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1 | INTRODUCTION

N-Methyl-D-Aspartate Receptor (NMDAR) is glutamate-
gated ion channel that is associated with normal brain func-
tion." N-Methyl-D-Aspartate Receptor play an important role
in cognition and behavior. NMDAR blocking agents may cause
manifestations such as psychosis.2 In recent years, the role of
anti-NMDAR antibodies in the development of psychiatric
symptoms has been emphasized.3 Anti-NMDAR autoimmune
encephalitis is a relatively new neuropsychiatric disease that

In this study, while presenting a clinical case with early psychiatric manifestations,
we emphasized the need to pay attention to neurological diagnoses such as Anti N-
Methyl-D-Aspartate Receptor (NMDAR) encephalitis at the time of manifestation of

these common symptoms.

anti N-Methyl-D-aspartate receptor encephalitis, cognitive impairment, neuroleptic malignant

has been described in the last two decades.* Characteristics
such as psychosis, seizures, abnormal movements, coma, and
dysautonomia are manifestations of this disorder.” So that up
to two thirds of these patients are first referred to psychiatric
centers.’ Cognitive deficits such as working memory deficits
have also been suggested as long-lasting consequences of the
disease.” In this study, while presenting a clinical case with
early psychiatric manifestations, we point out the need to pay
attention to rare neurological diagnoses in the presence of pa-
tients with common psychiatric manifestations.
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2 | CASE HISTORY

The patient was a 14-year-old girl who suddenly became
delusional and talked irrelevantly. She became pessimistic
about those around her and considered them her enemies.
She mentioned that her mother was her enemy and that she
intended to destroy her. She also said that the neighbors in-
tended to harm her. In a short time, she had a severe reduction
in contact with others and a decrease in personal hygiene. A
few days later, she was transported to the general hospital
following physical aggression and breaking windows. In the
hospital, she was sedated with medication due to the sever-
ity of her aggression. There, she received various specialized
consultations. Various services, including neurology, infec-
tious diseases, internal medicine, and emergency medicine,
discharged the patient from their services and asked for psy-
chiatric consultation. Due to the fact that the patient's psy-
chiatric manifestations could not be justified by his clinical
condition, the patient was referred to a reference hospital for
further evaluation of neurological issues. During psychiatric
and neurological diagnostic evaluation, while receiving some
doses of the injectable haloperidol/biperiden during a week
in the emergency room at the time of the initial assessment,
she developed fever (her body temperature rose up 39°C) and
became in a stupor state and disconnected from the environ-
ment in the referral hospital. She developed muscle rigidity
during the assessment. At that time, in the laboratory tests,
the CPK was equal to 4000 U/L. Also, in order to find the
possible source of infection as a cause of fever, peripheral
blood smear, urine analysis, blood and urine culture, and
chest X-ray were performed that all the results were negative.
According to the symptoms, she was diagnosed with neuro-
leptic malignant syndrome (NMS). Subsequently, the use of
neuroleptic drugs was discontinued and she was treated with
bromocriptine (2.5 mg twice a day for up to seven days) and
other clinical supportive care measures for the treatment of
NMS.

Also, in the initial diagnostic evaluations, in the first
hospital, the cerebrospinal fluid analysis was reported to be
normal. Later, herpes simplex virus (HSV) PCR in CSF was
reported negative. In addition, brain MRI with contrast was
reported to be normal. Also, in the referral hospital, tests re-
lated to vasculitis disorders, such as systemic lupus erythe-
matosus (SLE), were normal as well. Other tests for chronic
infections such as tuberculosis, brucellosis, and neurosyph-
ilis (PPD, Wright, Coombs Wright, and VDRL tests) were
reported to be normal. The patient did not have a history of
recent travel, but all necessary measures were taken to inves-
tigate related tropical infections with the opinion and advice
of an infectious disease specialist. In the diagnostic evalua-
tions, mitochondrial disorders were evaluated in the labora-
tory tests (blood lactate and pyruvate and their ratio) which
was reported as normal.
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Also, the patient underwent neurological examination.
There was no papilloedema. The pupil reflex was normal,
and the eye movements seemed normal despite the patient's
lack of proper cooperation. In the examination of the limbs,
despite the lack of proper cooperation, based on the observa-
tion of the patient's movements, there was no paralysis and
deep tendon reflexes (DTR) related to the limbs were 2+ and
symmetric and plantar reflex was normal (down). At this
stage, pain, temperature or deep touch sensory examinations
were not possible due to the patient's condition. We also oc-
casionally observed oromandibular dyskinesia and dystonic
condition in the patient's left hand.

