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Summary
Ischemic stroke is mainly provoked by atherosclerotic changes in cerebral arteries or throm-
boembolic episodes related to cardiac arrhythmias. Less frequently, especially in the younger 
patients stroke may be related to hypercoagulable states. Detection of thrombophilia requires 
specialized diagnostic procedures and in some situations change patients’ management. Pre-
sence of thrombophilia may influence decision to close patent foramen ovale in a patient after 
ischemic stroke. On the other hand, antiphospholipid syndrome diagnosis influences the choice 
of antithrombotic treatment in the secondary prevention of stroke.
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Introduction

Congenital thrombophilia is mainly associa-
ted with an increased risk of episodes of venous 
thromboembolism [1]. However, arterial thrombo-
sis in the form of ischemic stroke already appears 
in the original description of the first family with 
congenital thrombophilia — antithrombin deficien-
cy, originally described by Egeberg in 1965  [2]. 
More commonly, however, arterial thrombosis is 
associated with an acquired thrombophilia, such as 
antiphospholipid syndrome, in about a third of cases 
[3]. In the latter case, for reasons that are not fully 
explained, most episodes are ischemic stroke [4].

Stroke is the second most common cause of 
death worldwide (nearly 11% of all deaths) and the 
most common factor leading to adult disability [5, 
6]. The primary cause of stroke is atherosclerosis 
of the intracerebral arteries and small arteries 
of the brain, often arising as a consequence of 
hypertension, and strongly associated with the 

presence of classic cardiovascular risk factors 
[7]. The second major cause is strokes caused 
by embolic episodes due to cardiac arrhythmias 
(primarily atrial fibrillation), persistent foramen 
ovale (paradoxical embolism), or valvular defects, 
and valvular prostheses [7]. However, in about 
30% of ischemic strokes, especially in young 
people, the cause cannot be established. Such 
a stroke is referred to as a cryptogenic stroke [8]. 
It is therefore worthwhile to determine the role of 
congenital and acquired thrombophilia in episodes 
of ischemic stroke, especially in younger people, 
where the causes of such stroke are not obvious. 
This raises the question of whether diagnosis for 
such a defect can lead to a favorable change of 
patient management.

Congenital thrombophilia

Data on the role of congenital thrombophilia in 
adult ischemic stroke patients are divergent. While 
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some large observational studies have found no 
increased prevalence of thrombophilic defects in 
ischemic stroke patients [9], others have pointed 
to an increased proportion of patients with factor 
V type Leiden gene mutations, or prothrombin 
G20210A gene mutations, particularly in youn-
ger people with stroke [10, 11]. Finally, a large 
meta-analysis of available studies published four 
years ago indicated that the presence of particular 
types of congenital thrombophilia is associated 
with a slightly increased risk of ischemic stroke in 
adults, with the exception of (rare) antithrombin 
deficiency [12]. The odds ratio (OR) here was not 
high: 1.25 (95% CI: 1.08–1.44); 1.48 (95% CI: 1.22– 
–1.80); 2.13 (95% CI: 1.16–3.90); and 2.26 (95% 
CI: 1.34–3.80  for factor V Leiden, prothrombin 
gene G20210A mutation, protein C deficiency, and 
protein S deficiency, respectively. 

Although congenital thrombophilia increases 
the risk of ischemic stroke to a small extent, 
especially in younger people without other sig-
nificant cardiovascular risk factors, the finding of 
its presence, neither allows to determine the risk 
of recurrent episodes, nor currently changes the 
management of patients after stroke [13, 14].

One specific topic within the study of the im-
pact of congenital thrombophilia on the incidence 
of ischemic stroke is the problem of patent foramen 
ovale (PFO). The defect is the result of the lack of 
permanent postnatal closure of the foramen ovale 
by the close fusion of the septum primum and sep-
tum secundum of the atrial septum. Such a defect is 
observed in about 25% of people [15], and with the 
availability of transesophageal echocardiography, 
the detection of PFO in ischemic stroke survivors 
is not difficult today. The junction between the 
right and left atrium predisposes small thrombi to 
enter the systemic circulation, which can result in 
arterial paradoxical embolism, including ischemic 
stroke. 

