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INTRODUCTION 

Critères de classification des myopathies idiopathiques inflammatoires 

Les myopathies inflammatoires idiopathiques (MII) sont un groupe hétérogène de 

maladies auto-immunes caractérisées par une perte progressive de la force musculaire au 

niveau des membres, symétrique et initialement proximale, accompagnée ou non de myalgies. 

Quatre grands sous-groupes ont été clairement définis : les dermatomyosites (DM), les 

polymyosites (PM), les myosites nécrosantes auto-immunes (MNAI) et les myosites à 

inclusions (MI). Les syndromes de chevauchement (SC) constituent un dernier sous-groupe 

de mieux en mieux connu, notamment grâce aux avancées en immunologie (anticorps 

spécifiques) et en histologie (biopsie musculaire) (1).   

La présentation clinique polymorphe des MII rend difficile l’interprétation des études 

cliniques et l’extrapolation de leurs conclusions. Ce sont les raisons pour lesquelles les 

critères de classification, permettant de distinguer des groupes homogènes de patient, sont 

indispensables. Ces critères n’ont cessé d’évoluer depuis les années 70 (2).  

Ainsi, Medsger et al. ont été les premiers à proposer une classification des PM/DM 

avec des critères simples issus de leur expérience personnelle : faiblesse musculaire, taux de 

créatine-phosphokinase (CPK) augmenté, syndrome myogène à l’EMG et inflammation à la 

biopsie (3).  

Puis, les critères de Peter en Bohan, établis en 1975, ont marqué un tournant important 

avec comme points clés l’exclusion des autres formes de myopathies, la prise en compte des 

signes cutanés spécifiques de DM et la définition de sous-groupes tels que les syndromes de 

chevauchement et les « myosites associées au cancer » (4,5). Ils ont traversé les décennies 

suivantes pour être encore largement utilisés aujourd’hui et servir de base dans des études 

épidémiologiques récentes (6). Malheureusement, la sensibilité et la spécificité de ces critères 

pour distinguer les PM/DM des autres myopathies ont été peu étudiées.  

La MI a été plus précisément décrite à cette même époque, sur des éléments cliniques 

(atteinte distale) et histologiques distincts (7).  

Plus tard, en 1991, Dalakas a modifié les critères de Peter et Bohan et intégré la MI 

(8). La distinction entre PM/DM et MI est essentiellement fondée sur l’histologie. Les critères 

de MI se sont ensuite étoffés de façon indépendante (9). 
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Les avancées en immunologie ont permis de préciser d’avantage les critères de MII 

avec la mise en évidence d’anticorps spécifiques : anticorps anti-aminoacyl-tRNA 

synthétases, anti-Mi-2 et anti-SRP (10). Puis la description histologique a été intégrée, 

distinguant l’infiltrat péri-fasciculaire de la DM de l’infiltrat entourant mais n’affectant pas 

les fibres endomysiales de la PM (11). Ne répondant pas à ces nouveaux critères histologiques 

et immunologiques précis, un autre groupe, celui des « myosites non spécifiques » est défini, 

s’avérant plus large que prévu (11).  

En 2003, les experts de l’European Neuromuscular Centre (ENMC) ont proposé 

d’autres critères très détaillés avec des critères d’inclusion et d’exclusion cliniques, 

biologiques ou surtout histologiques, en excluant la MI (12). Les MNAI sont ainsi définies, 

associées à des anticorps anti-SRP (13) et anti-HMGCR (14). 

 Troyanov et al. ont ensuite proposé une classification clinico-sérologique qui fait la 

part belle aux syndromes de chevauchement (15). Ces derniers comprennent à la fois des 

signes cliniques de chevauchement tels que le phénomène de Raynaud, les mains de 

mécaniciens ou les arthrites, mais aussi des atteintes d’autres organes tels que l’œsophage 

(hypomotilité) ou le poumon (pneumopathie interstitielle) et enfin des anticorps de 

chevauchement avec toujours les anti-aminoacyl-tRNA synthétases mais également ceux du 

spectre de la sclérodermie comme les anti-centromères, les anti-Pm/Scl ou les anti-Ku (15). 

Certains de ces SC ont pu être individualisés : syndrome des anti-synthétases (16) et 

scléromyosite (17).  

En 2017, l’European Ligue Against Rheumatism (EULAR) et l’American College of 

Rheumatology (ACR) ont simplifié les critères de classification en distinguant les patients 

avec une MII « définie », « possible » ou « probable », puis en précisant le sous-type : DM, 

PM et IBM mais aucun autre, en raison de la faible taille des échantillons (18).  

Récemment, des classifications plus intégratives ont été proposées (19,20). Elles 

incluent les caractéristiques cliniques (musculaires et extra-musculaires), sérologiques et 

histologiques. La PM n’est plus une entité à part entière, mais une manifestation d’une MII à 

définir, et tend donc à disparaître (20). 
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Figure 1. Distinction des sous-types de myopathies inflammatoires idiopathiques. La présence des auto-

anticorps permet de classer les patients en groupe homogène. Extrait de (20). 

 

Manifestations cliniques des myopathies idiopathiques inflammatoires  

La faiblesse musculaire est un trait commun des MII. Volontiers proximale, 

d’installation progressive, elle entraîne des difficultés à monter les escaliers ou à se lever 

d’une chaise (« signe du tabouret »). L’atteinte des muscles du cou entraîne une tête tombante 

tandis que celle des muscles pharyngés se manifestent par une dysphagie ou une dysphonie 

(1).  

Les manifestations extra-musculaires, parfois prédominantes en cas de SC, 

comprennent : fièvre, arthralgies, phénomène de Raynaud, pneumopathie interstitielle et plus 

rarement atteinte cardiaque avec arythmie ou dysfonction ventriculaire (6).  

Dans les DM, des signes cutanés spécifiques ont été décrits, comme l’érythème 

violacé périorbitaire, l’érythème de la face, des genoux, des coudes, des malléoles, du cou, du 

torse (« en V »), ou du dos et des épaules (« signe du châle »), l’éruption violacée en regard 

des articulations des doigts (papules de Gottron) ou encore l’érythème péri-unguéal (« signe 

de la manucure ») (21). Les DM sont souvent paranéoplasiques (22). 
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La MI touche des individus plus âgés. L’atteinte musculaire est asymétrique, distale 

(doigts > épaules, genoux > hanche) et parfois axiale (camptocormie, tête tombante). La 

dysphagie est fréquente (23). 

Les MNAI se manifestent de façon aiguë ou subaiguë et comprennent une atteinte 

musculaire généralement sévère, des myalgies et un taux de CPK très élevé. Elles sont 

associées aux cancers, aux infections virales (VHC, VIH) ou à une connectivite (sclérodermie 

systémique), en plus des formes à anticorps anti-SRP et anti-HMGCR (24). Elles répondent 

mal aux corticoïdes.  

Les SC sont l’association d’une myosite à une connectivite bien définie, comme le 

lupus érythémateux systémique (LES), la sclérodermie systémique (SSc) ou la connectivite 

mixte (CM) (15). Mais de nouvelles entités ont été récemment individualisées, comme le 

syndrome des anti-synthétases (SAS), qui repose sur la présence d’anticorps anti-tRNA 

synthétases associée à une des manifestations suivantes : une pneumopathie interstitielle, un 

phénomène de Raynaud, une fièvre inexpliquée ou des « mains de mécaniciens » (16). Un 

tableau associant une myosite et des signes de sclérodermie (Raynaud, sclérodactylie, 

calcinose, ulcérations) correspond à la scléromyosite (SCM) (17).    

La PM est finalement devenue un diagnostic d’exclusion, car une atteinte musculaire 

isolée est rarement retrouvée. Ce groupe se réduit progressivement au fur et à mesure de 

l’individualisation de nouvelles entités (20).    

Outils diagnostiques dans les myopathies inflammatoires idiopathiques 

Le diagnostic de MII repose non seulement sur des critères cliniques mais aussi sur 

des critères biologiques, histologiques et d’imagerie.  

Sur le plan biologique, une augmentation du taux de CPK, de lactate déhydrogénase 

(LDH), d’aspartate transaminase (ASAT) and alanine transaminase (ALAT) ou d’aldolase. La 

présence d’auto-anticorps spécifiques oriente vers un sous-type précis (Fig. 1).  

La biopsie musculaire permet de distinguer les différents groupes de MII. Ainsi, une 

atrophie ou un infiltrat inflammatoire périfasciculaire signe une DM, une nécrose peu 

inflammatoire une MNAI et la présence de vacuoles bordées une MI (12).   

