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“Brain Under Attack is an ambitious undertaking for even the 

most savvy physicians and scientists regarding the increasing 

prevalence of neuro-autoimmune disorders (PANS) now facing 

our children. With statistics indicating that as many as 1 in 

200 children are now affected with PANS, parents will again be 

challenged with a condition of significant disabling severity, with a 

paucity of resources for assistance. This book provides the reader 

with the necessary tools to help their affected children via the 

provision of an excellent overview, case studies, opinions from 

experts, resources and glossary of terms in a compelling, parent-

friendly format, while being current with the latest information 

available from the field of integrative medicine. An up-to-date 

laboratory assessment on how to test for PANS is also discussed. 

Kudos to Lambert and Rickert Hong for bestowing this handbook 

for parents and practitioners alike!”

—Michelle Perro, MD, Pediatrician and Co-Author of the 

Bestselling Book What’s Making our Children Sick?

“Brain Under Attack is a must-have resource! Parents are now 

armed with all the information needed on how to treat these 

conditions effectively, combining treating the root cause along 

with incorporation of integrative modalities. Brain Under Attack 

puts the power back in your hands and allows you to take charge 

of your family’s health in a safe and natural way!”

—Madiha Saeed, MD, Board Certified Integrative Family 

Physician and Author of The Holistic Rx

Advanced Praise for 

Brain Under Attack



“This little gem of a book takes a ‘Total Load’ approach to this elusive 

illness. Instead of treating those difficult behavioral symptoms and 

suppressing the immune system with gut-disrupting drugs, learn 

about possible underlying environmental triggers, infections, and 

lifestyle factors that are contributing. Read heartfelt parent stories 

from some who have healed their kids, and find practitioners 

who will treat you with respect as a member of your loved one’s 

healthcare team. Let this well-researched book be your most 

helpful guide.”

—Patricia S. Lemer, MEd, MS, Bus., Author of Outsmarting 

Autism and EnVISIONing a Bright Future

“A lifeline… An empowering and actionable compilation of clinical 

insights paired with the stories of loving and courageous families 

rescuing their children, against all odds. Brain Under Attack is 

an important resource for improving our understanding of these 

conditions and getting children the support they need.”

—Kathleen DiChiara, FDN-P, Functional Nutrition 

Practitioner, Author of The Hidden Connection and Resilience



Dedication

To the children and families impacted by the 

epidemic of PANS and to all of the clinicians, 

practitioners and parents working tirelessly to 

bring our children back to vibrant health.



Disclaimer

The content of this book is not intended to be a substitute for professional 

medical advice, diagnosis or treatment. Always seek the advice of your 

physician or other qualified health provider with any questions you may 

have regarding a medical condition. If you have an emergency you should 

contact 911 or your doctor immediately. Do not disregard medical advice 

or delay seeking such advice based on the information found in this book.

Information in this book is provided for informational purposes only and 

Epidemic Answers does not guarantee the currency or accuracy of the 

information. Epidemic Answers makes no warranties, express or implied 

as to the fitness of the information for any purpose, or to results obtained 

by individuals using the information and is not responsible for any action 

taken in reliance on the information contained herein.

The information provided in this book does not constitute legal or 

other professional advice or guidance. Nothing included here implies 

a recommendation by Epidemic Answers, it’s authors or contributing 

authors, of any course or method of action. Users who intend to take, 

or refrain from taking, any action based on information contained 

herein should first consult with their qualified medical or health care 

professionals or any other appropriate professional advisor. Epidemic 

Answers shall not be held liable for any type of loss or damage that could 

be construed as arising from this. 

In certain places throughout this book Epidemic Answers sites resources, 

references and provides links to Internet sites. Such external sources 

contain information created, published, maintained, or otherwise posted 

by institutions or organizations independent of Epidemic Answers. 

Epidemic Answers does not endorse, approve, certify, or control external 

sources and does not guarantee the accuracy, completeness efficiency, 

timeliness or correctness of the information located at the sites. Reference 

herein to any specific commercial product, process or service by trade 

name, trademark, service mark, and manufacturer or otherwise does not 

constitute or imply endorsement, recommendation or favor. All material 

contained in this book is protected by international copyright law. 
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FOREWORD

S
uddenly Crazy. That was the working title of this book. It 

came from the mouths of just about every parent whose child 

has had PANS/PANDAS – an acronym you will soon come to 

understand thoroughly. I learned all about it because my child was 

suddenly crazy. 

It’s a terrifying realization to have about your own child that 

he or she is suddenly and inexplicably crazy. Facial tics, aberrant 

behaviors, and mood disorders popping up seemingly overnight. 

It’s an experience that feels torn from the pages of a Stephen King 

novel when you are living it and is compounded by the shortcom-

ings of our Western medical system where diagnoses can only ex-

ist if symptoms can be treated by a pharmaceutical drug. If you are 

one of the unlucky few to be at the forefront of that curve before a 

drug has been developed, then you and your “syndrome” will likely 

be met with some version of disbelief and cynicism. Just ask the 

sufferers of Chronic Fatigue from 20 years ago, or any of us in the 

Lyme community. Sadly the medical establishment is of very little 

use just when you need them most. That’s not to say it’s all bad - just 

that there are some serious deficiencies in the system. It’s a terrible 

position for a parent to be in to educate their mainstream medical 

provider while hoping for a cure from the student! I should know. I 

am a mom and a medical provider. I’ve been on both sides.

As a mom of an affected child, I had all the same questions you 

probably do. How did this happen? Why did this happen? How can 

it be stopped? As a practicing Physician Assistant, I already knew 

that the answers didn’t yet exist. At least not in the realm of West-

ern medicine. I had to go outside the confines of what I was taught, 
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and more specifically outside the confines of how I was taught to 

think. Like many parents I had to figure this out on my own. It was 

stressful and scary and at times it felt hopeless. 

You are not alone. Even though it may feel like you are the only 

one you know with this problem, I can assure you, you are not. 

As you will soon read, this disorder affects approximately 2% of 

the children in the U.S., and if my experience as a Lyme mom and 

clinician tells me anything, it’s that we are about to find out that 

the number is actually much higher. Apart from being a number 

in an epidemic your struggle is an invitation to another group. We 

invite you to join the growing legion of people who have found a 

better way. We are pioneers who have blazed a new trail for the 

sake of our own children and for this entire generation of children 

struggling with the unfathomable 50% odds of acquiring a chronic 

illness. We are a talented and inclusive group who have come to-

gether to say “Enough! My child deserves a childhood free from 

the tyranny of these environmentally-derived disorders!” At Epi-

demic Answers, we invite you to roll up your sleeves and lock arms 

as we chart new territory for the sake of our loved ones.

Epidemic Answers started probably where you are now... as a 

concerned parent looking for answers. Then one became two and 

they connected to providers already doing this important healing 

work, and together they built a non-profit resource so no family 

would have to face this journey alone or have to reinvent the pro-

verbial wheel. Today Epidemic Answers is a robust online reposi-

tory of credible healing information, webinars, health coaches and 

a referral network. If you are just getting started, I encourage you 

to take the Online Training Program, “Healing the New Child-

hood Epidemics,” available to parents as well as professionals to 

get up this very steep learning curve quickly. It’s a self-paced vir-

tual course that educates you about the “why” and “how” of these 

epidemics. 

To learn the “How can it be stopped” piece, well, read on. You 

have in your hands the combined work of some of the brightest 

minds at the forefront of the PANS/PANDAS epidemic. These 



– 9 –

FOREWORD

practitioners treat these children –including, in most cases, their 

own– every single day. They are tireless and well-known advocates 

for getting to the root cause of these disorders and restoring vi-

brant health for all children.

This is the book you’ve been waiting for! We are indebted to 

the amazing parents and practitioners who have come before us 

to show us the way and grateful to have you along on the journey. 

—Jennifer Boyd, PA

Chair, Epidemic Answers Board
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ABOUT  
EPIDEMIC ANSWERS

E
pidemic Answers is a 501c3 nonprofit organization dedicated 

to reestablishing vibrant health in our children and ourselves 

through education, empowerment and prevention.

Epidemic Answers was founded in 2010 by a group of parents 

and practitioners who were concerned about the escalating num-

ber of children impacted by the “new childhood epidemics”: au-

tism, ADHD, asthma, allergies, autoimmune disease and more. 

In 2013 Epidemic Answers merged with Developmental Delay 

Resources, a trail-blazing nonprofit organization that for over 20 

years brought hope and healing to thousands of parents of chil-

dren with developmental delays. Together these combined organi-

zations have become the leading authority on the healing the “new 

childhood epidemics.” Epidemic Answers supports research, edu-

cation, and other initiatives aimed at reversing these devastating 

health trends. 

