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Abstract

Neuropsychiatric and renal involvement are common in systemic lupus erythematosus with 

negative impact on patient survival. Glucocorticoids, antiproliferative and cytotoxic agents 

represent first-line therapies, but are often ineffective and are burdened by significant toxicities. 

Despite the negative results of two randomized controlled trials, rituximab is still widely used as 

second- or third-line therapy in similar cases. No case has been reported so far where rituximab 

has been used as first-line therapy.

We report the case of a 60-year-old cCaucasian woman with concurrent neuropsychiatric and renal 

lupus erythematous treated with one cycle of rituximab therapy at disease onset. Treatment was 

well tolerated and at 24 months the patient is in complete remission and free of 

immunosuppression. To the best of our knowledge, this is the first case of neuropsychiatric and 

renal lupus erythematosus successfully treated with rituximab as first-line therapy.
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Introduction

Systemic lupus erythematosus (SLE) is a chronic autoimmune disease characterized by 

multisystem involvement with a large spectrum of clinical manifestations. The kidney is 

involved in over 50% of the cases and significantly worsens the prognosis of affected 

patients. Less common are neuropsychiatric signs in lupus, that include heterogeneous 

abnormalities involving the central, peripheral and autonomic nervous system.

This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted 
use, distribution, and reproduction in any medium, provided the original author and source are credited.
*Corresponding author: Gaetano La Manna, Department of Experimental Diagnostic and Specialty Medicine (DIMES), Nephrology, 
Dialysis and Renal Transplant Unit, St Orsola Hospital, University of Bologna, Bologna, Italy, Tel: +39-51-2143255; Fax: 
+39-51-344439; gaetano.lamanna@unibo.it. 

HHS Public Access
Author manuscript
J Clin Case Rep. Author manuscript; available in PMC 2018 June 07.

Published in final edited form as:
J Clin Case Rep. 2017 ; 7(10): . doi:10.4172/2165-7920.10001033.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Therapy of lupus is a major challenge, especially for patients with renal and 

neuropsychiatric involvement. Steroids and antiproliferative agents represent first-line 

therapies, but over 35% of the patients do not respond or relapse after initial remission [1]. 

The crucial pathogenic role of B cells in the pathogenesis of the disease led to the hypothesis 

that B cell depletion could ameliorate disease natural history [2]. The two-large randomized 

controlled trials in extra-renal lupus (EXPLORER study) and lupus nephritis (LUNAR 

study) failed to achieve their primary endpoints [3,4]. Nonetheless, the excellent safety/

efficacy profile of rituximab in uncontrolled series still fuels its use in the clinical practice.

The total number of circulating B cells has not been considered an element to drive B cell 

depleting therapy in lupus. However, it is possible to speculate that patients with higher B 

cell numbers are the ones where B cells play a dominant pathogenic role [2] and may mostly 

benefit of B cell depletion.

Herein, we report the 24-months outcome of a woman with concurrent neuropsychiatric 

systemic lupus erythematosus (NPSLE) and lupus nephritic (LN) who presented with high 

peripheral B cell counts and was successfully treated with rituximab as first-line therapy. We 

also provide a review of literature on rituximab in NPSLE.

Case Presentation and Therapy

In February 2015, a 60-year-old Caucasian woman was admitted at the emergency 

department of St. Orsola Hospital, Bologna, Italy for generalized articular pain, fever, 

paresthesia of lower limbs and feet soles, resulting into unstable gear. At admission, the 

patient reported recent worsening of such symptoms and the appearance of visual disorders 

characterized by impaired ability to focus and binocular vision, despite an unspecific 

antibiotic therapy (amoxicillin/clavulanic acid). Clinical history was characterized by acute 

rheumatic pain about 40 years prior. Physical exam showed depressed mood, moderate 

peripheral edema, pulmonary murmur extensively reduced and basilar wet sounds, rhythmic 

heart sounds, no skin lesions and normochromic urine. Neurological examination was 

positive for internuclear left ophthalmoplegia with diplopia secondary, right facial-brachial 

plexus deficit, hypopallesthesia of inferior limbs and superficial weakness of the feet. Blood 

pressure was 125/80 mmHg, heart rate 76 bpm, body temperature 36°C, body weight of 66 

kg, slightly increased over the one recorded one week prior (63 kg), urine output was 60 

ml/h.

