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ABSTRACT

Objective: To describe the clinical, radiological, and laboratory characteristics of ischemic strokes
associated with antiphospholipid antibody (APS) syndrome.

Background

Antiphospholipid antibody syndrome (APS) is a systemic autoimmune disorder characterized by the
presence of antiphospholipid antibodies (aPL) that contribute to a prothrombotic state, leading to
both venous and arterial thrombosis. Clinically, APS is associated with significant morbidity due to
recurrent thrombotic events, thrombocytopenia, and recurrent pregnancy loss, with cerebral ischemia
being the most prevalent arterial manifestation. The mechanisms by which aPL induces thrombotic
events are complex and multifactorial, involving endothelial cell activation, platelet aggregation, and
interference with coagulation pathways. These pathogenic effects, exerted by aPL, substantiate the role

of APS in cerebrovascular events such as ischemic stroke.

While APS is recognized as a significant contributor to stroke, particularly in young patients, the clinical
and radiological characteristics of APS-associated stroke remain underexplored. Currently, there is no
specific clinical or imaging profile to distinctly identify APS-related ischemic strokes. Given this gap,
there is an imperative to characterize the clinical presentations and radiographic findings in APS patients
to aid early identification and tailored management. This case series aims to elucidate the clinical,
laboratory, and radiological features of APS in young stroke patients, emphasizing the importance
of aPL testing in this population.

Methods

This retrospective case series analyzed the clinical, laboratory, and radiological data of patients under
45 years of age who were diagnosed with antiphospholipid antibody syndrome (APS) as the etiology
of ischemic stroke at two major government hospitals in the United Arab Emirates. Each patient underwent
comprehensive testing for antiphospholipid antibodies (aPL) upon admission, followed by confirmatory
testing during a follow-up visit within 3-5 months. Clinical variables, aPL profile, stroke presentation,
and imaging findings were systematically reviewed. Patients received anticoagulation therapy following

diagnosis.

Results

Among the ten patients diagnosed with APS-related ischemic stroke, the median age was 34 years
(range 26-52), with a male-to-female ratio of 4:1. Secondary APS was identified in one patient with
systemic lupus erythematosus, while the remaining nine cases were primary APS. Lupus anticoagulant
was detected in four patients, anticardiolipin antibodies in five, and B2-glycoprotein antibodies in
two. Aphasia was the predominant clinical presentation (observed in 8 of 10 cases), often accompanied
by hemiparesis. Stroke localization predominantly involved the M2 segment of the middle cerebral artery,
resulting in perisylvian infarcts, particularly affecting the left hemisphere. One patient developed a
concurrent pulmonary embolism during hospitalization. Laboratory findings showed mild thrombocytopenia
in three patients, with elevated activated partial thromboplastin time (aPTT) observed in six patients.

Conclusion

Ischemic strokes associated with antiphospholipid antibody syndrome (APS) predominantly localize to
the perisylvian region within the M2/M3 branches of the middle cerebral artery, exhibiting clinical and
radiological features that closely resemble those of cardioembolic strokes. Elevated activated partial
thromboplastin time (aPTT) and thrombocytopenia were observed as potentially sensitive laboratory
markers indicative of APS. Given the overlap in presentation with other stroke etiologies, itis recommended
that antiphospholipid antibody testing be integrated into the diagnostic workup for all young patients
exhibiting suggestive clinical and radiological findings, alongside a comprehensive cardiac evaluation,
irrespective of traditional vascular risk factors. Early identification and management of APS in these
patients may reduce the risk of recurrent thrombotic events and improve clinical outcomes.
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Introduction

