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Abstract

:

Antiphospholipid syndrome (APS) is a common autoimmune pro-thrombotic condition characterised by thrombosis and pregnancy morbidity. There are a broad range of neuropsychiatric manifestations associated with APS, from focal symptoms to more global dysfunction. Patients commonly present with transient ischaemic attacks and ischaemic strokes, with identifiable lesions on brain imaging. However, the underlying pathogenesis remains uncertain in other manifestations, such as cognitive dysfunction, seizures, headache and chorea. The aim is to provide a comprehensive review of the various neuropsychiatric manifestations associated with APS. A detailed literature search was applied to PubMed, including citations from 1983 to December 2021.
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1. Introduction


Antiphospholipid syndrome (APS) is a systemic autoimmune disease characterised by thrombosis and/or pregnancy morbidity in association with antiphospholipid antibodies (aPL). PubMed was searched using the terms ‘antiphospholipid syndrome’, ‘antiphospholipid antibodies’, ‘neuro*’ and ‘psych*’ from 1983 through to December 2021. Throughout this review, there are numerous studies including patients with aPL without a formal diagnosis of APS. There are no diagnostic criteria for APS, but classification criteria for disease definition do exist. These were first described in 1999 (Sapporo criteria) [1] and later updated in 2006 (Sydney criteria) [2]. The current Sydney criteria for APS require the presence of at least one clinical criterion (arterial/venous thrombosis and/or pregnancy morbidity) and one laboratory criterion. The laboratory criteria require the presence of IgG and/or IgM isotypes of the anticardiolipin (aCL) antibodies, anti-β2 glycoprotein I (aβ2GPI) antibodies, and/or the lupus anticoagulant (LA), present on two or more occasions at least 12 weeks apart. Transient presence of aPL is not unusual and can lead to misclassification, hence the need for persistently positive aPL [2].



Several other non-criteria aPL have been proposed, such as aCL and aβ2GPI of the IgA isotype, antibodies to some domains of β2GPI, anti-prothrombin and antibodies to phosphatidylserine-prothrombin complex, anti-annexin II and V, anti-S100A10, and the anti-cardiolipin/vimentin antibodies, among others [3]. However, their role as risk predictors is not fully understood [4].



APS can be found in isolation or in concomitance with other autoimmune diseases, such as systemic lupus erythematosus (SLE). Catastrophic APS is a rare but life-threatening variant characterised by involvement of three or more organs in less than a week. It accounts for 1% of the cases of APS, with mortality ranging between 37% and 50% [5].



Although cerebral ischaemia is the most common manifestation, a number of other neuropsychiatric manifestations, including chronic headache, dementia, cognitive dysfunction, psychosis, depression, transverse myelitis, multiple sclerosis-like disease, chorea and seizures have been associated with the presence of aPL [6,7,8,9,10,11]. It is important to note that many neuropsychiatric manifestations that are associated with APS are also associated with SLE. Therefore, in SLE patients with APS, it can often be difficult to determine whether the underlying cause is inflammatory or thrombotic in nature. Table 1 summarises the wide spectrum of central nervous system (CNS) manifestations that have been reported in association with aPL.
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Table 1. Neuropsychiatric manifestations associated with the presence of antiphospholipid antibodies. The prevalence of each neuropsychiatric manifestation in APS patients is depicted in two columns. Firstly, the prevalence as described in the Euro-Phospholipid Project Group study, evaluating 1000 patients with APS, by Cervera et al. [12], and then, any other articles that have described prevalence separately. The prevalence of some manifestations is unknown as they are based on anecdotal reports. Relevant review articles for each manifestation has also been included. Information in the table that is unavailable is denoted with a -.
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	Prevalence
	
	Review Article





	
	Cervera et al. [12]
	Other
	



	Cerebrovascular disease
	
	
	



	  Transient ischaemic attack
	11.10%
	-
	-



	  Ischaemic stroke
	19.80%
	-
	-



	  Acute ischaemic encephalopathy
	1.10%
	-
	-



	  Cerebral venous thrombosis
	0.70%
	6–17% [13]
	-



	Seizures
	7%
	3–10% [14,15,16]
	Noureldine et al. [15]



