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Seronegative Autoimmune Encephalitis in a 6-Year-Old Child:
Expanding the Paradigm of Autoimmune Neurology
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ABSTRACT:
KEYWORDS Autoimmune encephalitis (AIE) refers to a neuroinflammatory condition [1] characterised by formation of
Autoimmune autoantibodies against extracellular, intraneural or synaptic antigens. Its manifestation is diverse and variable
Encephalitis, ranging from behavioral changes to intractable seizures, sometimes proving fatal. First recognised in 2007 with
Autoimmune anti NMDA encephalitis[2], the field has since made many strides with the discovery of many more such antibodies
Neurology like MOG(3], LGI1[4], mGluRS5 [5]. However, seronegative autoimmune encephalitis being a diagnosis of
exclusion remains to be one of the pitfalls of therapeutic management.
Introduction: the patient had altered sensorium. Clinical examination

showed meningeal signs - Kernig’s and Brudzinki’s - as
positive with no evidence of focal neurological
deficits.The reliability of the patient informant- the
mother was confirmed to be good and hence, elicitation
of history and investigations began.

Autoimmune  encephalitis (AIE) refers to a
neuroinflammatory condition [1] characterised by
formation of autoantibodies against extracellular,
intraneural or synaptic antigens. Its manifestation is
diverse and variable ranging from behavioral changes to
intractable seizures, sometimes proving fatal. First
recognised in 2007 with anti NMDA encephalitis[2], the
field has since made many strides with the discovery of
many more such antibodies like MOGJ[3], LGI1[4],
mGIuRS5 [5]. However, seronegative autoimmune
encephalitis being a diagnosis of exclusion remains to be
one of the pitfalls of therapeutic management.

Case Report:

A 5 years and 11 month old boy presented with
complaints of fever, lasting over two weeks, cough for
one week and one episode of generalised tonic clonic
seizure. The fever was intermittent in nature, relieved by
acetaminophen oral suspension. Patient informant also Patient History:
relayed that there were two episodes of vomiting prior to
the child being brought to hospital, both of which were
projectile and non bilious in nature. The seizure itself
followed the first episode of vomiting, with reports of

Patient had no previous history of febrile seizures. He
was born via emergency LSCS in hospital and was
admitted in the NICU for the first few days after birth for
treatment of neonatal jaundice. Antenatally history was
unremarkable. Due to poor lactation, the child was
started on formula feeds.

uprolling of eyes as well as loss of consciousness and
involved movement of both upper and lower limbs
extending for more than 15 minutes. Post this episode,
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Recently, the patient had an exanthematous illness,
likely chicken pox which was treated at home about a
year ago. There was a history of recent travel one month
previous to onset of symptoms.

Upon eliciting family history, it was uncovered that
father had seizures in the past, approximately 10 years
ago, for which he took anti-epileptic drugs for 3 years.
Paternal grandmother, also, had an established seizure
disorder for which she was not taking any medications.

Clinical Findings:

Child was conscious and irritable, displaying erratic
behavior and screaming inappropriate words. It is to be
recognised that such behavior is uncharacteristic to the
child, as mentioned by parents. Pupils were bilaterally
symmetrical and reacting to light with a size of about
3mm.

Meningeal signs i.e. Kernig’s and Brudzinki’s sign were
found to be positive. 48 hours after admission, upon
repeat examination for meningeal irritation, it was found
to be negative..

All other CNS examinations yielded normal results
including reflexes, cranial nerve function and cerebellar
signs.
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CSF studies-

CSF study, conducted on day 2 of admission, showed
about 150 cells leaning towards a lymphocytic
predominance, indicating a viral etiology. Additionally,
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Investigations:
Blood work-

Routine blood work revealed a hemoglobin
concentration of 12.8g/dl, WBC count of 14,200 and a
platelet count of 2.5, initially. Remarkably the peripheral
smear depicted a DLC of 61/34/04/01 on day 1 of
admission. On day 8, this would take a turn to give a
DLC of 62/33/03/02/00. Furthermore, serum electrolyte
studies indicated a sodium imbalance- hyponatremia
with values consistently remaining within the range of
125-130 mmol/L on multiple occasions, which was mild
but necessitated correction. Potassium, however, was
within normal ranges. Mantoux turned out to be negative.
CRP was also negative. Conclusively, ESR was 23
pointing towards an inflammatory pathology.

Imaging studies-
On day | of admission, CT brain was done and no

significant findings were observed.

MRI brain with contrast performed on day 4 of admission
showed diffuse leptomeningeal enhancement in the post
contrast images, suggesting meningitis. Bilateral
mastoiditis was also noticed in the same.

sugar was more than 2/3rds of plasma values. Protein
was within normal range, CSF AFB stain was negative
and neither microscopy nor culture of CSF yielded any
results. CBNAAT of the same gave a negative result
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Autoimmune panel-

CSF for the autoimmune panel was done and showed
negative.

