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ABSTRACT
Aim: Ischemic stroke in young adults presents distinct etiological and 
clinical features compared to older populations. The contribution of in-
herited and acquired thrombophilia to stroke risk and prognosis in this 
age group remains uncertain. This study aimed to investigate the prev-
alence of thrombophilia markers and their potential association with 
short-term functional outcomes in young ischemic stroke patients.
Material and Methods: We retrospectively analyzed 56 patients aged 
≤50 years diagnosed with ischemic stroke. Demographic data, conven-
tional vascular risk factors, stroke characteristics, and laboratory results 
for common thrombophilia markers (Prothrombin G20210A, Factor V 
Leiden, MTHFR C677T and A1298C, PAI-1 4G/5G, Factor XIII V34L, 
and homocysteine levels) were collected. Functional outcome at dis-
charge was assessed using the modified Rankin Scale (mRS ≤2 de-
fined as favorable). 
Results: The mean age was 40.4 ± 6.86 years, and 67.9% were male. 
Hypertension (39.3%), smoking (42.9%), and dyslipidemia (26.8%) 
were common. The most prevalent thrombophilia markers were ele-
vated homocysteine (39.3%) and PAI-1 4G/5G polymorphism (33.9%). 
MTHFR C677T mutation was present  16.1% of patients, Prothrombin 
G20210A in 8.9%, and Factor V Leiden in 7.1%. None of the thrombo-
philia markers showed a statistically significant association with favora-
ble short-term outcome, although MTHFR C677T showed a borderline 
trend (p=0.0641).
Conclusion: Thrombophilia markers, particularly hyperhomocysteine-
mia, PAI-1 4G/5G, and MTHFR C677T mutation, were relatively com-
mon in young ischemic stroke patients but did not significantly impact 
early functional recovery. Thrombophilia may serve as a contributory 
rather than primary cause of stroke in this population. Larger, multi-
center studies are warranted to clarify their etiological and prognostic 
significance. 
Keywords: Young stroke, thrombophilia, MTHFR, PAI-1, homocyst-
eine, prognosis

ÖZ
Amaç: Genç erişkinlerde görülen iskemik inme, ileri yaş grubuna kıyas-
la farklı etiyolojik ve klinik özellikler göstermektedir. Bu yaş grubunda 
kalıtsal ve edinsel trombofilinin inme riski ve prognozundaki rolü net 
olarak bilinmemektedir. Bu çalışmada, genç iskemik inme hastaların-
da trombofili belirteçlerinin sıklığı ve kısa dönem fonksiyonel sonuçlarla 
ilişkisi araştırılmıştır. 
Gereç ve Yöntemler: İskemik inme tanısı almış, yaşı ≤50 olan 56 has-
ta retrospektif olarak incelendi. Demografik veriler, klasik vasküler risk 
faktörleri, inme özellikleri ve yaygın trombofili belirteçleri (Protrombin 
G20210A, Faktör V Leiden, MTHFR C677T ve A1298C, PAI-1 4G/5G, 
Faktör XIII V34L, homosistein düzeyi) kaydedildi. Taburculukta fonksi-
yonel durum, modifiye Rankin Skalası (mRS ≤2: iyi prognoz) ile değer-
lendirildi. 
Bulgular: Ortalama yaş 40,4 ± 6,86 yıl olup hastaların %67,9’u erkekti. 
Hipertansiyon (%39,3), sigara kullanımı (%42,9) ve dislipidemi (%26,8) 
en sık risk faktörleriydi. En yaygın trombofili belirteçleri yüksek homo-
sistein düzeyi (%39,3) ve PAI-1 4G/5G polimorfizmi (%33,9) idi. MTHFR 
C677T mutasyonu %16,1, Protrombin G20210A %8,9 ve Faktör V Lei-
den %7,1 oranında saptandı. Trombofili belirteçlerinin hiçbiri iyi prognoz 
ile anlamlı ilişki göstermedi; ancak MTHFR C677T mutasyonu sınırda 
anlamlı eğilim gösterdi (p=0,0641).
Sonuç: Homosistein yüksekliği, PAI-1 4G/5G polimorfizmi ve MTHFR 
C677T mutasyonu genç iskemik inme hastalarında görece sık görül-
mesine rağmen, erken dönemde fonksiyonel iyileşme üzerinde anlamlı 
etkisi bulunmamıştır. Trombofili, bu popülasyonda primer değil, katkıda 
bulunan bir risk faktörü olabilir. Bu konunun netleştirilmesi için daha ge-
niş, çok merkezli çalışmalara ihtiyaç vardır. 
Anahtar Kelimeler: Genç inme, trombofili, MTHFR, PAI-1, homosiste-
in, prognoz
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INTRODUCTION 

