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Rasmussen’s encephalitis (RE) is a rare chronic inflammatory disease of the brain resulting in unilateral
hemispheric atrophy with drug-resistant focal epilepsy associated with a variable degree of progressive
hemiparesis and cognitive decline. The precise etiology of RE is unknown but presumed to have a neu-
roinflammatory pathobiological basis. Only surgery halts progression of the disease, but may occur at
the expense of a fixed but otherwise inevitable neurological deficit. Therefore, the question of medical
management is an important consideration. Reports of rituximab use in patients with RE were presented
at the American Epilepsy Society annual meeting in 2008. Good published evidence for its usage has been
very slow to emerge since then. However, rituximab continues to be listed in discussions of treatment
options for patients with RE, though other monoclonal antibodies have since been used with comparable
outcomes.
We describe a series of nine patients including two with adult-onset RE. Rituximab was used early in

the disease course (range 1–108 months; mean 32 months).
Of nine patients with RE, there was significant benefit in their seizure burden with rituxamab. Seizure

freedom occurred in 3 patients. Epilepsia partialis continua (EPC) was present in 4/9 and no focal motor
deficit noted in 4/9. No progression of a neurological deficit was present in 2/9 and evidence of progres-
sion with neuroimaging was terminated with rituxamab in 5/9 supporting early use of rituxamab in
patients with RE.
� 2022 The Authors. Published by Elsevier Inc. This is an open access article under theCCBY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Rasmussen’s encephalitis (RE) was first described by Theodore
Rasmussen in 1958 as a focal encephalitis characterized by epilep-
sia partialis continua (EPC) with or without other forms of focal-
onset seizures, and progressive unilateral neurological deficits
and MRI evidence depicting contralateral hemispheric atrophy
[1,2]. RE is divided into three stages, the prodromal stage charac-
terized by non-specific symptoms, infrequent seizures and mild
hemiparesis that is followed by frequent seizures, often associated
with epilepsia partialis continua (EPC). During the second stage
there is progressive hemiparesis, hemianopia, cognitive deteriora-
tion, and aphasia (when the dominant hemisphere is affected). In
the last stage, permanent and stabilization of neurological deficits
and ongoing seizures occur as a residual of the active phase [3–7].
RE is usually a unihemispheric disease, but on rare occasion it may
spread to the contralateral hemisphere. It is thought to have an
autoimmune cause although antibodies that are specific for the
disease are not yet identified [1–5].

The treatment of RE involves treating seizures and EPC as well
as preventing disease progression. The only known effective treat-
ment for this devastating disease is functional hemispherotomy,
however in the absence of neurological deficits, the timing of
surgery may be difficult and subject to the degree of disability
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[5]. In the early stages of the disease process, immunotherapy is
used to ‘‘arrest” the progression. This includes, intravenous (IV)
methylprednisolone, IV immunoglobulin, plasma exchange, and
tacrolimus [8–10]. Rituximab is a chimeric mouse-human mono-
clonal anti-CD20 antibody. It has direct effects on B cells and has
been used in less than twenty patients with RE albeit with promis-
ing results for some patients [11–19]. Reports of the use of ritux-
imab were presented at the American Epilepsy Society annual
meeting in 2008 [18]. Published evidence of safety and efficacy
has been slow to emerge since then. However, rituximab continues
to be listed in the discussion of treatment options for patients with
RE, though other monoclonal antibodies have also been used [10].
It is thus important to consider the potential efficacy of rituximab
in limiting disease progression as it is subject to ongoing
investigation.
Material and methods

We performed a retrospective chart review of patients with RE
followed between 2015 and 2020 at Bajaj Allianz Comprehensive
Epilepsy care center at the Deenanath Mangeshkar Hospital in
Pune, India. The center is a tertiary epilepsy care center in India,
with specific expertise in management of complex epilepsies
including epilepsy surgery. The inclusion criteria for this study
were: 1) a consensus diagnosis of definite RE by a team of
neurologists using previously accepted diagnostic criteria, [2,5]
2) received rituximab, and 3) a minimum follow-up of one year
from treatment. The exclusion criteria were: 1) bilateral disease,
2) those who underwent previous surgery, 3) CNS vasculitis, 4)
infectious diseases and other immune mediated encephalitidities
(such as anti-N-methyl-D-aspartate (NMDA) receptor antibody
encephalitis), and 5) metabolic or degenerative progressive neuro-
logical diseases. Data were collected from medical records, includ-
ing clinical data, neuropsychological evaluations, histopathology,
and neuroimaging reports.
Indications for starting treatment with rituximab and dose

