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Case report #1 – So it wasn’t a stroke?

 Patient’s name: Confusion

 59 year old woman with 1 year history of various 
neurologic complaints 

 Fatigue

 Unsteadiness

 Speech difficulty

 Poor Dexterity

 Cognitive decline

Trouble organizing her thoughts

 Acute onset of focal weakness and speech impairment



Confusion

 Work up

 MRI

 CD – normal

 REEG – bitemporal Spikes

 Brain SPECT with bitemporal hypoperfusion

 BW

 Borrelia Burgdorferi

 Borrelia Miyamotoi

 Bartonella Henselae and Quintana

 Babesia duncani

 Elevated Voltage gated K+ channel receptor Ab & GAD 65 Ab



Case #2 – Did I do that?

 Patient’s Name: Guilt

 6 year old girl, symptoms age 4

 Fatigue

 Leg Pain

 Regression

 Thumb sucking

 Fear of Dark

 Tantrums

 Bed wetting

 Stomach pain

 Work up: BW – Strep Ab positive



Case report #3 – I am at the end of my rope! 

 Patient’s Name: Hopelessness 

 21 year old woman, symptoms 

onset at age 14

 Anxiety

 Psychosis 

 Depersonalization

 Seizures

 3 inpatient involuntary admissions



Hopelessness

She is followed by a Mass General Psychiatry 

department with multiple combinations of 

psychotropic medications without improvement

Declining neuropsychiatric status:

Hyper-religiosity

Intrusive thoughts

Severe Anxiety

Severe Headaches



Hopelessness

 Work up

 MRI of the brain - nonspecific white matter changes and a DVA on the left temporal region

 REEG – normal

 SPECT scan - hypoperfusion at the tempero parietal region

 LP – two oligoclonal bands, normal study

 BW 

 Borrelia Burgdorferi

 Bartonella Henselae

 Babesia microti

 Cunningham Panel

 Anti Dopamine 1 and 2 

 Anti Lysoganglioside GM1 

 Anti-Tubullin Ab

 GAD 65 Ab



Case report #4 – I did everything right!

 Patient’s Name: Frustration

 13 yo male with onset of joint pain 

and toe walking at age 2

 At age 9 he developed

 Facial motor ticks

 Cognitive decline 

 Regressive behavior



Frustration

 He was tested for and diagnosed with

 Lyme

 Strep

 Mycoplasma Pneumoniae

 Bartonella

 Treated on and off with a combination of Abx for 6 months 

 Worsening symptoms

 Clinical Decline

 Test for Autoimmune Encephalitis

 Moleculera Lab

 Anti-Tubulin Ab



Frustration

 Started IVIG at 1gm/kg

 Got better initially and then declined

 On retest of his BW he had

 Decline in IQ through Neurocognitive assessment

 REEG – mild diffuse encephalopathy

 MRI brain – normal

 BW positive for

 Strep

 Lyme

 Babesia duncani & microti

 Bartonella Henselae

 Mycoplasma Pneumoniae 



Frustration

 Positive for Antineuronal antibodies

 Cunningham Panel

 Dopamin 1

 Tubulin

 Voltage Gated K+ channel receptor Ab

 GAD 65 Ab

 Thyroid peroxidase and Thyroglobulin Ab

 What do you do?



Autoimmune Encephalitis 
 Production of antineuronal antibodies that affect

 Central Nervous system 

 Causing Autoimmune Encephalitis

 Break in the blood brain barrier due to insult of the nervous system

 Causing Disruption of the regular brain matrix

 Presence of inflammatory cells – Lymphocytes

 Disruption of Glial cells – supportive neuronal cells

 Often thought to be 

 Post infectious 

 Malignant

 Idiopathic

 Consider Infectious/Inflammatory



Autoimmune Encephalitis 

 Published in 2013 in the Journal of 

Neuroinflammation

 Links Psychiatric disorders with 

neuroinflammation

 Contributing to

 Major Depression

 Bipolar

 Schizophrenia

 OCD



Neuroinflammation and Psychiatric Illness – Najjar, 2013 

 Defining Autoimmue Encephalitis

 Clinical presentation

 Seizures

 Psychiatric Features

 Cognitive Decline

 Pathophysiology

 Anti-Synaptic Autoantibodies

 Anti-Intracellular Autoantibodies



How it is diagnosed

 MRI of the head

 EEG

 LP

 BW:

 Paraneoplastic Panel (Anti Hu, Yo, Ri, Amphiphysin, Tr, CV2, Ta)

