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Abstract: The relationship between Factor V gene polymorphism, immune biomarkers, and 

ischemic stroke (IS) remains insufficiently understood in Asian populations, and even less is 

known about how cancer-related physiological and psychological processes may jointly 

contribute to cerebrovascular vulnerability. This case–control study examined whether Factor 

V Leiden polymorphism, anticardiolipin antibody (ACA) levels, and cancer history were 

associated with IS risk in Chinese adults, while interpreting these associations through a 

psycho-oncological framework. Factor V genotypes were identified using polymerase chain 

reaction–restriction fragment length polymorphism (PCR-RFLP), and ACA levels were 

measured using enzyme-linked immunosorbent assay (ELISA). Clinical variables, including 

hypertension and cancer/tumor history, were also evaluated. The GA and AA genotypes and 

the A allele of the Factor V gene were significantly associated with increased IS risk (P < 

0.05). Hypertension and cancer/tumor occurrence were more prevalent in the IS group (P < 

0.001). Although mean ACA levels did not differ between groups, cancer patients exhibited a 

higher likelihood of ACA positivity, consistent with immune activation in malignancy. 

Interpreted from a psycho-oncological perspective, cancer-related hypercoagulability may 

interact with chronic psychological distress characterized by sustained stress-system 

activation, emotional burden, and behavioral disruption to exacerbate inflammatory and 

coagulative instability, thereby heightening stroke susceptibility. These findings suggest that 

genetic predisposition, cancer-associated physiological changes, and psychological stress 

may collectively shape IS risk. Future research incorporating validated psychological 

assessments and stress-related biomarkers, alongside longitudinal follow-up, is needed to 

clarify the mechanistic role of psychological distress in cancer-associated stroke 

vulnerability. 

Keywords: anticardiolipin antibodies; cancer; Factor V polymorphism; ischemic stroke; 

psychological distress; psycho-oncology  

1. Introduction 

Ischemic stroke (IS) is a leading source of morbidity and mortality in China [1–
4]. Traditional risk factors alone fail to fully explain its rising incidence, particularly 
among individuals living with cancer [5,6]. Psycho-oncology research increasingly 
recognizes that cancer exerts not only physiological changes but also profound 
psychological effects [7]. Cancer patients frequently endure chronic stress, anxiety, 
depression, and anticipatory fear, all of which contribute to biological dysregulation 
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[7,8]. 
Psychological distress activates the hypothalamic–pituitary–adrenal (HPA) axis, 

alters cortisol rhythms, upregulates sympathetic activity, elevates inflammatory 
cytokines (e.g., IL-6, CRP), and promotes endothelial dysfunction [7,9]. These 
changes collectively enhance platelet activation and coagulation, forming a 
psychophysiological environment conducive to thrombosis [5,10]. Such mechanisms 
are particularly relevant in cancer populations, who already exhibit tumor-driven 
hypercoagulability, treatment-induced vascular injury, and immune dysregulation 
[5,9]. 

Inherited factors, such as the Factor V Leiden polymorphism, further modify 
coagulation dynamics by reducing the anticoagulant effect of activated protein C [4]. 
Although its prevalence is lower in Asian populations than in Caucasians, interaction 
with cancer-related stress biology may render genetically susceptible individuals 
more vulnerable to thrombotic events [11]. Likewise, autoantibodies such as 
anticardiolipin antibodies (ACA) common in malignancy due to immune activation 
serve as additional markers of thrombosis risk [5]. 

Despite substantial evidence linking psychological distress, cancer biology, and 
coagulation, these domains are rarely studied together [5,6]. This gap limits the 
field’s understanding of how psychological states may biologically interact with 
inherited vulnerabilities to influence stroke risk [7]. 

This study therefore had two objectives: 
(1) to assess the association between Factor V polymorphism, ACA levels, 

cancer history, and IS; and 
(2) to interpret these biological findings through a psycho-biological model, 

proposing that cancer-related psychological distress may amplify prothrombotic 
pathways in genetically predisposed individuals [4,9]. 

