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Abstract

Thrombotic events (TEs) occur in up to 40% of patients with vacuoles, E1 enzyme, X-linked, autoinflammatory, and somatic
(VEXAS) syndrome, but data on its clinical-genomics features and anticoagulation strategies are limited. To gain more insight into
this, we conducted a two-step study evaluating the prevalence and outcome of TE in VEXAS. First, among 1086 patients
followed for TEs, 198 were men aged >40 years with unprovoked thrombosis and no known thrombophilia; 21 also had at least
one VEXAS-compatible feature and underwent UBA1 exon 3 testing. No UBA1 mutation was detected in these 21 patients. Next,
we leveraged our Italian VEXAS network, and we accrued 87 molecularly confirmed Italian VEXAS cases (median age 70 years).
Any history of TE was documented in 43/87 patients (49%), deep vein thrombosis being the most common (71%). Because
follow-up varied, incident thrombosis was analyzed using a time-to-first-event framework from molecular VEXAS diagnosis, with
death without prior TE treated as a competing event. Among 49 patients without prior/concomitant TE, five developed incident
post-diagnosis TE; the 24-month cumulative incidence was 18.3%. Thrombophilia testing revealed a 15% co-occurrence,
including heterozygous Factor V Leiden, Factor Il G20210A, and anti-cardiolipin antibodies. Treatments comprised direct oral
anticoagulants (DOACs) (51%), low molecular weight heparin (LMWH) (28%), Fondaparinux (14%), and vitamin K antagonists
(AVKs) (7%). Notably, 27% experienced multiple TEs, of which 22% occurring despite anticoagulation during disease flares. Our
findings provide an updated cartography of VEXAS-related TE, suggesting early screening for thrombophilia in these patients to
inform both personalized anticoagulation and disease-control strategies.
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INTRODUCTION

VEXAS (vacuoles, E1 enzyme, X-linked, autoinflammatory, and
somatic) syndrome is a severe adult-onset autoinflammatory disorder
caused by somatic mutations of the X-linked UBA1 gene.! Such
alterations perturb cellular ubiquitylation processes ultimately caus-
ing hyperinflammation, generating a fertile soil for acquisition of ad-
ditional somatic myeloid gene mutations.? From a hematological
standpoint, VEXAS patients typically present with myelodysplastic
syndrome/neoplasms (MDS), macrocytic anemia (regardless of an
overt MDS diagnosis), and plasma cell dyscrasia.> On the other
hand, inflammatory manifestations linked to the hypercytokinemia
encompass skin (Sweet syndrome or Sweet syndrome-like lesions),
joints, lung, gastrointestinal, ocular and kidney involvement, as well as
noninfectious fever, nose and ear chondritis.*

As a result of such pro-inflammatory state, thrombotic events (TEs)
are one of the most recurrent disease manifestations, inherently linked
to the VEXAS' morbidity.>® TE may occur early in the disease course
with later recurrence, negatively impacting a patient's quality of life and
survival outcome.” Previous studies have reported a high incidence of
TE, typically ranging from 14% to 40%,%? with a notable proclivity to
venous thromboembolism (VTE) over arterial thrombosis.'® Chronic
inflammation leads to a prothrombotic state via various mechanisms:
inflammatory cytokines (particularly IL-6 and TNF-a) induce the ex-
pression of tissue factor on monocytes and endothelial cells, activating
the coagulation cascade.!’ At the same time, inflammation causes
endothelial dysfunction, with the acquisition of a pro-adhesive and
prothrombotic phenotype.***? Furthermore, activated neutrophils
can release “extracellular traps” (NETs), which act as scaffolds for the
formation of thrombi, while activated platelets further amplify the
inflammatory and coagulative response.*®>* It should be noted that
little is known about the concomitant presence of antiphospholipid
antibodies, for example, anti-cardiolipin (aCL) and anti-B,-glycoprotein
| (anti-BoGPl) in VEXAS and VEXAS-related TE.

So far, the clinical features harbinger of increased thrombotic risk
and the optimal management strategies for recurrence remain poorly
defined in VEXAS.'® Given the lack of robust epidemiological data,
we decided to undertake a multicenter, national study devising a
two-step strategy. Specifically, we aimed to establish a detailed

cartography of VEXAS-associated TE, focusing on prevalence, iden-
tification of clinical predictors for thrombosis, and analyzing recur-
rence patterns and management outcomes over 232 patient-years of
observation.

