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Bol & Peter Classification Criteria
for PM/DM

Symmetric proximal muscle weakness

Mimics of Polymyositis? No Myositis Autoantibodies in Bohan & Peter
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Elevation of muscle enzymes: CK, Aldolase, AST, ALT, LDH

EMGI/NCS: Myopathic (Short duration & low amplitude
polyphasic motor units)
Characteristic muscle pathology: Myofiber

degeneration/regeneration, mononuclear infiltrates,
perifascicular atrophy
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Skin rash of DM: Gottron’s papules or sign, heliotrope rash
= Gz New Myositis

Dematomyoits. 4 tnciaing rasn) 3 Gincuding rsh) W Classification

2017 EULAR-ACR Classification Criteria for
Myositis Subtype of Idiopathic Inflammatory Myopathies (IIM) Performance of EULAR — ACR Classification
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Immune Mediated Necrotizing ACase

Myopathy 64 ylo Caucasian female with h/o HTN, DM and

Hypercholesterolemia
March 2008: Started on Statin
May 2010: Myalgias and weakness (lower extremity)

opathy June 2010: CK 5420; Creatinine normal
— Stopped Statins “You will get better in few weeks”
July 2010: Worsening of weakness, arm weak, CK: 12300
Sept 2010: Requiring assistance to ambulate, CK: 11400
Oct 2010: Dysphagia and hoarseness

Muscle biopsy: Necrotizing Myopathy Muscle biopsy: Necrotizing Myopath:

Esterase stain macrophages

" ) MHC1 upregulation : suggest
Polymyositis - Histopathology gutzgmmunity 99

Normal staining of  Abnormal staining of MHC-1 in
»: o MHC-1 in capillaries  sarcoplasm and sarcolemma membrane
i inflammatory cels invacing
indi
nflammatory oo cels (cel-mediatec)
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ACase
64 ylo Caucasian female with h/o HTN, DM and
Hypercholesterolemia
March 2008: Started on Statin
May 2010: Myalgias and weakness (lower extremity)
June 2010: CK 5420; Creatinine normal
— Stopped Statins “You will get better in few weeks”
July 2010: Worsening of weakness, arm weak, CK: 12300
Sept 2010: Requiring assistance to ambulate, CK: 11400
Oct 2010: Dysphagia and hoarseness

Muscle biopsy: Necrotizing Myopathy

Muscle MRI: Edema on MRI
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Electromyography (EMG) — Irritable Venn Diagram showing various ioitati ; "
Myopathy myositis autoantibodies (Before 2010) Immunggsrsﬁgt:ﬂ?;amiggg;nfy any

Positive Sharp Wave
& Fibrillation potentials

Immunoprecipitation to identify any A Novel Autoantibody Recognizing 200/100
possible autoantibody kDa Proteins Is Associated Necrotizing Statin exposure was associated with Anti-200/100 antibody

Myopathy

Anti-200/100 83,39, Statin history
Kd: -

Statin...
(Age > 50 years)

Christophe Christopher-S

HMGCR was hypothesized to be 100-kd . X
antigen Confirmation of 100 kDa Ag as HMGCR

Anti-200/100 kDa antibody

Anti-HMGCR antibody

a Native enzyme (97K)
Membrane-bound
=

And is highly associated with immune mediated
necrotizing myopathy (IMNM) associated with
Statins

- Immune mediated statin myopathy




Immune Mediated Necrotizing Myopathy (IMNM) or
Necrotizing Autoimmune Myopathy (NAM)
or Necrotizing

Necrotizing
Myopathy’

Aggarvel et o, Rreumetclogy 2

Immune Mediated Necrotizing Myopathy
(IMNM)

Necrotizing
Myopathy:

| Anti-SRP+
| 30-40%

Anti-HMGCR +
30-40%

Aonanual ef 2l ACR 2011

Statins in diet and supplement

Oyster Mushroom

Immune Mediated Necrotizing Myopathy
(IMNM)

Necrotizing
Myopathy

Immune Mediated Necrotizing Myopathy

Necrotizing:
Myopa
| 30-40%

Anti-HMGCR *.
3040%

Statin+ |
80% /

Aaganwal et al. ACR 2011

Should we routinely check anti-
HMGCR antibody ?
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Immune Mediated Necrotizing Myopathy
(IMNM)

30 -40%

Immune Mediated Necrotizing Myopathy
(IMNM)

Necrotizing
Myopathy
20% HMGCR + Anti-SRP +
But No Statin 30-40%
/Anti-HMGCR %
30-40%
Statin +
80%

20% Statin IMNM+
But No HMGCR

ol ACR 2011

Anti-HMGCR antibody ELISA

-hydroxy-3-methylglutaryl-coenzyme A
ductase ELISA versus IP*

IP positive 1P negative

ELISA positive B
ELISA negative w7

+ Sensitivity: 94.4%

- Specificity: 99.3%

- False Positive: 10.5%

- False negative: 0.3%



Anti-HMGCR antibodies are NOT
seen in usual statin exposed patients

AHHMGCREUSA
msite

AIHMGCRbY P

Do not check Anti-HMGCR antibody

- We do NOT recommend to check Ant-HMGCR antibo
~ Before stating statins

— Statin exposed patients without muscular
symptoms.