In this framework, the biological results serve not only as independent clinical 
findings but as supportive evidence for a broader psycho-oncological mechanism  

2. Materials and methods 

2.1. Study subjects 

Approved by the Ethics Committee of People’s Hospital Affiliated to 
Chongqing Three Gorges Medical College, this study enrolled 180 patients 
diagnosed with ischemic stroke (IS) based on clinical presentation and imaging 
findings. During the same period, 145 healthy individuals without a history of IS 
were recruited from the hospital’s physical examination center to serve as the control 
group. All participants were unrelated Han Chinese. 

Clinical data and blood samples were collected after written informed consent 
was obtained. Although psychological variables were not directly assessed, the 
clinical and biological information gathered in this study provides a basis for 
interpreting stroke susceptibility within a psycho-biological framework, particularly 
in relation to cancer history and coagulation-related markers. 
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2.2. Inclusion criteria and exclusion criteria 

IS patients were eligible if they met diagnostic criteria for acute ischemic stroke 
according to the 2018 Chinese Guidelines for the Diagnosis and Treatment of Acute 
IS and had not undergone intravenous thrombolysis or interventional therapy. 
Individuals with prior IS were included if neurological impairment was clinically 
documented. 

Control participants were age- and sex-matched individuals with no history of 
stroke, confirmed by imaging, and no recent cardiovascular events such as 
myocardial infarction or angina. 

Exclusion criteria for both groups included autoimmune disease, blood 
disorders, thyroid dysfunction, traumatic or drug-induced IS, vasculitis, 
cerebrovascular malformations, intracranial hemorrhage, recent severe cardiac 
events, hepatic, renal, or pulmonary insufficiency, coagulation abnormalities, and 
refusal to participate. 

2.3. Gene polymorphism analysis 

Following aseptic preparation, 2 mL of fasting venous blood was collected in 
EDTA tubes. Samples were aliquoted and stored at −80°C. Genomic DNA was 
extracted using the TSINGKE TSP201-200 kit (Thermo Fisher, USA). PCR primers 
and single-base extension primers were designed based on SNP information from the 
NCBI database and synthesized by Shanghai Tianhao Biotechnology Co., Ltd. 
Factor V polymorphisms were analyzed using PCR-RFLP. 

This genetic information contributes to understanding how inherited 
coagulation vulnerability may interact with cancer-related physiological and 
psychological processes in stroke risk. 

2.4. ACA investigation 

IgA, IgG, and IgM anticardiolipin antibody (ACA) levels were measured using 
enzyme-linked immunosorbent assay (ELISA), with binding indices calculated 
according to standard protocols described previously [12]. ACA was evaluated as a 
marker of immune and coagulative activity that may intersect with stress-related 
inflammatory mechanisms in cancer patients. 

2.5. Statistical analysis 

Statistical analyses were conducted using SPSS 19.0. Continuous variables 
were compared using the t-test, and categorical variables were analyzed using the χ² 
test. A P-value < 0.05 was considered statistically significant. 

Given that psychological data were not collected, the statistical approach 
focused on biological and clinical indicators, which were subsequently interpreted 
within a psycho-oncology framework during discussion. 

3. Results 

3.1. Demographic characteristics and stroke risk factors 

Table 1 presents the demographic variables and major stroke-related risk 
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factors for the ischemic stroke (IS) and control groups. No significant differences 
were observed in age, sex distribution, BMI, smoking status, drinking history, or 
diabetes mellitus (all P > 0.05). 

Two variables differed significantly between groups. 
- First, hypertension was substantially more prevalent in the IS group 

(30.6%) compared with controls (16.5%) (P < 0.001). 
- Second, cancer/tumor history occurred more frequently in IS patients 

(9.4%) than in controls (3.8%) (P < 0.001). 
These findings reinforce the biological relevance of vascular and oncological 

risk factors while also supporting the psycho-biological perspective in which chronic 
cancer-related distress, inflammation, and neuroendocrine activation may interact 
with vascular vulnerabilities to elevate stroke risk. 