METHODS
Study cohort and design

We designed a two-phase study to investigate the link between
VEXAS syndrome and thromboembolism. The first phase consisted
of a cross-sectional pilot study, with the aim of estimating the pre-
valence of UBA1 mutations in an unselected population followed for
thrombosis. We analyzed 1086 patients attending the Hemostasis
and Thrombosis Clinic at Tor Vergata Polyclinic in Rome, Italy. From
this population, 198 subjects were selected based on the typical
demographic criteria of VEXAS (male, age >40 years) and clinical
criteria (history of at least one unprovoked venous or arterial TE
event, in the absence of known thrombophilia). Subsequently, further
screening was based on the presence of at least one clinical mani-
festation suggestive of VEXAS syndrome. All clinical and laboratory
features recognized as consistent with VEXAS were considered; a
patient was included if at least one feature was present, such as
macrocytic anemia and/or rheumatological disorders. This screening
led to the identification of 21 patients. These were subjected to
targeted molecular screening for the UBA1 gene. Sanger sequencing
of exon 3 was used to detect the canonical VEXAS mutations, in
accordance with already described protocols.* The second phase of
the study leveraged a national multicenter cohort, from a collabora-
tive network of clinical sites specializing in the management of
patients with VEXAS syndrome. Recruitment took place between
January and April 2025, through the dissemination of a link to an
electronic database. Between January and April 2025, data were
collected via a data entry anonymized format. All cases where a
diagnosis of VEXAS syndrome was confirmed both clinically and
through molecular analysis, that is, the presence of a pathogenic
somatic mutation in UBA1, were included. Participating centers could
enter all available patients with clinically suspected and molecularly
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confirmed VEXAS syndrome diagnosed and/or managed at their in-
stitution before database lock, including deceased patients when
sufficient data were available. Through this network, a cohort of 87
male patients was accrued, for a total of 232 patient-years of ob-
servation. Information was collected on the following: demographic
and clinical characteristics at the time of diagnosis, main laboratory
parameters, and VEXAS phenotype (e.g., systemic symptoms, skin or
lung involvement, among others). The specific UBA1 genotype (e.g.,
p.Met41Val, p.Met41Leu, and p.Met41Thr, among others) was also
recorded. For TE, the type (venous vs. arterial), location (e.g., deep
vein thrombosis, pulmonary embolism, and myocardial infarction),
onset relative to the diagnosis of VEXAS syndrome, and anticoagulant
therapy were documented. The molecular diagnosis was confirmed in
all patients through screening for the UBA1 gene, at least of the exon
3, as previously shown.?'® Co-diagnosis of MDS was established
based on WHO 2022 criteria.!” Testing for concomitant presence
of antiphospholipid antibodies was assessed at TE onset and after
12 weeks as per established guidelines.'®

All patients provided their written informed consent for the use
of their data for research purposes, in accordance with the require-
ments of the local ethics committees of each participating institution.
The entire study was conducted in accordance with the ethical
principles of the Declaration of Helsinki.

Statistical analysis

Continuous variables were compared using Student's t-test or the
Mann-Whitney U test, and categorical variables were analyzed using
Fisher's exact test. Survival was defined as the time from diagnosis to
last follow-up or death for any cause and was calculated using
Kaplan-Meier estimation. For the longitudinal analysis, follow-up
began at molecular VEXAS diagnosis. For the evaluation of cumula-
tive incidence, patients who experienced a TE after a diagnosis of
VEXAS syndrome were included. Patients with thrombosis docu-
mented before or on the diagnosis date, and patients with TE history
but unavailable TE date, were described separately and were not
included in the first incident TE risk set. Among patients without
prior/concomitant TE, time to first incident TE was calculated from
VEXAS diagnosis to TE, death without prior TE, or last follow-up.
Death without prior TE was treated as a competing event using
cumulative-incidence methods. Because of the limited number of
incident events, covariate modeling was considered exploratory and
was not used to support predictor claims. Competing events
(deceased without thrombosis) and censoring (living without throm-
bosis) were accounted for using the Fine-Gray method (cuminc
function in R studio). A significance level of P < 0.05 was considered
statistically significant. All analyses and data visualization were
generated using the statistical computing environment R (4.0.0R Core
Team, R Foundation for Statistical Computing, Vienna, Austria), Excel
Microsoft Office 365, and GraphPad Prism (8.4.0).

