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Abstract

Brief Communication

Introduction

Autoimmune encephalitis (AIE) is a difficult clinical diagnosis as 
the clinical imaging and laboratory findings mimic many forms 
of autoimmune and infectious encephalitis.[1] These noninfectious 
causes of encephalitis are a diagnostic priority as they are treatable 
if diagnosed early and delay in treatment can be life‑threatening. 
They can be associated with an underlying malignancy or 
systemic disease. A careful history and examination may give 
early clinical clues such as cognitive disturbances, mood/
personality changes, memory deficits, seizures, dyskinesia, 
and movement disorders. With the advances in molecular 
diagnostics, new immunological markers (antibodies) are being 
discovered which can be helpful in early diagnosis of these 
patients. However, obtaining autoantibodies in resource‑poor 
settings may not be feasible therefore it might be prudent to 
start immunotherapy based on the clinical clues after exclusion 
of infectious etiologies of encephalitis. This is of paramount 
importance as failure to appropriately diagnose and delay in 
treatment can lead to irreversible brain damage.

Considering the fact that noninfectious etiology specifically, 
autoimmune phenomena are being increasingly recognized as 

causes of encephalitis,[2] this article aims at early recognition 
and treatment of these children even in the absence of 
autoantibodies.

Methods

This prospective study included children under 18 years with 
clinical evidence of probable AIE who were admitted to a 
tertiary care referral hospital. Patients with clinical evidence 
of encephalitis with neuropsychiatric symptoms, abnormal 
behavior, movement disorders, irritability, and refractory 
seizures were included. Patients with laboratory evidence of 
infectious encephalitis were excluded from the study.

The demographic data and clinical characteristics of all 
these patients were analyzed. Investigations done included 
routine complete blood count, serum electrolytes, renal 
function test, liver function test, thyroid function test, 
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and HIV antibody. Tests done to exclude infectious and 
metabolic encephalopathies included dengue, rickettsia, 
mycoplasma serology, and serum ammonia and lactate. 
Cerebrospinal fluid  (CSF) analysis included viral studies 
and autoimmune panel  (N‑methyl‑D‑aspartate [NMDA], 
AMPA 1 and 2, CASPR 2/VGKC, LGI‑1, GABA B1, B2) by 
indirect immunofluorescence assay. Antinuclear antibodies 
and anti‑dsDNA was done to rule out vasculitis. 
Electroencephalography  (EEG) and magnetic resonance 
imaging  (MRI) brain were done in all patients. Computed 
tomography  (CT) abdomen was done in female patients to 
look for ovarian teratoma.

Results

Nine patients of suspected AIE were included in the study, 
of which four were female. Three of them were toddlers. The 
most common presentation was behavioral change (4 patients) 
and super‑refractory status epilepticus  (SRSE)  (4 patients). 
One patient each presented with hemiparesis and behavioral 
changes. All patients had seizures requiring multiple 
antiepileptic drugs. Four out of nine had movement disorders, 
especially orofacial dyskinetic movements and autonomic 
disturbances. Four patients required mechanical ventilation 
due to refractory seizures.

Baseline hematological and biochemical workup was normal. 
CSF showed lymphocytic pleocytosis in three patients. CSF 
autoimmune panel was positive for two patients with NMDA 
receptor  (NMDAR) antibody in one patient and VGKC 
antibody in another patient [Table 1]. MRI was abnormal in 
two patient showing T2 hyperintense lesions in the bilateral 
temporal area. EEG showed background slowing in patients 
with status epilepticus on thiopental drip. CT abdomen, 
antithyroid antibodies, and vasculitis workup done were normal 
for all patients.

All patients except one received methylprednisolone 
(30 mg/kg/day for 5 days) and intravenous immunoglobulin 
(IVIg) (0.4 g/kg/day for 5 days). Seizures were managed with 
antiepileptic drugs. Patients with SRSE required thiopental drip 
and ketogenic diet for control of seizures. Behavioral problem 
was managed with antipsychotic drugs. The duration of 
hospital stay ranged from 14 days to 60 days. All patients were 
advised for pulse methylprednisolone therapy at discharge.

All patients have shown significant improvement clinically 
and only the first patient has regained the baseline cognitive 
and functional status. During follow‑up, four patients had 
recurrence of symptoms with seizures and behavioral problems.

Discussion

Seronegative AIE is a subgroup of AIE cases with negative 
serologic tests for autoantibodies. Children presenting with AIE 
syndrome are a diagnostic challenge because although criteria 
and guidelines for the clinical diagnosis of AIE in adults have 
recently been developed, there are no consensus definitions for 

pediatric‑specific seronegative AIE. Previously cited as rare, 
recent literature shows that autoimmune factors may account 
for a majority of the nonviral encephalitis.[2] Considering the 
fact that noninfectious etiology specifically, autoimmune 
phenomena are being increasingly recognized as causes of 
encephalitis,[3] the therapeutic challenges that clinicians face 
such as diagnosis of cases with negative antibody test, the 
timing of therapy, and the role of second‑line therapy is of 
paramount importance. Appropriate autoantibody testing done 
along with exclusion of infectious causes confirms specific 
diagnoses. However, overdependence on antibody testing 
may delay diagnosis as it is not readily accessible and results 
can take weeks. Furthermore, the absence of autoantibodies 
does not exclude the possibility of AIE as the positive rate is 
only 8.6%.[4]

There are very few studies of AIE in children reported from 
India[5,6] and this is the first clinical series of seronegative AIE. 
Antibody‑negative AIE behaves similarly in the initial clinical 
presentation, response to immunotherapy and long‑term 
outcome. Therefore, a strong clinical suspicion is a key to 
diagnosis of seronegative AIE. The demographic data of our 
study showed a male: female ratio of 1.2:1 which is in contrast 
to the female predominance showed by Kamble et al.[7] Most 
common early symptoms in children have been described as 
abnormal behavior and seizure in some earlier studies[8] which 
were also found in our cohort. Autonomic manifestations 
include hyperthermia, tachycardia, hypersalivation, and 
hypertension which was seen in four of our patients. This is in 
contrast to the study done in South Indian children by Sudan 
et al. MRI brain done in the initial period of illness was normal 
in most of the patients except two patients. Repeat MRI brain 
showed T2 hyperintensity in the bilateral temporal region in 
one child. This emphasizes the fact that MRI brain may be 
normal in most patients with AIE. EEG was also normal in 
most patients except those with SRSE who had generalized 
epileptiform activity.

