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CASE REPORT

Late relapse of anti‑N‑methyl‑d‑aspartate 
receptor (NMDAR) encephalitis: a case report
Hamidreza Amiri1, Mehdi Karimi2*    and Fakhreddin Shariatmadari3 

Abstract 

Background  Anti-N-methyl-d-aspartate receptor encephalitis is a sporadic autoimmune disorder of the brain 
that presents in a variety of neuropsychiatric manifestations, including seizures, psychosis, and alterations in behavior. 
N-methyl-d-aspartate receptor is primarily seen in young females. Although this disease can be treated, it can relapse 
in rare cases. Relapsing typically occurs within the early years following the initial episode and is exceedingly rare 
after 5 years.

Case presentation  In this case study, we report on a 16-year-old Iranian female experiencing a relapse of anti-N-me-
thyl-d-aspartate receptor encephalitis 8 years after her initial diagnosis. She was admitted to the hospital with dys-
phasia (a speech disorder) and dyslexia (reading and writing impairment). A thorough clinical evaluation revealed 
the presence of anti-glutamate receptor type N-methyl-d-aspartate receptor antibodies in her serum and cerebrospi-
nal fluid, confirming the diagnosis. Following treatment with immunotherapy and plasmapheresis, she made a com-
plete recovery.

Conclusion  This case of relapsing anti-N-methyl-d-aspartate receptor encephalitis, occurring more than 5 years 
after the initial episode, is exceptionally rare. This late relapse underscores the importance of long-term follow-up 
for patients with this condition.

Keywords  Autoimmune encephalitis, Anti-NMDA encephalitis, Anti-N-methyl-d-aspartate receptor encephalitis, 
Relapsing encephalitis, Anti-NMDA antibody, Case report

Introduction
In recent years, anti-N-methyl-d-aspartate receptor 
(NMDAR) encephalitis has garnered increasing rec-
ognition as a critical entity in autoimmune neurology. 
Characterized by its protean manifestations and often 
challenging diagnostic pathways, this disorder high-
lights the intricate interplay between immunological 

dysregulation and central nervous system function. 
While the acute phase and early relapses of NMDAR 
encephalitis have been extensively documented, the 
phenomenon of late relapses remains relatively under-
explored. Understanding the clinical features, risk fac-
tors, and optimal treatment strategies for late relapse is 
crucial for healthcare providers managing patients with 
anti-NMDAR encephalitis. This late relapse highlights 
the importance of long-term follow-up of these patients.

In this case report study, we presented a case of 
relapsed anti-NMDAR encephalitis over 8 years after the 
first episode. This case report underscores the impor-
tance of considering anti-NMDA receptor encephalitis 
in patients with unexplained neurological symptoms, 
particularly when routine blood tests, medical brain 
imaging, and electroencephalogram (EEG) results do not 
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reveal abnormalities. In addition, this case report indi-
cates the potential for late recurrence of this disease sev-
eral years following the first diagnosis. Physicians should 
consider the late relapse of this disease. This underscores 
the significance of conducting long-term follow-up with 
and surveillance of patients with this disease, and in 
the case of suspicious symptoms, the patient should be 
checked for recurrence.

Case presentation
Case presentation and patient information
A 16-year-old Iranian female was brought to the hospi-
tal by her parent with a chief complaint of progressive 
speech impairment over the past 2 weeks. Initially, she 
experienced difficulty pronouncing certain letters, which 
worsened to intermittent stuttering during verbal com-
munication. Over time, she also exhibited impairment in 
reading and writing. Concurrently, her parents noticed 
emotional instability, atypical behaviors, and a decline 
in interest. She occasionally displayed disorientation to 
time and place, affecting her judgment. Additionally, she 
developed delusional thoughts, mistaking her imagina-
tion for reality, causing significant anxiety.

