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Unparalleled antineuronal antibody testing

2
https://www.moleculera.com/

https://www.moleculera.com/


Topics

1. What is autoimmune encephalitis? 

PANS/PANDAS nomenclature 

2. Diagnostic criteria/symptoms

3. Investigations

4. Testing options

5. Therapeutic approaches – brief overview

6. Further resources



Focus: Autoimmune encephalitis in the basal ganglia

https://www.moleculera.com/
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Moleculera Biosciences is best known for its outstanding work in the field of 
brain autoimmune conditions that can underlie neuropsychiatric symptoms 

https://www.moleculera.com/


Strep antibodies found to be able to migrate across the 

       blood-brain barrier

5Source: Drs Agalliu and Cleary, https://www.youtube.com/watch?v=8aPJV6hokro; https://www.pandasppn.org/presentations/; 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4701547/

Antibodies migrate into the brain via the 
1st cranial nerve: the olfactory nerve

https://www.pandasppn.org/presentations/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4701547/


Excellent video material available on PANS/PANDAS

https://www.moleculera.com/ 6

https://vimeo.com/228821260

Link to the video: Group A Streptococcus intranasal infection promotes 

CNS infiltration by streptococcal-specific Th17 cells

https://www.youtube.com/watch?v=WJQT9-cQwIw&t=194s

Film: My Kid is Not Crazy: a search for hope in the face of 
misdiagnosis

https://vimeo.com/228821260
https://www.youtube.com/watch?v=WJQT9-cQwIw&t=194s


The Basal Ganglia is where these antineuronal 

       antibodies largely occur
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Basal Ganglia 

responsible for:

• Voluntary motor control

• Procedural learning

• Cognitive functions

• Emotional functions

• Eye movement

Two other disorders of 

the Basal Ganglia are 

Parkinson's’ Disease and 

Huntington's Disease

Source: Courtesy of Moleculera Biosciences, Professor Craig Shimasaki, https://www.moleculera.com/

https://www.moleculera.com/
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Autoimmune mechanism for multiple neuropsychiatric 

behavioral disorders

Microbial, Viral, Fungal 

Infection Occurs

Body Produces 

Antibodies That 

Recognize Infectious 

Agent

Reaction Disrupts

Brain Function

(friendly fire)

Antibodies Cross-React 

With Neurologic 

Receptors

(molecular mimicry)

Neuropsychiatric symptoms 

Including Anxiety, 

Aggression, Rage, OCD, Tics, 

Depression, Hyperactivity, 

Insomnia, Phobias 

Source: Courtesy of Moleculera Biosciences, Professor Craig Shimasaki, https://www.moleculera.com/

https://www.moleculera.com/
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Many Infectious Triggers are Associated with PANDAS or 

PANS (examples)

• Group A streptococci 

• Influenza A

• Varicella (chickenpox)

• Mycoplasma

• Lyme disease

• Babesia

• Bartonella

• Coxsackie virus

• Epstein Barr Virus

Patients often have more than one infection, 

and can be subclinical

Source: Courtesy of Moleculera Biosciences, Professor Craig Shimasaki, https://www.moleculera.com/

https://www.moleculera.com/
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Official diagnostic criteria exist for both – here for PANDAS

11
Source: https://www.youtube.com/watch?v=8aPJV6hokro; https://www.pandasppn.org/presentations/; https://pandasnetwork.org/what-is-pandas/; https://www.panspandasuk.org/ 
faqs#:~:text=What%20is%20PANDAS%3F&text=PANS%20is%20an%20acronym%20for%20Paediatric%20Acute%2Donset%20Neuropsychiatric%20Syndrome.&text=PANS%20is%20a%20neuro
psychiatric%20condition,both%20physical%20and%20psychiatric%20symptoms.

“While the initial infection might be mild, in 
some cases it triggers a misdirected immune 
response and/or a brain inflammation that 
causes the rapid onset of severe symptoms, 
which can include obsessive compulsive 
disorder, tics, severely restricted food intake, 
anxiety, aggression, depression, memory 
deficiency, poor cognitive function and 
behavioural and developmental regression.”

www.pandasppn.org

www.panspandasuk.org

https://www.pandasppn.org/presentations/
https://pandasnetwork.org/what-is-pandas/
https://www.panspandasuk.org/
http://www.pandasppn.org/
http://www.panspandasuk.org/


Diagnostic criteria: PANS (www.pandasppn.org) 
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Source: https://www.youtube.com/watch?v=8aPJV6hokro; https://www.pandasppn.org/presentations/

http://www.pandasppn.org/


► Choreiform 

movements 95%

► Emotional lability 

66%

► School changes 

60%

► Personality 

changes 54%

► Bedtime fears 

50%

► Fidgetiness 50%

► Separation fears 

40%

► Sensory 

defensiveness 

40%

► Irritability 40%

► Impulsivity and 

distraction 38%

► ADHD 40%

► ADD 40%

► Depression 

36%

► Separation 

anxiety 20%

► Overanxious 

28%

► Enuresis 

20%

► Anorexia 

17%

► Etc.