Ischemic stroke in young adults, often defined as individu-
als under 50 years of age, poses distinct clinical and etio-
logical challenges compared to strokes in older populations. 
In contrast to senior individuals, whose stroke is primarily 
attributed to atherosclerosis and cardioembolism, younger 
patients more often present with atypical and less prevalent 
causes, such as arterial dissection, vasculitis, and genetic 
or acquired thrombophilias. In this population, recogniz-
ing underlying prothrombotic disorders is crucial for both 
acute therapy and secondary prophylaxis, as well as family 
screening (1,2). 

Inherited thrombophilias, such as the Factor V Leiden mu-
tation, Prothrombin G20210A mutation, and methylenetet-
rahydrofolate reductase (MTHFR) gene polymorphisms 
include C677T and A1298C, are recognized risk factors for 
venous thromboembolism (VTE) (3). Genetic variations can 
induce hypercoagulability by enhancing resistance to acti-
vated protein C (as seen in Factor V Leiden), elevating pro-
thrombin levels (as in the G20210A variant), or disrupting 
homocysteine metabolism (as in MTHFR mutations), there-
by augmenting the likelihood of thrombus formation in the 
venous system. Moreover, increased plasma homocysteine 
concentrations, frequently resulting from MTHFR malfunc-
tion, along with the plasminogen activator inhibitor-1 (PAI-1) 
4G/5G polymorphism, which influences fibrinolytic activity, 
have been regarded as potential factors in a prothrombotic 
condition. The Factor XIII V34L polymorphism, albeit not as 
well examined, has also been explored for its impact on clot 
stability and thrombus architecture (4). 

The correlation between these parameters and VTE is well 
established; nevertheless, their influence on arterial throm-
bosis, especially ischemic stroke, continues to be a matter 
of contention. Numerous studies indicate a possible asso-
ciation between hereditary thrombophilia and cryptogenic 
stroke in young individuals, particularly in the absence or 
diminished presence of conventional vascular risk factors 
such as hypertension, diabetes mellitus, and atherosclero-

sis. The strength and consistency of this association sig-
nificantly differ among groups and study methods. Certain 
investigations indicate a greater occurrence of these mu-
tations in young stroke patients relative to healthy controls, 
but others observe no significant difference, therefore ques-
tioning their clinical value in standard stroke evaluations (5). 

Considering the multifactorial etiology of ischemic stroke, 
thrombophilia alone is probably inadequate to precipitate 
arterial events but may serve as an ancillary risk factor 
alongside other predisposing conditions, such as endotheli-
al damage, inflammation, or hormonal influences (e.g., oral 
contraceptive use, pregnancy). Moreover, the detection of 
thrombophilic markers in young stroke patients may influ-
ence not only etiological classification and risk assessment 
but also long-term secondary preventive methods, includ-
ing the potential for prolonged anticoagulation in specific 
instances (6). 

Consequently, a systematic and thorough assessment of 
inherited thrombophilic markers in young patients with is-
chemic stroke especially those with indeterminate etiology 
is crucial to improve our comprehension of their etiopatho-
genic significance and to optimize personalized diagnostic 
and therapeutic strategies for this distinct patient population.

This study aims to examine the prevalence and clinical 
significance of thrombophilia-associated genetic and bi-
ochemical markers (including Factor V Leiden, Prothrom-
bin G20210A, MTHFR C677T/A1298C, PAI-1 4G/5G, and 
homocysteine levels) in young adult patients experiencing 
acute ischemic stroke. Furthermore, we intend to assess 
their correlations with stroke features, vascular risk factors, 
and clinical outcomes.

