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Case Report: Efficacy of
ofatumumab in refractory
anti-NMDAR encephalitis: case
series and literature review
Min Deng, Jing Xiong, Dan Hu, Zhaohong Kong and Tao Li*

Department of Neurology, Renmin Hospital of Wuhan University, Wuhan, China
Anti-NMDAR encephalitis is the most common autoimmune encephalitis. When

first-line treatments fail, second-line therapies are employed. However, a

standardized approach for second-line treatment has yet to be established. We

presented three cases of anti-NMDAR encephalitis with seizures and psychosis as

the primary symptom. These patients showed inadequate response to initial

treatments, including intravenous immunoglobulin, methylprednisolone, and

plasma exchange. However, their symptoms were effectively controlled

following subcutaneous administration of ofatumumab. Previous studies have

reported that twelve cases of anti-NMDAR encephalitis were effectively treated

with ofatumumab. In this study, themodified Rankin scale (mRS) scores at the last

follow-up for all fifteen patients (including our three cases) were significantly

lower compared to scores at the peak of the disease (p < 0.001). Thirteen patients

achieved full recovery. These findings suggest that CD20monoclonal antibodies,

particularly ofatumumab, may offer a promising treatment option for anti-

NMDAR encephalitis.
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Introduction

N-Methyl-D-aspartate receptors (NMDARs) are glutamate-activated ion channels that

play a critical role in the central nervous system as the primary excitatory neurotransmitter

(1). Anti-NMDAR encephalitis in adults typically presents with psychiatric symptoms,

behavioral disturbances, and seizures. The disease predominantly affects female patients

(male to female ratio is 1:4) (2). Ovarian teratomas are present in 58% of women aged 18–

45 with anti-NMDAR encephalitis (3). Immunopathological studies have demonstrated

that the antibody-mediated immune response, rather than cytotoxic T-cell mechanisms, is

central to the pathogenesis of anti-NMDAR encephalitis (4). Research further indicates that

the B-cell response can lead to an autoimmune reaction against anti-NMDAR that drives

encephalitis-like behavioral impairment (5).
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First-line immunotherapies commonly used by clinicians

include intravenous methylprednisolone (IVMP), intravenous

immunoglobulin (IVIG), or plasma exchange (PE). For patients

who have not improved within two weeks after receiving two or

more first-line therapies, second-line treatments such as rituximab

and cyclophosphamide are recommended (6). Rituximab has been

shown to be more effective than cyclophosphamide (7), with studies

indicating that patients who fail first-line immunotherapy are more
Frontiers in Immunology 02
likely to achieve independence and experience fewer relapses when

treated with rituximab (8). Despite the need for second-line

treatments in autoimmune encephalitis, a standardized

therapeutic approach remains elusive.

Ofatumumab is a novel fully human monoclonal antibody that

selectively eliminates B lymphocytes and has a low immunogenic

risk profile. Ofatumumab exhibited enhanced in vitro complement-

dependent cytotoxicity activity compared with rituximab (9). Is
FIGURE 1

Schematic illustration of the disease course and follow-up of three cases. CSF, cerebrospinal fluid; anti-NMDAR, anti-N-methyl-D-aspartate
receptor antibody; IVMP, intravenous methylprednisolone; IVIG, intravenous immunoglobulins; PE, plasma exchange.
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ofatumumab suitable for the second-line treatment of anti-

NMDAR encephalitis? In the current case report, one patient

experienced rapid relapse and two patients showed poor response

to first-line treatment. All three patients subsequently received

ofatumumab and achieved favorable outcomes.
Case 1

Case presentation

A 47-year-old female patient began to experience psychiatric

symptoms and behavioral disorders in August 2022. The main

symptoms include insomnia, walking back and forth, agitation,

unable to communicate, and talking to himself. She was

hospitalized in the psychiatric department in August 2022. She

was diagnosed with mood disorder. During her hospitalization, the

patient showed tonic-clonic seizures and was transferred to the

department of neurology. Video electroencephalogram(EEG)