Table 1. Demographic characteristics and risk factors comparison between the ischemic stroke group and the control 
group. 

characteristics ischemic stroke group (N = 180) control group (N = 315) P 

Age 65.8 ± 8.8 64.6 ± 9.2 > 0.05 

Men 126 (70.0%) 226 (71.7%) > 0.05 

BMI 25.8 ± 2.0 24.9 ± 1.5 > 0.05 

Smokers 78 (43.3%) 129 (41.0%) > 0.05 

Drinking history 30 (16.7%) 60 (19.5%) > 0.05 

Hypertension 55 (30.6%) 52 (16.5%) < 0.001 

Diabetes mellitus 25 (13.9%) 45 (14.3%) > 0.05 

Cancer/Tumor 17 (9.4%) 12 (3.8%) < 0.001 

BMI, body mass index. 

3.2. Factor V Leiden polymorphism and genetic susceptibility 

Three Factor V Leiden genotypes GG, GA, and AA were identified in both 
groups. As shown in Table 2, GA and AA genotypes were significantly more 
common among IS patients compared with controls. Likewise, the A allele 
frequency was higher in the IS group (P < 0.05). 

Table 2. Comparison of genotype and allele frequency between the ischemic stroke group and the control group. 

FV Leiden 
Control group (N = 315) Ischemic stroke group (N = 180) 

OR (95%CI)a Pa 
N Percentage (%) N Percentage (%) 

GG 312 99 168 93.3 1.00REF  

GA 2 0.6 7 3.9 6.50 (1.34–31.64) 0.021 

AA 1 0.3 5 2.8 9.29 (1.08–80.14) 0.043 

G 626 99.4 343 95.3 1.00REF  

A 4 0.6 17 4.7 7.76 (2.59–23.24) < 0.001 

OR, odds ratio; CI, confidence interval; a Adjusted for sex and age by logistic regression model.  

After adjusting for age and sex, both heterozygous (GA) and homozygous (AA) 
carriers demonstrated significantly increased odds of IS. These results suggest that 
Factor V Leiden polymorphism contributes to stroke susceptibility in this population. 
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Within a psycho-biological framework, this genetic vulnerability may interact 
with stress-related inflammatory activation, cancer-induced hypercoagulability, and 
psychological distress, collectively lowering the threshold for thrombotic events. 

3.3. Anticardiolipin antibody (ACA) levels and positivity rates 

There were no significant differences in anticardiolipin antibody (ACA) levels 
between the ischemic stroke (IS) group and the control group. Mean IgG levels were 
0.72 ± 0.24 in the IS group and 0.68 ± 0.20 in controls (P > 0.05). IgM levels were 
0.42 ± 0.15 in IS patients versus 0.38 ± 0.13 in controls (P > 0.05). IgA levels 
showed a similar pattern: 0.56 ± 0.19 in the IS group and 0.58 ± 0.20 among controls 
(P > 0.05). 

ACA positivity rates also did not differ between groups. In IS patients, IgG 
positivity occurred in 10% of cases, IgM positivity in 2.2%, and IgA positivity in 
1.1%. Corresponding rates in the control group were 8.9%, 2.9%, and 1.3%, 
respectively (all P > 0.05). Overall ACA positivity was similar in both groups 13.3% 
among IS patients and 13.1% among controls. 

Although ACA patterns were not independently associated with stroke in this 
cohort, these findings remain biologically relevant when viewed within the context 
of cancer-driven immune dysregulation and stress-related inflammatory activation. 

3.4. Comparison between ACA-positive and ACA-negative IS patients 

Among the 180 patients with ischemic stroke, 24 were ACA-positive and 156 
were ACA-negative. No significant differences were observed between these groups 
in age, sex distribution, hypertension prevalence, or smoking history (all P > 0.05). 

However, a notable finding emerged: cancer or tumor history was significantly 
more common among ACA-positive IS patients. Fifteen of the 24 ACA-positive 
individuals (62.5%) had a cancer/tumor diagnosis, compared with only three of the 
156 ACA-negative patients (1.9%) (P < 0.001). This strong association highlights 
the interplay between malignancy and immune activation. 