MATERIAL and METHODS

Study Design and Population

This is a retrospective observational study performed at a 
comprehensive stroke center. Individuals aged 50 years 
or younger diagnosed with acute ischemic stroke and sub-
jected to etiological evaluation between January 2023 and 

Highlights
•	 Young ischemic stroke patients (≤50 years) commonly had conventional vascular risk factors, particularly smoking 

and hypertension.
•	 Hyperhomocysteinemia and PAI-1 4G/5G polymorphism were the most prevalent thrombophilia-related findings 

in this cohort.
•	 No thrombophilia marker was significantly associated with favorable short-term functional outcome (modified 

Rankin Scale ≤2), although MTHFR C677T showed a borderline trend.
•	 These findings support thrombophilia as a contributory rather than primary etiologic factor in young ischemic 

stroke, warranting larger multicenter studies.
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May 2025 were incorporated into the analysis. All patients 
underwent assessment via a defined stroke protocol, en-
compassing neuroimaging, vascular examinations, and car-
diac evaluations. Patients having incomplete data from the 
thrombophilia panel were eliminated.

Data Collection

Demographic information (age, sex), conventional vascular 
risk factors (hypertension, diabetes mellitus, dyslipidemia, 
smoking, atrial fibrillation), and stroke features (occluded 
artery, dissection, vasculitis) were documented. The sever-
ity of the stroke and functional outcomes were evaluated 
using the NIH Stroke Scale (NIHSS) during admission and 
discharge, and the modified Rankin Scale (mRS) during fol-
low-up.

Thrombophilia testing was conducted as part of the etiolog-
ical assessment and encompassed the following markers: 

-Factor V Leiden mutation
-Prothrombin G20210A mutation
-MTHFR C677T and A1298C polymorphisms
-PAI-1 4G/5G polymorphism
-Factor XIII (V34L) polymorphism
-Plasma homocysteine level

Genetic testing was carried out using PCR-based assays in 
a certified laboratory. Homocysteine levels were measured 
via high-performance liquid chromatography or immuno-
assay depending on availability.

Sample Size and Power Considerations

As this was a retrospective observational study, all consec-
utive patients aged 50 years or younger who underwent 
thrombophilia screening during the study period (January 
2023–May 2025) were included. Therefore, no a priori sam-
ple size calculation or formal power analysis was conduct-
ed. The final sample size (n = 56) was determined by the 
total number of eligible patients available within the prede-
fined timeframe. A post hoc power assessment indicated 
that, assuming a medium effect size (Cohen’s d = 0.5) and 
a two-tailed α = 0.05, the achieved statistical power was 
approximately 0.70. This suggests moderate sensitivity for 
detecting medium associations but limited capacity for iden-
tifying small effects. Consequently, the findings should be 
regarded as exploratory and hypothesis-generating, war-
ranting confirmation in larger, prospectively designed mul-
ticenter cohorts.

Statistical Analysis

Descriptive statistics were used to summarize the base-
line demographic and clinical characteristics of the study 
population. Continuous variables were expressed as mean 
± standard deviation or median (interquartile range, IQR) 
depending on data distribution, and categorical variables 

as number (percentage). The normality of continuous varia-
bles was tested using the Shapiro-Wilk test.

Correlation analyses were conducted to further evaluate po-
tential relationships between thrombophilia-related variables 
and clinical parameters. Specifically, associations between 
individual thrombophilia markers (e.g., MTHFR C677T, ho-
mocysteine, PAI-1 4G/5G, Factor V Leiden, and Prothrom-
bin G20210A) and clinical characteristics such as stroke 
severity at admission (NIHSS score), functional outcome at 
discharge (mRS), age, and presence of conventional vas-
cular risk factors were explored. For normally distributed 
variables, Pearson’s correlation coefficient (r) was applied, 
whereas for non-normally distributed or ordinal variables, 
Spearman’s rank correlation coefficient (ρ) was used. The 
strength of correlation was interpreted as follows: r (or ρ) 
<0.3 = weak, 0.3–0.7 = moderate, and >0.7 = strong corre-
lation. All statistical analyses were conducted using SPSS 
software, version 22.0 (IBM Corp., Armonk, NY, USA), and 
a p-value <0.05 was considered statistically significant.

 RESULTS

The study cohort consisted of 56 young individuals diag-
nosed with ischemic stroke (Table 1). The average age was 
40.4 ± 6.86 years, with a predominance of males (67.9%). 
Hypertension was observed in 39.3% of patients, with cur-
rent or past smoking at 42.9%, diabetes mellitus at 25.0%, 
and dyslipidemia at 26.8%. Uncommon etiological variables 
were arterial dissection and vasculitis, each identified in 
8.9% of the group. Atrial fibrillation was detected in 19.6% 
of instances.