showed generalized slow wave (delta wave) discharges during

sleep. Analysis of her cerebrospinal fluid (CSF) showed normal

opening pressure (165 mm H2O), white blood cells (1×10
6), protein

(0.28g/L), and glucose levels (2.75mmol/L). Complete blood count

indicated elevated white blood cells and neutrophil, with decreased

monocytes and eosinophil. Elevated procalcitonin (PCT) level was

detected. MRI scans of the head and pelvis were normal. Anti-
Frontiers in Immunology 03
NMDAR IgG was detected positive in her serum (1:100) and

cerebrospinal fluid (1:10). She was diagnosed with anti-NMDAR

encephalitis. She was treated with sodium valproate, levetiracetam

and IVIG (0.4 mg/kg for 5 days). Her symptoms persisted despite

IVMP treatment (1000 mg/day, tapered every 3 days) and four

sessions of PE. In addition, she also received antibacterial treatment

and was discharged from the hospital in October 2022.
Outcome and follow-up

In March 2023, a follow-up brain MRI showed no

abnormalities, but video-EEG revealed significant slow-wave

activity during wakefulness and sleep. The anti-NMDAR IgG was

detected positive in her serum (1:10) and cerebrospinal fluid (1:3.2).

She was readmitted to the hospital due to irritability and talking to

herself in June 2023. The EEG showed generalized slow wave (delta

wave) discharges during wakefulness and sleep. In addition, she

suffered from seizures for a long time. The anti-NMDAR IgG was

detected positive in her serum (1:100). Given her rapid relapse, she

received three injections of ofatumumab (20mg subcutaneous). No

drug allergies or adverse reactions occurred. The EEG normalized

five weeks post-treatment.

The patient received a total of 3 injections of ofatumumab. The

number of CD19 dropped from 117 to 2. Now the patient’s seizures

symptoms were controlled, and her symptoms of irritability and talking
FIGURE 2

Brain imaging and the scores of mRS and ADL for three cases. mRS, modified Rankin scale; ADL, activities of daily living.
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to herself have improved significantly. No adverse drug reactions were

observed. The clinical manifestations, diagnosis, treatment methods

and follow-up of the patients are detailed in Figure 1.
Case 2

Case presentation

A 20-year-old male patient began to experience epileptic

seizures in September 2023. Each episode lasted approximately 2

minutes and occurred 2-3 times daily. During the seizures, the

patient was unresponsive. He was hospitalized in September 2023.

The video EEG showed continuous spikes and waves during sleep.

Analysis of the cerebrospinal fluid showed normal opening pressure

(160 mmH2O), elevated white blood cells (13×106), normal protein

(0.36 g/L) and glucose levels (3.42 mmol/L). The CT scan of the

chest showed infection in the lower lobe of the left lung. The blood

cell count showed that the elevated leukocyte and neutrophil, and

the decreased monocyte. Elevated PCT levels were detected. The

MRI scans of the brain were unremarkable. Anti-NMDAR IgG was

positive in serum (titer 1:320) and cerebrospinal fluid (titer 1:100).

He was diagnosed with anti-NMDAR encephalitis. He was treated

with sodium valproate extended-release tablets and levetiracetam.

In addition, he also received IVMP (1000 mg/d, reduced by half

every 3 days). Although seizure frequency decreased, the patient

remained unconscious. The patient received seven PE sessions and

a 5-day course of intravenous immunoglobulin (IVIG) therapy (0.4

g/kg/day). By November 2023, his consciousness improved to a

stuporous state. Given the inadequate response to first-line

treatment, he received two ofatumumab injections. No drug

allergies or adverse reactions occurred.
Outcome and follow-up

The patient received two injections of ofatumumab (20mg

subcutaneous). The number of CD19 dropped from 113 to 1. The

patient’s seizures symptoms are now well controlled. No adverse drug

reactions occurred. The clinical manifestations, diagnosis, treatment

methods and follow-up of the patients are detailed in Figure 1.
Case 3

Case presentation

A 32-year-old male patient had experienced hallucinations,

insomnia, yelling, facial grimacing, and cognitive dysfunction

starting in February 2024. Initial evaluation at a community

hospital included a normal brain MRI. His EEG examination

showed generalized theta waves discharges during sleep, especially

in the frontal lobe. He was treated with lipidone oral solution (1ml

BID) and sodium valproate (500mg BID). After 1.5 months of

treatment, his above symptoms gradually worsened, and he

developed respiratory distress, necessitating transfer to our
Frontiers in Immunology 04
T
A
B
LE

1
O
ve

rv
ie
w

o
f
ca

se
s
in
cl
u
d
e
d
in

th
is

st
u
d
y.

