaseasad angtas l3ANue HUeNNANNAENRATEZ 1i7aN 2ATULINNINITYE INANNLLE
' = o o A Al a v, . .
AAULINHNIN NAUAILIN W IRaT1LIN 1TaN ILD azNansaun it intravenous immunoglobulin (1VIg) 114
P 2// 1 v ai ! Y o o = & 1
initial therapy AL Taganaliiduanine (monotherapy) vira lisauiLATALARIALTREA WL
L2l dl ¥ [~3 ?/ 1 a o . . . 1 b2 o 39
Qﬂfm‘vﬂm VIg t39BNLALINATHARTIUAN complete AL partial remission zﬂamﬂmmﬁlmwwm

o NN9ANEN IUTZEZUAINLIN N1IFNETUINARE triple therapy LAKA ABFRIAGLABTRLA, €11

v
1 o

nanRANTULAT IVIg foufiu filaaazaeuauassanisinm ldifuasinianeinsnilanmangn sl

anallumglasuniasnenlspasnafunsaLAscazLsnaadlsn

[ o

o NM93NENTEUZUINUUL dual therapy lAUA eNANRANAUSINAY IVIg WUTT A11N30ALAN

Ny v 4

Tanlanlnanlifasldnasilaaifasans auduniaaannilsrasnisinenduiugilaenddaiuld
ARTALAALAEITRA
Y . v o o [~1 Y o A
o f{tla8l cancer-associated IMNM azlin1ssnuamnclsansids Tnaanalisuiupesmlag
Fesens way/vse 1Vig

v

o HilnenNlsnguusanInuazAnAINEaaduardAtywaziinaeadilon Tiansn therapeutic

4 !

plasma exchange faufuaINAHANAWIAWA cyclophosphamide waz/M3a cyclosporine WAy

tacrolimus
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n1ssnuNanILANTsAlUsTasUAd (Maintenance therapy)

o Tpawinlddag 3 hauusnaeenisinm Waszdl CK anasdzaudnd Tinatsundiuanauin

o

pafAlAAALIRE AR ] AUMABIWIA prednisolone AgATIEaINsaALANTIA IA

o

dl vl ¥ Q.IQI A a v dl ¥ 14
L LN‘ﬂﬂQU@NIﬁ‘ﬂ1@®LL@Q TiFuanaun MTX NIRUMNANNANNUBUANTN ] 9INTTZANT

v

a o v ' dl 1 3 S
anaRANTuliunusieiiasetineies 2 1
o 1{a RTX awnsnaruanlsalanudn fazlin RTX yn 6 haustaliuiuetinaies 2

] [ [ o dg/ 1 ¥ o 1 (% A =X
o TWNAATUIALNTNHIAY UINTEAU CK ﬂ@uzgwulw Wnszurinananaiilu QJQJ’]MLM@MG\‘II‘N’]

[ %

dl o o =) 1
nNasaznEyluy
y c m o e < ey 12 ay. , v
o WalsanBuludludisanauinaas fannsanauluzuls initial therapy regimen 16 @4
o [y A a A a ) ,
Anazlinaneuanesmulea AN ¥3aNaTOuN rituximab Wnu

¥ v ddg/ % o ! [ a ! dl
L LLN@’]ﬂW?‘H@\‘]NﬂﬂfJﬂ’ﬂzmsﬂu’ﬂ’]ﬂﬂW??ﬂH’]LL@%?Z@‘LI CK @mmgﬁmmmﬂﬂm AL BANARN

¥
o v A

nTrLNuNTtaN N LA a1 masnaniie ldiva lnaananuisiaWua21iu azfasldinaiuiuiil

v
o o K o

Adprviauiaineuw dvduasdeldlinganisinen winasdfuanauinanaaniauduiinga

o o & & s & 2
ﬂ’]EIﬂ”I‘IN‘]_I’TLI@LW@WMYj’@N??ﬂﬂ’]Wﬂ@’]NLu‘ﬂsLu‘m\‘]uu

v
%

o Wasannsdnanlilsngsuaseatianysnianasesdioaiuin 12 heurseaNInnditu

2
o o %

patiuazdestiuaunenpeshlpaimssessuazananiAniulussazanasnunnnzan InaAtads

UsrTeminazlsiaranuidsaiaiaininiuatinesaumayl

[

o fihamiulsanuiunzalaiunisinendi naslinisineiau CK anasinaulnfudn wsl

% dgj o 1 = a = o o A % dl ¥ d” ] dl
nansiledegeuusaiazaves atlataidumeeil lusiunasvaladuununnduilagaulunnon

u o a

maneliuds minluduiladnazdailsnannFueg el Alidensa muscle MRI (T1W uaz STIR

o

! 4 1 14 1
sequence) THAZBIELLAAIAUNUY WU AN Lazsrazaasnaullandsuaudniauatisalsn

asuaeinganysnluda ataalunissindulalinisinunlfatnagnsiasmunzansall]

1
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