CANCER-ASSOCIATED THROMBOSIS: FROM RISK TO DIAGNOSIS
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ABSTRACT

Venous thromboembolism (VTE) is a major cause of morbidity and noncancer mortality in patients with active malignancy, and man-
agement frameworks for cancer-associated deep vein thrombosis (DVT) and pulmonary embolism (PE) are well developed. In contrast,
there exists controversy in the management of isolated superficial vein thrombosis (iISVT) in patients with active malignancies, as the
guideline recommended treatment regimens for iISVT are based on randomized trials that largely excluded patients with active cancer, Fur-
thermore, patients with cancer have a higher risk of bleeding and thrombosis complicating anticoagulant management. This review syn-
thesizes evidence on outcomes and management of cancer-associated iSVT. The evidence indicates there is a high rate of subsequent VTE
incidence after cancer-associated iSVT despite anticoagulation, and comparisons of patients with active malignancy to noncancer- associated
iSVT demonstrated a substantially higher VTE risk with cancer, with low rates of major bleeding. This suggests that patients with cancer-
associated iSVT may benefit from higher doses of anticoagulation and/or extended therapy. However, the data suffers from heterogeneity
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and limited numbers emphasizing the need for randomized con-
trolled trials to assess the optimal anticoagulant intensity/duration
for patients with cancer-associated iSVT.
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bolism; venous thrombosis; anticoagulants.

Introduction

Venous thromboembolism (VTE), comprising deep vein
thrombosis (DVT) and pulmonary embolism (PE), is a major
source of morbidity and mortality among patients with active
malignancy and remains a leading cause of noncancer death in
oncology populations.! Population-based studies consistently
demonstrate that patients with active cancer have substantially
increased VTE risk compared with individuals without cancer,
as a result of tumor-driven hypercoagulability, host inflamma-
tion, endothelial perturbation, and thrombogenic exposures in-
trinsic to cancer care (surgery, systemic therapy, indwelling
venous access, and immobility).>* A recently published network
meta-analysis found that 3.1% of patients experienced VTE
within 1 year of cancer diagnosis, with cancer specific rates
ranging from 0.7-7.4%.* These realities underpin the guideline
recommendation for patients with active cancer and VTEs to re-
ceive indefinite anticoagulation for secondary prophylaxis while
the malignancy remains active.’

Superficial vein thrombosis (SVT) is defined as a partial or
total thrombotic obstruction with associated inflammation of a su-
perficial vein of the lower or upper extremities and presents clin-
ically as a red, swollen, and painful cord along the course of the
affected superficial vein. SVT can occur in the lower extremity
(classically great or small saphenous veins and tributaries) or
upper extremity (often cephalic/basilic veins), the latter frequently
associated with peripheral intravenous cannulation or central ve-
nous access devices. Compression ultrasound is used to diagnose
SVT, exclude the presence of concomitant DVT, and determine
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its length and proximity to the deep venous system. SVTs are
prevalent and historically perceived as a benign, self-limiting con-
dition that can be treated conservatively with warm compresses
and topical anti-inflammatory agents. The incidence of SVT is es-
timated to be 1.31 per 1000 person-years in a population-based
study of primary care patients, with an annual diagnosis rate of
0.64% in a separate community-based sample of general adult pa-
tients.®” Although there is no published incidence data of SVT in
patients with active cancer, the prevalence of malignancy in a co-
hort of patients with SVT was 8.7% emphasizing the significantly
increased risk compared to patients without cancer.®

In noncancer populations, contemporary guidelines recom-
mend therapeutic-dose anticoagulation when the SVT is junction-
threatening (typically within 3 cm of the deep venous junction)
or when concurrent DVT/PE is present, whereas prophylactic-
dose fondaparinux or rivaroxaban, or prophylactic/intermediate-
dose low-molecular-weight heparin (LMWH), for ~45 days is
recommended for extensive isolated SVT (=5 cm in length) away
from the deep venous junctions.” These recommendations are
grounded in randomized evidence. In the “Comparison of Arixtra
in Lower Limb Superficial Vein Thrombosis with Placebo” (CAL-
ISTO) randomized controlled trial, 45 days of fondaparinux 2.5
mg daily reduced the development of the composite outcome of
death from any cause or symptomatic PE, symptomatic DVT, or
symptomatic extension/recurrence of SVT compared with placebo
without increasing the incidence of bleeding, but patients treated
for cancer within the prior 6 months were excluded, which limits
applicability to patients with active malignancy.'® In the “Super-
ficial Phlebitis Treated for Forty-five Days with Rivaroxaban ver-
sus Fondaparinux” (SURPRISE) randomized controlled trial,
rivaroxaban 10 mg daily was noninferior to fondaparinux 2.5 mg
daily for 45 days in the treatment of a higher-risk SVT population
and was not associated with more major bleeding, but patients
with cancer represented only a small subgroup (around 10%) of
the study sample."