Antiphospholipid syndrome (APS) is a systemic
autoimmune disorder defined by thrombotic events
in both arterial and venous territories, as well as
obstetric morbidity. APS is distinguished by the
presence of antiphospholipid antibodies (aPLs) at
moderate to high titers, which include lupus
anticoagulant (LA), anticardiolipin (aCL), and anti-p2
glycoprotein | (aB2GPI) antibodies."?* According to
the Sydney-revised Sapporo criteria, APS is diagnosed
when at least one clinical criterion {vascular thrombosis
or pregnancy morbidity) and one laboratory criterion
(persistent aPL positivity confirmed by two positive
tests at least 12 weeks apart) are met.'* Recently, the
2023 ACR/EULAR classification criteria refined these
guidelines, allowing APS classification based on a
single positive aPL antibody test within three years,
provided a relevant clinical criterion is present.® This
approach emphasizes the importance of identifying
high-risk APS cases based on specific antibody
profiles, such as "triple aPL positivity" (positive for LA,
aCL, and aB2GPlI), which strongly predict recurrent
thrombotic events and may necessitate more intensive

anticoagulation strategies.>®

APS-associated cerebral involvement is common,
with ischemic stroke or transient ischemic attack
(TIA) as frequent initial presentations, occurring in
up to 30% of adults with APS.” Cerebrovascular events
account for nearly half of the arterial manifestations in
APS, with ischemic strokes constituting up to 20% of
strokes in individuals under 45 years of age. Though
less common, APS is more frequently associated
with stroke in older males, where cerebrovascular
complications are a significant concern.* Additionally,
APS can present with cerebral vein thrombosis (CVT),
which is often the first clinical sign in roughly 80% of
APS-related CVT cases.?

The pathophysiology of APS-related stroke is
multifaceted, with thrombosis as the most prevalent
mechanism. Circulating aPLs are known to interfere
with coagulation pathways, endothelial cell function,
and platelet activity, leading to a pro-thrombotic
state that promotes clot formation and recurrent

thromboembolic events. The “two-hit hypothesis”
is often cited to explain this process: the first "hit"
is the asymptomatic presence of aPL antibodies in
a small portion of the population, while the second
"hit" is a triggering condition—such as pregnancy
or infection—that initiates thrombosis.” The antibodies
are not only markers but active contributors to APS
pathophysiology by binding to phospholipids and
phospholipid-binding proteins, activating endothelial
cells, platelets, and myeloid cells.

In APS patients who experience stroke, intracranial
arterial occlusions or stenoses are observed in
approximately 50% of cases, with the middle cerebral
artery (MCA) most frequently involved. Clinical
presentations of MCA involvement often include
hemiparesis, dysarthria, and, if the lesion is located
in the dominant hemisphere, aphasia.® Stroke
mechanisms also include cardio embolism, frequently
linked to left-sided cardiac valve abnormalities,
such as irregular valve thickening, vegetations, and
dysfunction due to immune complex deposition.”.
Chronic vasculopathy affecting small-to-medium-
sized intracerebral arteries is also common, leading
to lacunar or subcortical strokes. Other cerebrovascular
abnormalities, including carotid or vertebral artery
dissection, Sneddon’s syndrome, and Moyamoya

disease, have been associated with APS.?

Considering the severe risk of mortality and long-term
disability in APS-related strokes, there is a pressing
need to accurately identify APS patients who are at
elevated risk for stroke and recurrent cerebrovascular
events. Stratified treatment approaches, as
recommended by recent EULAR guidelines, advocate
for lifelong anticoagulation therapy in high-risk
patients, while tailored management is recommended
forwomen during pregnancy to reduce both maternal
and fetal risks.®’ This case series aims to document the
clinical, radiological, and laboratory characteristics of
APS-related ischemic strokes, contributing insights that
align with the latest classification and management
guidelines to support early identification and

optimized treatment of this complex syndrome
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Materials and Methods

This retrospective study reviewed medical records of
patients under 45 years of age who were discharged
with a diagnosis of antiphospholipid antibody
syndrome (APS) from the stroke units of two major
government hospitals in the United Arab Emirates.
As part of the hospital’'s acute ischemic stroke
management protocol, all young patients admitted
with a stroke were routinely screened for aPLs.

