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Overview of the talk 

• Encephalitis 

• Epidemiology 

• Etiology  

• Clinical presentation (infectious/autoimmune) 

• Diagnosis  

• Management  

• Challenges   

 



         What is Encephalitis ?   

• Inflammation of the brain parenchyma, 
manifest by neurologic dysfunction, such as:  

– altered mental status, behavior, or 
personality changes 

–motor or sensory deficits  

– speech or movement disorders  

– seizure 
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Feigin and Cherry’s Textbook of Pediatric Infectious Diseases, 7th ed, 2014. 
p.492. 



Epidemiology  

• Exact incidence is not known 

• 3.2-10.5 per 100,000 hospitalizations 

• Globally, an estimated 390 million people are 
affected by infectious encephalitis annually  

 



Etiology  

• Two main groups 

– Infectious encephalitis 

– Immune mediated encephalitis 

 

 

 

 



• Majority – unknown etiology 

• Of known etiology, viruses are commonest 
cause among infectious encephalitis 

• Identifiable etiology in <50% in most studies 













Multicenter study in China 



• HSV – commonest in USA, England, France, 
Italy, Australia, Eastern India 

• Human enteroviruses in China, Greece, India 

• JE in Vietnam 

 



Infectious encephalitis 

• Mainly viruses 

• Bacteria 

• Parasites 

• fungus 

• Different etiological agents in different 
geographical regions 

 



Clinical presentation of IE 

• Acute encephalitis syndrome (AES) 

• Many cases of encephalitis are ‘non-specific’ 
OR “unknown causes”  

• Diagnostic facilities are limited in resource 
poor setting  

• Initial presentation can be due to other causes 
like bacteria/TB/malaria  

 



WHO case definition 

• a person of any age, at any time of year, with 
the acute onset of fever and a change in 
mental status (including symptoms such as 
confusion, disorientation, coma, or inability to 
talk) AND/OR new onset of seizures 

 



Clinical manifestations 

• Depends on which part of CNS affected 

• Pathogenic agent 

• Various host factors 

• Non-specific sign and symptoms in neonates 
and young infants 

• Fever may not be present 

 



Autoimmune encephalitis  



Pathophysiology  

• Antibodies against neuronal proteins 

• Cell surface proteins vs intracellular proteins 

 

 



Intracellular antigens 

Antigen Neurological symptoms Others  

Hu (ANNA1) Encephalomyelitis, PCD, Brainstem 
encephalitis, focal cortical 
encephalitis, limbic encephalitis  

Mostly adults and 
associated with cancer 

CRMP5 Encephalomyelitis, chorea, limbic 
encephalitis  

Amphiphysin  Stiff-person syndrome, myelopathy 
and myoclonus, encephalomyelitis  

Ri (ANNA 2)  Brainstem encephalitis, opsoclonus 
myoclonus  

Ma2 Diencephalitic, limbic encephalitis, 
brainstem encephalitis  

GAD 65 Ataxia, stiff person syndrome, 
epilepsy  

Adults, <10% associated 
with tumor 



Cell surface antigens 

Antigen  Neurological symptoms Others  

NMDAR receptor (NR1 
subunit)  

Behavioural disturbance, 
psychosis, catatonia, 
seizures, aphasia, 
movement disorders 
including orolingual 
dyskinesias, central 
hypoventilation, 
dysautonomia  

Children 40%, medial 
temporal lobe 
hyperintensity  
80% respond to 
immunotherapy, 12-25% 
relapse rate 

CASPR2  Morvan’s syndrome, 
encephalitis, peripheral 
nerve hyperexcitability  

Adults  
Thymoma in 20-40% 

Glycine R  Progressive 
encephalomyelitis with 
rigidity, stiff person 
syndrome  

Adults, associated with 
thymoma, Hodgkin’s 
lymphoma 



Antigen  Neurological symptoms  Others  

GABAAR  Refractory seizures, status epilepticus, 
stiff person syndrome, OMS 

No clear cancer association,  

GABABR (B1 
subunit)  

Classic limbic encephalitis. Early and 
prominent seizures  

Adults, lung cancer 

AMPAR (Glu 
R1/2 subunit)  