L’imagerie par résonance magnétique (IRM) retrouve un œdème musculaire en 

hypersignal T2 mais aussi une involution graisseuse et une atrophie.  
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L’électromyogramme (EMG) met en évidence un tracé myogène anormalement riche 

en unités motrices par rapport à l'effort fourni (sommation spatiale) et des potentiels 

polyphasiques, de durée brève et de faible amplitude.  

La tomographie par émission de positons (TEP) met en évidence un 

hypermétabolisme des muscles inflammatoires, qui de plus est corrélé à l’atteinte 

histologique, au taux de CPK et à l’atteinte visualisée à l’IRM (25). C’est surtout un outil 

indispensable pour la recherche d’une néoplasie sous-jacente (26). 

Epidémiologie et physiopathologie des myopathies inflammatoires idiopathiques 

L’incidence des MII est comprise entre 1,16 à 19/millions/an et leur prévalence entre 

2,4 à 33,8/100000 habitants (27). La prévalence du syndrome des anti-synthétases à anticorps 

anti-Jo-1 est estimée à 1,5/100000 habitants (28). Les MNAI à anticorps anti-SRP 

représentent 5% des IIM (29). L’incidence des MNAI à anticorps anti-HMGCR serait de 

4/100000 patients-années (30). L’épidémiologie des MI est mieux connue avec prévalence de 

51,3 à 70/millions d’habitants en Australie et aux Etats-Unis (23,31). 

Certains virus pourraient être des facteurs déclenchants des MII, avec plusieurs 

arguments en faveur. Tout d’abord, la survenue des MII connaîtrait une variation saisonnière. 

Leff et al. ont montré en particulier que les SAS apparaissaient au printemps et les MNAI à 

anticorps anti-SRP à l’automne (32). De plus, des anticorps dirigés contre Coxsackie B et 

HTLV-1 sont plus fréquemment retrouvés chez des patients souffrant de MII que chez des 

sujets sains (33,34). 

L’hypothèse avancée est celle d’une infection virale latente induisant une réponse 

auto-immune, mais aucun ADN viral n’a été retrouvé dans le muscle (35). Toutefois, 

l’infection pourrait déclencher l’inflammation qui évoluerait ensuite par elle-même (35). 

D’autre part, le pathogène peut altérer certaines protéines qui vont être reconnues par le 

système immunitaire. Ainsi, la présentation de l’ARN de l’hôte, utilisée pour la réplication 

virale, associée à une protéine virale peut casser la tolérance immunitaire (36). Le mimétisme 

moléculaire reste une hypothèse séduisante. Des séquences similaires entre pathogène et 

protéine de l’hôte peuvent induire une réactivité croisée entre réponse spécifique contre 

l’antigène et auto-anticorps (37). Il existe par exemple une homologie de séquence entre les 

autoantigènes histidyl-tRNA synthetase (Jo-1), alanyl-tRNA synthetase (PL-12) et plusieurs 

virus comme EBV, adénovirus et influenza (38).  
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Le cancer serait impliqué dans la survenue des MII (22). Une myosite associée au 

cancer (MAC) est définie par la survenue d’un cancer dans les 3 ans suivants ou précédents le 

diagnostic de MII, et surtout une évolution de la myosite parallèle au cancer i.e. régression de 

la myosite si évolution favorable de la néoplasie (39).  Certain anticorps sont fortement 

associés au cancer comme les anticorps anti-TIF1 et les anticorps anti-NXP-2, les anticorps 

anti-SAE et parfois anti-HMGCR (40–42). En exprimant des protéines normales mutées ou 

néoantigènes, le cancer peut déclencher une réaction immunitaire disproportionnée avec 

réaction croisée contre des tissus normaux. Pinal-Fernadez et al. ont retrouvé des mutations 

du gène codant pour TIF1 dans les tumeurs des patients avec MAC et anticorps anti-TIF1 

(43). L’immunité anti-tumorale peut aussi se développer contre des protéines normales de 

l’hôte fortement exprimés par la tumeur, ou antigènes associés à la tumeur. Dans les MAC, le 

cancer peut exprimer des antigènes musculaires, conduisant ainsi à la myosite (44).  

Il existe également des myosites induites par les médicaments. L’exemple le mieux 

documenté est celui des MNAI à anticorps anti-HMGCR après exposition aux statines. 

L’HMGCR est la cible des statines avec comme hypothèse principale une modification de la 

conformation de la protéine et exposition d’épitopes cryptiques (45). Contrairement MAC qui 

suivent l’évolution du cancer, la MNAI à anti-HMGCR continue à progresser même après 

arrêt des statines. C’est la forte expression d’HMGCR par le muscle en régénération qui 

procurerait une source continue d’antigène et perpétuerait la réponse immunitaire (14).  

Maladie thromboembolique veineuse dans les myopathies inflammatoires idiopathiques 

La maladie thromboembolique veineuse (MTEV) comprend la thrombose veineuse 

profonde (TVP) et l’embolie pulmonaire (EP). Il s’agit d’un problème de santé publique avec 

des conséquences potentiellement graves et un impact économique non négligeable (46). Il 

existe des facteurs de risque bien identifiés tels qu’une immobilisation prolongé ou le cancer 

(47).  

Les patients souffrant de maladies auto-immunes sont plus à risque que la population 

générale, les patients atteints de MII y compris (48,49).  
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Il existe des études reposant sur des cohortes nationales (48–54) ou les études 

monocentriques (55,56), dont les objectifs étaient d’étudier la prévalence  de la MTEV dans 

les MII, les facteurs de risque de survenue et le pronostic. Or, ces études comportent des 

limites :  

1- Elles séparent les cas en PM et DM uniquement, selon la classification de 1975 de 

Peter et Bohan (4,5) et n’incluent pas les sous-groupes plus récemment décrits. 

2- Elles n’analysent pas ou peu les facteurs de risque classiques : immobilisation, 

cancer, traitement hormonal, obésité etc. 

3- Elles n’analysent pas ou peu les facteurs de risques inhérents aux MII : syndrome 

inflammatoire, traitements, glucorticoïdes et immunoglobulines intraveineuses 

(IVIG) entres autres. 

 

Or l’identification des situations à risque de MTEV ou la stratification des sous-

groupes de patients plus à risque de MTEV est un enjeu crucial dans la prise en charge des 

MII afin de renforcer la surveillance et mettre en place des mesures préventives nécessaires.  

 

C’est dans ce but que nous avons conduit une étude rétrospective multicentrique et 

recueilli les cas de MII dans les hôpitaux de Nancy (54), Strasbourg (67), Metz (57), Epinal 

(88) et Bar-le-Duc (55).  
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ABSTRACT 

 

Introduction. Idiopathic inflammatory myositis (IIM) are heterogeneous disorders 

characterised by skeletal muscle weakness and muscle inflammation. IIM can be classify 

in dermatomyositis (DM), polymyositis (PM), antisynthetase syndrome (ASS), scleromyositis 

(SCM), inclusion body myositis (IBM) and immune-mediated necrotizing myopathy 

(IMNM). Several population-based studies demonstrated a higher risk of venous 

thromboembolism (VTE) compared to healthy controls. In these works, myositis were divided 

in PM and DM but never in newly defined subgroups, and risk factors of VTE have not been 

precisely analyzed.  

Objective. Identify VTE specific risk factors in IIM and analyse this disease in different 

subtypes of myositis.    

Patients and methods. All adults with IIM hospitalized at least once in Internal Medicine 

units of 5 hospitals from Eastern France, from 01/31/2004 to 01/31/2018, were included. We 

reclassified patients in subgroups of myositis, according to well-accepted and recent criteria.  

Results. VTE occured in 12% of cases, mostly within the first-year of follow-up. 

Immobilization (20%), infection (10%), malignancy (20%), disease activity (31%), 

intravenous immunoglobulins (17%) and glucocorticoids (55%) were conditions observed at 

VTE diagnosis. In univariate analysis, we found that patients with VTE were older than those 

without VTE and they had more frequently a personal history of venous thromboembolism. 

These patients experienced significantly more dysphonia, received more ciclosporin and a 

greater number of previous therapeutic lines, compared to patients without VTE. We 

compared VTE-free survival in 2 clusters : DM, PM, ASS, Overlap syndrome, IMNM versus 

SCM, IBM and unspecified myositis. Hazard ratio was 4,21 (CI95% 1,012-17,50, p<0,05).  

Conclusion. Common risk factors were  reported but also unexpected others, reflecting a 

more severe disease. VTE risk seemed to be different between different subtypes if IIM.  