RESULTS
Step I: The “Tor Vergata” pilot study

The initial phase of our work consisted of a pilot study aimed at
investigating the prevalence of VEXAS syndrome in a clinical setting
characterized by the development of thrombosis (Figure 1A). By
analyzing a cohort of 1086 patients attending the Hemostasis and
Thrombosis Clinic at the Tor Vergata Hospital, 198 men over the age
of 40 years with a history of venous or arterial TE, classified
as idiopathic, were identified. Subsequently, by applying a more

stringent criterion based on the concomitant presence of at least one
clinical manifestation suggestive of VEXAS syndrome (such as anemia
or rheumatological disorders), 21 patients were selected as candi-
dates for molecular analysis. However, none of these subjects was
found to be a carrier of somatic mutations in the UBA1 gene, sug-
gesting that the mere presence of TE without a more pervasive
VEXAS-related clinical picture is not sufficient to trigger molecular
testing.

Step ll: The Italian VEXAS cohort

Clinical and molecular features

The second phase of the study leveraged the Italian VEXAS network
accruing 87 patients, all males, with a median age at diagnosis of
70 years (interquartile range, IQR 64-76). Baseline characteristics of
the study cohort are detailed in Table 1. The clinical picture at the time
of diagnosis was markedly heterogeneous. All patients presented with
anemia (median hemoglobin value 9.8 g/dL, IQR =8.4-11.4) and mac-
rocytosis (median mean corpuscular volume [MCV] value 102.9fL,
IQR =96.0-108.0). Bone marrow vacuoles were observed in most
cases with available marrow evaluation (84%). Overall, 41% of patients
(n = 36) presented with systemic symptoms, such as fever of unknown
origin (FUO) or clinical pictures mimicking conditions such as Still's
disease, vasculitis, or systemic lupus erythematosus. Skin involvement,
mainly in the form of rash, erythema nodosum, or orbital cellulitis, was
present in 39% of cases (n=34). Up to 10% (n=9) of patients had
pulmonary involvement, with evidence of multiple consolidations or
interstitial pneumonia. Other recurrent clinical manifestations included
polychondritis, arthritis, and scleritis. From a hematological perspec-
tive, the majority of patients (56%, n = 49) had a co-diagnosis of MDS,
while 37% (n=32) also showed a monoclonal gammopathy of un-
determined significance (MGUS), and only one patient had multiple
myeloma. During the course of their disease, 15% of the patients
(n=13) did not receive specific VEXAS-specific therapy, 25% (n=22)
were treated with glucocorticoids alone, and the remaining 60%
(n=52) received glucocorticoids plus at least one additional VEXAS-
directed agent. Specifically, 30% (n = 26) of patients received at least
one bDMARD (n =12 received more than two lines), 37% (n = 32) re-
ceived at least one cDMARD, 18% (n = 16) received at least one JAK
inhibitor, and 3% (n = 3) of patients were treated with azacitidine.

Genotype analysis revealed a typical distribution of somatic
variants of the UBA1 gene. The p.Met41Thr mutation was the most
frequent, identified in 40% of the cohort (n=35), followed by
p.Met41Val in 29% of patients (n = 25), and p.Met41Leu in 7% (n = 6).
The remaining 24% (n = 21) were carriers of other, rarer, mutations of
the UBA1 gene. This subgroup mainly consisted of two categories:
splicing site or intronic mutations, such as ¢.118-1G>A, and missense
mutations outside the Met41 codon, such as p.Ser56Phe.

Characteristics of thrombotic events

Episodes of TE were observed in 43 (49%) patients (Figure 1B), with
29 (33%) of them occurring concomitant with the diagnosis of VEXAS
syndrome: 35 had a TE before or on molecular VEXAS diagnosis, and
3 TE-positive patients had no analyzable TE date; the latter group was
retained for descriptive TE-history analyses but excluded from the
first incident post-diagnosis TEs risk set. A particularly significant
finding is the high rate of recurrence. Indeed, among 43 patients
developing thrombosis, we recorded a total of 59 TE, resulting in a
median of 1 event per patient. Fifty-seven (97%) events happened in
the venous district, with only 2 (3%) being classified as arterial. The
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A two-step study of vacuoles, E1 enzyme, X-linked, autoinflammatory, and somatic (VEXAS)-related thrombosis. In a first part (A), we designed a