Table 1: Baseline Demographic and Clinical Characteristics of 
the Study Population

Parameter Value
Age, years (mean ± SD) 40.4 ± 6.86
Male, n (%) 38 (67.9)
Hypertension, n (%) 22 (39.3)
Diabetes mellitus, n (%) 14 (25.0)
Dyslipidemia, n (%) 15 (26.8)
Atrial fibrillation, n (%) 11 (19.6)
Current or former smoking, n (%) 24 (42.9)
Dissection, n (%) 5 (8.9)
Vasculitis, n (%) 5 (8.9)
Affected artery, n (%)

Middle Cerebral Artery (MCA) 25 (44.6)
Carotid Artery 14 (25.0)
Basilar Artery 10 (17.9)
Anterior Cerebral Artery (ACA) 6 (10.7)
Vertebral Artery 1 (1.8)

Mortality, n (%) 3 (5.4)
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polymorphism was infrequently observed, occurring in 3.6% 
(n=2) of patients. Additional markers, including Factor XIII 
(V34L) and high homocysteine levels, exhibited low prev-
alence and will be detailed in the comprehensive analysis.

In the examination of the correlation between individual 
thrombophilia indicators and good functional outcomes 
(characterized by a modified Rankin Scale [mRS] ≤2), none 
of the markers attained statistical significance. Nonetheless, 
MTHFR C677T exhibited a marginal correlation with the 
outcome (p=0.0641). All other indicators, such as Prothrom-
bin G20210A, Factor V Leiden, PAI-1 4G/5G, and Factor 
XIII V34L, had no significant correlation with clinical progno-
sis (p=1.0 for each) (Table 3).

 DISCUSSION

This study examined the incidence and possible clinical im-
plications of hereditary and acquired thrombophilia markers 
in a group of 56 young individuals with ischemic stroke. The 
demographic characteristics of our group aligned with earli-
er findings on young stroke, with a mean age of 40.4 years 
and a male predominance of 67.9%. These findings align 
with numerous previous studies that have similarly indicat-
ed a higher incidence of ischemic stroke in younger men, 
possibly attributable to a greater prevalence of modifiable 
vascular risk factors and lifestyle-related exposures in men 
under 50 years of age (7,8). 

Traditional vascular risk factors, including hypertension 
(39.3%), smoking (42.9%), diabetes mellitus (25.0%), and 
dyslipidemia (26.8%), were often identified in our popu-
lation. This pattern illustrates the increasing recognition 
that conventional atherosclerotic risk factors significantly 
contribute to the pathophysiology of stroke, even among 
younger demographics. The Oxford Vascular Study and 
Ekker have documented similar prevalence rates of hyper-
tension (34–44%) and smoking (40–50%) in young stroke 

The predominant vessel occluded was the middle cerebral 
artery at 44.6%, succeeded by the carotid artery at 25.0%, 
the basilar artery at 17.9%, the anterior cerebral artery 
(ACA) at 10.7%, and the vertebral artery at 1.8%. The mor-
tality rate during hospitalization was 5.4%.

Prevalence of Thrombophilia Markers

The distribution of inherited thrombophilia markers is sum-
marized in Table 2. The predominant anomaly identified 
was the PAI-1 4G/5G polymorphism, observed in 33.9% 
(n=19) of individuals. The MTHFR C677T mutation was 
subsequently found to be positive in 16.1% (n=9) of pa-
tients. The Prothrombin G20210A mutation was identified 
in 8.9% (n=5) of patients. The Factor V Leiden mutation 
was identified in 7.1% (n=4) of cases. The MTHFR A1298C 

Table 2: Prevalence of Thrombophilia Markers and Association 
with Favorable Clinical Outcome (mRS ≤ 2)

Marker Positive, n (%) p value
Prothrombin G20210A 5 (8.9) 1.0
Factor V Leiden 4 (7.1) 1.0
MTHFR C677T 9 (16.1) 0.0641
MTHFR A1298C 2 (3.6) 1.0
PAI-1 4G/5G 19 (33.9) 1.0
Factor XIII V34L 6 (10.7) 1.0
Homocysteine 22 (39.3) 0.5548

Associations between the presence of individual thrombophilia 
markers (e.g., Prothrombin G20210A, Factor V Leiden, MTHFR 
C677T, MTHFR A1298C, PAI-1 4G/5G, Factor XIII V34L, and el-
evated homocysteine levels) and favorable functional outcome 
(defined as mRS ≤ 2) were analyzed using the Fisher’s exact test 
or Chi-square test, as appropriate. Although not statistically sig-
nificant, a borderline association was observed between MTHFR 
C677T and favorable functional outcome (p = 0.0641). Each p-val-
ue in Table 2 represents the statistical significance of this associa-
tion for the respective thrombophilia marker.