Although the patient had no relevant family history of 
neurological or psychiatric disorders, she had a signifi-
cant past medical history. Her parents stated that, 8 years 
ago, she experienced similar symptoms to her current 
presentation, which included a seizure. After a compre-
hensive examination, she was diagnosed with anti-N-me-
thyl-d-aspartate receptor (NMDAR) encephalitis. Then, 
she was treated with high-dose corticosteroids, immuno-
therapy, plasmapheresis, and plasma exchange, leading to 
a complete recovery without lasting neurological issues.

Clinical findings
Physical examination
The patient underwent detailed neurological and physical 
examinations by a specialist. Significant findings included 
neurological symptoms such as altered mental status, 
agitation, paranoia, hallucinations, and mood swings. 
Physical assessments revealed movement disorders such 
as facial twitching, involuntary writhing, and abnor-
mal muscle contractions, leading to unusual postures. 
Initially, she exhibited generalized hyperreflexia and 
increased muscle tone. Cognitive tests showed fluctuat-
ing consciousness levels and impaired executive function. 
Throughout her hospitalization, she developed limb dys-
tonia, indicating advancing neurological impairment.

Laboratory findings
Comprehensive blood tests were conducted to evalu-
ate the patient’s blood to find any abnormalities and aid 
in differential diagnosis. This included complete blood 

counts (CBC), coagulation tests, a serum electrolyte 
panel, thyroid function tests (TFT), renal function tests 
(RFT), a comprehensive metabolic panel (CMP), para-
neoplastic antibodies, and an autoimmune panel. These 
tests were requested to evaluate the patient and exclude 
other potential causes.

CBC, coagulation, and serum electrolyte tests were 
conducted to evaluate the patient’s blood cells, aiming to 
rule out infection and inflammation. The results showed 
no abnormality.

Additionally, RFT and TFT were performed to exclude 
the possibility of thyroiditis or uremic encephalopathy 
(UE), which can present with similar symptoms. The 
results showed no significant abnormalities, indicating 
these organs’ infection, inflammation, or dysfunction.

Paraneoplastic antibodies and an autoimmune panel 
(ANCA-c, ANCA-p, anti-phospholipid IgG, anti-NMO, 
anti-SSA/Ro, anti-SSB/La, anti-dsDNA) were negative, 
and only serum anti-NMDAR antibodies showed a posi-
tive result.

The cerebrospinal fluid (CSF) analysis revealed a slight 
elevation in white blood cells (pleocytosis) and protein 
levels but no other significant abnormalities. Notably, the 
CSF tested positive for anti-NMDAR antibodies, with a 
titer level of 1000, confirming the presence of these anti-
bodies in the nervous system (Table 1).

Diagnostic medical imaging
To examine the patient more closely, computed tomogra-
phy (CT) scan and magnetic resonance imaging (MRI) of 
the brain; chest X-ray (CXR); ultrasound of the thyroid, 
abdomen, and pelvis; and electroencephalogram (EEG) 
tests were requested and performed.

In thyroid ultrasound, both thyroid lobes were normal 
with homogeneous parenchymal echo and without solid-
cystic lesions, and no abnormal findings were seen. In the 
uterus and ovary ultrasound, the uterus and ovaries had 
normal echo and dimensions, and there was no evidence 
of cystic or solid lesions.

The MRI findings were normal, but several diffuse cor-
tical hyperintensities were observed, consistent with the 
patient’s history of anti-NMDAR encephalitis. This may 
indicate an inflammatory process related to a relapse. 
However, the overall normal findings and the absence of 
abnormalities in complementary imaging studies, includ-
ing brain CT, chest X-ray, and ultrasounds, suggest no 
concurrent structural or systemic pathology. The EEG 
was also evaluated and found normal (Figs. 1, 2, 3).