 K channel receptor Ab

 NMDA receptor Ab

 GAD 65 Ab (Stiff Person’s syndrome/Autoimmune Encephalitis)

 CASPR- 2 Ab (Limbic encephalitis)

 Glutamate Receptor Ab (Rasmuseen’s encephalitis)

 LGI1 (Faciobrachial dystonic seizures)

 S100B (Break in Blood Brain Barrier) - marker of glial activation and blood-brain barrier hyperpermeability in the brain

 Brain SPECT/Brain PET scan

 Neurocognitive Assessment

 Brain Biopsy (Lymphocytes/Glial Cells)



How it is diagnosed

LP

 Increased CSF: serum albumin ratio 

Indicative of BBB hyperpermeability

 Increased intrathecal synthesis of IgG, IgM, 

and/or IgA 

Presence of up to four IgG oligoclonal bands 

Mild pleocytosis

Elevated neopterin levels

Elevated cytokines

 Increased intracranial pressure



Anti Neuronal Antibodies: 

Journal of Clinical Neurology 

www.ncbi.nlm.nih.gov/pmc/articles/PMC4712273



Role of Cunningham Panel 

 Shows presence of Anti-Neuronal Antibodies

 Dopamine 1

 Dopamine 2

 Lysoganglioside

 Tubulin

 Induced by infections:

 Strep 

 Lyme

 Mycoplasma Pneumoniae

 And more

 Causing PANS/PANDAS



“The Diagnosis and 

Treatment of AE” 2016
 Three Types of Abs:

 Paraneoplastic disorders 

 Ab to intracellular antigens

 Poor prognosis due to 

irreversible neuronal damage

 Autoantibodies to extracellular 

epitopes of ion channels, 

receptors and other associated 

Autoantibodies

 Synaptic

 Intracellular

 Other forms of autoimmune 

encephalitis in which precise 

antigens are less clearly 

established (Systemic)
www.ncbi.nlm.nih.gov/pmc/articles/PMC4712273



“A clinical approach to new-onset psychosis 

associated with immune dysregulation: the 

concept of autoimmune psychosis” Feb 2018



Autoimmune Psychosis Subclasses

 I. Autoimmune Encephalitis associates with synaptic and neuronal cell 

membrane proteins Ab

 NMDAR

 AMPAR

 GABAbR

 VGKC (LGI1, CASPR2)

 Clinical presentation

 Confusion

 Seizures

 Memory loss



Autoimmune Psychosis Subclasses

 II. Psychosis associated with Autoimmune and Inflammatory Disorders

 1. systemic Autoimmune Disorders: Neuropsychiatric Lupus Erythematosus

 NMDAR Ab

 Ribosomal P Ab

 2. Neuroinflammatory Disorders:

 MS, ADEM

 OCD AB (Oligoclonal bands)

 MBP AB (Myeline Basic Protein)

 MOG Ab (Myeline Oligodendrocyte glycoprotein)

 3. Hashimoto’s Encephalopathy

 TPO Ab (Thyroperoxidase Ab)

 Tg Ab (Thyroglobulin Ab)

 Autoimmune vasculitis and Immune Complex deposition

 4. Autoimmune Encephalitis associates with Ab targeting Intracellular Antigens

 Onconeuronal Ab (HU, MA2, CRMP5, Amphyphisin, GAD Ab, GABAb



Autoimmune Psychosis Subclasses

 III. Seronegative but probable autoimmune 

encephalitis (SPAP)

 Unknown Autoantibodies 

 Innate – or T-cell autoimmunity?

 Clinical presentation

 Encephalopathy

 Cognitive deceline

 Memory Impairment

 Affective Disorder

 Seizures



“The Diagnosis and Treatment of AE” 2016

 Often can be a subacute 
presentation of

 Decline in memory

 Psychiatric symptoms

 Psychosis

 Aggression

 Inappropriate sexual behaviors

 Panic attacks

 Compulsive behaviors

 Euphoria or fear

 Seizures

 Movement disorder

 Dystonia 

 Chorea

 Rigidity 

 Myoclonus

 Cerebellitis

 Ataxic

 Gait

 Limb movements

 Eye movements

 Voice

 Swallowing



How it is diagnosed: Neurology - 2017



Diagnosing AE – Brain PET

 In this study 

 29 out of 61 = 47.5% of 

patient were seronegative 



Diagnosing AE – Brain PET

 No difference in 

presentation between 

seronegative and 

seropositive patients

 Presentation may be 

heterogeneous 

 Not just mesial temporal 

lobes hypometabolism



AE an Infections Induced Process



“Improvement of Psychiatric Symptoms in 

Youth Following Resolution of Sinusitis” 2017

 Patients presented with

 Anxiety

 Mood Disorders

 Panic Attacks

 Learning Disability

 OCD 

 And more

 Retrospective study with 150 patients 

 10/150 presented with neuropsychiatric symptoms at onset of sinusitis

 8/10 patients had resolution of their neuropsychiatric symptoms with treatment

 1 patient lost to follow up 

 1 patient did not follow recommendations



How it is related to infections?

