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Abstract

Ischemic stroke in young adults is a challenge globally and a potential source of major morbidity.
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Antiphospholipid Syndrome (APS) is a risk factor for stroke at any age, but particularly so in young

adults. Young adults with APS have a higher risk for recurrent stroke and other vascular events. Here
we review the current literature regarding APS and its impact on stroke in young adults. Primary and

secondary stroke prevention is also discussed.

ABBREVIATIONS

APS: Antiphospholipid Syndrome; aPL: antiphospholipid
antibodies; NOACS: Novel Oral Anticoagulants; INR: International
Normalized Ratio

INTRODUCTION

Ischemic stroke in young adults is a challenging public and
global health issue. The etiology of ischemic stroke in younger
patients is often uncommon and difficult to identify. Additionally,
there is a socioeconomic burden related to stroke in young adults,
as it tends to result in a higher loss labor and healthcare costs.
Young adults who have suffered a stroke will generally have
longer life expectancies, and more years of potential disability,
compared to older adults. Furthermore, medical optimization for
secondary stroke prevention in young adults can be complex and
uncertain. The incidence of stroke in young adults has increased
worldwide in recent decades, necessitating further research in
this area to prevent permanent disability in young patients [1].

Antiphospholipid syndrome (APS) is a particularly important
etiology of stroke in young adults. A diagnosis of APS is made
based on clinical and laboratory criteria, and mainly involves
persistent antiphospholipid antibodies (aPL), including lupus
anticoagulant, anticardiolipin, and anti-B2-glycoprotein I
antibodies, in patients with thrombotic events and/or pregnancy
loss [2]. Ischemic stroke is the most common neurological
complication of APS [2]. It has been estimated that up to 20% of
strokes in patients under the age of 45 years may be associated
with APS. A study involving a cohort of 36 primary APS patients
with new onset stroke-like symptoms found that 28% of these
patients had an ischemic stroke confirmed on MRI, with a mean
age of 41 years [3].

The identification of common stroke etiologies in young
adults is important for secondary stroke prevention, and
potentially could be useful for primary prevention of stroke
in young patients when high risk individuals are identified
before a cerebrovascular event occurs. APS and the presence
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of persistent aPL is an important risk factor for stroke in young
adults, deserving of further investigation for optimal medical
management and stroke prevention. Here, we review the current
literature regarding APS and how it relates to stroke in young
adults.

Ischemic Stroke in Young Adults

Current estimates indicate that up to 18% of all ischemic
strokes occur in individuals 18-50 years old [4]. Aparicio et al.,
examined the Framingham Heart Study data and found that
between 1962 and 2005, there was an overall decline in the
incidence of stroke, with a significantly greater decline in stroke
incidence in patients 2 55 years old when compared to patients
age 35-54 years [5]. The overall incidence of ischemic stroke in
young patients appears to be increasing in countries across the
world. A study of patients in Dijon, France found an increased
incidence of ischemic stroke in adults younger than 55 years from
1985-2011[6]; and a study of patients in Joinville, Brazil found an
increase in incidence of ischemic stroke in adults younger than
45 years from 2005-2006 to 2014-2015 [7]. There are multiple
factors that may be contributing to this phenomenon, including
an increased clinical suspicion for and subsequent diagnosis of
stroke in the young, as well as an increase in the prevalence of
common vascular risk factors in young people such as obesity,
hypertension, diabetes [5,8].

Genetics likely plays a significant role in stroke in younger
patients. A stronger effect of parental history of ischemic stroke
on the risk of ischemic stroke in patients <65 years, when
compared with parental history of ischemic stroke on stroke risk
at any age, and this association was independent of traditional
vascular risk factors [9].

Young adults are also at high risk of developing recurrent
cerebrovascular events, as well as higher mortality, after an initial
stroke. A study of first-time stroke in 1,867 young adults (age 18-
45 years) in Italy found a 14% cumulative risk for recurrent brain
ischemia at 10 years [10]. The 20-year cumulative mortality for

Cite this article: Brown T, Brey RL (2020) Antiphospholipid Syndrome and Ischemic Stroke in Young Adults. J Neurol Disord Stroke 7(4): 1168.

