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Abstract
Background: Central nervous disease manifestations in systemic lupus erythematosus (SLE) are variable, but 

may be severe. A subset of these manifestations in the central nervous system (CNS) is caused by antibodies. One 
antibody in particular, against ribosomal P, is supposed to play a significant role in neuropsychiatric SLE, especially 
lupus psychosis. Our case supports this idea. 

Case: We present a case of a young female who developed severe lupus psychosis after discontinuation of 
her immunosuppressive treatment for systemic lupus erythematosus without prior central nervous or psychiatric 
manifestations. Cerebral imaging and liquor analysis was unremarkable, serum analysis showed high titers 
of both, anti-dsDNA and anti-ribosomal P antibodies. When disease could not be controlled with high dose 
methylprednisolone, a combination of cyclophosphamide and rituximab was administered. Approximately two weeks 
after the immunosuppressive combination therapy, mood stabilization and clinical recovery were apparent. After two 
months the patient was recovered completely. Serology showed a striking decrease in anti-ribosomal P antibodies 
at this time. 

Conclusion: The disease course of this young patient with severe lupus psychosis suggests that the effect of 
pulse methylprednisolone was on the blood-brain barrier, with only with a dose of 1 g q.d. being effective. Therewith, 
it supports the idea of lupus psychosis being caused by auto-antibodies entering the CNS. The very high titres of anti-
ribosomal P antibodies in full-blown psychosis, and the pronounced fall of these antibodies thereafter, concomitant 
with reaching clinical remission, support the concept of anti-ribosomal P antibodies causing lupus psychosis. 
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Introduction
Systemic lupus erythematosus (SLE) is a chronic autoimmune 

disease with a broad spectrum of clinical manifestations. Up to 80 % 
of SLE patients show some involvement of the central nervous system 
(CNS), which may occur at any time during the disease [1]. CNS disease 
in SLE encompasses a wide spectrum of neurologic and psychiatric 
features ranging from strokes, chorea, or psychosis, to more subtle 
cognitive abnormalities such as attention or memory defects [2-4]. To 
depict this wide range, the American College of Rheumatology (ACR) 
nomenclature for neuropsychiatric SLE defines 19 neuropsychiatric 
syndromes, including seizures, stroke, headache, polyneuropathy, 
mononeuropathy, depression and psychosis as case definitions for 
neuropsychiatric SLE (NPSLE) [5].

Many of these SLE CNS symptoms derive from ischemia, most 
commonly caused by anti-phospholipid antibodies, by accelerated 
atherosclerosis or, much less common, by CNS vasculitis [6]. Another 
subset of CNS problems is caused by antibodies, which reversibly alter 
neuronal functions. Among these antibodies, those to ribosomal P 
probably play a role in lupus psychosis [7]. These autoantibodies are 
directed against three highly conserved phosphorylated P proteins 
[8]. Auto-antibodies recognizing the ribosomal P protein (aRP), first 
characterized in 1985 [9], are highly specific for SLE [10,11] and are 
associated with disease activity and neuropsychiatric events in SLE 
[12]. High levels of anti-ribosomal P antibodies have been found in 
psychotic SLE patients [13-15] and in major depressive/psychotic SLE 
patients [10,16], although not all studies have seen such association 
[17]. 

Importantly, however, there are animal data well in line with such 
hypothesis. Katzav et al. found that anti–ribosomal P antibodies bind 
to specific areas in the normal mouse brain tissue including the limbic 
and olfactory areas. Moreover, intrathekal anti-ribosomal P antibodies 
could induce psychiatric symptoms as well as impair the sense of smell 
in mice, consistent with the areas bound [18,19]. The current case 
report supports the idea that such antibodies may also cause lupus 
psychosis.

Case
A 24-year old woman with a five year history of SLE presented 

herself in the department of dermatology because of an obvious 
skin flare, with prominent malar rash and erythematous, firm, 
maculopapular lesions on her legs, in addition to a livid reticular pattern 
of both arms. Her SLE had been well controlled for several years, until 
she stopped all immunosuppressive medication six months before the 
admission. Approximately five months off medication she recognized 
growing light sensitivity and increasing activity of skin lesions. In 
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addition, she lost about 10 kg of weight within 4 months, which was 
not perceived as a sign of sickness at this time. During the last week 
before hospitalization she felt weak and sleepy, but had not headaches. 
She developed heart burn, intermittent diarrheas, abdominal pain and 
meteorism, painful mucosal ulcers, and night sweats and fevers of up 
to 38.5°C. At the dermatology department she was immediately started 
on prednisolone 50 mg/d and cefuroxime 250 mg/d and sent to the 
emergency department.