	Headache
	20.20%
	-
	-



	Idiopathic intracranial hypertension
	-
	-
	-



	Chorea
	1.30%
	-
	Peluso et al. [17]



	Multiple sclerosis like-syndrome
	-
	-
	Uthman et al. [18]



	Transverse myelitis
	0.40%
	1% [19]
	-



	Other neurological syndromes
	
	
	



	  Sensorineural hearing loss
	-
	-
	Riera et al. [20]



	  Guillain-Barré syndrome
	-
	-
	-



	  Transient global amnesia
	0.70%
	-
	-



	  Ocular syndromes
	-
	15–88% [21]
	Suvajac et al. [21]



	  Dystonia-Parkinsonism
	-
	-
	Menozzi et al. [22]



	Cognitive dysfunction
	-
	11–60.5% [23]
	Donnellan et al. [23]



	Dementia
	2.50%
	-
	-



	Other psychiatric disorders
	
	
	



	  Depression
	-
	-
	-



	  Psychosis
	-
	-
	Hallab et al. [24]








The prevalence of each neuropsychiatric manifestation in APS patients is depicted in two columns. Firstly, the prevalence as described in the Euro-Phospholipid Project Group study, evaluating 1000 patients with APS, by Cervera et al. [12], and then, any other articles that have described prevalence separately. The prevalence of some manifestations is unknown as they are based on anecdotal reports. Relevant review articles for each manifestation has also been included. Information in the table that is unavailable is denoted.




2. Pathogenesis


The pathogenesis of thrombosis in APS is complex, multifactorial and is still not fully understood [25,26,27]. What is clear is that thrombosis is the hallmark of the disease, and that multiple mechanisms involving endothelial cells, platelets, monocytes, neutrophils, and the coagulation and complement pathway are involved. The conventional understanding is that aPL activate cells and induce an increase in the expression of procoagulant and proinflammatory molecules [28,29,30,31]. aPL are able to bind to receptors on target cells, causing their activation and leading to thrombosis [32] through the generation of tissue factor [33,34] and monocyte protease receptor activation [35]; platelet-enhanced endothelial activation [36]; the generation of DNA nets by neutrophils [37]; and complement activation [38,39,40]. aPL also inhibit the anticoagulant properties of activated protein C (APC) [41,42], impair fibrinolysis [43,44,45,46], reduce tissue factor pathway inhibitor (TFPI) activity [47,48] and β2GPI-thrombin interaction [49], and disrupt the annexin A5 anticoagulant shield [50,51].



It is not completely understood why the CNS is particularly vulnerable in patients with APS. Data from animal models have demonstrated that aPL can bind to neurones, glial cells and myelin [52,53,54]. aPL can react directly with epitopes associated with myelin, brain ependyma or choroid epithelium in feline and murine CNS [55]. In a separate study, Shoenfeld et al. [56] injected purified IgG from the sera of four patients with APS; IgG from one patient bound to neuronal structures in the hippocampus and cerebral cortex; and IgG from two other patients bound specifically to mouse brain neurones. Mice treated with aPL IgG had impaired performance in the Morris water maze compared to mice injected with control IgG.



Behavioural and cognitive deficits were observed in mice immunised with β2GPI after 18 weeks [57]. Reduced hippocampal dendritic complexity [58] and decreased hippocampal cell proliferation [59] have both been reported. Behavioural hyperactivity was also observed in β2GPI immunised mice [60,61]. Katzav et al. [61] showed that the integrity of the blood-brain barrier was impaired in these mice with significant in vivo accumulation of IgG in cortical and hippocampal neurones.



Overall, data from animal models support an immune-mediated pathogenesis, with direct binding and effect of aPL on neurones and glial cells which are thought to occur after a disruption or a permeability alteration of the blood–brain barrier. While research is ongoing, a better understanding of the mechanisms will certainly lead to targeted treatments and better outcomes.




