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Abstract

Int roduct ion: Ant i-NMDA receptor (NMDAR) encephalit is usually develops as a mult istage 
syndrome with a broad dif ferent ial diagnosis.
Pat ient s:  We report  2 pat ients with ant i-NMDAR encephalit is and a clinical picture typical 
of this disorder but  whose init ial evaluat ion suggested other aet iologies.
Discussion:  The frequent  development  of this disorder in young individuals present ing 
with psychiat ric manifestat ions often suggests other diagnost ic possibilit ies, most  
commonly viral encephalit is, psychiat ric disorders, and neurolept ic malignant  syndrome. 
In addition, several less clearly deined syndromes or descriptively reported disorders in 
adult  and paediat ric pat ients were likely cases of ant i-NMDAR encephalit is.
Conclusions:  Ant i-NMDAR encephalit is should be considered in young individuals with 
subacute presentat ion of psychiat ric symptoms, abnormal movements, and autonomic 
dysfunct ion. The clinical and immunological characterizat ion of this disorder has lead to 
the identiication of new antibodies that affect memory, learning, behaviour and 
psychosis.
© 2010 Sociedad Española de Neurología. Published by Elsevier España, S.L. All rights 
reserved.
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Diagnóstico diferencial en la encefalitis por anticuerpos contra el receptor NMDA

Resumen

Int roducción:  La encefalit is por ant icuerpos cont ra el receptor de NMDA (NMDAR) suele 
desarrollarse como un síndrome característ ico de evolución mult ifásica y diagnóst ico di-
ferencial amplio.
Pacient es:  Presentamos a 2 pacientes diagnost icadas de encefalit is por ant icuerpos  
NMDAR con un cuadro clínico t ípico, pero que inicialmente señaló ot ras et iologías.
Discusión:  La afectación frecuente de pacientes j óvenes con manifestaciones psiquiát ri-
cas prominentes indica frecuentemente ot ras consideraciones diagnóst icas; las más fre-
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Introduction

In 2007, a type of encephalit is associated with ant ibodies 
against  the NMDA receptor (NMDAR) was discovered.1 This is 
a cell membrane receptor with crit ical roles in synapt ic 
t ransmission and neuronal plast icity.2 Immune at tack against  
this receptor produces characterist ic clinical symptoms 
that  affect  mult iple systems and develop in predictable 
stages. After prodromal symptoms that  may include 
headache, fever and respiratory or digest ive t ract  symptoms, 
pat ients develop prominent  psychiat ric symptoms (agitat ion, 
mania, hallucinat ions, paranoia). These psychiat ric 
symptoms usually precede convulsive seizures and pat ients 
progress towards a rapid deteriorat ion of consciousness, 
mut ism, catatonia, abnormal facial,  body or limb movements 
and autonomic dysfunct ions.3 The syndrome usually affects 
young pat ients. Its associat ion with tumours depends on age 
and gender, and is most  common in women over 18, who 
present  ovarian teratoma in 56% of cases.4 This syndrome, 
despite the severity of the condition and the signiicant 
neurological impairment , are potent ially reversible, with 
symptom improvement  in reverse chronological presentat ion 
phases. The symptoms respond well to both tumour 
t reatment , if  present , and to immunotherapy.3 However, 
diagnosis is st il l very often delayed in most  cases. Relat ive 
ignorance of the disease is only one cause. The clinical 
features of its presentation and the poor speciicity of the 
usual analyt ical and radiological tests are often misleading. 
Various infect ious diseases, as well as toxic-metabolic, 
psychiat ric and autoimmune diseases tend to be considered 
at  the beginning and as the symptoms develop.5 This art icle 
reviews the dif ferent ial diagnoses of this disease in 2 cases 
of pat ients with ant i-NMDAR encephalit is.