C
as
e

A
g
e
/

se
x

Sy
m
p
to
m
s

O
th
e
r
d
is
e
as
e

o
r
fa
m
ily

h
is
to
ry

M
R
I
le
si
o
n
s

T
u
m
o
r

N
M
D
A
R
-a
b

D
o
se
s
o
f

O
fa
tu
m
u
m
ab

O
th
e
r
ac

u
te

im
m
u
n
o
th
e
ra
p
y

Lo
n
g
-t
e
rm

im
m
u
n
o
th
e
ra
p
y

O
u
tc
o
m
e

C
SF

Se
ru
m

1
(1
0)

20
+
/F

Se
iz
ur
e,
ag
it
at
io
n,

ha
llu

ci
na
ti
on

,
co
ns
ci
ou

sn
es
s
di
st
ur
ba
nc
e

N
o

N
or
m
al

N
o

1:
32

1:
32
0

3
IV

M
P
,I
V
IG

,M
M
F

N
o

Fu
ll
re
co
ve
ry

2
(1
0)

30
+
/M

B
eh
av
io
ra
l
ch
an
ge
s,
ha
llu

ci
na
ti
on

s,
sp
ee
ch

di
st
ur
ba
nc
es
,a
nd

co
nf
us
io
n,

in
so
m
ni
a
an
d
ve
ge
ta
ti
ve

sy
m
pt
om

s

N
o

C
er
eb
ra
l
co
rt
ex

N
o

1:
10

no
rm

al
1

IV
M
P

N
o

Fu
ll
re
co
ve
ry

3
(1
1)

18
/F

P
sy
ch
os
is
,b

eh
av
io
ra
ld

is
or
de
rs
,

ir
ri
ta
bi
lit
y,
in
so
m
ni
a

N
ot

av
ai
la
bl
e

N
ot

av
ai
la
bl
e

N
o

1:
10
0

1:
30

4
IV

M
P
,I
V
IG

N
o

Fu
ll
re
co
ve
ry

4
(1
2)

75
/F

Im
pu

ls
iv
en
es
s,
ir
ri
ta
bi
lit
y,

ag
gr
es
si
ve

be
ha
vi
or
,

N
ot

av
ai
la
bl
e

N
ot

av
ai
la
bl
e

N
o

1:
1

1:
10

2
IV

IG
N
o

P
ar
ti
al

re
co
ve
ry

5
(1
3)

18
/F

Se
iz
ur
e,
ps
yc
ho

ti
c
be
ha
vi
or

N
o

bi
la
te
ra
lh

ip
po

ca
m
pa
l

he
ad
s,
le
ft
m
ed
ia
l

te
m
po

ra
l
lo
be

N
o

1:
10

1:
10

1
IV

M
P
,M

M
F,

O
ra
lg

lu
co
co
rt
ic
oi
ds

Fu
ll
re
co
ve
ry

(C
on
ti
nu

ed
)

fr
ontiersin.org

https://doi.org/10.3389/fimmu.2025.1557210
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org


TABLE 1 Continued

Case Age/ Symptoms Other disease MRI lesions Tumor NMDAR-ab Doses of
Ofatumumab

Other acute
immunotherapy

Long-term
immunotherapy

Outcome

CSF Serum

No 1:10 1:32 2 IVMP, IVIG, Oral glucocorticoids Full recovery

No 1:30 1:10 2 IVMP,
IVIG, Efgartigimod

Oral glucocorticoid Full recovery

No 1:1 Negative 3 IVMP; IVIG No Full recovery

No 1:10 Negative 4 IVMP; IVIG Oral glucocorticoid Full recovery

No 1:10 Negative 3 IVMP; IVIG Oral glucocorticoid Full recovery

No 1:30 Negative 4 IVMP; IVIG; IA Oral glucocorticoid Full recovery

Teratoma 1:320 1:1000 5 IVMP; IVIG; PE; IA Oral glucocorticoid Partial
recovery

ylprednisolone; IVIG, intravenous immunoglobulins; MMF, mycophenolate mofetil; PE, plasma exchange.

