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ABSTRACT

Anti-NMDA receptor encephalitis is a severe autoimmune encephalitis characterized by progressive neuropsychiatric symptoms
and the presence of Immunoglobulin G antibodies against the GIuN1 subunit of NMDA receptors. We report a case of a previously
healthy 20-year-old woman who developed memory impairment, seizures, and progressive decline in consciousness shortly after
first-trimester pregnancy termination. Initial cerebrospinal fluid (CSF) findings showed marked neutrophilic pleocytosis, mimicking
bacterial meningitis, leading to delayed diagnosis. Anti-NMDAR antibodies were subsequently detected in the CSF, confirming the
diagnosis. The patient required intensive care management, including mechanical ventilation and treatment of refractory status
epilepticus. First-line therapy with high-dose corticosteroids and intravenous immunoglobulin resulted in partial improvement,
followed by significant recovery after rituximab administration. This case highlights diagnostic challenges related to atypical CSF
patterns and suggests that pregnancy termination may represent a temporal association with disease progression in susceptible
individuals. Clinicians should consider autoimmune encephalitis in acute neuropsychiatric presentations following abortion.
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Introduction

Anti-NMDAR encephalitis is an autoimmune condi-
tion marked by diverse neuropsychiatric symptoms and
Immunoglobulin G (IgG) antibodies directed against the
NR1 subunit of NMDA receptors within the central nerv-
ous system (CNS) [1]. Although the annual incidence is
low (approximately 1 per 1.5 million population), it is the
most well-known and likely the most prevalent autoim-
mune encephalitis.

This autoimmune encephalitis arises from the dep-
osition and adhesion of IgGl and IgG3 to the NMDA
receptor (NR1) subunit. While some cases are triggered
by ovarian teratomas, most occur without an identifiable
cause. Intrathecal B-cell activation remains central to dis-
ease pathogenesis [2].

Anti-NMDA receptor encephalitis is characterized by
a distinct progression of clinical phases: prodrome, psy-
chiatric phase, neurologic complications, recovery, and
late phase (Figure 1) [3]. Approximately 70% of patients
experience a viral-like prodrome approximately 5 days
before the onset of psychiatric symptoms such as psy-
chosis, including delusions, perceptual disturbances, dis-
organized thoughts, anxiety, agitation, mood swings, and
personality changes. Neurologic complications include

seizures, catatonia, dyskinesias, autonomic instability,
and hypoventilation. Recovery occurs in reverse order
of symptom onset, and although 85% eventually regain
near-normal function, many have lingering executive or
behavioral deficits. The relapse rate is approximately 20%
to 25%.

Case Report

A previously healthy 20-year-old female was admitted to
the hospital due to recurrent seizures accompanied by pro-
gressive alterations in consciousness. Approximately 19
days before admission, she experienced short-term mem-
ory impairment as the first symptom without any behav-
ioral disturbances. On the third day of her illness, she
noticed delayed menstruation and subsequently discov-
ered an unplanned six-week pregnancy. Medical termina-
tion was performed, which was complicated by retained
products of conception. Following the procedure, her cog-
nitive symptoms continued to worsen.

On the 16th day of her illness, she experienced her
first generalized tonic-clonic seizure. She was subse-
quently admitted to a provincial hospital, where initial
brain MRI findings were unremarkable. The first CSF
analysis revealed marked pleocytosis of 553 cells/mm?
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Table 1. Literature review of post-abortum anti-NMDA receptor encephalitis.
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CSF-to-serum glucose ratio of 3.5/6 mmol/l. Based on
these findings, bacterial meningitis was suspected, and she
received vancomycin and ceftriaxone. However, her con-
dition progressively deteriorated with recurrent seizures
and declining consciousness, prompting referral to Cho
Ray Hospital on the 19th day.

Upon transfer, the patient was drowsy, with a
Glasgow Coma Scale (GCS) score of E4VIM4 = 9,
afebrile, mild neck stiffness, and frequent brief sei-
zures. Given the atypical clinical course and lack of
response to antibiotics, viral and autoimmune enceph-
alitis were considered. Laboratory evaluation included
autoimmune screening tests such as ANA, anti-dsDNA,
complement levels (C3, C4), and procalcitonin, all of
which were within normal limits. A third lumbar punc-
ture was performed, and CSF was tested for HSV PCR
and anti-NMDA receptor antibodies. Broad-spectrum
antibiotics (meropenem, vancomycin) and acyclovir
were initiated.