Symptoms During Exacerbations Comorbid Diagnoses

Symptoms according to the National Institute of Mental 

Health Samples (NIMH) USA 

Source: Courtesy of Moleculera Biosciences, Professor Craig Shimasaki, https://www.moleculera.com/

https://www.moleculera.com/


Two-page questionnaire provided by Moleculera Labs

Source: Moleculera questionnaire (available from AONM, www.aonm.org)

 Mydriasis

http://www.aonm.org/
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Initial tests recommended by the PANS/PANDAS

       Physicians Network
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Source: www.pandasppn.org

http://www.pandasppn.org/


Tests of streptococcal antibodies are useful but not

       exclusionary if -ve



Other tests done by providers in the workup depending 

onneed (selection)
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S100B (breach of the Blood Brain Barrier)
Cardiac echo
MRI of the head
EEG
Brain SPECT (type of nuclear imaging test - single-photon 
emission computerized tomography)
Brain PET scan (positron emission tomography)
Neurocognitive testing
Brain biopsy (lymphocytes/glial cells)
Spinal tap

Organic Acids
Mycotoxins
Food Intolerance

Etc.



The Autoimmune Brain Panel  | Sample Report
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The Autoimmune Brain Panel  | Biomarker Components

1) Anti-Dopamine D1

Often positive with psychiatric 

symptoms including psychosis(1)

2) Anti-Dopamine D2L 

receptorOften positive with movement 

disorders and impulsivity(1)

3) Anti-Lysoganglioside GM1

Often positive with neuropathic 

symptoms including tics(1)

4) Anti-Tubulin

Often positive with cognitive 

complaints, OCD and brain fog(1)

5) CaM KII Activity

Sympathetic nervous system activation 

symptoms, any symptom of adrenergic 

activation (1)
Ref: (1) Reported by Dr. Amirm Katz based upon his 112 patients 

studied and our patient responses



Symptoms associated with targets comprising the panel:

Dopamine receptor antibodies

https://www.moleculera.com/autoimmune-brain-panel/; Shimasaki C et al. Evaluation of the Cunningham Panel in pediatric autoimmune neuropsychiatric disorder associated with streptococcal infection 
(PANDAS) and pediatric acute-onset neuropsychiatric syndrome (PANS): Changes in antineuronal antibody titers parallel changes in patient symptoms. J Neuroimmunol. 2020 Feb 15;339:577138. doi: 
10.1016/j.jneuroim.2019.577138. Epub 2019 Dec 15. PMID: 31884258. https://www.jni-journal.com/article/S0165-5728(19)30352-2/fulltext

21

The patient population analysis found the following symptoms tend to correlate with specific assays*

https://www.moleculera.com/autoimmune-brain-panel/
https://www.jni-journal.com/article/S0165-5728(19)30352-2/fulltext
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Gangliosides are components of 
all cell membranes and 
abundant in neurons, including 
motor neurons at the 
neuromuscular junction. 

The GM1 ganglioside has been 
shown to preferentially localise 
in pre- and post-synaptic 
membranes at the synaptic 
terminals in the cerebral cortex. 

Lysogangliosides modulate 
cellular signaling.

Symptoms associated with targets comprising the panel:

Lysoganglioside GM1 antibodies

https://www.moleculera.com/

https://www.moleculera.com/


Symptoms associated with targets comprising the panel:

Tubulin antibodies
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Tubulin is an intracellular 
protein comprised of 
microtubules that provide a 
skeleton for maintaining cell 
shape and is thought to be 
involved in cell motility and 
intracellular transport. While 
tubulin is in every cell, it is 
highly abundant and 
concentrated in brain tissue.

https://www.moleculera.com/

https://www.moleculera.com/


Symptoms associated with targets comprising the panel:

CaMKII (Ca2+/Calmodulin Protein Kinase II)