Epidemic Answers’ Mission

Epidemic Answers is dedicated to reestablishing vibrant health 

in our children and ourselves through education, empowerment 

and prevention. Epidemic Answers inspires change by:

 � Illuminating the relationship between such prevalent child-

hood conditions as asthma, allergies, ADHD and autism to 

the underlying environmental stressors that negatively im-

pact behavior, development and emotional wellbeing.

 � Connecting families to healing and prevention resources.
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 � Empowering parents to partner with their healthcare pro-

fessionals to optimize their family’s health.

 � Bringing awareness to the next generation of parents about 

the relationship between their environments and their fu-

ture children’s health.

The Founders, Board of Directors and followers of Epidemic 

Answers believe that many of these chronic inflammatory and de-

velopmental conditions can be reversed through lifestyle modifi-

cations and the personalized application of natural, integrative and 

whole-child healing approaches. This book reflects this fundamen-

tal philosophy and is meant to introduce parents of children with 

PANS/PANDAS and autoimmune encephalitis to the many heal-

ing possibilities.
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INTRODUCTION

MYSTERY ILLNESS

F
or all of the deep medical knowledge and technology avail-

able in the modern industrial world, it seems hardly possible 

for a new mystery disease to emerge. And yet, a strange mys-

tery epidemic is sweeping through the youth of industrialized na-

tions, one that is deeply troubling and very poorly understood by 

the conventional medical community.

This is the PANS epidemic. PANS stands for Pediatric Acute-

onset Neuropsychiatric Syndrome (PANS). PANS is an umbrella 

term which includes diagnoses such as PANDAS, PITANDS, AE 

and other acronyms (that we will discuss later), all of which de-

scribe a condition marked by concerning psychiatric and physical 

symptoms that almost always appear suddenly. We almost titled 

this book “Suddenly Crazy” because this is how so many parents 

describe their experience with this condition. “One day my child 

was fine, the next day she was ‘suddenly crazy.’” It is a horrifying 

experience for many families and incredibly isolating as few pedia-

tricians have ever heard of, and even fewer know how to treat, this 

confounding condition. While it is often understood to be a “psy-

chiatric” diagnosis and therefore best addressed through pharma-

cological, cognitive and behavioral therapies, it is rather an auto-

immune medical condition with prominent psychiatric symptoms.

So many parents find themselves watching in horror as their 

beautiful, “healthy” and typical child descends into the shadows 

of what appears to be a strange new mental illness. This book is 

meant to serve as a guide for these parents, a starting place to bet-



– 14 –

BRAIN UNDER ATTACK

ter understand a condition that is increasingly prevalent, often 

misdiagnosed, deeply misunderstood, and frightening for impact-

ed families.

You will read stories of families who have “fallen down the rab-

bit hole” of PANS; some have triumphed over the illness and made 

full recoveries, and some are slowly emerging from its shadow. You 

will also hear from experts who treat PANS and who are eager to 

share their own clinical pearls of wisdom with parents. Finally, this 

book is filled with definitions, descriptions and references so you 

can continue to do your own research and bring this material to 

discuss with your own health care practitioners.

Before delving into the stories, know that children can and do 

recover from PANS. It happens all the time. There is hope for heal-

ing and it starts with educating yourself and your health care prac-

titioners about this troubling but surmountable condition.

 

Fiona’s Story

Before the onset of PANS, Fiona was a typical, happy, seemingly 

healthy nine-year-old girl. Her parents described her as “bright, 

happy, funny, confident, independent, kind, outgoing, hard work-

ing, and athletic.” Then, out of the blue, Fiona began to demon-

strate odd and concerning behavior followed by an unwillingness 

to eat. She soon became very physically ill. The next few months of 

Fiona’s life were harrowing.

The Changes

It all seemed to happen so suddenly, almost overnight. In March 

of 2016, Fiona developed extreme anxiety, obsessive-compulsive 

behaviors (OCD), fear of eating, fear of fire, and an unusual but 

paralyzing fear of glue. She kept thinking that there was glue in her 

mouth, and she would constantly spit to try and expel the imagi-

nary glue. She wouldn’t even swallow her own saliva. She refused 

to go to school because she had a fear that she would be exposed 
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to dangerous glue there. She also suffered from intense headaches, 

abdominal pain, numbness and tingling in her feet and hands. Her 

eyes were always dilated. She had developed a facial tic and lost her 

handwriting abilities. Fiona’s parents were confused, distraught and 

besides themselves with worry. This was not the daughter they knew.

The onset of her symptoms started about 10 days after she was 

diagnosed with Strep throat, for which she was treated with a 

10-day course of antibiotics. In the first days after the symptoms 

emerged, Fiona was taken to the emergency room (ER) twice. The 

first time was for severe abdominal pain. Doctors thought the pain 

might be related to an inflamed or ruptured appendix. It turned 

out her appendix was fine. The second time Fiona’s parents took 

her to the ER, it was to seek help for her severe head pain. They 

sent her home from the ER without any answers. 

Her pediatrician wanted to diagnose Fiona with anxiety. Her 

mother contacted a psychologist to explore that diagnosis. The 

psychologist told her about a diagnosis called PANDAS, which 

stands for Pediatric Autoimmune Neuropsychiatric Disorders As-

sociated with Streptococcal Infections. Fiona was taken back to the 

pediatrician who agreed with this diagnosis and put her back on 

antibiotics. He hoped the antibiotics would eliminate the Strep in-

fection believed to play a central role in the PANDAS syndrome.

Hospital Hopping

While on the next round of antibiotics, Fiona’s symptoms got 

worse and worse. She was prescribed a broad-spectrum antibiotic, 

Augmentin, but this seemed to hurt rather than help the situa-

tion. Fiona was taken to The Institute of Living in Hartford, CT to 

see a psychiatrist as her OCD, anxiety and rages were so intense 

that her parents and pediatrician didn’t know what else to do. She 

wouldn’t eat—she was convinced that there was poisonous glue in 

her food—and she continued to refuse to swallow her saliva. Her 

symptoms got so bad that she was admitted for a week at Con-

necticut Children’s Medical Center (CCMC), a highly respected 

children’s hospital, but the doctors had very little experience treat-



– 16 –

BRAIN UNDER ATTACK

ing PANDAS. Fiona’s parents found themselves calling experts and 

other doctors all over the state trying to find out best practices for 

treating PANDAS. Finally, the doctors at CCMC agreed to treat 

Fiona for PANDAS using a therapy called IVIG—intravenous im-

munoglobulin—which didn’t help at all. Fiona only got worse. Her 

head pain was extreme to the point that she would feel electric 

shock sensations in her head and feel as though she couldn’t hear. 

Sleep was nearly impossible. Her parents resorted to driving her 

around for hours in the evening. The motion seemed to be the only 

thing that gave her even minor relief. She was afraid of everything, 

everyone, couldn’t stand the sensation of clothes, smells. She was 

trapped in her sick and terrified body.

Next, Fiona’s condition devolved while waiting for lab results 

from an immunologist specializing in chronic Lyme disease and 

PANDAS/PANS. Unable to swallow food, water or therapeutics, 

she was admitted to Yale Children’s Hospital for naso-gastric feed-

ing support. Conflicting opinions led the clinical staff to withhold 

antibiotics prescribed by the immunologist and other than an MRI 

and some psychiatric medications, Fiona received no other medi-

cal interventions. 

The week after discharge Fiona received yet another MRI with no 

findings for the severe and ongoing head pains. Her parents took her 

to Georgetown to see a well known neurologist who treats children 

with PANDAS, and Fiona was admitted to the MedStar George-

town University Hospital. In the hospital, Fiona was given high-dose 

steroid treatments to treat the significant inflammation driving her 

symptoms. It was a complete disaster—they made her much worse. 

During their hospital stay at MedStar Georgetown University 

Hospital, the lab test results finally came back from the immunolo-

gist revealing extremely high levels of Strep, Lyme (Borrelia), Bar-

tonella, and Babesia, all microbes (believed to be tick-borne). The 

immunologist told Fiona’s parents that her levels were some of the 

highest he had ever seen.

Fiona was seen by an Infectious Disease specialist at George-

town. He dismissed the results as not valid and refused to give 
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her antibiotics as prescribed even after speaking with the immu-

nologist. Without much hope or help, Fiona was discharged from 

Georgetown for “acute worsening of symptoms” and was given 

anti-psychotic medications. 

Fiona was taken back to the immunologist in Connecticut again. 

At this point she was terribly sick. Physically, she had lost so much 

weight and was skin and bones. Mentally she was very unstable. 

