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Abstract The objective of the study was to identify dif-
ferences in treatment strategies for anti-NMDA receptor
encephalitis based on specialty of treating physicians,
geographic location, and years in practice. We conducted
an anonymous worldwide electronic survey through the
Practice Current section of Neurology® Clinical Practice to
appraise differences in decisions about first- and second-
line treatment and timing for initiation of second-line
treatment for anti-NMDA receptor encephalitis. 399 par-
ticipants answered all questions of the survey and were
included in the analysis. 261 (65%) were adult neurolo-
gists, 86 (22%) were neurologists treating children, and 52
(13%) were pediatric rheumatologists. 179 (45%) respon-
ders practiced in the US. The majority agreed on the use of
steroids and/or IVIg for first-line therapy and rituximab
alone as second line. Differences in initial treatment regi-
men based on specialty included increased use of plasma
exchange by adult neurologists (27%) and rituximab by
pediatric rheumatologists (29%) (;(2(4) = 27.43,
p < 0.001). Trainees opted for plasma exchange (35%) and
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junior faculty picked rituximab (15%) more as part of first
line (12(4) = 13.37, p = 0.010). There was greater usage
of anti-metabolites for second-line therapy outside of the
US (15%) (12(4) = 11.67, p = 0.020). US physicians also
utilized second-line treatment earlier than their mostly
European counterparts (14 vs. 23% used later than
2 weeks; ;(2( 1) =4.96, p = 0.026). Although treatment
patterns were similar, differences observed across spe-
cialties and geographic locations may guide the develop-
ment of consensus-driven guidelines by multi-disciplinary
task forces. These guidelines may promote treatment trials
of immunomodulators in autoimmune encephalitides.

Keywords Anti-NMDA receptor encephalitis -
Treatment - Immunotherapy

Introduction

Anti-NMDA receptor (anti-NMDAr) encephalitis is
increasingly recognized as the most common form of
immune-mediated encephalitis [1] and has generated con-
siderable attention in the neuroscience community since
the initial studies that described it between 2005 and 2007
[2, 3].

While the spectrum of clinical manifestations and sen-
sitivity of diagnostic tests have been described [4, 5], data
on the efficacy of treatment strategies are lacking and all
evidence is class IV [6]. No open label trial has been
conducted, and choices are influenced by results of large
retrospective studies [5], individual preference and anec-
dotal experience. Common protocols include tumor
removal (when present), and various combinations of
immunomodulators including high-dose corticosteroids,
intravenous immunoglobulin (IVIg), plasma exchange
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(PLEX), rituximab, cyclophosphamide, and anti-metabolite
agents (such as mycophenolate and azathioprine). Treat-
ment is usually considered a two-stage process; second-line
medications are often given in case of a lack of clinical
improvement or worsening of status after a variable
amount from time of first-line treatment administration.
There are expert opinion statements regarding the use of a
comprehensive immunotherapy regimen consisting of a
second-line agent such as rituximab upfront with first line
at the time of diagnosis [7]. Such comprehensive “induc-
tion” regimens are justified by the severity of the disease,
which can be fatal or lead to considerable morbidity if not
treated early and aggressively [8].

Anti-NMDAr encephalitis is diagnosed in all age groups
and the management of these patients often requires a
multi-disciplinary approach. In North American pediatric
hospitals, rheumatologists often assist neurologists with
immunomodulation efforts.

We hypothesized that there are differences in treatment
strategies for anti-NMDAr encephalitis, based on specialty
of treating physicians, geographic location, and years in
practice.

Methods
Survey

The electronic survey consisted of three clinical and six
demographic questions (supplemental data). Clinical
questions included: (1) Treatment of choice for first line,
(2) Timing of initiation of second-line treatment; (3)
Treatment of choice for second-line. Demographic ques-
tions were: (1) Subspecialty and population treated (neu-
rologists treating adults only, neurologists treating children
or pediatric rheumatologists); (2) Years in practice; (3)
Primary work setting; (4) Level of training; (5) Practice in
the US or outside and (6) in what state or country.

In the introduction to the survey, it was stated that the
survey questions applied to newly diagnosed patients and
not to relapses and that tumor removal, when present, was
considered part of the first-line treatment for all the
available options.