D
e
n
g
e
t
al.

10
.3
3
8
9
/fim
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.15

5
72

10
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m
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g
y

fro
n
tie

rsin
.o
rg

0
5

sex or family
history

6 (13) 15/F Seizures, consciousness disturbance,
psychiatric symptoms, autonomic
dysfunction, involuntary movement

No left cerebral hemisphere

7 (13) 16/M Seizures, consciousness disturbance,
psychiatric symptoms, autonomic
dysfunction, involuntary movement

No bilateral cerebral
hemispheres

parenchyma, meninges

8 (14) 14/F Seizure, consciousness disturbance,
memory deficit, agitation,

behavioural changes

No bilateral frontal
subcortical white matter

9 (14) 12/M Seizure, consciousness disturbance,
memory deficit, agitation,

behavioral changes

No Normal

10 (14) 11/F Seizure, consciousness disturbance,
severe insomnia, agitation,

behavioural changes, a decrease of
verbal output

No bilateral periventricular
white matter

11 (14) 11/F Seizure, consciousness disturbance,
severe insomnia, agitation,

behavioural changes, a decrease of
verbal output, dyskinesias, dystonia

No bilateral frontal lobe,
temporal lobe and

parietal lobe

12 (14) 11/F Behavioural changes, consciousness
disturbance, seizure, agitation, a

decrease of verbal output,
dyskinesias, dystonia

Pneumonia,
teratoma

bilateral globus pallidus,
caudate nucleus, frontal
lobe, temporal lobe and

insular cortex

M, male; F, female; NA, not available; NMDAR-ab, anti-N-methyl-D-aspartate receptor antibody; IVMP, intravenous meth
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hospital on March 27, 2024. He immediately received the tracheal

intubation and ventilator auxiliary respiratory treatment. The CSF

analysis shows opening pressure (160 mm H2O), elevated white

blood cells (11×106), normal protein (0.35g/L) and glucose levels

(3.42 mmol/L). The blood cell count showed that the elevated white

blood cells. Elevated alanine aminotransferase levels were detected.

CT scanning of the lungs shows the inflammation of the lower lobe

in both sides. Anti-NMDAR IgG was detected positive in her serum

(1:32) and cerebrospinal fluid (1:10). He was diagnosed with anti-

NMDAR encephalitis. He was treated with sodium valproate and

levetiracetam. When he also received 5-day injections of IVIG

(0.4g/kg/d) and two injections of efgartigimod, patient regained

consciousness but remained lethargic and breathed autonomously

without the help of the ventilator. In addition, his seizures were

controlled. Then he received four subcutaneous injections of

ofatumumab (20 mg each) on April 23, April 30, May 6 and May

27. By the second injection, his consciousness returned to normal.

No drug allergies and adverse reactions occurred.
Outcome and follow-up

He received a total of 4 injections of ofatumumab (20mg once,

subcutaneous). The number of CD19s dropped from 57 to 7. All

symptoms resolved without adverse drug reactions. The Patient is

currently treated with sodium valproate and levetiracetam

(Figure 1). The modified Rankin scale (mRS), the Barthel Index

for activities of daily living (ADL) and cerebral MRI scan of the

three patients mentioned above are showed in Figure 2.
Literature search

The literature search strategy followed the guidelines provided by

the Preferred Reporting Items for Systematic Reviews and Meta-

Analyses. The terms “NMDAR” and “ofatumumab” were used to

search in the PubMed database, and the data were retrieved until

December 30, 2024. To provide a comprehensive overview of patient
Frontiers in Immunology 06
characteristics, patients with incomplete demographic and serological

findings and undetailed treatment information were excluded. The

following cases were excluded: cases without encephalitis events; cases

with positive antibodies in addition to anti-NMDAR antibodies; cases

without ofatumumab treatment in the acute phase; Lack of records on

acute treatment and follow-up information.