The third CSF analysis on day 20 revealed a signifi-
cant reduction in cell count to 54 cells/mm?3, with 80%

lymphocytes, protein 58.8 mg/dl, normal glucose, and
negative HSV PCR. This effectively eliminated bacterial
and viral meningitis and strongly suggested autoimmune
encephalitis. On day 21, the patient experienced multiple
generalized seizures that were refractory to phenytoin,
valproate, and levetiracetam. Consequently, endotra-
cheal intubation, invasive mechanical ventilation, and
continuous intravenous sedation with midazolam at 0.03
mg/kg/h were initiated. Electroencephalography (EEG)
demonstrated generalized slowing without epileptiform
discharges or extreme delta brush.

On the 22nd day, anti-NMDAR antibodies were
detected in the CSF, confirming the diagnosis of anti-
NMDA receptor encephalitis. Consequently, acyclovir and
antibiotics were discontinued. The neurology team was
consulted, and on the 23rd day, the patient was initiated
on high-dose intravenous methylprednisolone (1 g/day for
5 days) in combination with intravenous immunoglobu-
lin (0.4 g/kg/day for 5 days). Multiple antiepileptic drugs
were also continued, including midazolam IV, valproate,
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TIMELINE

Diagnosis:
start IT
as soon

as possible

1 week
after
diagnosis

¢

2 weeks
after
diagnosis
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i
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'
'
'
'
'

v

3 weeks to
3 months
after
diagnosis

Diagnosis of NMDARE
(Graus/Cellucci criteria)

A 2 v
Standard disease Severe disease
See Table 1 See Table 1
First-line IT
IVMP +/- taper with First-line IT

oral CS/monthly IV CS
(+ optional
add-on IVIG)

IVMP +/- taper with
oral CS/monthly IV CS

v

Improvement
1 week after
initiation of CS

Inadequate

->

Adequate

A

Additional
first-line IT
TPE and/or IVIG
(with CS or 1 week
after CS initiation)

Improvement
2 weeks after
initiation of CS

Adequate

Prolonged
first-line IT
Monthly IV, CS or IVIG

Prolonged
first-line IT
Monthly IV, CS or IVIG

If not
following
expected
trajectory

of improvement

1
1
___________________ iy

of improvement |}

CS: corticosteroids

CYC: cyclophosphamide

IT: immunotherapy

IVIG: IV immunoglobulin

IVMP: IV methylprednisolone
MMF: mycophenolate mofetil
RTX: rituximab

TCZ: tocilizumab

TPE: therapeutic plasma exchange

Standard/Severe disease: see Table 1
Adequate/Inadequate improvement: see Table 1
Best/Average/Poorest responders: see Table 5

[ First-line IT (CS +/- IVIG)

1 Additional first-line IT (TPE and/or IVIG)

] Prolonged first-line IT (monthly IV CS / IVIG)
Second-line IT (RTX or CYC)

1 Additional second-line IT (CYC or RTX)

[] Escalation IT (TCZ)

1 Maintenance IT (RTX redosing or MMF)

Second-line IT
(RTX preferred)

v

If not

Monthly IV, CS or IVIG

Prolonged
first-line IT

following
expected
trajectory !

Adequate

Adequate

/ Improvement
1-3 months after

CYC if RTX used first

Y

initiation of
second-line IT

Inadequate

Additional

Escalation IT
second-line IT

Consider TCZ or

; other agent
(or vice versa)

Improvement
1-3 months after
initiation of additional
second-line or TCZ

Adequate

Continue prolonged first-line IT, weaning slowly
Consider maintenance IT with RTX re-dosing or MMF

3t024
months (generally only needed in patients who fail to improve
after adequately despite conventional second-line or escalation IT)

diagnosis
: Repeat thorough
: tumor searches
: . . Poorest responders:
: ) Best responders: ~ Average responders: Typically require 12-24 months overall IT
: Typically require 3-6 months overall IT | | Typically require 6-12 months overall IT (first-line IT +/- prolonged first-line IT +
(first-line IT +/- prolonged first-line IT) (first-line IT +/- prolonged first-line IT second-line IT +/- additional second-line IT
] +/- second-line IT +/- maintenance IT) +/- escalation IT + maintenance IT)
A

Figure 4. International consensus recommendations for the treatment of first event of pediatric NMDAR antibody encephalitis

(NMDARE) [5].

levetiracetam, phenytoin, and topiramate. Imaging studies

ruled out ovarian teratoma.

