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Editorial

Risk of Thrombosis in Sjögren Syndrome: 
The Open Question of Endothelial Function
Immune-mediated Dysregulation

Deep vein thrombosis (DVT) and pulmonary embolism (PE)
are the 2 common clinical expressions of the vascular
phenomenon of venous thromboembolism (VTE). VTE is a
common complication during and soon after hospitalization
for acute medical illness or surgery1. In Europe, it is
estimated to account for 60,000 deaths per year2, and because
PE accounts for 5%–10% of deaths in hospitalized patients,
VTE is the most common preventable cause of inpatient
death1.
Historically, Virchow proposed 3 precipitants for venous

thrombosis: venous stasis, increased coagulability of the
blood, and damage to the vessel wall3.
Patients with systemic inflammatory diseases are at high

risk for VTE because inflammation is a key determinant of
endothelial dysfunction in both arteries and veins, by
changing the expression of selectins and cellular adhesion
molecules4 and leading to a state of hypercoagulability by
influencing clotting factor levels5. Thus, systemic inflam-
mation likely contributes to increasing the risk of VTE in
addition to the other known factors, such as age, obesity,
immobilization, and malignancy, and it is a possible trigger
factor for venous thrombus formation.
Indeed, it is well known that an increased serum level of

C-reactive protein is an additional risk factor for cardiovas-
cular (CV) events6. In fact, patients with a chronic inflam-
matory condition, such as those with rheumatoid arthritis
(RA) or other chronic inflammatory arthritides, show a higher
risk of CV events than the general population7.
Importantly, patients having an immune-mediated disease

appear at risk of VTE, even independently from a detectable
inflammatory state. In fact, in a record-linkage study on 2
UK datasets, the increased risk of VTE after hospital
admission was reported not only for systemic autoimmune
diseases usually characterized by laboratory signs of systemic
inflammation such as RA, but also for systemic autoimmune
diseases that do not usually show systemic inflammation,
such as psoriasis, dermatomyositis, or polymyositis. The link

was even seen for organ-specific autoimmune diseases such
as autoimmune hemolytic anemia, type 1 diabetes mellitus,
multiple sclerosis, myasthenia gravis, or autoimmune
hepatitis8. While the highest level of risk for VTE was
recorded for systemic lupus erythematosus (SLE) and
polyarteritis nodosa, consistently high levels of risk were
also found for myositis, multiple sclerosis, and Sjögren
syndrome (SS)8.
A metaanalysis study on the risk of VTE in inflammatory

rheumatic diseases concluded that overall, patients with RA,
SLE, SS, myositis, systemic sclerosis, or antineutrophil
cytoplasmic antibody-related vasculitis have a risk of VTE
3× higher than the general population. The increased risk
was seen in studies of hospitalized and nonhospitalized
patients. Some of the studies included in the metaanalysis
also showed that the risk of VTE is highest in the first year
of disease, with a significant dropoff later, leading to the
hypothesis that effective medications could be involved in
substantially decreasing the risk of VTE by controlling the
systemic inflammation. In fact, in systemic vasculitides,
thrombosis is a mirror of the endothelial hyperactivation
because of an active state of disease, and the risk is lower
when the disease undergoes an effective treatment9.
However, the available methods to detect systemic inflam-
mation are probably not sensitive enough because patients
even in remission carry a higher risk of thrombosis10, or
alternatively, the endothelial dysfunction may not be
adequately targeted by the current therapies and a continuous
low-grade procoagulant state persists despite a clinically
effective treatment.
In the current issue of The Journal, Aviña-Zubieta, et al11

have published a general population-based study on the risk
of DVT and PE in primary SS (pSS). This is a large general
population-based study that specifically focused on the risk
of DVT and PE in pSS. The study was designed as an
incident (and not prevalent) cohort analysis of VTE among
individuals with pSS as compared with individuals matched
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for age, sex, and entry time without pSS, selected from the
general population using a province-wide database generated
from the British Columbia, Canada, healthcare system. The
International Classification of Diseases-9-Clinical Modifi-
cation codes were used. The authors confirmed that pSS is
associated with a statistically increased risk of VTE in a
general population context, with HR of 4.07, 2.80, and 2.92
for PE, DVT, and VTE, respectively. Notably, the study also
supports the notion that the risk is much higher during the
first year after diagnosis (8.29, 4.72, and 7.34 for PE, DVT,
and VTE, respectively). The major limitations are the absence
of verification of individual medical records, and the specific
demographic and immunologic characterization of the pSS
population under study. Nevertheless, the study is method-
ologically corrected, and it included a large sample size of
1175 incident pSS cases and 11,947 controls, adjustment for
preexisting comorbidities and comedications, and 2 sensi-
tivity analyses for the competing risk of death and unmea-
sured confounders in a general population context.
Now, the crucial question is how we can translate the

clinical validity of these results into clinical utility. In this
context, the magic words are “prevention” and “prophylaxis.”
However, there are limited data in the literature regarding
these issues in the rheumatic diseases. The great majority of
our knowledge at present is on SLE and antiphospholipid
antibodies (aPL). Hydroxychloroquine may be beneficial in
reducing the incidence of VTE in SLE12, as well as aspirin
in aPL-positive patients with SLE, in particular during
pregnancy13. In pSS, aPL can sometimes be detected, but
their weight as CV risk factor has still to be well defined, and
it could be different from that observed in SLE14,15.
Further, pSS is a syndrome and thus a heterogeneous

disease16. Not all the patients with pSS carry the same risk
of lymphoma development17. Similarly, probably not all the
patients with pSS are at the same risk of VTE as emerged
from the abovementioned metaanalysis, in which pSS
showed the widest CI for VTE incidence (2.18%, 95% CI
0.79–3.57%) if compared with the other autoimmune
diseases9. This feature is critical for coming back from bench
to bedside.
Indeed, the CV risk in pSS is higher for those patients with

central nervous system involvement, those using immuno-
suppressive treatments, or showing leukopenia18. Thus, the
systemic activity of the disease should be taken into account
and different subsets of the disease may disclose different
risk profiles. In addition, the positive effect of systemic treat-
ments in reducing the CV risk in pSS still needs to be
clarified.
Overall, differentiating the patient population based on the

clinical manifestations, the global systemic disease activity,
the autoantibody profile (including the possible presence of
aPL), and the grade of the inflammatory infiltrate at the
biopsy level would be very important. Some generalized risk
factors must also be recognized, such as smoking status, level

of physical activity, and body mass index. This additional
information should be integrated in future research to
improve clinical practice (i.e., new recommendations on
thromboprophylaxis in immune-mediated diseases), and to
reach the goal of personalized medicine (i.e., characterization
of individuals who need thromboprophylaxis).
Even in the absence of such information, the clinician

must be aware that immune-mediated diseases, including
pSS, can determine a prothrombotic state, and that the risk is
highest early after the diagnosis. Because both the morbidity
and mortality of patients are strongly affected by VTE, these
observations can help the clinician to improve the prevention
or prophylaxis strategies for VTE, and under particular condi-
tions that, even transiently but significantly, can further
increase the risk of VTE events.
Finally, the increased risk of VTE in pSS, a disease in

which the systemic inflammation is usually absent, under-
lines the role of additional factors other than the upregulation
of classic proinflammatory pathways on the dysregulation of
the endothelial function in pSS. It further suggests the need
to analyze in greater depth the interaction between
endothelial cells and lymphocyte subpopulations in pSS, as
well as the possible secondary effects of targeting therapies
on this interaction19,20.
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