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1. Déficit proximal bilatéral et symétrique;

2. Anomalies à la biopsie musculaire :
1. Nécrose de fibres musculaires; 

2. Régénération; 

3. Infiltrats inflammatoires périvasculaires et interstitels avec destructions des 

fibres. 

3. Elévation des CPK, Transaminases, LDH ou aldolases;

4. EMG : Sd myogène

5. Rash cutanés typiques.

• DEFINITIF : 4 des 5 critères

• PROBABLE : 3 des 5 critères



Neurology, 1995



EMG, MRI, auto-Abs

Myopathies Nécrosantes AI

Nécrose + régénération sans inflammation



Actual classification of myositides

• Dermatomyositis, 30% paraneoplastic

• Inclusion body myositis

• Polymyositis

• Overlap myositis (Troyanov)
– Myositis associated to a connective tissue disease

– Myositis with associated Abs (PmScl, Ku …)

– Myositis with specific Abs (anti-synthetases, anti-SRP…)

• Immune mediated necrotizing myopathies (Hoogendijk)
with anti-SRP+, anti-HMGCoA Reductase+ (post-
statines), or paraneoplastic



Myositis specific auto-antibodies

Benveniste, Curr Opin Neurol, 2016



Utilisation des tests commerciaux

12 Ac

15 Ac





Multiple Correspondence Analysis (MCA) and Hierarchical Cluster Analysis (HCA)

Cluster 1 = IBM, anti-cN1A

Cluster 2 = IMNM, anti-SRP&HMGCR

Cluster 3 = DM, anti-Mi2, TIF1g, MDA5…

Cluster 4 = OM, anti-Jo1, PL7, PL12…

Biobank, n=400

Kuberaka Mariampillai, submitted





TIF1g

NXP2

MDA

5

SAE

Mi2

Overlap myositis
D

e
rm

a
to

m
y
o

s
itis

HMGC

R

Sero-

20%

SRP

Immune mediated necrotizing myopathies

Sero-

50%

In
c
lu

s
io

n
 b

o
d

y
 m

y
o

s
it

is

cN1A
Sero-

66%

Ku

Pm-

ScLRNP

Ro52

ASA

Jo1

PL7

PL1

2

OJ

EJ

ZO

KS Tyr

Ex-polymyosites



Pronostic des myosites

N=62

Long term fonctional prognosis: muscle damages 
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Fréquence des PID

26 %                       840
Marie I., Presse Med 2006; 35: 683-95



Présentation PID: TDM / Histologie

TDM HISTOLOGIE

Nom Lésions Topographie Nom Lésions

PINS

+++

Verre dépoli

Réticulations

Bronchectasies

Bases

Sous pleural

Bilatéral

NSIP

Inflammation 

Fibrose

Architecture   

préservée

FPI

Rayon de miel

Réticulations

Bronchectasies

Bases 

Sous pleural
UIP

Fibrose dense

Architecture  

remodelée

PIA

(SDRA)

Verre dépoli

Condensations

bronchectasies

Diffus DAD

Inflammation

Œdème

Mb Hyalines

+/- fibrose

POC

Condensations

Nodules

Sous pleural

Péribronchique

Pneumonie 

Organisée

Condensation 

alvéolaire
Inflammation

PINS: Pneumopathie Interstitielle Non Spécifique

FPI: Fibrose Pulmonaire Idiopathique

PIA: Pneumopathie Interstitielle Aiguë

POC: Pneumopathie Organisée Cryptogénique (BOOP)

UIP: Pneumopathie Interstitielle Commune

DAD: Dommages Alvéolaires Diffus

PINS

POC

PIA

FPI



• AEG (-10 kg en 2 mois) 

• Apyrétique  

• Arthralgies mains

– Petites et grosses articulations 

– Synovites des fléchisseurs des doigts

• Dermatologiques

– mains de mécaniciens 

– oedème du visage et palpébral 

– signe de la manucure nécroses cutanées (mains, 

coude, visage)

• Dyspnée NYHAII, toux +++

• Myalgies

Patiente de 37 ans, hospitalisée via le SAU



• Biopsie musculaire :

• CPK : 300 U/L

• FAN : 1/320

C5b9



• Œdème des paupières

• Ulcérations (buccales et nasopharyngées)