Identification of clusters allow us to target patients with such signs and start early 

prophylactic measures.    
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HIGHLIGHTS  

 

1. Venous thromboembolism is a quite frequent but not severe complication during 

inflammatory myopathies, occuring in 12% of cases in our population, mostly within 

the first-year of follow-up.  

2. Conditions associated with venous thromboembolism included immobilization, 

malignancy, medication and thrombophilia.  

3. Comparison between patients with and without venous thromboembolism allowed 

identification of potential risk factors : age, personal history of venous 

thromboembolism, dysphonia, ciclosporin and number of previous therapeutic lines.  

4. A particular cluster, including dermatomyositis, polymyositis, anti-synthetase 

syndromes, overlap syndromes and immune-mediated necrotizing myopathies had a 

higher risk of venous thromboembolism (HR=4,21 (CI95% 1,012-17,50, p<0,05) than 

a subgroup with scleromyositis, inclusion body myositis and unspecified myositis. 

 

INTRODUCTION 

 
Idiopathic inflammatory myositis (IIM) are acquired and heterogeneous disorders 

characterised by skeletal muscle weakness and muscle inflammation in adults. IIM is an 

extremely rare condition with an estimated incidence at 7.98/million/year and prevalence at 

14/100000 (1). Peter and Bohan were the first to separate IIM in two main subgroups:  

dermatomyositis (DM) and polymyositis (PM), mostly based on cutaneous involvement with 

or without muscle impairment (2,3). Later, inclusion body myositis (IBM) was described. 

IBM differed from DM or PM by cninical presentation (distal muscle impairment) and by 

histology (rimmed vacuoles in muscle biopsy) (4,5). Immunological advances dramatically 

changed the case definition with a first classification based on antibodies by Love et al. (6), 
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later updated by Troyanov et al. (7). Overlap myositis was considered as a major subgroup, 

including patients with clinical features or antibodies of antisynthetase syndrome or systemic 

sclerosis (7). By 2003, European Neuro Muscular Center workshop led to a new classification 

of PM and DM, providing an important place for pathological findings (8).  Thus, immune-

mediated necrotizing myopathy (IMNM) could be distinguished (8).  Nowadays, 20 

antibodies have been discovered and most of them are highly specific of IIM (9). By 2017, 

EULAR/ACR criteria allowed classification of 'definite', 'probable' and 'possible' IIM (10) 

and separated IIM in DM, amyopathic DM, PM and IBM but not in more subtypes. Recently, 

Meyer et al. proposed a new classification based on symptoms, autoantibodies and muscle 

histology (9) with a division of IIM in 6 subgroups : DM, IMNM, antisynthetase syndrome 

(ASS), scleromyositis (SCM) and IBM.  

Venous thromboembolism (VTE) consists in pulmonary embolism (PE) and deep 

venous thrombosis (DVT). Strong evidence has emerged for an association between 

autoimmune diseases (AID) and VTE. Although this link could still be debated in the most 

common AID, type 1 diabetes and Grave’s disease, it appears to be robust in others, based on 

their prevalence in industrialized countries (11) (Tab. 1).  

Mechanisms of thrombosis remain unclear. Inflammation and coagulation pathways 

are very close from each other with complex interactions (12). Inflammation provokes 

hypercoagulable state by induction of Tissue Factor, endothelial dysfunction, inhibition of 

Protein C pathway or inhibition on fibrinolysis by an increase in Plasminogen Activator 

Inhibitor 1 (13–15).  

In IIM, VTE risk has been studied in large nationwide studies, demonstrating that this 

risk is higher in patients suffering from myositis than in the rest of the population (16–21). 

Pregnant women with PM or DM (22) experienced more VTE than healthy controls. VTE 

were also studied in smaller cohorts (23,24).  Two meta-analysis on this topic were recently 
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performed (25,26). Interestingly, in all these studies, IIM were divided in PM and DM but 

never in newly defined subgroups. Otherwise, risk factors of VTE have not been precisely 

studied in these works. In IIM, classical risk factors are mixed with more specific ones : 

immobilization, possibly due to muscle weakness, cancer, which is strongly associated with 

some IIM subgroups (27) or corticosteroid therapy, almost always used in fisrt line treatment 

(28).  

The aim of our study was to identify VTE specific risk factors in recently defined different 

subgroups of IIM. To achieve this goal, we performed a retrospective and multi-center cohort 

study in East of France. 

 

METHODS  

 
This multicentric retrospective study was based on data from Internal Medicine units 

in 5 hospitals from Eastern France (Nancy, Strasbourg, Metz, Epinal and Bar-le-Duc). We 

used the Program for Medicalization of Information Systems (PMSI (29), www.atih.sante.fr) 

and identified cases according to the WHO International Classification of Diseases (ICD) 

codes for myositis (M60), dermatomyositis (M33.1), polymyositis (M33.2), antisynthetase 

syndrome (D89.89), IBM (G72.41) and we added Mixed Connective Tissue Disease (MCTD) 

(M35.1). Study design was accepted by ethics committees.  

Patient selection 

All adult hospitalized at least once for the diagnosis or the follow-up of an IIM, from 

01/31/2004 to 01/31/2018 were included. Individuals with a diagnosis under 18 years of age 

and those with an other diagnosis were excluded.  

Groups and definitions 

As performed in the recent analysis of EuroMyositis registry (30), we operated a 

reclassification to define each subgroup of IIM. ‘Definite’ or ‘probable’ DM and PM were 

http://www.atih.sante.fr)/


30 
 

first identified by applying Peter and Bohan criteria (2,3). IBM cases had to fulfill the 

Medical Research Council, Griggs et al. or European Neuromuscular Centre diagnostic 

criteria (31–33). Any case of PM with anti-3-hydroxy-3-methylglutaryl-coenzyme A 

reductase (anti-HMGCR) or anti-Signal Recognition Particle (anti-SRP) antibodies were 

classified as IMNM (34). Anti-synthetase syndrome (ASS) subgroup was defined in 

accordance with Connors et al. criteria (35), pivotally based on the presence of anti-Jo1, anti-

PL-7, anti-PL-12, anti-EJ or anti-OJ antibodies. After that, the lasting myositis were identified 

as ‘overlap syndrome’ (OS) if associated with the following connective tissue diseases: 

Systemic Lupus Erythematosus (SLE) (36), Systemic Sclerosis (SS) (37), Rheumatoid 

Arthritis (RA) (38), Sjögren’s syndrome (SGS) (39), or MCTD (40,41). With ASS and 

MCTD, scleromyositis is another scleroderma overlap syndrome (42,43). Thus, patients with 

myositis associated with anti-Pm/Scl (44) and anti-Ku (9,45) antibodies were isolated patients 

in a single group of SCM. Remained IIM were classified in ‘Unspecified myositis’ (UM). 

Altogether, we finally distinguished 8 subgroups : DM, PM, ASS, SCM, OS, IBM, IMNM 

and UM. 

Malignancy was reported in our study. ‘Cancer-associated myositis’ (CAM) named an 

IIM with a diagnosis of malignancy within 3 years of IIM diagnosis (7). As previously 

decribed (30), smoking was defined as having ever smoked at least one cigarette per day for 

more than 1 year. ‘Rash’ included Gottron’s papules, heliotrope rash, V-neck sign, shawl sign 

and erythroderma. Cardiac involvement implied the occurrence of pericarditis, myocarditis, 

arrhythmia or sinus tachycardia during IIM disease course. Interstitial lung disease was 

recorded depending on CT findings (linear, reticular or ground glass opacities, or fibrosis) but 

also abnormal pulmonary function tests. A line of therapy was defined as a new drug 

introduction in case of poor control or relapse of the disease.  
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Data collection 

Demographic, medical history, clinical, biological and histological data, results of 

complementary exams, such as EMG and MRI, and treatments were collected in each patient 

file.  

Statistical analysis 

We used Epi Info™ software to analyze the data. To compare cases with VTE to those 

without VTE, we performed Wilcoxon’s test for quantitative variables and chi-squared test or 

Fisher’s exact test for categorical variables. We used GraphPad Prism 5™ to analyze VTE-

free survival. We performed log-rank test to compare Kaplan-Meier curves.  

 

RESULTS  

 
Baseline characteristics of the population  

By consulting the PMSI database, 255 cases were firstly selected (Fig. 1), 203 of 

whom fulfilled our criteria for analysis. After a reclassification of cases, this cohort was 

divided into 8 subgroups: 31 DM (15%), 14 PM (7%), 56 ASS (28%), 28 SCM (14%), 26 OS 

(13%), 11 IBM (5%), 13 IMNM (6%) and 24 UM (12%) cases (Tab. 2). Noteworthy, OS 

subgroup emcompassed 17 patients with Mixed Connective Tissus Disease (65%), 6 with 

Systemic Sclerosis (23%), 2 with Sjögren’s syndrome (8%) and 1 with Systemic Lupus 

Erythematosus (4%) (data not shown).  