 Borrelia Burgdorferi

 Prevalence >300,000 new Lyme disease cases per year in the US

 GOV.UK – Publik Health England 2013:

 “Lyme borreiosis is the most common vector – borne human infection in England 

and Wales.”

 Complex Pathophysiology 

 Causing Direct Infection

 Inflammation

 Autoimmune process



Relationship of inflammation and autoimmunity 

to Psychiatric sequela of Lyme disease  -

Bransfield



 Immune Mediated 

symptoms

 Inflammation with 

cytokines

 Proinflammatory

lipoproteins

 Autoimmunity



Lyme and Co-Infections

 Lymedisease.org chart 

 prevalence of co-

infections is high

https://www.lymedisease.org/lyme-basics/co-infections/about-co-infections/



Babesia Presentation

• Headaches

• Lethargy

• Hematologic 
Abnormality



Bartonella Henselae Presentation

 Immunocompetent patients presenting with:

 Aphasia

 Encephalopathy

 Neuropathy

 Seizures 

 Transverse myelitis

http://www.lymepa.org/Breitschwerdt_J_Neuroparasitol_Review_2012.pdf





Diagnosing and Treating Autoimmune Encephaitis

in patients with persistent Lyme Symptoms  

 30 patients over 2 years with: 

 Lyme Disease & Tick Borne Illnesses 

 Treated with months of antibiotics 

 Had persistent symptoms: 

 Headaches 

 Insomnia 

 Visual Complaints

 Cognitive impairment 

 Fatigue 

 Psychiatric Features



Diagnosing and Treating Autoimmune Encephaitis

in patients with persistent Lyme Symptoms 

 These patients were evaluated for Infections Induced Autoimmune 
Encephalitis 

 MRI of the head (29/30) 

 Brain SPECT scan (27/30) 

 EEG (19/30) 

 LP (14/30)

 Blood markers (30/30)

 Paraneoplastic panel 

 NMDA receptor Ab, 

 VGKC Ab (CASPR 2)

 GAD65

 S100B

 Glutamate Receptor Antibodies. 



Diagnosing and Treating Autoimmune Encephaitis

in patients with persistent Lyme Symptoms 

 Treatment: 

 Continue Treatment of Infections

 Add immune modulating dose of IVIG



Results
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How to treat it?
 Check for Infections

 Treat all infections at the same time

 Assess patient’s immune/inflammatory status

 Detox routines 

 Pro-inflammatory states

 i.e Mast Cell Activation syndrome

 Environmental Toxins

 Immune modulating treatment

 IVIG

 Plasmapheresis

 Use of Hyperberic O2 treatment 

 Anti inflammatory effect

 Stimulates production of stem cells



How to treat it – IVIG protocol

file:///C:/Users/anton/Dropbox/Articles/Treatment%20of%20PANS%20with%20IVIG-Plasmapheresis.pdf



Plasmapheresis Protocol 

file:///C:/Users/anton/Dropbox/Articles/Treatment%20of%20PANS%20with%20IVIG-Plasmapheresis.pdf



Immune modulating doses of ivig

 Published in 2002

 Immunomodulatoy agent = 

2gm/kg/month

 Immune replacement =             

200-400mg/kg/weekly



IVIG followed by Plasmapheresis is safe & 

effective – 2002 

 Patients got 

Plasmapheresis followed 

immediately by IvIg

 Concentration of IgG 

dropped by 40% 

 Restored 24h later to 

16% reduction in IVIG 

treated patients 

 Stayed at 32% reduction 

in none treated patients



Common mistakes 

 Lower doses of IVIG = immune replacement therapy

 500-750mg IVIG/Treatment

 This will stimulate production of more anti-neuronal antibodies

 Not treating the infectious component at the same time as the 

autoimmune component 

 Not treating long enough 

 Improvement in 7-9 months

 Most patient treated for at least 2 years 

 Adding immune suppressive therapy to treatment regiment





Follow: Instagram/Facebook @DrElenaFrid



Follow: Instagram/Facebook

@DrElenaFrid

Campaign raising awareness for 

Lyme Disease in the month of May
@LymeDiseaseChallenge
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