The survey was administered through an online survey
development cloud-based software and did not allow or
request responders to provide identifiable personal infor-
mation. A link to the questionnaire was available on the
Neurology® journals webpages (including Neurology®,
Neurology: Clinical Practice®, Neurology: Genetics® and
Neurology: Neuroimmunology & Neuroinflammation®) and
in the Practice Current dedicated webpage [9]. Members of
the American Academy of Neurology (AAN) also received a
link to the survey by email in the form of AAN e-News and
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AAN Editors’ Picks; members of the Childhood Arthritis and
Rheumatology Research Alliance (CARRA) received a link
to the survey by email through their mailing list. Practice
Current was also advertised by a feature article in Neurology
Today [10]. Internet Protocol (IP) address was collected to
ensure authenticity of individual responses. No award or
compensation was offered to responders.

A total of 455 responses were collected from December
2, 2015 to August 23, 2016. 399 complete questionnaires
(where all questions were answered) were included in the
analysis.

The study was certified as exempt from review by
Children’s National Health System institutional IRB.

Statistical analysis

Frequency distributions were reported for all clinical and
demographic variables.

We used Pearson’s Chi squared and Fisher Exact tests to
analyze the differences in treatment variables according to
the following demographic variables: specialty of treating
physicians (adult neurology, pediatric neurology or pedi-
atric rtheumatology); practice within the United States or
outside; and years in practice (in training; less than
10 years; 10 or more years).

For the sake of statistical analyses, and in order to group
cells that had too few responses, treatment variable
responses were clustered a priori according to the follow-
ing answers: (1) First-line treatment: (a) high-dose steroids
and/or IVIg; (b) PLEX alone or in combination with ster-
oids and/or IVIg; (c) rituximab with any combination of
steroids/PLEX and IVIg; (2) Interval between first and
second-line treatment: (a) 2 weeks or less; or (b) 3 or
4 weeks; (3) Second-line treatment: (a) rituximab alone;
(b) rituximab combined with cyclophosphamide; (c) cy-
clophosphamide alone; (d) any first-line medication alone
or in combination, excluding rituximab; (e) anti-metabo-
lites (azathioprine or mycophenolate).

Adjusted standardized residuals were generated to iden-
tify the responses accounting for group differences (adjusted
residual Z scores >1.96 were considered statistically rele-
vant). A p value <0.05 was considered statistically signifi-
cant; p values were not significant unless stated in body of
work or in figures. Statistical analyses were conducted using
SPSS version 24.0 (IBM Corp., Armonk, NY, USA).

Results
Response rates

Frequencies of clinical and demographic variables are
summarized in Table 1.
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Table 1 Frequency of demographic and clinical variables for 399 complete responses

Demographic n (%) Clinical n (%)
Specialty 1st line treatment

Adult neurology 261 (65) High-dose steroids and/or IVIg 261 (65)
Child neurology 86 (22) PLEX =+ High-dose steroids + IVIg 98 (25)
Pediatric rheumatology 52 (13) Rituximab £+ PLEX + High-dose steroids + IVIg 40 (10)
Years in practice 2nd line treatment

In training 102 (26) Rituximab 225 (56)
Less than 10 149 (37) Cyclophosphamide 9(2)
10 or more 148 (37) Rituximab + cyclophosphamide 62 (15)
Level of training Any combination of Ist line treatment 62 (15)
Faculty/board certified physician 261 (65) Anti-metabolites (azathioprine or mycophenolate) 41 (10)
Resident/fellow 102 (26) Interval between 1st and 2nd line treatment

Advanced practice practitioner 29 (7) 2 weeks or less 324 (81)
Practice in US 3 or 4 weeks 75 (19)
Yes 179 (45)

No 220 (55)

261 responders (65%) identified themselves as adult
neurologists, 86 (22%) as practitioners that took care of
children as a standard part of their practice and 52 (13%) as
pediatric rheumatologists. 102 (26%) were trainees, 261
(65%) faculty/board certified physicians and 29 (7%)
advanced practice providers. 149 (37%) of survey takers
have been in practice for 10 years or more, 148 (37%) for
less than 10 years and 102 (26%) were still in training.

The majority of responders utilize high-dose steroids
and/or IVIg for first-line treatment (n = 261, 65%) and
rituximab alone for second-line treatment (n = 225, 56%).
Other choices for first-line included: PLEX alone or in
association with high-dose steroids and/or IVIg (n = 98,
25%); rituximab in combination with PLEX and/or high-
dose steroids and/or IVIg (n = 40, 10%). Other choices for
second-line treatment were: cyclophosphamide alone
(n =9, 2%); rituximab in combination with cyclophos-
phamide (n = 62, 15%); repeating any combination of
first-line treatments (n = 62, 15%); and anti-metabolites
(n = 41, 10%).