From a psycho-oncological standpoint, cancer-related immune dysregulation 
often coexists with chronic psychological stress, which can intensify inflammatory 
pathways, modulate autoantibody expression, and increase coagulative instability. 
These interactions may help explain the elevated cancer incidence observed among 
ACA-positive stroke patients, despite the absence of direct psychological 
measurements. 

4. Discussion 

4.1. Biological risk factors and their psycho-biological relevance 

The present study confirmed several established biological risk factors for 
ischemic stroke (IS), including hypertension and cancer history. Hypertension is a 
major vascular determinant of stroke risk, primarily through mechanisms such as 
endothelial injury, increased arterial stiffness, and microvascular remodeling. These 
pathways are well-characterized physiologically and have psycho-biological 
relevance [13]. Stress-related neuroendocrine activation can exacerbate blood 
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pressure variability, impair endothelial recovery, and accelerate atherosclerotic 
progression, thereby amplifying the impact of hypertension on cerebrovascular 
vulnerability [14,15] . 

Cancer history was significantly more common among patients with IS, 
reinforcing the role of malignancy as a prothrombotic condition. Tumors release 
procoagulant factors, promote platelet activation, and induce chronic inflammation, 
while chemotherapy and radiotherapy can damage vascular endothelium. 
Importantly, these effects coincide with the psychological distress that many cancers 
patients experience. Psychological stress activates inflammatory cytokines, elevates 
cortisol, and disrupts autonomic regulation, changes that can further increase the 
underlying hypercoagulability. Thus, cancer functions not only as a risk factor for 
stroke but as a context in which psychological distress may biologically potentiate 
thrombosis risk [5,6]. 

Atherosclerosis (AS) remains a central pathway connecting inflammation, 
endothelial dysfunction, and thrombosis. Factors such as oxidized low-density 
lipoprotein (LDL) deposition, foam cell formation, and plaque instability contribute 
to cerebral artery occlusion. Smoking, dyslipidemia, and genetic predisposition 
exacerbate these pathways. Psychosocial factors, including chronic stress and 
depression, also accelerate atherosclerotic progression by increasing inflammatory 
markers and impairing vascular repair, suggesting that psychological distress may 
modulate classical vascular mechanisms [16,17]. Together, these findings highlight 
the necessity of viewing biological risk factors for stroke in an integrated psycho-
biological model, where stress physiology interacts dynamically with vascular, 
oncological, and metabolic pathways [7]. 

4.2. Psychological distress as a mechanistic contributor to stroke 
vulnerability in cancer patients 

Beyond physiological pathways, cancer patients frequently experience 
significant psychological burden, including anxiety, fear of recurrence, depressive 
symptoms, and chronic stress. Psycho-oncology research indicates that these 
emotional experiences have measurable biological consequences that impact 
vascular risk [11,17,18]. 

Persistent psychological distress activates the hypothalamic-pituitary-adrenal 
(HPA) axis, leading to elevated cortisol levels and glucocorticoid resistance [19–21]. 
Chronic cortisol dysregulation impairs endothelial function, increases oxidative 
stress, and enhances systemic inflammation, accelerating atherosclerotic processes 
and promoting thrombosis [20]. Stress-induced autonomic imbalance marked by 
heightened sympathetic tone and diminished vagal activity can lead to blood 
pressure fluctuations, vasoconstriction, and platelet activation, thus raising stroke 
susceptibility [22,23]. 

Behavioral consequences of distress, such as reduced physical activity, 
impaired sleep, emotional fatigue, and diminished treatment adherence, further 
worsen cardiovascular risk factors [24], including hypertension, obesity, and glucose 
dysregulation. Psychological distress also elevates pro-inflammatory cytokines, such 
as IL-6 and CRP, contributing to endothelial injury, plaque instability, and 
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hypercoagulability [25]. 
In the context of cancer, these psychological mechanisms interact with 

malignancy-related biological changes. Cancer creates a prothrombotic environment 
through systemic inflammation, immune dysregulation, and treatment-related 
vascular injury. When combined with the heightened emotional stress common in 
oncology populations, the psycho-biological burden may substantially elevate stroke 
risk [26]. 