pilot study (the “Tor Vergata” step) aimed at investigating the prevalence of VEXAS syndrome in a clinical setting characterized by the development of thrombosis.
Subsequently, we leveraged our Italian VEXAS patients cohort, evaluating the incidence and characteristics of thrombosis in this setting of patients. (B) Donut chart
illustrating the percentage of VEXAS patients affected by thrombosis, including a breakdown of the nature of thrombotic events (TEs) and the timing of incidence
(“at onset of first clinical manifestation of VEXAS” and “after onset of first clinical manifestation of VEXAS”). In panel (C), the distribution of all TEs based on their

localization is presented.

anatomical mapping of such TE (Figure 1C) showed a predominance
of deep vein thrombosis in the lower limbs, which accounted for 71%
of all TE, followed by superficial venous thrombosis (14%). There
were 2 instances of splanchnic venous thrombosis (2%), 1 (2%) case
of retinal artery thrombosis and 1 (2%) acute coronary syndrome.
The incident risk set included 49 patients, of whom 5 developed first
TE after VEXAS diagnosis, 8 deceased without prior TE, and 36 were
censored without TE. Median follow-up in this risk set was
13.4 months (IQR, 3.6-23.3), and the 24-month cumulative incidence
of first post-diagnosis TE was 18.3% (95% Cl 3.9%-35.7%; Figure 2).

Associations with thrombotic events

In order to identify potential clinical associations with thrombosis, we
compared the baseline characteristics of patients who experienced
TEs (TE group, n =43) with those of patients who did not experience
TEs (non-TE group, n = 44; Table S1, see also Supplemental Material).
Recurrent chondritis (mostly affecting the ear) was more common
in the group of patients with thromboembolism (19%) than in those
who did not experience thrombosis (2%). Differences in frequency

between the two groups were not statistically significant for all other
clinical and molecular features analyzed.

While it is difficult to disentangle the relation of thrombosis
development and specific therapy, given that most patients (>50%)
received multiple lines of treatment and steroids were used in a
heterogeneous duration/dosage fashion, 27% (n=22) of cases ex-
perienced at least one TE, among patients treated with glucocorti-
coids alone. In patients treated with glucocorticoids plus a JAK
inhibitor, without either bDMARDs or cDMARDSs (n = 7 patients), two
experienced a TE, whereas in the group treated with glucocorticoids
plus Azacitidine, one out of three patients developed a TE. Further-
more, 31% of patients (n=27) received ESAs: among these, 41%
(n=11) experienced at least one TE (eight VTEs, two arterial events,
and one patient with both venous and arterial events). The remaining
69% (n = 60) have never received ESAs, and among them 53% (n = 32)
experienced at least 1 TE (26 VTEs and 6 arterial events).

To assess the contribution of a pre-existing predisposition to
thrombosis, the prevalence of common hereditary and acquired
thrombophilic risk factors was analyzed (Figure 3A). First, the results
showed an extremely low frequency of testing for such alterations in
the VEXAS cohort (26%, n = 23), despite the high rate of TE and need
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for treatment decision. Among these 23 tested cases, n = 3 patients
were heterozygous for Factor V Leiden, and n =1 for the G20210A
mutation of Factor Il. A positive status for aCL was found in onlyn=4
cases, and for anti-B,GPl in n = 1 case. More specifically, in this subset
of patients, two patients showed persistent positivity after retesting
at 12 weeks. In the first case, the patient maintained positivity for aCL
1gG, prompting clinicians to switch anticoagulation to vitamin K

TABLE 1 Characteristics of vacuoles, E1 enzyme, X-linked,
autoinflammatory, and somatic (VEXAS) population.

Characteristics of VEXAS population Overall (n=87)

Demographics

Age at diagnosis, median (IQR) 70 (64-76)
Male sex, n (%) 87 (100)
BM vacuoles, n (%) 43 (84%)
Hemoglobin (g/dL), median (IQR) 9.8 (8.4-11.4)
VEXAS phenotype

Systemic symptoms, n (%) 36 (41)
Skin involvement, n (%) 34 (39)
Pulmonary involvement, n (%) 9 (10)
Hematological disease

MGUS, n (%) 32 (37)
MM, n (%) 1(1)
MDS, n (%) 49 (56)
UBA1 genotype

p.Met41Val (c.121A>G), n (%) 25 (29)
p.Metd41leu (c.121A>C), n (%) 6(7)
p.Met41Thr (c.122T>C), n (%) 35 (40)
Other, n (%) 21 (24)

Abbreviations: BM, bone marrow; IQR, interquartile range; MDS, myelodysplastic
syndrome; MGUS, monoclonal gammopathy of undetermined significance; MM,
multiple myeloma.

