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L E T T E R  T O  T H E  E D I T O R

The short‐term efficacy of combined treatments targeting B 
cell and plasma cell in severe and refractory Anti‐N‐methyl‐D‐
aspartate receptor encephalitis: Two case reports
Dear Editor,
Anti‐N‐methyl‐d‐aspartate receptor (anti‐NMDAR) encephalitis, 
which is the most common type of autoimmune encephalitis, usually 
manifests as a clinical spectrum including psychiatric symptoms, cog‐
nitive disorders, epilepsy, and decreased levels of consciousness, au‐
tonomic dysfunction with or without teratoma. The confirmed major 
mechanism is dysfunction of NMDARs due to specific antibody‐me‐
diated internalization.1 Antibodies as a kind of IgG are secreted by 
plasma cells which are differentiated from B cells as effector cells 
of the humoral immune system. The management is focused on im‐
munotherapy and removal of tumor. Approximately 47% of patients, 
especially those without tumors, received no clinical improvement 
after first‐line treatments including prednisone, intravenous immu‐
noglobulins (IVIg), and plasmapheresis.2

As a target drug against CD20+ B cell, rituximab has been shown 
the therapeutic effect on anti‐NMDAR encephalitis.3 The presumed 
mechanism is to delete the plasma cells indirectly by depletion of 
the pre‐B cells and mature B cells to reduce antibody production. 
However, the long‐lived plasma cells continue to produce antibod‐
ies,4 which may be the reason why some patients still do not im‐
prove after receiving rituximab treatment. Based on the above, we 
reasonably propose that the combined therapy targeting B cells and 
plasma cells may be the choice of treating severe and refractory anti‐
NMDAR encephalitis. In this article, we evaluated the short‐term ef‐
ficacy of this combined therapy and monitored the percentage of B 
cells and plasma cells. This is the first report using it in China.

1  | C A SE 1

A 23‐year‐old woman presented with seizure, sleep disorder, and 
pre‐infection a month before was diagnosed as anti‐NMDAR en‐
cephalitis for NMDAR antibodies 1:10 in cerebrospinal fluid (CSF). 
The results of lumbar puncture and cranial MRI were normal. She 
removed the right ovary 9 years ago because of right ovarian pedicle 
twist and did not find teratoma and other tumors through imaging. 
After treatments with high dose methylprednisolone (1000 mg × 3 d 
and half reduction) and IVIg (0.4 g/kg/d × 5 d) for 2 cycles, she was 
healed and continued to take oral prednisone (60 mg daily and grad‐
ually reduced) after discharge. When prednisone was reduced to 
10 mg, she relapsed with a rapidly progressive personality disorder, 
emotional lability, hallucinations, irritability, seizure, and cognitive 

impairment and visited our hospital. At admission, she was conscious 
but mentally abnormal, and not cooperative in the physical and cog‐
nitive examination. The modified Rankin scale (mRS) was 5. Antibody 
titers rose to 1:32 in CSF and serum. Electroencephalogram (EEG) 
showed widely slow wave with partial fast wave rhythm, sharp wave 
or sharp slow wave released. She began to be treated with IVIg and 
methylprednisolone again, but the effect was not obvious. After 
full informed consent, she received 100 mg rituximab weekly for 4 
times3 with CD19 B lymphocytes% declined from 13.2% to 0. There 
was a little improvements in seizure but still with paroxysmal muscle 
tension increased, involuntary movements, and hallucinations. The 
mRS was at 4. Due to lack of clinical improvement and mRS score 
remained at 4 for one month after rituximab, a more aggressive 
treatment regime was instigated. She was treated with bortezomib 
for 1.3 mg/m2 subcutaneous injection at days 1, 4, 8, and 11 and 
followed by a 10‐day rest as one cycle. Her mental state was rapidly 
improved when finished 2 cycles of bortezomib and had significant 
improvement in cognitive function (MMSE:25/30 and Moca 21/30) 
with mRS score at 2. Antibody titers declined to 1:10 in CSF and 
serum. After 6 months of follow‐up, the symptoms including sei‐
zures, hallucinations involuntary movement basically disappeared. 
The cognitive scores (MMSE:29/30, Moca27/30) and EEG were nor‐
mal. She has returned to the campus with only very small dose of 
prednisone and mycophenolate mofetil to reduce the risk of relapse.