Five articles were screened in PubMed (10–14). Information of the

enrolled patients is shown in Table 1. Fifteen patients, including the

three patients in this study, were selected for further review. Five of the

fifteen patients were male (33%). Ages of onset ranged from 11 to 75

years, with a median of 18 years. The main clinical manifestations were

psychotic behavior (87%), epilepsy and cognitive impairment (80%),

behavioral disorders (53%), insomnia and vegetative symptoms (33%),

autonomic dysfunction (27%), and involuntary movement (13%). All

cases had a head MRI scan before the start of acute immunotherapy.

This MRI scan showed abnormalities in the cerebral cortex (33%) and

hippocampal heads and medial temporal lobe (13%). Except for one

case with teratoma, the remaining cases had no signs of tumor. The

CSF anti-NMDAR antibodies were confirmed in all fifteen cases, and

thirteen cases are at titers in the range of 1:10 to 1:100. Serum anti-

NMDAR antibody testing of five patient was negative. Serum anti-

NMDAR antibody testing of the other ten patients was positive, with

titers ranging from 1:10 to 1:1000. The most common first-line therapy

was IVMP, which was used in thirteen patients. After receiving one or

more immunotherapy (IVMP, IVIG, MMF, PE), these cases still could

not be effectively treated and selected ofatumumab subcutaneously.

67% cases took hormones or seizures drugs for a long time. The

average mRS score (0.27) at last visit for the 15 patients was

significantly lower compared with the average mRS score (4.9) at the

peak of the disease (Figure 3A, p<0.001). 87% cases have achieved full

recovery (Figure 3B).
Discussion

All the cases, including three cases in our study, experienced

short-term relapse or poor treatment response following IVMP,

IVIG MMF or PE treatments. Their symptoms were improved after
FIGURE 3

Clinical outcomes in all anti-NMDAR encephalitis patients treated with ofatumumab. (A) Comparison of mRS scores at peak of the disease with that
at the last follow-up in 15 patients. (B) Proportion of outcomes in 15 patients.
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receiving ofatumumab injections, with no drug-related adverse

reactions observed.

Ofatumumab effectively mediates B cell lysis through

complement-dependent cytotoxicity and antibody-dependent

cytotoxicity (15). Ofatumumab was approved by the U.S. Food

and Drug Administration in 2020 for the treatment of relapsing

forms of multiple sclerosis in the field of neuroscience. The adverse

events include respiratory tract infection and immunogenicity. The

administration method of ofatumumab is simple and can be

administered by subcutaneous injection at home. Previous case

reports have shown that its efficacy in adult anti-NMDAR

encephalitis (10, 12), and in three patients with MOG and anti-

NMDAR IgG double-positive encephalitis (11, 16). In this study, all

three patients showed clinical improvement post-ofatumumab

treatment, with efficient depletion of CD19+ B cells.

The first-line treatment improved symptoms in 53% of anti-

NMDAR encephalitis patients (17), with 75% achieving recovery or

mild sequelae. However, 25% of patients with anti-NMDAR

encephalitis may suffer severe neurological damage or even death

(18), and recurrence rates range from 12% to 24% (19). However,

ofatumumab treatment resulted in complete recovery in 87% of

patients with refractory or relapsed anti-NMDAR encephalitis in

this review. For refractory anti-NMDA antibody encephalitis or

short-term relapse, second-line treatment should be initiated as

soon as possible. Common second-line treatments include

cyclophosphamide and rituximab targeting the depletion of B

lymphocytes. The B lymphocytes play an important role in the

pathogenesis of the anti-NMDAR autoimmune encephalitis.

Cyclophosphamide has good bioavailability within the central

nervous system. However, due to its potential for serious side effects,

such as bone marrow suppression, infertility, hemorrhagic cystitis,

and increased risk of malignancy, it is generally less preferable than

rituximab as a second-line agent for anti-NMDAR encephalitis (20).

Compared with rituximab and ocrelizumab, ofatumumab is a fully

human anti-CD20 monoclonal antibody. Patients do not need to

receive the treatment of prophylactic antihistamines and

acetaminophen prior to dosing. In addition, compared with

rituximab and ocrelizumab only binding to one epitope of CD20,

ofatumumab binds to different conformational epitopes (21).

Lnebilizumab is directed against the CD19 B cell surface antigen.