Despite the aggressive therapy, recurrent seizures per-

sisted, prompting the initiation of propofol infusion at
2 mg/kg/h to achieve deeper sedation. Follow-up EEG
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demonstrated persistent diffuse slowing but no clinical or
electrographic seizures. Repeat brain MRI revealed bilat-
eral temporal lobe hyperintensities on FLAIR sequences
without contrast enhancement, diffusion restriction, or
mass effect. Later brain MRI revealed bilateral temporal
lobe hyperintensities on FLAIR sequences (Figure 2). The
absence of gadolinium enhancement and the symmetric
distribution suggested seizure-related changes (postictal
edema) rather than primary inflammatory or infectious
lesions. Additionally, the initial MRI on day 16 had been
completely normal, making acute inflammatory encepha-
litis less likely. The temporal evolution of MRI findings
correlated with seizure activity rather than progressive
inflammation.

The patient improved after five days of combined ster-
oids and IVIG. Seizures resolved, propofol was discontin-
ued, and midazolam was tapered. However, she developed
ventilator-associated pneumonia on day 30, with spu-
tum cultures growing multidrug-resistant Pseudomonas
aeruginosa, treated successfully with high-dose merope-
nem and vancomycin.

Due to insufficient neurological improvement, rituxi-
mab (1,000 mg) was administered on day 35. Her condition
improved rapidly thereafter, enabling successful extubation
and transition to oral steroids. A second rituximab dose was
planned two weeks later. She was subsequently transferred
for continued rehabilitation. Long-term follow-up with
repeat ovarian imaging at 6 and 12 months is planned. The
clinical course, diagnostic process, and treatment timeline
are summarized in Figure 3.

Discussion

The diagnosis of anti-NMDA receptor autoimmune
encephalitis is based on the criteria proposed by Graus
et al., [4] requiring a rapid onset of four out of six core
symptom groups in addition to supportive CSF or EEG
abnormalities, following reasonable exclusion of other eti-
ologies. In our patient, the diagnosis of probable autoim-
mune encephalitis could have been reasonably suspected
as early as day 16 when she presented with: Rapidly pro-
gressive working memory deficits (day 1 onset), new-on-
set seizures (day 16), CSF pleocytosis (553 cells/mm?),
and altered mental status with declining consciousness.
Although the neutrophil-predominant CSF initially sug-
gested bacterial meningitis, the combination of subacute
cognitive decline preceding seizures, lack of fever, and
negative bacterial cultures should have raised suspicion
for autoimmune etiology. The third CSF analysis on day
20, which demonstrated lymphocytic predominance (80%
lymphocytes) and negative HSV PCR, further supported
this diagnosis even before antibody confirmation on day
22. This case underscores the importance of maintaining
a high index of suspicion for autoimmune encephalitis in
patients with acute neuropsychiatric presentations and CSF
pleocytosis, even when initial findings mimic infectious

etiologies. Early recognition and empiric immunotherapy
initiation may improve outcomes, particularly in severe
cases.

The marked neutrophilic pleocytosis observed in our
patient represents an important diagnostic pitfall. While
CSF lymphocytic pleocytosis is typical in anti-NMDAR
encephalitis, neutrophil-predominant CSF has been doc-
umented in early disease phases. A systematic review by
Gresa-Arribas et al. reported that approximately 10% to
15% of anti-NMDAR encephalitis cases present with
initial neutrophilic pleocytosis, which may lead to mis-
diagnosis as bacterial meningitis. The evolution from
neutrophilic to lymphocytic predominance, as observed
in our patient (90% neutrophils on day 16% to 80% lym-
phocytes on day 20), represents a recognized temporal
pattern in autoimmune encephalitis and has been reported
in other cases. This CSF evolution, combined with neg-
ative bacterial cultures, lack of response to antibiotics,
and progressive neuropsychiatric deterioration, prompted
reconsideration of the diagnosis. Clinicians should be
aware that neutrophilic CSF does not exclude autoim-
mune encephalitis, particularly in the first 1 to 2 weeks
of symptom onset. Repeat lumbar puncture demonstrating
lymphocytic shift, along with negative infectious workup,
should trigger early autoimmune antibody testing and
consideration of empiric immunotherapy in severe cases.

Diagnostic challenges persist because early symptoms
and laboratory findings may be nonspecific. Up to half
of patients previously labeled with lethargic dyskinetic
encephalitis later tested positive for anti-NMDAR anti-
bodies. Moreover, 20% to 30% of patients with herpes
simplex virus (HSV) encephalitis develop anti-NMDAR
antibodies during relapse, despite no evidence of HSV
reactivation [2].

