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ABSTRACT

This review examines the complex relationship between hormonal signaling, cancer biology, and thrombosis, focusing primarily
on cancer-associated venous thromboembolism (VTE) in hormone-sensitive malignancies. Hormones regulate key hemostatic
processes—including coagulation, platelet activity, endothelial function, and fibrinolysis—and disturbances in these pathways can
promote thrombotic complications in patients with cancer. Sex hormones play distinct roles in modulating thrombotic risk. Estrogens
tend to promote a prothrombotic state by increasing procoagulant factors and reducing anticoagulant activity, whereas progesterone has
minimal direct hemostatic effects. The impact of testosterone remains less clear, although some data suggest a transient increase in VTE
risk shortly after initiation of testosterone therapy. In hormone-dependent cancers, endocrine therapies further modify thrombotic risk
through their effects on hormonal pathways and tumor-associated inflammation. The magnitude and mechanisms of thrombosis vary
across malignancies. In breast cancer, VTE risk is generally moderate but increases with age, obesity, disease stage, chemotherapy, and
particularly endocrine therapy such as tamoxifen, which is associated with a two- to three-fold higher VTE risk. Ovarian cancer is
among the most thrombogenic solid tumors, driven by tumor biology, inflammatory activation, and intensive treatments such as surgery
and platinum-based chemotherapy. Endometrial cancer risk is linked to prolonged estrogen exposure and obesity, while prostate cancer
demonstrates increased thrombotic risk primarily related to androgen deprivation therapy, which induces metabolic and vascular changes
that favor hypercoagulability. These sex-specific differences highlight the need for risk-adapted strategies for thromboprophylaxis and
surveillance. Clinical management should consider tumor type, hormonal environment, treatment modality, and patient-specific risk
factors. As survival improves in hormone-sensitive cancers, optimizing prevention of thrombotic complications while minimizing
bleeding risk represents an important component of personalized oncologic care.
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Introduction

Hormones are fundamental regulators of human physiology,
exerting pleiotropic effects on growth, metabolism, reproduc-
tion, immune function, and vascular homeostasis. Through their
systemic and tissue-specific actions, hormones influence en-
dothelial function, platelet activity, inflammatory signaling, and
the balance between procoagulant, anticoagulant, and fibri-
nolytic pathways.! Perturbations of these finely regulated mech-
anisms may predispose to thrombosis or bleeding, conditions
that represent major sources of morbidity and mortality in pa-
tients with cancer.

Beyond their physiological roles, hormonal pathways criti-
cally shape cancer initiation, progression, and response to therapy.
Increasing evidence indicates that these same pathways contribute
to cancer-associated thrombosis (CAT) through both direct effects
on hemostatic factors and indirect effects mediated by tumor bi-
ology, vascular injury, and inflammation.” The interplay between
hormonal signaling, malignancy, and thrombosis is complex and
multifactorial, reflecting dynamic interactions between tumor
cells, the coagulation system, and the vascular endothelium.

Hormone-sensitive malignancies, particularly breast cancer
and prostate cancer- the most common non-cutaneous cancers
in women and men worldwide- provide paradigmatic models to
understand how endocrine pathways drive tumor behavior and
how therapeutic hormonal manipulation modifies hemostatic
risk over time. The hormonal therapies that are cornerstone for
treatment of both cancers improve survival but increase cardio-
vascular morbidity and mortality.> While these therapies and the
underlying malignancy also influence the risk of arterial throm-
boembolism (ATE), including myocardial infarction and stroke,
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the clinical data regarding ATE in this context remain relatively
scarce and inconsistent compared to venous events. Conse-
quently, this review focuses primarily on venous thromboem-
bolism (VTE), which represents the most well-characterized and
prevalent thrombotic complication in these patients.

The primary aim of this review is to provide a comprehen-
sive analysis of how hormonal pathways and their therapeutic
manipulation influence the risk of cancer associated VTE.
Specifically, we aim to delineate the distinct pathophysiological
mechanisms in breast, gynecological, and prostate cancers, and
to offer evidence-based insights into risk stratification and
thromboprophylaxis tailored to the hormonal profile and sex of
the patient.

