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ABSTRACT

With the increase in the number of cases of
autoimmune encephalitis (AE), the cerebrospinal
fluid (CSF) of people living with HIV (PLWH)
showing abnormal behavior, cognitive impair-
ment or abnormal movements should be actively
screened for the antibody panel of AE. Early
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recognition and treatment can prevent severe sei-
zures or coma and markedly improve the prog-
nosis of patients. The first-line immunotherapy for
AE includes intravenous methylprednisolone and
immunoglobulin. However, whether long-time
immunosuppressive maintenance therapy is nee-
ded is debated. For PLWH, immunosuppressive
therapy and even steroids could be more chal-
lenging. Here, we review and summarize the clin-
ical characteristics often reported cases and report
one case from our center to improve the diagnosis
and treatment of anti-N-methyl-p-aspartate
receptor encephalitis in PLWH.
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For people living with HIV (PLWH) with
abnormal mental behavior, cognitive or
motor disorders, the antibody spectrum of
autoimmune encephalitis in cerebrospinal
fluid (CSF) should be actively screened for
early diagnosis

Cytokine storm in CSF may be related to
anti-NMDA receptor encephalitis

Dynamic monitoring of CSF cytokines
helps guide immunotherapy and evaluate
treatment efficacy
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INTRODUCTION

Encephalitis is a serious inflammatory disease of
the brain that can have infectious or autoim-
mune etiology. The most common causes of
encephalitis are infectious factors [1]. The
number of cases of autoimmune encephalitis
has been gradually increasing in recent years
[2, 3]. Approximately 21% of encephalitis cases
in Northern Europe were autoimmune in etiol-
ogy, and the most common disease was anti-N-
methyl-p-aspartate  receptor (anti-NMDAR)
encephalitis. Furthermore, the disability and
mortality rates were higher in patients with an
impaired immune system [4]. Anti-NMDAR
encephalitis is an acute and subacute brain
inflammation thought to be caused by anti-
NMDAR [1]. For people living with HIV
(PLWH), the interaction and complexity
between HIV infection and autoimmune disease
are still unclear. Infection with herpes simplex
virus (HSV) and other neurogenic viruses have
been reported to be the potential triggers of
anti-NMDAR encephalitis [5-7]. However,
whether the HIV is associated with the anti-
NMDAR encephalitis and specific underlying
pathogenic mechanisms remain unknown.
Compared to the general population, the clini-
cal symptoms of anti-NMDAR encephalitis in
PLWH are more complex, including abnormal
behavior, cognitive impairment and abnormal
movements, seizures and even coma [8]. Fur-
thermore, without early treatment, prognosis is
poor. Early recognition and treatment can
reduce the risk of patients progressing to sei-
zures or coma and markedly improve patient
prognosis.

Treatment of anti-NMDAR encephalitis in
PLWH is more complex. It is necessary to ensure
effective control of HIV replication and the
progression of anti-NMDAR encephalitis.
Attention also needs to be paid to the drug
interaction in the treatment plan to avoid seri-
ous adverse drug reactions. First-line
immunotherapy for the disease includes intra-
venous  methylprednisolone, intravenous
immunoglobulin (IVIG) and plasma exchange
(PE) [9]. If the first-line treatment is ineffective,
the second-line treatment mainly includes

rituximab and mycophenolate- mofetil [10].
However, whether long-time immunosuppres-
sive maintenance therapy is needed is debated.
For PLWH, immunosuppressive therapy and
even steroids could be more challenging.
Therefore, we review and summarize the clini-
cal characteristics of ten reported cases and
report one case from our center to improve the
diagnosis and treatment of anti-NMDAR
encephalitis in PLWH. We believe our findings
may serve as a reference for clinical practice.

CASE PRESENTATION

A 27-year-old man with HIV infection presented
with fever, headache and progressive neu-
ropsychiatric symptoms, including inattention,
decreased consciousness, slow reaction, abnor-
mal movements, change of sleep time, abnor-
mal shoulder movements, and fatigue. He was
treated with antiretroviral therapy (ART) (teno-
fovir 4+ lamivudine + efavirenz) for 5 years
with undetectable viral load and no AIDS-
defining disease. The patient had a history of
persistent diarrhea 3 weeks before onset. He had
no other past medical history and no history of
mental illness or medicine abuse.