Table 3: Correlation Analysis Between Thrombophilia Markers and Clinical Parameters

Thrombophilia Marker Clinical Variable Correlation Coefficient (r/ρ) p-value Interpretation
MTHFR C677T NIHSS at admission 0.18 0.21 Weak, non-significant correlation
MTHFR C677T mRS at discharge -0.25 0.064 Borderline trend toward favorable outcome
Homocysteine NIHSS at admission 0.12 0.34 No significant correlation
Homocysteine mRS at discharge 0.09 0.41 No significant correlation
PAI-1 4G/5G NIHSS at admission 0.07 0.49 No significant correlation
PAI-1 4G/5G mRS at discharge 0.04 0.61 No significant correlation
Factor V Leiden mRS at discharge -0.03 0.73 No correlation
Prothrombin G20210A mRS at discharge -0.02 0.81 No correlation
Factor XIII V34L mRS at discharge 0.05 0.58 No correlation

Correlation analyses were performed using Pearson’s or Spearman’s correlation coefficients, depending on data distribution. Values of r 
(or ρ) < 0.3 were interpreted as weak, 0.3–0.7 as moderate, and >0.7 as strong correlation. A p-value < 0.05 was considered statistically 
significant.
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icant association between MTHFR C677T and favorable 
short-term functional outcomes (mRS ≤2), the borderline 
p-value (p=0.0641) suggests a possible contributory role 
that warrants further exploration. This divergence in preva-
lence and interpretation highlights the complexity of extrap-
olating genetic data across populations and reinforces the 
need for stroke-specific, ethnically diverse studies to clarify 
the clinical utility of thrombophilia testing in young adults.

Notwithstanding the very high incidence of these indicators, 
we could not identify a meaningful correlation between in-
dividual thrombophilia markers and satisfactory clinical out-
comes at discharge (defined as mRS ≤2). This aligns with 
several studies indicating that thrombophilic disorders may 
contribute to stroke risk, however do not consistently affect 
stroke severity or prognosis. A systematic review and me-
ta-analysis by Chiasakul et al. revealed that inherited throm-
bophilias (such as factor V Leiden, prothrombin G20210A, 
and deficiencies in protein C and S) modestly elevated 
the overall risk of arterial ischemic stroke, with odds ratios 
between 1.25 and 2.26, indicating their minimal influence 
on disease progression or outcomes. Alhazzani et al. per-
formed a meta-analysis on young adults, indicating that fac-
tor V Leiden exhibited a general association with stroke (OR 
≈ 2.00); however, subgroup analyses demonstrated that in 
unselected patient populations, this association diminished 
to non-significance, implying that thrombophilia testing may 
possess reduced prognostic value when not specifically 
targeted (5, 16). In our study, MTHFR C677T exhibited a 
borderline connection with the result (p = 0.0641), indicat-
ing a potential influence on functional recovery. MTHFR 
mutations may not directly induce thrombosis; instead, they 
can lead to hyperhomocysteinemia, a modifiable prothrom-
botic condition associated with endothelial dysfunction and 
heightened stroke risk. Certain studies have shown poorer 
functional outcomes in patients with elevated homocysteine 
levels, while the findings are inconsistent.

Our findings indicate that thrombophilia screening may elu-
cidate stroke causation in specific young patients, especial-
ly those lacking conventional risk factors; nonetheless, the 
predictive significance of these markers remains ambigu-
ous. These findings align with the ongoing discourse in the 
literature concerning the involvement of thrombophilia in 
arterial ischemic stroke. Although hereditary thrombophilic 
disorders are recognized risk factors for venous thrombo-
embolism, their influence on arterial events is ambiguous. 
Numerous investigations have indicated elevated occur-
rences of Factor V Leiden and Prothrombin G20210A muta-
tions in young stroke patients, especially among those with 
cryptogenic origins. Nevertheless, many research, including 
ours, have not established a definitive correlation between 
these alterations and stroke severity or outcomes.The high 
prevalence of homocysteine elevation in our cohort is nota-
ble, particularly given its modifiable nature through vitamin 