Patients

Case 1

Female, 34 years old with polycyst ic ovary syndrome, who 
was found at  her home suffering a case of confusion. Upon 
arrival at  the hospital,  she presented a generalised tonic-
clonic seizure that  resolved after administ rat ion of 4mg of 
lorazepam and 1g of phenytoin. She required t racheal 
intubat ion and sedat ion was maintained unt il she was 

admit ted. She referred a case with one week evolut ion of 
general malaise, fever and headache. On admission, she 
had fever of 38.7°C, with no other abnormalit ies upon 
examinat ion. Symptomatology did not  point  towards any 
other infect ious foci,  neck st if fness or signs of meningeal 
irritat ion. Lumbar puncture revealed a pleocytosis of 26 
cells/ ml, predominant ly lymphocyt ic, with protein at  0.55 
g/ l and glucose at  77 mg/ dl. Blood tests, urine toxics and 
computed tomography (CT) showed no relevant indings. 
Empirical t reatment  with 10 mg/ kg of int ravenous (IV) 
acyclovir every 8h was init iated. Sedat ion was removed 
without  complicat ions. Cranial magnet ic resonance imaging 
(MRI) showed a bilateral signal increase in the medial and 
frontobasal temporal regions in luid attenuation sequences 
(FLAIR). The elect roencephalogram (EEG) showed no 
epilept ic act ivity. Polymerase chain react ion (PCR) for 
herpes simplex virus (HSV) was negat ive, so the acyclovir 
t reatment  was stopped. The pat ient  showed a good 
evolut ion and was discharged asymptomat ic with 500 mg 
levet iracetam every 12h as the only t reatment .

The day after discharge, the pat ient  applied for 
readmission to the hospital.  She had suffered episodes of 
agitation with signiicant aggression towards close relatives. 
She reported having had visions of assault ing her son. She 
did not  present  fever and showed no other symptoms. She 
was readmit ted with a diagnosis of psychot ic episode. 
Levet iracetam was replaced by valproic acid, at  IV dose of 
1,500 mg and a maintenance dose of 500 mg/ 8h, and 
t reatment  with acyclovir was resumed. A new lumbar 
puncture showed cerebrospinal luid (CSF) with 30 cells/ml, 
protein content  of 0.58 g/ l and normal glucose. Oligoclonal 
bands were detected in luid, with an intrathecal 
immunoglobulin synthesis pat tern. 

Bacteria and fungus cultures, Lyme, Epstein-Barr virus 
and arbovirus serologies and a new HSV PCR were all 
negat ive. This t ime, it  was decided to maintain acyclovir.  
Serology for human immunodeiciency virus and the search 
for ant inuclear, ant ineut rophil cytoplasm, ant iperoxidase 
and ant i-LGI1 (previously at t ributed to potassium channels) 
ant ibodies, as well as ant ibodies associated with classic 
paraneoplast ic syndrome, were all negat ive. The EEG now 
showed a generally slower polymorphic act ivity. A second 
MRI revealed, in addition to the indings from the previous 
test , meningeal gadolinium enhancement . During her stay 
at  the hospital,  the neurological status of the pat ient  

cuentes son las encefalit is virales, los procesos psiquiát ricos y el síndrome neurolépt ico 
maligno. Varios síndromes previamente deinidos de manera parcial o descriptiva en 
adultos y pacientes pediát ricos probablemente eran casos de encefalit is ant i-NMDAR.
Conclusiones:  La encefalit is ant i-NMDAR debe considerarse en pacientes j óvenes con ma-
nifestaciones psiquiát ricas subagudas, movimientos anormales y alteraciones autonómi-
cas. La caracterización clínica e inmunológica de esta enfermedad ha llevado a la iden-
tiicación de nuevos anticuerpos que afectan a procesos de memoria, aprendizaje, 
conducta y psicosis.
© 2010 Sociedad Española de Neurología. Publicado por Elsevier España, S.L. Todos los 
derechos reservados.
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worsened progressively. She became very agitated and 
aggressive, so she was t reated with lorazepam and 
olanzapine. Her level of consciousness progressed from a 
phase of confusion, aggression and withdrawal to a situat ion 
of dissociated response to st imuli coupled with lack of 
response to pain, but  st rong opposit ion to passive eye 
opening. During this period, the pat ient  presented 
generalised muscle rigidity with normal relexes, constant 
facial grimacing, kicking leg movements and right  arm 
dystonic posture. She had a fever peak of 39°C, episodes of 
bradycardia with systolic pauses of up to 15s, arterial 
hypotension and hypovent ilat ion, and she required 
reintubation. The creatine kinase (CPK) igures were always 
normal. No elect rophysiological correlat ion with abnormal 
movements was revealed on EEG monitoring. Ant i-NMDA 
receptor ant ibodies were detected both in serum and in 
CSF. A pelvic CT scan revealed an ovarian teratoma. The 
pat ient  received 10 IV boluses of 1 g methylprednisolone 
and 5 sessions of plasmapheresis in 10 days, followed by 5 
days of IV immunoglobulin (Ig), and inally one bolus of 
cyclophosphamide 750 mg/ m2 body surface area. A salpingo-
oophorectomy was also performed. The abnormal 
movements improved irst, then the autonomic phenomena 
and, inally, the level of alertness. The patient was 
discharged with affectat ion of frontal funct ions including 
init iat ive, planning and memory, from which she recovered 
completely within 3 months.

