
Editorial 

Reflections on central nervous system lupus

Neuropsychiatric (NP) disorders are important in the morbidity 
(even mortality) in systemic lupus erythematosus (SLE). Aspects 
of central nervous system (CNS) lupus remain unsatisfactory, 
notably what constitutes this element of SLE. The American 
College of Rheumatology (ACR) (in 1971/1982) recognized 
‘seizures and psychosis’ without other causes being identified, 
such as drugs or metabolic derangements [1]. An ACR working 
party (1999), however, proposed 19 different clinical features 
(12 central, seven peripheral) [2].

The European Alliance of Associations for Rheumatology 
(EULAR) and ACR taskforce produced revised criteria for 
SLE classification, proposing three NPSLE clinical features: 
delirium, psychosis and seizures [3]. Peripheral nervous sys
tem (PNS) features are not specified.

Challenges remain in the diagnosis of NPSLE. Precise diag
nostic methods are lacking, and attributing NP manifestations 
to SLE is difficult. The ACR working party included depression 
and anxiety but who, told they have SLE, with warnings about 
uncertain outcome and the need for long-term steroids/immuno
suppressives would not feel anxious and depressed?

Estimates of the frequency of CNS features vary widely. 
Knowledge of the pathogenesis, progression and management 
of this condition is incomplete. Limited access to cerebral tis
sue is evident. Brain biopsies are rarely requested, for diagno
sis, pathogenesis or research, compared with renal and skin 
biopsies for lupus nephritis, or skin disease, respectively.

The pathogenesis of NPSLE is complex and variable 
(Fig. 1). The widely available and useful (for diagnostic, dis
ease follow-up and subsetting purposes) serological bio
markers in non-CNS lupus are less common in CNS disease. 
Understanding the pathways leading to NP manifestations is 
important to facilitate optimized therapies.

The presence of an ongoing chronic inflammatory condition 
is frequently documented. However, no single pathogenic mal
function explains all NP symptoms. The development of 
NPSLE arises from diverse factors, including inflammatory 
cytokines, genetic elements, autoimmune antibodies, disruption 
of the blood–brain barrier, activation of the complement system 
and formation of immune complexes. Cerebral vascular ischae
mia and thrombosis of small and large vessels and microhae
morrhagic lesions are relatively common in NPSLE patients, 
and may be linked to accelerated atherosclerosis, and enhanced 
by immunologic and inflammatory pathways.

Increased permeability of the blood–brain barrier (BBB), 
subsequent to endothelial lesions caused by vasculitis and 
vasculopathy, or from direct lesions induced by autoantibodies 

[e.g. anti-N-methyl-d-aspartate receptor antibodies (anti- 
NMDAR)] [4] probably contributes to the development of 
NPSLE, consequent upon the brain being exposed to neuro
pathic circulating autoantibodies.

Around 20 brain-specific and systemic antibodies are 
linked to NPSLE [5]. These may lead to neuronal and/or cere
brovascular injury, culminating in neuronal dysfunction and 
vasculopathy, intrathecal production of inflammatory cyto
kines and expedited atherosclerosis. Interpreting the patho
genic significance of these antibodies is difficult. The best 
studied are antiphospholipid antibodies (aPL), which corre
late with focal and diffuse neurological manifestations. In the 
early development of NPSLE, aPL antibodies stimulate endo
thelial cells, platelets and monocytes, potentially resulting in 
prothrombotic factors. These autoantibodies may hasten ath
erosclerosis progression, independently increasing the risk of 
cerebrovascular ischaemia [6].

Anti-ribosomal P antibodies exhibit a high level of specificity 
for SLE. Some reports have linked them to mood disorders. 
They might contribute to persistent depression and, in elevated 
titers, to a broad spectrum of NPSLE manifestations, encom
passing psychosis, seizures and coma [7]. However, these links 
are highly contentious and not universally accepted [8].

Other antibodies thought to associate with NPSLE include 
antibodies to anti-aquaporin 4 (anti-AQP4), anti-NMDAR, 
endothelial antigens (AECAs), ubiquitin carboxyl hydrolase 
L1 (anti-UCHL1) glyceraldehyde 3-phosphate dehydrogenase 
(anti-GAPDH) [5].

Complement activation is linked to the underlying mecha
nisms of CNS inflammation. This activation may be involved 
in the development of NPSLE [5]. A key element influencing 
the generation of circulating autoantibodies in NPSLE and 
their interaction with subsequent thrombotic injuries might 
connect to complement deposition.

Inflammatory mediators can cause neurological diseases 
by disrupting the BBB. Neuronal and glial cells produce cyto
kines and chemokines intrathecally. The BBB disruption per
mits the entry of circulating autoantibodies. Inflammatory 
cytokines such as tumor necrosis factor-α (TNF- α), TNF-like 
weak inducer of apoptosis (TWEAK), interferon-γ (IFN-γ), 
interleukin-6 (IL-6) and B-cell activating factor (BAFF) are 
present in the cerebrospinal fluid of patients with NPSLE(5), 
implying that the inflammatory response is central to NPSLE 
progression.

IL-6 is the cytokine most strongly associated with NPSLE 
and holds potential as a diagnostic marker for the disease, 
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with significant specificity and sensitivity, particularly in 
acute confusional states. Numerous additional autoantibod
ies and proteins, including anti-microtubule-associated pro
tein 2 antibodies in cerebrospinal fluid and osteopontin, may 
be biomarkers to identify NPSLE.

The biggest frustration in CNS lupus is the difficulty in de
signing studies for these patients. It maybe the lack of standard
ized diagnostic tools or because of an undue concern about 
morbidity/mortality. Knowledge of the use of biologic drugs in 
CNS lupus is based upon individual case histories or small case 
collections. This is unsatisfactory. Current management objec
tives encompass a dual approach, both symptomatic and causal. 
Thus, anxiolytics, mood stabilizers, antipsychotics and antide
pressants are administered for psychiatric disorders or anti- 
epileptic treatment for seizures; metabolic derangements, in
creased clotting predisposition and hypertension must also be 
corrected if present. Corticosteroids and immunosuppressives 
are invariably co-prescribed.

Papachristos et al. [9] reviewed the treatment of inflamma
tory NPSLE in 90 studies. Only two were randomized con
trolled trials and one pilot study. High-dose glucocorticoids 
and intravenous cyclophosphamide remain the cornerstone 
treatments presenting with severe symptoms caused by neuro
inflammation. Azathioprine and mycophenolate are used for 
maintenance despite the paucity of evidence. Where these 
drugs are ineffective or when severe symptoms are present, 
alternatives such as rituximab, intravenous immunoglobulin 
or plasma exchange are considered.

Among biological therapies, of 14 studies including 166 
patients, 12 focused on rituximab and two on belimumab. 
Rituximab (plus corticosteroids) given to patients refractory 
to previous therapies showed positive results, with overall 
clinical response ranging from 73% to 100%. Data about 
belimumab are scarce and based on small populations, lack
ing statistical significance.

For ischemic thromboembolic manifestations, especially in 
the presence of the antiphospholipid syndrome, anticoagulation, 
with antiplatelet therapy, statins and antimalarials are used to 
help prevent recurrent thrombosis [5].

Thus, despite the significant morbidity and mortality associ
ated with NPSLE, current understanding of these manifestations 
remains seriously limited. Investigations into the underlying 
pathogenesis of NPSLE are urgently needed, aiming to identify 
more precise targeted, potentially life-saving therapies.
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