The immunologist was extremely worried for Fiona’s life and sent 

her for a second opinion that same day with another well-known 

pediatric doctor who is a pioneer in tick-borne illness treatment in 

Connecticut. This doctor and the immunologist conferred during 

the appointment and, recognizing the deteriorating and extremely 

critical state of Fiona’s health, sent the family to a local hospital 

in Connecticut for an outpatient feeding tube procedure the next 

morning so she could receive antibiotics and nutrition.

Fiona had a rage so severe while waiting for the feeding tube 

procedure that the head of Pediatrics at the local hospital would 

not allow her to be admitted for the procedure because he deemed 

it “too complicated.” She was then transferred by ambulance to 

another hospital that was allegedly better equipped for complex 

medical situations. At this hospital, Fiona and her family had to 

wait two more days to finally receive a stomach feeding tube. This 

visit turned into a five-day hospital stay where the infectious dis-

ease doctor in the hospital also refused to let her receive antibiot-

ics and didn’t give any credence to her lab results. 

Once she was released from the hospital and started receiving 

antibiotics prescribed by her immunologist through her feeding 

tube, she seemed to gradually improve. It was extremely hard on 

Fiona’s family. Her mother had to stop working for two months 

and her whole family, including her 11-year-old brother, struggled 

to deal with the emotional toll of watching Fiona suffer so much. 

The costs associated with caring for their daughter were racking 

up, as most of the doctors who were actually able to help Fiona 

were “outside the box” doctors who don’t take insurance.
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The Lowest Low

Fiona’s mother describes the worst and most traumatic time 

during this period of hospital hopping. 

“The lowest low was between the MedStar Georgetown Univer-

sity Hospital & Maria Fareri Children’s Hospital stays, when 

the neurologist in DC who had saved so many other children 

seemed to give up on us and never contacted us again. When I 

finally heard from the neurologist’s office, they told me we had 

left Georgetown AMA (Against Medical Advice); however the 

doctor on the floor at Georgetown had discharged us for “acute 

worsening of symptoms” after at least three days of the high-dose 

steroid treatment, psychotropic medications, and Fiona wors-

ening. We asked them to check our discharge papers but they 

didn’t have a copy, and no results of bloodwork taken while at 

Georgetown and sent to Mayo to confirm the Bartonella results. 

We never heard from them again. Our daughter was so men-

tally and physically ill and raging, and she was suffering terri-

bly, scared and skinny. Our son was so troubled and scared, and 

it just seemed like Fiona was never going to get better. Nobody 

would listen except for the immunologist who saved her.”

Reflections on the Trigger 

According to Fiona’s parents, the acute Strep seemed to be the 

first trigger for Fiona’s symptoms. They believe it somehow caused 

infection-induced encephalopathy because her immune system 

was already so compromised. They suspect her immune system 

was already so taxed because she had been fighting at least three 

tick-borne infections for at least two years prior: Lyme, Bartonella 

and Babesia. For the first 18 months of her recovery, while greatly 

improved, she still experienced some symptom flares whenever 

her immune system had an extra burden as with a cold virus, aller-

gies, or another type of infection.
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Steadily Improving

After Fiona had the feeding tube placed and was steadily receiv-

ing antibiotics and enteral nutrition, her symptoms began to grad-

ually improve. Fiona’s parents feel very strongly that antibiotics 

worked and saved her life. IVIG didn’t work because the infections 

from tick-borne illnesses were still raging in her body and IVIG 

wasn’t enough. Antipsychotic medications were heavily prescribed 

by the hospitalists in the beginning, but they didn’t help at all. They 

may have quieted some of the symptoms a bit, but they made her 

tired, and she was always terrified and in pain. 

After many months of trauma in and out of hospitals and con-

ventional doctors’ offices, Fiona began working with an integrative 

doctor and a nutritionist who commonly see children with PANS/

PANDAS. After further investigation by this doctor, Fiona’s family 

learned that she had many common nutritional deficiencies and 

other vulnerabilities that made her more susceptible to the impact 

of the infections. She has a common genetic variance, MTHFR (a 

gene variance that impacts how the body uses folate, other B vita-

mins, and amino acids) which could impact her ability to detoxify, 

and she also demonstrated evidence of significant mitochondrial 

dysfunction. She started taking nutritional supplements such as 

carnitine, vitamin D, a thyroid medication and other supports 

aimed at building up her immune system. 

Fiona still uses a feeding tube for some medications she has 

trouble taking orally (she was on four antibiotics for 18 months 

and still taking two antibiotics daily as of this writing), and mul-

tiple nutritional supplements but she has put all of her weight back 

on and more, weighing 75 pounds—finally a healthy weight for an 

11 year old! She was down to 42 pounds at the height of her illness 

two years ago, age nine.

Other Helpful Supports

Fiona used a lot of different therapies to help support her health 

and to rehabilitate her brain after suffering such traumatic inflam-

mation and injury. Salt foot baths helped the pain in her feet early 
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on, and acupuncture gave her some relief from OCD. Cognitive 

Behavioral Therapy (CBT) was really helpful to get her past some 

mental hurdles and habits formed during the acute stages of her 

illness. She did occupational therapy to help get her balance, hand-

writing, and other motor functions back, and she has now begun 

vision therapy (a behavioral approach that prescribes exercises to 

help resolve functional vision problems).

The Journey Continues

Fiona is doing so much better. She was still a bit “off” even 18 

months later, in that she would make up stories to compensate for 

the damage that impacted her short-term memory. She could still 

feel anxious about food at times when she wasn’t at home, and still 

experienced some sensory issues that could cause anxiety. How-

ever, she is now back to her happy, active, social, bright, loving 

self after months of being trapped in a mind and body that were 

hijacked by this horrible illness. Her goal now is to help other chil-

dren suffering with PANDAS.

Fiona’s parents feel incredible gratitude for the open-minded 

and integrative doctors who helped her when no one in the con-

ventional medical community could. Fiona’s mother reflects on 

their experiences with medical professionals: 

“We are so grateful to the immunologist who helped Fiona. So 

many other doctors who are now on her team had such long 

waiting lists as there are so many families going through this 

same terrible struggle, and many of these children don’t get help 

in time and have an even longer, more terrible path to get help.”

Lessons Learned

Hindsight is 20-20. When asked what she has learned on this 

journey and what pearls of wisdom she could offer to other families 

in the same situation, Fiona’s mother now understands that there 

are “soft signs” of a compromised immune system that can serve 

as “red flags” to address before things truly go off the rails. While 

Fiona seemed outwardly healthy to other people, as a baby she had 
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oral allergy syndrome, poor eating and frequently suffered from 

hives (even in a lukewarm bath). She was also a poor sleeper as a 

baby and there were other soft signs that something wasn’t right. 

Reflections from Fiona’s mother:

“The health system is broken. Our children are so immunocom-

promised for so many different reasons that nobody talks about 

and parents don’t hear about, and we don’t know the warning 

signs. There are so many tests babies should receive (e.g., MTHFR 

genetic mutation) so they won’t be as vulnerable as they grow. 

Tick-borne illnesses are an epidemic and crisis, and children are 

being treated for psychiatric illnesses or even institutionalized 

(this was mentioned to us as an option multiple times) when re-

ally it is infection-based! Doctors need to be more open-minded 

and listen! So many families are struggling, and these children 

are SUFFERING HORRIBLY as the treatments are so expensive 

and difficult to find. Families are falling apart. So few under-

stand, and families are so alone. We were just so fortunate that 

we got on the right path “quickly” compared to so many. It needs 

to be on billboards & every TV talk show!”

Finally, Fiona’s mother’s advice to other parents:

“You need to share your story to find out from other families the 

doctors that can truly help you. Follow your gut when health 

providers tell you there are no treatment options or don’t seem 

hopeful. Keep looking for answers. Remember it is the illness, 

not your child, that may do or say things during rages. Cry when 

you need to, and don’t forget to eat. It takes a village, so ask for 

help. Remember, the recovery can be so slow so try to take it in 

baby steps as you reach a new normal. You are not alone. There 

is hope.”
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ALL ABOUT PANS, PANDAS 
AND ASSOCIATED 

CONDITIONS

C
hances are you never heard any of these terms until you 

or someone you love received this diagnosis. And there is 

a good reason for this. PANDAS, PANS, PITAND, CANS 

and AE are a related family of relatively new diagnoses. Unfortu-

nately, this is a category of diagnoses that is growing rapidly, espe-

cially among children. So, what are these conditions and why are 

they impacting so many of our children today?

Alphabet Soup— 
What do all these letters mean?

The medical community has struggled to define and classify 

these conditions for the last two decades. The names have changed 

as doctors and researchers have developed a deeper understand-

ing of what exactly these conditions are. You will be seeing a lot of 

acronyms thrown about, but for now, they all fall into the category 

of PANS, which stands for Pediatric Acute-onset Neuropsychiat-

ric Syndrome, but even that name does not effectively describe or 

cover the variations of symptoms seen within this syndrome. 