3. Cerebrovascular Disease


3.1. Cerebral Ischaemia


Ischaemic strokes and transient ischaemic attacks (TIAs) are the most common arterial complications of APS, and could either be thrombotic or cardioembolic [62]. APS should be considered in young patients who present with stroke, especially in the absence of traditional cardiovascular risk factors such as hypertension and diabetes. It has been suggested that over 20% of strokes in patients under the age of 45 are associated with APS [62]. A systematic review by Sciascia et al. [63] found that the aPL frequency in young patients with thrombotic cerebrovascular events was 17.2% for stroke and 11.7% for TIA. The presence of aPL in young patients appeared to confer a fivefold higher risk for stroke or TIA when compared with controls. The Euro-Phospholipid Project Group study, which evaluated 1000 patients with APS, found the prevalence of stroke and TIAs to be 19.8% and 11.1%, respectively [12].



Retrospective studies show a strong association between aPL and stroke. This association is less strong when evaluated prospectively. This discrepancy can be explained by methodological differences between the studies [62]. Many negative reports come from studies that mostly included isolated low titre aCL patients. It is equally important to remember that aPL positivity increases with age [64]. The strongest association between APS and stroke appears to be in patients under the age of 50 [65], which increases with additional prothrombotic risk factors, such as smoking and the use of the combined oral contraceptive pill [66].



The presentation of APS-related cerebrovascular disease will depend on the location and size of the occluded vessel. An imaging study of patients with aPL found that the most common abnormality was large infarcts (22%), followed by hyperintense white matter foci (17%), with small cortical (10%) and lacunar infarcts (9%) being the least common [67]. No significant difference in imaging findings has been described in patients with or without SLE [67]. Khamashta et al. [68] showed that heart valve abnormalities were higher in SLE patients with aPL.



It remains controversial whether the presence of aPL at the time of initial stroke diagnosis increases the risk of recurrence in unselected populations. A large prospective study of 1867 patients with stroke (presenting under the age of 45) found that the 10-year risk of recurrence was three times higher in patients with aPL compared to those without [69]. However, two studies by the Antiphospholipid Antibodies and Stroke Study (APASS) Group found that the risk of recurrent stroke was not increased in patients who tested positive for aPL after their initial stroke [70,71]. It important to keep in mind the limitations of the APASS study, which included patients with a single aPL measurement and an average age of 60 years, significantly higher than most APS series. A recent meta-analysis has found no relationship between aPL and risk of recurrent stroke [72].



The outcomes of stroke in APS patients also remain controversial, as there are only a few studies in the literature. One study has shown that aPL titres do correlate with stroke severity in younger patients with APS, as measured by the National Institutes of Health Stroke Scale (NIHSS) and the three-month stroke outcome by the modified Rankin Scale (mRS) [73]. An earlier study also showed that the risk ratio for recurrent stroke and death was higher in patients with positive IgG aCL, although the results were not statistically significant [74]. One study showed that there was no significant association between IgG aCL titres and disability following stroke [75]. Interestingly, Mehta et al. [76] studied the risk of haemorrhagic transformation after ischaemic stroke, and they found that APS independently predicted the risk of haemorrhagic transformation in multivariate regression analysis (OR 2.57, 95% CI 1.14–5.81, p = 0.0228), regardless of whether the patient was treated with thrombolysis.




3.2. Sneddon’s Syndrome


Sneddon’s syndrome is a rare non-inflammatory thrombotic vasculopathy characterised by cerebrovascular disease in association with widespread livedo reticularis [77]. Neurological manifestations usually occur in three phases: prodromal symptoms characterised by headaches, dizziness and vertigo, followed by recurrent strokes, and finally early-onset dementia [78]. It can be classified into aPL-positive and aPL-negative patients. An early study found that the two groups expressed a slightly different clinical phenotype, with aPL-negative patients more likely to have large livedo racemosa [79], although a more recent case series found no differences in the main clinical features [80]. However, Starmans et al. [80] did recognise that clinical differences can be missed due to the small patient numbers and the retrospective nature of the data collection. The prevalence of aPL in Sneddon’s syndrome was approximately 41% in one case series and the authors believe that Sneddon’s syndrome is not a unique entity, but a form of APS with preferential arteriolar involvement [81]. Bottin et al. [82] evaluated 53 consecutive patients with Sneddon’s syndrome without aPL and found that 50% of patients had heart valve lesions, although this was not associated with the presence of territorial ischaemic stroke.




