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Abstract:

Background: Ischemic stroke in young adults exhibits a unique clinical and etiological character in contrast to
older populations. Recent data indicates a potential association between autoimmune thyroid dysfunction,
specifically increased thyroid antibodies (anti-TPO and anti-thyroglobulin), and the onset of intracranial artery
stenosis, which may play a role in cryptogenic or non-atherosclerotic strokes in younger individuals. This
relationship is insufficiently investigated in the Indian population, where the incidence of both autoimmune
thyroiditis and early-onset stroke is rising.

Objective: To analyze the correlation between high thyroid autoantibodies and intracranial stenosis in
individuals under 50 years of age presenting with ischemic stroke, and to determine the potential of thyroid
autoimmunity as an independent risk factor for early cerebrovascular illness.

Methods: This prospective observational study was carried out over one year at a tertiary care facility.
Individuals aged 18 to 50 years experiencing their initial ischemic stroke were recruited. All subjects received
comprehensive clinical assessment, neuroimaging (MRI/MRA or CT angiography) to evaluate intracranial
artery condition, and laboratory analysis for thyroid function and antibody levels (anti-TPO, anti-TG). Patients
with identifiable etiologies of stroke (e.g., cardioembolic, big artery atherosclerosis, vasculitis, coagulopathy)
were excluded. Data were evaluated to compare antibody profiles between patients with and without intracranial
stenosis.

Results: Among 80 patients, 45% had increased thyroid antibodies. A notable connection was identified
between antibody increase and the existence of stenosis (p < 0.05). The majority of affected individuals were
euthyroid, suggesting that autoimmune thyroiditis may influence vascular dysfunction irrespective of thyroid
hormone levels. Other observed trends were a predominance of females and an increased prevalence of multiple
vessel involvement in antibody-positive patients.

Conclusion: Elevated thyroid antibodies may serve as a potential biomarker for intracranial stenosis and early-
onset ischemic stroke, even in the absence of manifest thyroid disease. Assessing thyroid autoimmunity in
young stroke patients may enable early risk detection and customized therapy. Additional extensive,
longitudinal investigations are necessary to validate this connection and investigate the processes connecting
thyroid autoimmunity with cerebral vasculopathy.
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Introduction

Ischemic stroke in young adults, defined as those
under 50 years of age, constitutes roughly 10-15%
of all ischemic strokes and poses diagnostic and
therapeutic challenges due to its diverse etiological
spectrum  and  long-term socio-economic
ramifications (Singhal & Biller, 2016; Putaala et
al., 2009). Although conventional risk factors
including hypertension, diabetes, and dyslipidemia
continue to be pertinent, non-atherosclerotic and
immune-mediated vascular mechanisms are gaining
recognition in this demographic. An increasing
amount of evidence indicates a possible link
between thyroid autoimmunity and cerebrovascular
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illness, especially intracranial artery stenosis (Zhou
et al., 2017; Chen et al., 2015).

Autoimmune thyroiditis, marked by increased anti-
thyroid  peroxidase (anti-TPO) and anti-
thyroglobulin (anti-TG) antibodies, affects 5-20%
of the general population and can manifest without
clinical hypothyroidism or hyperthyroidism
(Vanderpump, 2011; Antonelli et al., 2015). These
antibodies are recognized for their role in fostering
chronic systemic inflammation and endothelial
dysfunction—mechanisms increasingly associated
with the pathophysiology of cerebral small vessel
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discase and non-atherosclerotic vasculopathies
(Feldt-Rasmussen, 2006; Tomer & Huber, 2009).
Thyroid hormone imbalances have historically
been linked to cardiovascular risk, but it is now
suggested that the autoimmune aspect may directly
influence cerebrovascular abnormalities (He et al.,
2016).

Recent studies indicate that increased thyroid
antibodies, especially in euthyroid individuals, may
correlate with intracranial large artery stenosis,
potentially due to immune-mediated damage to
vascular endothelial cells or a common
inflammatory pathway with cerebral vasculopathy
(Zhou et al., 2017; Han et al., 2019). This is
especially significant in younger patients, because
the incidence of conventional atherosclerotic
disease is minimal, and stroke etiology frequently
remains  cryptogenic  after = comprehensive
assessment.