Some other terms you will see used interchangeably with PANS 

include:



– 24 –

BRAIN UNDER ATTACK

PITAND: Pediatric Infection Triggered Autoimmune Neuro-

psychiatric Disorders (Allen et al.)1

PANDAS: Pediatric Autoimmune Neuropsychiatric Disorders 

Associated with Streptococcal Infections (Swedo et al.)2

AE: Autoimmune Encephalitis 

CANS: Childhood Acute Neuropsychiatric Symptoms (Singer, 

et al.)3

These diagnoses vary slightly, but they all share the common 

feature of sudden onset of acute anxiety, mood variability and ob-

sessive-compulsive disorder/behavior and/or tics.

With PANDAS, the onset of symptoms is often preceded by 

Streptococcal-A (Group A Strep) infection (“Strep throat”). How-

ever, in many cases the children do not have a history of an acute 

Strep-throat infection.

When this syndrome of symptoms was first identified, the terms 

PITAND and PANDAS were readily used. The term PANS (Pedi-

atric Acute-onset Neuropsychiatric Syndrome) also came into use 

shortly thereafter to describe a more generalized syndrome. Au-

toimmune Encephalitis is a diagnosis more commonly found in 

adults, but the syndrome is quite similar to PANDAS and PANS. 

PANS includes not only PANDAS and AE but also diagnoses such 

as Lyme disease, OCD (Obsessive-Compulsive Disorder) and ODD 

(Oppositional Defiant Disorder) where there are perseverative and 

compulsive components to the condition. For our purposes, we 

will be referring generally to PANS which is the broader, and more 

inclusive, diagnostic label. 

What Are the Signs and Symptoms of PANS? 

We almost titled this book, “Suddenly Crazy,” because that is 

how so many parents describe their child’s primary symptoms. 

It describes that feeling of shock that a parent experiences when 

1 https://www.ncbi.nlm.nih.gov/pubmed/7896671
2 https://www.ncbi.nlm.nih.gov/pubmed/8988969
3 http://www.jpeds.com/article/S0022-3476(11)01214-5/fulltext
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their typical child exhibits strange, new and disturbing behavioral 

symptoms that seem to come out of nowhere. 

Many symptoms are associated with PANS; in 2010 a working 

group at the NIH (National Institutes of Health) created a list of 

common symptoms to help clinicians identify PANS and associ-

ated disorders:

I. Abrupt, dramatic onset of obsessive-compulsive disorder or 

severely restricted food intake

II. Concurrent presence of additional neuropsychiatric symp-

toms, (with similarly severe and acute onset), from at least 

two of the following seven categories:

1. Anxiety

2. Emotional lability and/or depression

3. Irritability, aggression, and/or severely oppositional 

behaviors

4. Behavioral (developmental) regression

5. Deterioration in school performance (related to atten-

tion-deficit/hyperactivity disorder [ADHD]-like symp-

toms, memory deficits, cognitive changes)

6. Sensory or motor abnormalities

7. Somatic signs and symptoms, including sleep distur-

bances, enuresis, or urinary frequency

III. Symptoms are not better explained by a known neurologic 

or medical disorder, such as SC [Sydenham chorea].4

Many times, children presenting with these symptoms can be 

very sick and are often misdiagnosed with psychiatric conditions 

due to the severity of their behavioral symptoms. Unfortunately, 

this can delay proper treatment of what is truly a medical condi-

tion. In fact, many conditions believed to be “psychiatric” or “all 

in the head” have their roots in a body that is deeply out of bal-

ance physiologically or excessively burdened with environmental 

4 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4340805/
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stressors (such as toxins, infections, electromagnetic stressors, 

emotional stress and more). Following are some of the specific 

symptoms that parents commonly report as suddenly emerging in 

their children:

 � OCD or obsessive compulsive thinking and behaviors

 � Excessive anxiety, especially separation anxiety

 � Depression

 � ODD or oppositional defiant disorder

 � Tics: 

•	Hair pulling

•	Eyelash pulling

•	Motor tics such as shoulder shrugging or 

blinking/winking, jerking

•	Repetitive or compulsive coughing or throat-clearing 

when not sick

 � Excessive and/or lengthy temper tantrums

 � Rage

 � Mood swings or emotional lability

 � Behavioral regression including baby talking, crawling or 

other toddler-like behaviors

 � Developmental regression such as losing the ability to write

 � Sensory processing difficulties

 � Sleep problems

 � Gastrointestinal pain

 � Bedwetting

 � Severe food restriction

 � Spitting, biting, kicking

 � Barking, yelling or other verbal abnormalities

 � Anorexia
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 � Decline in handwriting skills

 � Decline in math skills

 � Hyperactivity

 � Inability to concentrate

 � Hallucinations

 � Head banging

 � Aggression (physical and aggressive talk)

 � Refusal to go to school

 � Increased desire to be left alone

 � Seizures

How Common Is PANS?

 � Recent statistics indicate that roughly one in 200 children 

in the United States is affected with PANS. Many experts 

report that this is a low estimate and PANS may affect more 

than 2% of children.5

 � In the United States, it is estimated that between 2%-4% 

of children have OCD and about 138,000 have Tourette 

Syndrome.6 7

 � In addition, 1.5 million American children are diagnosed 

with anxiety, phobias, OCD and/or bipolar disorder.8

Children diagnosed with PANS are typically between one and 

thirteen years of age, with 60% of diagnoses for children between 

the ages of four and nine. Increasingly, PANS is now being identi-

fied in adults as well.

A Word about Encephalitis

Essentially, within all of these diagnoses, there is encephalitis, or 

inflammation of the brain. A child with this type of brain inflam-

5 https://www.sciencedirect.com/science/article/pii/S0149763417305833
6 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3263388/
7 https://www.cdc.gov/ncbddd/tourette/data.html
8 https://www.nimh.nih.gov/health/statistics/bipolar-disorder.shtml#part_155460
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mation may never develop certain skills or may lose motor skills 

and/or the ability to speak, similar to an adult who has had a stroke. 

Autism and PANS are closely related and as many as two thirds or 

more of children with autism also have a diagnosis of PANS.9 Both 

autism and PANS feature some form of encephalitis, and auto-an-

tibodies to brain tissue are common features of both conditions.

Encephalitis is increasingly common in children and babies 

today. An increase in a child’s head-circumference percentile, es-

pecially in the first year of life, can actually signal encephalitis to 

an astute clinician. The science journal Nature pointed this out 

by stating that “brain volume overgrowth was linked to the emer-

gence and severity of autistic social deficits.”10

What Causes PANS?

When asked what causes PANS (and associated conditions), 

most physicians (if they have even heard of PANS—many have 

not) will tell you that the cause is an autoimmune reaction to an 

infection (usually Strep). But this doesn’t explain why some peo-

ple who experience infection with microbes like Strep experience 

autoimmunity and others do not. It also doesn’t explain the fact 

that this condition is new. Where were all the children with PANS 

thirty years ago? Strep infections are not new. There is currently a 

lack of true consensus within the medical community as to why 

some people develop an autoimmune response and others do not. 

Increasingly, researchers and integrative clinicians who treat these 

conditions believe that there are multiple factors working in con-

cert to make a child vulnerable to the development of PANS.

First, some believe that children who develop these conditions 

are already immunocompromised to some degree. This immuno-

compromised status is subtle and does not fit the criteria for classic 

immunodeficiency disorders such as CVID, SCID, AIDS or simi-

lar. Nonetheless, the children who develop PANS have many signs 

of a severely dysregulated immune system. Some of the physiologi-

9 http://www.nepans.org/panspandas-info.html
10 Hazlett, H.C., et al. “Early brain development in infants at high risk for autism 
spectrum disorder”. Nature, 542, 348–351 (16 Feb 2017).
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cal vulnerabilities commonly seen in children that can lead to a 

dysregulated, weakened or compromised immune system include:

 � Nutritional deficiencies

 � Gut dysbiosis/intestinal hyperpermeability (“leaky gut”), of-

ten associated with antibiotic use or toxin exposure

 � Toxic body burden

 � Excessive “allostatic load” or “total load” of stressors on the 

body (more on this following)

 � Lack of outdoor exposure/natural sunlight (often identified 

as vitamin D deficient)

 � Genetic and epigenetic vulnerabilities

What many clinicians hypothesize is that a compromised im-

mune system compounded with breaches to the blood-brain 

barrier (BBB) and concurrent infection with pathogens/toxic 

exposure ultimately results in a PANS-like syndrome of symp-

toms. 