3.3. Acute Ischaemic Encephalopathy


Acute ischaemic encephalopathy is characterised by confusion, hyperreflexia and asymmetrical quadriparesis, with cerebral atrophy being the most common finding on cerebral imaging. It was first described in association with APS by Briley et al. [83]. It has a prevalence of 1.1% in the Euro-Phospholipid Project Group study [12].




3.4. Moyamoya Disease


Moyamoya disease, or moyamoya vasculopathy, is a rare, progressive cerebrovascular disorder characterised by progressive stenosis of the intracranial internal carotid arteries and their proximal branches, leading to seizures, TIA or stroke [84]. Although moyamoya disease is a separate disease from APS, the association between this condition and aPL has been reported. A small case series of 16 patients found that 21% fulfilled criteria for APS [85]. Interestingly, moyamoya disease has also been reported in association with other autoimmune conditions, such as SLE [86,87] and autoimmune thyroid disease [88].




3.5. Cerebral Venous Thrombosis


The recognition of cerebral venous thrombosis has probably increased due to its recent link to vaccination against COVID-19 [89]. It usually presents with a severe headache, similar to a thunderclap headache seen in subarachnoid haemorrhages, and can be reliably diagnosed on magnetic resonance venography or CT venography. It has a prevalence of 6–17% in patients with APS [13]. A recent single-centre retrospective study of cerebral venous thrombosis in APS found that the transverse sinus was more commonly involved than the superior sagittal sinus, with 76% having two or more sinuses involved [90].





4. Manifestations Other than Cerebrovascular Disease


4.1. Seizures


It is difficult to assess the true prevalence of seizures in APS, as stroke in itself is a risk factor for seizures and epilepsy [91]. Seizures can range from generalised tonic-clonic seizures to partial seizures [15]. Nonetheless, the prevalence of seizures in APS patients has been reported to range between 3–10% [14,15,16]. Risk factors for seizures include smoking, livedo reticularis and valvular heart disease [16,92]. The pathogenesis is complex and may involve immune-mediated neuronal damage and micro-thrombosis, as described in a comprehensive review by Noureldine et al. [15].




4.2. Headaches


Headaches are common in patients with APS, ranging from classical migraines to incapacitating daily headaches [12,93,94]. Hughes’ group found that headaches often cleared dramatically when patients were started on anticoagulation for other manifestations of APS and that many patients would report worsening headaches when their international normalised ratio (INR) became subtherapeutic [93,95]. However, a double blinded crossover trial comparing low molecular weight heparin with placebo in patients with aPL and chronic headache did not show a significant difference in the beneficial effect of low molecular weight heparin versus placebo [96]. A more recent study in which patients with refractory migraines were given a 2–4 week trial of aspirin, clopidogrel or anticoagulation, found that 47%, 83% and 94% of patients had a clinical response, respectively. Furthermore, in the anticoagulated group, 85% of patients had a major clinical response, defined as a 50–100% improvement in frequency and/or severity of migraines [97].




4.3. Reversible Cerebral Vasoconstriction Syndrome


There have been a few case reports of reversible cerebral vasoconstriction syndrome (RCVS) associated with APS, which is similarly characterised by thunderclap headaches [98,99]. It is hypothesised that aPL activate endothelial cells, releasing vasoconstrictors such as endothelin-1, leading to reversible vasoconstriction that is characteristic of RCVS [100]. Treatment is typically with centrally acting calcium channel-blocking drugs [99] and a recent case report has suggested the potential benefit of cilostazol, a phosphodiesterase inhibitor [98].




4.4. Idiopathic Intracranial Hypertension


Idiopathic intracranial hypertension (IIH), previously known as benign intracranial hypertension, has a rare association with APS [101,102]. As such, the true prevalence is unknown. It is proposed that unrecognised non–occlusive thrombus of the dural vessels can impair cerebrospinal fluid reabsorption, leading to increased intracranial pressure and classical symptoms such as headache [103]. In a small case series of 38 patients with IIH, aPL was present in 32% of cases. Angiography was performed on 18 patients, but only 1 out of 3 cases with confirmed dural sinus thrombosis had positive aPL [103]. Another case series found a similar prevalence of aCL (43%) in patients with IIH. In addition, they found no major clinical, laboratory, or radiological features that distinguish between patients with IIH with or without aCL [104].