Upon first examination, she was well orientated to all qualities, 
but lethargic. Her husband reported mood disorders, which had 
never occurred before. During the four days before admission, he had 
recognized progressive slowing of her thoughts, failure to respond 
adequately, and “day dreaming”. On clinical examination, she 
appeared acutely ill, but was afebrile and in stable condition, with heart 
rate, blood pressure and breathing frequency in the normal range. 
Her skin was pale and showed an obvious butterfly rash and a livid 
reticular pattern on her arms. She was oriented and the neurological 
examination found no sign of focal disorders. The mucosal surfaces 
were dry, with ulcers and suspected oral mycosis. Mild abdominal pain 
was noticed in the epigastrium and left lower quadrant.

Treatment with prednisolone 50 mg/d and cefuroxime 250 mg was 
continued and fluconazol, pantozol, and topical amphotericine were 
started. Immunology results showed high titer ANA (1:2,560) with a 
homogeneous pattern, anti-dsDNA-antibodies on CLIFT of > 1:320, 
and positive anti-cardiolipin IgG and IgM antibodies (29.3 U/ml and 
67.7 U/ml, respectively). She was positive for anti-Sm, but negative for 
anti-Ro- and anti-La antibodies.

The patient slowly became drowsy, and cerebral MRI and lumbar 
puncture were preformed to rule out infection and intracerebral 
lesions, but both were unremarkable (Figure 1). CSF-analysis also 
found no indication of intrathecal IgG-synthesis.

Over the next days, she received 1g of i.v. methylprednisolone 
q.d., cleared up completely, and was transferred to the rheumatology
ward. At this time point, her skin had also clearly improved.
Hydroxychloroquine was started after a normal ophthalmologic
examination.

However, when prednisolone was reduced to 50 mg q.d., 
she developed frank psychosis with both acoustical and optical 
hallucinations. At the same time, the livedoreticularis pattern became 
more prominent. A cerebral CT scan excluded bleeding or focal lesions, 
and methylprednisolone was again increased to 1 g q.d. Serum analysis 
showed high titers of both, anti-dsDNA and anti-ribosomal P antibodies 
(>300.00 IU/ml and 112.99 U/ml, respectively). Methylprednisolone 
pulse therapy again led to rapid improvement, but 250 mg q.d. was 
not able to maintain control of her organic brain syndrome, even 
despite concomitant antipsychotic medication. Therefore, 750 mg of 
cyclophosphamide and 1g of rituximab were administered.

Her further course was complicated by severe early dyskinesias as 
an adverse effect of neuroleptic therapy, which subsided only when the 
anti-psychotic medication was exchanged. Nevertheless, approximately 
two weeks after rituximab and cyclophosphamide, mood stabilization 
and clinical recovery were apparent and the psychiatric medication 
could be reduced. While the effect of goserelin for gonadale protection 
was waited for, the second rituximab infusion was administered two 
weeks after the first, with the second cyclophosphamide bolus following 
11 days after. A follow-up MRI again found no cerebral lesions. After 
one month, the young woman was clinically stable and could be 
discharged to a rehabilitation centre on 200 mg hydroxychloroquine 

and 20 mg of prednisolone q.d. with a schedule of stepwise withdrawal 
of any psychiatric medication. Four weeks after discharge, she was seen 
in the Rheumatology outpatient clinic, without any psychiatric and any 
obvious other organ manifestation. Repeat serology showed a striking 
decrease in anti-ribosomal P antibodies at this time, to a level of 11.01 
U/ml, a > 95% reduction from baseline (Figure 2).

Discussion
The case of this young SLE patient is fairly typical for severe lupus 

psychosis. An infection could be clearly ruled out, as were vascular 
problems, although there were some indications compatible with anti-
phospholipid syndrome and/or vasculitis at presentation. However, 
the almost immediate effect of 1g pulse methylprednisolone, but not 
of slightly lower methylprednisolone doses, was remarkable. In fact, 
this suggested a direct effect on the blood-brain barrier, keeping auto-
antibodies from entering the CNS. 