2  | C A SE 2

A 54‐year‐old woman presented to our hospital with acute onset 
fever, mental disorder, seizure, paroxysmal disturbance of con‐
sciousness, and involuntary facial movement for 10 days. Infective 
encephalitis was ruled out, and NMDAR antibody was detected in 
both the CSF and the serum with titers of 1:32. Then, she received 
first‐line treatment including methylprednisolone and IVIg for 2 
cycles. No neoplasm was found. During this period, she was trans‐
ferred to the ICU for central hypoventilation, status epilepticus, 
severe pulmonary infection, and bilateral pneumothorax. After ac‐
tively supporting treatment, she left the ventilator but unconscious 
all day and irritated especially at night. Then, she received rituximab 
the same dosage as above and CD19 B lymphocytes% declined to 
0. But she was in stupor basically with mRS score at 5. About one 
month later, she received bortezomib for 1 cycle with the same 
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dosage of patient 1. She gradually recovered her consciousness and 
could walk with the help of others. After 6 months of follow‐up, she 
can communicate with families, complete simple daily activities such 
as eating by herself, and cooperate with cognitive examinations al‐
though still with serious cognitive impairment (MMSE:10). The mRS 
score was 3. Regrettably, they refused to review the antibody titers 
of serum and CSF.

3  | DISCUSSION

We described two cases of severe anti‐NMDAR encephalitis which 
had no immediate response to first‐line immunotherapy and the re‐
mission did occur after the combined treatments of rituximab and 
bortezomib. The percentage of CD19+ B lymphocytes and CD138+ 
plasma cells decreased to almost 0 in both two patients (Figure 1 and 
2) without significant rebound during the six months of follow‐up. 
The mRS scores of both patients have also improved (Figure 2). To 
the best of our knowledge, this is the first report on simultaneous 
monitoring of B cells and plasma cells. No obvious side effects have 
been found during the follow‐up.

Since anti‐NMDAR encephalitis is mainly mediated by humoral 
immunity, treatments targeting B cells and plasma cells are therapeu‐
tic.2 Rituximab is a monoclonal antibody directed against the CD20 

surface antigen expressed on pre‐B cells, mature B cells, and mem‐
ory B cells, but not plasma cells.5 Preliminary data6 suggested that 
the protracted clinical course of anti‐NMDAR encephalitis is due to 
antibody production by long‐lived plasma cells. However, long‐lived 
plasma cells are not affected by conventional immunosuppressive 
drugs such as steroids or cyclophosphamide, or by B‐cell depletion.7 
Bortezomib, as a proteasome inhibitor, it blocks the activation of an‐
tiapoptotic nuclear factor kappa B (NF‐κB) and activates the terminal 
unfolded protein response leading to apoptosis. It was associated 
with a significant depletion of short‐ and long‐lived plasma cells in 
peripheral blood and bone marrow.8 In past two years, there are a 
few reports of bortezomib for the treatment of severe anti‐NMDAR 
encephalitis9,10 and they confirmed that it could reduce antibody ti‐
ters. Monitoring of CD138+ plasma cells in peripheral blood in our 
study confirmed its targeted therapeutic effect on plasma cells. 
Based on the above, we can speculate that the combination of rit‐
uximab and bortezomib can reduce the production of pathogenic 
antibodies by reducing the proliferation and differentiation of B cells 
and plasma cells. But both two drugs have limited penetration of 
blood‐brain barrier especially the bortezomib, so it is still unknown 
whether they can affect the synthesis of intrathecal antibodies.

Researches have shown that for antibody‐related autoimmune 
diseases, the combined treatment strategy targeting B cells and 
plasma cells is superior to B‐cell depletion therapy alone.5,8 Based 

F I G U R E  1   The changes in percentage 
of CD 19 + B lymphocytes and CD 
138 + plasma cells in two patients

F I G U R E  2   The changes in mRS scores 
in two patients
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on our clinical observations, we propose that it also can improve the 
prognosis of severe and refractory anti‐NMDAR encephalitis. More 
large researches are needed to confirm the efficacy and safety.
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