4.5. Chorea


Chorea is another rare manifestation of APS, with an estimated prevalence of 1.3% in the Euro-Phospholipid Project Group [12]. It is an involuntary movement disorder, usually caused by lesions within the basal ganglia [105]. Clinical expression of chorea associated with APS is similar in patients with or without SLE [106]. We have summarised the pertinent points, but Peluso et al. [17] have published a thorough review on aPL-related chorea. Although it would be plausible to consider chorea in APS to be caused by a thrombotic lesion within the basal ganglia, there have been reports of such cases with normal brain imaging, although these cases were described when MRI was not widely available [107,108]. An alternative theory is that aPL can bind to phospholipids in the basal ganglia, causing chorea via an immune-mediated mechanism [109]. Cervera et al. [110] analysed 50 patients with chorea and APS, with 70% of patients also having SLE or lupus-like syndrome. LA and aCL were present in 92% and 91% of patients, respectively. MRI imaging was available and 35% of patients had cerebral infarcts, including lesions in the caudate and putamen, normally indicated in choreiform disorders, but also subcortical lesions.




4.6. Multiple Sclerosis-like Syndrome


Multiple sclerosis (MS)-like syndrome in association with APS has been reported in several case series [111,112,113] with a comprehensive review by Uthman et al. [18]. Fernández-Fernández et al. [111] describe two cases of young women with recurrent neurological deficits with typical demyelinating lesions on MRI imaging. aPL were present and treatment with anticoagulation stopped the recurrence of further neurological symptoms. Cuadrado et al. [112] analysed a larger group of 27 patients that were referred with possible or definite MS who all fulfilled the criteria for APS on reviewing the history and blood results (16 patients had primary APS and the remainder had APS secondary to SLE). They compared this cohort to another cohort with definite MS and found it difficult to differentiate between the two conditions based on physical examination, laboratory findings (ANA, aPL and cerebrospinal fluid oligoclonal bands) and MRI findings. They argued that aPL should be checked in all patients presenting with suspected MS, although this was not supported by another group [114]. Case control studies have also demonstrated that the prevalence of aCL was higher in MS patients than the general population [115,116,117,118]. Heinzlef et al. [119] measured aCL in 285 patients with MS and found that 15% of patients had positive aCL, but this subset of patients had the same demographics and clinical characteristics in comparison to patients that were negative for aCL.




4.7. Transverse Myelitis


Transverse myelitis in association with APS is rare, with an estimated prevalence of approximately 1% [12,19] presenting with symmetrical paraparesis, sensory loss and sphincter dysfunction. As with many of the neurological manifestations associated with APS, transverse myelitis is also seen in patients with SLE and that is where most of the literature is focused [120,121]. Case series have demonstrated a strong association between aPL and transverse myelitis in SLE, with a prevalence of aPL between 73% and 100% [122,123]. In a larger case series involving 70 patients with acute transverse myelitis and SLE, Katsiari et al. [124] found that aPL was only detected in 54% of patients at baseline. aPL-positive patients were given anticoagulation, but they concluded that there was no additional therapeutic benefit. This suggested that thrombosis may not be the underlying pathological process in this subset of patients with SLE, and therefore, there was no strong evidence to offer anticoagulation.



Neuromyelitis optica spectrum disorder (NMOSD), also known as Devic’s disease, causes an inflammatory longitudinally extensive transverse myelitis and optic neuritis, frequently associated with aquaporin-4 IgG1 autoantibodies [125]. There have been multiple case reports of an overlap between NMOSD and APS, so it is important to consider APS as a differential diagnosis when reviewing patients with longitudinally extensive transverse myelitis [126,127,128].