Diagnosis
Finally, on the basis of the clinical findings (signs and 
symptoms, medical history of patients), medical imag-
ing results, and laboratory findings (antibodies detected 
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Table 1  Results of CSF analysis

WBC white blood cells, LDH lactate dehydrogenase, Ig immunoglobulin

Test Normal range Result Interpretations

Appearance Clear/colorless Clear/colorless Normal in appearance

Gram stain Negative Negative Normal, no infection

WBC > 5 cells/µL 8 cells/µL Mild pleocytosis, indicating inflammation

Glucose 40–57 mg/dL 48 mg/dL Normal range

Protein 15–45 mg/dL 54 mg/dL Elevated, suggesting a disrupted blood–brain barrier

LDH 0.3–3.0 U/L 3.9 U/L Elevated, may indicate inflammation or neuronal damage

Oligoclonal bands Negative or few (< 5 bands) Positive (multiple bands) Reflects intrathecal immune activity

IgG index 0.3–0.7 0.9 Elevated, indicating an intrathecal immune response

IgM index 0.2–0.6 0.3 Normal range

NMDA receptor antibodies Negative Positive (titer: 1000) Confirmatory of anti-NMDA receptor encephalitis

Fig. 1  Magnetic resonance imaging findings. Brain magnetic resonance imaging sequences revealed no suspicious signal alterations a the time 
of diagnosis



Page 4 of 10Amiri et al. Journal of Medical Case Reports          (2024) 18:575 

in the serum and CSF, blood analysis), this patient was 
diagnosed with “late relapse of anti-N-methyl-d-aspar-
tate receptor (NMDAR) encephalitis.”

We encountered several diagnostic challenges. The 
recurrence of symptoms years after the initial episode 
complicated timely recognition, especially when rou-
tine tests and imaging showed no abnormalities. This 
situation required a high level of clinical suspicion and 
comprehensive testing. Additionally, identifying the 
NMDAR autoantibody presented its own difficulties, as 
our facility lacked the necessary resources, necessitat-
ing the time-consuming process of sending samples to 
another center.

Treatment
The patient underwent treatment with a combination of 
immunotherapy, symptomatic management, and sup-
portive care. Immunotherapy reduces inflammation and 
modulates the immune system.

As the first line of treatment, she received intravenous 
methylprednisolone (IVMP) and intravenous immuno-
globulin (IVIG) for five consecutive days. After being 
administered these drugs for 5 days, the patient was only 
slightly better, but there was no satisfactory improvement 
in her symptoms.

Plasmapheresis
The patient underwent 10 plasmapheresis sessions—
initially, 5 sessions were administered daily, followed by 
5 sessions spaced every other day—to help remove the 
harmful NMDA antibodies from her serum. Her vital 
signs and overall condition were carefully monitored 
throughout each session to ensure her safety. After the 
sixth session, her symptoms showed some improve-
ment. We also conducted blood tests before and after 
each session to track the treatment’s effectiveness and 
monitor her electrolyte levels. Following each session, 
the patient was observed for any immediate adverse 
effects, such as low blood pressure, bleeding, or aller-
gic reactions. Her neurological status was regularly 
assessed, and laboratory tests, including antibody titers 
and imaging, were used to evaluate her prognosis.

As part of her treatment, she also received a low-dose 
prednisolone at 20 mg per day, which was gradually 
reduced by 5 mg each week over the course of a month 
and then discontinued. The patient tolerated the treat-
ment well, with no adverse effects observed.

Table  2 demonstrates the treatment regimen of the 
patients.

Fig. 2  Brain magnetic resonance imaging (MRI)
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Follow‑up of the patient
After the patient was discharged from the hospital, her 
neurologists and immunologists regularly followed up 
with her. She underwent periodic neurocognitive assess-
ments to evaluate her recovery and her need for contin-
ued rehabilitation. Additionally, her CBC, LFT, and RFT 
were periodically monitored. Finally, her serum anti-
glutamate receptor NMDA decreased, and the symp-
toms and signs improved ultimately approximately 40 

days after starting the treatment. Figure 4 demonstrates a 
summary of this female patient.