With the initial treatment of NMS, there was a relative
improvement in the patient in terms of clinical condition. She
recovered from fever and tachycardia, and her laboratory tests
returned to normal and she was in stable condition in terms
of vital signs.

Subsequently, after an initial recovery and while continu-
ing hospitalization in the second hospital, she again experi-
enced a 40-degree fever and underwent diagnostic evaluation
for infectious problems. In routine workup, Complete Blood
Count (CBC), Erythrocyte Sedimentation Rate (ESR), C-
Reactive Protein (CRP), Blood Urea Nitrogen (BUN), creati-
nine (Cr), and routine electrolytes were normal. In addition to
symptomatic treatment to control fever, she was treated with
empirical antibiotics (imipenem 500mg /IV/two times daily
plus vancomycine 750 mg/IV/two times daily). Related di-
agnostic evaluations including peripheral blood smear, urine
analysis, blood and urine culture, chest X-ray, and lumbar
puncture were negative. It was while there was no clinical
response to antibiotic therapy. Due to nonresponse to any
antibiotic treatment with sufficient duration and dosage, this
treatment was discontinued by the consulted infectious dis-
ease specialist.

According to the patient's clinical manifestations, one of
the initial probable diagnoses for the patient in the referral
hospital was issues related to autoimmune encephalopa-
thies, for which blood tests (panels—Hu. Yo, VC2. Ri, Ma2,
Amphiphysin, NMDA receptor, Caspr2, and AMPA recep-
tor) were requested for the patient. During the control of
the patient's clinical condition, the answers of the requested
panels related to the patient were prepared, which reported
positive results in terms of anti-NMDAR antibodies in blood.
Based on this and due to the lack of any clinical response of
the patient to antibiotic treatments and other care measures
and medication side effects caused by antipsychotics with-
out a specific improvement in the patient's psychiatric con-
dition, the initial diagnosis of autoimmune encephalitis was
made for the patient. According to anti-NMDAR Ab positive,
the patient was treated with corticosteroids. Treatment was
started with a daily intravenous of 1000 mg methylprednis-
olone for 5 days and then continued with oral prednisolone
50 mg/day and gradually reduced and discontinued over a
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period of one month. However, in the meantime, the patient's
behavioral symptoms and agitation were controlled using so-
dium valproate at a daily dose of 500 mg and a low dose of
olanzapine at a dose of one quarter to half a 5 mg tablet daily.
Also, regular clinical examinations and related laboratory
tests were performed regularly to potential risk assessment of
NMS recurrence. Tumor workup was negative for teratoma
and other tumors.

Following the preparation of the anti-NMDAR Ab test re-
sult and the onset of corticosteroids, the clinical response was
clear and rapid. The patient's fever went down, and she recov-
ered from delirious states. However, she still did not estab-
lish effective verbal communication. Gradually, the patient
regained the ability to eat normally and was able to grasp the
spoon while eating and began to write in broken lines. Also,
she began talking to family and acquaintances, but generally
did not communicate well with the medical and nursing team.

