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Autoimmune diseases have specific pathophysiologic mechanisms leading to an increased risk of arterial and
venous thrombosis. The risk of venous thromboembolism (VTE) varies according to the type and stage of the
disease, and to concomitant treatments. In this review, we revise the most common autoimmune disease such as
antiphospholipid syndrome, inflammatory myositis, polymyositis and dermatomyositis, rheumatoid arthritis,
sarcoidosis, Sjogren syndrome, autoimmune haemolytic anaemia, systemic lupus erythematosus, systemic scle-
rosis, vasculitis and inflammatory bowel disease. We also provide an overview of pathophysiology responsible
for the risk of VTE in each autoimmune disorder, and report current indications to anticoagulant treatment for
primary and secondary prevention of VTE.

1. Introduction

Autoimmune diseases have specific pathophysiologic mechanisms
potentially leading to an increased risk of arterial and venous throm-
bosis. [1,2] The risk of venous thromboembolism (VTE) varies according
to the type and stage of the disease, and may be influenced by
concomitant treatments [3]. One of the main contributing mechanisms
is represented by the systemic inflammation that is a typical feature of
autoimmune diseases; inflammation may contribute to a hypercoagu-
lable state associated with endothelial dysfunction leading to throm-
bosis. [1] Other key elements of the hypercoagulability are platelet
activation, microparticles release, and neutrophils tissue factor (TF)
expression, inhibition of the protein C system, and impaired fibrinolysis.
[3,4]

Whether specific antithrombotic therapeutic regimens such as long-
term anticoagulation may be effective and safe in this clinical scenario is
not always well established.

The aim of this narrative review is to report available evidence on the

incidence of VTE in specific autoimmune diseases, such as anti-
phospholipid syndrome, rheumatoid arthritis, inflammatory myositis,
polymyositis/dermatomyositis, sarcoidosis, Sjogren syndrome, autoim-
mune haemolytic anaemia, systemic lupus erythematosus (SLE), sys-
temic sclerosis, vasculitis, inflammatory bowel disease and to provide
practical advice on antithrombotic treatments to clinicians.

2. Autoimmune diseases and risk of venous thromboembolism
2.1. Antiphospholipid syndrome

Patients with antiphospholipid syndrome (APS) suffer from throm-
botic vascular venous and/or arterial events and obstetric complications
[5,6]. They present with circulating antiphospholipid antibodies (aPLs)
targeting cell membrane phospholipids namely cardiolipin (aCL) and/or
their associated proteins such as p2-glycoprotein (af2GPI). According to
the revised Sapporo criteria [6,7], APS diagnosis requires at least one
clinical and one laboratory feature.
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In addition, some ‘non-criteria’ symptoms and clinical manifesta-
tions may be present in APS patients, such as neurological disorders [8]
or dermatological [6] signs. APS may also be primary (isolated) or
secondary when it is associated with other autoimmune diseases, typi-
cally the SLE [9].

Even if the thrombogenic activity of aPLs is well documented, their
presence alone seems not be enough to activate the procoagulant
cascade leading to VTE. The “two hit hypothesis” has been therefore
formulated to summarize the pathogenetic events associated with
thrombosis onset [10]. The first hit is represented by circulating aPLs,
that would represent a sort of predisposition of patient to develop
thrombosis. Patients may have circulating aPLs from the birth, or may be
induced (usually in a transient manner) by some acute events, such
myocardial infartcion, trauma, surgery, infection or inflammation dis-
order (these representing the second hit) [10].

Several mechanisms are involved in thrombosis induced by aPLs
(Fig. 1). Several studies suggest that aPLs have a pro-thrombotic effect
inhibiting the anticoagulant protein C/S pathway [11]. Furthermore,
aPLs promote thrombosis influencing the activity of endothelial cells,
platelets and white blood cells such as neutrophils and monocytes and
complement pathways [10].