Sex-specific hormonal effects on thrombosis

Hormones play a crucial role in modulating hemostasis by
directly affecting coagulation factor synthesis, natural anticoag-
ulant pathways, platelet function, endothelial activation, and fib-
rinolysis. Sex-related differences in thrombotic risk arise mainly
from distinct hormonal types, synthetic pathways, and exposure
patterns in women and men, including hormonal fluctuations
across different life stages in women, sustained androgen expo-
sure in men, and the use of exogenous hormones in endocrine
therapies.* The hormones most extensively studied in this con-
text are estrogens, progesterone, and androgens.

Estrogens exert pleiotropic effects through nuclear estrogen
receptors (ERa and ERB) and membrane-bound G protein—cou-
pled receptors, influencing not only reproductive tissues but also
cardiovascular and vascular biology, including vasodilation, vas-
cular remodeling, myocardial hypertrophy, and coagulation.?
From a hemostatic perspective, estrogens promote a pro-throm-
botic state by increasing hepatic synthesis of pro-coagulant fac-
tors and reducing anticoagulant activity, thereby shifting the
hemostatic balance toward hypercoagulability.’ These effects are
consistently observed in high-estrogen states such as pregnancy,
oral contraceptive use, and postmenopausal hormone replace-
ment therapy.’

In hormone-sensitive cancers, estrogen-related thrombotic
risk is further modified by endocrine therapies (Table 1). In es-
trogen receptor—positive (ER+) tumors, selective estrogen re-
ceptor modulators (SERMs) and aromatase inhibitors either
interfere with estrogen receptor signaling or reduce systemic es-
trogen levels. Tamoxifen- a selective estrogen receptor modula-
tor -despite favorable effects on lipid profiles and cardiovascular
parameters, increases venous thromboembolic risk due to its par-
tial estrogen-agonistic effects on hepatic coagulation pathways,
whereas aromatase inhibitors may shift risk toward adverse car-
diovascular outcomes.? These therapy-related effects interact
with cancer-associated hypercoagulability, which is driven by
tumor cell expression of tissue factor and cancer procoagulant,
as well as by pro-inflammatory cytokines such as Interleukin-6
(IL-6) and Tumor Necrosis Factor a (TNF-a ) released by both
tumor and immune cells, leading to amplification of coagulation
cascade activation.®’ Prolonged cancer treatments, including
hormonal therapies, may further enhance thrombotic risk
through endothelial injury and venous stasis.®’

Progesterone appears to have minimal direct effects on co-
agulation pathways.’ In contrast, the thrombotic impact of
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testosterone remains uncertain. Overall, testosterone therapy is
generally associated with a low thrombotic risk: a systematic re-
view and meta-analysis reported no statistically significant as-
sociation between testosterone therapy and VTE (odds ratio
[OR] 1.41, 95% confidence interval [CI] 0.96-2.07), although
heterogeneity was high and risk of bias was moderate.® How-
ever, a large case-crossover study including 39,622 men with
VTE demonstrated an approximately two-fold increased risk as-
sociated with testosterone exposure during the six-month hazard
period, independent of hypogonadism status.’ These findings
suggest a potential short-term increase in thrombotic risk fol-
lowing initiation of testosterone therapy, supporting the need for
close clinical monitoring during early treatment phases.

The translation of these sex-specific hormonal effects into
clinical thrombotic phenotypes varies substantially across hor-
mone-sensitive malignancies, as summarized in a comparative
framework (Table 2).

Breast cancer: hormone dependence
and thrombotic risk

Breast cancer is the most frequently diagnosed malignancy
worldwide, accounting for approximately one in eight new can-
cer diagnoses, with over two million women affected annually.?
Around 70% of tumors express estrogen and/or progesterone re-
ceptors, reflecting a strong dependence on estrogen-driven pro-
liferative signaling and underpinning the effectiveness of
endocrine therapy.'’ Despite a relatively favorable prognosis
compared with other solid tumors, breast cancer represents the
most common cause of CAT in women, largely due to its high
incidence and prolonged exposure to systemic treatments.

From an epidemiological perspective, the intrinsic risk of
VTE in breast cancer is lower than that observed in highly
thrombogenic malignancies such as pancreatic or lung cancer.

Table 1. Hormones and thrombotic risk in hormone-sensitive cancers.