Examining the association between thyroid
autoimmunity and early-onset ischemic stroke may
yield significant insights into new risk markers and
treatment strategies. Additionally, screening for
thyroid autoantibodies in stroke patients—
irrespective  of thyroid hormone levels—may
facilitate the early detection of high-risk individuals
who could benefit from enhanced vascular
monitoring or immunomodulatory strategies
(Furlan et al., 2016).

This relationship has been little researched in the
Indian community, where both autoimmune thyroid
diseases and early strokes are increasingly
documented, despite its clinical importance.
Considering the genetic predisposition,
environmental influences, and distinct vascular
characteristics identified in Indian populations, it is
essential to obtain region-specific data to
corroborate and enhance current worldwide
research (Das et al., 2015).

This study aimed to evaluate the prevalence of
increased thyroid antibodies in young stroke
patients and to investigate their potential
correlation with cerebral artery stenosis, as
determined by  sophisticated = neuroimaging
techniques. By clarifying this link, we seek to
improve comprehension of atypical stroke
processes and facilitate the creation of
individualized risk assessment instruments for
young individuals.

Materials and Methods

Research Design and Duration: This was a
prospective observational study conducted over one
year at the Department of Neurology, in
collaboration =~ with  the  Radiology  and
Endocrinology departments, at a tertiary care
teaching hospital. The Institutional Ethics
Committee approved the study, and written
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informed consent was acquired from all
participants or their legal guardians.

Study Cohort: Individuals aged 18 to 50 years
who experienced their inaugural ischemic stroke, as
verified by neuroimaging, were assessed for
eligibility. Participants were exclusively those
without a definitive etiology identified during
regular stroke evaluation, aiming to enhance the
study of cryptogenic and immune-mediated stroke
processes.

Eligibility Criteria:

1. Individuals aged 18 to 50 years
Diagnosis of acute ischemic stroke verified by
MRI of the brain utilizing diffusion-weighted
imaging (DWI).

3. Onset of stroke within 7 days of presentation

4. Readiness to participate in antibody testing and
vascular imaging.

Criteria for Exclusion:

1. Identified cardioembolic origin (e.g., atrial
fibrillation, rheumatic valvular pathology).

2. Atherosclerosis of large arteries with above
50% extracranial carotid stenosis.

3. Active systemic autoimmune disorders (e.g.,
lupus, vasculitis).

4. Manifest thyroid dysfunction necessitating
intervention.

5. Coagulopathies, neoplasms, or identified viral
etiologies of stroke.

Previous stroke or transient ischemic attack (TIA).

Clinical and Laboratory Assessment: All
recruited patients received a thorough clinical
assessment, encompassing demographic
information, evaluation of vascular risk factors
(hypertension, diabetes, smoking, dyslipidemia),
and neurological examination. The severity of the
stroke was evaluated using the NIH Stroke Scale
(NIHSS) upon admission.

Blood samples were obtained within 72 hours of
admission for:

1. Thyroid function assessments (TSH, Free T3,
Free T4)

2. Anti-thyroid peroxidase antibody (anti-TPO)

3. Aanti-thyroglobulin antibody (anti-TG)

4. Standard hematological and biochemical met-
rics

5. Elevated thyroid antibodies were characterized
as:

6. Anti-TPO levels exceeding 35 IU/mL

7. Anti-TG levels exceed 40 IU/mL (according to
institutional reference values)

Neuroimaging and Vascular Evaluation

All patients received:
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1. Magnetic Resonance Imaging of the brain us-
ing Diffusion Weighted Imaging to verify in-
farction

2. Magnetic Resonance Angiography (MRA) or
Computed Tomography Angiography (CTA)
for the evaluation of intracranial arteries

3. Intracranial stenosis was characterized as a
>50% reduction in luminal diameter in any
principal intracranial artery (MCA, ACA,
PCA, vertebral, or basilar artery), according to
WASID criteria.

