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What is Myositis?
• myo = muscle; -itis = inflammation
• “Idiopathic inflammatory myopathy” is medical term 

(IIM)
– “idiopathic” = unknown cuase

• Heterogeneous group of autoimmune syndromes; IBM 
often considered separately

• Muscle weakness is due to inflammation in the muscle 
tissue for acute (early) myositis.

• Muscle weakness mainly due to atrophy (muscle loss) 
in long-standing IBM.

• Systemic complications (e.g. lung, joints, skin) are NOT 
typically seen in IBM, but are common in other IIM.



Understanding the Immune 
System
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Control of 
Inflammation/Infection

Immune Response
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Autoimmunity
• Immune response against self

§ loss of tolerance

• Unknown cause
§ susceptibility factors (genetic)
§ environmental triggers

Ø e.g. infection / exposures / aging

• Multiple diseases and “syndromes”
§ which sometimes run in families



Autoimmune Diseases
Disease Target

Rheumatoid Arthritis Joints (synovium)

Sjogren’s Disease Tear/saliva glands –
causes dry eyes/ mouth, 
can be present in IBM.

Scleroderma Skin

Multiple Sclerosis Nervous system

Myositis Muscle
Most AI diseases have multiple targets!



Immune cells (lymphocytes) “attacking” normal muscle 
tissue in a patient with myositis



Conventional Classification of Myositis
• Inclusion body myositis (IBM)
• Polymyositis (PM)
• Immune-mediated necrotizing myopathy (IMNM)
• Dermatomyositis (DM)
• Juvenile myositis (DM >> PM)
• Malignancy-associated myositis
• Myositis in overlap with another rheumatic 

disease

There are many other types of myositis that are much 
more uncommon



How Does a Doctor Diagnose Myositis ?
• Careful history and physical examination including tests for muscle 

weakness

• Blood tests for increased muscle enzymes: CK (also called CPK or 
Creatine Phosphokinase), aldolase

– LDH and Liver Enzymes (ALT/SGPT or AST/SGOT) are also present in muscle 
and may be elevated in most muscle diseases.

• EMG (electromyography): needle study of muscles

• Muscle biopsy:  looking for characteristic pathologic changes in 
the muscle fibers and blood vessels 
Ø “immune cells” including lymphocytes
Ø vacuoles or inclusions in IBM

• Other diagnostic tests: autoantibody testing in blood; MRI; more 
specialized testing to rule out other diseases that might mimic 
myositis



Inclusion Body Myositis

• Most common acquired muscle disease over the 
age of 50

• Sporadic IBM (sIBM) = IBM
• Hereditary IBM (hIBM) is very rare
• Affects men > women at 2-3:1
• Average time from symptom onset to diagnosis is 

~ 5 years



Clinical Features of IBM
• IBM often considered in patients diagnosed with PM 

who do not respond to treatment
• Insidious (very slow) onset of painless muscle 

weakness with slow progression
• Early involvement of specific distal (away from the 

trunk muscles) and asymmetric muscle involvement
– knee extension (quads)
– grip weakness (finger flexors)
– “foot drop”

• Difficulty swallowing

• Characteristic pattern of muscle atrophy and weakness
– forearm flexors, thigh (quadriceps)



Finger flexion weakness

“fist	sign”



Inclusion Body Myositis

“teardrop sign”
“scooped out” forearm



IBM: Quadriceps Atrophy

Felice, Medicine, 2001



T1
Fat = bright

Muscle = dark

STIR
“Edema” = bright (inflammation)
Normal muscle and fat = dark

Normal

Acute DM
Diffuse muscle edema
No fatty replacement

IBM
Fatty replacement 

and edema in quads

Muscle
MRI



IBM pathology
Primary Inflammation Rimmed Vacuoles

Invasion of T 
Cells

Myofiber
Degeneration



Inclusion Body Myositis: Inclusions

p62

“Amyloid” 

deposits 
Electron microscope: 15–21-nm 
tubulofilamentous inclusion



How	certain	is	my	doctor	of	the	IBM	diagnosis?

Data-derived Criteria	(DDC)	for	IBM

All	3	of	the	following	features:

1. Finger	flexion	OR knee	extension weakness

2.		Endomysial Inflammation

3.		Invasion	of	non-necrotic	fibers	OR rimmed	vacuoles

90% sensitivity and 96% specificity
Lloyd TE, et al, Neurology 2014; 83:426-33

Study: Machine-based learning applied to 371 patients
”Gold standard”: Definite diagnosis of IBM made by specialist



Is	the	IBM	autoantibody	a	useful	diagnostic	
test?