— Self limiting typical statin myopathy

1 canathan & Acoanwal ef al

Anti-SRP Subset

- Younger patients

+ Acute onset of severe

weakness with myalgias
- Very high CPK, early
atrophy
- Severe refractory
dysphagia
- No other organ
- Poor prognosis and Bx shows:
refractory to treatment Necrosis (arrow)
Wyophagocytosis (arrowheac)

Grab clo & Nerve, 20

Anti-HMGCR antibody in Statin
Myopathy (self limiting)

+ 51 statin myopathy was compared with 47 controls
Muscular weakness

Moderate

Severe
Croatine kinase >300 units/liter
Myoglobinuria
Rhabdomyolys

Statin Myopathy with + HMGCR antibody : 0%
Controls with + HMGCR antibody : 0%

Mammen ot al

Key clinical features of Immune Mediated Necrotizing
Myopathy (Statin/HMGCR+)

e hi
Middle age to Elderly: M = F

pping statins

oximal weakness); Myalgia

ILD, Sicca, Raynaud’s, Arthritis, Cancer

0; ran K)

« Statin: no particular agent

« Require immunosuppressive therapy (long term)

International Cancer Screening Guidelines
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Otcroyd and Aggervel et o, Nat Rev Rheum 2023
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Anti-HMGCR antibody is highly specific for
immune mediated necrotizing myopathy (80-
% statin history)

Do not rechallenge with Statin

lapse can occur with re-

+ Fibrates
+ Ezetimibe
+ PCSK-9 inhibitors.

International Cancer Screening Guidelines



https://www.ncbi.nlm.nih.gov/pubmed/26515829
https://www.ncbi.nlm.nih.gov/pubmed/26515829
https://www.ncbi.nlm.nih.gov/pubmed/26515829

Treatment updates and Novel Options in
Myositis

Role of Intravenous Immunoglobulin in Necrotizing
Autoimmune Myopathy

mand Kocolosk, DO, o Kio, MD, M
Dvid Locomis, VD Ches Rt dgsarnal, b

Thank you from Pittsburgh
Myositis Center

YouTube channel for patient education: Myositis101
Twitter: @docrota; Facebook: Rohit Aggarwal

Email: Aggarwalr@upmc.edu

No effective FDA Approved Therapies (until recently)

Treatment Considerations

« Stop Statins in anti-Hi
« Steroid Therapy — mode:

- IVIG (Monotherapy or Combination) or Rituximab

qanathan ot al. Expert Rey Clin Immundl. 20

Join our efforts for clinical research or trials in Myositis
through Myositis Clinical Trial Consortium (MCTC)

MCTC

hitps://myositisclinicaltrialsconsortium.org

Email me if interested in myositis : Aggarwalr@UPMC.edu

53
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Efficacy and Safety of IVIG in patients with active
dermatomyositis.
ARandomized, Double-Blind, Placebo-Controlled Phase Ill Trial

Progress in DERMatomyosits (ProDERM) Study

DRIGINAL ARTICLE

Trial of Intravenous Immune Globulin
in Dermatomyositis

Refractory
Myositis
ILD/Ant

synthetase! | Severe muscle /
MDAS anti-SRP

¥
phenolate Or
Tacrolimus (cyclosporine)

‘Cyclophosphamide for
)
Clinical Trials on Tofacitinib, Abatacept, Anifrolumab, ACTH, etc
Nature Review. Treatmert n

Immunogenetics: Does SLCO1B1 increases risk of Statin

Associated IMNM


https://www.ncbi.nlm.nih.gov/pubmed/26515829

No increased prevalence of the SNP
(SLCO1B1 “C” allele) with immune
mediated statin myopathy in anti-
HMGCR-positive patients

Frequency of C Allele

Anti-HMG@R  Controls
antibody (nor mal
population)
Marmmen ot al. A&R 2011

Exposure to Statin upregulate the expression of protein
200/100 kDa

+ Incubation of L tatin with HeLa cells Mevinolin
before labeling of protein in IP,
upregulation of 2

Marnmen e al. ASR 2011

HLA typing (HLADRB1*1101) is strongly
associated with anti-HMGCR antibody

HLADRB1in White  OR: 24.5
100
80

HLADR11

HM din
ngatve Moty (sf
@ntds  Iimting
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HLA typing (HLADRB1*1101) is strongly
associated with anti-HMGCR antibody

Similar to HLA B27 for ankylosing spondylitis

—80-90% patients vs. 7-10% general
population

+ HLADRB1"1101

but cannot be used

— General population frequency