Although universal guidelines are lacking, the
International Consensus Recommendations for pediatric
NMDAR encephalitis provide a commonly adopted frame-
work (Figure 4) [5]. Early immunotherapy improves out-
comes and reduces long-term disability. First-line therapy
includes pulse corticosteroids, often combined with IVIG
or plasma exchange, particularly in severe cases involv-
ing altered consciousness, refractory seizures, autonomic
instability, or respiratory compromise. Patients who fail
to improve within 2-4 weeks should receive second-line
therapy, with rituximab preferred over cyclophosphamide.
In severe cases requiring intensive care measures, early
rituximab initiation may be beneficial. Screening for and
removing underlying tumors, especially ovarian terato-
mas, significantly improves outcomes.

Supportive care remains essential. Seizure management
often involves multiple antiepileptic drugs, and refractory
cases may need continuous anesthetic infusions. Vigilance
for complications—such as nosocomial infections, pres-
sure ulcers, and thrombosis—is mandatory. Long-term
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follow-up is necessary to monitor cognitive recovery and
detect relapses.

Returning to our case, we encountered a patient pre-
senting with a clinical picture highly suggestive of auto-
immune encephalitis. However, the diagnosis proved
challenging due to misleading CSF findings, which
exhibited neutrophil-predominant pleocytosis, mimicking
bacterial meningitis, in conjunction with a normal initial
brain MRI. Ultimately, CSF antibody testing confirmed
anti-NMDAR encephalitis, underscoring the necessity of
antibody analysis even when early findings mimic infec-
tious etiologies.

Upon confirmation of the diagnosis, which was on
the 22th day of the illness, our patient was marked as
“severe disease” due to status epilepticus, coma, and
mechanical ventilation. We promptly initiated first-line
immunotherapy comprising high-dose corticosteroids
and IVIG. According to the International Consensus
Recommendations for pediatric NMDAR encephalitis,
second-line immunotherapy is generally considered in
patients who demonstrate an inadequate response after
two weeks of first-line treatment. Therefore, in our case,
after high-dose corticosteroids and IVIG, we decided
to observe for approximately two weeks to assess ther-
apeutic response. Despite partial improvement in con-
sciousness, she remained ventilator-dependent; therefore,
rituximab was used on day 35 (two weeks after first-line
therapy) based on the consensus stepwise escalation strat-
egy. Besides, the administration of rituximab was as part
of an strategy to optimize long-term outcomes.

Although a case report [6] suggests that early use of
second-line therapy (which was ten days after first-line
therapy) may be beneficial in severe ICU cases, this
approach remains supported by limited high-quality evi-
dence. In addition, early administration of rituximab has a
risk of excessive immunosuppression, which may increase
the likelihood of infections and infection-related mor-
tality. In our patient, she was on mechanical ventilation
and had a high risk for infections; therefore, we decided
to delay rituximab until inadequate response to first-line
therapy after two weeks, as the consensus instructs. This
decision gave a balance between controlling autoimmune
neuroinflammation and minimizing the risk of infectious
complications.

Our case shares notable similarities with those doc-
umented by Rozaleen Aleyadeh et al [7] and Saied
Zakaria et al [8], both of which described anti-NMDAR
encephalitis developing following pregnancy termina-
tion. A comparison between our case with previously
reported cases is summarized in Table 1. These obser-
vations suggest suggest that pregnancy termination may
potentially act as an immunological trigger for auto-
immune encephalitis in susceptible individuals. In our
patient, memory disturbances began prior to the abor-
tion but markedly worsened after the procedure. This

trajectory differs from the expected course of pregnan-
cy-related dysautonomia, which normally improves
once the pregnancy is terminated. Accordingly, this case
could be more appropriately classified as post-abortum
encephalitis. However, critical differences exist: in the
previously reported cases, patients did not progress to
deep coma and demonstrated rapid clinical improvement
with high-dose corticosteroid monotherapy alone. The
temporal sequence suggests that pregnancy termination
may have acted as a contributing factor to disease pro-
gression rather than the primary trigger. While abortion
temporally preceded clinical deterioration, we empha-
size that this represents a temporal association rather
than a proven causal relationship. The exact immunolog-
ical mechanisms linking pregnancy termination to auto-
immune encephalitis remain speculative. Larger studies
are required to confirm whether abortion could serve as
a potential trigger or play a role in the worsening patho-
genesis of this condition.