Active malignancy complicates the management of SVT by
simultaneously amplifying the risk of thrombotic extension and
bleeding. It remains controversial whether cancer-associated iso-
lated SVT (iSVT; SVT without baseline concomitant DVT/PE)
behaves as a lower-risk superficial phenotype amenable to stan-
dard 45-day SVT regimens, or whether longer or more intensive
therapy is warranted in selected patients with active malignancy.

The present review provides an outcomes-focused synthesis
for clinicians managing cancer-associated iSVT that is based on
the findings reported by our recently published systematic review
and meta-analysis.'> We summarize absolute risks of subsequent
VTE, bleeding, hospitalization, and death after cancer-associated
iSVT; compare cancer-associated iSVT clinical outcomes with
patients without active cancer and iSVT; and delineate key con-
troversies and research priorities, including optimal anticoagulant
intensity/duration for cancer-associated iSVT.

Clinical outcomes after cancer-associated
isolated SVT

To directly address this evidence gap, Bailey and colleagues
conducted a systematic review and random-effects meta-analysis
(IROVAM-iSVT) to quantify the risk of subsequent VTE after
iSVT in adults with active malignancy.'? The prespecified protocol

was registered (PROSPERO CRD42024550983), the review fol-
lowed PRISMA reporting principles, and the search encompassed
Medline, Embase, Web of Science, and Cochrane from inception
to December 2, 2024, without language or geographic restrictions.
In an updated search using the same search strategy and eligibility
criteria through December 9, 2025 performed by the review au-
thors, no additional full-text studies that met the inclusion criteria
were identified.

From 839 screened records, 29 full-text articles were assessed
and 8 studies met eligibility criteria, comprising four prospective
and four retrospective cohorts from more than six countries and
spanning patient data from 1991 to 2021.'%2! This review was un-
able to find any randomized, controlled data that focused only on
the treatment of iISVT in active malignancy. Collectively, the stud-
ies we included enrolled 5,998 patients with objectively confirmed
iSVT, including 448 patients meeting the ISTH-informed defini-
tion of active malignancy (ongoing anticancer treatment, metasta-
tic disease, diagnosis within 6 months, or recurrent malignancy).
Follow-up was most often reported after 3 months of treatment,
but some cohorts extended to 6 months, 1 year, or longer. Person-
years were estimated, when not reported, by multiplying cohort
size by mean/median follow-up duration. The overall quality of
the studies was high with a median of 7.5 (IQR 6.5-9) as per the
Newcastle-Ottawa Quality Assessment Scale for Cohort Studies.

The included cancer-iSVT populations were clinically hetero-
geneous but broadly representative of oncology practice. Across
studies, the proportion of male patients ranged from 30% to 67%
and mean/median age ranged from 65.2 to 72.0 years. Malignancy
types were diverse including breast, lung, gastrointestinal, geni-
tourinary, hematological, central nervous system, melanoma, thy-
roid and oropharyngeal with a metastatic disease prevalence that
ranged from 11.8% to 44% across the studies. Most studies re-
ported common VTE risk factors (e.g., prior VTE, varicose veins),
but definitions of “symptomatic” vs “asymptomatic” outcome
events were inconsistent: four studies specified that subsequent
VTE events were symptomatic, while four did not specify symp-
tom status. This distinction is clinically important because inci-
dentally detected VTE can differ from symptomatic VTE in
prognosis and management. Most of the studies included only pa-
tients with lower extremity iSVTs except for Ghenassia-Fouillet
et al. and Bell ef al., which included both upper and lower ex-
tremity iSVTs. 1617

Quantitatively, IROVAM-iSVT demonstrated that cancer-as-
sociated iSVT is followed by substantial subsequent VTE burden
despite anticoagulation. The pooled overall incidence of VTE after
cancer-associated iSVT was 18.2 events per 100 patient-years
(95% CI, 5.2-31.2; ’=76%; n=448). When PE and DVT were
reported separately (four studies; n=315), the incidence of PE was
9.6 events per 100 patient-years (95% CI, 1.8-17.4; I>=0%) and
the incidence of DVT was 20.1 events per 100 patient-years (95%
CI, 0-44.4; I>=61%)."*1°"8 Notably, one study reported a median
time to subsequent DVT/PE of 792 days (IQR, 484—1583) in the
overall iISVT population (including patients with and without ac-
tive malignancy), highlighting the potential for late events and the
limitation of short follow-up windows to fully characterize VTE
extension risk trajectories.?!