Upon the binding with aPLs, endothelial cells and neutrophils release
the TF, pro-inflammatory cytokines such as interleukin (IL)-6, IL-8, IL-
1B, tumor necrosis factor (TNF) a. In endothelial cells, aPLs also induce
the overexpression of adhesion molecules such as vascular cell adhesion
molecule-1 (VCAM-1) and E-selectin promoting clotting adhesion [10].
Furthermore, aPLs may induce the formation of neutrophil extracellular
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traps, which have pro-thrombotic functions activating platelets and
clotting factors. Finally, aPLs promote complement activation pathways
inducing C5 to bind endothelial cells increasing cell adhesion [10].

APS prevalence in patients with unprovoked VTE is higher than in
normal population. Thus, in a cross-sectional study including 524 pa-
tients with VTE, the prevalence of APS was 9% [12].

On the other side, the Euro-phospholipid project [13,14] that
included 1000 APS patients who were followed for 10 years showed that
a history of VTE was present in 38.9% [13]. In addition, during follow-
up, VTE was the most frequent thrombotic event (4.3% DVT and 3.5%
PE) despite antithrombotic treatment in most patients [14].

The risk of thrombosis seems to vary according to aPL profile. The
highest risk of VTE is reported in patients who turn triple positive for aPL
(aCL, ap,GPI and LAC) [15-17].

In secondary APS, the presence of aPL increases the VTE risk as
shown by a large metanalysis including 45 studies of patients with SLE;
the subgroup of patients positive to aPL had an increased absolute risk of
VTE compared to negative ones [18].

2.2. Inflammatory myositis, polymyositis and dermatomyositis

Inflammatory myositis, polymyositis (PM) and dermatomyositis
(DM), are systemic autoimmune diseases characterized by chronic
muscle weakness associated with activation of the inflammatory
response and inflammatory cells infiltrates into the skeletal muscle. [19]
The prevalence of DM and PM is 21.5/100000, higher in women and
older individuals [20].
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Fig. 1. Mechanisms favouring venous thromboembolism in patients with antiphospholipid syndrome.
aPL: antiphosholipid antibodies, B2-GPI: p2-glycoprotein I, IL: interleukin, TF: tissue factor, TNF: tumor necrosis factor, VCAM-1: vascular cell adhesion molecule-1.



D. Menichelli et al.

Inflammatory myopathies carry an increased risk of both cardio-
vascular events, such as ischaemic heart disease and cerebrovascular
accidents, and VTE [21].

A metanalysis including 9045 patients affected by PM or DM showed
an overall risk of VTE Odds Ratio (OR) of 4.31; in particular, PM-
associated OR of VTE was estimated at 6.87, and the DM-associated
risk at OR of 8.67. The OR for DVT or PE was similar 4.86 and 4.74,
respectively, irrespective of the type of inflammatory myositis [22].

Interestingly, the risk of developing a first VTE episode in patients
suffering from inflammatory myositis increases with age, and is highest
in the first year after the diagnosis (Hazard Ratio [HR] 26.6) [23].

The most common hypothesis on the mechanism that leads to
development of VTE in inflammatory myositis is the abnormal activa-
tion of inflammation that may provoke a procoagulant mismatch
increasing the procoagulants factors and inhibiting fibrinolysis [22].
However, inflammation degree of PM or DM seems to be lower than
other autoimmune diseases, as showed by lower levels of erythrocyte
sedimentation rate or C reactive protein (CRP) [23]. The underlying
mechanisms behind this increased VTE risk remain unclear.

2.3. Rheumatoid Arthritis

Rheumatoid Arthritis (RA) is a chronic inflammatory disease char-
acterized by a symmetric polyarthritis that can result in severe func-
tional disabilities. RA is commonly associated with extra articular
manifestation such as vasculitis, neuropathy and lung involvement [24].
The disease has a worldwide prevalence of about 5 per 1000 adults and
women are two to three times more likely to be affected than men. It can
occur at any age but the peak incidence is in the sixth decade [25]. While
the association between RA and cardiovascular disease (CVD) has been
well documented [26], its association with VTE is less studied. The risk
of VTE depends on the activity of the disease with a cumulative inci-
dence of 2.18% [27]. The OR of RA patients for developing VTE was
estimated at 2.23 when compared to age-, sex- and other comorbidity-
matched populations [27].