• Autoantibody recognizes cytosolic 5'-nucleotidase	1A	(NT5c1a	or CN1a)
– 72%	sensitive
– 92%	specific
– Recent studies show	variable sensitivity (37-76%)		à If negative,	NOT	helpful
– Larman,	et	al.		Ann	Neurol,	2013

• Our study (Lloyd	et	al.,	Arthritis Care Research 2016)
– 71	(61%)	of	117	patients with	IBM,	
– 2	(5%)	of	42	patients with	PM	or healthy volunteers
– 10	(23%)	of	44	patients with	Sjögren’s syndrome

• Multiple other studies:	range 0-36%.

– 13	(14%)	of	96	patients with	Lupus (SLE):	
• Multiple other studies:	range 0-20%.

– Thus,	even if antibody positive,	not	entirely specific for	IBM.
• Conclusion:		cN1a	antibody	testing	may be	helpful	in	atypical	cases

– Rimmed	Vacuoles	present	in	83%	of	ab-negative	patients;	62%	of	ab-positive
– Thus	vacuoles	less	like-likely	to	be	testing	in	ab-positive	patients



• Polymyositis
– Patients	often	treated	aggressively	with	immunosuppressive	

medications,	leading	to	complications
• Rimmed	Vacuole	Myopathies

– Inherited	Myopathies
– Hereditary	IBM	(clinically	usually	distinct)
– Oculopharyngeal Muscular	Dystrophy	(OPMD)
– Limb	Girdle	Muscular	Dystrophy	(LGMD)

– Dysferlinopathy,	ANO5	
– Fascioscapulohumeral dystrophy	(FSHD)

– Colchicine,	chloroquine,	hydroxychloroquine?	(toxic)
– Denervation	(eg ALS)

IBM “mimics”



My doctor says there’s no 
treatment for IBM, is that true?

No! While there’s no cure, 
there are many things you can 
do to manage the disease.



Where	to	get	information	on	different	
therapies?

• Reliable	Websites
– Myositis.org
– Cureibm.org
(Kevin	Dooley	MD)
– MDA	website
– For	doctors:

• Uptodate
• Pubmed

• Be	cautious
– Patientslikeme
– Facebook
– Blogs
– Google



1. Maintain	quality	of	life
2. Avoid	complications:	falls	and	choking





IBM	Treatment	- Immunosuppressives
• Do	some	patients	partially	respond	to	immunosuppression?

– Some IBM	specialists	will	try methotrexate	or	other	agent	but	taper	if	no	
objective	sign of	improvement	or	at	least	stabilization	in	strength.

– CK	can	NOT	be	used	to	measure	treatment	response.

• Case:	68	yo woman	18	mos progressive	weakness,	starting	with	left	foot	drop,	
progressing	to	proximal	bilateral	leg	and	hand	weakness	and	dysphagia.
– Exam:	typical	pattern	of	weakness,	CK	~1000
– EMG:	irritable	myopathy
– Muscle	Bx:	intense	inflammation	With	rimmed	vacuoles



• Do	some	patients	partially	respond	to	immunosuppression?
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IBM	Treatment	- Immunosuppressive



Griggs R C Neurology 
2006;66:S30-S32

Natural History of IBM

Quantitative
Myometry





EBM	(Evidence	Based	Medicine)	for	IBM
Conventional	treatments
• Diet
• Medications

– Immunosuppressive	meds
– Muscle	growth	promoting	meds
– Mainstream	supplements

• Devices
– Walking	aids
– Ankle-foot	orthoses

• Therapies
– Physical	therapy	/	exercise
– Occupational	therapy

• Procedures
– Esophageal	dilation
– Cricopharyngeal myotomy

“Alternative”	treatments
• Diet
• Medications

– “Antiinflammatory”	supplements
– “Bodybuilding”	supplements
– Other	nutriceuticals

• Devices
– Exoskeleton
– E-stim (electrical	stimulation)

• Therapies
– Massage
– Accupuncture

• Procedures
– Stem	cell	injection
– Hyperbaric	oxygen	chamber



Clinical	Trials

Why	so	few	clinical	trials	in	sIBM?
1. Pathogenesis	poorly	understood!

– Good	drug	targets	are	unknown.
– Lack	of	preclinical	animals	models	

2. Trials	are	expensive.
– Pharma will	fund	clinical	trials	for	rare	diseases	if	can	
patent.

– Better	surrogate	biomarkers	need	to	be	developed.
– “Humanized”	mouse	models	may	help.



Speech	therapy	(SLP)
• SLP referral for dysphagia
• Problems diagnosed by Video Fluoroscopy Swallow 

Study with SLP Guidance

Physical	therapy	(PT)	and	Exercise:
• Stretching to maintain flexibility/avoid contractures
• Exercise: Low impact (eg water aerobics), high 

frequency, endurance exercises
Occupational	therapy
• Mild: “Hand Helper” device to maintain strength and 

flexibility
• Moderate:  Occupational/Hand therapy

• Exercises
• Bracing, interphalyngeal (IP) fusion

Therapy - Overview



• Usually	caused	by	constriction	of	upper	esophageal	
sphincter	(UES)	due	to	cricopharyngeus involvement

• Diagnosis:
– Video	Fluoroscopy	Swallow	Study	with	SLP	Guidance

• Management:
– Mild:

• Heimlich	maneuver	training
• SLP	referral	- exercises

– Moderate:
• GI	referral	for	esophageal	dilation

– Severe/Refractory:
• ENT	referral	for	surgery	(cricopharyngeal myotomy)
• Consider	feeding	(PEG)	tube	if	weight	loss.