Main cancers Core mechanism

Category

Hormone/therapy VTE risk Key clinical notes

Estrogens/ Estrogens + progesterone Breast, endometrium, ovary 1 Hepatic synthesis of " Strongest hormonal driver of
progestins coagulation factors; VTE; risk increases with dose
| natural anticoagulant proteins and oral route
Androgens Testosterone/DHT Prostate AR-mediated metabolic and /1 Replacement therapy usually
endothelial effects low risk; deprivation increases
cardiometabolic burden
Endocrine Tamoxifen ER+ breast ER modulation with hepatic " Highest VTE risk among
cancer therapy procoagulant shift endocrine agents
Aromatase inhibitors ER+ breast Estrogen depletion /| Lower VTE risk than tamoxifen
Androgen deprivation ~ Prostate Hormonal suppression — 1 Risk may be duration-dependent
therapy metabolic dysfunction
Exogenous HRT, GAHT Breast Systemic hormone exposure 1 Route (oral > transdermal)
hormones matters

ADT, androgen deprivation therapy; AR, androgen receptor; DHT, dihydrotestosterone; ER, estrogen receptor; ER+, estrogen receptor—positive; GAHT, gender-affirming
hormone therapy; HRT, hormone replacement therapy; VTE, venous thromboembolism.

Table 2. Comparative framework: hormone-sensitive cancers and venous thromboembolism.

Hormone driver Hormone Baseline VTE Key risk factors /

treatments

Prophylaxis notes

dependence

Breast Estrogens + progesterone High (~70% ER/PR+) Low-moderate Estrogen effects, Individualized; integrate
inflammation; RAMs (e.g., Khorana)
chemotherapy, during chemo; balance
tamoxifen, catheters VTE risk vs bleeding

Endometrial Unopposed estrogens High Moderate-high Obesity, chemotherapy,  Extended postoperative

surgery, radiotherapy thromboprophylaxis; use

RAMs for ambulatory
chemotherapy
Ovarian Indirect Low-moderate High Aggressive tumor, Extended postoperative
inflammation; thromboprophylaxis; use
chemotherapy, RAMs for ambulatory
cytoreductive surgery chemotherapy
Prostate Androgens High Moderate Androgen deprivation Monitor during prolonged
— metabolic/endothelial ADT; perioperative
dysfunction prophylaxis

RAM, risk assesment model; ER/PR+, estrogen/progesterone receptor—positive; VTE, venous thromboembolism; ADT, androgen deprivation therapy.
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Cumulative VTE incidence is generally reported in the range of
1-3% for breast cancer, compared with approximately 5-10%
for lung cancer and 10-20% for pancreatic cancer, underscoring
marked heterogeneity in tumor-associated thrombotic risk.'®

Nevertheless, thrombotic risk in breast cancer is dynamic
and multifactorial, increasing with age, obesity, comorbidity bur-
den, and advancing disease stage. Older age is a consistent and
independent predictor of VTE, with women aged >70 years ex-
periencing approximately a 2- to 3-fold higher risk compared
with younger patients, reflecting age-related changes in coagu-
lation activation, endothelial dysfunction, and reduced mobil-
ity.'” Obesity further amplifies thrombotic risk through chronic
inflammation and increased pro-coagulant factor levels, while
cardiovascular comorbidities and diabetes contribute additional
vascular vulnerability.'$

Treatment-related factors also play a major role. Chemother-
apy exposure is associated with a 2- to 4-fold increase in VTE
risk, particularly during the first months of treatment, whereas
endocrine therapies and targeted agents contribute to a more sus-
tained, lower-grade prothrombotic state over time.! Regional
nodal involvement approximately doubles VTE risk, while
metastatic disease is associated with up to a 6-fold increase, re-
flecting progressive systemic activation of coagulation pathways
and tumor burden-driven inflammation.?

Treatment-related modifiers of thrombosis
in women

Surgical management is undertaken in the vast majority of
patients with non-metastatic breast cancer and introduces a
transient period of increased thrombotic vulnerability. While
the absolute 30-day VTE incidence for surgery is relatively
low (ranging from 0.2% to 1.2%), this risk can increase sig-
nificantly - up to 3- to 4-fold - in patients undergoing complex
autologous reconstruction or prolonged procedures exceeding
3 hours.?! Although breast surgery is generally less invasive
than procedures for other solid tumors, the combination of ma-
lignancy, anesthesia, and postoperative immobility contributes
to VTE risk.?? Importantly, this risk must be carefully balanced
against bleeding complications, which can adversely affect
cosmetic outcomes and delay adjuvant therapy -considerations
that are particularly relevant in women with otherwise excel-
lent long-term survival.?