Case 2

Female, 15 years old, who was diagnosed with 
encephalopathy of unknown aet iology in 2005. In that  
episode, she presented visual hallucinat ions, paranoid 
ideas, aggressiveness, tachycardia and hypertension. The 
clinical manifestat ions were blamed on clinical seizures due 
to an EEG with spike-wave act ivity in the left  temporal 
region, but  the symptoms did not  improve after 
oxcarbazepine t reatment  and EEG normalisat ion. After 
receiving haloperidol for the episodes of aggression, she 
presented a decreased level of consciousness associated to 
dystonic posit ions of the upper ext remit ies. She was 
prescribed benzt ropine and haloperidol was replaced by 
quet iapine, with part ial improvement  of symptoms. The 
CSF and MRI were normal. After receiving 5 boluses of 1 g 
methylprednisolone, the pat ient  recovered completely 
from her symptoms. She returned to her normal life, and 
showed good performance at  school.

In June 2008, she was hospitalised again with symptoms 
of aggression, impulsive behaviour, suicide threats, 
coprolalia, insomnia and complex visual hallucinat ions. She 
saw “ white-bearded men on all fours” . Various ant ipsychot ic 
drugs failed to cont rol the symptoms. She was diagnosed 
with a psychot ic episode; the case was referred to a 
psychiat ric facilit y and there she was t reated with lithium 
and olanzapine. One week later, an episode of seizures 
mot ivated performing a lumbar puncture. The result  was 
CSF with 7 cells/ ml, protein content  of 0.65 g/ l and normal 
glucose. Oxcarbazepine and ant ibiot ic therapy were 
prescribed. During this new admission, she presented fever 
of 38°C, muscle st if fness and episodes of confusion, 
agitation and auditory hallucinations. The igures for CPK 

reached 18,000 IU/ l.  She required t reatment  with high 
doses of labetalol to cont rol blood pressure. Toxins in urine 
were negat ive, as was the search for infect ious agents and 
metabolic disorders, including porphyrins. EEG monitoring 
revealed no seizure act ivity coinciding with agitat ion or 
autonomic episodes or with abnormal movements. The MRI 
was normal. A screening for tumours using thoracic-
abdominal-pelvic CT was negat ive. The pat ient  returned to 
the psychiat ric cent re with a diagnosis of refractory 
psychosis. She received 12 sessions of elect roconvulsive 
therapy. Weeks later, ant i-NMDAR ant ibodies were 
discovered in a CSF sample that had been iled during the 
2005 episode. The clinical case remit ted substant ially upon 
reduct ion of ant ipsychot ic medicat ion, and it  was decided 
not  to use immunosuppressive agents.

In December 2008, the pat ient  suffered a new relapse, 
with episodes of agitat ion and aggressiveness. She was 
prescribed t reatment  with 5 boluses of 1 g methylprednisolone 
and 5 sessions of IV Ig, with limited improvement  of 
symptoms. The patient was discharged with signiicant 
sequelae. Personality disorder with bizarre behaviour, 
attention deicit, impulsiveness, and occasional episodes of 
agitat ion and aggressiveness persisted. She also presented 
mnemonic dificulties, hallucinations, insomnia and poor 
bowel cont rol.  She received outpat ient  t reatment  with 
rituximab, which was not  effect ive. For the last  3 months, 
she has followed t reatment  with cyclophosphamide at  a 
dose of 50 mg per day. Relat ives report  that , since then, the 
pat ient  has shown a gradual improvement . She is oriented, 
has regained bowel and bladder cont rol,  achieved a 
normalizat ion of sleep and a decrease in hallucinat ions and 
episodes of aggression.