It has been thought that hypercoagulability may be induced by active
systemic inflammation and production of cytokines such as TNF-alfa and
IL-1 [28]. These inflammatory molecules can lead to endothelial
dysfunction, down-regulation of protein C and inhibition of fibrinolysis
[29] [30].

2.4. Sarcoidosis

Sarcoidosis is an inflammatory disease characterized by the presence
of noncaseating granulomas affecting lungs, liver, skin and eyes [31].
Women, non-smokers, African Americans or people from European
descent are more likely to develop the disease. Mortality is estimated at
about 2-4% of cases, mainly related to lung fibrosis and respiratory
failure [32]. Although clinical remission occurs in half of the subjects,
the remaining patients develop a chronic disease.

In a recent meta-analysis, the risk adjusted for age and sex appeared
to be higher among patients with sarcoidosis with HR of 3.04 for VTE,
3.14 for DVT and 4.29 for PE [33]. As patients with sarcoidosis
frequently undergo thoracic imaging, the Authors performed a sensi-
tivity analysis including only VTE events that occurred at least 6 months
after the diagnosis [33]. In this subset, HR was slightly lower for both
VTE (2.73), DVT (3.00) and PE (3.58) [33].

Regarding VTE risk, sarcoidosis shares with other autoimmune dis-
eases many features, in particular local and systemic chronic inflam-
mation which determine an increased production of cytokines [34].
Another possible explanation could rely on the observation that patients
with sarcoidosis had an intensified activity of TF and plasma factor VII in
their bronchoalveolar lavage fluid sample compared to normal in-
dividuals [35].
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2.5. Sjogren syndrome

Sjogren's syndrome (SS) is a chronic inflammatory disorder charac-
terized by lymphocytic infiltration of exocrine glands. This phenomenon
leads is responsible for the clinical presentation of the disease that is
characterized by the dryness of the oral cavity and eyes because of the
impairment of salivary and lacrimal glands [36]. In addition to these
common glandular dysfunctions known as “sicca complex” - the hall-
mark of SS -, there are other extraglandular manifestations, which can
occur in about one-fourth of patients including arthritis, lung disease
(interstitial pneumonia), vasculitis and neuropathy [37].

It has been investigated, as well as in other autoimmune diseases, an
association between SS and the development of VTE.

In a meta-analysis including 235,301 patients with SS, it emerged
that the pooled RR of VTE was 2.05 [38]. Patients with primary SS seem
to have lower risk of PE than secondary SS patients (adjusted HR 3.21
and 5.06, respectively) [39]. Furthermore, a general population-based
study found a 7-fold greater risk of VTE in the first year after the diag-
nosis than in matched controls, showing the highest thrombotic risk at
SS onset [40].

The coexistence of additional thrombotic factors (e.g., advanced age,
hospitalization) may further increase the risk of VTE [2,39].

The link between SS and VTE could be explained by chronic
inflammation [34]: it activates blood coagulation and impairs the
fibrinolytic process causing a prothrombotic state [41].

The hypercoagulability induced by endothelial dysfunction and TF
expression increases the inflammatory response, which may drive also
arterial and microvascular thrombosis [42].

A role in causing the activation of coagulation cascade could be
played by aPL antibodies [43], found in up to one-third of patients with
primary SS, which could explain the association with both venous and
arterial thrombosis.

Also the presence of Ro/SSA and La/SSB autoantibodies in SS pa-
tients may favour thrombosis; the SS subgroup with the highest risk was
the one with SSA/SSB double positivity (HR 3.1), compared to SSA/SSB
single-positive (HR 1.7) and also to SSA/SSB negative patients (HR 1.6)
[44].