The interval between first- and second-line treatments
was 2 weeks or less for 81% of participants (n = 324) and
3 or 4 weeks for 19% of them (n = 75).

Respondents were from 57 countries. Europe repre-
sented 44% of responses (n = 97) outside of the US.
Most represented individual nations outside of the US
were Brazil (19 responses), Italy and Spain (17 responses
each) United Kingdom (15 responses), Germany and
Saudi Arabia (11 responses each) and India (10 respon-
ses). The remaining countries had less than 10 responses
each.

Group differences based on specialty

The majority of responders across specialties (67% of adult
neurologists, 67% of neurologists that take care of children,
and 56% of pediatric rheumatologists) chose high-dose
steroids and/or IVIg as first-line treatment. The use of
PLEX and rituximab for first line resulted different based
on specialty of treating practitioners (y*(4) = 27.43,
p < 0.001): 27% percent of adult neurologists chose PLEX
alone or in combination with IVIg and/or high-dose ster-
oids, compared to 15% of pediatric rheumatologists and
21% of child neurologists. 29% of pediatric rheumatolo-
gists recommend to include rituximab in the first-line
treatment, versus 6% of adult neurologists and 12% of
child neurologists (Fig. 1). PLEX usage by adult neurolo-
gists and initial rituximab by pediatric rheumatologists
were the cells with significant residuals in this analysis.
We also observed several treatment pattern differences
in choice of second-line treatments (x2(8) = 23.12,
p = 0.003). While rituximab alone received the majority of
responses from all specialties, neurologists that take care of
children chose it less (with significant adjusted residual)
than adult neurologists and pediatric rheumatologists (46
vs. 57 vs. 67%). Pediatric theumatologists opted to repeat
any combination of first-line treatments less (with signifi-
cant adjusted residual) than adult neurologist and child
neurologists (6 vs. 16 vs. 19%). Pediatric rheumatologists
utilized anti-metabolites (azathioprine or mycophenolate)
less (with significant adjusted residual) than adult neurol-
ogists and child neurologists (2 vs. 12 vs. 10%). Adult
neurologists used cyclophosphamide alone less than

@ Springer



650 J Neurol (2017) 264:647-653
Fig. 1 First-line treatment 80%

responses grouped by specialty.
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pediatric rheumatologists (1 vs. 7%) but not much differ-
ently than child neurologists (3%). Cyclophosphamide
variation had a significant residual in this analysis although
there were a small number of overall responses for this
intervention. We found no major differences for the com-
bination of rituximab and cyclophosphamide (Fig. 2).

We also found no statistically significant differences
across specialties for the interval between first- and second-
line treatment, with the majority recommending initiation
of second-line therapy after 2 weeks or less from initial
treatment.

Group differences comparing United States
and other countries

We observed agreement on the choices of first-line treat-
ments between US and other countries. The majority

Fig. 2 Second-line treatment 80%
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recommended high-dose steroids and/or IVIg (63 vs. 67%)
as initial therapy.

Second-line treatments were given earlier by physicians
residing in the US ()(2(1) = 4.96, p = 0.026). Only 14% of
US practitioners recommend second-line treatment three or
four weeks after first-line, compared to 23% of non-US
responders.

Choice of second-line therapy agent seemed to differ
based on location of the respondents (12(4) = 11.67,
p = 0.020). Participants across the world agree with the
choice of rituximab alone as second-line treatment (60% of
US responses vs. 53% of other countries), but survey takers
outside of the US utilize anti-metabolites more often than
US responders (15 vs. 5%). This discrepancy in anti-
metabolite usage was the only cell with significant residual
in this analysis. No other statistically significant differences
were found for other second-line options (Fig. 3). These

B Adult neurology
Child neurology

B Pediatric rheumatology
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Fig. 3 Second-line treatment 80%
responses comparing United
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Relative frequency of responses
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line treatment comparing US vs.
other countries, revealing
overall consensus except for the
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results were similar in a subanalysis that excluded pediatric
rheumatologists and studied responses only from adult and
pediatric neurologists.