Chemotherapy further amplifies thrombotic risk through en-
dothelial injury, inflammatory activation, and frequent use of
central venous catheters. Large population-based studies demon-
strate a marked increase in VTE incidence during chemotherapy,
with reported rates of 2% to 5% within the first year of treat-
ment, representing a 4- to 7-fold increase compared to the gen-
eral population.?* This risk persists for several months after
treatment completion.”® With regard to the ambulatory setting
during chemotherapy, it is useful to integrate available risk as-
sessment models (RAMs) into clinical decision-making. Al-
though models such as the Khorana score have recognized
limitations in sensitivity—particularly within specific cohorts
like breast cancer?*—their use is supported by current interna-
tional guidelines to identify high-risk patients who may benefit
from primary thromboprophylaxis. These tools should comple-
ment, rather than replace, individualized clinical judgment in as-

sessing the multifactorial thrombotic risk profile of the onco-
logic patient.'2728

Endocrine therapy represents the most distinctive and sex-
specific contributor to thrombosis risk. As previously mentioned,
tamoxifen is consistently associated with a two- to threefold in-
crease in VTE risk compared to age-matched controls, with ab-
solute annual incidences reaching approximately 0.5% to 1% in
postmenopausal women.? Mechanistic studies demonstrate en-
hanced thrombin generation and reduced sensitivity to endoge-
nous anticoagulant pathways, consistent with its partial estrogen
agonist effects in hepatic tissue. In contrast, aromatase inhibitors
suppress systemic estrogen levels and do not appear to induce
pro-thrombotic changes in hemostatic biomarkers, maintaining
a VTE profile comparable to placebo in most large-scale trials.'
These divergent effects highlight how distinct endocrine strate-
gies differentially influence coagulation biology in women.

The integration of endocrine therapy with novel targeted
agents has added further complexity. CDK4/6 inhibitors (e.g.,
palbociclib, ribociclib, abemaciclib), when combined with en-
docrine therapy, have been associated with VTE rates of 2% to
5% in clinical trials and up to 8% in real-world observational
studies.* This suggests a potential underestimation of throm-
botic risk in controlled settings. Conversely, HER2-targeted
therapies and immune checkpoint inhibitors have not demon-
strated a clear increase in VTE risk in breast cancer, although
underreporting remains a concern.’! Specifically, the use of
trastuzumab emtansine in the anti-HER2 landscape serves as a
critical example of the need to balance thrombotic and hemor-
rhagic risks, given its association with clinically significant
bleeding and treatment-induced thrombocytopenia.?? This high-
lights the necessity of a nuanced approach to anticoagulation
that accounts for the specific toxicity profiles of modern tar-
geted agents.

Endometrial and ovarian cancer: hormonal
dependence and thrombotic vulnerability

Endometrial and ovarian cancers exemplify the complex in-
terplay between sex hormones, malignancy, and hemostasis. Al-
though both arise from hormonally responsive tissues, they differ
substantially in their intrinsic thrombotic risk.3* Ovarian cancer is
among the most thrombogenic solid tumors, with a VTE incidence
approximately 3-4 times higher than that observed in endometrial
cancer and up to 10 times higher than in breast cancer.* Recent
real-world data from the RIETE registry further highlight this dis-
parity: 55% of patients with ovarian cancer develop VTE within
the first three months after diagnosis, compared with only 19%
of breast cancer patients. Moreover, patients with ovarian cancer
exhibit the highest rate of VTE recurrence during anticoagulant
therapy, reaching 7.29 per 100 patient-years.>*

This pronounced thrombogenicity, affecting 11-27% of pa-
tients,® reflects a combination of biological, anatomical, and
treatment-related factors. Among histological subtypes, clear
cell carcinoma carries a 2.5-4-fold higher risk than other ovarian
cancer subtypes, largely driven by increased expression of tissue
factor (TF), cancer-derived inflammatory cytokines, and neu-
trophil extracellular traps (NETs).*¢ In addition, advanced stage,
high tumor grade, and the presence of ascites—reflecting peri-
toneal carcinomatosis—are important predictors of a heightened
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thrombotic phenotype. Anatomical factors, such as external
compression from the primary tumor or lymphadenopathy, fur-
ther increase the risk of unusual-site thrombosis, including
splanchnic vein thrombosis.’’