Patients with continuous EPC, frequent seizures, and recurrent
episodes of status epilepticus, and those with minimal or no motor
deficit, or RE involving the dominant hemisphere and those who
were ineligible for resective surgery received rituximab. Prior to
the first rituximab infusion, all patients were screened for hepatitis
A, B and C. Chest X rays were performed to exclude pulmonary
tuberculosis. Baseline complete blood counts, liver function tests,
C-reactive protein, and urine analysis were performed. Rituximab
was not administered in the presence of active infection, a previous
allergy to rituximab and during pregnancy. All patients who
received rituxamab were premedicated with IV methylpred-
nisolone, chlorphenamine and oral paracetamol. Rituximab infu-
sion was prepared with 0.9% sodium chloride to make a final
concentration of 2 mg/ml. Infusions were delivered at a rate of
25 mg/hour. This rate was flexible and was able to be increased
by increments of 25 mg/hour every 30 mins to a maximum of
200 mg/hour as tolerated. During infusion, the patient was moni-
tored for infusion reactions reflected by hypotension, bron-
chospasm, skin rash, allergic reactions, headache, abdominal pain
and conjunctivitis. The dose of rituximab used was 375 mg/m2

body surface area weekly for 4 weeks at induction followed by sin-
gle dose every six months. The endpoints of the study were to find
the usefulness of rituximab in controlling seizures, control of EPC,
prevention of progression or reversal of motor deficits, as well as
the impact on MRI lesions.
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Results

Demographic and features

There were seventeen patients with RE during this period, out
of which nine patients, (six females and three males) received
rituximab and were included in the study. Seven patients satisfied
part B of the diagnostic criteria for RE and two patients satisfied
part A. The age at the time of evaluation varied from 9 to 33 years
(mean 15.7 years). The age at the onset of seizures ranged from 8 to
24 years (mean 12.2 years). Two patients had adult onset RE
(24 years of age) and seven patients had childhood onset RE (8–
11 years of age). Four patients had focal motor seizures without
impaired awareness and five had focal motor seizures with
impaired awareness. Seven patients had EPC. These episodes devel-
oped one month to 96 months after seizure onset with a mean of
24 months. EPC that developed earlier in childhood with RE (mean
9.5 months) was compared to adult-onset RE. (Table 1) EPC
involved the face in one patient, face and tongue in one, and limbs
in five patients. Three patients had mild hemiparesis while six did
not have any focal neurological deficits. Seven patients had the left
hemisphere involved and two had right RE. The duration of epi-
lepsy ranged from 1 month to 108 months (mean 22 months) at
the time of evaluation. The number of anti-seizure medications
ranged from 3 to 6 drugs. Carbamazepine (10–20 mg/kg/day)
was most frequently used followed by, levetiracetam (15–50 mg/
kg/day) and clobazam (0.5–2 mg/kg/day, maximum 30 mg/day).

Electrophysiological data

Interictal epileptiform discharges (IEDs) were noted on the side
of hemispheric involvement in 7/9 patients and were bilateral in
two patients. IEDS were predominantly located in the ipsilateral
frontotemporal or frontocentral region. In two patients, contralat-
eral frontal and temporal IEDs were present. Interictal unihemi-
spheric background slowing was present in four patients.
Prolonged video-EEG monitoring was done in all patients. Seizure
onset arose from the affected hemisphere (lateralizing) in eight
individuals and a diffuse onset was present in one. The ictal onset
was frontocentral 2–3 Hz delta evolving to 12–15 Hz fast activity
in three patients, frontocentral or frontotemporal 4–6 Hz theta in
three patients, frontocentral 14–16 Hz rhythm in two patients
and diffuse fast activity in one patient.