Group differences based on years in practice

There were differences in first-line treatment choices when
analyzed by years in practice (*(4) = 13.37, p = 0.010).
The majority of responders in all experience groups chose
high-dose steroids and/or IVIg as first-line treatment (59% of
trainees, 69% of physician in practice for 10 years or more
and 66% of those in practice for less than 10 years). The two
cells that had significant residuals were PLEX and rituximab
usage: trainees recommend PLEX alone or in combination
with high-dose steroids and/or IVIg more often than both
physician groups (35 vs. 19 vs. 22%, respectively); physicians
in practice for less than 10 years recommended the use of
combination therapy including rituximab as initial therapy
more often than trainees and senior physicians (15 vs. 6 vs.
8%, respectively). We did not observe pattern differences for
second-line therapy choice or the interval between first- and
second-line when analyzing by experience.

Discussion

For the first time in such a large-scale survey, we provided
a snapshot of current treatment strategies for anti-NMDAr
encephalitis and appraised differences among specialties
(adult neurology, child neurology, and pediatric rheuma-
tology), length of professional experience (training, less
than 10 years and 10 or more years) and between the
United States and other countries. Given the current lack of
evidence on the effectiveness and superiority of any
treatment regimen, [11] our findings can contribute to the

Rituximab

B US M Other countries

* = significant adjusted
standardized residuals

*

15%

14%
. . . . “

Rituximab +
Cyclophosphamide

17%

3% 2%

Cyclophosphamide Antimetabolite

ongoing discussion on immunotherapy for the most
prevalent form of immune-mediated encephalitis.

For first-line treatment, while the majority of respon-
dents agreed on the use of the widely available and rela-
tively well-tolerated high-dose steroids and/or IVIg, adult
neurologists seemed more comfortable with initial PLEX
usage than the other groups. This could potentially be
attributed to the fact that this technique is generally con-
sidered more invasive and, therefore, may be reserved
upfront for particularly severe cases or older children in
pediatric institutions. It is worth noting that the efficacy of
PLEX, and potentially IVIg, may be limited for this dis-
ease, considering that removal of circulating antibodies
may work systemically, but this cannot alter the patho-
logical process that happens inside the central nervous
system where abundant intra-thecal production of autoan-
tibodies occurs and infiltrates of plasma cells and plas-
mablasts have been previously described [12].

Rituximab is the second-line treatment of choice for the
majority of responders in all specialty groups, but we found
that pediatric rheumatologists recommend its use more
often than the other groups both as part of a comprehensive
initial immunotherapy regimen and as second-line treat-
ment. This may be the result of more familiarity and
comfort with this monoclonal antibody, which they rou-
tinely utilize for a variety of rheumatic diseases [13, 14].
Additionally, pediatric rheumatologists may only be con-
sulted for more severe presentations or after failure of
traditional first-line agents. Meanwhile, rituximab’s usage
in neurological diseases such as multiple sclerosis, neu-
romyelitis optica, peripheral neuropathies, or myasthenia
gravis is relatively more recent [15] and skewed towards
the adult population. The observed differences may also be
influenced by a younger age of pediatric rheumatologists
that participated in the survey.
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In the largest available retrospective cohort study of anti-
NMDAr encephalitis [5] (577 patients of which 211 were
children), 76% of patients who received second-line treat-
ment (23% of total patients) and did not have a teratoma
were prescribed rituximab. The authors concluded that the
use of second-line therapy resulted in better outcome and
reduced the risk of relapses. The relative paucity of expe-
rience with this drug in children with primary neurological
diseases may also account for the fact that for second-line
therapy child neurology respondents in our survey tended to
repeat first-line treatments (or resort to PLEX) and use
rituximab less frequently than the other groups. In our group
analysis, PLEX is considered a first-line treatment (as per
convention in seminal papers), while it is possible that some
child neurologists may consider it a “second-line” agent
and use it as an escalation therapy, potentially contributing
to the observed differences. Along the same lines, we
observed that pediatric rheumatologists chose cyclophos-
phamide alone more often as a second-line therapy perhaps
due to its usage as standard of care in a variety of life
threatening rheumatic diseases that affect the brain such as
neuropsychiatric lupus and primary CNS vasculitis. Yet,
only a minority of physicians (independent of specialty)
recommend its usage, probably due to its slow mechanism
of action and significant side-effect profile [16].