CSF finding may show moderate lymphocytic pleocytosis, 
mildly increased protein with oligoclonal bands. Three of 
our patients had lymphocytic pleocytosis and none had raised 
protein or oligoclonal bands. CSF autoimmune panel test done 
by immunofluorescence assay was positive for only two patients 
(one patient was positive for NMDAR antibody and another 
for VGKC) although all patients responded to immunotherapy. 
This emphasizes the fact that antibody test may be negative 
even in the presence of AIE. Some explanations for negative 
antibodies tests are false‑negative results caused by a small 
amount of antibodies and the presence of T‑cell‑dominant AIE. 
The existence of antibody‑negative AIE was supported by the 
finding that 44% of patients that are rituximab responders have 
AIE without detectable antibodies.

The mainstay of treatment in AIE is immunomodulation. 
The first‑line therapy is high‑dose steroid (intravenous [IV] 
methylprednisolone), followed by IVIg or plasma exchange. 
Since early application of immunotherapy is essential to 
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prevent irreversible brain damage, a strong clinical suspicion 
based on clinical clues was helpful in the present study to start 
treatment even in the absence of positive antibody test. Four 
patients were refractory to the first‑line treatment in the present 
study and required rituximab. Patients with AIE present with 
variable clinical manifestations, severity, comorbidity status 
and immunotherapy responsiveness, and therefore the timing of 
initiation of therapy and starting of the second‑line therapy was 
individualized in our patients. Recovery is a gradual process as 
seen in our cohort. Patients responding to the first‑line therapy 
recovered in weeks but those requiring second‑line therapies 
responded only after a month.

AIE is not a monophasic illness and relapse has been noted 
even after 5–10 years.[9] The rate of relapse varies from 10% 
to 20% depending on the type of antibody. In the present 
study, three patients had relapse required intermittent therapy 
of IV methylprednisolone. Early aggressive therapy reduces 
relapse rates.[10] Maintenance therapy is usually considered in 
clinical practice in order to maximize therapeutic gain, attain 
the highest functional state possible, as well as to make certain 
that the patient reaches complete remission. In our study, all 
patients received maintenance therapy with monthly pulse 
dose of methylprednisolone and duration of the therapy was 
individualized depending on the severity of the disease. None 
of them required intermittent administration of rituximab as 
there was significant clinical improvement weekly therapy.

Follow‑up of a large series of NMDAR antibody‑positive 
patients showed recovery in 75% of patients with mild 

sequelae. In our study, two patients completed 2  years of 
follow‑up and three of them had readmission with recurrence 
of symptoms. All patients in the present study recovered with 
mild‑to‑moderate disability including NMDAR‑positive 
patient. This can be attributed to various factors such as severity 
of the patients and timing of starting immunotherapy.

Conclusion

Although the detection of auto‑antibodies is a confirmatory 
diagnostic test, about half of all autoimmune encephalitis series 
are antibody negative. Therefore, a strong clinical suspicion 
is essential for diagnosis. Efforts aiming at detecting new 
autoantibodies and pediatric‑specific consensus definitions 
for seronegative autoimmune encephalitis could help in 
management of these patients. In the absence of enough 
evidence, the current therapeutic approach should be pragmatic 
rather than evidence‑based. Thus, timing of second‑line therapy 
and duration of maintenance therapy should be individualized.
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Table 1: Summary of clinical presentations, investigations, and follow‑up of the patients

Cases Age/sex Clinical presentation CSF CSF 
autoimmune 
panel

EEG MRI brain Immunotherapy 
given

Duration 
of stay

Follow‑up

1 4 years/
female

Seizure, hyponatremia, 
insomnia, burning 
sensation of hand and 
feet

N Negative N N Methylprednisolone, 
IVIg

22 days 28 months

2 7 years/
female

Detoriation of speech, 
handwriting, seizure, 
behavioral problem

N Negative N N Methylprednisolone, 
plasmapheresis, 
IVIg

28 days 32 months

3 7 years/
female

SRSE Cells ‑ 9
L ‑ 90%

Negative Generalized 
seizure activity

N Methylprednisolone, 
IVIg, rituximab

45 days 8 months

4 3 years/
male

SRSE N Negative Generalized 
seizure activity

N Methylprednisolone, 
IVIg, rituximab

59 days 6 months

5 8 years/
male

Focal seizure, altered 
behavior, restlessness

Cells ‑ 4 VGKC/CASPR2 
positive

N N Methylprednisolone, 
IVIg
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female
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male

Generalized seizure, 
abnormal behavior
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male
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in PICU

9 12 years/
male

SRSE Cells ‑ 38 Negative Generalized 
seizure activity

Hyperintensity in 
bilateral caudate, basal 
ganglia, thalamus

IVIg 15 days At present 
in PICU

IVIg: Intravenous immunoglobulin; PICU: Pediatric intensive care unit; CSF: Cerebrospinal fluid; EEG: Electroencephalography; 
NMDA: N‑methyl‑D‑aspartate; MRI: Magnetic resonance imaging; Super‑refractory status epilepticus; N: Normal
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