Compared with rituximab, inebilizumab not only depletes CD20+ B

cells but also eliminates plasma cells, resulting in more extensive

suppression of B cells (22). Daratumumab is an anti-CD38

monoclonal therapeutic antibody approved for the treatment of

refractory multiple myeloma. Of note, daratumumab had minimal

effect on serum anti-NMDAR titers, which raised questions about the

role of this drug in AE (22). In this review, ofatumumab

demonstrated excellent outcomes with no adverse effects.
Conclusion

Satisfactory clinical outcomes were observed after the use of

ofatumumab that promoted B cell depletion in the treatment of anti-

NMDAR encephalitis in these cases. Notably, ofatumumab could be
Frontiers in Immunology 07
considered as an alternative to rituximab and cyclophosphamide for

the treatment of anti-NMDAR autoimmune encephalitis. However,

further studies are needed to validate its efficacy.
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5. Wagnon I, Hélie P, Bardou I, Regnauld C, Lesec L, Leprince J, et al. Autoimmune
encephalitis mediated by B-cell response against N-methyl-d-aspartate receptor. Brain.
(2020) 143:2957–72. doi: 10.1093/brain/awaa250

6. Nosadini M, Thomas T, Eyre M, Anlar B, Armangue T, Benseler SM, et al.
International consensus recommendations for the treatment of pediatric NMDAR
antibody encephalitis. Neurol Neuroimmunol Neuroinflamm. (2021) 8:e1052.
doi: 10.1212/NXI.0000000000001052

7. Nguyen L, Wang C. Anti-NMDA receptor autoimmune encephalitis: diagnosis
and management strategies. Int J Gen Med. (2023) 16:7–21. doi: 10.2147/IJGM.S397429

8. Thaler FS, Zimmermann L, Kammermeier S, Strippel C, Ringelstein M, Kraft A,
et al. Rituximab treatment and long-term outcome of patients with autoimmune
encephalitis: real-world evidence from the GENERATE registry. Neurol:
Neuroimmunol Neuroinflamm. (2021) 8:e1088. doi: 10.1212/NXI.0000000000001088

9. Barth MJ, Mavis C, Czuczman MS, Hernandez-Ilizaliturri FJ. Ofatumumab exhibits
enhanced in vitro and in vivo activity compared to rituximab in preclinical models of mantle
cell lymphoma. Clin Cancer Res. (2015) 21:4391–7. doi: 10.1158/1078-0432.CCR-15-0056

10. Gong X, Zhou D, Hong Z. A novel use and dramatic efficacy of ofatumumab for
the treatment of anti-N-methyl-D-aspartate receptor encephalitis: a report of two cases.
Ther Adv Neurol Disord. (2023) 16:71524318. doi: 10.1177/17562864231161890

11. Xue H, Jiang Y, Qin L, Wang X, Zhang M, Dai S, et al. Ofatumumab, a fully
human anti-CD20 monoclonal antibody, in the treatment of Severe Refractory Anti-N-
methyl-D-aspartate Receptor Encephalitis: two case reports. Ann Indian Acad Neurol.
(2023) 26:774–7. doi: 10.4103/aian.aian_236_23
12. Zhou Q, Yin D, Ma J, Chen S. The therapeutic effect of ofatumumab in
autoimmune encephalitis: A case series. J Neuroimmunol. (2023) 377:578062.
doi: 10.1016/j.jneuroim.2023.578062

13. Lai R, Wu Z, Wang H, Feng L, Sun X, Shen C, et al. Ofatumumab treatment for
severe refractory anti-NMDAR encephalitis: A case series. J Neuroimmunol. (2024)
396:578458. doi: 10.1016/j.jneuroim.2024.578458

14. Wu W, Hong J, Ran Y, Wu W, Zhu H, Hou C, et al. The therapeutic effect of
ofatumumab in pediatric anti-NMDAR encephalitis: A case series. Heliyon. (2024) 10:
e40680. doi: 10.1016/j.heliyon.2024.e40680

15. Zian Z, Anka AU, Abdullahi H, Bouallegui E, Maleknia S, Azizi G. Clinical
efficacy of anti-CD20 antibodies in autoimmune diseases. In: Resistance to Anti-Cd20
Antibodies and Approaches for their Reversal. Amsterdam, Netherlands: Elsevier
(2024). p. 273–98. doi: 10.1016/B978-0-443-19200-5.00016-6