Overall, 148 women (73%) and 55 men (27%) were included in this study. This sex 

ratio was approximately the same in each subgroup excepted in IMNM that included 62% of 

males and 38% of females. The mean age at IIM diagnosis was 51 years, varying from 45 

years in OS cases to 60,3 years in IBM cases. The median follow-up of 4,22 years (data not 

shown).  
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Muscular weakness was experienced by 57% of patients with a progressive onset 

(72%) and affected proximal muscles (72%). This was more experienced in PM (100%), IBM 

(100%), IMNM (86%) and DM (77%) cases but much less in those with ASS (48%) or SCM 

(29%). Cutaneous signs were reported, including  rash (33%), Raynaud’s phenomenon (37%), 

periungueal erythema (14%), ‘mechanic’s hands’ (24%), calcinosis (5%) and ulcerations 

(17%) with substantial differences between subgroups. All DM patients had a rash and they 

were the greatest number to have periungueal erythema (42%). Raynaud’s phenomenon 

affected more individuals with OS (85%), SCM (64%) and ASS (36%). Mechanic’hands were 

found in half of the cases of ASS and in 32% of those with OS. Calcinosis predominantly 

affected OS (15%) and SCM (11%) cases. Ulcerations were mainly reported in OS (46%), but 

also in DM (19%), ASS and SCM (18%) subgroups. Arthritis occured in 30% of all patients 

and was more experienced by those with SCM (54%), OS (46%) or ASS (39%).  

37% of patients smoked or had smoked at IIM diagnosis, varying from almost half of 

patients suffering from IMNM and ASS to one-quarter of those with IBM or UM.   

Creatine Phosphokinase (CPK) was elevated in 70% of the cohort with a mean 

concentration of 2840 UI/l (data not shown), and mostly in PM (100%), IMNM (100%) and 

IBM (86%) subgroups. Inflammation, assessed by an elevated C-Reactive Protein (CRP) 

level, affected nearly half of all patients. This was mainly observed in  those with ASS (70%), 

DM (65%) and OS (50%). Antinuclear antibodies (ANA) were often reported (71%) and 

these were positive almost in all the cases of SCM (96%) and OS (92%) and commonly in 

those with DM, PM and ASS (70%). About antibodies to Extractable Nuclear Antigens (anti-

ENA), anti-SSA were notably found in cases of OS (27%), SCM (21%) or ASS (18%) and 

anti-ribonucleoprotein (anti-RNP) in OS subgroup (65%). Interestingly, anti-Ro52 antibodies 

were primarly found in ASS patients (32%). We detailed specific antibody types in DM: anti-

Mi2 (6%), anti-melanoma differentiation-associated protein 5 (MDA5, 10%), anti-nuclear 
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matrix protein (NXP2, 3%) and anti-transcription intermediary factor 1γ (TIF1γ, 13%); in 

ASS: anti-Jo1 (66%), anti-PL7 (11%), anti-PL12 (16%), anti-EJ (7%) and anti-OJ (2%); in 

SCM: anti-Pm/Scl (71%) and anti-Ku (29%), and in IMNM: anti-SRP (77%) and anti-

HMGCR (23%).  

Interstitial lung disease (ILD) was the most frequent extramuscular complications 

(42%), followed by dysphagia (24%), cardiac involvement (13%) and malignancy (CAM, 

7%). ILD appeared as a major complication in ASS cases (73%), and to a lesser extent in 

those with SCM (46%), OS (46%) and PM (43%), but did not affect patients with IMNM 

(0%) and IBM (8%). Dysphagia occured in 50% of PM, 42% of OS and 31% of IMNM cases. 

Cardiac disorders happened more in PM (36%) and in OS (31%) but spared DM, SCM, IBM 

and IMNM (<10%) subgroups. Malignancy was reported in the medical history or detected 

after IIM onset in 32 cases (16%), mostly in those with UM (29%) and DM (23%). CAM 

criteria were met by only half of these cases, with still the greatest number in UM (21%) and 

DM (19%) subgroups.  

Cases with IBM (18%), OS (15%), ASS (14%) and DM (13%) had a higher 

proportion of VTE compared with those with IMNM (8%), UM (8%), SCM (7%) or PM 

(7%).  

Medications consisted largely of glucocorticoids (90%) with only slight differences 

between  subgroups (77%-100%). High proportion of ASS, SCM and IMNM cases received 

methotrexate (77%, 71% and 71%, respectively). Azathioprine was less administrated, mostly 

in IMNM (62%) and ASS (31%) patients. Hydroxychloroquine was given to half OS cases 

and to one-third of those with DM or SCM. IVIG were used in almost all IMNM patients 

(85%) and remained a cornerstone of PM/DM treatement (>60%). Individuals with ASS 

(20%), IMNM and OS (15%) were the most likely to require cyclosphosphamide infusions. 

Rituximab was given in 31% of IMNM cases and 20% of those with ASS. Mycophenolate 
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was used essentially in ASS (23%) and PM (21%) subgroups but also in DM, OS and IMNM 

with the same proportion (around 15%). We focused on the total number of medications used 

and found that the median for the entire population was 3. IMNM cases received more drugs 

(median=4) than those with SCM or IBM who required only 2. The median number of 

therapeutic lines was 2: patients with PM, ASS or IMNM needed 2 lines, whereas those with 

another IIM subtype received a media of 1 line. 

Description of venous thromboembolic events     

Twenty-nine venous thromboembolic events occured in our series (14,3%) : 19 DVT 

alone, 7 DVT with PE and 3 PE alone. Two individuals had two thromboembolic events, one 

had 4 VTE during the follow-up, thus there were 24 first episodes of VTE. The delay from the 

diagnosis was 4,7 years on average but 34,7% happened within the first year of follow-up 

(Fig. 2). At diagnosis, we observed that 20% of patients were immobilized, 10% were 

infected, 20% suffered from a malignancy, 55% were under glucocorticoids and 17% were 

under IVIG therapy. IIM was active in 9 cases (31%). In DVT, 15 were unilateral (58%) 

versus 6 bilateral (32%), the main part concerned lower limbs (73%), among which 6 

involved popliteal vein. PE were mostly unilateral (60%) rather than bilateral (20%), 1 was 

segmental (10%), 5 were subsegmental (50%) and 2 affected both locations (20%). Any 

patient was transfered in intensive care unit or died due to VTE. Six patients with VTE had 

thrombophilia testing and 1 protein S deficiency, 2 activated protein C resistance (APCR), 1 

factor V Leiden mutation and 1 hyperhomocysteinemia were discovered. Nobody was found 

having antiphospholipid antibodies.  

Risk factors of venous thromboembolism 

We compared cases with or without VTE to identify potential risk factors. Sex ratio 

was not different between the two groups. Patients with VTE were older than those without 

VTE (59 vs 51 years on average, p=0,054). Their follow-up was significantly longer (6,5 vs 4 
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years on average, p<0,05). VTE frequency in different IIM subgroups was not statistically 

different.  

Smoking and hormone replacement therapy (HRT) did not appear as risk factor for 

VTE. A higher proportion of individuals with VTE had a personal history of VTE compared 

with those without (17% vs 5%, p-value=0,052). Maligancy was as frequent in VTE as in non 

VTE subgroup (6% vs 8%). 

In clinical examination, neither obesity, fever, rash, Raynaud’s phenomenon, 

periungueal erythema,  arthritis, mechanic’s hands, calcinosis or ulcerations was shown to be 

differently experienced.  

ILD, cardiac involvement, heart failure, CAM and dysphagia were found with a 

similar frequency among VTE and non-VTE cases. Interestingly, dysphonia affected 13% of 

the former and only 2% of the latter (p<0,05).  

Type of medication used and its number was not different, excepted for ciclosporin 

treatment that was more given in patients with VTE (8% of cases with VTE vs 1% of cases 

without VTE, p=0,069) but with a very small absolute number of subjects. Number of lines of 

therapy was significantly higher in VTE subgroup (2 lines vs 1 line, p<0,05).  

Proportion of patients deceased during the follow-up was higher in VTE subgroup but 

not significantly.  