1/3



Brown T, et al. (2020)

@SCiMedCentra]

young survivors of ischemic stroke was found to be as high as
27%, up to four times higher when compared to age and sex
matched individuals of the general population [8]. Vascular
disease was found to be the main cause of death in young adults
who died within 20 years after suffering an ischemic stroke;
notably, up to half of these deaths were attributed to a vascular
cause that was not stroke [8]. These findings, combined with
the known risk of recurrent brain ischemia in young stroke
patients, imply that young patients who develop ischemic strokes
continue to be at increased risk of vascular disease in the long-
term. For this reason, further research into optimal post-stroke
management of this vulnerable patient population will be vital to
achieving improved long-term outcomes.

Antiphospholipid antibodies and ischemic stroke

A review of published literature from 1984-2011 found that
aPL was present in up to 13.5% of stroke patients [11]. One
prospective study following a cohort of eighty-nine patients for
one year after they had a cerebrovascular event found that 22%
of these stroke patients met the criteria for APS, and APS was
eventually diagnosed in 16% of “cryptogenic” stroke patients in
the cohort [12]. This study also found a significant association
between persistent aPL and the cerebrovascular event [12].

In a large observational study of 1000 European APS
patients with a mean age of 42 years, 16.6% of the patients had
a thrombotic event in the first five years of the study and 15.3%
had a thrombotic event in the second five years of the study [13].
The most common thrombotic events were stroke and transient
ischemic attacks [13].

Although the presence of aPL is an important stroke risk
factor at any age, it is especially prevalent in the young ischemic
stroke patient population. In patients younger than 50 years with
cerebrovascular events, the frequency of aPL has been estimated
at 17% [14]. Additionally, the presence of aPL in this younger
patient population is associated with up to a fivefold increased
risk of cerebrovascular events [14].

The presence of aPL appears to be a contributing factor to
stroke across the globe, affecting both low- and high-income
countries, and particularly involving younger patients. For
instance, aPL was found to be an important stroke risk factor in
sub-Saharan Africa, where there is a high stroke burden. A study
involving patients in Tanzania found that lupus anticoagulant
was present in 19% of stroke patients, with a higher odds ratio
of lupus anticoagulant in stroke patient’s < 65 years of age [15].

Serum levels of aPL may also be an important prognostic
factor in young patients with APS who develop an ischemic
stroke. In a study from Madrid, Spain evaluating APS patients
younger than 55 years with acute ischemic stroke, there was a
positive correlation between serum anticardiolipin antibody
level and stroke severity as measured by National Institutes of
Health Stroke Scale (NIHSS) score [16]. This study also found a
positive correlation between serum levels of anti-2-glycoprotein
[ antibody and clinical outcomes three months after the stroke
based on the modified Rankin Scale [16]. Another study found
a positive correlation between serum levels of aPL (specifically
anticardiolipin and antiphosphatidylserine) and higher risk of
post-stroke depression in adult patients [17].

Prevention of thrombotic events in antiphospholipid
syndrome

Primary prevention of thrombotic events using low-dose
aspirin is encouraged in patients with aPL who are considered to
be high risk. Low-dose aspirin monotherapy has been shown to
have a significant effect on the prevention of arterial thrombosis,
with a borderline effect on the prevention of venous thrombosis
[18]. Optimal medical management of APS for secondary
prevention of thrombotic events is complex and is usually done
based on an individualized approach to the patient’s clinical
circumstances [18]. For instance, current data suggests that
patients with APS who present with arterial thrombotic events
may benefit from either oral anticoagulation with a higher INR
goal of 3.0-4.0 or a combination approach of low dose aspirin with
oral anticoagulation and an INR goal of 2.0-3.0 [18]. Alternatively,
for patients with APS who present with venous thrombotic
events, current data supports the use of oral anticoagulation
alone with an INR goal of 2.0-3.0 [18].

Arecent systematic review of multiple randomized controlled
trials was done to compare the effectiveness of antiplatelet and
anticoagulation agents on secondary prevention of recurrent
thrombosis in APS patients. This study found that for overall
secondary prevention of thrombosis in patients with APS, there
was not enough evidence for or against the use of novel oral
anticoagulants (NOACs) or high-dose vitamin K antagonists
compared to standard dosing vitamin K antagonist therapy
[19]. This study also found that there was not enough evidence
for or against the use of vitamin K antagonists combined with
antiplatelet therapy or dual antiplatelet therapy when compared
to antiplatelet monotherapy, but did find evidence of increased
bleeding events in patients on high-dose vitamin K antagonists
when compared to standard doses of vitamin K antagonists. There
was no evidence of additional benefit in secondary prevention of
thrombotic events.