Discussion

These 2 cases il lust rate the main diseases commonly 
mistaken init ially for cases of ant i-NMDAR encephalit is. 
The presentation of the irst case with fever, headache and 
altered level of  consciousness, accompanied by generalised 
tonic-clonic seizure and CSF with inlammatory 
characterist ics, requires ruling out  a viral process in the 
irst place. Of particular relevance among these is herpetic 
meningoencephalit is (HE), and in some cases, rabies, given 
that  the broad clinical spect rum may overlap with ant i-
NMDAR encephalit is. 5 Herpes simplex virus has a high 
morbidit y-mortalit y and a curat ive ant iviral t reatment . It  
is characterised by rapid presentat ion with focal symptoms 
and decreased level of consciousness. Due to the afinity of 
the virus for the limbic system, it  is accompanied by 
memory and behaviour alterat ions. 6 The diagnosis is based 
on neuroradiological and CSF indings that indicate 
haemorrhagic encephalitis and is conirmed by virus PCR, a 
test with 94% sensitivity and 98% speciicity.7 Rabies causes 
prominent  psychiat ric disorders, altered level of 
consciousness, abnormal movements, hypersalivat ion and 
other autonomic alterat ions reminiscent  of  the acute phase 
of NMDAR ant ibody syndrome. There is no t reatment , and 
its mortality is of 100%. The diagnosis is conirmed by cell 
culture or virus PCR. Ant i-NMDAR encephalit is may have a 
prodromic phase similar to that  of  a viral infect ion. 
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However, there are clinical dif ferences that  may lead to 
the diagnosis. Psychiat ric manifestat ions are far more 
frequent ,  appear in almost  all pat ients and often represent  
the irst manifestation.4,5 Typical movement  disorders such 
as orofacial grimacing, choreiform movements, kicking or 
l imb dystonia point  to the diagnosis of  ant i-NMDAR 
encephalit is.

The 2 cases presented showed prominent  psychiat ric 
symptoms. In the second, episodes of aggressiveness and 
impulsiveness, as well as the manifestat ion of suicidal ideas 
and hallucinat ions, init ially pointed to psychosis. Psychosis 
is an alterat ion in the percept ion of realit y with 
hallucinat ions, disorganised thinking and a behavioural 
disorder marked by impulsiveness and aggressiveness. It  is 
part  of numerous psychiat ric disorders, including 
schizophrenia, bipolar disorder or depression. The 
consumpt ion of drugs for recreat ion or with therapeut ic 
purposes, as well as various neurological diseases, can 
produce psychot ic symptoms. Ruling out  an organic origin in 
cases of psychosis is typically a point of conlict between 
psychiat rists and neurologists. Some aspects may help to 
dif ferent iate between them. Auditory hallucinat ions are 
t radit ionally considered as features of psychiat ric cases. 
However, their presence is not  pathognomonic nor do other 
types of hallucinat ions rule out  purely psychiat ric causes. It  
is important  to ident ify possible psychot ic features in the 
previous personality of the pat ient . The presence of other 
symptoms or focal signs point  to an organic origin. Up to 
77% of pat ients with ant i-NMDAR encephalit is begin with 
psychiat ric symptoms, and these appear in the course of 
the disease in all pat ients.3 Family members often report  
changes in behaviour or personality, aggressiveness, visual 
or auditory hallucinat ions and delusions, somet imes with a 
myst ical or religious content . In the recovery phase, many 
pat ients develop apathy and withdrawal, with a tendency 
towards echolalia and echopraxia. In general, these 
symptoms respond poorly to standard ant ipsychot ic 
t reatment .

The presence of seizures can be confusing. Some 
antiepileptic drugs such as levetiracetam, used in the irst 
pat ient , have known psychiat ric side effects. The 
development of psychosis after a seizure has been classiied 
as post ictal psychosis.8 In these cases, psychosis can occur 
after the crisis has been followed by a lucid period of 1 
week, may last  up to 3 months and has been associated with 
a history of encephalit is; these facts indicate that  some 
pat ients with post ictal psychosis may have suffered ant i-
NMDAR encephalit is. However, psychiat ric manifestat ions 
of ant i-NMDAR encephalit is generally precede the 
development  of epilept ic seizures.