To ensure diagnostic accuracy, inclusion criteria were
set to include only patients who attended a follow-
up visit within 3 to 5 months, during which repeat
aPLs testing was performed to confirm the diagnosis
of APS. Exclusion criteria included patients lacking

follow-up antibody testing or those with incomplete

clinical records.

Data were systematically collected on clinical
presentation, laboratory findings, and radiological
features of each patient confirmed with APS. Clinical
variables included age, sex, stroke symptoms, and
accompanying conditions, while laboratory
parameters focused on aPLs antibodly titers, platelet
counts, and activated partial thromboplastin time
(@aPTT). Radiological data from CT and MRI scans,
as well as CT angiography where available, were
analyzed to characterize stroke localization and

vascular occlusion pattemns.

MRI of patient 1-3, with arrow indicating peri-sylvian infarctions
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MRI of patient 9 — with cortical and subcortical infarction in the distal MCA branches

All data were handled in compliance with patient
confidentiality standards, and institutional review
board (IRB) approval was obtained prior to conducting
the study.

Results

Ten patients were identified with antiphospholipid
antibody syndrome (APS) as the etiology of ischemic
stroke, with ages ranging from 26 to 52 years (median
age 34). Only one patient was more than 45 years and
APL antibodies were checked since she was known
with Systemic Lupus Erythematosis. The male-to-
female ratio was 4:1, with eight males and two
females. Majority of patients were of Asian descent.
Secondary APS associated with systemic lupus
erythematosus (SLE) was observed in one patient,

while the remaining nine cases involved primary APS.

Vascular risk factors were present in 4 patients. One
patient had diabetes mellitus and 3 had dyslipidemia.
One patient had comorbid hypothyroidism. Lupus
anticoagulant was detected in four patients,
anticardiolipin antibodies in five, and B2-glycoprotein
antibodies in two. The patient with SLE was positive
for lupus anticoagulant and anticardiolipin and
remained positive after 12 weeks. Serum C3 and
C4 levels were normal indicating that she did not
have an SLE flare when she presented with stroke.

Aphasia was the most common clinical presentation,
appearing in seven out of ten cases, with

accompanying hemiparesis noted in four patients.

Nine of the ten patients with primary APS experienced
strokes in the M2 segment of the middle cerebral

artery, predominantly resulting in peri-sylvian infarcts,

© 2024 European Society of Medicine 5



with a notable prevalence in the left peri-sylvian
region (6 out of nine patients). Only one patient
presented with a posterior circulation stroke, exhibiting
a top of basilar syndrome. CT angiography revealed
a left M2 occlusion in one case and distal basilar
occlusion in another, while the remaining cases had
no significant angiographic findings. 2D Echo was
normal in all patients. TEE was done in 3 patients,
which was normal. Holter study was normal in all

patients.

Two patients presented within 4.5 hours of onset
of symptoms. They were eligible for thrombolysis
and received intravenous tissue plasminogen activator
(tPA).

During hospitalization, one patient developed a
pulmonary embolism characterized by pulmonary
branch vein occlusion, highlighting the systemic
thrombotic risks associated with APS.

Mild thrombocytopenia was observed in three
patients, and six patients exhibited mild elevations
in activated partial thromboplastin time (aPTT),
with values ranging from 42 to 48 seconds. These
findings suggest that elevated aPTT, together with
thrombocytopenia, may be a sensitive indicator of

underlying APS in stroke patients.

All patients were initially started on low molecular
weight heparin which was switched to warfarin with
target INR of 2.5-3.5. Warfarin therapy was
complicated with Steven Johnson syndrome in one

patient and changed to Rivaroxaban.

All three months follow up, most have good recovery,

with complete recovery noted in 7 patients.