Categorization and Examination
Patients were classified into two groups:

1. Group A: Cerebrovascular accident with intra-
cranial stenosis

2. Group B: Cerebrovascular accident without
intracranial stenosis

3. The frequency of increased thyroid antibodies
was examined between the two groups. Sub-
group analyses were conducted based on anti-
body type, thyroid function status, sex, and
vascular involvement.

Statistical Examination: The analysis of data was
conducted utilizing SPSS version 25.0. Continuous
variables were presented as mean + standard
deviation and analyzed using Student’s t-test or
Mann-Whitney U test. Categorical variables were
assessed with the Chi-square test or Fisher's exact
test. A p-value less than 0.05 was deemed
statistically significant.

Results

In total, 80 patients aged 18 to 50 years, who
experienced their first ischemic stroke, were
participated in the study over one year. The average
age was 38.6 £ 6.3 years, with a male-to-female
ratio of around 1.4:1. All patients received thyroid
antibody assessments and cerebral vascular
imaging (MRA or CTA).

Incidence of Elevated Thyroid Antibodies:
Thirty-six of eighty patients (45%) exhibited
increased thyroid antibodies (either anti-TPO, anti-
TG, or both).

Of the individuals with high antibodies, 24 (66.7%)
were euthyroid, whereas 12 (33.3%) exhibited
subclinical or overt thyroid disease.

Intracranial Stenosis and Antibody Correlation:
Forty patients (50%) exhibited intracranial vascular
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stenosis, characterized by a narrowing of at least
50% in one major intracranial artery.

Within this cohort of 40 patients:

Twenty-six individuals (65%) exhibited increased
thyroid antibodies.

Fourteen individuals (35%) exhibited normal
antibody levels.

Conversely, among the 40 patients devoid of
stenosis:

Only 10 individuals (25%) exhibited increased
thyroid antibodies.

Thirty individuals (75%) exhibited normal antibody
levels.

The disparity in thyroid antibody prevalence
between the stenosis and non-stenosis cohorts was
statistically significant (p <0.01).

Vessel Participation and Clinical Characteristics

The arteries most often impacted in antibody-
positive patients were:

Seventeen cases of middle cerebral artery (MCA)
involvement.

Posterior cerebral artery (PCA): Six cases
Basilar artery: three cases

In individuals with increased antibodies,
neurological  impairments were  frequently
multifocal, and infarcts were more likely to occur
in border-zone locations.

In the antibody-positive group, female patients had
a higher prevalence of increased thyroid antibodies
(62%) compared to male patients (38%).

Correlation of Thyroid Function: Only 12 of the
36 antibody-positive individuals (33.3%) exhibited
abnormal thyroid function tests, indicating either
subclinical or overt hypothyroidism.

Sixty-six point seven percent of those with
increased antibodies were euthyroid, suggesting a
non-hormonal  autoimmune correlation  with
intracranial vasculopathy.

The Table 1 and Figure 1 show the distribution of
thyroid antibody status in young stroke patients
with and without intracranial stenosis. Elevated
thyroid antibodies were more common in those
with stenosis.
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Distribution of Thyroid Antibody Status in Stroke Patients with and without Intracranial Stenosis
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Figure 1: Distribution of Thyroid Antibody Status in Stroke Patients with and without Intracranial

Stenosis

Table 1: Distribution of Thyroid Antibodies by Stenosis Status

Group Elevated Thyroid Antibodies | Normal Thyroid Antibodies | Total Patients
With Intracranial Stenosis | 26 14 40
Without Stenosis 10 30 40
Total 36 44 80
Discussion damage to endothelial cells, potentially via anti-

This study sought to examine the correlation be-
tween increased thyroid antibodies and cerebral
artery stenosis in young individuals with ischemic
stroke. Our findings indicated a markedly increased
prevalence of elevated thyroid autoantibodies (anti-
TPO and/or anti-TG) in patients with confirmed
intracranial stenosis, relative to those without, rein-
forcing the hypothesis that thyroid autoimmunity
may play a role in cerebral vascular anomalies irre-
spective of thyroid hormone levels (Chen et al.,
2015; Zhou et al., 2017).