• Rash malaire

• Arthralgies

• AAN anti-MDA5 +++

• Dépôt complément sur les capillaires

• CPK

Dermatomyosite ou Lupus?
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Arthritis 2005



J AM Acad Dermatol, 2011







93-100%

65-100%

40-85%

20-50%

Décès: 12-37%

En France: 18/60 (30%)

Hamaguchi al. 2012 

5 séries de patients anti-MDA5+

Mi2

Tif-1g

MDA5

Gono T, Rheumatol. 2010

Hoshino K, Rheumatol. 2010

Hamaguchi Y, Arch Dermatol. 2011

Hall JC, Arthritis Care Res. 2013



Greenberg et al 2005. Ann Neurol.
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Première description des anti-Jo-1

1980

31%



Cible des Ac anti-Jo-1

Inhibition de la synthèse des histidyl-tRNA

Effect  Kinetic  



Première série de cas

PM + PID + Raynaud + mains de mécanicien + arthrites = 

syndrome des anti-synthetases

n=29

- 19 anti-Jo-1

- 4 anti-PL7

- 6 anti-PL12



Anticorps anti-synthetases

• Ac anti-aminoacyl-t-RNA-synthetases :

- Anti-JO1 (histidyl t-RNA),

- PL7 (threonyl t-RNA), 

- PL12 (alanine t-RNA), 

- OJ (isoleucil t-RNA),

- EJ (glycyl t-RNA) etc…

• AAN

• Dot myosite



PINS

233 patients





J Rheumatol 2012

• Suivi : 4,5 ans

– Pas besoin de “DMARD”: 14 patients (29%)

– Besoin de “DMARD”: 34 patients (71%)

• Facteurs prédictifs du besoin de “DMARD” :

– Mains de mécanicien : p=0.02

– Haut CPK (6000 vs. 1000): p=0.002

– Score de PINS (7 vs. 4): p=0.04

– CPT (57% vs. 70%): p=0.02



Data analysis

• Type and extent of ILD  assessed in 

consensus by two chest radiologists

• Five levels were reviewed: 

1- Great vessels

2- Aortic arch

3- Carina

4- Left inferior pulmonary vein

5- Halfway point between level 4 and 

extreme left costophrenic angle



%

Results: first evaluation  

% of ILD



Patterns of ILD at first evaluation
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Topography of lesions



Associated findings

• Diaphragmatic dysfonction: N=9

• Oesophagal hypotonia: N=5

• Pulmonary artery trunk enlargement:   

Diameter > 30 mm N= 5



• Follow-up HRCT N=26

• Mean follow-up time 29 months

Results: follow-up  



➢ Onset of ILD N=2 

➢ Change in pattern N=10

➢Apparition of OP n=4

➢Apparition of cellular NSIP n=4

➢Fibrosing evolution n=2

➢ 2 cellular NSIP              fibrosing NSIP 

Results: follow-up  

91% ILD at the end of the study 



Evolution 

– Stable N=11

– Worsened N=12

– Improved under treatment N=3

Results: follow-up  



Example 1

06/2006                 04/2008                 



11/2006                 03/2008                 

Example 2



Example 3 

11/2007    11/2008



CATR.PAT Study, PHRC 2014

• Mars 2018

• PID avec un antisynthetase

• 88 patients

Corticosteroids

Tacrolimus

Cyclophosphamid

e

Azathioprine

-2 0    4    8    12   16   20      52





Spécificité et sensibilité des critères 

histologiques chez les patients anti-Jo-1+ 

• Série Parisienne de biopsies musculaires : n=53

• Série Berlinoise : n=19

• Cas contrôles

– DM: n=17

– MNAI: n=21

– MI: n=16 

Collaboration avec:

Yves Allenbach, Baptiste Hervier

Werner Stenzel



1. Nécrose périfasciculaire (non observée au cours DM ou PM)

2. Atrophie périfasciculaire (DM like)

1 2



3. Fragmentation du périmysium (alcaline phosphatase)

3







En conclusion

• Ensemble de signes clinico-pathologiques définissant un groupe

homogène de patients

• Biomarqueur spécifique = Ac anti-synthetase (par ex. Anti-Jo-1)

• Modèle chez la souris

• Correlation entre le niveau du biomarqueur (titre des Ac) et l’activité

de la maladie

Définition d’une maladie indépendante :

La maladie des anti-synthetases!

• Ni un syndrome, ni une PM ou une DM!