Venous thromboembolism-free survival 

We analyse VTE-free survival for each subgroup of IIM and showed that cumulative 

incidence varied from one group to another but also from early to late follow-up (Fig. 3a). As 

we observed that VTE mainly occured in the first year after IIM diagnosis, we considered as 

relevant to focus on the five first years (Fig. 3b). We individualized 2 clusters : SCM, IBM 

and UM in one hand, that had no VTE, and the remainder subtypes, DM, PM, ASS, OS and 
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IMNM on the other hand. VTE-free survival was different between these two clusters with a 

hazard ratio of 4,21 (CI95% 1,012-17, p<0,05) (Fig. 3c). 

 

DISCUSSION 

 
This work was intended to identify risk factors of VTE with a focus on newly defined IIM 

subtypes.  

Demographic data are in line with previous works: mean age at diagnosis was 51 years 

old, similarly to the recent Euromyositis Registry (30). Sex ratio was also close with 69% of 

women and 31% of men (vs 73% and 27% in our study). Surprisingly, we reported only 57% 

of muscle weakness. This could be explained by a substantial proportion of cases with ASS or 

SCM, whose diagnosis was made essentially on antibody positiveness and extra-muscular 

signs such as Raynaud’s phenomenon or ILD (44,46,47). The other explanation is that we 

considered a muscle weakness based on Medical Research Council scale (48), which was 

inconstantly performed. When lacking, we focused on CPK level, MRI or biopsy to confirm 

muscle involvement. The great number of ASS is linked to the strong local collaboration 

between Internal Medicine and Pneumology departments, allowing early diagnosis, since lung 

injury was one of the most affected organs (46,49), and sometimes the only involved (50). 

Reclassification of cases enabled to identify well-defined subtypes with consistent 

findings. As expected, DM cases experienced more rash and periungueal erythema (51) and 

was the most often associated with cancer (52,53). Patients with IBM and IMNM primarly 

suffered from muscle weakness with only few extra-muscular signs (54,55). ASS cases had 

the highest rate of mechanic’s hands and ILD (46), whereas those with SCM largely reported 

Raynaud’s phenomenon and arthritis (42). Since Mixed Connective Tissue Disease (MCTD) 

and Systemic Sclerosis (SSc) represented the main part of overlap syndromes, we observed 

the highest proportion of Raynaud’s phenomenon, arthritis, calcinosis and ulcerations in this 
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subgroup (37,41). Patients with IBM were known to be older than those with another IIM 

(30,55). Patients with IMNM needed IVIG in 85% of cases and received the greatest number 

of medications, reflecting the severity of IMNM compared to the other IIM subtypes (56). 

Interestingly, one of the highest rate of smokers was found in ASS subgroup, consistently 

with studies showing a link between smoking and anti-Jo1 antibodies develoment (57,58). 

Overall, VTE was reported in 12% of cases, at the same proportion as cardiac 

involvement (59). So far, 6 nationwide study have explored VTE in IIM and demonstrated a 

higher risk than general population (Supplementary Tab. S1).  PM and DM cases were 

sometimes analyzed separately, showing contradictory results with a higher risk in PM (20) or 

in DM (21,22). In smaller series, VTE occured only in patients with DM (23,24). Comparison 

with our results remain delicate since authors only distinguished DM and PM according to 

Peter and Bohan criteria (2,3). According to these criteria, PM was the most common IIM, but 

after using recent criteria the number of PM dramatically decreased. PM has been 

progressively replaced by overlap myositis (ASS, SCM…) (60). We applied them to allow 

comparison with previous series (23,24) (Supplementary Tab. S2) : we classified 93 cases as 

PM/DM, with 12,9% of VTE. Gaitonde et Ballou reported a close proportion of 11,6% in 

their series of 43 PM/DM patients (23), whereas Selva-O’Callaghan found that VTE occured 

in 6,2% of 97 cases (24).  

No VTE episode resulted in death or transfer in intensive care unit, whereas previous 

studies reported a case fatality rates for DVT and PE of 5% and 23%, respectively (61)(62).  

Prolonged immobilization, due to muscle impairment, could be a confounding factor 

in studies of VTE in IIM. At VTE diagnosis, 20% of cases were immobilized. However, 

proportion of those who had muscle weakness or elevated CPK level was no significantly 

different between VTE and non-VTE subgroups. The analysis of other parameters potentially 
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implied, such as level of muscle deficiency (based on MRC scale) or amyotrophy, revealed no 

difference (data not shown).  

20% of VTE cases suffered from a malignancy, whose link with thrombosis has been 

well-established (53,63). Again, we did not find any statistical difference by comparing with 

patients without VTE, inversely to Antovic et al., in a recent population-based study, who 

noted an higher incidence of VTE in patients with previous cancer (21).  

Inflammatory and coagulation pathways are deeply interlinked (12). Inflammation 

down-regulate natural anticoagulants such as proteins C and S, up-regulate procoagulants 

such as tissue factors, and suppress fibrinolysis, leading to a hypercoagulable state (15,64). In 

addition, thrombosis in small vessels and increased concentrations of fibrinopeptide A and 

factor VIII-related antigen were observed in juvenile DM (65). However, we observed that 

IIM was active in only 9 cases of VTE (31%). On 6 thromboembolic events, Gaitonde et 

Ballou reported only one case that occured during a disease flare (23). In addition, the 

proportion of cases with elevated CRP did not differ from one group to another. 

Around one-third of VTE occured in the first year of follow-up, and more than half 

within five years, in line with previous works (17,20,21,23,24).  

Glucocorticoids or IVIG have been proved to increase the risk of VTE (28,66,67). 

55% of cases were under glucocorticoids and 17% of them were under IVIG therapy when 

diagnosis of VTE was made. Univariate analysis did not revealed any statistical differences in 

these two drugs administration, whensoever they were given in follow-up.   

Thrombophilia testing appeared to be worthwhile since it appeared to be abnormal in 

7/9 tested. Interestingly, we found 4 individuals with VTE and factor V Leiden mutation or 

APCR, which is linked to factor V Leiden mutation in 95% of cases (68). This is the most 

frequent thrombophilia with 3-7% of white population from European (69), and 20% of 

patients with a first unprovoked episode of VTE are heterozygous carriers of this mutation 
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(70). Factor II (prothrombin) mutation was less reported, with 1-2% of heterozygous carriers 

in white european individuals, and was found in 5% of people with a first unprovoked episode 

of VTE (71). Prevalence of protein C and protein S deficiency is around 0,3% and 0,1% (72) 

with a lower risk of VTE (73). Consistently, we reported only one patient with factor II 

mutation, and one with protein S deficiency. Altogether, it seems the addition of predisposing 

genetic factors and IIM could trigger VTE. Antiphospholipid antibodies were not observed in 

VTE cases, in line with the low prevalence (8,3%) of anticardiolipin antibodies in PM/DM 

(74). Except this review, association between IIM and antiphospholipid syndrome (APLS) 

was only related in case report (75–80).  

In univariate analysis, we identified factors that statistically differed from VTE cases 

to non-VTE cases. Firstly, age was higher in VTE subgroup (statistical trend), reflecting an 

increased risk at older ages. This finding has been shared by others in series (24) or 

nationwide cohort study (19,21).  

Patients with VTE had a longer follow-up than those without VTE (6,5 vs 4 years, 

p<0,05). We assumed that the main reason to stop the follow-up was a prolonged remission, 

we could consider that VTE patients had a more serious IIM and needed more medications or 

monitoring.  

VTE cases had more frequently a personal history of VTE (statistical trend), which is 

considered as a independent risk factor for VTE (81,82).  

Patients with VTE experienced more dysphonia than those without VTE (p<0,05). 

Dysphonia significantly predict a relapsing disease course in DM (83). In a previous series of 

69 patients with PM/DM, Maugars et al. found that dysphonia was a significant prognostic 

factor for death (84). Thus, it seems that VTE occured in patients with an advanced IIM, with 

such severe sign.  
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We observed an higher proportion of cases treated by ciclosporine in VTE subset 

(statistical trend). Ciclosporin inhibits calcineurin which blocks IL-2 that leads to an 

inhibition of T cell activation. Thus, ciclosporin was useful to treat myositis and ILD, in 

which T cell are particularly involved (85). Since efficacity was proven in small series (86–

88), ciclosporin was proposed in second-line therapy (89). In addition, ciclosporin has been 

proved to induce VTE (90,91). Although the exact mechanisms remain unclear, it was shown 

that ciclosporin increased platelet aggregation (92) and cause endothelial dysfunction with 

activation of the intrinsic coagulation pathway (93). Altogether, this suggests that VTE 

occured in more severe disease, but also that ciclosporine could be an independent risk factor 

of VTE.  

Cases with VTE received a median of 2 therapeutic lines whereas those without VTE 

needed only one line (p<0,05). Once again, we hypothesize that VTE patients had an 

advanced disease.  