Review of anti‑NMDAR encephalitis
Anti-N-methyl-d-aspartate receptor (NMDAR) enceph-
alitis is a rare autoimmune disease characterized by 
immune-mediated depletion of NMDA glutamate recep-
tors. It leads to a spectrum of progressive neuropsychi-
atric symptoms ranging from psychosis to seizures and 
cognitive impairment [1]. It is the most common form 
of autoimmune encephalitis in which antibodies are pro-
duced against the NMDA receptor [2–4] and may affect 1 
in 1.5 million people annually [5].

This disease has significant neurological and psychiat-
ric implications [6]. It can cause a clinical syndrome with 
memory and cognitive disturbances, speech disorders, 
psychosis, abnormal behavior, irritability, movement 
disorders, seizures, impaired consciousness, and even 
weight loss. While the clinical course typically involves 
an acute phase followed by gradual improvement with 
immunotherapy, late relapses can occur, posing a par-
ticular challenge for diagnosis and treatment [2, 7]. It 

Fig. 3  Electroencephalogram (EEG) findings

Table 2  Treatment regimen of anti-NMDAR encephalitis

IVMP, intravenous methylprednisolone; IVIG, intravenous immunoglobulin

Medications Dosage Duration/total dose

IVMP 1 g/day 5 days (5 g in 5 days)

IVIG 24 g/day 5 days (120 g in 5 days)

Plasmapheresis Exchange 1.5 plasma 
volumes per session

10 sessions

Prednisolone 20, 15, 10, and 5 mg/day 4 weeks (gradual reduc-
tion by 5 mg every 
week)
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has been observed that approximately one in six patients 
may encounter a relapse of the disease [8]. Most patients 
experience an initial relapse during the first 2 years [9], 
and relapses are rare 5 years after the first episode [10].

Pathophysiology
Anti-N-methyl-d-aspartate receptor (NMDAR) encepha-
litis is characterized by autoimmune processes targeting 
the NR1 subunit of NMDA receptors, leading to pro-
found neurologic dysfunction. The primary pathophysi-
ological mechanism involves autoantibody-mediated 
internalization of NMDA receptors triggered by bind-
ing to the NR1 subunit [4]. This reduces the number of 
functional receptors crucial for glutamatergic signaling 
and synaptic plasticity. These autoantibodies also disrupt 
the interaction between NMDA receptors and ephrin-B2 
receptors (EPHB2R), exacerbating receptor internaliza-
tion. The disease pathogenesis further entails complex 
immune responses: B cells produce pathogenic antibod-
ies facilitated by elevated levels of B cell activating factor 
(BAFF), while CD4+ and CD8+ T cells support this pro-
cess [11]. Dysregulation of cytokines and chemokines, 
such as elevated pro-inflammatory cytokines (IL-6 and 
TNF-α) and chemokines (CXCL10 and CXCL13), along 
with disrupted anti-inflammatory responses (IL-10 and 

IL-13), contribute to blood–brain barrier disruption and 
immune cell infiltration into the CNS. This inflammatory 
milieu and neuronal receptor loss lead to altered synaptic 
function, impaired plasticity, and diverse neuropsychi-
atric symptoms. Understanding these intricate mecha-
nisms is crucial for developing targeted therapies aimed 
at improving outcomes for patients with anti-NMDAR 
encephalitis. [1, 4, 11, 12].

Diagnosis
The diagnostic criteria for anti-NMDAR encephalitis 
divide cases into two groups, “probable” and “definite,” 
depending on the various clinical and laboratory param-
eters [13]. The disease can be easily diagnosed by detect-
ing antibodies in the blood or cerebrospinal fluid (CSF). 
Neuroimaging may show no abnormalities, and antibody 
test results may take several weeks to confirm [14]. The 
clinical diagnostic criteria are reliable in determining the 
initiation of immunomodulatory therapy in cases that 
positively meet the criteria [15].