On admission, his body temperature reached
a maximum of 39 °C while his vital signs were
stable. Physical examination revealed impaired
attention, involuntary twitching of the mouth
and face, abnormal shoulder movements and
myoclonus of both lower limbs. HIV RNA was
not detected in plasma, and CD+ 4 T cell count
was 694/ul. The blood cell count, liver and
Kidney function, and thyroid function test
results were normal. Bacteria, fungi, myco-
plasma and viruses also tested negative. A lum-
bar puncture was then performed, and the
intracranial pressure was 350 mmH,0. Cere-
brospinal fluid (CSF) analysis showed increased
nucleated cells (87 x 10°/1) and raised inflam-
matory cytokines (Table 1). Unbiased metage-
nomic next-generation sequencing was
performed to detect occult pathogens from the
CSF sample, and no evidence of pathogen
infection was found. This included PCR testing
for HSV-1, HSV-2, Epstein-Barr virus (EBV),
varicella-zoster virus (VZV), John Cunningham
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Table 1 Changes in cerebrospinal fluid indexes during treatment

Time Intracranial pressure Nucleated cells Protein  IL-6 IL-8 IL-10 IL-12P70  TNF-o
mm/H,0 (1076/1) (g/D (pg/ml) (pg/ml) (pg/ml) (pg/ml) (pg/ml)

Day 350 87 0.25 549.24  299.34  9.09 10.93 10.48
0

Day  Intravenous methylprednisolone and immunoglobulin
5

Day 330 31 0.21 159.86 136.08 4.89 6.69 6.31
7

Day 170 19 0.26 18.5 87.68 5.23 5.61 6.70
12

Day 220 7 0.14 32.83 83.12 457 5.18 5.79
30

Day 160 8 0.21 14.90 111.17 5.44 5.44 6.75
60

virus, cytomegalovirus, enterovirus, pare- after receiving hormone combined

chovirus and human herpes viruses (HHV6),
cryptococcal antigen, mycobacterium culture,
nucleic acid amplifcation test (GeneXpert) and
bacterial culture. The results of these tests were
negative. Electroencephalogram (EEG) was
slightly abnormal without epileptiform chan-
ges. Cerebral magnetic resonance imaging
(MRI) revealed an abnormal signal in the left
frontal cortex on T2-weighted fluid-attenuated
inversion recovery (FLAIR) image (Figure S1).
Luckily, the presence of NMDAR antibodies was
identified in the CSF, whereas absence of other
antibodies commonly linked to autoimmune
encephalitis was observed (Fig. 1). No evidence
of tumor was detected by ultrasound and com-
puted tomography examination in the subject.
In terms of differential diagnosis, brain tissue
biopsy is the gold standard for the diagnosis of
CDS8 encephalitis, but due to its invasiveness
and risks, it is usually only considered when
other non-invasive tests cannot confirm the
diagnosis. In addition, cognitive dysfunction
caused by efavirenz appears earlier or persists,
and patient symptoms may improve after dis-
continuing the drug or reducing the dosage.
However, the patient had been using antiviral
therapy for Syears and HIV virus was well
controlled. The patient’s symptoms improved

immunotherapy. Therefore, the patient was
diagnosed with autoimmune encephalitis.

A simplified diagnosis and treatment schema
for the patient is shown in Fig. 2. The patient
was treated with 5 days of intravenous methyl-
prednisolone (1.5 mg/kg/day) and intravenous
immunoglobulin (0.4 g/kg/day) followed by a
tapering regimen of methylprednisolone (initial
amount 40 mg daily) for 6 months. After 5 days,
the patient started to show clinical improve-
ment, and CSF examination revealed a signifi-
cant decrease in nucleated cells and
inflammatory cytokines. There were no head-
aches or fever, and no abnormal movements
after 28 days. With apparent remission accord-
ing to neuroimaging and CSF analysis, the
patient was discharged and received regular
follow-ups. During the follow-up period, the
CSF examination was done several times to
assess cytokine levels to facilitate medication
adjustments (Table 1). The patient was
stable with no recurrence after 1 year of follow-
up.

Informed consent was obtained from the
patient for publication of this case report. This
study was performed in accordance with the
Helsinki Declaration of 1964 and its later
amendments. This study was approved by the
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CSF

Fig. 1 Anti-N-methyl-D-aspartate receptor as an antigen
of patient CSF autoantibodies: confirmation by a cell-

Anti-NMDAR
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with the patient’s CSF and a commercial anti-NMDAR
antibody, respectively. Total colocalization between CSF
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Fig. 2 Schematic illustration for the diagnostic and managements of our patient

Institutional Review Committee of the First
Affiliated Hospital of Zhejiang University
School of Medicine (no. 1IT20220194B-RI).

DISCUSSION

Currently, the publicly reported incidence rate
of HIV-positive anti-NMDAR encephalitis is low
and misdiagnosis or delayed diagnosis of the
condition is common in clinical practice. We
reviewed ten previously reported cases
[2, 3, 5, 11-14] and one case from our center
and summarized the clinical characteristics of
the disease (Table 2).

Anti-NMDAR encephalitis mostly occurs in
children and young women. The search for an

underlying tumor, particularly ovarian ter-
atoma in women or testicular germ-cell tumor
in men, is of paramount importance in the
context of an anti-NMDAR encephalitis [3].
Most patients have prodromal symptoms, such
as headache, fever and flu-like symptoms.
Children often show behavioral abnormalities
and abnormal movement, while adults have
mental symptoms and seizures. Approximately
35% of patients have brain MRI abnormalities
[8]. A literature review showed that among
PLWH, anti-NMDAR encephalitis developed
mainly in young and middle-aged men (7/10),
and no tumors were found (10/10). PLWH may
exhibit more complex and severe clinical man-
ifestations due to the coexistence of HIV infec-
tion and other opportunistic infections. The
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most common clinical manifestations of the
disease were abnormal behavior and movement
disorders. MRI abnormalities were more com-
mon (9/10), and EEG abnormalities were rare. A
young male patient in our center presented
with behavioral abnormalities and autonomic
dysfunction. Ultrasound and CT of the body
showed no tumors in our patient. An abnormal
signal was detected on T2-weighted FLAIR MR,
and EEG showed a slight abnormality without
epileptiform changes.