4.8. Sensorineural Hearing Loss


There have been anecdotal reports on sensorineural hearing loss (SNHL) in association with aPL and SLE [129,130,131,132,133,134,135]. SNHL is thought to be antibody mediated, but a Korean study of 137 patients with SNHL found no statistically significant correlation between autoantibodies and initial hearing level or positive treatment response. They tested for anti-double stranded DNA (dsDNA), rheumatoid factor, IgG and IgM aPL, antinuclear antibodies (ANA), and complement fractions C3 and C4 [136]. A recent review of SNHL in APS found that most patients were male and 75% had bilateral disease. However, it was difficult to treat and only 25% of patients had complete resolution or some improvement in their symptoms with anticoagulation [20].




4.9. Guillain-Barré Syndrome


Guillain-Barré syndrome (GBS) is an acute inflammatory polyneuropathy affecting the peripheral nervous system. Although it does not affect the CNS, we have included it for completeness because GBS, in association with aPL, was included in the original descriptions of APS [137]. The aetiology of GBS remains unclear. Furthermore, the role of aPL in GBS has not been extensively evaluated. One study found that nine patients with GBS had aPL, which significantly decreased after treatment with immunoglobulins, suggesting that aPL could be markers for treatment response in GBS [138]. However, it is also possible that aPL are produced as a result of myelin damage rather than being the cause of demyelination [139].




4.10. Transient Global Amnesia


Transient global amnesia is characterised by a sudden inability to acquire new information, which usually resolves within 12 h, and the association with aPL was first described by Hughes [140]. There have only been two further case reports in the literature since then [141,142].




4.11. Ocular Syndromes


A systematic review found that ocular changes are diagnosed in 15–88% of patients with APS, with occlusion of the retinal arteries and veins being the most common ophthalmic disease [21]. Amaurosis fugax is also a common ocular manifestations of APS, indicating cerebral ischaemia [143], and has a reported prevalence of 5.4% in the Euro-Phospholipid Study Group [12].




4.12. Dystonia-Parkinsonism


There are a few reports of Parkinsonism in association with APS, suggesting that APS could be considered in the absence of response to conventional treatment such as levodopa, dopamine agonists and anticholinergics [22,144,145,146]. However, the Antiphospholipid antibodies, Brain Infarcts, and Cognitive and Motor decline in Aging (ABICMA) study, a large prospective study, found no association between aPL and Parkinsonism or global cognition [147]. A recent review by Menozzi et al. [22] provides a comprehensive overview of various movement disorders associated with autoimmune diseases.




4.13. Cognitive Dysfunction


The epidemiology and pathogenesis of cognitive deficits in APS are still poorly understood, with most published data being related to SLE. The frequency of cognitive dysfunction in association with aPL has been reported to be between 15% and 42% [23,148], ranging from mild cognitive impairment to severe dementia [144,149,150]. A systematic review by Donnellan et al. [23] found that deficits in specific cognitive domains, executive dysfunction, complex attention, intelligence, visual reproduction and learning were associated with aPL positivity, whereas deficits in global cognition were found to be associated specifically with aCL positivity. Several studies have demonstrated that the presence of white matter lesions on brain imaging is associated with an increased risk of cognitive dysfunction, suggesting that ischaemic events may have an important pathological role [149,150] with case reports of improving memory loss following anticoagulation [95]. However, there have been animal models of cognitive deficits following exposure to aPL, suggesting a direct pathogenic effect of aPL [56,57].




4.14. Dementia


The Euro-Phospholipid Project Group found the prevalence of dementia to be 2.5% [12]. It is an important disease to recognise due to the high disability impact on patients. A review by Gómez-Puerta et al. [151] showed that cortical infarcts were by far the most common abnormality on radiological imaging (63%), followed by subcortical infarcts (30%) and basal ganglia infarcts (23%), with signs of cerebral atrophy in 37%. Interestingly, a case-controlled study of 87 patients with dementia found that five patients had significantly raised aCL IgG levels. There was no evidence of immune-mediated disease in these patients, and they were all diagnosed with Alzheimer’s dementia, except for one who had mixed dementia. Although some patients with dementia have higher levels of aPL, their direct role in dementia remains unanswered [152].




