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Abstract: Venous thromboembolism (VTE) is a multifactorial disease manifesting as either 

deep vein thrombosis or pulmonary embolism. Its prevalence makes VTE a significant issue for 

both the individual – as a negative factor influencing the quality of life and prognosis – and the 

society due to economic burden. VTE is the third most common vascular disorder in Western 

countries, after myocardial infarction and stroke, making it a major cause of in-hospital mortality, 

responsible for 5%–10% of hospital deaths. Despite many studies conducted, only 50%–60% 

provoking factors have been identified, while the remaining 40%–50% have been classified as 

idiopathic or unprovoked. Chronic inflammatory disorders, with their underlying prothrombotic 

state, reveal an increased risk of VTE (six to eight times) compared with the general population. 

Among the inflammatory disorders, we can identify inflammatory myopathies – a group of rare, 

chronic diseases featuring weakness and inflammation of muscles with periods of exacerbation 

and remission; their main classes are polymyositis and dermatomyositis. The objective of this 

review is to emphasize the need of VTE prophylaxis in individuals with inflammatory myopa-

thies in order to reduce morbidity and mortality rates among those patients and improve their 

quality of life and prognosis.

Keywords: deep vein thrombosis, pulmonary embolism, inflammation, polymyositis, derma-

tomyositis, prothrombotic state

Introduction
Inflammatory myopathies (IMMs) are a group of rare, chronic diseases featuring 

weakness and inflammation of muscles with periods of exacerbation and remission. 

High incidence rates are found at 5–15 and 50–60 years of age. The main classes of 

IMM are polymyositis (PM) and dermatomyositis (DM).1

Clinical manifestations of IMM include symmetric, painless, and rather proximal – 

than distal – limb paresis that proceeds within weeks or months. Dysphagia or paralysis 

of respiratory muscles may also occur. Physical examination does not reveal muscle 

atrophy until the late stages of disease. Moreover, typical purple heliotrope rash over 

upper eyelids and Gottron’s papules can be observed.1

The creatine kinase level in IMM patients is usually elevated. Electrocardiography 

and electroencephalography can also reveal abnormalities. Muscle biopsy depicts 

interstitial and perivascular inflammatory infiltration, muscle fiber atrophy, necrosis, 

regeneration, and characteristic ghost fibers.1 

Treatment begins with prednisone at doses of 60–100 mg daily until paresis 

disappears (1–4 months); subsequently, the dose of the drug is gradually reduced. 
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Approximately 50% of the patients respond to the treatment. 

Some respond positively to cyclosporine, azathioprine, meth-

otrexate, intravenous immunoglobulin, and plasmapheresis 

treatment.1 However, drug-induced myopathies should also be 

taken into consideration particularly because such myopathies 

are potentially reversible if the causative drug is eliminated. 

Agents that may induce toxic myopathy are 1) statins and 

fibrates (most common);2–4 2) azathioprine, propylthiouracil, 

and cimetidine;5 3) antiretroviral drugs (including zidovudine 

and clevudine);6 4) high-dose fluorinated glucocorticoids 

(dexamethasone, betamethasone, triamcinolone) and some 

nonfluorinated steroids (prednisolone);7 5) colchicine;8 6) 

chloroquine and hydroxychloroquine; and 7) diuretics, laxa-

tives, and amphotericin B.2

In addition, the aforementioned drugs can reveal a 

previously unrecognized neuromuscular disorder or induce 

an immune response to specific muscle antigens that may 

lead to a form of toxic IMM.9,10 Alcohol, opioids, and 

caffeine can exacerbate the drug-induced toxic muscular 

myopathy.3,7

Apart from ailments caused by the IMM itself, patients 

also suffer from venous thromboembolism (VTE) complica-

tions that greatly affect the patient’s quality of life and prog-

nosis. The objective of this review is to discuss the current 

VTE epidemiology and its association with IMM to provide 

a perspective on the clinical management of VTE in IMMs.

Overview of the pathophysiology of 
venous thromboembolic events
VTE is a multifactorial disease manifesting as either deep 

vein thrombosis or life-threatening pulmonary embolism 

(PE). VTE is the third most common vascular disorder in 

Western countries, after myocardial infarction and stroke.11,12 

Moreover, PE is a major cause of in-hospital mortality, 

responsible for 5%–10% of hospital deaths.13,14 As a result 

of studies conducted by the German pathologist Virchow, 

the three main causes of venous thrombosis have now been 

recognized, which are venous stasis, hypercoagulability, 

and endothelial damage.15 However, despite many studies 

conducted, only in 50%–60% clinical cases, major provoking 

factors of VTE have been identified, while in the remaining 

40%–50%, no trigger factors of VTE were observed, and 

these have been classified as idiopathic or unprovoked.16 The 

major provoking factors include aging,17–20 ethnicities,21–25 

surgical procedures,26–27 trauma,28–30 prolonged immobiliza-

tion,31 and cancer32–34. 