We used current definition of IIM subtypes to reclassify our population in 8 

subgroups. Single or small series cases of VTE were previously reported in some of them 

including DM, paraneoplastic DM, PM, ASS, MCTD, IBM, with or without APLS, and 

IVIG-treated patients  (75–77,80,87,94–110). 

We observed that proportion of VTE was different from one subtype to another. 

Limiting the analysis to the first five years allowed the identification of two distinct clusters : 

the first one including cases with DM, PM, ASS, OS and IMNM, with VTE events, and the 

second including those with SCM, IBM and UM, not affected by VTE. Risk of VTE was 4-

fold higher in the first subset compared to the second (p<0,05). SCM is a new, little-known 

entity, that we defined almost exclusively on anti-Pm/Scl (111) and anti-Ku (45) antibodies 

positiveness. This result suggests that within scleroderma spectrum, patients with 

scleromyositis do not share the same risk of VTE as MCTD or overlap syndrome (diagnosed 
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SSc associated with myositis). IBM was an IIM clearly apart from the others, considering a 

different clinical, electromyographic and histological presentation (112) with both 

inflammatory and degenerative mechanisms (113). UM patients had a ‘possible PM’ or a 

‘possible DM’ according to Peter and Bohan criteria (2,3). Missing data probably prevented 

classification in a defined IIM subtypes. These subtypes have a priori nothing in common, 

but we observed the lowest proportions of elevated CRP and dysphagia, and the lowest 

number of medications and therapeutic lines in these subgroups. This is consistent with our 

previous results.  

We acknowledge the potential limitations inherent to retrospective and observational 

studies. The amount of missing data was substantial, with consequences on classification and 

statistical analysis. Antibodies panel we test in practice have been greatly enriched during the 

last years. Thus, a number of cases did not have the myositis immunoblot assay (114), 

because the kit was not available when IIMM was diagnosed. Time of follow-up was 

extremely variable, with a risk of biased estimation of VTE.  

 

CONCLUSION 

 
If we excluded classical risk factors of VTE including age, personal history of VTE 

and immobilization, it seems that VTE occurrence is at least partially linked to IIM severity, 

assessed by symptoms such as dyphagia/dyphonia, a longer follow-up period and a greater 

number of therapeutic lines. Association with malignancy would not play the major role. 

Inflammation could be involved in VTE pathogenesis since the cluster with the highest VTE-

free survival had the lowest proportion of patients with elevated CRP. 

These results should be confirmed in prospective study including more patients, to 

allow a better study of specific risk factors in small IIM subtypes. Already, there is sufficient 

evidence to be more careful with patients suffering from IIM, especially elderly with an 
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history of VTE or those with PM, DM, ASS, OS or IMNM who experienced severe 

symptoms such as dysphonia and required more therapeutic lines and to propose easily 

prophylactic measures based on physiotherapy, support stockings and anticoagulation 

treatement.  
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FIGURES AND TABLES 

 

AID Prevalence 
Association with 

VTE 
References 

Type 1 diabetes 118-946/100000 Debate (16,17,115–117) 
Grave's disease 500-629/100000 Debate (17,118,119) 

Rheumatoid arthritis 310-810/100000 Yes (16,17,120–122) 
Multiple sclerosis 177-358/100000 Yes (16,17,123–125) 
Ulcerative colitis 143-378/100000 Yes (17,126–128) 
Crohn's disease 28-225/100000 Yes (17,126–128) 

Psoriasis 
197-

1527/100000 
Yes (16,17,129–131) 

Celiac disease 50-1900/100000 Yes (16,17,132–134) 
Sjögren's syndrome 48-3500/100000 Yes (16,17,135–137) 

Systematic lupus 
erythematous 

32-150/100000 Yes (16,17,138–141) 

 

Table 1. Association between Autoimmune diseases (AID) and Venous Thromboembolism (VTE). Based 

on Cooper et al (11). 
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Figure 1. Flow-chart. Patients were firstly selected by screening PMSI database. Then, patients under 18 years 

of age, patients with another diagnosis such as isolated ocular myositis, muscular sarcoidosis or mitochondrial 

cytopathies and patients without a clear diagnosis were excluded. Finally, we included 203 patients and 

classified them as Dermatomyositis (DM), Polymyositis (PM), Anti-Synthetase Syndrome (ASS), 

Scleromyositis (SCM), Overlap Syndrome (OS), Inclusion Body Myositis (IBM), Immune-Mediated 

Necrotizing Myositis (IMNM), and Unspecified Myositis (UM).  
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Table 2. Description of the whole population and 9 Idiopathic Inflammatory Myoapthies (IIM) subtypes. We analyzed demographic, clinical, biological features, 

environmental exposure, extramuscular complications including Venous Tromboembolism (VTE) and medications for the whole population and each subtype.  

DM, Dermatomysoitis; PM, Polymyositis;  ASS, Anti-Synthetase Syndrome; SCM, Sleromyositis; OS, Overlap syndrome; IBM, Inclusion Body Myositis; IMNM, Immune-

Mediated Necrotizing Myositis; UM, Unspecified Myositis; CPK, Creatine Phosphokinase; CRP, C-Reactive Protein; IVIG, Intravenous Immunoglobulins. 

 

Extramuscular	complications

n	(%	per	diagnosis)

Interstitial	lung	disease 3	(10) 6	(43) 41	(73) 13	(46) 12	(46) 0 1	(8) 7	(29) 86	(42)

Cardiac	involvement 2	(6) 5	(36) 8	(14) 2	(7) 8	(31) 1	(9) 1	(8) 0 27	(13)

Malignancy	ever	-	n	(%	of	these) 7	(23) 2	(14) 7	(13) 2	(7) 5	(19) 1	(9) 1	(8) 7	(29) 32	(16)

Breast 1	(14) 0 2	(29) 0 3	(60) 0 0 1	(14) 7	(22)

Bowel 2	(29) 0 1	(14) 0 0 0 0 2	(29) 3	(9)

Ovarian 1	(14) 0 0 0 0 0 0 1	(14) 2	(6)

Lung 1	(14) 0 0 0 1	(20) 0 1	(100) 1	(14) 3	(9)

Other 2	(29) 2	(100) 4	(57) 2	(100) 1	(20) 1	(100) 0 3	(43) 16	(50)

Cancer-associated	myositis 4	(13) 0 4	(7) 0 1	(4) 0 1	(8) 5	(21) 15	(7)

Dysphagia 6	(19) 7	(50) 11	(20) 4	(14) 11	(42) 2	(18) 4	(31) 3	(13) 48	(24)

VTE	 4	(13) 1	(7) 8	(14) 2	(7) 4	(15) 2	(18) 1	(8) 2	(8) 24	(12)

Treatment	-	n	(%)	within	each	subtype	

Glucocorticoids 30	(97) 14	(100) 52	(93) 24	(86) 20	(77) 10	(91) 12	(92) 20	(83) 182	(90)

Methotrexate 16	(52) 9	(64) 40	(71) 20	(71) 12	(46) 5	(45) 10	(77) 6	(25) 118	(58)

Azathioprine 8	(26) 4	(29) 18	(32) 3	(11) 5	(19) 2	(18) 8	(62) 6	(25) 54	(27)

Ciclosporin 0 1	(7) 2	(4) 0 1	(4) 0 0 0 4	(2)

Antimalarials 11	(35) 1	(7) 9	(16) 10	(36) 13	(50) 1	(9) 1	(8) 8	(33) 54	(27)

Mycophenolate 5	(16) 3	(21) 13	(23) 0 4	(15) 1	(9) 2	(15) 1	(4) 29	(14)

Tacrolimus 1	(3) 0 0 0 0 0 0 0 1	(<1)

Rituximab 1	(3) 2	(14) 11	(20) 3	(11) 1	(4) 0 4	(31) 0 22	(11)

IVIG 19	(61) 9	(64) 24	(43) 5	(18) 6	(23) 6	(55) 11	(85) 7	(29) 87	(43)

Plasma	exchanges 0 1	(7) 0 0 0 0 3	(23) 1	(4) 5	(2)

Cyclophosphamide 3	(10) 1	(7) 11	(20) 3	(11) 4	(15) 0 2	(15) 2	(8) 26	(13)

Number	of	medications	(median) 3 3 3 2 2,5 2 4 2 3

Number	of	lines	of	therapy	(median) 1 2 2 1 1 1 2 1 2
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Figure 2. Delay between Idiopathic Inflammatory Myoapthies (IIM) diagnosis and Venous 

Thromboembolism (VTE). VTE mainly occured in the first year after IIM diagnosis. A peak was observed 

between 5 and 6 years from the diagnosis.  
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Table 3. Comparison between patients with and 

without Venous Thromboembolism (VTE).  