Laboratory tests showed nephritic syndrome (proteinuria 1.4 g/day and red blood cell casts 

in urinary sediment) with normal renal function (serum creatinine: 0.5 mg/dl; estimated 

glomerular filtration rate by MDRD formula: 115.6 mL/min/1.73 m2 [4]); The patient had 

positive antinuclear (1:640), anti–double-stranded DNA (anti-dsDNA) (1:1280), anti-

Ro/SSA and antiphospholipid antibodies were positive. Serum complement component C3 

was slight reduced and CD19+ cell count represented 38.4% of total lymphocytes (normal 

range: 7% to 14%). Lupus anticoagulant antibodies were positive. Anti-neutrophil 

cytoplasmic antibody was in the normal range. No major serum markers of systemic 

infection were present (white blood cells 7,990/mm3, C-reactive Protein 1 mg/dl). The 

cerebrospinal fluid was negative for autoantibodies or signs of liquor infection. Magnetic 
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resonance imaging (MRI) reported diffuse inflammatory lesions at different developmental 

stages. Electroencephalogram (EEG) was compatible with minimal structural alterations. 

Renal ultrasound was unremarkable.

Prednisone was started at the dose of 1 g/day for 3 days. On day 4, proteinuria increased to 2 

g/day and the patient was admitted in the Nephrology Unit of the St. Orsola Hospital in 

Bologna, Italy. Due to increased pain at left leg, we performed doppler-ultrasound that 

revealed deep vein thrombosis. We started sodium enoxheparin treatment (6,000 IU twice a 

day) that prevented performance of a renal biopsy. Overall, the pattern was consistent with 

SLE with simultaneously manifestations of LN and NPSLE.

In light of the high percentages of circulating B cells (Table 1) rituximab was presented to 

the patient as a therapeutic option and she provided her written informed consent to the 

treatment. The patient received 4 weekly infusions of rituximab (375 g/m2) after 

premedication with chlorphenamine (10 mg), hydrocortisone (500 mg) and paracetamol (1 

g).

Outcome

Rituximab therapy was well tolerated. Circulating CD19+ B cells were fully depleted since 

after the first 2 rituximab administrations and recovered to normal levels at 24 months after 

rituximab infusion (Figure 1).

Complete renal remission (defined as a decrease in proteinuria to less than 0.5 g/day of 

protein and disappearance of hematuria) was obtained at 3 weeks after starting rituximab 

therapy and maintained throughout the 2-year follow-up period (Figure 1 and Table 1). 

Neuropsychiatric disorders largely resolved at 4 weeks after starting rituximab treatment. At 

1 month from the beginning of anticoagulant therapy, heparin was interrupted, and kidney 

biopsy was performed. The 10 available glomeruli showed glomerulonephritis with 

deposition of immune complexes with rare sub epithelial deposits. Immunofluorescence 

analysis were compatible with LN in resolution (differential diagnosis class II and class V 

Classification of the ISN/RPS 2004).

At 2 weeks after the last rituximab infusion, patient was treated with mycophenolate mofetil 

(MMF) (2 g/day), after one year it was tapered to 1 g/day and discontinued at 18 months. At 

24 months after rituximab therapy, patient is in well conditions and off-treatment with no 

sign of disease.

Review of the Literature

Table 2 summarizes previous reports on the efficacy of rituximab in NPSLE [6–15] (Table 

2). Only Ye et al. [16] reported the use of rituximab in 6 patients with recent-onset myelitis, 

the others reported the use of rituximab in refractory cases of NPSLE (Table 2). Overall, 

data show that second-line therapy with rituximab induced remission in 33% to 100% of 

patients with severe refractory NPSLE [17], but randomized studies are required to define 

the possible role of rituximab in the therapeutic management of NPSLE. To the best of our 
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knowledge, rituximab has never been reported as first-line therapy in patients with NPSLE 

and lupus nephritis.

Discussion

Herein, we reported the case of an adult patient with concurrent presentation of LN and 

NPSLE who achieved complete and sustained neurological and renal remission after receipt 

of rituximab as first-line therapy. Treatment was well-tolerated and allowed lowering of 

concomitant immunosuppression with methylprednisolone.

In contrast to other systemic manifestations of SLE, the prominent feature of NPSLE is not 

the presence of vasculitis [18]. Instead, growing evidence shows that blood–brain barrier 

(BBB) dysfunction is essential to the development of NPSLE, allowing the passive diffusion 

of auto-reactive antibodies and cytokines, facilitating the development of a pro-inflammatory 

features [19,20].

There are no high-quality studies testing treatment for NPSLE and, similarly to LN, no 

specific guidelines have been published [21]. Evidence indicates that B cells play a crucial 

role in the pathogenesis of the lupus, both in renal and neurological manifestations, which 

supports B cell-depletion [22] to selectively treat disease without the devastating 

consequences of unspecific immunosuppression [23], also and in previous reports where 

rituximab was used as second-line therapy (Table 2).