4.15. Psychiatric Manifestations


APS patients can present with a range of psychiatric disorders, including psychosis, mania, depression, bipolar disorders and schizophrenia [24,148]. Risk factors include older age, cerebral ischaemia and triple aPL positivity [148]. Interestingly, a Chinese study found that higher aPL titres were a predictor for post-stroke depression after an acute ischaemic stroke [153]. A systemic review of the association between psychosis and APS concluded that delusions and hallucinations were the most common clinical manifestations, often with complete resolution of the symptoms, suggesting a more favourable prognosis when associated with APS [154].





5. Therapy


There is a lack of definite data to support the choice for optimal antithrombotic treatment in APS patients with cerebral ischaemia, and the recommendation on how to manage these patients is mostly based on expert consensus. Anticoagulation with warfarin is the mainstay of treatment in thrombotic APS patients, with or without associated antiplatelet treatment [155,156]. Recent European Alliance of Associations for Rheumatology (EULAR) guidelines for the management of APS recommend treatment with vitamin K antagonists (VKA) over low dose aspirin (LDA) only in patients with arterial thrombosis, aiming for an INR 2.0–3.0 or an INR 3.0–4.0, taking the individual risk of bleeding and recurrent thrombosis into consideration [157]. Treatment with VKA with an INR 2.0–3.0 plus LDA is also an option as well as adding LDA to VKA treatment with an INR 3.0–4.0 in the case of recurrent events [157]. In our practice, we anticoagulate patients with aPL and ischaemic stroke with high intensity warfarin, a target INR of 3.5, with a INR range of 3.0–4.0. Our recommendation in this case is long-term, possibly life-long, warfarin for secondary prevention.



Hydroxychloroquine can be considered as an adjunctive to antithrombotic treatment in anticoagulant-refractory thrombotic APS but further studies are needed to establish its utility in the absence of concomitant SLE [155]. The role of direct oral anticoagulant (DOAC) therapy for the secondary prevention of stroke or other ischaemic brain manifestations in APS is still under evaluation. The ongoing Rivaroxaban in Stroke Patients with APS (RISAPS) trial aims to investigate the use of high-intensity rivaroxaban 15 mg twice daily versus warfarin in APS patients with stroke or other ischaemic brain manifestations [158]. While data on the use of DOACs in APS is being critically reviewed, results from this trial are keenly awaited.



In addition to anti-thrombotic treatment, it is paramount to ensure tight-control of other conventional cardiovascular risk factors in APS, particularly in those patients with cerebral ischaemia. Hypertension should be controlled with anti-hypertensive drugs to a target blood pressure of <140/90 mmHg. In our practice, we have a low threshold to add statin therapy, although there is no clear evidence to support their use in the absence of hyper-lipidaemia and further studies are needed to establish their role as adjunctive treatment in thrombotic APS [155].



There are no specific treatment options for non-ischaemic neurological manifestations in APS and these patients should receive conventional therapy in the first instance. In our experience, selected patients with aPL and neuropsychiatric manifestations such as transverse myelitis, atypical seizures and chorea, refractory to conventional management and in the absence of a clear evidence of ischaemic lesions, may sometimes respond to anticoagulant treatment. While some authors have reported similar anecdotal observations [159], this approach remains controversial and well-designed studies are necessary to clarify the utility of anticoagulant treatment in this context.




6. Conclusions


The range of neuropsychiatric manifestations of APS is comprehensive and includes focal symptoms attributable to lesions in a specific area of the brain as well as diffuse or global dysfunction. Patients with APS frequently present with strokes and TIA, but a wide spectrum of other neurological features—also including non-thrombotic neurological syndromes—has been described in association with the presence of aPL. The recognition of APS has had a profound impact on the understanding and management of CNS manifestations, not only in patients with SLE, but also in young individuals who develop cerebral ischaemia. Anticoagulation with warfarin is the mainstay of treatment in APS patients with cerebral ischaemia, whilst antiplatelet treatment is the standard of care in patients with non-thrombotic manifestations. In our experience, selected patients with aPL and neuropsychiatric manifestations other than ischaemic stroke, may sometimes respond to anticoagulant treatment.
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