(A)

100% —— No thrombosis
= Thrombosis
95% confidence interval

80%

60%

40%

Overall survival probability

20%

0 20 40 60 80 100 120
Time from diagnosis of VEXAS syndrome (months)

antagonist (AVK). In the second case, the patient exhibited persistent
aCL IgG positivity accompanied by seroreversion of a,GPI IgG, but
the anticoagulation strategy (direct oral anticoagulant [DOAC]) was
not modified. Among the remaining patients, one showed a single
positive antiphospholipid antibody test that spontaneously became
negative, whereas in the other two cases we observed low-level
positivity that clinicians did not consider clinically meaningful or
worth serial monitoring, given TE resolution under low molecular
weight heparin (LMWH) and DOAC, respectively.

Anticoagulation strategies in VEXAS

The therapeutic management of TE has seen widespread adoption of
DOACs, which were also in our cohort the most commonly prescribed
class of drugs (51%, n=22) (Figure 3B). LMWH was used in 28%
(n=12) of patients, while Fondaparinux was used in 14% (n=6) of
cases and AVKs in 7% (n = 3) of patients. Analysis of hematological
data revealed that the choice of LMWH was associated with a spe-
cific risk profile. Patients on LMWH therapy experienced moderate to
severe thrombocytopenia (mean count 60-80 x 10°/L), which was
significantly more pronounced than in patients treated with DOACs,
who had a mean platelet count in the range of 120-140 x 10%/L.

Despite therapy, controlling TE proved complex, with a sig-
nificant rate of recurrence. The Swimmer plot (Figure 3C) illustrates
the clinical course and management of the patients with TE, high-
lighting how recurrent events occurred both during active antic-
oagulant treatment and after discontinuation thereof. Specifically, 11
out of 16 events (69%) occurred in patients who were already re-
ceiving active anticoagulant therapy, typically during disease flares or
in patients who were not showing an adequate response to their
VEXAS-specific treatment. A more in-depth analysis of these 16
events reveals the following distribution: n =8 occurred in patients
who were under DOACs, n = 3 in patients receiving LMWH, whereas
the remaining n=>5 occurred after planned discontinuation of ther-
apy. A key finding emerging from such data is the close correlation
between control of VEXAS syndrome disease activity and thrombotic
risk, highlighting how uncontrolled inflammation may be the main
driver of thrombosis and its recurrence.

C

354

304

25

20

15 4

10 A

Cumulative incidence of thrombosis (%)

Months 0 6 12 24 36

No. at risk 49 34 26 12 4

FIGURE 2 Survival and cumulative incidence of thrombosis in patients with vacuoles, E1 enzyme, X-linked, autoinflammatory, and somatic (VEXAS) syndrome.
(A) Kaplan-Meier estimates of overall survival (OS) from the time of VEXAS diagnosis, stratified by the occurrence of thrombosis. Survival probabilities are displayed as
step functions with shaded 95% confidence intervals (Cls). Time is expressed in months from diagnosis and log-rank is P = 0.65. (B) Cumulative incidence of first
thrombosis after VEXAS diagnosis among patients without documented thrombosis prior to diagnosis: the incident risk set included 49 patients without prior or
concomitant thrombotic events (TEs), followed from the time of molecular VEXAS diagnosis, with 5 incident TEs and death without TE as the competing event. Estimates
are shown as conventional stepwise cumulative-incidence functions with shaded 95% Cls, accounting for censoring. Time is expressed in months from diagnosis.
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DISCUSSION

This national, retrospective, multicenter study represents the first sys-
tematic mapping of thrombosis associated with VEXAS syndrome in
Italy, based on an analysis of 232 patient-years. The results clearly
indicate that VEXAS is associated with a high risk of thrombo-
inflammatory events. While the strong association between thrombosis
and VEXAS has already emerged from previous retrospective studies,®®
each phase of our study adds its own contribution by providing novel
perspectives. These include the role of a well-defined phenotype-driven
UBA1 screening in patients with unexplained thrombosis, as well as the
deep characterization of TE and thrombophilic features and their role in
management of VEXAS. Since part of the study consists of a retro-
spective multicenter cohort of identified VEXAS cases rather than a
population-based incident cohort, fatal TEs occurring before VEXAS
recognition, referral, or molecular diagnosis may have been under-
ascertained. The descriptive TE-history frequency should therefore not
be interpreted as a population incidence rate but rather as a vision at a
glance of VEXAS-related thrombosis.