Immune system vulnerability + BBB Breach + Pathogens/

Toxic Exposure = PANS

The blood-brain 

barrier is a pro-

tective network of 

blood vessels that 

keeps certain things 

like toxins and 

pathogens out of the 

brain. Importantly, 

the blood-brain bar-

rier also keeps out 

antibodies. In PANS, 

however, a breach 

to the blood-brain 

barrier allows anti-

bodies into the brain. If the antibodies are targeting brain tissues, 

receptors and cells, then this breakdown of the barrier is problem-
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atic. This allows the immune system to actually start attacking the 

brain itself.

Source for image11 Klein TA, Ullsperger M and Danielmeier C 

(2013) Error awareness and the insula: links to neurological and 

psychiatric diseases. Front. Hum. Neurosci. 7:14. doi: 10.3389/

fnhum.2013.00014

Brain on Fire

Neuroinflammation follows this breach as it is the body’s way of 

trying to clear the toxins, pathogens, immune cells and associated 

debris from the brain. Many of the symptoms seen in PANS/PAN-

DAS are a direct result of this neuroinflammation.12 Neuroinflam-

mation is also at play in other mood, behavioral, cognitive and psy-

chiatric conditions including depression, bipolar disorder, autism, 

ADHD, Parkinson’s, Alzheimer’s disease and more. The discovery 

that many “psychiatric” conditions involve significant neuroinflam-

mation has been one of the most significant findings in the field of 

psychiatry in recent history.13 14 Children with PANS are really ex-

periencing encephalitis and brain inflammation, and they need to 

be treated for this medical condition. Their brains are on fire.

A Primer on PANS and the Immune System

The immune system is a collection of cells, tissues and organs 

that work together to protect the body from foreign substances 

called “antigens.” Antigens can be microbes and/or toxins, such as:

 � Bacteria

 � Parasites

 � Viruses

 � Fungi

 � Pesticides

11 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5476750/figure/F2/
12 https://www.sciencedaily.com/releases/2017/01/170118145937.htm
13 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5497139/
14 https://www.ncbi.nlm.nih.gov/pubmed/12965267
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 � Carcinogens

 � Mycotoxins

 � Heavy metals

 � Mold

 � Endocrine disruptors

Lymphocytes are small, white blood cells that do the work of 

the immune system. There are two main types of lymphocytes: B 

lymphocytes (“B cells”) and T lymphocytes (“T cells”). 

 � B cells mature in the bone and are the equivalent of pedes-

trians jumping up and down outside a burning building yell-

ing, “FIRE! FIRE!” The B cell’s job is to “draw attention to the 

burning building.” 

 � T cells mature in the thymus and are the equivalent of the 

firefighters who organize and put the fire out.

In immune disorders such as PANS there is an over-prolifer-

ation of B cells (the ones yelling “FIRE! FIRE!) and not enough T 

cells (the ones that stop the screaming or organize how to put out 

the fire). This is why we talk about one having a “brain on fire.”

Autoimmunity 

In a healthy immune system, lymphocytes are able to recognize 

the difference between “self” and “non-self” cells, attacking non-

self cells to eliminate invaders/toxins. In autoimmune disorders 

such as PANS, the immune system attacks and destroys its own 

tissues. Autoimmunity means that at some point, the immune sys-

tem became dysregulated, or its normal “checks and balances” be-

came ineffectual.

Many theories exist as to why autoimmunity develops. One ar-

gues that the ecology of bacteria and other components of the mi-

crobiome in the gastrointestinal tract and around the body have 

become imbalanced, much like a polluted pond might become 

overgrown with harmful algae. This imbalance can be due to diet, 

antibiotics, toxins and more. When this imbalance in the micro-
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biome occurs, the immune system cannot function properly. If 

certain gut bacteria, whose primary job is to regulate the immune 

system (“checks and balances”), are either missing or insufficient, 

a whole cascade of problematic events occur. Without the proper 

balance of bacteria in the gastrointestinal tract, the gut lining can 

become “leaky,” allowing microbes, cells, undigested food particles 

and more to leak into the circulatory system, triggering an immune 

response or inflammation. Therefore, no matter what autoimmune 

disorder your child may have—PANS, PANDAS, autism, arthritis 

and more—healing the gut and balancing the microbes that live 

there is of utmost importance.

Inflammation

In a healthy individual, immune cells congregate at the site of 

an infection. Cytokines are immune cells secreted by cells to regu-

late immune response. Cytokines include interleukins, interferon, 

tumor necrosis factor and more. When the body is overwhelmed 

by toxicity, or when a leaky gut allows foreign particles into the 

circulatory system, cytokines are activated in multiple parts of the 

body, which can lead to systemic inflammation. High cytokine ac-

tivity and high inflammation are a hallmark of PANS, PANDAS, as 

well as autoimmune disorders, autism, ADD/ADHD and Sensory 

Processing Disorder.

What Are Some of the Triggers of PANS?

While it is understood that PANS doesn’t really develop out of 

thin air because the vulnerability has been building over time, it is 

believed there are certain environmental variables that can serve 

as the “straw that broke the camel’s back.” Consider this analogy: 

Imagine your child as a rain barrel and that stressors of all types 

(emotional, chemical, physical, and others) are like individual 

drops of rain falling into that barrel. The barrel (your child) slowly 

fills with water over time. As each additional drop of water (stress-

or) is added to the barrel, there comes a point when that barrel 

cannot accept any more water. Children who develop PANS are 

typically at their tipping point and then they encounter a trigger, or 
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series of triggers, that push them over the edge. This is why PANS 

is “acute-onset” or seems sudden, although there may have been 

overlooked “soft signs” such as chronic constipation, acid reflux, 

eczema or food allergies/sensitivities from early on. It is important 

to note that these triggers can also lead to flares, where you will see 

repeat occurrences of psychiatric or neurocognitive symptoms. 

Additionally, the mode of disruption to the blood-brain bar-

rier may impact the distribution of antibodies in the brain, and 

consequently the types of symptoms that are expressed.15 In other 

words, if the antibodies aggregate or concentrate in the temporal 

lobe, an area associated with short-term memory, this may impact 

a child’s ability to concentrate or stay focused on a task.

Among the many triggers believed to be common in children 

who develop PANS are:

 � Traumatic Brain Injury (TBI) or Concussion. TBI or 

concussive head injury opens the blood-brain barrier and 

causes inflammation in the brain. A child who is already 

dealing with an infection, or series of infections, or a toxic 

body burden will find that the opening of the blood-brain 

barrier and neuroinflammation may allow circulating 

pathogens and toxins to settle into the inflamed or activated 

parts of the brain. Parents have reported a reactivation of 

PANS symptoms in their child following a concussion or 

other head injury.16

 � EMF (Electromagnetic Field) Exposure, Dirty Electric-

ity. Like a TBI or concussion, exposure to strong EMR 

(electromagnetic radiation) or EMF can also contribute to 

blood-brain-barrier permeability.17 18 Electromagnetic ra-

diation can come from many sources including cell phones, 

ultrasounds, WiFi and wireless routers, cell phone towers, 

microwave ovens, cordless phones, SmartMeters, high-ten-

15 https://www.ncbi.nlm.nih.gov/pubmed/19668249
16 Dr. Roseann Capanna-Hodge, NEPANS Conference November, 2017
17 https://www.ncbi.nlm.nih.gov/pubmed/25598203
18 https://www.ncbi.nlm.nih.gov/pubmed/24113318
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sion powerlines and more. Some parents have reported an 

increase or relapse in their child’s condition upon the instal-

lation of stronger WiFi networks into their homes (e.g., 5.0 

GHz vs 2.4 GHz).