16. Zhang R, Wang L, Tao Y, Zhang X, Liu K, Song B, et al. The case report of MOG
and NMDAR IgG double positive encephalitis treated with subcutaneous ofatumumab.
Front Immunol. (2023) 14:1183488. doi: 10.3389/fimmu.2023.1183488

17. Kerstens J, Titulaer MJ. Overview of treatment strategies in paraneoplastic
neurological syndromes. In: Handbook of Clinical Neurology. Amsterdam,
Netherlands: Elsevier (2024). p. 97–112. doi: 10.1016/B978-0-12-823912-4.00015-3

18. Aziz KA, AlSuwaidi A, Al-Ammari A, Al Khoori A, AlBloushi A, Al-Nuaimi N,
et al. When should psychiatrists think of anti-NMDA receptor encephalitis? A systematic
approach in clinical reasoning. Asian J Psychiatr. (2021) 56:102524. doi: 10.1016/
j.ajp.2020.102524

19. Wilcox MR, Nigam A, Glasgow NG, Narangoda C, Phillips MB, Patel DS, et al.
Inhibition of NMDA receptors through a membrane-to-channel path. Nat Commun.
(2022) 13:4114. doi: 10.1038/s41467-022-31817-z

20. Abboud H, Probasco JC, Irani S, Ances B, Benavides DR, Bradshaw M, et al.
Autoimmune encephalitis: proposed best practice recommendations for diagnosis and
acute management. J Neurol Neurosurg Psychiatry. (2021) 92:757–68. doi: 10.1136/
jnnp-2020-325300

21. Carlson AK, Amin M, Cohen JA. Drugs targeting CD20 in multiple sclerosis:
pharmacology, efficacy, safety, and tolerability. Drugs. (2024) 84:285–304. doi: 10.1007/
s40265-024-02011-w

22. Smets I, Titulaer MJ. Antibody therapies in autoimmune encephalitis.
Neurotherapeutics. (2022) 19:823–31. doi: 10.1007/s13311-021-01178-4
frontiersin.org

https://doi.org/10.1016/j.arr.2023.101994
https://doi.org/10.1016/j.medcli.2017.10.015
https://doi.org/10.1016/j.medcli.2017.10.015
https://doi.org/10.3346/jkms.2020.35.e207
https://doi.org/10.1016/s0896-6273(00)80194-4
https://doi.org/10.1093/brain/awaa250
https://doi.org/10.1212/NXI.0000000000001052
https://doi.org/10.2147/IJGM.S397429
https://doi.org/10.1212/NXI.0000000000001088
https://doi.org/10.1158/1078-0432.CCR-15-0056
https://doi.org/10.1177/17562864231161890
https://doi.org/10.4103/aian.aian_236_23
https://doi.org/10.1016/j.jneuroim.2023.578062
https://doi.org/10.1016/j.jneuroim.2024.578458
https://doi.org/10.1016/j.heliyon.2024.e40680
https://doi.org/10.1016/B978-0-443-19200-5.00016-6
https://doi.org/10.3389/fimmu.2023.1183488
https://doi.org/10.1016/B978-0-12-823912-4.00015-3
https://doi.org/10.1016/j.ajp.2020.102524
https://doi.org/10.1016/j.ajp.2020.102524
https://doi.org/10.1038/s41467-022-31817-z
https://doi.org/10.1136/jnnp-2020-325300
https://doi.org/10.1136/jnnp-2020-325300
https://doi.org/10.1007/s40265-024-02011-w
https://doi.org/10.1007/s40265-024-02011-w
https://doi.org/10.1007/s13311-021-01178-4
https://doi.org/10.3389/fimmu.2025.1557210
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org

	Case Report: Efficacy of ofatumumab in refractory anti-NMDAR encephalitis: case series and literature review
	Introduction
	Case 1
	Case presentation
	Outcome and follow-up

	Case 2
	Case presentation
	Outcome and follow-up

	Case 3
	Case presentation
	Outcome and follow-up

	Literature search
	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Generative AI statement
	Publisher’s note
	References