The first step of our study aimed to explore the prevalence of
VEXAS syndrome in an unselected cohort of 1086 patients who had
experienced TE, but none of these patients tested positive for UBA1
mutations. This data reinforces the idea that indiscriminate use of

UBA1 testing in all patients with unexplained thrombosis is neither
clinically useful nor likely sustainable. On the contrary, a more se-
lective approach targeting individuals with a clinical picture strongly
compatible with VEXAS syndrome is more rational and cost-effective,
increasing the likelihood of identifying significant mutations and
minimizing the emergence of broader diagnostic pathways.'>? In
fact, our data support that testing for UBA1 mutations should
be reserved for patients with a clinical phenotype that is clearly
suggestive of VEXAS syndrome and not applied systematically in all
cases of idiopathic thrombosis.

The second phase of the study focused on studying TE in a na-
tional cohort of 87 patients with a confirmed diagnosis of VEXAS
syndrome. In this cohort, 49% of cases had TE, a finding that confirms
the association between VEXAS syndrome and a marked pro-
thrombotic state, as already described in the literature.*%1° The
almost exclusive venous predominance (97% of events) further re-
inforces the hypothesis that the main driver of thrombosis in these
patients is systemic inflammation, rather than traditional athero-
sclerosis, which typically underlies arterial events,*>*2 Endothelial
activation, cytokine dysregulation and platelet activation, which are
key elements in the pathophysiology of VEXAS syndrome, create a
pro-coagulant microenvironment that manifests predominantly in the
venous system, a finding which calls for parallel in other clonal
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states (clonal hematopoiesis of indeterminate potential, CHIP) also
characterized by increased cardiovascular and thrombotic risk.2%2!
One finding of particular clinical relevance is that in 33% of cases, the
TE coincided with the onset of the disease, suggesting its role as a
potential “sentinel event” of the syndrome.

The increased frequency of cases with chondritis and TE—albeit
to be interpreted as an association of clinical features—is another
interesting finding, possibly an expression of a particularly high in-
flammatory burden??: patients with chondritis may experience more
intense endothelial activation and cytokine dysregulation, resulting
in a clinical phenotype more prone to both cartilage damage and
thrombosis. The high incidence of thrombosis places VEXAS syn-
drome among the conditions with the highest level of thrombotic risk,
comparable to that of other autoimmune diseases® or chronic myeloid
neoplasms.?®> The predominance of venous events over arterial
events is consistent with other thrombo-inflammatory conditions,
where activation of coagulation triggered by systemic inflammation
occurs mainly in low-flow venous areas. The distinct cytokine profiles
in MPNs and VEXAS differentially shape their thrombotic pheno-
types: in MPNs, NLRP3-driven IL-1B and IL-18, along with ery-
throcytosis, hyperviscosity, and JAK2-dependent platelet activation,
possibly favor arterial events.?® Conversely, VEXAS syndrome can
be classified as a clear clinical model of “thrombo-inflammation,” a
condition in which the activation of inflammatory pathways acts as a
powerful driver of hypercoagulability.?#?> The pathogenesis of
VEXAS syndrome, triggered by somatic mutations in UBA1, causes a
defect in the process of ubiquitination,?® leading to an accumulation
of undegraded proteins, cellular stress and mass production of pro-
inflammatory cytokines.?” This inflammatory “milieu” in turn pro-
motes a prothrombotic state through platelet activation, endothelial
damage and increased coagulation factors, ultimately generating a
more venous-predominant thrombosis.2 The fact that one-third of TE
occur at the onset of the disease, whereas others occur during flares
strongly suggests that uncontrolled systemic inflammation, typical of
the initial phases or flares of VEXAS, may act as a powerful trigger,
as previously suggested.® This mechanism bears strong similarities to
other chronic inflammatory diseases, such as Behcet syndrome or in-
flammatory bowel disease (IBD), in which it is well known that phases of
disease activity are associated with a significant increase in thrombotic
risk.283% Such marked activation of the innate immune system may also
be linked to an imbalance of NET-complement-immunothrombosis
axis. NETs may contribute by providing a scaffold of DNA and histones
for clot assembly, exposing tissue factor and cationic proteins that ac-
tivate coagulation, and stimulating endothelial cells and monocytes,
thereby perpetuating a vicious cycle of inflammation and thrombosis,
amplified by complement activation.>3!