Therefore, psychological distress is not merely a secondary concern but 
constitutes a core mechanistic contributor to thrombotic vulnerability in cancer 
patients. Interventions like stress-reduction programs, psychological counseling, and 
early distress screening may provide both emotional and biological benefits, 
potentially reducing stroke risk by modulating inflammation, autonomic balance, and 
endocrine stability. 

4.3. Genetic vulnerability and its interaction with cancer-related and 
psychological pathways 

The study identified a significant association between the Factor V Leiden GA 
and AA genotypes and increased IS risk. Although historically considered less 
relevant in Asian populations, our findings suggest that genetic hypercoagulability 
may still play an important role, particularly when interacting with acquired risk 
factors [27]. 

Cancer-related hypercoagulability including tumor-derived procoagulants, 
cytokine activation, endothelial injury, and treatment toxicity may synergize with 
Factor V polymorphism to lower the threshold for thrombus formation. From a 
psycho-biological perspective, chronic psychological distress can further amplify 
this risk by increasing inflammation, disrupting immune regulation, and activating 
coagulation pathways. Thus, genetic predisposition may influence thrombotic 
outcomes differently based on levels of emotional and biological stress  

These findings underline the importance of integrating genetic, oncologic, and 
psychological factors into a comprehensive model of stroke vulnerability. 
Individuals with Factor V Leiden who also experience cancer-related distress may 
represent a subgroup at particularly elevated risk. Future research should investigate 
whether stress-related biomarkers (e.g., cortisol, heart rate variability, IL-6) 
moderate or mediate the association between genetic vulnerability and thrombotic 
events. [11] 

In summary, the interplay between inherited coagulation deficiencies, cancer 
biology, and psychological distress supports a multidimensional model of stroke 
susceptibility. Larger studies incorporating systematic psychological assessments 
and longitudinal follow-up are necessary to clarify these interactions and strengthen 
psycho-oncology-informed approaches to stroke prevention in cancer populations  

5. Conclusion 

This study examined how genetic, immunological, and oncological factors 
contribute to ischemic stroke (IS) risk in a Chinese population and interpreted these 
findings through a psycho-oncological lens. Hypertension, cancer history, and Factor 
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V Leiden polymorphism emerged as significant contributors to stroke susceptibility, 
underscoring the complex biological landscape in which cerebrovascular events 
occur. Within this framework, cancer-related hypercoagulability driven by tumor-
derived procoagulants, systemic inflammation, immune disruption, and treatment-
associated vascular injury provides a physiological foundation for increased 
thrombotic vulnerability. 

Importantly, these biological processes do not occur in isolation. Cancer 
patients often experience substantial psychological distress, including chronic stress, 
anxiety, and depressive symptoms, which can activate the hypothalamic–pituitary–
adrenal axis, elevate inflammatory cytokines, and disrupt autonomic regulation. Such 
stress-related physiological changes may act synergistically with coagulation 
abnormalities and genetic predisposition, amplifying the risk of IS in vulnerable 
individuals. These findings support a psycho-biological model in which 
psychological distress serves as an additional and potentially modifiable layer of risk 
in cancer-associated stroke. 

The study’s limitations include a modest sample size, single-center design, and 
the absence of direct psychological assessments, which prevented empirical 
measurement of distress-related mechanisms. Future research should incorporate 
standardized psychological instruments, stress-biology biomarkers, and longitudinal 
follow-up to clarify how emotional, cognitive, and behavioral factors interact with 
cancer biology and genetic vulnerability to influence cerebrovascular outcomes. 

Collectively, the results highlight the importance of integrating psychological 
screening, supportive care, and stress-management interventions into routine 
oncology practice. Psycho-oncology-informed approaches may not only improve 
emotional well-being but also mitigate biological pathways that contribute to stroke, 
offering a more holistic strategy for prevention and survivorship care among patients 
with cancer. 
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