Table 1: Demographic characteristics of patients presenting with APLA related stroke

Patient characteristics Number

Age 26 to 52 years (median age 34).
Sex

Male 8

Female 2

Ethnicity

Arab 2

Asian 8

Table 2: Clinical characteristics of patients presenting with APLA related stroke

Patient characteristics

Number

Vascular risk factors
Diabetes mellitus
Dyslipidemia

Comorbidities
SLE
hypothyroidism

—

Clinical features
Aphasia
Dysarthria

Altered sensorium

Hemiparesis

w = 0 O
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Arterial territory

Platelet count (abnormal in 6)
aPTT (abnormal in 6)

Left MCA (M2 segment) 6

Right MCA (M2 segment) 3

Basilar artery 1

APL antibodies

Lupus anticoagulant 4

anticardiolipin antibodies 5

B2-glycoprotein antibodies 2

Lab Range

Hemoglobin 11-15.6g/dl

WBC Range 3600- 13000/cmm

1.
42to 56 {(normal 25-35 seconds)

2-1.4L/cmm

Treatment

Warfarin 9
Rivaroxaban 1
Clinical status on follow up at 3 months

Complete recovery 7
Partial recovery 3

APL ( anti- phospholipid): One patient was positive for both anticardiolipin and lupus anticoagulant)

Discussion

The clinical and radiological profile of ischemic strokes
associated with APS, as observed in this case series,
reveals distinctive patterns in symptomatology and
imaging that reinforce previous studies yet also
highlight unique characteristics. The predominance
of peri-sylvian infarcts in the M2/M3 segments of the
middle cerebral artery, especially affecting the left
hemisphere, aligns with findings that cortical strokes
with aphasia as the primary presentation are often
linked to embolic strokes." Studies have similarly
observed that ischemic events in APS patients tend
to exhibit neuroimaging patterns indicative of embolic
mechanisms, often resembling cardioembolic stroke
distributions. This correlation emphasizes the role
of APS as a prothrombotic condition with implications
for early detection and management of stroke in
young patients, regardless of traditional vascular

risk factors.'012

Although APS is recognized as a significant risk
factor for cerebrovascular events, detailed data
characterizing CNS-specific manifestations are sparse,
especially regarding how APS-related thrombotic

patterns differ from other prothrombotic conditions.
Liu et al. recently highlighted that CNS involvement
in APS is both common and complex, identifying
several risk factors that influence prognosis in
patients with CNS manifestations of APS, including
stroke. Their findings underscore the importance of
thorough diagnostic evaluation, as CNS presentations
of APS are often heterogeneous and may involve
multiple cerebrovascular territories or atypical pattemns
not typically observed in other forms of stroke.™
However, this complexity in presentation also
complicates establishing a standardized neuroimaging
profile for APS-related strokes, a gap this case series
partially addresses by highlighting the peri-sylvian
and left MCA (M2/M3) dominance seen in our patients.
While promising, further studies are needed to
validate these neuroimaging patterns as diagnostic
markers for APS-related stroke and to understand
how different risk factors, such as antibody profiles,

impact stroke severity and recurrence risk.'*'

The “two-hit” hypothesis, where the presence of aPLs
represents the first “hit,” followed by a secondary

trigger like infection or inflammation, is often cited
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to explain thrombotic events in APS. However, this
model is largely theoretical in the context of CNS
thrombotic involvement, and clinical evidence directly
supporting it in cerebral APS remains sparse.” The
precise role of circulating aPLs and other biomarkers
(e.g., elevated aPTT, thrombocytopenia) in CNS
thrombosis is also unclear, as most data on these
markers stem from systemic rather than CNS-specific
studies.’® In this case series, elevated aPTT and
mild thrombocytopenia were frequently observed,
suggesting that these markers may have diagnostic
value. Nonetheless, the sensitivity and specificity of
these laboratory findings in predicting APS-related
strokes, particularly among young patients with
unexplained ischemic events, require further

validation.