Another diagnosis to be considered is neurolept ic 
malignant  syndrome (NMS). The 2 pat ients presented had 
developed, at  some stage of the disease, fever, altered 
level of consciousness, muscle rigidity, and dysautonomia, 
and both had received neurolept ics. This syndrome may 
occur after the irst dose of medication and is most 
commonly associated with a rapid escalat ion of the dose, 
high doses and classic neurolept ics. It  usually presents the 
symptom tet rad in a rapid and sequent ial manner.9 These 
symptoms are very common in ant i-NMDAR encephalit is 
with or without  prior neurolept ic medicat ion.10 

Rhabdomyolysis may also occur, with elevated CPK and 
acute kidney inj ury. However, in ant i-NMDAR encephalit is, 
symptoms resembling NMS occur in the context  of a broader 
condit ion that  generally includes catatonic features and 
abnormal movements. In pat ients t reated with neurolept ics, 
the main doubt  is whether the symptoms common to NMS 
are due to only encephalit is, to a t rue NMS or to the 
coexistence of both processes.

Ant i-NMDAR encephalit is has historically been mistaken 
for dif ferent  toxic-metabolic, infect ious and autoimmune 
diseases, as well as multiple processes deined by purely 
descript ive terms (table 1).15-19 For example, encephalit is 
lethargica is composed of a spect rum of symptoms ranging 
from akinet ic mut ism to a hyperkinet ic condit ion, or from 
insomnia to hypersomnia. This symptomat ic spect rum is 
dificult to explain with a single pathogenic mechanism. It 
is likely that  each variety hides within it  several diseases 
with dif ferent  pathogenic mechanisms. Consequent ly, it  
was not  surprising that , when ret rospect ively considering 
the serum or CSF of patients with processes deined as 
“ encephalit is and dyskinesia”  or “ dyskinet ic encephalit is 
lethargica” , approximately 50% of cases presented ant i-
NMDAR ant ibodies.5,11 The discovery of this autoimmunity 
not only pathogenetically reines and uniies some of these 
processes, it  also leads to the search for similar mechanisms 
to explain other diseases whose aet iology is not  established. 
For example, some processes with purely psychiat ric 
manifestat ions, memory alterat ion or limbic involvement  

Table 1 Dif ferent ial diagnosis of encephalit is by 

ant i-NMDA

Most  f requent  diagnoses

Psychosis, schizophrenia, catatonia, malignant  catatonia

Infect ions or post -infect ious syndromes (viral,  Mycoplasm, 

  PANDAS)

Drug abuse

Malignant  neurolept ic syndrome

Encephalit is lethargica

Hashimoto encephalopathy

Descript ive ent it ies which resemble ant i-NMDA  

 encephal it is

Demonic Possession15

Acquired reversible aut ist ic syndrome in acute  

 encephalopathic il lness in children16

Coma associated with intense bursts of abnormal  

 movements and long-last ing cognit ive disturbances17

Immune-mediated chorea encephalopathy syndrome in  

 childhood18

Acute dif fuse lymphocyt ic meningoencephalit is *

Acute reversible limbic encephalit is *

Acute j uvenile female non-herpet ic encephalit is *

Acute j uvenile non-herpet ic encephalit is *

Acute encephalit is with refractory part ial seizures *

PANDAS: Paediat ric Autoimmune Neuropsychiat ric Disorders 

Associated with St reptococcal infect ions. 

* Some of these pat ients init ially diagnosed with these 

descript ive terms later proved to have ant i-NMDA receptor 

ant ibodies.19
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syndromes are due to ant i-AMPA ant ibodies or GABAB 
receptors.12,13

The importance of these synapt ic immunit ies is that  the 
clinical course correlates with the concent rat ion of 
ant ibodies, part icularly in the CSF, and that , despite the 
durat ion or severity of symptoms, they generally respond to 
immunotherapy. With respect  to the basic study, ant ibodies 
direct ly alter synapt ic ant igens and clinical cases are similar 
to animal models in which receptors have been genet ically 
or pharmacologically altered.14 This reveals a new category 
of cent ral nervous system processes direct ly mediated by 
receptor ant ibodies with crit ical roles in processes of 
memory, learning, behaviour and psychosis.
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