An early study showed that the sensitivity
and specificity of antibody detection in the CSF
of patients with anti-NMDAR encephalitis were
very high, while false-positive or -negative
results could be observed in the serum.
Approximately 14% of patients with anti-
NMDAR encephalitis had antibodies in the CSF
but none in the serum [8, 15]. Therefore, it is
important to actively screen for the antibody
panel of autoimmune encephalitis in cere-
brospinal fluid for the diagnosis of anti-NMDAR
encephalitis.

Previously, HSV and other neurotropic viru-
ses were thought to be potential triggers of anti-
NMDAR encephalitis [7, 8]. It was hypothesized
that HSV-induced inflammation and destruc-
tion may expose neuronal antigens, thereby
triggering humoral autoimmunity. However,
the relationships between HIV and autoim-
mune encephalitis remain poorly defined. Prior
reports suggest that HIV may contribute to the
generation of NMDAR antibodies. Review of ten
prior cases showed that 50% of these patients
have high CSF HIV viral loads. It was found that
NMDAR was activated by HIV-1 envelope gly-
coprotein 120 (gp120), which led to neuronal
damage after damage to the blood-brain barrier
[16]. In addition, increased phosphorylation of
NMDAR receptor subunits was detected in
human brain tissues with HIV encephalitis
infection [17], which could be attributed to HIV
Tat protein. All these findings indicate that HIV
infection may trigger anti-NMDAR encephalitis;
however, the specific mechanism remains to be
elucidated. Additionally, the case in our center
suggests anti-NMDAR encephalitis occurs
despite well-controlled HIV in CSF and plasma,
in line with previous studies [2, 13] implying
that other factors besides HIV infection are

involved in the development of anti-NMDAR
encephalitis. Furthermore, because of the
patient’s history of persistent diarrhea 3 weeks
before onset in our center, herpes virus infec-
tion could not be ruled out, which then led to
an immune response disorder to the oppor-
tunistic pathogen. It was observed in our case
that white blood cell counts and levels of TNF-a,
IL-6, IL-8, and other cytokines in the CSF sig-
nificantly increased, indicating a potential role
of inflammatory cytokine storms in the devel-
opment of anti-NMDAR encephalitis, which is
supported by studies done elsewhere [18].

Once diagnosed, the extraordinary com-
plexity of anti-NMDAR encephalitis therapy
remains a major challenge. It is necessary to
ensure effective control of HIV replication and
the progression of anti-NMDAR encephalitis.
Literature review found that 6/10 patients
adjusted the ART regimen during hospitaliza-
tion. Among them, four subjects had low viral
load in serum but high viral load in CSF. To
reduce the viral load in CSF, they switched to an
ART regimen with increased central nervous
system (CNS) penetration; the ART regimen was
adjusted in another patient because of poor
control of HIV in serum and cerebrospinal fluid.
The last patient switched his ART regimen but
detailed information was not given.

First-line immunotherapy for the condition
includes intravenous methylprednisolone and
IVIG or plasma exchange [9]. To reduce the risk
of intracranial inflammatory reaction and
recurrence, a corticosteroid was recommended
for maintenance therapy.

Because of their impaired immune status, the
patients’ treatment response and prognosis for
anti-NMDAR encephalitis in PLWH may differ
from those of the general population, requiring
extra caution during treatment. For PLWH, a
long course of high-dose corticosteroid therapy
could further inhibit impaired immunity,
increasing the risk of opportunistic infections
and complexity of the condition [19].

In our case, during maintenance therapy, the
amounts of corticosteroid were adjusted in time
according to the levels of cytokines IL-6, IL-8,
and TNF-o. After 2 months, there were no
behavioral abnormalities. Additionally,
intracranial pressure and levels of inflammatory
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cytokine decreased, the nucleated cell count
normalized and anti-NMDAR antibody levels in
CSF became negative again. Therefore, consid-
ering the predictive role of cytokines in the CSF,
it was recommended that cytokine levels in the
CSF should be checked periodically to guide
immunotherapy and assess efficacy.

CONCLUSION

Anti-NMDAR encephalitis in PLWH can be
easily confused with mental diseases, leading to
incorrect or delayed diagnoses. It is associated
with a high disability rate and seriously affects
the quality of life. Therefore, it is necessary to
actively screen the antibody panel of autoim-
mune encephalitis in the CSF for an early
diagnosis. In addition, dynamic monitoring of
CSF cytokines helps guide immunotherapy and
evaluate treatment efficacy.
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