Comparative analyses further emphasized malignancy as a
strong modifier of iSVT prognosis. Across five of the included
studies, with a total of 288 patients with active cancer and iSVT
and 2,913 patients with no cancer and iSVT, active malignancy
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was associated with a substantially higher risk of subsequent
PE/DVT (risk ratio 2.6; 95% CI, 1.8-3.7; I>=0%;
p<0.001).!141517.1921 Tmportantly, these studies adjusted for
known confounders for VTE progression (e.g., age, sex, vari-
cose vein status, cardiovascular risk factors), strengthening the
inference that active cancer independently increases VTE risk
after iSVT. The review also captured clinically salient non-
thrombotic outcomes and healthcare utilization: only one study
reported hospitalization rates, and in that study malignancy was
associated with a markedly higher risk of VTE-related hospi-
talization (HR 8.9; 95% CI, 2.1-37.1; p=0.003), with 3.9% re-
quiring hospitalization.'

Four studies reported on the incidence of bleeding and mor-
tality outcomes in patients with active cancer and iSVT.!*!” The
incidence of major bleeding was low at 2.0 events per 100 pa-
tient-years (95% CI, 0-6.7; 1’=59%) and the incidence of death
was 22.8 events per 100 patient-years (95% CI, 0-58.7;
1’=73%). Clinically relevant nonmajor bleeding (CRNMB) was
reported in only one study (2 events among 77 patients; 2.6
events per 100 patient-years).'* VTE-specific mortality was re-
ported in only two studies, which found that fatal VTE events
were uncommon (e.g., RIETE reported 1 fatal PE [0.9%] among
110 cancer-iSVT patients vs 2 fatal PEs [0.2%] among 1,030
noncancer-iSVT patients).'>!”

Among anticoagulated patients with active cancer and iSVT,
LMWH was most used (65%), followed by fondaparinux (26%),
vitamin K antagonists (5%), and direct oral anticoagulants (4%).
Across the four studies that reported the relative proportions of
patients with iSVT treated with anticoagulation, there was no sta-
tistically significant difference in the proportion treated (OR 1.9;
95% CI 0.7-5.4; I’=46%; p=non-significant result [NR]) or dura-
tion treated (mean difference of 0.2 days; 95% CI 4.4-4.8; 1>=0%;
P=NR) between cancer-iSVT and noncancer-iSVT, implying that
many cancer patients are treated with broadly similar anticoagu-
lation regimens as noncancer iSVT despite higher recurrence
risk.!#151718 Compared to patients with active cancer and DVT,
cancer-associated iSVT patients were less likely to receive anti-
coagulation (76% vs 96%) and received shorter courses (median
45.5 days vs 120 days) in the OPTIMEV-SFMYV, while in RIETE
cancer-iSVT patients received lower LMWH doses (118+60 vs
152+41 1U/kg/day) and shorter durations (125+155 vs 2014213
days) than cancer-DVT patients (all p<0.001).!>"7

Finally, the review synthesized the limited direct comparisons
between cancer-iSVT and cancer-DVT/PE outcomes. Two studies
suggested that subsequent VTE risk after cancer-iSVT may be
similar to that after cancer-associated DVT/PE (OR 1.8; 95% CI,
0.8-3.9; and RR 1.5; 95% CI, 0.4-5.8; both p=NR), raising the
clinically consequential hypothesis that a subset of cancer-iISVT
may share recurrence biology with cancer-associated VTE.!>!”

This systematic review and meta-analysis of studies reported
the clinical outcomes of cancer-iSVT and found a high pooled
rate of subsequent VTE (18.2 events per 100 patients-years; 9.6
PEs per 100 patient-years and 20.1 DVTs per 100 patient-years)
and a relatively low pooled rate of major bleeding events (2.0
events per 100 patient-years). This is a significantly greater rate
of subsequent VTE when compared to another systematic review
and meta-analysis of a predominantly non-cancer sample of iSVT
(4% prevalence of active cancer in their pooled analysis) which
found a pooled rate of subsequent VTE of 8 events per 100 pa-
tient-years (1.4 PEs per 100 patient-years and 7.8 DVTs per 100

patient-years) and major bleeding rate of 0.3 events per 100 pa-
tient-years among patients with iSVT that were treated with the
guideline recommended duration of anticoagulation.?? In addition,
our systematic review and meta-analysis identified that active ma-
lignancy was associated with a substantially higher risk of subse-
quent PE/DVT (RR 2.6) despite broadly similar anticoagulation
regimens utilized for iSVT treatment between patients with and
without active malignancy. Taken together, these findings suggest
that cancer-associated iSVT is not benign as the VTE risk remains
high despite guideline-concordant SVT therapy.