2.6. Autoimmune haemolytic anaemia

Autoimmune haemolytic anaemia (AIHA) represents a rare disease
caused by the production of antibodies against red blood cells surface
antigens, which leads to their premature peripheral destruction, with an
estimated incidence in the adult population of around 1-3 cases per
100,000 person per year, especially among 60-70 years old people [45].
These polyclonal immunoglobulins can react at different temperatures:
in two-thirds of cases at body temperature (warm AIHA, the most
common subtype) or at colder temperatures (cold-reactive subtype or
mixed subtype).

The thrombotic risk in AIHA seems to be underestimated: in 1967,
Allgood et al. [46] showed in their cohort of 47 patients that VTE rep-
resented the most cause of death. Other studies have demonstrated a
high risk of VTE in ATHA patients, especially in the 90 days following the
onset of the disease [47,48]. According to a metanalysis including
13,036 patients [49], VTE risk in AIHA patients is 2.6-fold higher than in
non-AIHA patients.

In particular, a retrospective cohort study of 48 patients with warm
AIHA [50], showed no differences in VTE frequency between primary
and secondary AIHA (23.7% vs. 19.2%; p = 0.5). Of note, in multivar-
iable analysis, only the leukocyte count and total bilirubin levels, but not
haemoglobin serum levels and C-reactive protein, are associated with
VTE [50].

Pathophysiological mechanisms of thrombosis in AIHA patients need
to be clarified, but they seem to be related to the damage of red blood
cell membrane and to the consequent release of phosphatidylserine
[51], which causes the initiation and propagation of coagulation
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cascade.

Microparticles [52] derived from haemolyzed red blood cell and
platelets seem to be also implicated in this process, determining endo-
thelial injuries and the exposure of tissue factor [53], which leads to
blood coagulation. Strategies to identify patients at higher risk of VTE
are needed.

2.7. Systemic lupus erythematosus (SLE)

SLE is a chronic, heterogeneous and multiorgan autoimmune disease
with variable clinical features. [54,55] The prevalence of SLE is highest
in women regardless of age or ethnic origin and there is also a wide
geographical variation. White people have the highest incidence and
prevalence of SLE worldwide. [56] The clinical manifestations include
arthralgias, nonerosive polyarthritis, malar rash, hematologic anomalies
(anaemia, leukopenia, thrombocytopenia), neurologic disorders, seros-
itis, renal and cardiovascular involvement. [57] Regarding the latter,
patients with SLE have an increased risk of cardiovascular complica-
tions, including VTE. [18,58,59]. It should also be noted that around
40% of patients with SLE have aPL, but <40% of them will develop
thrombotic events. [60] In a large meta-analysis which involved 25
studies, a cumulative VTE incidence of 7.29% was reported. [27] A
recent metanalysis found that patient with SLE had a statistically
significantly increased risk of VTE than general population (relative risk
[RR] 4.38), with the risk of VTE being particularly high in younger (<40
years) patients with SLE versus those aged 41-64 years [18]. Further-
more, in the subgroup analysis an higher absolute risk of VTE was
estimated in patients with SLE with aPLs and APS versus patients with
SLE without aPLs/APS. [18] Although data about the risk of VTE in
patients with SLE are consistent over the years, the risk of recurrent VTE
is unclear.

2.8. Systemic sclerosis

Systemic Sclerosis (SSc) is an immune-mediated rheumatic disease
that is characterized by diffuse obliterative microangiopathy and
fibrosis. The prevalence of SSc in Europe is estimated to be 7.2-33.9 per
100,000 individuals [61] with a 5- and 10-year survival rates of 83-84%
and 65-73%, respectively [62-64]. The leading causes of death in these
patients are the cardio-respiratory manifestations, accounting for 65%
of all deaths [64,65]. The clinical manifestations include skin fibrosis,
interstitial pneumonia, esophageal dysmotility, renal failure, myocar-
dial and pericardial involvement, SA block, synovitis [66]. In 2014, a
large meta—analysis, analysed VTE rates for SSc (N = 24,145) reporting a
cumulative incidence of VTEs in this population of 3.13% with an OR of
2.98. [27] Patients whit SSc may have increased damage to the blood
vessel wall as suggested by the vasculopathy and vascular injury that are
predominant features of the disease [67]. Moreover, this damage de-
termines the release of thrombin and subsequent initiation of the
coagulation cascade [68]. In addition, among the features of SSc there is
also endothelial dysfunction which is a well-established risk factor for
VTE [69].