DEPARTMENT OF NEUROPATHOLOGY
Autolmmune | abos atory
MiN EXTIz0200063 Department
Nawme MASTER KANISHAKAN Specimen
Age /Sex 6 YMALE Viakt Type
Sample No ALOS10240000 Coltected On

Lab Refervnce No XAU 9234 Kecebved On
Comubting Dutor DIJAGANATHAN Reported On

Test Name Kesut Comments

Course of Treatment:

Patient was admitted in the paediatric ICU where he
underwent treatment for 10 days. To prevent further
seizure activity, the patient was administered a
levetiracetam maintenance dose of 10mg/kg/dose, every
12th hourly. 3% NaCl IV fluids were given to the patient
to correct the persistent hyponatremia. Furthermore, the
patient was administered Tab. Clonazepam 0.125mg
twice daily to alleviate erratic behavior and aggressive
nature. Despite treatment given, patient displayed
waxing and waning symptoms manifesting as erratic
behavior. To treat any underlying infections, empirical
therapy was promptly initiated with, inj. Ceftriaxone
(100 mg/kg) for 7 days, inj. Acyclovir for 7 days, and inj.
Vancomycin for 10 days was continued. As per the
national guidelines, formulated on the tuberculosis
burden in India[7], anti tuberculous therapy was
empirically initiated. It was stopped after 7 days due to
unremitting CNS irritation symptoms.

Inj. methylprednisolone 30mg/kg/day was commenced
on day 10 of admission, in view of autoimmune
encephalitis as a diagnosis of exclusion, and was
continued for 6 days. Patient symptoms were noticeably
relieved. It was then switched to an oral steroid therapy-
prednisolone 1mg/kg/day which was to be continued for
at least 3 to 6 months during which regular follow up is
mandatory.

Interestingly, throughout the course of stay, blood
pressure remained within physiological limits with no
signs or symptoms of increased intracranial pressure.

At discharge, it was advised that patient undergo regular
follow-up for the CNS symptoms and growth
monitoring.
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Outcome and Follow Up:

Following pulse steroid therapy 2mg/kg/day, the patient
showed significant improvement with resolution of
nearly all complaints. Patient is symptomatically better
and clinically stable with all clinical parameters within
normal range. Additionally, Serum NMO with MOG
antibody profile turned out to be negative. However, the
patient displayed features of Cushingoid status
prompting an adjustment in the dose of oral steroids to
10 mg OD as well as increasing the frequency of follow
up appointments to closely monitor for further signs of
steroid toxicity. Following these changes, the severity of
the features has significantly decreased.

Discussion:

Seronegative autoimmune encephalitis poses several
challenges in its diagnosis and management. Being a
diagnosis of exclusion, all other diagnoses must be
eliminated to make a conclusive diagnosis which is quite
challenging. And due to the specificity and sensitivity
issues of the test for autoimmune panel, it is likely that a
large number of cases go unreported.

It is postulated that there is a multifactorial process
involved in the onset of the disease including but not
limited to tumors[9] and infections [10].

Due to the increase in the number of cases diagnosed as
Acute Encephalitis Syndrome (AES), an ambiguous
diagnosis that covers a wide etiology, empirical therapy
for any patient present with symptoms that fit the picture
is necessitated. [8]

Recent studies have indicated higher risk of development
of epilepsy post treatment of autoimmune encephalitis,
as well as impairment of verbal comprehension index,
working memory index and most concerningly,
executive function [10]. Therefore, developmental
history and scholastic performance are regularly
evaluated.

Conclusion:

This case highlights the diagnostic challenges and
therapeutic success in treating seronegative autoimmune
encephalitis in a pediatric patient. It emphasizes the
importance of clinical vigilance, even when serological
tests are negative, and the potential for a positive
response to immunotherapy. Further research is needed
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to improve diagnostic strategies and understanding of

this rare, but potentially devastating condition.