Despite a growing understanding of APS, there
remains no unified approach to diagnosis and
management of APS-related ischemic events, as
highlighted in a recent survey conducted by the
International Society on Thrombosis and Haemostasis
(ISTH) Subcommittee on Lupus Anticoagulant/
Antiphospholipid Antibodies. This survey, led by
Cohen et al., revealed significant variability in
antithrombotic treatment strategies for APS patients
with ischemic stroke, underscoring the need for
standardized guidelines specific to APS-related
CNS involvement. The study further emphasized
the clinical importance of differentiating APS-related
thrombotic events from other types of arterial
thromboembolism, as therapeutic responses can
vary greatly based on etiology. For instance, APS
patients often require higher-intensity anticoagulation,
and the choice between warfarin and direct oral
anticoagulants (DOACs) remains controversial. In
our cohort, one patient who developed Stevens-
Johnson syndrome following warfarin therapy had
to switch to rivaroxaban, reflecting the complexities
involved in long-term management for APS stroke

patients.'”

The current reliance on generalized stroke protocols
for neuroimaging in APS patients may overlook subtle
yet potentially characteristic imaging findings

associated with APS-related strokes. For example,

small lesion size and the absence of major artery
occlusions, as noted in our series, suggest a possible
distinction from classic cardioembolic or large artery
atherosclerotic strokes™. Pierik et al. highlighted similar
variability in cardioembolic stroke presentations,
suggesting a need for tailored imaging protocols
for APS-related strokes to capture these nuances'™.
The work by Cohen et al. underscores that APS
diagnosis and treatment lack uniform protocols,
especially regarding specific neuroimaging features
or biomarkers. They suggest standardized imaging
protocols for APS-related stroke, particularly those
combining vessel wall imaging and perfusion studies,

which could advance diagnostic accuracy'.

This case series emphasizes the need for larger,
multicenter studies to establish a more detailed
clinical and imaging profile for APS-associated CNS
involvement. Such research could explore whether
specific antibody profiles or laboratory markers (e.g.,
elevated aPTT, triple positivity) correlate with distinct
neuroimaging findings, ultimately aiding clinicians in
distinguishing APS-related stroke from other causes.
Insights from both Liu et al. and Cohen et al.
underscore the urgency of this work, as variability
in treatment strategies reflects the need for clearer
guidelines that can standardize the approach to
APS in stroke patients. Integrating aPL testing into
the diagnostic workup could enhance early detection

and allow for timely intervention 0"

Recent studies emphasize the importance of specific
MRI findings in diagnosing APS-related CNS
involvement. Graf (2017) underscores the role of
MRI in detecting small, scattered ischemic lesions,
often located in cortical and subcortical regions,
which are indicative of embolic phenomena. These
findings align with the peri-sylvian infarct patterns
noted in this case series.'®

Advanced imaging techniques, such as diffusion-
weighted imaging (DWI), provide additional diagnostic
value. DWI often reveals acute ischemic lesions in
multiple vascular territories, which are characteristic
of APS-related strokes and highlight the embolic
origin associated with aPLs."®" The presence of

© 2024 European Society of Medicine 8



white matter hyperintensities (WMHSs) on T2-weighted
MRIis also frequently observed in APS patients, even
among those without conventional vascular risk
factors.' Zhao et al. (2024) suggest integrating vessel
wall imaging and perfusion studies into routine

practice to enhance diagnostic accuracy ."®

Conclusion

Ischemic strokes associated with antiphospholipid
antibody syndrome (APS) predominantly localize to
the peri-sylvian region within the M2/M3 branches
of the middle cerebral artery, exhibiting clinical and
radiological features that closely resemble those of
Elevated aPTT and
thrombocytopenia were observed as potentially

cardioembolic  strokes.

sensitive laboratory markers indicative of APS. Early
identification and management of APS in these
patients may reduce the risk of recurrent thrombotic

events and improve clinical outcomes.
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