2.9. Vasculitis

Systemic vasculitis is a group of chronic, autoimmune disorders in
which the inflammation system is pathologically activated on the blood
vessel walls. The most common classification of vasculitis is based on the
size of the vessel predominantly affected in large-vessel, medium-vessel,
small-vessel, alongside with variable vessel vasculitis. [70] Vasculitis
carry a heavy inflammatory burden which is supposed to increase the
risk of VTE.

2.9.1. Large- vessel vasculitis
This group includes the Takayasu arteritis and giant-cell arteritis
(GCA, formerly called Horton Arteritis), the first one affecting younger
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patient (<50 years old), and the latter being the most common vasculitis
in the elderly. Although Takayasu arteritis carries an increased risk of
arterial thromboembolism, there is no evidence of an associated
increased risk in VTE in this patient population. A meta-analysis showed
that patients affected by GCA had an increased risk of VTE (pooled RR
2.26) [71].

2.9.2. Medium-vessel vasculitis

Kawasaki disease mostly affects young patients with typical coronary
involvement, but there is no strong evidence supporting an increased
risk of VTE. Conversely, there is evidence on the association between
another medium-vessel vasculitis, Panarteritis Nodosa (PAN) and VTE
risk.

PAN is reported to increase the risk of VTE with a pooled RR of 3.00
[71] and even though this evidence comes from a metanalysis of
observational studies the underlying mechanisms behind this risk are
still not clear.

2.9.3. Small-vessel vasculitis

Small vessel vasculitis can be divided into two groups, based on the
etiology behind the inflammatory activation: the ones associated with
Anti-Neutrophils Cytoplasmic Antibodies (ANCA) and the immune
complexes associated. In the ANCA-associated group, a strong associa-
tion with an increased risk of VTE has been proven. A meta-analysis
showed a pooled incidence of 12.4% of VTE in patients affected by
ANCA-associated vasculitis, of which 63.4% were DVT and 26.3% were
PE [72]. Moreover, the presence of Mieloperoxidase-ANCA proved to be
the strongest factor associated with a first episode or a recurrence of
VTE.

Another vasculitis associated with an increased risk of VTE is the
Granulomatosis with Poliangiitis (GPA, previously known as Wegener's
Granulomatosis), with a pooled RR of 3.94 reported in the metanalysis
from Unprasert [71] and a HR of 2.90 in a population study from Mar-
ozoff et al., which an even higher risk in the first year from the diagnosis
[73].

A work from Moiseev et al. showed how patients affected with
eosinophilic granulomatosis with polyangiitis are exposed to an
increased risk of VTE, with an estimated incidence of 9.8% [74]. Simi-
larly, patients affected with Microscopic Polyangiitis suffer from an
increased risk of VTE (HR 3.24) mostly driven by the risk of PE (HR
4.71). [75]

Although the rationale of continuously activated inflammation sys-
tem in course of immune-complex associated vasculitis leading to an
increased risk of VTE, the evidence on this field is still lacking.

2.9.4. Variable-vessel vasculitis

Superficial vein thrombosis and DVT are the most common vascular
manifestations of Behget's Syndrome (BS), affecting up to 40% of pa-
tients and being one of the earliest manifestations of this disease.
However, the precise prevalence of VTE in this disease is still lacking.
Thrombosis can affect either superior or inferior limbs and atypical sites
can be characteristic of vascular BS, with an high incidence of compli-
cations, such as post-thrombotic syndrome. [76] The risk of a first VTE
episode and of recurrences drops when a proper immunosuppressive
treatment, such as azathioprine and cyclosporine in association with
low-dose corticosteroids, is started, while the effectiveness of the anti-
coagulant treatment is still debated [77]. Indeed, In BS patients with
DVT anticoagulation therapy seems to not reduce the risk of DVT
recurrence [78], probably due to the predominant role of systemic
inflammation in the pathogenesis of VTE in patients with BS [77,79].