A discussion of the factors determining sur-
gical percutaneous closure of PFO is beyond the 
scope of this paper. These include both echocardio-
graphic parameters and clinical factors, as included 
in the RoPE score [16]. It should only be noted here 
that the procedure, according to recommendations 
[17, 18], should be especially considered in a group 
of patients with PFO under 60 years of age who 
have had a cryptogenic stroke. A newer more pre-
cise term here is: embolic stroke of undetermined 
source (ESUS).  PFO closure is associated in such 
patients with a significant reduction in the relative 
risk of recurrent stroke (RR 0.36) compared to con-
servative management (anticoagulant treatment) 

[19]. Such a procedure is particularly indicated for 
patients with thrombophilia, as a current systema-
tic review and meta-analysis of available studies 
showed them to have a higher risk of stroke recur-
rence (hazard rate HR = 2.41; 95% CI: 1.44–4.06), 
compared to patients with PFO and cryptogenic 
stroke without accompanying thrombophilia [20]. 
After PFO closure, the risk of such recurrence was 
just below the level of statistical significance (OR = 
2.07; 95% CI: 0.95–4.48). In conclusion, the preva-
iling view today is that in patients with a history 
of cryptogenic stroke and established persistent 
foramen ovale, associated with thrombophilia, the 
appropriate management is surgical closure of the 
PFO [14, 20, 21]. 

It should be emphasized that the studies and 
systematic review cited above, concerning post 
stroke patients with known persistent foramen ova-
le and concomitant thrombophilia, mostly included 
cases of congenital and acquired thrombophilia to-
gether. A similar case was with, studies of patients 
in whom the decision was made to forgo surgery 
and undertake conservative treatment. The drug 
groups used include antiplatelet agents, antivitamin 
K, and more recently, direct oral anticoagulants 
(DOACs). Current pooled studies indicate that no 
study has been able to demonstrate superiority in 
the selection of any of the aforementioned drug 
groups with regard to the effectiveness of ischemic 
stroke prevention [21, 22]. 

Currently, there is a lack of data on the indi-
cations and duration of anticoagulant treatment in 
thrombophilic patients undergoing surgical PFO 
closure. The general recommendations of the 
European Society of Cardiology prescribe dual 
antiplatelet therapy for 1–6 months after PFO 
closure and single antiplatelet therapy for 5 years 
[23]. It seems that, with the exception of patients 
with antiphospholipid syndrome (see below), 
patients with congenital thrombophilia after PFO 
closure are subject to the above general rules of 
management.

An important question arises about the indica-
tions for diagnosis of congenital thrombophilia in 
patients who have had a stroke and are diagnosed 
with PFO. Data from daily practice indicate that in 
about two thirds of these patients, no thrombophi-
lia testing is performed [24]. This resonates with 
current views in Europe that routine diagnostics for 
thrombophilia in patients after a cerebral ischemic 
episode in whom the presence of a PFO has been 
confirmed is not needed [14, 23]. It is understood 
that congenital thrombophilia should be included 
in the management plan only if it has already been 
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previously identified [14]. The data presented abo-
ve, however, indicate that such a diagnosis should 
nevertheless be indicated, both for congenital 
thrombophilia and especially for the co-occurrence 
of antiphospholipid syndrome (see below). This is 
because the finding of thrombophilia can influence 
both the decision to surgically close a PFO and the 
choice of anticoagulant treatment. 

The principles of management of post stroke 
patients with persistent foramen ovale are shown 
in Figure 1. 

Antiphospholipid syndrome

Antiphospholipid syndrome is characterized 
by the coexistence of antiphospholipid antibodies 
(aPL) in the blood of the patient with clinical 
manifestations, mainly in the form of venous 
thrombosis, arterial thrombosis, and thrombosis 
of small vessels, and in women also obstetric 
complications. New classification criteria for an-
tiphospholipid syndrome, published in 2023 [25], 
allow us to classify a patient as APS if we confirm 
the persistent presence of antiphospholipid antibo-
dies in moderate, or high titers, along with a range 
of clinical manifestations, among which arterial 

thrombosis is mentioned. Laboratory classification 
criteria include the presence of lupus anticoagulant 
(LA), measured by coagulometric methods, and/or 
anticardiolipin antibodies (aCL) and/or antibodies 
directed against beta2 glycoprotein I (aβ2 GPI) 
in the IgG and IgM classes. Arterial thrombosis 
as a clinical criterion must meet the condition 
of excluding other equally or more likely causes 
of its occurrence. The reader will find a broader 
discussion of these issues at “New classification 
criteria for antiphospholipid syndrome — 2023” 
Journal of Transfusion Medicine 2023, vol. 16, no. 3,  
103–109 (https://journals.viamedica.pl/journal_of_
transfusion_medicine/article/view/97795).