Multiple Correspondence Analysis (MCA) and Hierarchical Cluster Analysis (HCA)

Cluster 1 = IBM, anti-cN1A

Cluster 2 = IMNM, anti-SRP&HMGCR

Cluster 3 = DM, anti-Mi2, TIF1g, MDA5…

Cluster 4 = OM, anti-Jo1, PL7, PL12…

Biobank, n=400

Kuberaka Mariampillai, submitted
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EMG, MRI, auto-Abs

Myopathies Nécrosantes AI

Necrosis + regeneration without inflammation



Signal recognition particule (SRP)

Berg et al. Biochemistry. 2012 The cell, 4th edition. 2006



3-hydroxy-3-methylglutaryl-CoA-

reductase (HMGCR)

DeBose-Boyd, cell research. 2008 

statins



Corrélations entre CPK et titres Acs

Benveniste et al; Arthritis, 2011

Allenbach et al;  Medicine,  2014



Quantification de la nécrose musculaire
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Nécrose : rôle du complément

C
5

b
9

C1q IgG

Anti-SRP Anti-HMGCR

LGMD2I DMD

Hallstrom T and Riesbeck; 

Trends in microbiol.,2010



Commercial anti-SRP polyclonal Ab

Commercial anti-HMGCR monoclonal Ab

Patient’s purified anti-SRP

Patient’s purified anti-HMGCR

Comment ces Acs atteignent leurs cibles? 





IMNM, HMGCR and muscle strength



IMNM and severity



IMNM and MRI
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V. Madan, Clin Exp Dermatol, 2009; 34:451-5



J Rheumatol, 2009;36:2704-10

DM



Arthritis 2006



Rheumatology 2010

p155/140 = TIF1-g = TRIM33 = Ret-fused gene 7 = PTC 7 = ectodermin 

Facteur nucléaire agissant comme une ubiquitin ligase de Smad4



• Negative predictive value: 93%

• OR = 18 [95% IC 8-40]

Selva-O’Callaghan, Curr Opin Rheumatol, 2010



Dermatomyosites à anti-NXP2 

Arthritis & Rheumatology 13



12/2008 12/2011 04/2012

Calcifications







 Trois patients avec des anti-NXP2 



DM with anti-Mi2 

Poster: 1112



Neurology. 1998 Mar;50(3):764-7. 

HE C5b9

4 cases with cancer

• Lung

• Bladder

• Gastric

• Colon



• Occurrence of malignancy by 

calculating the standardized 

incidence ratio within 3 years, 

either before or after, the 

diagnosis of myopathy.

• Comparison of numbers of 

observed cancers to those 

expected in the general 

population sharing the same 

age and gender. 

MNAI, auto-Ac et cancers



• Malignancy occurred in 29% of MSA - patients, 17% of anti-HMGCR + and 8% 

of anti-SRP + patients. 

• Mean age at the diagnosis of cancer was 73 ± 6 years in MSA -, 67 ± 15 years 

in anti-HMGCR+ , and 68 ± 10 years in anti-SRP + patients.





Conclusions on prognosis

• Risk of cancer:

– Increase with age 

– Anti-TIF1-g, anti-NXP2, anti-Mi2 (?)

– seronegative IMNM, Anti-HMGCR

• Severity of ILD
– Anti-MDA5

– ASA: anti- PL7/PL12/EJ… > anti-Jo1

– Anti-Ku, anti-Pm-ScL…

• Pronounced muscle damage
– Anti-SRP > young anti-HMGCR > other IIM

– Anti-FHL1
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Neurology, 1995



Début

Diagnostic

=

Aide à la marche

Chaise roulante Décès

5 a. 9 a.

61 a. 66 a. 75 a. 80 a.

n = 136





sIBM clinical features/ diagnosis criteria





Evaluation

Visit 1 Visit 2

9 months

Visit 3

4 years



Mesure de la force à J0

left

right
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Changement après 9 mois



Evolution sur 4 ans
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Survie depuis les premiers signes

82 ans

Benveniste O, Brain, 2011



Histologie

Benveniste O, Acta Neuropath, 2015



Many proteins related to neurodegenerative diseases: 

• b-amyloid and bAPP

• phosphorylated tau   

• 1ACT

• -synuclein

• prion protein

• ApoE

• b-crystallin

• Parkin

• copper zinc superoxide dismutase

• manganese superoxide dismutase

• apoptotic regulators (Bcl-2, Bcl-x and BAX)

• Lipoprotein receptors

• Ubiquitins

Contenu des inclusions protéiques

Amyloid deposits

IBM AD

Werner Stenzel



Unanswered question

Dalakas M, Nat Clin Pract Neurol. 2006  

Is IBM a degenerative or an inflammatory myopathy?