In our case, the decision to utilize rituximab as first-line therapy, rather than 

cyclophosphamide [24], was mainly driven by the high number of circulating B cells and, as 

previously described [19,20], by the specific features of NPSLE compared to other systemic 

manifestations of SLE. Intriguingly, after full B-cells depletion induced by rituximab, the B 

cells recovered only partially and were steadily within the normal range over the 2-year 

follow-up, suggesting a relationship between B cell number and disease activity. Long-term 

treatment with MMF may have also contributed to the persistence of remission, but it is 

unlikely responsible for the fast-clinical remission observed.

Conclusion

In conclusion, we report a case of SLE with concurrent renal and nervous system 

involvement treated with rituximab at disease onset that developed complete remission with 

no side effects at 24 months of follow-up. Therefore, we believe, that rituximab could be 

considered in similar cases, especially if B cell count is high and use of other 

immunosuppressive agents is contraindicated.

Acknowledgments

Paolo Cravedi is supported by NIH T32 training grant 5T32AI078892-07.

Angeletti et al. Page 4

J Clin Case Rep. Author manuscript; available in PMC 2018 June 07.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



References

1. El-Hachmi M, Jadoul M, Lefebvre C, Depresseux G, Houssiau FA. Relapses of lupus nephritis: 
incidence, risk factors, serology and impact on outcome. Lupus. 2003; 12:692–696. [PubMed: 
14514132] 

2. Iwata S, Tanaka Y. B-cell subsets, signaling and their roles in secretion of autoantibodies. Lupus 
2016. 2016 Jul.25:850–856.

3. Rovin BH, Furie R, Latinis K, Looney RJ, Fervenza FC, et al. Efficacy and safety of rituximab in 
patients with active proliferative lupus nephritis: the Lupus Nephritis Assessment with Rituximab 
study. Arthritis Rheum. 2012; 64:1215–1226. [PubMed: 22231479] 

4. Merrill JT, Neuwelt CM, Wallace DJ, Shanahan JC, Latinis KM, et al. Efficacy and safety of 
rituximab in moderately-to-severely active systemic lupus erythematosus: the randomized, double-
blind, phase II/III systemic lupus erythematosus evaluation of rituximab trial. Arthritis Rheum. 
2010; 62:222–233. [PubMed: 20039413] 

5. Levey AS, Coresh J, Greene T, Marsh J, Stevens LA, et al. Chronic kidney disease epidemiology 
collaboration: Expressing the modification of diet in renal disease study equation for estimating 
glomerular filtration rate with standardized serum creatinine values. Clin Chem. 2007; 53:766–772. 
[PubMed: 17332152] 

6. Iaccarino L, Bartoloni E, Carli L, Ceccarelli F, Conti F, et al. Efficacy and safety of off-label use of 
rituximab in refractory lupus: Data from the Italian Multicentre Registry. Clin Exp Rheumatol. 
2015; 33:449–456. [PubMed: 26053285] 

7. Hickman RA, Hira-Kazal R, Yee CS, Toescu V, Gordon C. The efficacy and safety of rituximab in a 
chart review study of 15 patients with systemic lupus erythematosus. Clin Rheumatol. 2015; 
34:263–271. [PubMed: 25564308] 

8. Dale RC, Brilot F, Duffy LV, Twilt M, Waldman AT, et al. Utility and safety of rituximab in pediatric 
autoimmune and inflammatory CNS disease. Neurology. 2014; 83:142–150. [PubMed: 24920861] 

9. Braun-Moscovici Y, Butbul-Aviel Y, Guralnik L, Toledano K, Markovits D, et al. Rituximab: Rescue 
therapy in life-threatening complications or refractory autoimmune diseases: A single center 
experience. Rheumatol Int. 2013; 33:1495–1504. [PubMed: 23239037] 

10. Sanz PG, Garcia Mendez CV, Cueto AL, Silva VB, Walther JC, et al. Chronic inflammatory 
demyelinating polyradiculoneuropathy in a patient with systemic lupus erythematosus and good 
outcome with rituximab treatment. Rheumatol Int. 2012; 32:4061–4063. [PubMed: 21922339] 

11. Fernandez-Nebro A, De La Fuente JL, Carreno L, Izquierdo MG, Tomero E, et al. Multicenter 
longitudinal study of B-lymphocyte depletion in refractory systemic lupus erythematosus: The 
LESIMAB study. Lupus. 2012; 21:1063–1076. [PubMed: 22786985] 

12. Vital EM, Dass S, Buch MH, Henshaw K, Pease CT, et al. B cell biomarkers of rituximab 
responses in systemic lupus erythematosus. Arthritis Rheum. 2011; 63:3038–3047. [PubMed: 
21618204] 