Signs of central nervous system ischemia as-
sociated with antiphospholipid syndrome include 
ischemic stroke, episodes of transient cerebral 
ischemia (TIA, transient ischaemic attack), and 
hyperintense white matter foci of presumed ische-
mic etiology found on imaging studies (MRI) [26].  
A current systematic review of available studies 
indicates that among people under the age of 
50 who have had an ischemic stroke, or TIA, an-
tiphospholipid antibodies are found in about 17% 
of cases [27]. 

Figure 1. Management of patients after ischemic stroke and diagnosed persistent oval hole (modified from [14])

PFO in a patient with ischemic stroke
↓

Rule out other causes of stroke

                                         ↓                                                                                      ↓

PFO closure beneficial PFO closure less beneficial

                     ↓                                                     ↓                                                   ↓

Antiphospholipid syndrome

Age < 60 years

Echocardiographic features*

RoPE index1 ≥ 7 

Cortical infarction

No classic cardiovascular risk 
factor

Congenital thrombophilia or 
venous thromboembolism

Age > 60 years

Echocardiographic features*

RoPE index1 < 7

Lacunar infarction

Present classic cardiovascular risk factor

Absence of thrombophilia or venous throm-
boembolism

                     ↓                                                     ↓                                                   ↓

Antithrombotic treatment
Antivitamins K
(INR 2.0÷3.0)

Antithrombotic treatment
Antiplatelet drugs
unless separately indicated

oral anticoagulants2

*The degree of leakage, the number of microbubbles after injection of shaken saline, the presence of atrial septal aneurysm
1an index taking into account the presence/absence of clinical factors affecting the risk of stroke in PFO: hypertension, diabetes, stroke or transient cerebral 
ischemia (TIA), smoking
2vitamin K antagonists or direct oral anticoagulants (DOACs)
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As with most of the clinical manifestations of 
APS, it is difficult to establish a strict, specific re-
lationship between single types of antiphospholipid 
antibodies and stroke [28]. The strongest associa-
tion with all thrombotic complications here is the 
presence of lupus anticoagulant. To determine the 
risk of thrombotic complications, we now rather use 
the so called antibody profile. A high risk profile, 
both for the occurrence of a thrombotic episode 
(including stroke) and its recurrence, is associated 
with the persistent presence of all three types of 
antibodies (triple positivity) [29, 30]. The same was 
true for a high risk profile carried by the presence 
of two types of antibodies, including lupus antico-
agulant and aCL, or aβ2 GPI, especially in the IgG 
class and at high titers. In contrast, low thrombotic 
risk is associated with the transient presence of 
single aPL at low/moderate titers [31]. There are 
indications that thrombotic risk may also increase 
in patients with APS and the co-occurring clinical 
criterion of moderate thrombocytopenia [32].

Since stroke occurs most often in the context 
of arteriosclerosis in the elderly, the question 
arises in whom we should carry out diagnostic te-
sting for antiphospholipid syndrome. Such testing 
is particularly indicated in cases of cryptogenic 
stroke, and in younger people; some recommenda-
tions here suggest an age limit of < 50 years [33]. 
A contemporary survey indicates that any age limit 
for the diagnosis of antiphospholipid syndrome in 
stroke patients is used by only about 30% of in-
vestigators [26]. This is because antiphospholipid 
syndrome may also occur in the elderly [34]. Here, 
however, the diagnostic approach would have to 
be individualized due to the frequent coexistence 
of many other classic cardiovascular risk factors. 
The pathogenetic role of detected antiphospholipid 
antibodies may be questionable here, and their 
presence incidental. Conversely, the finding of 
aPL with a high risk profile in an elderly person 
not burdened with classical risk factors will argue 
more strongly for such a role.