Unlike breast cancer, in which endocrine therapy represents
a major long-term determinant of thrombotic risk, the throm-
botic burden in ovarian cancer is primarily driven by disease ex-
tent and treatment intensity, leaving limited opportunity for risk
attenuation through endocrine modulation.’” 3 Chemotherapy
also contributes substantially to thrombotic risk, as platinum-
based regimens are associated with an almost sevenfold increase
in VTE risk.** In addition, major surgical interventions—partic-
ularly extensive cytoreductive surgery and Hyperthermic In-
traperitoneal Chemotherapy (HIPEC)—can induce systemic
inflammatory responses, with CAT occurring in approximately
5.6% of patients after HIPEC. Lastly, while targeted therapies
such as anti-VEGF agents and PARP inhibitors have signifi-
cantly improved outcomes, they are also associated with a mild
to moderate increase in thrombotic risk.*

Thrombotic risk in endometrial cancer is largely related to
prolonged exposure to unopposed estrogen and is further ampli-
fied by obesity, which increases baseline VTE risk by two- to
threefold through chronic inflammation and elevated PAI-1 lev-
els.’”#1 The absolute risk of VTE following surgery for endome-
trial cancer ranges from 2% to 4% in the absence of
thromboprophylaxis—substantially higher than the <1% re-
ported after breast surgery?”2%4> Consequently, extended post-
operative thromboprophylaxis for up to 28 days is
recommended, particularly given the extensive pelvic proce-
dures and lymphadenectomy often required.

Prostate cancer: androgen deprivation
and thrombosis in men

Prostate cancer represents the archetypal androgen-depen-
dent malignancy, with tumor growth driven by testosterone and
dihydrotestosterone signaling. Androgen deprivation therapy
(ADT) remains the cornerstone of treatment in advanced disease
and is associated with a clinically meaningful increase in VTE
risk. Large population-based studies and meta-analyses consis-
tently demonstrate a 1.5- to 2.5-fold higher risk of VTE in men
receiving ADT compared with those not exposed.?”*

The biological mechanisms underlying this association are
multifactorial and distinct from those observed in women. Pro-
found androgen suppression induces a constellation of physio-
pathological changes that converge toward a pro-thrombotic
phenotype. ADT promotes metabolic derangements, including
increased visceral adiposity, insulin resistance, dyslipidemia, and
sarcopenia, which are themselves established contributors to
VTE.* In parallel, hypogonadism is associated with endothelial
dysfunction, characterized by reduced nitric oxide bioavailabil-
ity, increased oxidative stress, and up-regulation of endothelial
adhesion molecules, facilitating platelet—endothelium interac-
tions and leukocyte recruitment. ADT also induces a pro-inflam-
matory milieu, with increased circulating levels of IL-6, TNF-a,
and C-reactive protein, which may amplify tissue factor expres-
sion and thrombin generation.* Alterations in hemostatic bal-
ance, including increased fibrinogen levels and impaired
fibrinolysis, further contribute to a state of hypercoagulability.*

From a clinical perspective, the magnitude of thrombotic
risk appears to vary according to ADT modality and treatment
duration. Observational studies and population-based cohorts
have consistently reported a 1.5- to 2-fold increase in VTE risk
among men receiving ADT compared with non-exposed patients
with prostate cancer modifiers, with higher rates observed in
those undergoing combined androgen blockade or prolonged
therapy exceeding 6-12 months. Observational studies and large
population-based cohorts have consistently demonstrated a 1.5-
to 2-fold increased risk of VTE among men receiving ADT
compared with non-exposed patients with prostate cancer, with
the highest rates observed in those undergoing combined andro-
gen blockade or prolonged treatment exceeding 6-12 months.*’
In a large population-based study conducted between 1997 and
2013, 11,242 men received anti-androgen monotherapy, were
treated with gonadotropin-releasing hormone (GnRH) agonists,
1,091 underwent combined androgen blockade, and 3,789 un-
derwent orchiectomy. The excess thromboembolic risk increased
over time, rising from 2.52 (95% CI 1.54-4.12) during the first
year of therapy to 4.05 (95% CI 2.51-6.55) in the second year.
The incidence of VTE increased with treatment duration and
was highest among men who switched ADT regimens, suggest-
ing that both disease progression and cumulative hormonal ma-
nipulation contribute to thrombotic risk. Notably, the excess risk
was already evident within the first year of treatment, supporting
a synergistic interaction between acute hormonal withdrawal,
cancer-related pro-thrombotic factors, and ADT-induced meta-
bolic alterations.*®

In contrast, newer androgen receptor pathway inhibitors
used for treatment intensification, such as abiraterone acetate or
enzalutamide, have not consistently emerged as major independ-
ent drivers of VTE risk in clinical trials and real-world analy-
ses.* This may reflect differences in their mechanisms of action,
partial preservation of androgen signaling in non-target tissues,
or more selective receptor blockade. However, given the rela-
tively limited duration of follow-up in pivotal trials and the fre-
quent coexistence of other pro-thrombotic risk factors in
advanced disease, continued surveillance and longer-term data
are warranted to fully delineate their vascular safety profile.