patients, indicating a worldwide trend of escalating vascular 
risk among the youth (9,10).  Moreover, in the other study, 
up to 50% of young stroke patients had two or more con-
ventional vascular risk factors, supporting the notion that 
classic atherothrombotic mechanisms are increasingly 
relevant in this age group (11). Our data similarly confirm 
that the presence of multiple modifiable risk factors is not 
uncommon among young patients, and their identification 
remains critical for both primary and secondary prevention 
strategies. However, in contrast to older stroke populations, 
our cohort demonstrated a lower frequency of significant 
non-atherosclerotic mechanisms, including arterial dissec-
tion (8.9%) and vasculitis (8.9%), aligning with findings from 
the TOAST and Causative Classification of Stroke studies, 
which highlight the significance of etiological diversity in 
younger patients (12,13). 

The most frequently involved vascular territory was the mid-
dle cerebral artery (44.6%), followed by the carotid artery 
(25.0%) and basilar artery (17.9%), which aligns with the 
general distribution pattern observed in anterior circulation 
strokes. Mortality was low (5.4%), reflecting the relatively 
favorable prognosis in this age group.

In relation to thrombophilia, higher homocysteine levels 
(39.3%) and the PAI-1 4G/5G polymorphism (33.9%) were 
the most common anomalies in our population. Genetic 
variations including MTHFR C677T (16.1%), Prothrom-
bin G20210A (8.9%), and Factor V Leiden (7.1%) were 
observed at moderate frequency. These findings align 
with previous research on young stroke populations, al-
though reported prevalences fluctuate due to regional, 
ethnic, and methodological variations. For example, Pez-
zini et al. (2007) found a similar prevalence of Prothrom-
bin G20210A mutation (~8%) and Factor V Leiden (~10%) 
among cryptogenic stroke patients under 50, with higher 
rates observed in patients with a family history of thrombo-
embolism (14). Additionally, when comparing our findings 
with existing population-based genetic data, interesting 
contrasts emerge. For instance, a recent large-scale study 
by Shen et al. (15) examined the geographical distribution 
of the MTHFR C677T polymorphism in reproductive-age 
women within the Chinese Han population. A significant fre-
quency of the T allele was recorded, especially in northern 
China, with frequencies between 40% and 50%, in contrast 
to 10% to 20% in southern areas. The prevalence of the 
MTHFR C677T mutation in our group of young ischemic 
stroke patients was 16.1%, significantly lower than that ob-
served in the northern Chinese population, although more 
consistent with rates documented in European cohorts. It is 
important to note that while Shen et al.’s study focused on 
the population genetics and migration-related distribution 
of this polymorphism without exploring clinical correlations, 
our study assessed its potential role in ischemic stroke out-
comes. Although we did not observe a statistically signif-



353

Thrombophilia in Ischemic Stroke: Etiological Complexity and Prognostic Implications

Med J West Black Sea 2025;9(3):348-353

3.	 Alnor AB, Gils C, Vinholt PJ. Venous thromboembolism risk in 
adults with hereditary thrombophilia: a systematic review and 
meta-analysis. Ann Hematol. 2024;103(10):4285-4294. https://
doi.org/10.1007/s00277-024-05926-2

4.	 Eppenberger D, Nilius H, Anagnostelis B, Huber CA, Nagler M. 
Current knowledge on Factor V Leiden mutation as a risk fac-
tor for recurrent venous thromboembolism: a systematic review 
and meta-analysis. Front Cardiovasc Med. 2022;9:883986. 
https://doi.org/10.3389/fcvm.2022.883986

5.	 Chiasakul T, De Jesus E, Tong J, Chen Y, Crowther M, Gar-
cia D, et al. Inherited thrombophilia and the risk of arterial is-
chemic stroke: a systematic review and meta-analysis. J Am 
Heart Assoc. 2019;8(19):e012877. https://doi.org/10.1161/
JAHA.119.012877

6.	 Salehi Omran S, Hartman A, Zakai NA, Navi BB. Thrombophil-
ia testing after ischemic stroke: why, when, and what? Stroke. 
2021;52(5):1761-1769. https://doi.org/10.1161/STROKEA-
HA.120.032360