Neuroimaging findings and treatment

MRI showed hemispheric atrophy in four and cortical or subcor-
tical hyperintensity in five patients. The hyperintensity was frontal
paramedian in two, insular in two and insular and temporal in one
(Figs. 1 and 2). The timing of MRI was variable, ranging from
1 month to 3 years into the illness, the mean being 6 months. All
patients received IV immunoglobulin (2 g/kg distributed over five
consecutive days) and methylprednisolone (20–30 mg/kg/day for
five consecutive days) during acute phase as well as rituximab.
No other immunomodulatory drug was used other than rituximab.
The time interval between onset of seizures and receiving ritux-
imab ranged from 1 month to 108 months (mean 32 months). All
patients received rituximab within 1 month to 24 month (mean
12.8 months) of illness, except two who received at 96 and 108-
months. The time interval between onset of EPC and receiving
rituximab ranged from 2 weeks to 96 months (mean 18 months).
No patient had any adverse events related to rituximab infusion
or long-term therapy. The follow up duration ranged from
12 months to 48 months (mean 22 months).



Table 1
Clinical, demographic features of patients.

Case Age
years

Age of
onset
in
years

Seizure
duration
months

Onset of EPC
from first
seizure
months

Other
seizure
types

Focal
deficit

MRI Changes Number
of ASM

Rituximab
after disease
onset in
months

Present status Follow-up
MRI

1 9.7 8 16 6 Focal
impaired
awareness

Yes Paramedian frontal
hyperintensity

3 17 Underwent
Hemispherotomy; seizure-
free;
Mild hemiparesis

2 8 8 1 3 weeks – Yes Paramedian frontal
hyperintensity

3 1 Seizure-free; no deficits No
progression

3 12 11 12 2 – No Frontal atrophy with
paramedian Frontal
hyperintensity

3 12 No focal deficits, only rare
focal seizures without
impairment of awareness

Mild
progression

4 14 11 36 4 – Yes Right insular hyper
intensity

5 12 Intermittent face EPC, no
worsening of deficits

5 32 24 96 96 Focal
impaired
awareness

No Right insular hyper
intensity

4 96 Intermittent tongue and face
EPC

Mild
progression

6 25 24 12 11 – No Bihemispheric atrophy 4 12 No focal deficits, only rare
focal seizures without
impairment of awareness; No
EPC

No
progression

7 10 7 36 6 Focal
impaired
awareness

Yes Right Cerebral atrophy 3 12 No seizures; Deficits static;
No EPC

8 21 9 108 No Focal
impaired
awareness

No Left cerebral atrophy
predominantly left
fronto-opercular region

3 108 Rare Seizures; No EPC;
No focal deficits

No
progression

9 10 8 24 No Focal
impaired
awareness

No Left cerebral
hemiatrophy
predominantly left
fronto-opercular region

3 24 Seizure-free; No EPC

EPC- Epilepsia partialis continua; ASM-antiseizure medication.

Fig. 1. FLAIR Coronal & B) Axial T2W image showing left medial frontal and cingulate cortex hyperintensity with blurring of gray-white matter junction C) FLAIR Coronal & D)
Axial T2W image showing resolution of left medial frontal and cingulate cortex hyperintensity at 15 month follow up (case 2). FLAIR Coronal & F) Axial T2 W image showing
left frontal and perisylvian cortex atrophy G) FLAIR Coronal & H) Axial T2 W image showing mild progression of left frontal and perisylvian cortex atrophy at 36 month follow
up (case 3).
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Fig. 2. A) FLAIR Coronal & B) Axial T2 W image showing left frontal and perisylvian
cortex atrophy (star) C) FLAIR Coronal & D) Axial T2 W image showing no
progression of left frontal and perisylvian cortex atrophy (star) at 13 month follow
up (case 8).
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Outcome