Comparative analysis of reported post-abortum
anti-NMDAR encephalitis cases reveals important
clinical distinctions. While all three cases share the tem-
poral association with pregnancy termination, our patient
demonstrated significantly greater disease severity. A
critical distinguishing feature of our case is the initial
neutrophilic CSF pleocytosis (90% neutrophils), which
mimicked bacterial meningitis and delayed diagnosis—a
finding not reported in previous post-abortum cases.
The evolution to lymphocytic predominance on repeat
lumbar puncture was key to diagnostic reconsideration.
Furthermore, our patient required treatment escalation
to second-line immunotherapy with rituximab, whereas
previously reported cases responded to first-line therapy
alone (corticosteroids or IVIG monotherapy). These dif-
ferences suggest clinical heterogeneity in post-abortum
anti-NMDAR encephalitis, with some patients experi-
encing mild, self-limited disease and others developing
life-threatening complications requiring intensive care
and aggressive immunosuppression. The severity in our
case may reflect delayed diagnosis due to atypical CSF
findings, underlying individual immunological factors,
or the specific circumstances of pregnancy termination
(retained products of conception). This heterogeneity
underscores the importance of early recognition, prompt
antibody testing, and readiness to escalate therapy in
severe presentations.

Anti-NMDA receptor encephalitis relation with preg-
nancy has garnered attention from physicians worldwide.
Tadashi Doden et al [9] examined six cases of anti-
NMDAR encephalitis with symptom onset ranging from
1 week to 3 months after vaginal delivery. Most patients
presented with psychiatric symptoms; seizures occurred
in four cases. Ovarian teratomas were identified in half
of the patients. All responded to standard immunother-
apy. Several pathophysiological mechanisms have been
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proposed to explain disease development in the postpar-
tum setting. The dramatic surge in estrogen levels during
pregnancy may accelerate B-cell maturation, enhance
interleukin-10 secretion, and promote the formation
of autoreactive lymphocytes, ultimately leading to the
production of anti-NMDA receptor autoantibodies.
Childbirth or abortion may lead to symptom resolution
in some patients with anti-NMDAR encephalitis [10],
which contrasts with post-abortum encephalitis, where
symptoms typically arise or worsen following fetal
delivery. Additional contributing factors may include
alterations in immune tolerance and potential retrograde
ovarian infections that trigger the postpartum onset of
the condition. Disease relapse following initial reso-
lution is relatively common, with approximately 15%
to 25% of patients experiencing recurrence, typically
within the first 2 years after initial presentation [11].

Conclusion

In conclusion, anti-NMDA receptor encephalitis remains
underdiagnosed due to the variability of the initial symp-
toms and nonspecific initial investigations. Anti-NMDA
receptor encephalitis should be considered in patients pre-
senting with acute neuropsychiatric symptoms and CSF
pleocytosis, even when neutrophil predominance initially
suggests bacterial infection. Prompt immunotherapy after
excluding the infectious cause improves long-term out-
comes and reduces disability. Post-abortum status may
represent a temporal association or potential contributing
factor to disease progression, warranting further study and
consideration in the differential diagnosis of post-abortum
neuropsychiatric syndromes.

Patient perspective

The patient reported that the sudden onset of confusion,
memory loss, and seizures was extremely frightening,
especially as the initial diagnosis remained unclear. As
her condition improved, the patient expressed gratitude
for finally understanding the cause of her illness and
emphasized the importance of early consideration of auto-
immune encephalitis in similar situations. She hopes that
sharing her experience will help others receive faster diag-
nosis and treatment.

What’s new?

This case highlights that anti-NMDAR encephalitis can
present with marked neutrophilic CSF pleocytosis, closely
mimicking bacterial meningitis and delaying diagnosis. The
authors also propose pregnancy termination as a potential
immune trigger for disease onset. Clinicians should maintain
high suspicion for autoimmune encephalitis in acute neu-
ropsychiatric presentations following abortion.

List of abbreviations
AE Autoimmune encephalitis

CSF Cerebrospinal fluid

EEG Electroencephalography / Electroencephalogram
GIuN1  Glutamate receptor ionotropic, NMDA 1 subunit
ICU Intensive care unit

1gG Immunoglobulin G

IVIG Intravenous immunoglobulin

NMDAR N-methyl-D-aspartate receptor
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Clinical procedure Endotracheal intubation

Specialty Neurology

1 Patient (gender, age) 20 years, female

2 Final diagnosis Post-abortum NMDA encephalitis
3 Symptoms Psychiatry symptoms

4 Medications Corticosteroid, IVIg, Rituximab
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