ICOS

Treg

IFN-g

CD28-

Plasma

cells

?





Anti-cN1A





24/135 DM patients (18%)





Neurology 2014

• Finger flexor or quadriceps weakness, and 

• Endomysial inflammation, and

• Invasion of nonnecrotic muscle fibres or rimmed vacuoles 

→ 90% sensitivity and 96% specificity 



n = 136



Description des traitements reçus par 

71 (52%) des patients

Molecules and duration Results

Corticosteroids (prednisone, 1 mg/kg/day) 65 (92%)

(n=63)

Intravenous Immunoglobulins 40 (56%)

(n=39)

Azathioprine 19 (27%)

(n=17)

Methotrexate 23 (32%)

(n=21)

Combination of treatment

Corticosteroids only

Corticosteroids and other drugs

Other drugs only

19 (27%)

46 (65%)

6 (8%)

Duration of treatment, months [n=69] 41 [13.0-89.2] ~ 3.5 years



Status at the last visit Untreated

(n=65)

Treated

(n=71)

p

CK, u/ml (n=87) 367 [219 -649] 209 [117-559] 0.11

Grip test (n=76) 13.4 [11.0-17.2] 13.5 [9.0-18.0] 0.84

Walton (n=113) 4 [3-6] 6 [3-6] 0.007

RMI (n=88) 11 [9-13] 10 [4-11] 0.004

IWCI (n=71) 50 [30-65] 40 [25-50] 0.04

Current handicap for walking (n=136)

None

1 or 2 canes

Wheelchair

20 (31%)

26 (40%)

19 (29%)

13 (18%)

26 (37%)

32 (45%)

0.10

Comparison entre les patients traités ou non

O Benveniste. Brain, 2011



Estimates of covariate effect on each 

transition in the multi-state model

Transition HR (95%CI) p

Age at first symptoms

(> 60 yrs vs <60 yrs)

No handicap – walking with aid

No handicap – wheelchair

Walking with aid – wheelchair

Alive - Death

1.98 (1.27-3.08)

0.62 (0.19-2.07)

1.35 (0.68-2.71)

3.65 (1.22-10.92)

0.003

0.44

0.39

0.02

Treatment

(Yes vs No)

No handicap – walking with aid

No handicap – wheelchair

Walking with aid – wheelchair

Alive - Death

2.05 (1.30-3.25)

2.09 (0.70-6.24)

1.74 (0.92-3.30)

1.47 (0.67-3.22)

0.002

0.18

0.09

0.34



Corticothérapie et IBM

• Retrospective

– 112 pts in 15 trials (6 single 

cases)

– retrospective diagnoses in some

– doses 20 to 100mg

– 2 weeks to 2 years

– insufficient info on dosing regime

3 

sustained 

responders 

77 non-

responders 

23 partial 

responders



Corticothérapie et IBM

• Prospective

– 2 open label trials

– 8/8 deteriorated (RJ Barohn, neurology 1995)

– 36/36 deteriorated at M4 (60 mg/d prednisone ± Ig IV) 

(Dalakas, Neurology, 2001)

• No significative change of the QMT or MRC score



• 9 patients: 25 mg subcutaneously twice weekly 

• Duration: 17 ± 6.1 months 

• No effect:

– Patients MVIC composite score: –0.36 (SD 0.26)

– Control group (placebo subjects from beta-interferon 1a 

trials):      –0.19 (SD 0.74, p > 0.05)



IBM: 6 études contrôlées prospectives

Authors N Intervention Efficacy

Dalakas, 1997

Walter, 2000

Dalakas, 2001

Muscle study Group, 2001 

and 2004

Rutkove, 2002

Badsrising, 2002

19

22

34

57

19

44

IVIg or placebo

IVIg or placebo

CS + IVIg or placebo

Beta IFN or placebo

Oxandrolone or placebo

MTX or placebo

No, 3 mo

No, 6 mo

No, 3 mo

No, 6 mo

No, 3 mo

No, 12 mo



Traitement des IBM, en pratique :