In one patient, motor deficits improved completely while in
another patient, the deficit remained static. All patients without
any deficits at time of onset, did not develop further deficits. EPCs
resolved in four patients, but continued in two patients. The
patients that continued to show EPC received rituximab late into
the course of their illness (mean 66 months), while those showing
resolution of EPCs received it early in the course of the disease
(15.2 months). Eight patients remain on rituximab treatment,
duration of treatment being 12 months to 24 months, (mean
14 months). None of the patients who received rituximab or oral
or IV steroids developed status epilepticus. A post-rituximab MRI
was performed after 12 months in five patients, which showed
minimal or no progression of hemispheric atrophy compared to
previous MRIs (Figs. 1 and 2). When we compared rituximab early
in the course (within 12 months of onset of EPC, 5 patients) versus
late (4 patients), two patients in the early group were found to be
seizure-free compared to one in the late group. EPC stopped in
three patients in the early group and 1 in the late group. In the
early group, two did not develop focal motor deficits, two patients
did not develop progression of their prior focal motor deficits and
deficits improved in one. MRI showed mild progression in one and
no progression in three in the early group.
Discussion

Antiseizure medications, immunotherapy and surgery are three
mainstays of treatment for patients with RE [5,8]. Early
Immunomodulatory therapy can result in seizure freedom, preser-
vation of neurological function and delays surgery, but may poten-
tially be associated with loss of the functions represented by the
affected hemisphere [8]. Therefore, the question of medical man-
agement is important. The etiology is unknown in RE but pre-
4

sumed to have a neuro-inflammatory pathological basis.
Rituximab has been widely used in rheumatoid arthritis and vas-
culitis as well as autoimmune encephalitis, anti-MUSK myasthenia
gravis, relapsing remitting multiple sclerosis, neuromyelitis optica
spectrum disorder and other neuroinflammatory disorders [20]. Its
rapid onset of action, good safety profile and established efficacy in
other neuroinflammatory disorders, makes it a good choice for
treatment of RE. We describe a series of nine patients, two of
whom had adult-onset RE with a beneficial effect on seizure bur-
den with seizure freedom in 3/9. It was especially useful in 4/9
pateints with EPC, 4/9 with no motor deficits, no worsening of def-
icits in 2/9, and halting evidence of neuroimaging progression in
5/9. No patient developed status epilepticus after receiving ritux-
imab therapy.

In the study by Thilo et al. [11], patients with RE, having fre-
quent episodes of focal motor status epilepticus improved with
rituximab achieving seizure freedom for 6 months and a 6 months
period involving non-disabling seizures. In the study by Lockman
et al. [12], a 25-year-old female with a 4 year history of epilepsy
and EPC, showed improvement with rituximab which lasted
approximately 1.5 years after the first treatment and four months
after the second noting less sustained improvement after the sec-
ond treatment. (Table 2) In the case series of three patients with
adult-onset RE by Castellano et al. [13], two received rituximab,
one showed some response to rituximab, and one did not show
any improvement. In a study by Liba et al. [10], one patient
received rituximab after 9 months with an unsatisfactory response
and underwent surgery. In our study, rituximab helped in the res-
olution of EPC in two patients and control of EPC in four patients.
MRI also showed either none or had limited progression in five
patients. Rituximab was well tolerated in our study group without
any adverse events. The mean duration of initiation of treatment
was 12 months except for 2 patients. This compares to other stud-
ies, where it was started late into disease or after patients devel-
oped drug resistant epilepsy. Only one of our patients required
surgery after reciving rituximab. In this case, rituximab was initi-
ated after the patient developed drug resistant epilepsy.