Minor risk factors for VTE include infectious dis-

eases,35 minor trauma events,36 endocrine disorders,37–38 

celiac disease,39 chronic inflammatory disorders,40 as well 

as genetic41,42 and cardiovascular43 risk factors (Table 1). All 

these conditions have the potential to affect the coagula-

tion system through different mechanisms. For instance, in 

patients with inflammatory bowel diseases (IBD), such as 

ulcerative colitis and Crohn’s disease, the risk of first VTE is 

two- to fourfold higher.40 The underlying mechanism in this 

case could be related to the activation of innate and acquired 

immunity, especially activated leukocytes.44

Association of inflammatory 
myopathies with elevated risk 
of VTE
There is still not enough data on the impact of IMMs on 

VTE, and the available data are mainly focused on athero-

sclerotic diseases.45,46 Carruthers et al47 investigated whether 

patients with PM and DM may have an increased risk of 

VTE. Acording to them, the increased risk of VTE may be 

explainded by influencing all components of the Virchow’s 

triad: venous stasis, increased blood coagulability, and 

endothelial damage.15,48 Inflammatory arthritic conditions 

may affect venous stasis by decreasing mobility. They may 

also increase blood coagulability through inflammation-

associated mechanism.1 Both pathways are strongly linked 

by extensive cross talk.2 Inflammation affects thrombotic 

response by upregulating procoagulants such as tissue 

factors, downregulating natural anticoagulants, such as 

proteins C and S, and suppressing fibrynolysis leading to a 

hypercoagulable state.3  Moreover, inflammation may alter 

endothelial function in both arteries and veins leading to 

vessel wall damage.4 This is in line with other clinical-based 

studies, which reported an increased risk of VTE in patients 

with IMMs.49–52 Carruthers et al47 observed that the risk of 

VTE was substantially higher in individuals with PM and 

DM compared with the general population (six and eight 

times, respectively). The corresponding risk of DVT was 

six and nine times higher, respectively, in the PM and DM 

Table 1 Venous thromboembolism risk factors

Major risk factors (50%–60%) Minor risk factors (40%–50%)

Aging Genetic risk factors
Ethnicities Infectious diseases
Surgical procedures Minor trauma events
Trauma Endocrine disorders
Prolonged immobilization Celiac disease
Cancer Chronic inflammatory disorders

Cardiovascular risk factors

Note: All these conditions have the potential to affect the coagulation systems 
through different mechanisms of the Virchow’s triad, ie, endothelial damage, 
hypercoagulability, and stasis.
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cohorts. The increased risk of PE was statistically significant 

only in the PM cohort (seven times higher). Moreover, the 

risk of VTE and PE was highest during the first year for PM 

(25 and 38 times, respectively) and progressively diminished 

with time. Likewise, cases with DM had the highest risk 

during the first 2 years after diagnosis.5 This distinction 

in risk can be explained by different pathogenesis of the 

two diseases. PM is a T-cell-mediated disorder with no or 

minimal involvement of the blood vessels, whereas DM is a 

humorally mediated microangiopathy where vascular dam-

age plays a crucial role.6 The authors explain the fact of a 

higher risk of VTE in the initial years after diagnosis as a 

result of uncontrolled inflammatory activity before the full 

benefit of anti-inflammatory drugs such as corticosteroids.47

Recent European studies have also shown a relation 

between VTE and IMMs. Zoller et al7,49 found a three-

fold overall risk of PE in patients with PM/DM, with a 

16-fold increased risk during the first year of follow-up. 

Ramagopalan et al50 found a threefold increased risk of VTE 

after hospital admission for PM/DM in the entire population 

of England.

The study conducted by Carruthers et al47 may have 

crucial implication for patients and clinicians. The authors 

suggest that thromboprophylaxis therapy could be considered 

in patients with PM/DM , particularly in the early phase after 

diagnosis due to an increased risk of VTE in patients with 

IMMs; however, they also underline that their findings need 

to be confirmed by further studies.47

VTE risk related with emerging and 
current therapies of inflammatory 
myopathies
IMM has a limited number of randomized controlled trials 