 � Altered Gut Microbiota and Antibiotics. Exposure to an-

tibiotics can serve to trigger PANS on multiple levels: First, 

antibiotics disrupt gut-microbe populations which are criti-

cal for proper immune function. There is now a significant 

body of research on how altered gut microbiota or decreased 

diversity of gut microbiota can lead to “leaky gut” (hyperper-

meability of the intestinal lining) and “leaky brain,” (hyper 

blood-brain-barrier permeability). Certain microbes pres-

ent in healthy guts are known to modulate the “leakiness” 

(permeability) of the blood-brain barrier. Think about that 

the next time you take antibiotics. Children with PANS, like 

other individuals with autoimmune conditions, tend to have 

less diverse populations of gut microbes than children with-

out PANS. Disrupted populations of gut bacteria can lead 

to autoimmunity of many types, not just PANS.19 A recent 

study completed by researchers at McMasters University in 

Canada looked at how low doses of penicillin would impact 

the brains of mice. The researchers “found that exposure 

to low-dose antibiotics did affect the mouse brains—and 

not just a little. The antibiotic-exposed mice showed an al-

tered blood-brain barrier and a spike in specific immune-

signaling molecules (cytokines) in the frontal cortex. Most 

importantly, however, the antibiotics changed mouse 

behaviour: the young mice acted differently in social situ-

ations and when faced with difficult tasks. They were also 

more aggressive than the mice with no alterations in their 

gut microbiota.”20 21

19 https://www.ncbi.nlm.nih.gov/pubmed/25411471
20 Leclercq S, Mian FM, Stanisz AM, et al. Low-dose penicillin in early life induces 
long-term changes in murine gut microbiota, brain cytokines and behavior. Nature 
Communications. 2017; 8. doi:10.1038/ncomms15062
21 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4604320/
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 � Stress, Emotional Trauma, Chronic Inflammation. There 

is mounting scientific evidence that a whole host of “stress-

ors” to the body can directly impact blood-brain-barrier 

permeability, which can leave children more vulnerable to 

the onset of PANS-type syndromes. Research published as 

early as 2011 found that mast-cell (a certain type of immune 

cell) activation triggered by allergies, emotional stress, 

or other kinds of “stress” on the body can result in blood-

brain-barrier permeability. Dr. Theo Theoharides, author of 

a study published in the Journal of Neuroinflammation in 

2011 describes this very phenomenon: “...brain mast-cell ac-

tivation due to allergic, environmental and/or stress triggers 

could lead to focal disruption of the blood-brain barrier and 

neuro-inflammation”22 Essentially, if your child has allergies, 

eczema, asthma, an autoimmune disease or other type of 

chronic inflammation, they may be vulnerable to an onset  

of PANS.

 � Injectable Adjuvants. Certain adjuvants found in injectable 

medical products designed to elicit an immune response, or 

to sterilize or preserve the medication, have been found to 

disrupt the blood-brain barrier and/or facilitate movement 

of particles across the blood-brain barrier. Polysorbate 80, 

found in many of these products, is an example of an additive 

that can shuttle particles across the blood-brain barrier.23 24 25 

Aluminum, also widely used in injectable medical products 

to overstimulate the immune system, is shown to impact 

blood-brain-barrier function.26 27

 � Viral, Bacterial and Fungal infections. Viral, bacterial and 

fungal infections have long been known to disrupt the blood-

brain barrier. Post-infectious encephalitis is a commonly 

22 https://jneuroinflammation.biomedcentral.com/articles/10.1186/1742-2094-8-168
23 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4318414/
24 http://www.pnas.org/content/108/46/18837.full
25 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1167690/
26 https://www.ncbi.nlm.nih.gov/pubmed/2671833
27 https://www.ncbi.nlm.nih.gov/pubmed/18786610
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understood type of encephalitis that has been seen with a 

wide variety of infections including measles, Campylobacter, 

mumps and others that are well documented in the medical 

literature. Other infections may include cytomegalovirus 

(CMV), hepatitis B, herpes, bacterial infections such 

as Streptococcus, Chlamydia pneumoniae, molds and 

mycotoxins.28 29 30

 � Chemical and Toxin Exposures. Many healthcare practi-

tioners specializing in PANS/PANDAS believe that blood-

brain-barrier breaches may also be due to exposure to en-

vironmental toxins. Such chemicals may include heavy 

metals, formaldehyde, insecticides, pesticides, solvents 

such as benzene, heavy cigarette smoke and more. What’s 

more, there is a concern that certain toxins can accumulate 

in cells and tissues and trigger or exacerbate autoimmunity, 

even in the brain. Increasingly, there is a body of research 

that looks at how certain toxins set off a chain-reaction of 

biological disruptions that result in neurodegenerative and 

neuroinflammatory conditions. For example, one theory 

postulates that when an individual is exposed to glyphosate 

(a toxic herbicide), the essential mineral manganese can ac-

cumulate in the basal ganglia of the brain stem (more on this 

later) contributing to movement disorders like Parkinson’s, 

tics and Tourette.31 Glyphosate is found in the weed killer 

Round-up and is one of the most widely sprayed herbicides 

in the world. Glyphosate contamination is found in the vast 

majority of processed foods.32 Especially in wheat... 

 � Wheat. Ever wonder, “what’s with wheat?” Research is now 

bearing out that eating wheat could potentially trigger intes-

tinal permeability and blood-brain-barrier permeability.33 

28 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3367119/
29 https://www.hindawi.com/journals/mi/2016/8562805/
30 http://www.tandfonline.com/doi/abs/10.1080/21688370.2016.1142492
31 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4392553/
32 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4392553/
33 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4517012/
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Exposure to wheat/gluten in the intestinal tract stimulates 

the release of zonulin, a protein that modulates the perme-

ability of the cells of the intestinal tract and is implicated 

in blood-brain-barrier function. Essentially wheat can con-

tribute to “leaky gut”, a precursor to the development of al-

lergies, autoimmunity and other inflammatory conditions. 

Unfortunately, zonulin can also lead to “leaky brain” and can 

result in permeability of the blood-brain barrier.34

For those wondering why wheat, and why now, con-

sider that wheat is a commodity crop that is most heav-

ily sprayed with herbicides/pesticides such as glyphosate, 

which is known to disrupt gut bacteria and impact gut per-

meability. Even if you eat organic wheat that has not been 

sprayed with pesticides, if you’ve eaten enough convention-

ally grown wheat sprayed with pesticides in your lifetime 

(think of any restaurant you’ve ever eaten at) your body will 

have already been sensitized to the herbicides/pesticides on 

wheat and may reject wheat as a toxin. Your immune sys-

tem has a memory, and if you’ve been exposed to a toxin 

repeatedly (wheat, oats, nuts, corn, or other commercial 

crops commonly sprayed), your body will begin to respond 

to any exposure with inflammation. Yes, even if you eat or-

ganic wheat.

PANS and Autism

When the autism epidemic truly took off in the early 1990s, few 

physicians understood autism as a medical condition with behav-

ioral and developmental consequences. Instead, they conceived of 

autism as a “genetic” condition that was intrinsic, fixed and intrac-

table, telling parents that their child was just “born this way” and 

that they would always be this way. 

Decades of research and pioneering work done by parents, cli-

nicians and children’s health advocates has completely turned this 

34 https://www.ncbi.nlm.nih.gov/pubmed/20170845
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notion of autism on its head. Autism is now understood to be a 

whole-body condition, with specific physiological imbalances that 

impact behavior and neurodevelopment. Some of the medical is-

sues identified in autism include: gut dysbiosis, immune dysregu-

lation, cellular toxicity, mitochondrial dysfunction, neuroinflam-

mation and more. What’s more, many families have been able to 

fully reverse their child’s autism (or the syndrome of symptoms we 

call autism) through targeted diet and lifestyle changes combined 

with personalized therapeutics aimed at addressing the aforemen-

tioned physiological imbalances. Put simply, heal the body, and the 

brain heals too. 

Interestingly, the pathophysiology (or “root causes”) of autism 

is very similar to the pathophysiology of PANS. One of the major 

differences between the two conditions is that children with PANS 

tend to experience the neuroinflammation (and other medical 

issues) after critical developmental milestones had already been 

achieved (e.g., speech development, large and fine motor devel-

opment, sensory integration, etc.). Children who develop autism 

are often experiencing this devastating neuroinflammation during 

critical periods of infant and early childhood development (typi-

cally in utero and/or within the first few years of life). 

Researchers estimate that approximately two out of three chil-

dren with autism also have a PANS diagnosis.35 No wonder, as 

neuroinflammation is a hallmark of both PANS and autism. Ad-

ditionally, many children with ADHD/ADD and/or Sensory Pro-

cessing Disorder (SPD) also have PANS, and neuroinflammation is 

the common denominator. If your child has a diagnosis of ADHD, 

SPD, autism or PANS, it would be wise to look for ways to quench 

that “fire in the brain.”

Why Does My Child Do That?  
What’s Happening in Your Child’s Brain 

Why does a child tic? Why do they suddenly develop behav-

ior, attention or other psychiatric symptoms? Your child’s immune 

35 http://www.nepans.org/panspandas-info.html
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system is literally attacking cells within certain parts of the brain 

that govern movement (aha! the tics!), emotional function (aha, 

the rages!), or behavior (got it! The bizarre behavior!). Think about 

it this way: if your child has a movement disorder (such as tics), you 

can pretty much guarantee that a portion of their brain that is as-

sociated with motor movement (the basal ganglia) is on fire. This 

is why you will see some variation in symptoms between different 

children. Some children have cases of PANS that are more involved 

with motor function, and some cases are more intense behaviorally. 

Which part of your  
child’s brain is on fire? 

Why Does My Child’s Immune  
System Attack the Brain? 