24
https://www.moleculera.com/

https://www.moleculera.com/


The Autoimmune Brain Panel  | Results Report Example 1



The Autoimmune Brain Panel  | Results Report Example 2



Sample needs to be returned in a Nanocool box with 

         cooling engine

~
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https://www.youtube.com/watch?v=A6lihMx1h0s

https://www.youtube.com/watch?v=A6lihMx1h0s


Vital to use the tubes provided and no others

28



25 years of history in the US – no NICE* guidelines for it here

National Institute for Health and Care Excellence

29



APPG (All-Party Parliamentary Group) successfully launched; 

parliamentary debate held on Sept. 12th 2023

30
Source: https://bit.ly/3P75Deh

Hansard:
“All political parties from across the 
spectrum came together in unity to call for 
the minister to take action to ensure that the 
thousands of affected families in UK have 
equitable and effective access to treatment.”

https://bit.ly/3P75Deh?fbclid=IwAR1X4PuGA6G3byHDGoGAidnpuh-z99fz_IuBKJcHGOMNaQKVkikc3SneX4I


Huge explosion of PANDAS cases since Covid – 

sometimes entire families

Source: https://aonmhealthhub.org/pandas-on-the-rise-due-to-the-increase-in-group-a-strep-infections/academy-of-nutritional-medicine/;
https://www.youtube.com/watch?v=DKQ5_N3RWdA

Amy Joy Smith RN:

https://aonmhealthhub.org/pandas-on-the-rise-due-to-the-increase-in-group-a-strep-infections/academy-of-nutritional-medicine/
https://www.youtube.com/watch?v=DKQ5_N3RWdA


PANS/PANDAS UK provides educational training

32
Source: https://www.eventbrite.co.uk/e/supporting-children-with-pans-or-pandas-in-educational-settings-tickets-656572575247?aff=erelexpmlt

Offer free CPD accredited 
training for any relevant 
education professionals.  
The aims of the session 
cover in brief:
•Raising the awareness of 
the conditions amongst 
Educational Professionals
•Considering the impact of 
PANS or PANDAS on 
children in education
•Summarising points of 
good practice in schools

https://www.eventbrite.co.uk/e/supporting-children-with-pans-or-pandas-in-educational-settings-tickets-656572575247?aff=erelexpmlt


AONM Conference on PANDAS/PANS & Associated 

Disorders: all slides available – recordings on request

33
Source: https://aonm.org/pans-pandas-conference-may-2018/

https://aonm.org/pans-pandas-conference-may-2018/


https://aonm.org/pans-pandas-webinars/

34



Educational resources on the Moleculera page, too

https://www.moleculera.com/medical/webinar-connection-infections-immune-system-brain/

35

https://www.moleculera.com/medical/webinar-connection-infections-immune-system-brain/


Extensive literature available on PANS/PANDAS and the 

related field

S



Additional Information Sources

37

www.pandasppn.org

www.pandasnetwork.org

https://expand.care/

www.panspandasuk.org

http://www.panspandasuk.org/
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medicalrelations@moleculera.com

www.moleculera.com

www.aonm.org

https://aonm.org/cunningham-
panel-panspandas/

info@aonm.org
0044 333 121 0305

gilian@aonm.org
0044 786 772 6387

Contact details

mailto:medicalrelations@moleculera.com
http://www.aonm.org/
https://aonm.org/cunningham-panel-panspandas/
https://aonm.org/cunningham-panel-panspandas/
mailto:info@aonm.org
mailto:gilian@aonm.org


Thank you very much!
Q&A



Appendix:

Huge number of references available, please just ask

Shimasaki, Craig, Richard E. Frye, Rosario Trifiletti, Michael Cooperstock, Gary Kaplan, Isaac Melamed, Rosalie Greenberg, et al. “Evaluation of the Cunningham Panel in Pediatric Autoimmune 

Neuropsychiatric Disorder Associated with Streptococcal Infection (PANDAS) and Pediatric Acute-Onset Neuropsychiatric Syndrome (PANS): Changes in Antineuronal Antibody Titers

Parallel Changes in Patient Symptoms.” Journal of Neuroimmunology 339 (2020): 577138. https://doi.org/10.1016/j.jneuroim.2019.577138
40

https://aonm.org/information-pans-pandas/

https://moleculeralabs.us9.list-manage.com/track/click?u=6b9e566f2d5f16f43f7f426d8&id=b685904e98&e=1f948abab8
https://aonm.org/information-pans-pandas/
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