When we compared second-line treatment strategies
between US and other countries we found general consensus
on first-line and second-line treatments, with the exception of
anti-metabolites which were prescribed more often outside
of the US. In the case of azathioprine, it is possible that
Europe’s historical background with the medication and
longer experience may account for the difference. Interest-
ingly, a previous survey of gastroenterologists about the
treatment of inflammatory bowel diseases found that aza-
thioprine is prescribed more frequently in Europe than in
North America [17]. Respondents from outside of the US
that reside in countries with a single health payer system may
also have greater barriers to accessing rituximab, due to its
cost, than oral anti-metabolites.

Responders from the US utilized second-line agents
earlier than their counterparts in other parts of the globe,
again potentially owing to access to these immunomodu-
lators. The decision to intervene sooner with second tier
medications seems supported by the evidence that early
first-line treatment resulted in better outcome and fewer
relapses [5, 18], but requires confirmation with further
studies analyzing the specific contribution of a shorter
interval between therapies in relation to outcomes and time
to recovery.

In terms of differences based on years in practice, we
observed that trainees included PLEX in the first-line
treatment regimen more than the other experience groups.
It is possible that the comfort level with more aggressive
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treatments is more prevalent during training when residents
are supervised and take care of sicker patients in ICU
settings. Studies have shown that trainees are more confi-
dent than faculty about the correctness of their diagnoses
[19] and that the ability to “slow down” or temper treat-
ment decisions often comes with experience [20]. The
other experience difference we observed was that young
faculty chose a comprehensive first-line immunotherapy
regimen that included rituximab more than older respon-
dents. Current evidence on the effectiveness of this
approach is based on expert opinion [7] and requires con-
firmation with further studies.

Limitations

Our survey study’s sample size was limited to representa-
tion of members from AAN or CARRA and readers of the
Neurology® group journals and may not be entirely rep-
resentative of global practice. Indeed, the pediatric
rheumatologists that completed our survey make up less
than 20% of the boarded pediatric rheumatologists in North
America; both them and neurologists who participated may
be a self-selected group with more comfort with autoim-
mune encephalitides (AE). Moreover, we did not ask sur-
vey takers to document how many cases of AE they have
treated. Due to anonymity of the respondents, another
possible limitation of the research design is the possibility
that the responses were inaccurate or misrepresented [21].
Further surveys with a different sampling technique may be
necessary to better examine the reproducibility of the
associations we highlight.

Conclusions

This study provides current information about “real-life”
differences in treatment strategies for anti-NMDAr
encephalitis. Clinical trials may be difficult to fund and
initiate due to the heterogeneity and severity of many
patients and the costs and side-effect profiles of second-line
agents. A potential approach to enhance the care of patients
with NMDAr encephalitis may include ad hoc taskforces
(representing different specialties such as neurology,
rheumatology, psychiatry, pharmacology), developing
standardized consensus-driven treatment regimens (treat-
ment arms) that can be utilized in clinical care and whose
outcomes can then be prospectively assessed. We believe
that our survey data may serve as an additional resource for
such work groups.

Acknowledgements The authors would like to thank the managing
editor of Neurology Clinical Practice, Mrs. Sharon Quimby, for her
contribution to the creation of the electronic survey.



J Neurol (2017) 264:647-653

653

Compliance with ethical standards

Ethical standards The present study was certified as research
exempt from IRB review by Children’s National Health System
Institutional Review Board Committee in accordance with article 45
CFR 46.101(b)—Category 2 (Research involving the use of educa-
tional tests, survey procedures, interview procedures or observation of
public behavior). The manuscript does not contain clinical studies or
patient data.

Conflicts of interest The authors declare that they have no conflict of
interest.

References

1. Granerod J, Ambrose HE, Davies NWS, Clewley JP, Walsh AL,
Morgan D et al (2010) Causes of encephalitis and differences in
their clinical presentations in England: a multicentre, population-
based prospective study. Lancet Infect Dis 10:835-844

2. Vitaliani R, Mason W, Ances B, Zwerdling T, Jiang Z, Dalmau J
(2005) Paraneoplastic encephalitis, psychiatric symptoms, and
hypoventilation in ovarian teratoma. Ann Neurol 58:594-604

3. Dalmau J, Tuzun E, Wu HY, Masjuan J, Rossi JE, Voloschin A
et al (2007) Paraneoplastic anti-N-methyl-p-aspartate receptor
encephalitis associated with ovarian teratoma. Ann Neurol
61:25-36