This highlights that the standard SVT treatment paradigm of
45 days of prophylactic dose anticoagulation is insufficient for at
least a subset of cancer patients with iSVT and there is a potential
role for longer term and higher intensity anticoagulation treatment
for these patients, perhaps at least 3 months on treatment doses.
There are some previously published randomized trials exploring
the use of therapeutic anticoagulation for iISVT. The “Superficial
Thrombophlebitis Treated by Enoxaparin” STENOX randomized
controlled study identified that prophylactic (40 mg SC daily) and
therapeutic dose (1.5 mg/kg SC daily) enoxaparin as well as oral
nonsteroidal anti-inflammatory agent (tenoxicam 20 mg PO daily)
for 8-12 days all significant reduced the incidence of DVT or SVT
extension by 12 days in patients with lower extremity iSVT with
no major hemorrhage, but only included a total of 6 patients with
cancer (1.4% of the total sample).?* In another randomized trial,
the VESALIO investigators found similar rates of SVT extension
and incident VTE in 3 months between patients with iSVT treated
with prophylactic or therapeutic doses of nadroparin for 1 month
with no major bleeding; however, they excluded patients with ac-
tive cancer.? Furthermore, given the persistent incidence of VTE
events beyond 3 months in cancer-associated iSVT highlighted
by the studies with longer follow-up, indefinite anticoagulation
with prophylactic dose anticoagulation should be considered for
select patients with iSVT as long as the malignancy remains ac-
tive. It may be helpful to employ validated risk-stratification tools
for cancer-related VTE such as the Khorana score alongside with
consideration of the patient’s bleeding risk to determine optimal
candidates for indefinite prophylactic anticoagulation.” There is
already randomized controlled evidence through the AVERT trial
that ambulatory patients with cancer at intermediate-to-high risk
of VTE (Khorana score >2) who were starting chemotherapy will
benefit from low-dose apixaban 2.5 mg PO BID.?® Recently, we
demonstrated that risk is further increased in patient with common
thrombophilias.”’

The current evidence base for cancer-associated iSVT is
dominated by observational cohorts with heterogeneity in SVT
phenotype definitions, symptom-status reporting, anticoagu-
lant intensity/duration, and follow-up windows. Key evidence
gaps include: i) absence of published randomized controlled
trials exploring the treatment of iSVT in patients with active
malignancy; ii) limited reporting of clinically relevant nonma-
jor bleeding and other patient-centered outcomes (hospitaliza-
tion, VTE-specific mortality); iii) inadequate length of
follow-up beyond 3 months, despite signals of both early clus-
tering and late events; and iv) whether additional biomarkers
or thrombophilia testing may help select the highest risk pa-
tients.?®?3% These observations provide a strong impetus for
randomized controlled trials in cancer-iSVT comparing stan-
dard SVT regimens (45 days) against intensified and/or ex-
tended-duration anticoagulation strategies (e.g., >3 months, or
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longer prophylactic-intensity secondary prevention), with strat-
ification by cancer status (metastatic vs nonmetastatic), bleed-
ing risk modifiers (intraluminal GI/GU tumor sites, baseline
thrombocytopenia/coagulopathy), and anatomic SVT pheno-
type (junction distance, length, multifocality, upper or lower
extremity, catheter-associated).’' As a final point, the vast ma-
jority of patients we have discussed had lower extremity SVT.
We believe upper-extremity SVT, especially catheter-related,
should be studied separately.

Conclusions

Cancer-associated iSVT is often not benign. Observational
evidence synthesized in the recently published systematic review
and meta-analysis IROVAM—-iSVT with an updated systematic
literature search up to December 2025 indicates substantial sub-
sequent VTE risk despite guideline-appropriate anticoagulation.
Although, it seems clear that VTE recurrences in cancer-associ-
ated iSVT are much higher than noncancer-associated iSVT, and
indeed seem very clinically relevant one can argue the conclusions
on bleeding, deaths, and comparisons to patients with cancer-as-
sociated DVT/PE are limited by relatively few patients informing
the outcomes and incomplete reporting on anticoagulation usage.
There is a need for randomized controlled trials to define the op-
timal intensity and duration for the treatment of iSVT in patients
with active malignancy.
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