In previous studies of patients who received rituximab, this was
late in the disease process and usually after trial of other
immunotherapies. All patients showed improvement in control of
seizures, arrest or slower progression of cognitive and motor
decline, except for three patients [13,17,19]. (Table 2) In our study,
complete recovery of deficits in one patient who received ritux-
imab within one month of illness, suggests early therapy may
reverse motor deficits. Patients in the study by Lockman et al., El
Tawil et al. and Vijyanan et al. also showed improvement in motor
weakness. In the study by Vijyanan et al. [16], patients remained
seizure-free for 6 years as well noting that motor deficits stabilized
after rituximab. Laxer et al. [18], showed a favorable response in
eight of nine patients who received weekly IV infusions of ritux-
imab (375 mg/m2) for 4 weeks in one or two courses (separated
by six months). The response was present in the form of seizure
reduction (50–100%) and reduced seizure severity as well as cogni-
tive and/or motor functioning. Feyissa et al. [21], reported a 32-
year adult onset RE patient, whose seizures were well controlled
for 4 years with Rituximab, but subsequently had worsening and
was treated with brain responsive neurostimulation. Herring
et al. [18], reported five cases treated with rituximab, with
improvement in seizure burden for the initial 1–2 years in all indi-
viduals. One patient had complete resolution of EPC and one had
complete resolution of seizures after 2 years. The dose and dura-
tion of rituximab therapy was not standardized, and most studies
had given only two doses at initiation and few who used rituximab
for long term therapy. In our study, we have used repeated ritux-
imab infusion over a minimum of one year duration which also
might have helped in controlling disease activity and prevention



Table 2
Summary of previously published cases of Rasmussen’s encephalitis treated with Rituximab.

Study Age of onset
in years

Number of
patients

EPC onset
after onset of
seizure in years

Rituximab
after disease
onset in years

Response to Rituximab Rituximab Dose

Thilo, B. et al. [11] 13 1 20 7 Seizure-free for 6 months and a
further 6 months of non-disabling
seizures

375 mg/m2 weekly for 4 weeks, then
after 6 months

Lockman et al. [12] 21 1 25 6 1st course: seizure-free for
17 months, improved right hand
function
After 2nd course: partial response- no
seizures for 4 months then
recurrence

375 mg/m2 weekly for 4 weeks
requiring intermittent plasma
exchange

Castellano et al. [13] Case 1 53 3 57 4 No response 1000 mg
Case 2 44 12 3 Seizure frequency reduced to once

weekly
Case 3
47

55 Did not receive

El Tawil et al. [14] 43 1 61 18 Reduced seizure frequency and
intensity; sustained improvement in
arm function and speech output

375 mg/ m2 weekly for 4 weeks

Timarova et al. [15] 17 years 1 4 4 Reduced seizures to 2–3 focal brief
seizures but no GTCs for 18 months
After 2nd course focal seizure- 1/day
and no GTCs

3 weekly course 375 mg/m2

After 6 months: increased seizure to
6/day so 2nd course given

Vijaya et al. [16] 42 years 1 13 13 Seizure-free for 6 years, improved
weakness and speak few words

500 mg/dose� 4 doses 4 weeks apart,
as well as on mycophenolate mofetil

Sansevere et al. [17] 6 1 5 5 No response Right hemispherectomy after
3 months of Rituximab

Laxer KD et al. [18] 9 Cases
Age – 6–22

9 8 had good response
One underwent a functional
hemispherectomy 3 months
following treatment, continued to
have seizures

weekly for four doses (375 mg/m2;
5 had one treatment
and 4 received two treatments,
6 months apart

Liba et al. [19] 7 1 8 2 No response cognitive and motor
deterioration, underwent
hemispherotomy 4 year into illness

Feyissa et al. [21] 32 1 7 For 4 years good response, then
worsening

Responsive neurostimulation

Doniselli et al. [22] 20 1 No response Limited cortical resection with good
response

Herring et al. [23] 5 All had improvement in seizure
burden for 1–2 year initially, one
patient had complete resolution of
EPC, one had complete resolution of
seizures after 2 years

Peariso et al. [24] 12 1 6–8 months 6–8 months No response, bilateral disease Four-week course

EPC- Epilepsia partialis continua, GTCs- Generalized tonic convulsion.
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of relapse. None of our patients were on other immunosuppressive
agent (e.g., oral or monthly steroids) which is an important advan-
tage of rituximab. Two of our patients did not develop EPC on
rituximab, suggesting it can prevent or delay onset of EPC. So, early
initiation in patients with RE without EPC, might prevent onset of
EPC as well as development of motor deficits. Follow up MRI in five
patients also showed either stable disease or mild progression,
suggesting potential effectiveness with rituximab to arrest the dis-
ease progression. All these findings warrant a further reporting
though a prospective randomised controlled trial with a larger
number of patients receiving rituximab as a treatment for RE early
in the disease process may be logistically challenging.