At the time of discharge (after twenty-two days of hos-
pitalization and one week after starting corticosteroid treat-
ment), the psychotic symptoms had marked improvement and
orientation was complete, but short-term memory (immedi-
ate and delayed recall), sustained attention, verbal fluency,
and executive function were abnormal, using bedside mental
state screening tests including mini-mental state examination
test (MMSE), trail-making tests A and B and clock drawing
test. Reading was normal but writing was partially disturbed.
One month after discharge, she underwent a follow-up visit
by a psychiatrist and a neurologist. The patient's condition
was under control in terms of psychiatric issues. She had a
good relationship with those around him and was not wor-
ried about being harmed by them. Her sleep and appetite
were also good. Applying MMSE, verbal fluency, and trail-
making tests, she still had some degrees of impairment in
attention, verbal fluency, and executive function, with normal
orientation and improvements in memory.

The patient was followed up two months after the first visit
and then every 3 months. Nine months after her discharge,
she was allowed to return to school. There, she had a good
educational status. In addition, in terms of functional status,
reading and writing performance, and verbal communica-
tion, she was in normal condition. However, she sometimes
complained of fatigue and still had some degree of impaired
concentration. Following her situation at school, her behavior
compared to her peers was reported to be appropriate.

3 | DISCUSSION

Acute encephalitis is a rapidly progressive encephalopathy
that usually manifests itself in less than 6 weeks and develops
into inflammation.® There are various infectious and nonin-
fectious causes for this condition. Noninfectious causes have
become very important, especially in recent years. ° In fact,

due to the treatable nature of the immune encephalitis, much
attention has been paid to this group in recent years.lo

Lejuste et al noted the existence of several nonspecific
psychiatric presentations in patients with a definitive diag-
nosis of Anti-NMDAR encephalitis. They stated that this
diagnosis should be suspected if there are psychiatric mani-
festations, especially among women with some concomitant
neurological symptoms.11 This point has been emphasized
in other case studies. Mohammad et al presented a clinical
case, pointing out the vulnerability of this group of patients
to classical neuroleptic medications and described these pa-
tients as susceptible to NMS due to the use of these drugs.12
As can be seen, in our patient, a young woman with early
psychiatric manifestations with some neurological symptoms
such as impaired verbal communication and memory impair-
ment needed to use antipsychotic medications, which led to
the symptoms of NMS. A point that draws the need for more
attention in similar situations to the possible diagnosis of
Anti-NMDAR encephalitis.

NMDARSs play important roles in excitatory neurotrans-
mission and synaptic plasticity.13 Tong et al, pointing to
the various evidences obtained in recent years, introduced
NMDARESs as effective factors in the pathophysiology of neu-
rological and psychiatric disorders.' They also reported a
positive association between serum antibody levels and per-
formance of verbal learning, working memory, and process-
ing speed.

Based on the experiences gained so far, the treatment
management of Anti-NMDAR encephalitis requires multi-
disciplinary measures that an important part of which is
immunomodulation therapy. On the other hand, controlling
behavior disturbance, psychosis and catatonia requires
short-term and long-term psychiatric measures.”> Xu et al,
in their report on the treatment management of 220 patients
with Anti-NMDAR encephalitis between 2011 and 2017,
used first-line immunotherapy including glucocorticoids,
IV immunoglobulin, or plasmapheresis alone or combined
in 99.5% of cases and used second-line immunotherapy in-
cluded rituximab, cyclophosphamide alone, or combined in
7.3% of cases. Long-term immunotherapy (for more than a
year) was also used in 53.2% of patients.16

According to some reports, including the report of Liu
et al, which assessed the outcome of seizures in patients
with Anti-NMDAR encephalitis, seizure freedom usually
occurs between 6 months and two years after the onset of
symptoms and long-term use of antiepileptic drugs is usually
not required.l7 Also, due to the common co-occurrence of
ovarian teratoma, especially in women of reproductive age,
with Anti-NMDAR encephalitis, attention to the aspects of
surgical treatment is also part of the treatment management
of this disease.'®

Regarding the neuropsychological consequences of
Anti-NMDAR encephalitis, Bruijn et al, following Dutch
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children and adolescents with this disorder, reported that
more than half of them returned to their previous school
level. They reported ongoing problems such as fatigue and
some cognitive deficits, including decreased concentra-
tion among a group of them.'® Cainelli et al, referring to
the limitations of information on the neuropsychological
consequences of Anti-NMDAR encephalitis in children,
reported long-term deficits in attention and executive
function in about half of the children with Anti-NMDAR
encephalitis under study.20 Warren et al also cited cogni-
tive symptoms as prominent symptoms during the patients'
recovery.”!