Again, we analyzed demographic, clinical, biological 

features, environmental exposure, extramuscular 

complications and medications for the whole 

population. We added IIM subtypes and common risk 

factors of VTE including Hormone replacement 

therapy, obesity, hypergammaglobulinemia 

(hyperviscosity), antiphospholipid antibodies, heart 

failure, dysphonia (that was significant different 

between two groups) and death.  

ns, non significant; CPK, Creatine Phosphokinase; 

CRP, C-Reactive Protein; IVIG, Intravenous 

Immunoglobulins; *, p-value < 0,05. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

non-VTE VTE	 p-value

Number	of	cases 179	(88) 24	(12)

Gender

Male 50	(28) 5	(21)

Female 129	(72) 19	(79)

Age 51 59 0,054

Follow-up	(y) 4 6,5 *

IIM	subtypes

Dermatomyositis 27	(87) 4	(13)

Polymyositis 13	(93) 1	(7)

Anti-Synthetase	Syndrome 48	(86) 8	(14)

Scleromyositis 26	(93) 2	(7)

Overlap	syndrome 22	(85) 4	(15)

Inclusion	Body	Myositis 9	(82) 2	(8)

Immune-Mediated	Necrotizing	Mysositis 12	(92) 1	(8)

Unspecified	Myositis 22	(92) 2	(8)

Smoker	 70	(39) 6	(25) ns

Hormone	replacement	therapy 7	(4) 0 ns

Personal	history

Autoimmune	disease 30	(17) 3	(13) ns

Deep	Venous	Thrombosis 9	(5) 4	(17) 0,052

Pulmonary	Embolism 5	(3) 1	(4) ns

Venous	Thromboembolism 12	(6) 4	(17) ns

Malignancy	 11	(6) 2	(8) ns

Family	history

Autoimmune	disease 24	(13) 0 ns

Venous	Thromboembolism 2	(1) 1	(4) ns

Malignancy 22	(12) 2	(8) ns

Clinical	features

Obesity 26	(15) 6	(25) ns

Fever	 20	(11) 3	(13) ns

Muscle	weakness 99	(55) 17	(71) ns

Rash 59	(33) 7	(29) ns

Raynaud's	phenomenon 71	(40) 5	(21) ns

Periungueal	erythema 28	(16) 1	(4) ns

Arthritis 54	(30) 7	(29) ns

Mechanic's	hands 43	(24) 6	(25) ns

Calcinosis 10	(6) 1	(4) ns

Ulcerations 32	(18) 2	(8) ns

Biology

Elevated	CRP 86	(48) 15	(62) ns

Hypergammaglobulinemia 46	(26) 7	(29) ns

Elevated	CPK 122	(68) 20	(83) ns

Antiphospholipid	antibodies	 8	(4) 0 ns

Extramuscular	complications

Interstitial	lung	disease 75	(42) 11	(46) ns

Cardiac	involvement 22	(12) 5	(21) ns

Heart	failure	 12	(7) 3	(13) ns

Cancer-associated	myositis 14	(8) 1	(4) ns

Dysphagia 42	(23) 6	(25) ns

Dysphonia 4	(2) 3	(13) *

Treatment	

Glucocorticoids 159	(89) 23	(96) ns

Methotrexate 103	(58) 15	(62) ns

Azathioprine 47	(26) 7	(29) ns

Ciclosporin 2	(1) 2	(8) 0,069

Antimalarials 49	(27) 5	(21) ns

Mycophenolate 26	(15) 3	(12) ns

Tacrolimus 1	(1) 0 ns

Rituximab 20	(11) 2	(8) ns

IVIG 75	(42) 12	(50) ns

Plasma	exchanges 4	(2) 2	(4) ns

Cyclophosphamide 23	(13) 3	(12) ns

Number	of	medications	(median) 3 3 ns

Number	of	lines	of	therapy	(median) 1 2 *

Death 13	(7) 3	(12) ns

ns

ns
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Figure 3. Venous Thromboembolism-free survival. We used Kaplan-Meier method to estimate the risk of 

incident thrombosis according to the subgroup of IIM (a). We censored patients at five years of follow-up (b) 

and compared cluster 1 (SCM, IBM, UM) to cluster 2 (DM, PM, ASS, OS, IMNM).  

DM, Dermatomysoitis; PM, Polymyositis;  ASS, Anti-Synthetase Syndrome; SCM, Sleromyositis; OS, Overlap 

syndrome; IBM, Inclusion Body Myositis; IMNM, Immune-Mediated Necrotizing Myositis; UM, Unspecified 

Myositis 

a

b

c
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Supplementary Table S1. Review of all population-based studies on Venous Thromboembolism risk in Idiopathic Inflammatory Myopathies (IIM). We performed a 

Medline research and selected natiowide studies. In the last column, we added the meta-analysis of Li et al. (26) 

Ramagopalan,	2012 Zöller,	2012 Johannesdottir,	2012 Bleau,	2014 Chung,	2014 Carruthers,	2016 Antovic,	2018 Li,	2018

3707315 535538 161931 7917453 10155 8979 4459 ND

IIM	-	n	(PM/DM) 6002 2122 10 187	(80/107) 2031 798	(443/355) 440	(154/286) 9045

Controls	 ND ND 37 7917266 8124 8180 4459 ND

Sex

Women 3781	(63) 1275	(60) 85679	(53) 187	(100) 1377	(68) 486	(61) 233	(53)

Men	 2221	(37) 847	(40) 76252	(47) 0 654	(32) 312	(39) 207	(47)

Incidence

PM ND 16,49	per	1000	p-y

DM 187	per	10000	deliveries 12,42	per	1000	p-y

PM ND 6,68	per	1000	p-y

DM 93	per	10000	deliveries 8,55	per	1000	p-y

PM 11,14	per	1000	p-y

DM 4,7	per	1000	p-y

PM ND 7	(3,34-4,64) 6,87	(4,12-11,46)

DM 24,07	(5,93-97,70) 8,39	(3,04-23,14) 11,59	(6,54-20,55)

PM ND 6,16	(2,07-18,35)

DM 16,01	(2,23-114,91) 9,4	(2,88-30,68)

PM ND 7,23	(2,86-18,29)

DM 39,71	(5,53-284,95) 4,70	(0,85-25,98)
ND

2,8	(1,4–5,7)

ND

ND

ND

ND

ND

16,2	per	1000	p-y

7,81	(4,74	-12.,5)

ND

ND

ND

Number	of	patients

3,04	(2,60-3,54)

ND

ND

ND

ND

ND

Risk	

VTE

DVT

PE

VTE

DVT

PE

ND

ND

ND

ND

ND

ND

ND

ND

3,36	(2,0-4,12)

ND

2,5	per	1000	p-y

11.1	(5,21-23,6)

ND

ND

4,85	(1,38-17,12)

4,74	(2,18-10,30)

ND

ND

ND
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Supplementary Table S2. Comparison to previous series based on Peter et Bohan criteria. IIM include 

Dermatomyositis (DM) and Polymyositis (PM) only. As Selva-O’Callaghan et al., we excluded cases with less 

than 12 months' follow-up (24).  We focused on epidemiological findings, exposure to Intravenous 

Immunoglobulins (IVIG), association with malignancy and thrombophilia testing.  

 

 

 

 

 

Gaitonde,	2008 Selva-O'Callaghan,	2011 Campagne,	2018

Nb	of	patients 43 97 93

IIM	subtypes	-	n	(%)

DM	 24	(56) 68	(70) 41	(44)

including	amyopathic	DM 5 ? 1

PM	 19	(44) 29	(30) 52	(56)

Age ND 47,9 51

Sex	-	n	(%)

Women	 ND 78	(80) 64	(69)

Men ND 19	(20) 29	(31)

Follow-up	(years) 3 6,3 4,9

IVIG	during	follow-up	-	n	(%) 0 28	(29) 59	(63)

VTE	-	n	(%) 5	(11,6) 6	(6,2) 12	(12,9)

IIM	subtypes	-	n	(%	of	VTE)

DM	 5	(100) 6	(100) 8	(67)

PM 0 0 4	(33)

Epidemiology	-	n	(%	of	VTE	)

Incidence	(per	1000	p-y) 26,8 18,6 7,3

Medical	history	of	VTE 0	(excluded) 0 2	(17)

Delay	(months) ND 4,3 12,7

Onset	in	the	1st	year	 3	(60) 6	(67) 6	(50)

IIM	activity	at	diagnosis	 1	(20) 6	(67) 6	(50)

Relapse	 ND 3	(50) 1	(8)

Cancer	-	n	(%	of	these) 0	(excluded) 3	(50) 1	(8)

Breast 0 2	(66) 0

Ovarian 0 1	(33) 0

Bladder 0 0 1	(100)

Thrombophilia	-	n	(%	of	these) 1	(20) 4	(67) 5	(42)

MTHFR	mutation 0 4	(100) 0

ACPR	 0 0 2	(40)

factor	II	mutation 1	(100) 0 1	(20)

factor	V	mutation 0 0 1	(20)

protein	S	deficiency 0 0 1	(20)

No	thrombophilia ND 2	(33) 0

ND	 ND 3 7	(58)

IVIG		at	diagnosis	-	n	(%	of	VTE	) 0 5	(83) 7	(58)



64 
 

CONCLUSION 

Grâce à la collaboration de plusieurs centres du Grand Est, nous avons pu constituer 

une cohorte de 203 patients atteints de MII. Nous avons montré qu’une proportion non 

négligeable d’entre eux (12%) a présenté un épisode de MTEV au cours du suivi. Le risque de 

survenue d’une MTEV était plus élevé la première année.  