Limbic encephalitis, psychosis Adults, 70% tumor (lung, 
breast) 

LGI1  Faciobrachial dystonic seizures, limbic 
encephalitis, epilepsy (often tonic 
seizures), myoclonus, rapidly 
progressive dementia (can mimic 
CJD), sleep disorders  

Mainly adults 
<20% associated with tumor 



antiNMDAR encephalitis 

• Neuropsychiatric symptoms 

– behavior problems 

– change in personality 

– depression, anxiety, fear, psychosis, hallucinations 

– ADHD, OCD 

 



Neurological symptoms 

• Memory loss or amnesia 

• movement disorders & dystonia 

• Seizures 

• aphasia, mutism  

• sleep disorders 

• decreased level of consciousness  

• autonomic features: instability of body 
temperature, hypoventilation, respiratory failure  

 



Movement disorders 

• video 



• video 



Case 1 

• Previously well 10 yr old girl 

• Presented with decline in school performance 

• Abnormal behavior 

• Irrelevant talk 

• Poor sleep 

• No seizure 

• Came to YCH 6 months after symptoms onset 



• video 



• CSF RE normal 

• MRI brain normal 

• NMDAR ab positive in both serum and CSF 

• No tumor on USG 

• Treated with methylprednisolone followed by 
IVIg 

• Complete recovery after IVIg 

 



Relapsed after 1 year 

• video 



After treatment 

• video 



Case 2 

• 6 yr old boy  

• Post encephalitis sequale 

• Admitted for increasing dystonia and 
refractory seizures 

• He had aphasia, movement disorders, sleep 
disorders, seizures, hypersalivation 

 



Movement disorders 

• video 



• NMDAR ab was positive in both serum and 
CSF 

• Treated with IV methylprednisolone 

• No significant improvement after 2 weeks 

• Started IVIg 2g/kg 

• Significant improvement after 2 weeks 



Follow up 

• video 



Case 3 

• 6yr old boy 

• Previously normal 

• HSE 6 weeks ago 

• Admitted with  

– memory loss 

– Aphasia 

– Poor sleep 

– Behavior ptoblem 

 



• Conscious but unable to talk 

• No weakness or neurological deficit 

• Orofacial dyskinesia 

• Hypersalivation 

 



Orofacial dyskinesia andhypersalivation 

• video 



• video 



• video 



• video 



Encephalitis 

Infection or immune? 



HSE NMDAR encephalitis 



2012 



2014 



2014 



Diagnosis  

• High index of suspicion 

• In any case of encephalitis  clinically not 
suggestive of infectious encephalitis, and after 
exclusion of other possible causes 



Diagnostic criteria for possible 
autoimmune encephalitis  

Diagnosis can be made when all three of the following criteria 
have been met:  
1. Subacute onset (rapid progression of less than 3 months) 

of working memory deficits (short-term memory loss), 
altered mental status, or psychiatric symptoms  

2. At least one of the following:  
1. New focal CNS findings  
2. Seizures not explained by a previously known seizure disorder  
3. CSF pleocytosis (white blood cell count of more than five cells 

per mm3)  
4. MRI features suggestive of encephalitis  

3. Reasonable exclusion of alternative causes   
 



Management of encephalitis 

 







Challenges  



Challenges in diagnosis 

• Meningitis? 

• Encephalitis? 

• Meningoencephalitis? 

• Autoimmune encephalitis? 

• Limited resources – lab/imaging 

 



New technology  

• Filmarray PCR 

• 4 panels (resp, GI, ME, blood culture) 

• Result available within 1 h 





Test for NMDAR Ab 



Challenges in management  

• No specific antimicrobial therapy for most 
cases of viral encephalitis 

• IV aciclovir is expensive 

• Many patients seek medical advice at late 
stage 

• Prolong ICU stay 

• Neurological sequale are slow to recover 



• Autoimmune encephalitis can be mistaken as 
psychiatric disorder 

• Many symptoms overlap with infectious 
encephalitis and other neurological conditions 

• IVIg is expensive 

• Long term prospective cohort studies needed 
to understand more about AE 