The very high titre of anti-ribosomal P antibodies in full-blown 
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Figure 1: MRI day 2 and 24. MRI, performed in times of highly active disease 
with psychotic disorder, show no pathomorphologic signs of cerebral lesions. 

0 14 28 42 56 70
0

250

500

750

1000
MRI MRI

CP CP

RTX RTX

0

30

60

90

120

day

m
g 

pr
ed

ni
so

lo
ne

 q
.d

. anti-ribosom
al P U

/m
l

Figure 2: Overview of immunosuppressive treatment and anti-ribosomal 
P serum levels. Daily prednisolone equivalent doses are depicted as grey 
bars (left y-axis). 750mg of cyclophosphamide (CP) were administered on 
day 9 and day 36, 1g of rituximab (RTX) on day 10 and 25. On day 2 and 
24 cerebral lesions were excluded by MRI (Figure 1). Antibodies against 
ribosomal P by ELISA were highly positive during the psychotic episode, but 
decreased drastically under therapy (black line and triangles, right y-axis). 
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psychosis and the pronounced fall of these antibodies thereafter, 
concomitant with reaching clinical remission, strongly support the 
concept of anti-ribosomal P antibodies causing lupus psychosis, 
as found in an animal model [18,19] and in the majority of clinical 
studies [9-16]. As already described above, intrathecal anti-ribosomal P 
antibodies effect psychiatric disease manifestations in mice, consistent 
with their specific binding pattern. 

However, while neuronal apoptosis has been invoked [20], this is 
most likely not true for true lupus psychosis, which reacts promptly 
to pulse steroids and mostly disappears without apparent sequelae, as 
highlighted by complete recovery and a normal MRI in this patient. 
This hypothesis is supported by a study of 102 NPSLE patients, 47% of 
whom had no brain abnormalities in the MRI scan [21].

Anti-ribosomal P antibodies showed high grade correlations with 
lupus psychosis in NPSLE cohorts. Bonfa et al. described serum IgG 
to P ribosomal proteins in 18 of 20 patients with neuropsychiatric 
manifestations [14]. Two inception cohort studies [22,23], with 219 
and 1047 SLE patients, respectively, found anti-ribosomal P antibodies 
significantly associated with lupus psychosis. 

Abdel-Nasser et al. again demonstrated a significant correlation of 
anti-ribosomal P with psychiatric but not neurological manifestations 
of NPSLE [15], and the data of Hanly et al. likewise underline the 
specific clinical-serologic association between anti-ribosomal P and 
psychosis attributed to SLE [24]. Although Karassa et al. denies anti-
ribosomal P antibodies a high diagnostic value for NPSLE, data of 
different studies show that anti-ribosomal P antibodies apparently are 
quite sensitive for lupus psychosis [15,19,25]. Thus, their absence in 
an acutely psychotic SLE patient may warrant further investigations in 
other directions. 

The other interesting aspect in this case history is the efficacy of 
the combination of pulse cyclophosphamide and rituximab, following 
the Isenberg SLE dosing regimen [26]. In the case of this young 
patient, it became apparent that corticosteroids alone would not likely 
resolve the problem. Moreover, there was a pressing need for rapid 
improvement on the one hand, and reluctance to use higher doses of 
cyclophosphamide for fear of ovarian failure on the other. Although 
we can neither exclude that cyclophosphamide alone would have been 
sufficient, nor that rituximab monotherapy would have worked, we 
believe that it was the combined approach that effectively and safely 
resolved a rather dramatic clinical situation. While this may be even 
more obvious in situations where remaining damage has to be feared, 
the situation warranted the most effective approach, also because of 
suicidal ideas of the patient. 

Taken together, this young SLE patient experienced a severe 
psychotic flare half a year after stopping her immunosuppressive 
medication. The flare was associated with very high titres of anti-
ribosomal P antibodies, consisting with the idea that these antibodies 
cause lupus psychosis. While corticosteroids were effective only in 
doses directly affecting the blood-brain barrier, combination therapy 
with rituximab and cyclophosphamide drastically reduced the anti-
ribosomal P antibodies and led to rapid clinical remission. 
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