for most drugs used in its treatment; therefore, universally 

accepted guidelines for management of each subset of disease 

are still lacking.53 Treatment in patients with IMM can be 

divided into two categories – traditional therapy and novel 

therapeutic approaches.53

Traditional therapy encompasses corticosteroids, 

immunosuppressants, and intravenous immunoglobulin 

infusions.53 Introduction of corticosteroids was a milestone 

in the management of IMM, which significantly increased 

the survival rates. Before their usage, mortality was as high 

as 50%–61%.54 As stated earlier, the optimal corticosteroid 

dosage and treatment duration are not standardized; however, 

high doses of corticosteroids are recommended as initial 

dose (prednisone or its equivalent: 0.75–1 mg/kg/day), which 

should be maintained for 4–12 weeks. Dose tapering usually 

begins after 1 month and is ~10%–20% of the daily dose 

every month until the lowest possible dosage that controls 

the disease is achieved (usually 5–15 mg/day).55 Immunosup-

pressants are another group of drugs used in IMM. They are 

often combined with corticosteroids in order to lower their 

dose and to reduce side effects.53 The most commonly used 

immunosuppresant in IMM patients is methotrexate (25 mg 

per week). Azathioprine and cyclosporine are also used in 

patients with IMM, usually at a dosage of 1–2 mg/kg/day, 

respectively.53 Finally, the intravenous immunoglobulin infu-

sion is a treatment that is limited to patients refractory to 

immunosuppressive treatment.53

The group of novel therapeutic approaches includes anti-

B-cell therapy, anti-T-cell therapy, and anticytokine therapy 

and is reserved to patients who fail to respond to traditional 

treatment.56

Anti-B-cell therapy is directed against B-cells, which 

play a critical role in the pathogenesis of IMM. Rituximab, 

a chimeric monoclonal antibody, aimed at CD20, a protein 

expressed on B-cell surface.53 Data from the national French 

registry57 showed that rituximab was well tolerated and 

effective in 53% of patients (16/30). Moreover, Spanish 

BIOGEAS registry58 reported good balance between effi-

cacy and adverse events with a complete/partial response 

in 17 of 20 patients (85%). In their review, Nalotto et al59 

reported an overall significant improvement in ~80% of 

patients. However, long-term remission was reported in 

only 4.5% of cases.

In conclusion, authors underline the efficiency of ritux-

imab in refractory diseases; however, the possibility of  the 

occurrence of adverse events such as opportunistic infections 

should be kept in mind.

Anti-T-cell therapy, such as anti-B-cell therapy, is directed 

against autoantibodies. T-cells damage the muscles and 

induce chronic inflammation.53 Alemtuzumab, a monoclonal 

antibody which targets CD52, a protein which is expressed 

on CD28null T-cells, is able to deplete peripheral blood 

lymphocytes and may reduce endomysial inflammation.60 

Nevertheless, these – even though encouraging – are still 

preliminary results and further investigations are needed to 

confirm their efficiency and safety.

Anticytokine therapy, another novel therapeutic approach, 

has a limited evidence of efficiency, since only few case 

reports are available. Cytokines, released by inflammatory 

cells, damage the muscles that may play a pathogenic role in 

IMM and can be potentially used both as disease biomarkers 

and as therapeutic target.53  
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VTE in patients with IMM
Apart from the primary disease, accompanying disorders 

such as VTE should also be treated. In the contrary case, 

they may not only lead to patient’s greater suffering but also 

have negative impact on disease prognosis. 

Necessity of VTE prophylaxis may be illustrated by 

IBD and  other inflammatory disorders. A recent study by 

Włodarczyk et al61 shows that despite considerable evidence 

of the association between IBD and VTE, there is still lack 

of recognition of thrombotic risk with dangerous conse-

quences for patients. Authors present three case reports 

of patients hospitalized because of exacerbation of IBD 

complicated by VTE. They underline the need of identify-

ing VTE risk factors and an adequate thrombotic preven-

tion. Even though guidelines recommend VTE prevention 

by mechanical and pharmacological thromboprophylaxis 

in IMM patients, this method is still poorly implemented 

because of concerns about its safety in these patients.61–63 

Besides risk factors related to the activity of the inflamma-

tory process, associated with prolonged immobilization, 

indwelling catheters, hyperhomocysteinemia, vitamin 

deficiency, and use of oral contraceptives,64 the increased 

VTE risk is also observed in almost all therapies used in 

the IMM management. Steroid therapy was associated with 

both hypo- and hypercoagulating alternations.65–67 Further-

more, it was reported that infliximab induced a significant 

decrease in the number of circulating microparticles or led 

to hyperactivation of platelets by the CD40-CD40L pathway 

in IMM patients.64,68 Other therapies used in IMM patients, 

such as 5-aminosalicylic acid, sulfasalazine, and azathio-

prine, may also be responsible for an increased VTE risk 

by disturbing cytokine pathways and causing abnormalities 

of the endothelium, fibrinolysis, coagulation cascade, and 

platelet functions.65 Therefore, VTE prophylaxis in IMM 

should be considered on similar basis as in IBD. Overall, 

the IMM prophylaxis can be divided into two groups: non-

pharmacological and pharmacological. The former includes 

proper hydration, correct vitamin levels, in particular B6 

and B12, as well as effective control of inflammatory pro-

cesses.62,65,69 The latter concerns prophylaxis with heparin 

in patients with severe IMM.63,70

The treatment of VTE in IMM patients is similar to non-

IMM subjects. Low-molecular-weight heparin seems to be an 

ideal choice if there is no hemodynamically significant bleed-

ing or indication of thrombolysis. Low-molecular-weight 

heparin may be typically switched to oral anticoagulants, that 

is, vitamin K antagonists (acenocumarol or warfarine).62 It 

is likely that such treatment would also be recommended in 

patients with myopathy with accompanying VTE.

Conclusion
VTE is a major issue in patients with IMM that is often – 

despite considerable evidence – ignored, leading to dangerous 

consequences due to high morbidity and mortality rates; it 

is also a high economic burden.71 Therefore, the recognition 

of and counteracting against VTE risk factors is crucial and 

requires further investigation. 
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