Sex differences and clinical implications

Breast and prostate cancers exemplify how sex-specific en-
docrine environments shape both tumor biology and thrombotic
risk. In women, estrogenic signaling and its pharmacologic mod-
ulation exert direct and measurable effects on hemostasis, with
endocrine therapy representing a dominant driver of long-term
thrombosis risk,'**° whereas in men, androgen deprivation pro-
duces a distinct prothrombotic phenotype mediated largely
through metabolic and vascular pathways rather than direct he-
patic effects on coagulation factor synthesis.?

These differences have important clinical implications. Risk
assessment, thromboprophylaxis, and long-term survivorship
care must account for sex-specific hormonal exposures, treat-
ment duration, and cumulative vascular effects.’>! As survival
continues to improve in hormone-sensitive cancers, optimizing
strategies to mitigate thrombotic risk without increasing bleed-
ing complications represents a critical component of personal-
ized, sex-aware oncologic care.
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Clinical implications and risk stratification
strategies

The transition from understanding the biological interplay
of hormones and hemostasis to implementing effective clinical
care requires a shift toward risk-adapted management. Rather
than a "one-size-fits-all" approach, clinicians should prioritize
intensified surveillance and preventive strategies for specific
high-risk subgroups defined by their sex, tumor type, and ther-
apeutic regimen.

For patients undergoing surgical intervention, the risk pro-
file varies significantly by anatomical site and procedure com-
plexity. In the context of pelvic oncologic
surgery—specifically for ovarian and endometrial cancers—
there is substantial agreement across international guidelines
supporting the use of extended postoperative thromboprophy-
laxis (typically up to 28 days).?”?® This consistent approach re-
flects the high intrinsic VTE risk associated with major pelvic
dissections and the more favorable benefit-to-risk ratio regard-
ing bleeding. In contrast, for breast cancer surgery, which is
generally less invasive, pharmacologic prophylaxis should be
more selective, focusing on patients with additive risk factors
such as advanced age (=70 years), obesity, or procedures ex-
ceeding three hours.

In the ambulatory setting, the initiation of systemic
chemotherapy marks a period of higher thrombotic vulnerabil-
ity. It is increasingly recognized that clinical decision-making
during this phase should be guided by validated RAMs such
as the Khorana score. While these models have known limita-
tions in sensitivity, particularly in breast cancer, their integra-
tion into routine care helps identify high-risk individuals
(Khorana score >2) who may benefit from primary thrombo-
prophylaxis. This is especially pertinent for patients with ovar-
ian cancer or those with metastatic disease, where the
pro-inflammatory state of the malignancy synergizes with the
endothelial toxicity of chemotherapy.?6-28

Furthermore, the choice of endocrine therapy necessitates
tailored monitoring. Women treated with tamoxifen require vig-
ilance for VTE symptoms, particularly during the first two years
of therapy or when the drug is combined with other pro-throm-
botic modifiers like surgery or CDK4/6 inhibitors.?=** Con-
versely, for men on ADT, the thrombotic risk is often
inextricably linked to metabolic and vascular health. In this co-
hort, a comprehensive "cardio-metabolic" surveillance strat-
egy—managing  obesity, hypertension, and insulin
resistance—may serve as an indirect yet vital component of
VTE risk mitigation. Ultimately, by aligning thromboprophy-
laxis with the specific hormonal and treatment-related profile of
the patient, clinicians can better balance the prevention of life-
threatening VTE with the preservation of long-term oncologic
and cardiovascular health.

Conclusions

Hormones exert profound effects on cancer biology, hemo-
stasis, and vascular function, resulting in sex-specific patterns
of cancer-associated thrombosis. Integrating hormonal and sex-
specific factors into thrombosis and vascular biology research

is essential to refine risk stratification, guide strategies of throm-
boprophylaxis, and improve long-term outcomes in patients with
cancer.
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