To date, the optimal time after stroke for aPL 
laboratory testing has not been determined. The 
effect of anticoagulants or acute phase proteins 
on the results of lupus anticoagulant testing of 
lupus anticoagulant determinations [33] dictates 
that determinations should be delayed beyond the 
acute phase of stroke. However, the tests should 
be performed as soon as possible, as the results 
may influence a fundamental change in treatment. 

In the treatment of antiphospholipid syndrome 
after ischemic stroke, first of all, all classic cardiova-
scular risk factors should be identified and any mo-

difiable factors should be vigorously combated [31].  
Secondary thromboprophylaxis is based on indefi-
nite administration of vitamin K antagonists (VKA) 
preparations with maintenance of an INR between 
2.0 and 3.0  [31]. In case of ineffectiveness, it is 
recommended to either increase the intensity of 
anticoagulation with VKA to an INR of 3.0÷4.0, 
or to administer VKA in doses that maintain the 
INR between 2.0÷3.0  and add acetylsalicylic 
acid (ASA) in low doses 75–100 mg [31]. At this 
point, it should be noted that in the case of other 
episodes associated with ischemia of the central 
nervous system (TIA, probably vascularized white 
matter lesions), the management in daily practice 
includes the administration of acetylsalicylic acid 
in low doses, the use of dual antiplatelet therapy 
(ASA + clopidogrel), or the administration of other 
antiplatelet drugs. 

The introduction of direct oral anticoagu-
lants (DOAC) for treatment and prophylaxis of 
APS patients has created a potentially attracti-
ve alternative to the cumbersome use of VKA 
in the treatment of APS patients. In 2018, the 
first study comparing treatment with rivaroxaban 
20 mg daily with warfarin (INR 2.0–3.0) in pa-
tients with triple positive APS was published [35].  
It showed a lower efficacy of rivaroxaban, mani-
fested by a higher rate of arterial thrombotic epi-
sodes. International recommendations, published 
just a year later, included the recommendation 
that DOACs should not be used in patients with 
arterial thrombosis burdened by antiphospholipid 
antibodies with a high risk profile [31, 36]. Howe-
ver, they were allowed to be used in patients with 
venous thrombosis, and in patients without high 
risk profile aPL. Nevertheless, two meta analyses 
have now been published, including further clinical 
studies of the effects of DOACs compared to VKA 
in APS patients, including patients after episodes 
of venous thromboembolism, and patients with aPL 
with a lower risk profile, including the presence 
of dual antibody types (double positivity) [37, 38]. 
Included in the analysis were studies conducted in 
the US, UK, Spain, and, as mentioned, Italy. They 
included a total of 472 subjects. Three studies 
used rivaroxaban, and one used apixaban. The 
analysis indicated that the use of DOACs com-
pared to warfarin increases the risk of recurrent 
arterial thrombosis by about 3–5  times, with no 
effect on the risk of recurrent venous thrombosis. 
Among the increased episodes of arterial throm-
bosis, ischemic stroke predominated. Its risk of 
recurrence increased (10 to 13 times) with DOAC 
use compared to warfarin [37, 38]. These findings 
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should lead to changes in recommendations for 
secondary thromboprophylaxis in patients with 
the thrombotic form of antiphospholipid syndrome 
[39]. Warfarin should be used not only in patients 
with aPL with a high risk profile and a history 
of arterial thrombosis, but also in patients after 
a history of venous thrombosis and those who 
are potentially at lower thrombotic risk (presence 
of two types of aPL, or only persistent presence 
of one type of antibody at higher titers) [40].  
Because of the important implications of the diag-
nosis of antiphospholipid syndrome for the mode 
of thromboprophylaxis in people with ischemic 
stroke, the diagnosis of APS must be made on 
the basis of strict criteria [26], as confirmation of 
APS diagnosis influences strongly antithrombotic 
prophylaxis. Vitamin K antagonists should be pro-
bably instituted as soon as the first positive aPL 
determination indicating increased thrombotic risk 
becomes available, even before confirmation of 
persistent aPL positivity after next 3 months [27]. 
Diagnosis and management of APS in patients after 
ischemic stroke are presented in Table 1.
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