The management of thrombosis in patients with VEXAS syn-
drome is complex, and there are no specific guidelines. In our cohort,
most patients with VTE were treated with DOACs. However, recent
scientific literature has raised doubts about the efficacy of DOACs, in
particular for conditions such as antiphospholipid syndrome (APS),
especially in triple-positive patients or those with a history of arterial
thrombosis.>2 Several international scientific societies recommend
caution or advise against the use of DOACs in all patients with APS,
preferring AVKs for first-line therapy.>® Although patients with
VEXAS syndrome are typically negative for aCL and anti-B,GPI,’
chronic systemic hyperinflammation could represent another “high-
intensity” prothrombotic condition in which the efficacy of DOACs
may be suboptimal compared to AVKs, especially if associated with
antibody positivity as in some of our cases. A valuable option could be
to monitor the antibody titers over time, as there have been instances
of seroreversions occurring even after obtaining relatively high titers,
thereby considering a switch to AVK for those maintaining elevated

titers over time. One could hypothesize that systemic inflammation,
VEXAS disease status (active flare vs. controlled disease), and con-
comitant clinical conditions (e.g., infectious episodes) may all influ-
ence antiphospholipid antibody patterns.

The high rate of TE recurrence, with 16 events in addition to the
primary ones, outlines a phenotype of persistent and severe thrombotic
risk. The most critical observation is that almost 70% of such events (11
out of 16) occurred in patients already under anticoagulant therapy.
Endothelial and platelet activation sustained by inflammatory cytokines
likely creates such an intense stimulus that standard anticoagulants
are insufficient to prevent its consequences. These data challenge the
adequacy of a time-limited anticoagulant approach in this disease.
Given the chronic and recurrent nature of the underlying inflammation
in VEXAS syndrome, it is plausible that the thrombotic risk remains
elevated over time. This suggests the need to consider long-term, if not
indefinite, anticoagulant therapy after an initial TE, especially in patients
who do not achieve complete and stable control of their inflammatory
disease or carry inherited or acquired thrombophilia.

In conclusion, our study confirms that VEXAS syndrome is a
condition associated with a very high risk of thrombosis, with almost
half of patients experiencing TE, mainly venous in nature, during
their clinical history. Thrombosis often presents as one of the initial
manifestations, highlighting the inextricable link between systemic in-
flammation driven by the UBA1 mutation and the activation of the
coagulation cascade.?*?® Screening for VEXAS syndrome should not
be performed routinely in patients with idiopathic thrombosis, being
targeted to cases with a strong clinical suspicion, based on the coex-
istence of typical hematological and rheumatological manifestations. In
light of these findings, it is imperative that clinicians maintain a high
level of suspicion for thromboembolic complications in patients with
VEXAS syndrome, both at diagnosis and during follow-up. It is rea-
sonable to consider long-term anticoagulant therapy for patients with
VEXAS syndrome who develop TE, given the chronic and recurrent
nature of the underlying condition. Choosing the best anticoagulant
(DOACs vs. AVKs) remains an area of uncertainty, and a personalized
approach  should be taken, balancing the thrombotic
risk with the hemorrhagic risk of the individual patient in light of
comprehensive baseline thrombophilia testing, pending more robust
prospective data. Prospectively exploring the efficacy and safety
of different anticoagulation strategies (DOACs vs. AVKs) in this specific
patient population is a clinical unmet need. A thorough baseline
thrombophilic assessment is warranted also to assist clinicians in de-
termining whether the addition of prophylactic anticoagulation might
be appropriate, particularly during disease flares. Finally, translational
studies may help elucidate the specific molecular mechanisms linking
UBA1 dysfunction to hypercoagulability, potentially paving the way for
targeted therapies capable of simultaneously controlling both the in-
flammatory and thrombotic components of VEXAS syndrome.
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