• Kinésithérapie +++

• Si patient « jeune », évolution rapide, biopsie très 

inflammatoire…

• Prednisone (1 mg/kg/j) 

• MTX 

• Pour une durée finie (3 à 6 mois)

• Si trouble de la déglutition

• IgIV

• Myotomie cricoïdienne



Efficacy and Safety of Bimagrumab/BYM338 at 52 Weeks on Physical

Function, Muscle Strength, Mobility in sIBM Patients (RESILIENT)

Phase II/III: 240 patients

Sponsor: Novartis Pharmaceuticals 

ClinicalTrials.gov Identifier: NCT01925209

Anti-myostatin



6MWD 



Quadriceps strength (QMT) 



Rational for the use of rapamycin = sirolimus

Y Allenbach, PLoS One 2014
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SA Greenberg, Brain 2016



Y Allenbach, Am J Pathol 2009

Myosin in IFA 

D0 D7 D24D14

Purified myosin in CFA 
+ 

Pertussis toxin Myosin in IFA 

Model of Autoimmune Experimental Myositis
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Effect of  Rapamycin in our mouse model

PBS           1mg          3mg PBS           1mg          3mg
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PBS          Rapa 3mg
N Prevel: PLoS One 2014





RAPAMI
• Prospective, randomized, controlled, double blind, 

monocentric, phase IIb trial evaluating the efficacy at 52 week 

of rapamycin in 22 patients compared to 22 with placebo. 

• Rapamycin/placebo oral solution: 2mg/kg/day, adapted to 

rapamycinemia

• Inclusion Criteria: IBM

• Finger flexor or quadriceps weakness, and 

• Endomysial inflammation, and

• Invasion of nonnecrotic muscle fibres or rimmed vacuole TE Lloyd, Neurol 2014



Exclusion criteria

• Impossiblility to walk 10 meters

• Hypersensitivity to rapamycin or one compound of the oral solution

• Severe respiratory insufficiency (FVC < 50% and/or FEV1 < 50%)

• Severe chronic kidney disease (Estimated Glomerular Filtration 

Rate < 15 ml/min and/or proteinuria > 0.3 g/24h)

• Chronic liver disease (cirrhosis and/or ALT/AST > 2.5 normal 

values)

• Cancer non in remission (necessitating specific treatment) during 

the past 12 months

• Connective Tissue Disease non in remission (necessitating specific 

treatment) during the past 12 months

• Pregnancy

• Seropositivity for HIV, HCV or HBV

• Total cholesterolemia > 8 mmol/l

• Triglyceridemia > 5 mmol/l

• Hemoglobinemia < 11 g/dL

• Thrombopenia < 100 000/mm3

• Neutropenia < 1500/ mm3

• Lymphopenia < 1000/ mm3



Primary endpoint

• Stabilization of maximal voluntary quadriceps isometric 

strength assessed with a dynamometer (Biodex System3 pro). 
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Secondary endpoints

• Safety, 

• Other muscle groups strength (QMT),

• Distance walked in 6 minutes (6MWD), 

• Pulmonary functional tests (FVC), 

• Functional scales (IBMWCI), 

• Questionnaires (IBMFRS, nbr of falls)

• Muscle quality assessed by quantitative MRI.



IBM weakness composite index (IBMWCI)

O Benveniste, Brain 2011



Inclusions of the 44 IBM patients
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Predicted speed of inclusion

• Last day of one year treatment of the 44th patient: April 28th 2017

• Data base locked: July 15th 2017 

June 2015 April 2016



At inclusion
Rapamycin

N=22

Placebo

N=22

Mean SD Mean SD p

Sex 12 ♂ 10 ♀ 11 ♂ 11 ♀ 0.7

Age (y) 67 7.6 65 8.6 0.5

Disease duration 2.9 3 3.3 2.7 0.4

6MWD (m) 380 129 333 125 0.2

Quad (Nm) 29 21 37 33 0.6

Grip (daN) 16 8 13 10 0.2

FVC (%) 109 21 104 19 0.5

IBMWCI (max 100) 65 12 60 20 0.4

IBMFRS (max 40) 32 3.5 31 6.2 0.2

CK 384 342 716 898 0.3

Anti-cN1A+ 7 9 0.3
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Avant 2013, seuls 10 essais randomisés 