4. Dalmau J, Gleichman AJ, Hughes EG, Rossi JE, Peng X, Lai M
et al (2008) Anti-NMDA receptor encephalitis: case series and
analysis of the effects of antibodies. Lancet Neurol 7:1091-1098

5. Titulaer MJ, McCracken L, Gabilondo I, Armangué T, Glaser C,
lizuka T et al (2013) Treatment and prognostic factors for long-
term outcome in patients with anti-NMDA receptor encephalitis:
an observational cohort study. Lancet Neurol 12:157-165

6. Gronseth GS, Woodroffe LM, Getchius TS (2011) Clinical
practice guideline process manual. American Academy of Neu-
rology, St. Paul

7. Bartolini L (2016) Practice current: how do you treat anti-NMDA
receptor encephalitis? Neurol Clin Pract 6:69-72

8. Irani SR, Bera K, Waters P, Zuliani L, Maxwell S, Zandi MS et al
(2010) N-methyl-d-aspartate antibody encephalitis: temporal
progression of clinical and paraclinical observations in a pre-
dominantly non-paraneoplastic disorder of both sexes. Brain
133:1655-1667

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

. Practice current. http://cp.neurology.org/site/misc/practice_cur

rent.xhtml. Accessed 12 Dec 2016

Talan J (2016) When guidelines aren’t available, how do you
treat...?: neurology turns to clinical practice surveys. Neurol
Today 16(4):33-34

Gastaldi M, Thouin A, Vincent A (2016) Antibody-mediated
autoimmune encephalopathies and immunotherapies. Neurother-
apeutics 13:147-162

Martinez-Hernandez E, Horvath J, Shiloh-Malawsky Y, Sangha
N, Martinez-Lage M, Dalmau J (2011) Analysis of complement
and plasma cells in the brain of patients with anti-NMDAR
encephalitis. Neurology 77:589-593

Rath E, Zwerina J, Oppl B, Nell-Duxneuner V (2015) Efficacy
and safety of rituximab in rheumatic diseases. Wien Med
Wochenschr 165:28-35

Tambralli A, Beukelman T, Cron RQ, Stoll ML (2015) Safety
and efficacy of rituximab in childhood-onset systemic lupus
erythematosus and other rheumatic diseases. J Rheumatol
42:541-546

Kosmidis ML, Dalakas MC (2010) Practical considerations on
the use of rituximab in autoimmune neurological disorders. Ther
Adv Neurol Disord 3:93-105

Brummaier T, Pohanka E, Studnicka-Benke A, Pieringer H
(2013) Using cyclophosphamide in inflammatory rheumatic dis-
eases. Eur J Intern Med 24:590-596

Meuwissen SG, Ewe K, Gassull MA, Geboes K, Jewell D, Pal-
lone F et al (2000) IOIBD questionnaire on the clinical use of
azathioprine, 6-mercaptopurine, cyclosporin A and methotrexate
in the treatment of inflammatory bowel diseases. Eur J Gas-
troenterol Hepatol 12:13-18

Kurian M, Fluss J, Korff C (2012) Anti-NMDA receptor
encephalitis: the importance of early diagnosis and aggressive
immunotherapy in tumor negative pediatric patients. Eur J Pae-
diatr Neurol 16:764-765

Friedman CP, Gatti GG, Franz TM, Murphy GC, Wolf FM,
Heckerling PS et al (2005) Do physicians know when their
diagnoses are correct? Implications for decision support and error
reduction. J Gen Intern Med 20:334-339

Moulton CA, Regehr G, Mylopoulos M, MacRae HM (2007)
Slowing down when you should: a new model of expert judg-
ment. Acad Med 82:5S109-S116

Fricker RD (2012) Sampling Methods for Web and E-mail Sur-
veys. In: Fielding N, Lee RM, Blank G (eds) The SAGE hand-
book of online research methods. SAGE Publications, London

@ Springer


http://cp.neurology.org/site/misc/practice_current.xhtml
http://cp.neurology.org/site/misc/practice_current.xhtml

	Differences in treatment of anti-NMDA receptor encephalitis: results of a worldwide survey
	Abstract
	Introduction
	Methods
	Survey
	Statistical analysis

	Results
	Response rates
	Group differences based on specialty
	Group differences comparing United States and other countries
	Group differences based on years in practice

	Discussion
	Limitations

	Conclusions
	Acknowledgements
	References