Optimal duration of treatment of APS patients with
anticoagulation remains under investigation. A recent
retrospective study of young APS patients (age 27-56 years) who
stopped their oral anticoagulation treatment, many of whom
switched to aspirin, heparin, or other agents with antithrombotic
effects, showed that there was a high risk of recurrent thrombotic
events, with 25% of the patients in the study experiencing a
thrombotic event after anticoagulation cessation [20]. The study
also found that the risk of recurrent thrombosis was high in
patients who did not have persistent aPL, indicating that serum
aPL levels may not be a reliable method of determining duration
of anticoagulation treatment.

Thereisascarcity of dataregardingthe primary and secondary
prevention of stroke in patients with aPL or APS. Patients with
APS represent a heterogenous population, varying in age, gender,
comorbidities, and antibody profile, and management based on
a patient-centralized approach is likely the best option while
further research regarding stroke prevention in this specific
patient population is on-going.

DISCUSSION & CONCLUSION

Ischemic stroke in young adults remains a challenging public
and global health challenge, with high potential socioeconomic
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burden. While an increase in more traditional vascular risk
factors such as hypertension and diabetes continue to rise
in young people, aPL remain an important risk factor in this
population. Young people with stroke associated with aPL are at
risk for recurrent stroke and other vascular events. This increased
stroke risk is seen throughout the world and in all socioeconomic
groups. Primary prevention with low-dose aspirin in high-
risk people with aPL is advised. Treatment with moderate INR
producing doses of vitamin K antagonists in patients with stroke
in the setting of APS is advised.

REFERENCES

1. Ekker MS, Boot EM, Singhal AB, Kay Sin Tan, Stephanie Debette, Anil
M, et al. Epidemiology, aetiology, and management of ischaemic stroke
in young adults. The Lancet Neurology. 2018; 17: 790-801.

2. de Amorim LCD, Maia FM, Rodrigues CEM. Stroke in systemic lupus
erythematosus and antiphospholipid syndrome: risk factors, clinical
manifestations, neuroimaging, and treatment. Lupus. 2017; 26: 529-
536.

3. Radin M, Schreiber K, Cecchi I, Roccatello D, Cuadrado M]J, Sciascia S.
The risk of ischaemic stroke in primary antiphospholipid syndrome
patients: a prospective study. European Journal of Neurology. 2017;
25:320-325.

4. van Alebeek ME, Arntz RM, Ekker MS, Nathalie E Synhaeve, Noortje
AMM Maaijwee, et al. Risk factors and mechanisms of stroke in young
adults: The FUTURE study. ] Cereb Blood Flow Metab. 2017; 38: 1631-
1641.

5. Aparicio HJ, Himali J], Satizabal CL, Matthew P Pase, Jose R Romero,
Carlos S, et al. Temporal Trends in Ischemic Stroke Incidence in
Younger Adults in the Framingham Study. Stroke. 2019; 50: 1558-
1560.

6. Bejot Y, Daubail B, Jacquin A, Jérome Durier, Guy-Victor Osseby,
Olivier R, et al. Trends in the incidence of ischaemic stroke in young
adults between 1985 and 2011: the Dijon Stroke Registry. ] Neurol
Neurosurg Psychiatry. 2013; 85: 509-513.

7. Cabral NL, Freire AT, Conforto AB, Nayara Dos Santos, Felipe Ibiapina
Reis, Vivian N, et al. Increase of Stroke Incidence in Young Adults in a
Middle-Income Country. Stroke. 2017; 48: 2925-2930.

8. Maaijwee NAMM, Rutten-Jacobs LCA, Schaapsmeerders P, van Dijk EJ,
de Leeuw F-E. Ischaemic stroke in young adults: risk factors and long-
term consequences. Nature Reviews Neurology. 2014; 10: 315-325.