Buckle up. This is where it gets “science-y.” Not interested in the 

science? That’s okay, we’ll provide the Cliff ’s Notes. 
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Cliff ’s Notes: The immune system is attacking something in or on 

the brain cells in an effort to get rid of something that shouldn’t 

be there. In PANS, the immune system is on a “seek and destroy” 

mission to eliminate anything it perceives as a threat to the body 

and brain. This might include microbes, toxins or antibodies on 

the cells of tissues that look similar to certain microbe antibod-

ies or toxins (although researchers are still debating the latter, a 

theory known as “molecular mimicry.”) How did the thing that 

isn’t supposed to be there get there in the first place? See the 

earlier section on gut and brain permeability. For a variety of 

reasons, the guards that usually protect the brain were not able 

to do their job.

So why might a chronic infection with Strep cause PANDAS 

symptoms in my child? Some researchers believe that cross-re-

active antibodies created in response to a Strep infection actually 

attack the dopamine receptors in the basal ganglia of the brain be-

cause of a blood-brain-barrier breach. 

The basal ganglia are a group of nuclei located at the base of the 

brain and are linked to the thalamus. Basal ganglia have tradition-

ally been associated with movement disorders, such as Hunting-

ton’s and Parkinson’s disease. A feature of PANS is often tics, or 

movement disorders, so the origin of this symptom makes sense 

once you know the immune system is targeting something in or 

around the basal ganglia. In addition to voluntary movement con-

trol, the basal ganglia are also associated with procedural learning, 

eye movements, cognitive function and emotional function. 

The basal ganglia are also the site of two dopamine receptors. 

Dopamine is a neurotransmitter associated with attention, move-

ment and the pleasure/reward centers of the brain.

 � The D1 receptor (Dopamine1) is a direct pathway in the 

basal ganglia that facilitates movement.

 � The D2 (Dopamine2) receptor is an indirect pathway that 

inhibits movement.
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According to the molecular mimicry theory, when the cross-

reactive antibodies associated with Strep or other antigens attack 

the dopamine receptors in the basal ganglia of the brain, it causes 

a fluctuation in dopamine, which results in OCD, tics and other 

neuropsychiatric symptoms. Some doctors also refer to this as au-

toimmune-mediated basal ganglia dysfunction.

While some researchers who subscribe to the molecular mim-

icry theory believe that the immune system is “misguided” or “con-

fused” and attacking dopamine receptors on the basal ganglia (the 

antibodies of Strep “look like” tissue antigens within the basal gan-

glia), other researchers believe that some microbes have developed 

defense mechanisms that allow them to “hide” intracellularly to 

avoid detection. In this theory the immune system isn’t “misguid-

ed,” it is simply doing its job, attempting to ferret out microbes or 

toxins hidden within cells.36 37 38

Brain on Fire:  
Anti-NMDA Receptor Encephalitis

A book published in 2013 brought to light another new diagno-

sis associated with PANS: Anti-NMDA Receptor Encephalitis. The 

book, titled Brain on Fire, by New York Post journalist Susannah 

Cahalan is a harrowing account of a successful young journalist’s 

descent into psychosis due to Anti-NMDA Receptor Encephali-

tis. Her experience tracks very closely to the experience of some 

children with PANS. Anti-NMDA Receptor Encephalitis is very 

similar to PANS as we have described, only in this case, doctors 

are able to determine that a patient has developed antibodies to yet 

another receptor in the brain (NMDA receptors). 

The NMDA receptor (N-methyl-D-aspartate receptor) is one 

of several glutamate receptors found in nerve cells. It is activated 

when the amino acids glutamate and glycine bind to it. NMDA re-

ceptors have been implicated by a number of studies to be strongly 

involved with excitotoxicity, meaning that when individuals have 

36 https://www.sciencedaily.com/releases/2011/01/110126081521.htm
37 https://www.ncbi.nlm.nih.gov/pubmed/26866235
38 https://www.ncbi.nlm.nih.gov/pubmed/16455579
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excess quantities of the neurotransmitter glutamate (which can 

happen by consuming certain foods containing glutamates or 

when there is a deficiency of glutamate’s inhibitory counterpart, 

GABA (Gamma-AminoButyric Acid, another neurotransmitter), 

it has an excitatory effect on the brain. Excitoxicity can cause en-

cephalopathy and seizures.39 Excessive consumption or availabil-

ity of glutamate (causing excessive stimulation of these receptors) 

can result in damage to nerve cells. An excess of glutamate that 

happens due to a deficiency of GABA can be due to gut microbe 

imbalances, nutrient deficiencies (such as lack of vitamin B
6
) and 

other common causes.40 Glutamate and its analogs are found in 

processed foods such as MSG (monosodium glutamate) but also 

in chemical food additives such as:

 � Hydrolyzed vegetable protein

 � Soy protein isolate

 � Yeast extract

 � Gelatin

 � Barley malt

 � Bouillon

 � Natural flavoring

 � Artificial flavoring

 � Soy sauce

Even natural foods such as tomatoes, bone broth and seaweed 

may naturally have high levels of glutamate. 

In the case of Anti-NMDA Receptor Encephalitis, an individual’s 

immune system is attacking the same receptors that typically re-

ceive glutamate, so, in essence, the brain is experiencing excitotox-

icity and inflammation in a way that is similar to flooding the brain 

with excess glutamate. It is unclear why the immune system devel-

ops auto-antibodies to this particular receptor, although it has been 

39 https://www.ncbi.nlm.nih.gov/pubmed/28870583
40 http://www.pnas.org/content/108/38/16050
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hypothesized that certain pathogens like Mycoplasma or Epstein-

Barr virus may provide a trigger for the autoimmune response.41

Researchers continue to uncover the myriad ways that the im-

mune system attacks the brain and brain cells in PANS or other 

various forms of autoimmune encephalitis. In some ways, it may 

be irrelevant which particular cells are being attacked, when it is 

more important to understand why the body’s defense and repair 

mechanisms are so compromised in the first place that would pre-

cipitate this kind of self-attack.

How Is PANS Treated?

In 2017, the PANS Research Consortium (PRC) published treat-

ment guidelines for the management of PANS. Consequently, most 

families who visit a medical doctor well versed in the treatment of 

PANS (many are not) will be treated according to the following 

guidelines:

“Depending on whether a child’s symptoms are considered mild, 

moderate-to-severe, or extreme/life-threatening severity, the 

treatment varies. For mildly impairing PANS, the most appro-

priate therapy may be ‘tincture of time’ combined with cognitive 

behavioral therapy and other supportive therapies. If symptoms 

persist, nonsteroidal anti-inflammatory drugs and/or short 

oral corticosteroid bursts are recommended. For moderate-to-

severe PANS, oral or intravenous corticosteroids may be suffi-

cient. However, intravenous immunoglobulin (IVIG) is often the 

preferred treatment for these patients by most PRC members. 

For more severe or chronic presentations, prolonged corticoste-

roid courses (with taper) or repeated high-dose corticosteroids 

may be indicated. For PANS with extreme and life-threatening 

impairment, therapeutic plasma exchange is the first-line ther-

apy given either alone or in combination with IVIG, high-dose 

intravenous corticosteroids, and/or rituximab.”42

41 https://www.hindawi.com/journals/bmri/2015/643409/
42 Clinical Management of Pediatric Acute-Onset Neuropsychiatric Syndrome: Part II—
Use of Immunomodulatory Therapies https://doi.org/10.1089/cap.2016.0148 July 19, 2017
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You will notice that these treatment guidelines tend to be phar-

maceutically driven and do not include recommendations for diet 

or lifestyle modifications, which interestingly, seems to be among 

the most effective treatment strategies based on our collection of 

families’ stories who have reversed or overcome PANS/PANDAS.

Conventional/Western Medicine 
Treatment of PANS 

For those families who work with physicians unfamiliar with 

PANS, they will typically see the child’s behavioral and emotional 

symptoms as “psychiatric” and treat with psychotropic and mood-

modulating pharmaceuticals. These may include antidepressant or 

anti-anxiety medications (Ativan, Paxil, Prozac, Zoloft, Lexapro, 

Xanax, Klonopin, and others). In many cases, children will be sub-

jected to rounds and rounds of different drugs until the doctors 

and parents find anything that helps. Many parents have found this 

approach to be a dead end and have often found pharmaceutical 

approaches to worsen the child’s symptoms over the long term. 

These may be the “easiest” tools, but they are also the least effective 

and potentially most dangerous for the children involved.

It is important to know that many antidepressants have a “black 

box” warning against use in children because they can increase the 

risk of more aggressive behavior and suicide ideation.