controllés (PM/DM) 
Authors, year type N Intervention Efficacy at x 

months

Dalakas, 1993 DM 15 IVIg vs pbo Yes at 3

Miller, 1992 PM/DM 39 PE, leukap vs pbo No at 1 

Muscle Stud Gp, 2001 DM 16 Etanercept vs pbo No at 12

Takada, 2002 DM 13 Eculizumab vs pbo No? at 2

Coyle, 2008 PM/DM 18 Infliximab vs pbo No at 3 

Bunch, 1980 PM 16 Pred+ AZA vs pbo No at 3 

Villalba, 1998 PM/DM 30 MTX vs MTX+AZA Yes at 6 

Vencovsky, 2000 PM/DM 36 Pred+CSA vs MTX Equival at 6

Miller, 2002 PM/DM 28 Pred+MTX vs AZA Equival at 12

Van de Vlekkert, 2010 PM/DM 62 Pred vs Dexa Equival at 18

Differents critères de jugement : MMT en 5 à 13 points sur 18 à 26 muscles



Avec de nombreux biais!

Gordon PA et al. Cochrane Database of Systematic Reviews 2012, Issue 8.

Conclusion: lack of high quality RCTs that assess the efficacy and 

toxicity of immunosuppressants







Early

Late

83%

Median time to achieving a DOI of 20 weeks in both groups (much 

longer than the 8 weeks of placebo controlled double blind phase)





• Also, for outcome measures?

• Around the table

- 18 experts, 7 specialties (dermatology (1), internal medicine (4), 

neurology (6), pediatric rheumatology (2), physiotherapy (1), 

pneumology (1), and rheumatology (3)) 

- 8 countries (Belgium, France, Norway, The Netherlands, Spain, 

Sweden, the United Kingdom, and the United States of America)

- 3 patient representatives (UK, France, Netherlands)

R. Aggarwal (rheumatologist, USA); Y. Allenbach (internist, France); O. Benveniste (internist, France); 

J. de Bleecker (neurologist, Belgium); H. Devilliers (internist, France); D. Hilton-Jones (neurologist, UK); 

J-Y. Hogrel (bio-engineer, France); I. Lundberg (rheumatologist, Sweden); A. Mammen (neurologist, USA); 

C. Oddis (rheumatologist, USA); G. Padberg (research director ENMC); L. Rider (pediatric rheumatologist, 

USA); M. Rose (neurologist, UK); H. Sanner (pediatric rheumatologist, Norway); A. Selva O Callaghan 

(internist, Spain); M. de Visser (neurologist, The Netherlands); A. Wells (pulmonologist, UK); 

V. Werth (dermatologist, USA).



Critères d’inclusion pour les essais futurs

Recommandations du groupe:

- Classer les patients par phénotype, anapath et les Acs !

Par ex : anti-synthetase ≠ DM ou PM

- Recruter des groupes homogènes de patients ! 

1. IBM

2. DM adulte (exclure anti-MDA5, anti-Tif1g…)

3. DMJ

4. Anti-Synthetase (par ex anti-Jo1)

5. MNAI (anti-SRP ou HMGCR)

(6. PM)



Medical Research Council

Mesure de l’amplitude du movement

« Range of motion »



MMT Kendal et MRC



For a given level of whole muscular strength 
(0 on the arbitrary unit -6 to +6 scale) 

The probability of scoring 1, 2, 3, or 4 was almost the same !

Concerns regarding MMT8

• Evaluation of gluteus medius and quads

• Kendall with 10 point scale

- 7: holds test position against slight to 

moderate pressure, 

- 8: moderate pressure, 

- 9: moderate to strong pressure

Proposition of the group (to be evaluated): MMT5 vs. MMT8

• Deltoids, biceps brachii, psoas, hamstrings, neck flexors

• Use 0-3 scoring: 0=paralysis; 1=severe weakness; 2=slight weakness; and 

3=normal strength  (compare to 0-10 scoring)



Critères de jugement pour les essais

Core set domain Method of assessment

Physician’s 

global activity 

assessment

Horizontal 10-cm VAS

Patient’s/parent’s 

global activity 

assessment

Horizontal 10-cm VAS

Muscle strength MMT, including proximal, distal, and axial muscles 

assessed on 0–10-point

or expanded 0–5-point scale

Physical function HAQ; for pediatrics C-HAQ and CMAS

Muscle-

associated 

enzymes

At least 2 of CK, LDH, AST, ALT, or

aldolase tests

Extramuscular

activity 

assessment

Extramuscular portion of the Myositis Disease Activity 

Assessment Tool (MDAAT)