This investigation revealed that 65% of individuals
with high thyroid antibodies and stenosis were eu-
thyroid, indicating that autoimmune, rather than
solely overt thyroid malfunction, may contribute to
cerebrovascular injury. This is consistent with prior
studies by Zhou et al. (2017), Chen et al. (2015),
and He et al. (2016), which suggested that thyroid
autoimmunity may provoke low-grade systemic
inflammation, resulting in endothelial dysfunction,
intimal hyperplasia, and ultimately vascular steno-
sis, especially within the intracranial circulation.

Multiple pathways may contribute to this connec-
tion. Increased levels of anti-thyroid peroxidase
(anti-TPO) and anti-thyroglobulin (anti-TG) anti-
bodies have been demonstrated to heighten vascu-
lar oxidative stress and facilitate immune-mediated
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body-dependent cytotoxicity or the activation of
pro-inflammatory  cytokines (Feldt-Rasmussen,
2006; Antonelli et al., 2015). These vascular inju-
ries may significantly affect smaller, high-
resistance vessels, such as the middle cerebral ar-
tery or anterior cerebral artery, which were fre-
quently implicated in our antibody-positive cases.

Our findings reflect trends seen in autoimmune
vasculopathies such as primary angiitis of the CNS
and moyamoya disease, where immunological dys-
function is a significant etiological factor. The ex-
clusion of patients with systemic autoimmune dis-
orders, together with the observed clustering of
thyroid autoimmunity and focal cerebral stenosis in
our dataset, indicates a potential subclinical or or-
gan-specific autoimmune endotheliopathy (Tomer
& Huber, 2009).

The clinical ramifications of these discoveries are
substantial. In numerous young stroke patients,
especially those without conventional atheroscle-
rotic risk factors, the evaluation may be classified
as "cryptogenic." Nonetheless, screening for thy-
roid autoantibodies—even with normal TSH lev-
els—may reveal a modifiable risk factor that has
previously been overlooked. In our study, increased
thyroid antibodies were observed in 65% of steno-
sis patients compared to just 25% of non-stenosis
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cases, indicating a significant trend that warrants
additional investigation (Han et al., 2019).

Furthermore, there was a predominance of females
in the antibody-positive cohort, consistent with the
elevated baseline frequency of autoimmune thy-
roiditis among women (Vanderpump, 2011). This
prompts inquiries regarding the potential synergis-
tic functions of sex hormones and immunological
regulation in vascular autoimmunity.

Notwithstanding these significant observations, this
study possesses some limitations. The sample size
was limited, and the cross-sectional design pre-
cludes the determination of causality. We also did
not evaluate cytokine levels or endothelial markers,
which could have fortified mechanistic connec-
tions. This work contributes to the expanding litera-
ture highlighting non-traditional and immune-
mediated risk factors in young stroke patients (Das
etal., 2015).

In summary, our findings support the integration of
autoimmune screening in diagnostic protocols for
young ischemic stroke patients and encourage larg-
er, prospective investigations to further characterize
the pathogenic and prognostic implications of thy-
roid antibodies in cerebral vascular disease.

Conclusion
This investigation underscores a possible
correlation between increased thyroid

autoantibodies and the occurrence of cerebral artery
stenosis in young patients experiencing ischemic
stroke. Our data indicate that autoimmune
thyroiditis, irrespective of thyroid hormone levels,
may contribute to the pathogenesis of non-
atherosclerotic cerebral vasculopathy, especially in
younger demographics.

A substantial percentage of afflicted people were
euthyroid, highlighting the importance of routine
thyroid antibody screening in cryptogenic or
unexplained stroke events among younger adults.
The early detection of thyroid autoimmunity may
function as a biomarker for vascular risk and
provide insights into immune-mediated processes
of stroke that routine vascular assessments do not
reveal.

These findings necessitate a more comprehensive
diagnostic strategy, include autoimmune screening
in young stroke patients with intracranial stenosis,
even when standard assessments yield ambiguous
results. Future longitudinal, multicenter studies are
required to ascertain if the existence of thyroid
antibodies elevates the risk of stroke recurrence or
progressive  intracranial  atherosclerosis, and
whether immune-modulating medications may
provide a preventative benefit in specific instances.
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