The main limitation of the study is the retrospective study
design, with clinical and imaging data collected only for clinical
management. The treatment with rituximab was determined by
the patients’ clinical condition and ineligibility for surgery. The
age of onset was not uniform and we included both childhood
and adult-onset patients with RE. A major strength of our study
is the beneficial effect especially on EPC when early initiation of
therapy is begun. Because the number of patients was small, statis-
tical significance was unable to be determined.
5

Conclusion

To our knowledge, this is the largest series of RE to date about
the use of rituximab in RE. We suggest the use of rituximab be
started within the initial year of disease onset, and as a result
may lead to better control of seizures and greater stability of dis-
ease progression. Prospective comparative assessment between
rituxamab treated and untreated patients with RE may further
support our results.
Ethical statement

This observational study was approved by an institutional eth-
ical standards committee on human experimentation. A written
informed consent was obtained from all participants (or guardians
of participants) in the study for research purpose.
Conflict of interest.

Nil.



S.A. Jagtap, S. Patil, A. Joshi et al. Epilepsy & Behavior Reports 18 (2022) 100540
Acknowledgement

Nil.

Funding

This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

References

[1] Rasmussen T, Olszewski J, Lloyd-Smith D. Focal seizures due to chronic
localized encephalitis. Neurology 1958;8(6). 435–435.

[2] Bien CG, Granata T, Antozzi C, Cross JH, Dulac O, Kurthen M, et al. Pathogenesis,
diagnosis and treatment of Rasmussen encephalitis: a European consensus
statement. Brain 2005;128(Pt 3):454–71.

[3] Bien CG, Widman G, Urbach H, Sassen R, Kuczaty S, Wiestler OD, et al. The
natural history of Rasmussen’s encephalitis. Brain 2002;125(8):1751–9.

[4] Bien CG, Urbach H, Deckert M, Schramm J, Wiestler OD, Lassmann H, et al.
Diagnosis and staging of Rasmussen’s encephalitis by serial MRI and
histopathology. Neurology 2002;58(2):250–7.

[5] Varadkar S, Bien CG, Kruse CA, Jensen FE, Bauer J, Pardo CA, et al. Rasmussen’s
encephalitis: clinical features, pathobiology, and treatment advances. Lancet
Neurol 2014;13(2):195–205.

[6] Granata T, Gobbi G, Spreafico R, Vigevano F, Capovilla G, Ragona F, et al.
Rasmussen’s encephalitis: early characteristics allow diagnosis. Neurology
2003;60(3):422–5.

[7] Chiapparini L, Granata T, Farina L, Ciceri E, Erbetta A, Ragona F, et al. Diagnostic
imaging in 13 cases of Rasmussen’s encephalitis: can early MRI suggest the
diagnosis? Neuroradiology 2003;45:171–83.

[8] Hoffman CE, Ochi A, Snead 3rd OC, Widjaja E, Hawkins C, Tisdale M, et al.
Rasmussen’s encephalitis: advances in management and patient outcomes.
Childs Nerv Syst 2016;32(4):629–40.

[9] Bien CG, Gleissner U, Sassen R, Widman G, Urbach H, Elger CE. An open study of
tacrolimus therapy in Rasmussen encephalitis. Neurology 2004;62
(11):2106–9.

[10] Liba Z, Vaskova M, Zamecnik J, Kayserova J, Nohejlova H, Ebel M, et al. An
immunotherapy effect analysis in Rasmussen encephalitis. BMC Neurol
2020;20(1):359.
6

[11] Thilo B, Stingele R, Knudsen K, Boor R, Bien CG, Deuschl G, et al. A case of
Rasmussen encephalitis treated with rituximab. Nat Rev Neurol 2009;5
(8):458–62.

[12] Lockman J, Le S, Fisher RS., et al. Case report: Rasmussen’s Encephalitis treated
successfully with rituximab. Cureus 20135;(8): e136.