Due to the very low prevalence of Cogan's Syndrome no data were
found on the risk of VTE in this group of patients.

2.10. Inflammatory bowel disease

The evidence of inflammatory bowel disease (IBD) as risk factor for
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developing VTE is largely accepted and supported by numerous studies.
According to data derived from two large meta-analyses, the risk of VTE
seems to be 2.5-fold higher in the IBD patients as compared with con-
trols [80,81].

The incidence rate ratios (IRR) were 4.7 for DVT and 2.9 for PE in
Crohn's disease and 2.8 for DVT and 3.6 for PE in ulcerative colitis
resulting both in an increase of DVT and PE risk compared to population
control group [82]. Grainge et al., enrolled 13,756 patients with IBD and
71,672 matched controls: 139 patients and 165 controls developed VTE
(p < 0-0001). They found that this risk (absolute risk of 2.6 per 1000
person-years) was higher at the time of a flare, defined as the period 120
days after a new corticosteroid prescription, with an absolute risk of 9.0
per 1000 person-years [83].

In a population-based nationwide study of 49,799 patients with IBD
(14,211 Crohn's disease, 35,229 ulcerative colitis) and 477,504 subjects
from the general population, the risk of VTE was elevated in patients
with IBD [HR 2.0 for total events, HR 1.6 for unprovoked events].
Among those <20 years old, HRs for DVT and PE were 6.0 and 6.4,
respectively [84]. Interestingly, both Crohn's disease and ulcerative
colitis are associated with higher risk of any VTE (HR 2.2 and 1.9,
respectively) and also unprovoked VTE (HR 2.0 and HR 1.5, respec-
tively) [84].

Two more recent studies on Asian populations, despite the lower
incidence of VTE in this population in comparison to the Western
countries' one, confirmed these results, concluding that East Asian pa-
tients with IBD have a two-fold risk of developing VTE compared to
general population [85,86].

Despite DVT of the lower limbs and PE are the most common clinical
presentations, also unusual sites of thrombosis, have been described
[87]. IBD are also identified as a risk factors for thrombosis recurrence in
patients with previous unprovoked VTE [88]. Novacek et al. first
compared the risk of recurrent VTE in IBD and non-IBD patients with
unprovoked first VTE: the probability of recurrence after 5 years was
33.4% and 21.% in patients with and without IBD, respectively [89].
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Similar VTE recurrence rate (30%) was observed in a single cohort of
IBD patients with a history of VTE, that also showed a relationship be-
tween disease activity and the occurrence of VTE [90].

The pathogenesis of VTE (Fig. 2) in IBD is multifactorial and partially
clarified. Acquired risk factors for thrombosis, which are more frequent
in IBD patients compared with the general population, only partially
explain the increased risk for VTE [91-93]. Many studies have focused
on the local and systemic inflammatory state, the coagulation cascade,
endothelial activation and VTE in patients with IBD. In particular, a
reduction in fibrinolysis activators, an increase of coagulation factors
and a high level of inflammatory cytokines have been shown especially
during an IBD flare [91-93]. Indeed, IBD are characterized by an
increased inflammation of intestinal mucosa, involved in subclinical
microthrombi of enteric vessel leading to coagulation abnormalities
such as an increased serum levels of V, VII, VIII, X, XI, XII coagulation
factors and fibrinogen and a reduction of serum levels of XIII coagula-
tion factor (Fig. 2) [91,92,94].

Additionally, abnormalities of platelets, such as thrombocytosis, due
to high serum levels of IL-6 and thrombopoietin in IBD, and increased
activation and aggregation, have been described. [95] Indeed, platelet
activation leads to high serum levels of soluble form of CD40L (sCD40L)
and a high surface expression of CD40L and a high production of mi-
croparticles with TF overexpressed on surface (Fig. 2) [91].