In our patient, 9 months after the illness, despite her
return to the previous level of education, she still had oc-
casional fatigue and some cognitive deficits (like some
deficits in attention and executive function.). However,
behavioral problems and other cognitive deficits showed
marked improvement.

4 | CONCLUSIONS

Anti-NMDAR encephalitis has received serious attention
from various aspects of diagnosis and treatment in recent
years. The presence of overlap among psychiatric and neu-
rological manifestations on the one hand and the response
to immune regulatory therapies in the treatment of this dis-
order, emphasizes the need to pay attention to this disease
and consider its possibility in cases of clinical suspicion. It
seems necessary to pay attention to the long-term neuropsy-
chological consequences of this disease, such as cognitive
impairment and executive dysfunction, especially during the
manifestation in childhood and adolescence. Further research
in this area seems to be necessary.

ACKNOWLEDGMENT

We thank all physicians, nurses, social workers, and other
staff for controlling and monitoring the patient's clinical con-
dition and relevant social care.

CONFLICT OF INTEREST
No conflicts of interest were declared.

AUTHOR CONTRIBUTIONS

Zahra Vahabi and Farnaz Etesam: involved in literature
check, reviewed the manuscript, and edited the draft. Atefeh
Zandifar: involved in literature check and wrote the initial
draft of the manuscript. Rahim Badrfam: wrote the initial
draft of the manuscript, reshaped it into this manuscript, final
submission. Fatemeh Alizadeh: involved in literature check
and reviewed the manuscript. All the authors read and ap-
proved the final manuscript.

DATA AVAILABILITY STATEMENT
The data that support the points made in this study are avail-
able at the request from the corresponding author.

ORCID

Atefeh Zandifar “= https://orcid.org/0000-0002-4725-1734
Rahim Badrfam “= https://orcid.org/0000-0001-9808-1678
REFERENCES

1. Pearlman DM, Najjar S. Meta-analysis of the association between
N-methyl-d-aspartate receptor antibodies and schizophrenia, schi-
zoaffective disorder, bipolar disorder, and major depressive disor-
der. Schizophr Res. 2014;157(1-3):249-258.

2. Masdeu JC, Dalmau J, Berman KF. NMDA receptor internaliza-
tion by autoantibodies: a reversible mechanism underlying psycho-
sis? Trends Neurosci. 2016;39(5):300-310.

3. Hoffmann C, Zong S, Mané-Damas M, Molenaar P, Losen M,
Martinez-Martinez P. Autoantibodies in neuropsychiatric disor-
ders. Antibodies. 2016;5(2):9.

4. Osuagwu FC, Mohiuddin SS, Malas N. Autoimmune encephalop-
athy beyond anti-NMDAR encephalitis: the case of an adolescent
male with antiacetylcholine receptor ganglionic neuronal antibody
encephalitis. Psychosomatics. 2019;60(4):416.

5. DalmauJ, Graus F. Antibody-mediated encephalitis. N Engl J Med.
2018;378(9):840-851.

6. Dalmau J, Gleichman AJ, Hughes EG, et al. Anti-NMDA-receptor
encephalitis: case series and analysis of the effects of antibodies.
Lancet Neurol. 2008;7(12):1091-1098.

7. Stein H, Barbosa J, Rosa-Justicia M, et al. Reduced serial depen-
dence suggests deficits in synaptic potentiation in anti-NMDAR
encephalitis and schizophrenia. Nat Commun. 2020;11(1):1-11.