7.	 Singla M, Sahni A, Bhalla A, Chadha DS. Risk factors and etiol-
ogies of ischemic strokes in young patients: a tertiary hospital 
study in North India. J Stroke. 2014;16(3):173-177. https://doi.
org/10.5853/jos.2014.16.3.173

8.	 Ma Z, He W, Zhou Y, Mai L, Xu L, Li C, et al. Global burden 
of stroke in adolescents and young adults (aged 15-39 years) 
from 1990 to 2019: a comprehensive trend analysis based on 
the Global Burden of Disease Study 2019. BMC Public Health. 
2024;24:2042. https://doi.org/10.1186/s12889-024-19551-1

9.	 Li L, Scott CA, Rothwell PM. Association of younger vs older 
ages with changes in incidence of stroke and other vascular 
events, 2002-2018. JAMA. 2022;327(4):375-383. https://doi.
org/10.1001/jama.2022.12759

10.	 Ekker MS, Verhoeven JI, Schellekens MMI, Boot EM, van 
Alebeek ME, et al. Risk factors and causes of ischemic stroke 
in 1322 young adults. Stroke. 2023;54(2):402-410. https://doi.
org/10.1161/STROKEAHA.122.040524

11.	 Amoah D, Schmidt M, Mather C, Prior S, Herath MP, Bird M-L. 
An international perspective on young stroke incidence and risk 
factors: a scoping review. BMC Public Health. 2024;24:1627. 
https://doi.org/10.1186/s12889-024-19134-0

12.	 Miceli G, Basso MG, Rizzo G, Pintus C, Cocciola E, Pennacchio 
AR, et al. Tuttolomondo A. Artificial intelligence in acute ischem-
ic stroke subtypes according to TOAST classification: a com-
prehensive narrative review. Biomedicines. 2023;11(4):1138. 
https://doi.org/10.3390/biomedicines11041138

13.	 Arsava EM, Helenius J, Avery R, Sorgun MH, Kim GM, Pon-
tes-Neto OM,et al. Assessment of the predictive validity of eti-
ologic stroke classification. JAMA Neurol. 2017;74(4):419-426. 
https://doi.org/10.1001/jamaneurol.2016.5815

14.	 Verburgt E, Hilkens NA, Ekker MS, Schellekens MMI, Boot EM, 
Immens MHM, et al. Short-term and long-term risk of recur-
rent vascular event by cause after ischemic stroke in young 
adults. JAMA Netw Open. 2024;7(2):e2400054. https://doi.
org/10.1001/jamanetworkopen.2024.0054

15.	 Shen Y, Gu Y, Tang Y, Shen H, Liu C. Geographical distribu-
tion of MTHFR C677T gene polymorphisms among the repro-
ductive-age women in Chinese Han populations: based on 
migration. BMC Womens Health. 2024;24(1):407. https://doi.
org/10.1186/s12905-024-03244-3

16.	 Alhazzani AA, Kumar A, Selim M. Association between Factor V 
gene polymorphism and risk of ischemic stroke: an updated me-
ta-analysis. J Stroke Cerebrovasc Dis. 2018;27(5):1252-1261. 
https://doi.org/10.1016/j.jstrokecerebrovasdis.2017.12.006

supplementation. Although homocysteine was not signifi-
cantly associated with outcome in our study, its vascular 
toxicity is well documented, and its detection may still have 
implications for secondary prevention.

Our study has several limitations. The sample size is rela-
tively small, which limits statistical power. Furthermore, we 
did not include a control group, which precludes compari-
son of thrombophilia prevalence with the general population. 
Finally, we focused only on a selected panel of thrombophil-
ia markers, and other potential prothrombotic mechanisms 
may have been missed.

Conclusion

This study highlights the multifactorial nature of ischemic 
stroke in young adults, where conventional vascular risk 
factors often coexist with rarer causes such as arterial dis-
section and thrombophilia. Although thrombophilic markers 
particularly elevated homocysteine, PAI-1 4G/5G polymor-
phism, and MTHFR C677T mutation were relatively com-
mon, none showed a significant association with short-term 
outcomes. The borderline trend for MTHFR C677T sug-
gests a possible contributory role that merits confirmation in 
larger prospective studies. Routine thrombophilia screen-
ing remains debatable but may be appropriate in selected 
young patients lacking conventional risk factors. Further 
multicenter research is needed to clarify the etiologic and 
prognostic implications of thrombophilic abnormalities in 
this population.
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