Inflammation of enteric mucosa leads to an increase of CRP, TNF-«
and IL-1. These cytokines promote, on one hand, the overexpression of
TF on leukocytes inducing the activation of intrinsic coagulation
pathway, on the other hand, they promote fibrinolytic abnormalities
reducing serum levels of tissue plasminogen activator (tPA) and
increasing plasminogen activator inhibitor 1 (PAI-1) and thrombin-
activatable fibrinolysis inhibitor (TAFI) [91,92,94].

Furthermore, chronic inflammation of enteric mucosa in IBD patients
leads to endothelial injury and impaired oxidative stress status: indeed,
nitric oxygen (NO) production seems to be impaired in IBD endothelium
due to NO synthase 2 (NOS2) deficient transcription and due to higher
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induction of nitric oxide species (NOS) competitor arginase by inflam-
matory citokynes such as IL-2 and TNF-a [91]. Finally, an increased
production of reactive oxygen species (ROS) has been described in IBD
enteric endothelium with a higher oxidative stress and accumulation of
vWF multimers [91]. In this context, gut-derived lipopolysaccharides
(LPS), associated with inflammatory and oxidative stress and platelet
activation [96,97], may play a role in VTE occurrence in patients with
IBD [98]. A summary of acknowledgment mechanism of VTE in patients
with IBD is shown in Fig. 2.

Of note, although several studies found high serum levels of aPL in
IBD patients [91] with and without previous VTE [99,100], their role in
the genesis of VTE in patients with IBD is still a source of debate and
their clinical and pathophysiological significance is still unclear [101].

3. Anticoagulation in patients with autoimmune disease

Anticoagulation represents a backbone of DVT and PE treatment but
strategies of primary and secondary prophylaxis in patients with auto-
immune disease are still undefined in many cases. According to the
European guidelines, autoimmune diseases have a 2- to 9-fold increased
risk of developing an episode of VTE [102]. Due to intermediate risk for
long-term VTE recurrence (3-8% per year), indefinite anticoagulation
therapy might be considered if not contraindicated [102]. However,
clinical trials investigating the optimal duration and type of oral anti-
coagulants in patients with autoimmune disease are lacking [103].

In particular, APS is associated with high risk of developing recurrent
VTE and for this reason, after a first VTE event, long-term anti-
coagulation with vitamin K antagonists (VKAs) and INR range 2.0-3.0 is
recommended [104]. On the other hand, the use of direct oral antico-
agulants (DOACs) is not routinely recommended and should be
considered for patients with VTE who refuse VKAs therapy, for those
with poor quality anticoagulation with VKAs or with known allergy to or
serious adverse events with VKAs after careful evaluation and shared
informed decision with patients [104]. Anticoagulation in aPL carriers
without a thrombotic event is not recommended, while low-dose aspirin
may be considered in high-risk profile such as patients with overlap of
SLE of triple positivity to aPL [105]. In patients with SLE, primary
thromboprophylaxis with anticoagulants is not recommended
[106,1071, while long-term secondary prophylaxis should be considered
according to risk-benefit imbalance.

In patients with IBD the highest VTE risk is reported during illness
flare and hospitalization with an increased risk of VTE of 3-fold higher
than patients with cancer [108]. For this reason, The Canadian Associ-
ation of Gastroenterology and the American College of Chest Physicians
recommend a thromboprophylaxis with low molecular weight heparin
(LMWH), unfractionated heparin (UFH) or fondaparinux in hospitalized
IBD patients [109] but not in IBD outpatients without previous VTE
[109,110]. Of note, the Canadian guidelines suggest at least 3 months of
therapy in patients with IBD and VTE during illness flare, without in-
definite anticoagulation. However, for IBD patients who are diagnosed
with their first episode of VTE during clinical remission and in the
absence of another provoking factor, they suggest indefinite anticoag-
ulant therapy with periodic review of risk-benefit profile [109].