8. Graus F, Titulaer MJ, Balu R, et al. A clinical approach to diagnosis
of autoimmune encephalitis. Lancet Neurol. 2016;15(4):391-404.

9. Dubey D, Pittock SJ, Kelly CR, et al. Autoimmune encephalitis
epidemiology and a comparison to infectious encephalitis. Ann
Neurol. 2018;83(1):166-177.

10. Armangue T, Leypoldt F, Dalmau J. Auto-immune encephalitis as
differential diagnosis of infectious encephalitis. Curr Opin Neurol.
2014;27(3):361.

11. Lejuste F, Thomas L, Picard G, et al. Neuroleptic intolerance in
patients with anti-NMDAR encephalitis. Neurol-Neuroimmunol
Neuroinflamm. 2016;3(5):e280.

12. Mohammad SS, Wallace G, Ramanathan S, Brilot F, Dale RC.
Antipsychotic-induced akathisia and neuroleptic malignant
syndrome in anti-NMDAR encephalitis. Ann Clin Psychiatry.
2014;26(3):1e-2e.

13. Yao L, Zhou Q. Enhancing NMDA receptor function: recent prog-
ress on allosteric modulators. Neural Plast. 2017;2017:2875904.

14. TongJ, Huang J, Luo X, et al. Elevated serum anti-NMDA receptor
antibody levels in first-episode patients with schizophrenia. Brain
Behav Immun. 2019;81:213-219.

15. Warren N, O'Gorman C, McKeon G, Swayne A, Blum S, Siskind
D. Psychiatric management of anti-NMDAR encephalitis: a cohort
analysis. Psychol Med. 2019;1-6. https://doi.org/10.1017/S0033
291719003283

16. Xu X, Lu Q, Huang Y, et al. Anti-NMDAR encephalitis: a
single-center, longitudinal study in China. Neurol-Neuroimmunol
Neuroinflamm. 2020;7(1):e633.


https://orcid.org/0000-0002-4725-1734
https://orcid.org/0000-0002-4725-1734
https://orcid.org/0000-0001-9808-1678
https://orcid.org/0000-0001-9808-1678
https://doi.org/10.1017/S0033291719003283
https://doi.org/10.1017/S0033291719003283

le LEy_ClinicaI Case Reports

17.
18.
19.

20.

VAHABI ET AL

Open Access,

Liu X, Yan B, Wang R, et al. Seizure outcomes in patients
with anti-NMDAR encephalitis: a follow-up study. Epilepsia.
2017:58(12):2104-2111.

Delangle R, Demeret S, Canlorbe G, et al. Anti-NMDA receptor
encephalitis associated with ovarian tumor: the gynecologist point
of view. Arch Gynecol Obstet. 2020;302(2):315-320.

De Bruijn MA, Aarsen FK, Van Oosterhout MP, et al. Long-term
neuropsychological outcome following pediatric anti-NMDAR en-
cephalitis. Neurology. 2018;90(22):1997-¢2005.

Cainelli E, Nosadini M, Sartori S, Suppiej A. Neuropsychological
and psychopathological profile of anti-Nmdar encephalitis: a pos-
sible pathophysiological model for pediatric neuropsychiatric dis-
orders. Arch Clin Neuropsychol. 2019;34(8):1309-1319.

. Warren N, Siskind D, O'gorman C. Refining the psychiatric syn-

drome of anti-N-methyl-d-aspartate receptor encephalitis. Acta
Psychiatr Scand. 2018;138(5):401-408.

How to cite this article: Vahabi Z, Etesam F,
Zandifar A, Alizadeh F, Badrfam R. Anti N-Methyl-
D-Aspartate (NMDA) receptor encephalitis: from
psychosis to cognitive impairment. Clin Case Rep.
2021:;9:2174-2178. https://doi.org/10.1002/ccr3.3974



https://doi.org/10.1002/ccr3.3974