Dysphagia in IBM



Ankle-foot	orthoses

Stance
Control
Orthosis

Carbon
Fiber

GRAFO
“ground 
reaction”

AFO Carbon
Fiber
AFO

$45 $26 $260

Ossur
“Foot-up”



Custom fitted carbon fiber 
ground reaction AFO with 
removable custom fabricated 
knee orthosis addition to 
control genu recurvatum



“Alternative”	Devices







Massage,	Accupuncture
• Little	scientific	evidence	
that	it	is	helpful

• Essentially	impossible	to	
conduct	placebo-
controlled	trial

• Minimal	risk
• Placebo	effect	is	real	and	
can	be	beneficial!

• So,	if	it	works	for	you	
that’s	great!



Medications
Conventional	treatments
• Immunosuppressive	meds	(SE)

– IVIG
– Methotrexate
– Statins

• Muscle	growth	meds	(SE)
– Oxandrolone /	testosterone
– Bimagrumab*(research	only)
– AAV-Follistatin*(research	only)
– Growth	Hormone

• Mainstream	supplements
– Creatine (cheap)
– CoenzymeQ10	(can	be	pricey)

“Alternative”	treatments
• “Anti-inflammatory”	
supplements	/	diet

• “Bodybuilding”	
supplements

• Myo-X



Myostatin Inhibitor	Hype	and	Failure



• For	alternative/off-label	treatments	(AOTs)	consider	
risks/costs	vs benefits
– If	plausible	mechanism,	evidence	of	efficacy	in	other	

muscle	diseases,	and	low	risk/cost	– I	recommend.
• Exercise
• Creatine
• Consider:	CoenzymeQ10
• If	doctor	recommends	statin,	I	recommend	rosuvastatin
lowest	dose.

– If	lack	of	clear	mechanism	or	efficacy	but	negligible	side	
effects	– I	am	neutral/supportive.

• Massage
• Accupuncture
• Placebo!		-- the	power	of	positive	thinking.

SUMMARY



Monoclonal antibodies to ligands or 
receptors

• Follistatin gene	therapy	
trial
– Jerry	Mendell at	
Nationwide	

– 3	low	dose,	3	medium	
dose,	3	high	dose	

– Bilateral	quad	injections

Bimagrumab





RESILIENT	Study:	A	Phase	IIb/III,	Randomised,	Double-Blind,	
Placebo-Controlled	Study	of	Bimagrumab in	Inclusion	Body	Myositis

Hanna	MG,	Badrising UA,	Benveniste,	O,	Lloyd	TE,	et	al	(Lancet	Neurology)	in	press.

Patients:	
240	men	and	women	(aged	36-85)	
24	sites	internationally;	12	in	US



Negative	primary	outcome	but	promising	
secondary	outcome	measures

Primary: 6 minute walk distance
• no significant difference
• High variability

Dexa – dose-dependent increase in 
muscle mas
sIFA – dose-dependent improvement 
in PROs.



What	is	primary	cause	of	disease?
– Autoimmune?

• Invasion	of	healthy	myofibers by	CD8+	T	cells
• Increased	prevalence	of	other	autoimmune	diseases

– Association	with	Sjögren’s,	Sarcoid
• Increased	association	w/	specific	HLA	haplotypes	(HLA-DR3)
• Early	HIV-myositis	looks	autoimmune,	but	evolves	into	IBM-like	

phenotype	(Lloyd	et	al,	Neurology,	2017).	
– Degenerative?

• A	disease	of	aging	(typically	over	50	yo)
• Accumulation	of	amyloid,	aggregates,	autophagosomes
• Not	responsive	to	immunosuppression
• IBMPFD (rare	genetic	form	of	IBM	with	Paget’s	disease	and	

Frontotemporal	dementia).		
– Same	mutations	in	VCP	gene	also	cause	ALS	/	FTD.
– Reports	of	pathogenic	VCP	mutations	in	patients	with	clinical	features	of	

sporadic	IBM



A New Xenograft Model of IBM to study the 
disease and develop new treatments 

Britson et al JOVE– Wagner Lab

(3) Xenografts are 
transplanted into host 

mice 

(1) Muscle 
Biopsy Sample

(2) Donor muscle 
dissected into 
small pieces

NOD-Rag1null IL2rγnull

Human Spectrin

Mice do not make  mature B or T cells

Patient 
biopsy



OKT3	treatment	dramatically	reduces	number	of	
inflamm cells	– what	about	muscle	degeneration?
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