[13] Castellano JF, Meyer JA, Lado FA. A case series of adult-onset rasmussen’s
encephalitis: diagnostic and therapeutic challenges. Front Neurol 2017;25
(8):564.

[14] El Tawil S, Morris R, Mullatti N, Nashef L, Rajakulendran S. Adult onset
Rasmussen’s encephalitis associated with reflex language induced seizures
responsive to Rituximab therapy. Seizure 2016;42:60–2.

[15] Timarova G, Lisa I, Kukumberg P. Long-term effect of rituximab in a case with
late-onset Rasmussen’s encephalitis with anti-ganglioside IgGQ1b and anti-
GAD antibodies positivity. Case Report. Neuro Endocrinol Lett 2016;37
(3):179–83.

[16] Vijayan K, K M, R R. Rasmussen’s encephalitis. Neuro Neurosurg 2018;1(2).
[17] Sansevere AJ, Henderson LA, Stredny CM, Prabhu SP, Shah A, Sundel R, et al.

Posterior-onset Rasmussen’s encephalitis with ipsilateral cerebellar atrophy
and uveitis resistant to rituximab. Epilepsy Behav Rep 2020;21(14):100360.

[18] Laxer KD, Wilfong A, Morris GL, Andermann F. Pilot study of Rituximab to treat
chronic focal encephalitis. American epilepsy society annual conference.
Abstract 1.277.

[19] Liba Z, Sedlacek P, Sebronova V, Maulisova A, Rydenhag B, Zamecnik J, et al.
Alemtuzumab and intrathecal methotrexate failed in the therapy of
Rasmussen encephalitis. Neurol Neuroimmunol Neuroinflamm 2017;4(4):
e354.

[20] Whittam DH, Tallantyre EC, Jolles S, Huda S, Moots RJ, Kim HJ, et al. Rituximab
in neurological disease: principles, evidence and practice. Pract Neurol
2019;19(1):5–20.

[21] Feyissa AM, Mohamed AS, Tatum WO, Campbell AS, Lopez-Chiriboga AS.
Brain-responsive neurostimulation in adult-onset Rasmussen’s encephalitis.
Epilepsy Behav Rep 2021;15. 100445–100445.

[22] Doniselli FM, Deleo F, Criscuolo S, Stabile A, Pastori C, Di Giacomo R, et al. MRI
in late-onset Rasmussen encephalitis: a long-term follow-up study.
Diagnostics (Basel) 2022;12(2):502.

[23] Herring R, Messinger M, Coorg R. Effect of rituximab on seizure burden in
patients with Rasmussen encephalitis: a case series. Neurology 2018;90(15
Supplement). P5.392.

[24] Peariso K, Standridge SM, Hallinan BE, Leach JL, Miles L, Mangano FT, et al.
Presentation, diagnosis and treatment of bilateral Rasmussen’s encephalitis in
a 12-year-old female. Epileptic Disord 2013;15(3):324–32.

http://refhub.elsevier.com/S2589-9864(22)00017-X/h0005
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0005
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0010
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0010
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0010
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0015
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0015
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0020
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0020
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0020
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0025
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0025
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0025
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0030
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0030
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0030
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0035
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0035
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0035
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0040
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0040
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0040
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0045
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0045
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0045
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0050
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0050
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0050
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0055
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0055
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0055
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0065
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0065
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0065
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0070
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0070
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0070
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0075
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0075
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0075
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0075
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0080
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0085
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0085
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0085
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0095
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0095
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0095
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0095
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0100
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0100
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0100
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0105
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0105
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0105
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0110
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0110
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0110
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0115
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0115
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0115
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0120
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0120
http://refhub.elsevier.com/S2589-9864(22)00017-X/h0120

	Rituximab in Rasmussen’s encephalitis: A single center experience and review of the literature
	Introduction
	Material and methods
	Indications for starting treatment with rituximab and dose

	Results
	Demographic and features
	Electrophysiological data
	Neuroimaging findings and treatment
	Outcome

	Discussion
	Conclusion
	Ethical statement
	Conflict of interest.
	ack14
	Acknowledgement
	Funding
	References