Treatment
The initial treatment for anti-NMDAR encephalitis 
involves primary immunotherapy, typically combin-
ing high-dose steroids, immunoglobulins, and plasma 

Fig. 4  A summary of the case
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exchange. If this proves ineffective, secondary immu-
notherapy with rituximab and immunosuppressants is 
recommended to enhance results and prevent recur-
rence. For relapses, first-line treatments include intra-
venous methylprednisolone at 1 g per day for 3–5 days 
and intravenous immunoglobulin at 2 g/kg of body 
weight. If the response is inadequate, second-line 
treatments with rituximab, a monoclonal antibody 
targeting CD20 on B cells, and cyclophosphamide, an 
immunosuppressant, are used in severe or refractory 
cases [1, 16–18].

Prognosis
While anti-NMDAR encephalitis is a severe condition, 
timely identification and treatment typically result in 
favorable outcomes for most patients. Effective early 
management generally leads to positive long-term 
effects, although some individuals may endure persis-
tent symptoms or relapses requiring continual treat-
ment. Prognosis varies: approximately 75% of patients 
recover entirely or experience minor deficits, whereas 
25% may suffer severe disabilities. The mortality rate 
for anti-NMDAR encephalitis is between 8% and 
10%. The primary triggers are believed to be tumors 
or viruses that disrupt the blood–brain barrier via 
immune and inflammatory responses. Early detection 
and treatment play a crucial role in improving patient 
outcomes [1, 19, 20].

Discussion
Prior research has indicated that a considerable frac-
tion of individuals diagnosed with anti-NMDA receptor 
encephalitis may relapse, and early detection and treat-
ment of the disease are crucial to prevent relapses [16]. 
The relapse rate has been reported to be between 8% and 
36.4% [8, 9]. These relapses mainly occur in the first 1 or 
2 years. Several factors can affect the recurrence of the 
disease. Female patients may have an increased suscep-
tibility to recurrence [9], as well as delays in receiving 
therapy [9, 21, 22]. Immunotherapy at the first episode 
reduces the risk of relapses [23].

A study by Gong et al. showed that 82% of relapses 
occurred within the initial 2-year period [9]. Few cases 
have been reported to have a more than 5-year gap 
between the first and the last episode [23, 24] (Fig.  5). 
However, in most cases, the severity of the disease in the 
relapse is less than in the initial phase [8, 9, 25]. In some 
cases, the relapse can be very severe [26].

Table 3 presents a comprehensive analysis of some late 
relapses of anti-NMDAR encephalitis.

In summary, this case report highlights the potential 
occurrence of delayed relapse in individuals diagnosed 
with anti-NMDA receptor encephalitis, thereby empha-
sizing the importance of extended monitoring and 
long-term follow-up. The management of a late relapse 
of anti-NMDAR encephalitis is multifaceted, involving 
re-confirmation of diagnosis, aggressive immunother-
apy, symptomatic management, and supportive care. 
Long-term immunosuppression and regular follow-up 

Fig. 5  The interval between the initial phase and recurrence in previous case reports
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are critical to prevent further relapses and manage 
persistent or new symptoms. Collaboration among 
neurologists, immunologists, psychiatrists, and other 
healthcare professionals is essential for optimal patient 
outcomes. Considering that reported cases of late 
relapse of anti-NMDAR encephalitis worldwide are 
scarce, our suggestion for future studies is to explore 
the occurrence of this disease and its underlying factors 
in diverse geographical regions.

Key clinical message
Anti-NMDAR encephalitis, characterized by varied 
neuropsychiatric symptoms, can relapse years after 
initial recovery, as highlighted by a case of an 8-year 
delayed recurrence. This underscores the need for long-
term follow-up and vigilance in patients with a history 
of this condition to ensure timely diagnosis and treat-
ment of relapses.

Conclusion
Recurrent anti-NMDA receptor encephalitis, though 
rare, should be considered in patients presenting with 
neuropsychiatric symptoms, especially those with a 
previous history of the condition. Early recognition 
and treatment are crucial for a favorable outcome. 
Further research is necessary to understand the long-
term prognosis and optimal management strategies for 
recurrent cases.
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