13. Pinto LF, Velasquez CJ, Prieto C, Mestra L, Forero E, et al. Rituximab induces a rapid and 
sustained remission in Colombian patients with severe and refractory systemic lupus 
erythematosus. Lupus. 2011; 20:1219–1226. [PubMed: 21784778] 

14. Narvaez J, Rios-Rodriguez V, De La Fuente D, Estrada P, Lopez-Vives L, et al. Rituximab therapy 
in refractory neuropsychiatric lupus: current clinical evidence. Semin Arthritis Rheum. 2011; 
41:364–372. [PubMed: 21875742] 

15. Tokunaga M, Saito K, Kawabata D, Imura Y, Fujii T, et al. Efficacy of rituximab (anti-CD20) for 
refractory systemic lupus erythematosus involving the central nervous system. Ann Rheum Dis. 
2007; 66:470–475. [PubMed: 17107983] 

16. Ye Y, Qian J, Gu Y, Chen X, Ye S. Rituximab in the treatment of severe lupus myelopathy. Clin 
Rheumatol. 2011; 30:981–986. [PubMed: 21340494] 

17. Magro-Checa C, Zirkzee EJ, Huizinga TW, Steup-Beekman GM. Management of neuropsychiatric 
systemic lupus erythematosus: Current approaches and future perspectives. Drugs. 2016; 76:459–
483. [PubMed: 26809245] 

Angeletti et al. Page 5

J Clin Case Rep. Author manuscript; available in PMC 2018 June 07.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



18. Govoni M, Bortoluzzi A, Padovan M, Silvagni E, Borrelli M, et al. The diagnosis and clinical 
management of the neuropsychiatric manifestations of lupus. J Autoimmun. 2016; 74:41–72. 
[PubMed: 27427403] 

19. Faria R, Goncalves J, Dias R. Neuropsychiatric systemic lupus erythematosus involvement: 
Towards a tailored approach to our patients? Rambam Maimonides Med J. 2017; 8:10.

20. Stock AD, Wen J, Putterman C. Neuropsychiatric lupus, the blood brain barrier, and the TWEAK/
Fn14. Pathway Front Immunol. 2013; 4:484. [PubMed: 24400009] 

21. Andrade FA, Guimaraes M, Balbi G, Bortoloti, Azevedo LG, et al. Neuro-ophthalmologic 
manifestations in systemic lupus erythematosus. Lupus 2017. 2017; 26:522–528.

22. Floris A, Piga M, Cauli A, Mathieu A. Predictors of flares in systemic lupus erythematosus: 
Preventive therapeutic intervention based on serial anti-dsDNA antibodies assessment. Analysis of 
a monocentric cohort and literature review. Autoimmun Rev. 2016; 15:656–663. [PubMed: 
26921641] 

23. Cravedi P, Remuzzi G, Ruggenenti P. Rituximab in primary membranous nephropathy: First-line 
therapy, why not? Nephron Clin Pract. 2014; 128:261–269. [PubMed: 25427622] 

24. Hahn BH, McMahon MA, Wilkinson A, Wallace WD, Daikh DI, et al. American College of 
Rheumatology guidelines for screening, treatment, and management of lupus nephritis. Arthritis 
Care Res (Hoboken). 2012; 64:797–808. [PubMed: 22556106] 

Angeletti et al. Page 6

J Clin Case Rep. Author manuscript; available in PMC 2018 June 07.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 1. 
Clinical course of the patient since admission in the nephrology unit (week 0). Therapy and 

changes in CD19+ circulating B cells (A), 24 h proteinuria levels and neurological signs (B) 

before and up to 24 months after the first rituximab administration.
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Table 1

Biological parameters before (month 0), and at 1 and 24 months after first rituximab administration.

Biochemical tests
Months after rituximab treatment

0 1 24

Serum Creatinine (mg/dl) 0.5 0.5 0.5

Proteinuria (g/24 h) 2 <0.2 <0.2

Hematuria (RBC/uL) 200 0 0

Hemoglobin (g/dl) 11 10.5 11.6

Serum albumin (g/dl) 2.3 − 3.4

Platelets (n/mm3) 134,000 138,000 143,000

Complement C3 (mg/dl) 84 85 96

CD19+ cell count (% of lymphocytes) 36.4 0.1 9.2

Anti-DNA Ab (titer) 1:1280 1:320 1:320

NPSLE features*

Mood disorder +++ + −

Confusional state +++ − −

Polineuropathy ++++ − −

Ophthalmologic signs +++++ − −

MRI Inflammatory lesions − Negative

*
Score Range: − Negative, + Minimum, +++++ Maximum.
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