9. ChengY-C, Cole JW, Kittner SJ, Mitchell BD. Genetics of Ischemic Stroke
in Young Adults. Circ Cardiovasc Genet. 2014; 7: 383-392.

Cite this article

10.Pezzini A, Grassi M, Lodigiani C, Rosalba Patella, Carlo Gandolfo,
Andrea Z, et al. Predictors of Long-Term Recurrent Vascular Events
After Ischemic Stroke at Young Age. Circulation. 2014; 129: 1668-
1676.

11.Andreoli L, Chighizola CB, Banzato A, Pons-Estel GJ, de Jesus GR, Erkan
D. Estimated Frequency of Antiphospholipid Antibodies in Patients
With Pregnancy Morbidity, Stroke, Myocardial Infarction, and Deep
Vein Thrombosis: A Critical Review of the Literature. Arthritis Care &
Research. 2013; 65: 1869-1873.

12.Gaspersic N, Zaletel M, Kobal ], Polona Zigon, Saga Cutnik , SneZna
S, et al. Stroke and antiphospholipid syndrome—antiphospholipid
antibodies are a risk factor for an ischemic cerebrovascular event. Clin
Rheumatol. 2018; 38: 379-384.

13.Cervera R, Serrano R, Pons-Estel GJ, et al. Morbidity and mortality in
the antiphospholipid syndrome during a 10-year period: a multicentre
prospective study of 1000 patients. Ann Rheum Dis. 2014; 74: 1011-
1018.

14.Sciascia S, Sanna G, Khamashta MA, Maria Jose Cuadrado, Doruk
Erkan, Laura A, et al. The estimated frequency of antiphospholipid
antibodies in young adults with cerebrovascular events: a systematic
review. Ann Rheum Dis. 2014; 74: 2028-2033.

15.de Mast Q, Molhoek JE, van der Ven A], William K Gray, Philip G de
Groot, Ahmed ], et al. Antiphospholipid Antibodies and the Risk of
Stroke in Urban and Rural Tanzania. Stroke. 2016; 47: 2589-2595.

16.Rodriguez-Sanz A, Martinez-Sanchez P, Prefasi D, Blanca Fuentes, Dora
Pascual-Salcedo, Maria Jesus Blanco-Bafiares, et al. Antiphospholipid
antibodies correlate with stroke severity and outcome in patients
with antiphospholipid syndrome. Autoimmunity. 2015; 48: 275-281.

17.WangG,ZhouY,BuX, PengH, Xu Tana, WangAili, etal. Antiphospholipid
antibodies predict post-stroke depression after acute ischemic
stroke. Journal of Affective Disorders. 2019; 257: 160-165.

18.Uthman I, Noureldine MHA, Ruiz-Irastorza G, Khamashta M.
Management of antiphospholipid syndrome. Annals of the Rheumatic
Diseases. 2018; 78: 155-161.

19.Bala MM, Celinska-Lowenhoff M, Szot W, Agnieszka Padjas, Mateusz
Kaczmarczyk, Mateusz JS, et al. Antiplatelet and anticoagulant agents
for secondary prevention of stroke and other thromboembolic events
in people with antiphospholipid syndrome. Cochrane Database Syst
Rev.2017; 10: CD012169.

20.Comarmond C, Jego P, Veyssier-Belot C, I Marie, A Mekinian, A Elmaleh-
Sachs, et al. Cessation of oral anticoagulants in antiphospholipid
syndrome. Lupus. 2017; 26: 1291-1296.

Brown T, Brey RL (2020) Antiphospholipid Syndrome and Ischemic Stroke in Young Adults. J Neurol Disord Stroke 7(4): 1168.