In patients with AIHA there are no study investigating primary and
secondary prophylaxis with anticoagulants to prevent VTE, however,
small cohort studies suggest a potential role of thromboprophylaxis
during illness flare in in- and outpatients with AIHA [111].

In patients with vasculitis, data about indefinite anticoagulation are
lacking. In patients with ANCA-associated vasculitis, the optimal dura-
tion of anticoagulation is unknown for patients who experience VTE
[112]. If VTE occurs during illness flare and no other risk factors are
present, VTE could be considered as provoked event with a transient risk
factor. Thus, short-term instead of lifelong anticoagulation may be
considered [112].

There is lack of evidence on which anticoagulant has the best
efficacy-safety profile for the treatment of VTE in SSc. Patients suffering
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from SSc are also commonly affected by Pulmonary Arterial Hyperten-
sion, for which an anticoagulant treatment could be indicated, but
started but there is no sufficient evidence to recommend VKA therapy on
this basis [113].

RA, especially during illness flare, and its treatment, such as Janus
kinase inhibitors (JAKi), may be associated with an increased risk of
VTE. In patients with high risk of VTE, a thromboprophylaxis with
mechanical or medical treatment (heparin, warfarin, and DOACs) may
be considered [114],

Focusing on DOACs, it should be noted that there is no clear
contraindication on its use in autoimmune disease without aPL posi-
tivity [102] and long-term anticoagulation with DOACs on unprovoked
VTE in moderate-severe risk patients could be considered due to an
higher adherence to DOACs and better quality of life compared to VKAs
[115]. Considering the increased risk of gastrointestinal bleeding in
patients taking DOAGs, their use in patients with IBD should be carefully
considered (probably preferring apixaban for its lower impact on
bleeding at this site). However, a strong evidence supporting their use is
lacking. Furthermore, trials on DOACs are ongoing to study the effect of
these drugs on the prognosis of SSc associated Pulmonary Artery Hy-
pertension. [116]

No data are available on the primary and secondary thrombopro-
phylaxis in patients with Inflammatory myositis, PM and DM, SS and
sarcoidosis.

4. Conclusions

In conclusion, autoimmune/inflammatory diseases are associated
with a variable risk of VTE (Table 1). The mechanisms underlying this
association are mostly unknown, but they seem to be related to the
increased activation of proinflammatory pathways which are closely
linked to the coagulation and platelet activation. Further studies are
needed to clarify the disease-specific pathophysiological pathways.
Strategies to stratify the risk of VTE in patients with autoimmune disease
are yet to be established and the beneficial effect of anticoagulation

Table 1
Incidence of venous thromboembolism according to different autoimmune
disorder.

Autoimmune disorder VTE Reference

Recurrence VTE:
~14-17% after 1 year
Cumulative incidence:
4.03%

16.20 per 1000 Patients-
year

SIR 3.36

Cumulative incidence:
2.18%

SIR 1.91

SIR 1.54 [119]
Cumulative incidence: [27,119]
2.18%

SIR 2.19

SIR 3.44 [119]
Cumulative incidence: [2,18,27,119]
7.29%

8.04 per 1000 Patients-
year

SIR 2.20

Cumulative incidence:
3.13%

SIR 1.61

Cumulative incidence:
7.97%

2.6-9.0 per 1000 person-
years

SIR Chron disease 1.63
SIR ulcerative colitis 1.97

Antiphospholipid syndrome [117,118]

Inflammatory myositis, Polymyositis
and Dermatomyositis

[2,23,27,119]

Rheumatoid arthritis [27,119]

Sarcoidosis
Sjogren Syndrome

Autoimmune haemolytic anaemia
Systemic lupus erythematosus

Systemic sclerosis [27,119]

Vasculitis [27,119]

Inflammatory bowel disease [83,119]

SIR: standardised incidence ratio, VTE; venous thromboembolism.
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treatment is proven so far only in some specific diseases, but the optimal
anticoagulation intensity and duration is still unclear in some cases.
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