Contrairement aux travaux précédents, nous avons davantage approfondi l’étude des 

facteurs de risque de MTEV.  

Tout d’abord, nous avons procédé à une analyse descriptive des situations dans 

lesquelles survenait la MTEV. L’immobilisation, non liée au degré d’atteinte musculaire, ou 

encore la présence d’un cancer évolutif ont été rapportées sans surprise, mais dans une 

proportion moindre qu’attendue. Une corticothérapie était en cours dans la majorité des cas. 

Quand un bilan de thrombophilie était réalisé, il revenait généralement positif, ce qui devrait 

nous inciter à le réaliser de façon plus systématique, en l’absence de cause évidente à la 

MTEV. La myopathie n’était active que dans 31% des cas, ce qui minore le rôle joué par 

l’inflammation dans la physiopathologie des thromboses dans les MII.  

Ensuite, nous avons comparé, par une analyse univariée, les patients ayant présenté 

une MTEV et ceux sans MTEV. Encore une fois, des facteurs de risque bien connus comme 

l’âge ou un antécédent personnel de MTEV étaient associées à la survenue d’une MTEV sans 

pour autant atteindre la significativité statistique. De façon plus surprenante, la dysphonie 

était plus présente dans le groupe MTEV (p<0,05). Ce symptôme, présent au diagnostic et 

décrit comme un facteur mauvais pronostic, pourrait figurer dans les signaux d’alerte pour la 

MTEV. Le rôle de la ciclosporine, qui se dégage ici mais sur quelques patients seulement, 

reste non expliqué. Le nombre de lignes de traitements, reflet de la gravité de la maladie, est 

significativement plus important chez les patients avec une MTEV (p<0,05).  

Enfin, nous avons comparé les sous-types de myopathies inflammatoires à l’aide de 

courbes de survie sans MTEV. En censurant les cas à 5 ans de suivi, nous avons mis en 

évidence 2 groupes de patients à risque disctinct de MTEV. Le groupe comprenant les 

patients atteints de dermatomyosite, polymyosite, syndrome des anti-synthétases, syndrome 

de chevauchement et myopathie nécrosante auto-immune a un risque 4 fois plus élevé que 

celui incluant les patients atteints de scléromyosite, de myosite à inclusions ou de myosite non 

spécifique. Ce dernier se distingue par une maladie moins sévère avec un plus faible nombre 
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de patients dysphagiques, de traitement et de lignes thérapeutiques reçues, ce qui peut 

contribuer à expliquer leur plus faible de risque de MTEV. De plus, il s’agit de catégories de 

myosite très hétérogènes.  La scléromyosite est un groupe encore peu étudié avec des 

manifestations cliniques variées associées à la présence d’anticorps anti-Pm/Scl et anti-Ku. Le 

groupe des myosites non spécifiques est par définition hétérogène, avec l’absence d’éléments 

pour classer les patients dans les autres sous-types. Enfin, la myosite à inclusions est une 

maladie séparée du spectre des PM/DM depuis longtemps et avec une part inflammatoire et 

une part dégénérative qui peuvent expliquer son évolution discordante. Au total, ces 3 sous-

groupes peuvent être considérés comme un groupe contrôle, avec des maladies proches des 

MII mais ne pouvant y être totalement rattaché. Ainsi, notre étude contribue à considérer un 

sur-risque de MTEV dans les MII à partir de moment où celles-ci sont définies selon des 

critères bien validés et en considérant les myosites à inclusions à part. 

Ce travail va se poursuivre avec de nouvelles analyses statistiques (multivariées) pour 

confirmer les facteurs de risques suspectés et comparer les sous-groupes de MII entre eux.  

Les résultats devront être confirmés dans une étude prospective et sur un plus grand 

échantillon, permettant la constitution de sous-groupes plus conséquents. Nous pourrions 

intégrer l’étude des facteurs de risque de mortalité. La collaboration entre les différents 

hôpitaux de la région ne pourra en être que renforcée.  
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RÉSUMÉ 
 
Introduction. Les myopathies inflammatoires idiopathiques (MII) sont des pathologies 
hétérogènes caractérisées par une faiblesse des muscles striés squelettiques et une inflammation 
musculaire. Les MII peuvent être classées en dermatomyosite (DM), polymyosite (PM), syndrome des 
anti-synthétases (SAS), scleromyosite (SCM), myosite à inclusions (MI) et myopathie nécrosante 
auto-immune (MNAI). Plusieurs études épidémiologiques ont démontré un risque plus élevé de 
maladie thromboembolique veineuse (MTEV) chez ces patients comparé à des sujets sains. 
Cependant, ces études ne différenciaient que les DM et les PM, sans tenir compte des nouveaux sous-
groupes, et les facteurs de risque de MTEV n’étaient pas pris en compte.          
Objectif : Identifier les facteurs de risque spécifiques de survenue de MTEV dans les MII, en prenant 
en compte les différents sous-types de MII.  
Etude : Tous les adultes présentant une MII, hospitalisés au moins une fois dans un service de 
médecine interne des 5 hôpitaux de la région Grand Est (CHU Brabois, Nancy, Hôpital Belle-Isle, 
Metz, CH Emile Durkheim, Epinal, CH Jeanne d’Arc, Bar-le-Duc et CHU Hautepierre, Strasbourg), 
entre le 31/01/2004 et le 31/01/2018, ont été inclus. Les patients ont été reclassé dans les différents 
sous-groupes de MII, selon les critères de classification les plus récents. 
Résultats : 203 patients dont 148 femmes (73%) 55 hommes (27%), d’âge moyen au diagnostic de 
50,6 ± 13 ans, avec un suivi médian de 4,22 ans, ont été inclus. 16 myosites étaient associées à un 
cancer (7,9%). 24 patients ont présenté 29 MTEV: 19 TVP isolées, 7 TVP avec EP, 3 EP isolées, 
soient 12% de la population. Le délai de survenue était en moyenne de 4,7 ans dont 34,7% durant la 
première année suivant le diagnostic. L’immobilisation (20%), une infection (10%), une néoplasie 
(20%), une myosite active (31%), l’utilisation d’immunoglobulines intraveineuses (17%) et de 
corticoïdes (55%) étaient retrouvés au diagnostic de MTEV. En analyse univariée, la survenue d’une 
MTEV était associée à un âge plus élevé, à un antécédent de MTEV, à une dysphonie ainsi qu’à un 
recours plus fréquent à la ciclosporine. Les patients présentant une MTEV avaient reçu un plus grand 
nombre de lignes thérapeutiques. La comparaison de la survie sans thrombose entre deux clusters de 
myosites (DM, PM, SAS, Syndrome de chevauchement (SC), et MNAI, versus SCM, MI et myosites 
non spécifiques) a permis d’identifier un sur-risque dans le premier [HR = 4,21 (CI95% 1,012-17,50, 
p<0,05)]. 
Conclusion : Le risque de MTEV est accru les myopathies inflammatoires. Nous avons retrouvé des 
facteurs de risque connus de thrombose, ainsi que des facteurs en lien avec la sévérité de la maladie. 
Le sous-groupe de MII semble influencer ce risque de MTEV, avec l’identification de clusters de 
patients plus à risque. Ces patients pourraient bénéficier de mesures prophylactiques adaptées. Ces 
résultats sont à confirmer de façon prospective sur une plus large cohorte. 
 
TITRE EN ANGLAIS : Risk factors of venous thromboembolism in idiopathic inflammatory 
myopathies. 
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