Table 4 Proposed classification criteria for possible, definite antibody-positive and probable antibody-negative pediatric AE

Diagnostic categories

Probable
Possible antibody-
Categorical features of AE Specific diagnostic features AE negative AE Definite antibody-positive AE
1. Evidence of acute or Onset of neurologic and/or psychiatric symptoms over  Yes Yes Yes
subacute symptom onset <3 mo in a previously healthy child
2. Clinical evidence of Features include: =2 =2 features =2 features present
neurologic dysfunction features present
present
Altered mental status/level of consciousness or EEG
with slowing or epileptiform activity (focal or
generalized)
Focal neurologic deficits
Cognitive difficulties®
Acute developmental regression
Movement disorder (except tics)
Psychiatric symptoms
Seizures not explained by a previously known seizure
disorder or other condition
3. Paraclinical evidence of Features include: Not =1 features >1" features present
neuroinflammation available present
CSF inflammatory changes (leukocytosis >5 cells/mm?
and/or oligoclonal banding)
MRI features of encephalitis
Brain biopsy showing inflammatory infiltrates and
excluding other disorders
4. AE serology Presence in serum and/or CSF of well-characterized Not No Yes
autoantibodies associated with AE available
5. Exclusion of other Reasonable exclusion of alternative causes, including Yes Yes Yes

etiologies

other causes of CNS inflammation

Abbreviation: AE = autoimmune encephalitis.
2 Severe cognitive dysfunction that is not attributable to a primary psychiatric syndrome as documented by a qualified clinician (e.g., neurologist, psychiatrist,
and neuropsychologist) or a significant drop in 1Q (>20 points).
® When antibodies against NMDA receptor, gamma-aminobutyric acid A receptor, or glutamic acid decarboxylase 65 are present in CSF, further paraclinical markers of
neuroinflammation are not required to diagnose definite AE. When only serum antibodies are present, one or more paraclinical marker(s) of neuroinflammation is
required.

https.://www.neurology.org/doi/full/10.1212/NX1.0000000000000663#T4

References:

1. Netravathi M.  Seronegative  autoimmune
encephalitis — A diagnostic and therapeutic
dilemma. Ann Indian Acad Neurol. 2019 Oct-
Dec;22(4):369-370. doi:

273

10.4103/aian. ATAN 485 19.

Dalmau J, et al. Anti-NMDA-receptor encephalitis:
case series and analysis of the effects of antibodies.
Lancet Neurol. 2008 Dec;7(12):1091-1098. doi:
10.1212/NXI1.0000000000000322.

3.

Lee S, Kim HD, Lee JS, Kang HC, Kim SH.
Clinical features and treatment outcomes of
seronegative pediatric autoimmune encephalitis. J
Clin Neurol. 2021 Apr;17(2):300-306. doi:
10.3988/jcn.2021.17.2.300. PMID: 33835752,
PMCID: PMC8053533.

Chauhan A, Parmar M, Dash GC, Solanki H,
Chauhan S, Sharma J, Sahoo KC, Mahapatra P, Rao
R, Kumar R, Rade K, Pati S. The prevalence of
tuberculosis infection in India: A systematic review
and meta-analysis. Indian J Med Res. 2023 Feb-


http://www.jchr.org/

Journal of Chemical Health Risks

www.jchr.org

JCHR (2026) 16(1), 270-274 | ISSN:2251-6727

Mar;157(2&3):135-151. doi:
10.4103/ijmr.ijmr_382 23. PMID: 37202933;
PMCID: PMC10319385.

5. Jacob TJ, Philip VV, Govindakarnavar A, Gupta N,
Swaminathan S. The syndrome of acute
encephalitis in children in India: Need for new
thinking. Indian J Med Res. 2017 Aug;146(2):158-
161. doi: 10.4103/ijmr.1JJMR 1497 16.

6. Jorio R, Damato V, Spagni G, Della Marca G,
Vollono C, Masi G, Papi C, Campetella L, Monte
G, Evoli A. Clinical characteristics and outcome of
patients with autoimmune encephalitis: clues for
paraneoplastic aetiology. Eur J Neurol. 2020
Oct;27(10):2062-2071. doi: 10.1111/ene.14325.

7. Linnoila JJ, Binnicker MJ, Majed M, Klein CJ,
McKeon A. CSF herpes virus and autoantibody
profiles in the evaluation of encephalitis. Neurol
Neuroimmunol Neuroinflamm. 2016
Aug;3(4):e245. doi:
10.1212/NXI1.0000000000000245.

8. Ogawa R, Nakashima I, Takahashi T, Kaneko K,
Akaishi T, Takai Y, Sato DK, Nishiyama S, Misu
T, Kuroda H, Aoki M, Fujihara K. MOG antibody—
positive, benign, unilateral, cerebral cortical
encephalitis with epilepsy. Neurol Neuroimmunol
Neuroinflamm. 2017  Mar;4(2):e245.  doi:
10.1212/NXI1.0000000000000322.

9. Gadian J, Eyre M, Konstantoulaki E, Almoyan A,
Absoud M, Garrood I, Lim M. Neurological and
cognitive outcomes after antibody-negative
autoimmune encephalitis in children. Dev Med
Child Neurol. 2022 May;64(5):649-653. doi:
10.1111/dmen.15101.

274


http://www.jchr.org/