From Rider et al, 2004

Accelerometer (GENEActiv device) 

proven in both small scale studies and large 
international cohorts 

can collect data for periods of 7 days to over a 
month

Specific software for analysis

is scientifically  validated (107 publications)
http://www.geneactiv.org/resources-support/publications/

439 clinical trials with accelerometers (clinical 
trial.gov): 

physical activity, obesity, heart disease, cancer, 
muscle disease (n=3),  …

DOI-IMACs

20% or more in 3 of 6 outcome 

measures, with no more than 2 variables 

worsening by ≥25% (excluding MMT)

http://www.geneactiv.org/resources-support/publications/


Et demain : application smart phone?
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161

+55%, p=0,01
+24%

M6M1

Accelerometry is promising!

N=5 IIM patients (2 DM, 3 IMNM), starting prednisone+MTX+IVIg



Evaluation de la force

Testing SRM ES % pt improv

Shoulder

abduction
+ 1.0 1.10 0.9 58%

Elbow flexion + 0.6 0.95 0.91 50%

Neck flexion + 1.0 0.88 0.82 47%

Limb abduction + 0.7 0.71 0.65 25%

Knee flexion + 0.7 0.82 0.78 43%

Knee extension + 0.5 0.52 0.53 25%

Thigh flexion + 1.2 1.24 0.98 63%

N=51 IIM patients, evaluated at D0 & M6



Evaluation de la force

N=51 IIM patients, evaluated at D0 & M6





PLoS One. 2015 Nov 5;10(11):e0133702

RTX: 1 g à J0, J15 et M6



Evaluations musculaires

50% d’amélioration
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139 patients

54 centres

22 countries

2 years of tt









Recommandation

Troyanov et al. Medicine 2005; 84(4): 231-49





Traitement des PM/DM/MNAI, en pratique :

• Prednisone (1 mg/kg/j) 6 semaines puis diminution 

• MTX (ou Azat)

• Si gravité IgIV (3 à 6 cures)

• Puis : MTX + Azat, MMF, EDX, RTX (si auto-Ac)…

A définir :

• Place du RTX pour les différentes MAI?

• Place du RTX en monothérapie?

• Schéma du traitement d’entretien : 1g tous les 6 mois?

• Durée du traitement d’entretien par RTX: 3 ans?

3 ans…



Greenberg et al 2005. Ann Neurol.



JAK inhibitors pathways



Jakinibs



L Ladislau, Brain 2018



J Rheumatol 2012

• Follow-up: 4,5 years

– No need of DMARD: 14 patients (29%)

– Need of DMARD: 34 patients (71%)

• Predictive factors of DMARD need:

– Mechanic’s hands: p=0.02

– high CK (6000 vs. 1000): p=0.002

– NSIP score (7 vs. 4): p=0.04

– TLV (57% vs. 70%): p=0.02



17 patients, all under corticosteroids

Median follow-up:  32 mois

Good response: 70% !

PID



Respiratory Medicine 2013

46 patients: 24 CYC, 13 AZA, 9 MMF

Equivalent efficacy



n=25

EDX: 9

n=24

CSA: 7

EDX: 2



CATR.PAT Study, PHRC 2014

• Mars 2018

• PID avec un antisynthetase

• 88 patients

Corticosteroids

Tacrolimus

Cyclophosphamid

e

Azathioprine

-2 0    4    8    12   16   20      52



FORCE trial, Prospective IIb, 
Y. Allenbach, PLoS One (2015)

10 refractory patients:

• In 50% significative 

improvement of the FVC...

• No clear improvement on CT 

scan or DLCO

• Very good tolerance

F
V

C



Anti-CD25

Letter, ARD 2014, n=4



En pratique traitement de la PID

ICU

1. Corticosteroids IV-oral

2. Cyclophosphamide

Anticalcineurines

3.  Plasma exchanges

Severe ILD

1. Corticosteroids IV-oral

2. Cyclophosphamide

Anticalcineurines

Then: MMF or AZA 

2nd line: anti-CD20

Non severe ILD

1. Corticosteroids oral

2. MMF, AZA or MTX
Vaccinations

Rehabilitation



The Myositis Association in France: GIMI
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