J Neurol Disord Stroke 7(4): 1168 (2020)

3/3


https://pubmed.ncbi.nlm.nih.gov/30129475/
https://pubmed.ncbi.nlm.nih.gov/30129475/
https://pubmed.ncbi.nlm.nih.gov/30129475/
https://pubmed.ncbi.nlm.nih.gov/28394226/
https://pubmed.ncbi.nlm.nih.gov/28394226/
https://pubmed.ncbi.nlm.nih.gov/28394226/
https://pubmed.ncbi.nlm.nih.gov/28394226/
https://pubmed.ncbi.nlm.nih.gov/29082583/
https://pubmed.ncbi.nlm.nih.gov/29082583/
https://pubmed.ncbi.nlm.nih.gov/29082583/
https://pubmed.ncbi.nlm.nih.gov/29082583/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6120122/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6120122/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6120122/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6120122/
https://pubmed.ncbi.nlm.nih.gov/31084341/
https://pubmed.ncbi.nlm.nih.gov/31084341/
https://pubmed.ncbi.nlm.nih.gov/31084341/
https://pubmed.ncbi.nlm.nih.gov/31084341/
https://pubmed.ncbi.nlm.nih.gov/24249786/
https://pubmed.ncbi.nlm.nih.gov/24249786/
https://pubmed.ncbi.nlm.nih.gov/24249786/
https://pubmed.ncbi.nlm.nih.gov/24249786/
https://pubmed.ncbi.nlm.nih.gov/28986426/
https://pubmed.ncbi.nlm.nih.gov/28986426/
https://pubmed.ncbi.nlm.nih.gov/28986426/
https://pubmed.ncbi.nlm.nih.gov/24776923/
https://pubmed.ncbi.nlm.nih.gov/24776923/
https://pubmed.ncbi.nlm.nih.gov/24776923/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4231871/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4231871/
https://pubmed.ncbi.nlm.nih.gov/24508827/
https://pubmed.ncbi.nlm.nih.gov/24508827/
https://pubmed.ncbi.nlm.nih.gov/24508827/
https://pubmed.ncbi.nlm.nih.gov/24508827/
https://pubmed.ncbi.nlm.nih.gov/23861221/
https://pubmed.ncbi.nlm.nih.gov/23861221/
https://pubmed.ncbi.nlm.nih.gov/23861221/
https://pubmed.ncbi.nlm.nih.gov/23861221/
https://pubmed.ncbi.nlm.nih.gov/23861221/
https://pubmed.ncbi.nlm.nih.gov/30088114/
https://pubmed.ncbi.nlm.nih.gov/30088114/
https://pubmed.ncbi.nlm.nih.gov/30088114/
https://pubmed.ncbi.nlm.nih.gov/30088114/
https://pubmed.ncbi.nlm.nih.gov/18801761/
https://pubmed.ncbi.nlm.nih.gov/18801761/
https://pubmed.ncbi.nlm.nih.gov/18801761/
https://pubmed.ncbi.nlm.nih.gov/18801761/
https://pubmed.ncbi.nlm.nih.gov/24942381/
https://pubmed.ncbi.nlm.nih.gov/24942381/
https://pubmed.ncbi.nlm.nih.gov/24942381/
https://pubmed.ncbi.nlm.nih.gov/24942381/
https://pubmed.ncbi.nlm.nih.gov/27625376/
https://pubmed.ncbi.nlm.nih.gov/27625376/
https://pubmed.ncbi.nlm.nih.gov/27625376/
https://pubmed.ncbi.nlm.nih.gov/25434364/
https://pubmed.ncbi.nlm.nih.gov/25434364/
https://pubmed.ncbi.nlm.nih.gov/25434364/
https://pubmed.ncbi.nlm.nih.gov/25434364/
https://www.sciencedirect.com/science/article/abs/pii/S0165032719304872
https://www.sciencedirect.com/science/article/abs/pii/S0165032719304872
https://www.sciencedirect.com/science/article/abs/pii/S0165032719304872
https://ard.bmj.com/content/78/2/155
https://ard.bmj.com/content/78/2/155
https://ard.bmj.com/content/78/2/155
https://pubmed.ncbi.nlm.nih.gov/28968483/
https://pubmed.ncbi.nlm.nih.gov/28968483/
https://pubmed.ncbi.nlm.nih.gov/28968483/
https://pubmed.ncbi.nlm.nih.gov/28968483/
https://pubmed.ncbi.nlm.nih.gov/28968483/
https://pubmed.ncbi.nlm.nih.gov/28355985/
https://pubmed.ncbi.nlm.nih.gov/28355985/
https://pubmed.ncbi.nlm.nih.gov/28355985/

	Antiphospholipid Syndrome and Ischemic Stroke in Young Adults
	Abstract
	Abbreviations
	Introduction
	Discussion & Conclusion 
	References