More forward-thinking Western medical doctors believe that 

PANS and PANDAS are typically triggered by a pathogenic infec-

tion and/or acute environmental toxic assault.

To that end, treating physicians are often interested in “kill-

ing the causative agent” or suppressing inflammation and typical 

treatment may include:

Antibiotics

Although a 14-day course of beta lactam antibiotics (penicil-

lin, amoxicillin, etc.) is a typical prescription, many parents do not 

see improvement on antibiotics until a child has been on them for 

several weeks or months. Many children require multiple rounds 
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of, or even cocktails of, different antibiotics and some stay on an-

tibiotics for years.

Recent research, however, has shown that antibiotics severe-

ly alter, often permanently, the microbiome in the gut, which is 

where most of the body’s immune system is headquartered.43 44 45 

In essence, giving antibiotics may “win the battle, but lose the war” 

because they can alter the body’s immune function and can cause 

“gut dysbiosis” or an imbalance in the bacteria in the gut. Many 

times this leads to an overgrowth of opportunistic bacteria or fun-

gus in the gut, such as Candida albicans, which can further sup-

press the immune system and lead to an additional immune bur-

den from fungal waste products.46 What’s more, antibiotics only 

work against bacterial infections, so they won’t help in the case of 

viral, parasitic or fungal infections that trigger PANS symptoms, 

and antibiotics impair one’s ability to detoxify chemicals or other 

environmental stressors. 

Steroids and NSAIDs

Both steroids and Non-Steroidal Anti-Inflammatory Drugs 

(NSAIDs) have been documented to reduce symptoms in children 

with PANS and PANDAS, which is a clue that inflammation is part 

of what’s behind the child’s symptoms. However, long-term use 

of either of these kinds of pharmaceuticals is hard on the body 

and can cause strain on the liver’s detoxification process as well 

as lead to further intestinal permeability and nutritional deficien-

cies, thereby potentially leading to additional symptoms further 

on down the road.47 In addition, steroids can suppress the immune 

system and disrupt the microbiome in the gut, which can lead to 

more symptoms later on. Many parents find that NSAIDs can be 

an effective short-term tool to reduce inflammation and pull a 

child out of a behavior crisis.

43 https://www.ncbi.nlm.nih.gov/pubmed/29562949
44 https://www.ncbi.nlm.nih.gov/pubmed/29517178
45 https://www.ncbi.nlm.nih.gov/pubmed/29459310
46 https://www.ncbi.nlm.nih.gov/pubmed/26442855
47 https://www.ncbi.nlm.nih.gov/pubmed/29221664
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IVIG

Intravenous Immunoglobulin (IVIG) treatment is used when 

a child does not respond well to antibiotics, steroids or NSAIDS 

because the immune system is severely compromised. IVIG is a 

blood product containing pooled immunoglobulins (a protein that 

fights infection) from as many as a thousand donors or more! Im-

munoglobulins bind to foreign substances so the immune system 

can find and destroy the foreign substances. IVIG therapy floods 

the body with donor antibodies, which is kind of like borrowing 

other people’s antibodies to help the child’s body fight off infec-

tion. IVIG also helps to up-regulate regulatory T cells, thereby im-

proving immune function.

Some children do respond very well to IVIG for relief of their 

symptoms. Others can have no response or can even experience a 

worsening of symptoms. IVIG is very expensive, and many insur-

ance companies do not cover it. In addition, one round of treat-

ment may not be enough, especially if the child relapses. There is 

also a risk in using IVIG just as there is a risk in using any blood 

products. There is always the potential for contamination as well 

as any unknown consequences resulting from combining the im-

munoglobulins of a thousand or more different donors. 

Plasma Apheresis

Plasma apheresis is rarely used but since it may be offered as a 

treatment in a hospital setting, it warrants discussion. In a plasma 

apheresis treatment, the child’s blood is collected by a machine, 

which separates the plasma, red cells and platelets and returns the 

red cells and/or platelets back to the donor. Some children do re-

spond well to this treatment, but it is expensive and invasive, so 

Western medical doctors typically reserve it for treatment of chil-

dren who are severely affected by PANS or PANDAS.

Integrative Medical or “Lyme-literate” 
Approaches to Treatment

In some clinics, especially those run by “Lyme-literate” doctors 

or those who practice functional or integrative medicine, there is 
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a focus on supporting the body’s ability to fight infection (by cor-

recting nutritional deficits, microbiome imbalances or metabolic 

issues) while simultaneously looking for ways to eliminate easily 

identifiable infections.

These practitioners tend to test for infectious microbes that can 

be identified through blood work. The most common microbes 

believed to be involved in the development of symptoms include, 

but are not limited to:

 � Mycoplasma pneumoniae

 � Group A Streptococcus

 � Borrelia burgdorferi

 � Babesia

 � Bartonella

 � Varicella virus

 � Influenza virus

 � Epstein-Barr virus

 � Herpes simplex virus

There are likely many, many other infectious or pathogenic mi-

crobes implicated in the immune response and neuroinflamma-

tion seen in PANS. Because scientists and clinicians have found 

extremely high levels of these infectious agents in PANS patients, 

there is a tendency to see those agents as the sole cause of the syn-

drome. A focus solely on the infectious agents, however, overlooks 

the vulnerability that pre-existed the infection in the child. In other 

words, why did this particular child succumb to the infection, neu-

roinflammation and sequelae when another exposed child did not? 

A strategy of only going after a particular set of microbes can be 

like playing “whack-a-mole,” once you get one, another one pops 

up, and you can never get ahead of the vicious cycle. PANS is not 

just a function of exposure to infectious agents, but also a function 

of a weakened or vulnerable system that attracted the infections 

and/or struggles to overcome the infections. 
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Common Types of Testing for PANS

A physician who believes infections to be a central part of PANS 

may choose to have blood tests performed on your child, such as:

 � Serum ASO titer (Anti-Streptolysin O): This is a test 

looking to confirm the presence of Strep antibodies that are 

produced between one week to one month after the onset of 

an infection.

 � Serum ASDB titer (Anti-Streptococcal DNase B): This is 

another test looking to confirm the presence of Strep anti-

bodies. This peaks four to six weeks after infection and re-

mains elevated longer than ASO.

 � The Cunningham Panel: This is a series of tests that was de-

veloped by Madeleine Cunningham, PhD to help physicians 

diagnose and treat infection-induced neuropsychiatric dis-

orders. These tests measure circulating levels of auto-anti-

bodies directed against specific neuronal antigens, including:

•	Dopamine D1 receptor (DRD1)

•	Dopamine D2L receptor (DRD2L)

•	Lysoganglioside GM1

•	Tubulin

Put simply, the body is making antibodies that attack the afore-

mentioned brain proteins, and these tests identify if some of these 

antibodies are present. If they are present (positive test results) 

concurrent with neuropsychiatric symptoms, then physicians 

come to the conclusion that the child is experiencing infection-

related neuroinflammation. A positive Cunningham Panel is often 

used to confirm that a child has an autoimmune disease affecting 

the brain. For many doctors and families the Cunningham Panel 

has been used to convince naysayers that there is a serious medi-

cal condition present and not just some “psychiatric” problem that 

can be treated with psychotropic medications or cognitive behav-

ioral therapy. 
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A Word of Caution about Lab Tests 

Conventional lab tests are not always reliable. Titers are not al-

ways indicative of an infection. With regard to Strep testing, titers 

are often only moderately elevated, or not elevated at all in some 

children with PANS. According to one study, only 54% of chil-

dren with Strep throat showed an elevated ASO titer and only 45% 

showed an increase in Anti-Streptococcal anti-DNase B.48

In addition, throat cultures frequently result in false negatives 

because of the technique used in obtaining the specimen, mishan-

dling of the specimen and the fact that the Strep bacteria may be 

harbored in other parts of the body than the throat.

And most importantly, positive lab tests are NOT required for 

a diagnosis of PANS. A PANS diagnosis is made through a clini-

cal diagnosis of positive neuropsychiatric and/or neurocognitive 

symptoms. 

Testing for Blood-Brain-Barrier 
Dysfunction

There are some practitioners who use advanced antibody test-

ing to evaluate blood-brain-barrier competence. Patients with 

neuro-autoimmunity may have high levels of blood-brain-barrier 

protein antibodies, and clinicians use the following tests to evalu-

ate blood-brain-barrier disruption: 

 � Antibodies to S100-B49

 � Antibodies to occludin 

 � Antibodies to zonulin50

Remember: Because labs are not always reliable, the diagnosis 

of PANS is truly a clinical diagnosis. This means that your health-

care provider will base his or her diagnosis on your child’s history 

and symptoms. However, labs can be helpful for confirming a clini-

cian’s suspicion about what is going on medically with your child.

48 https://academic.oup.com/jid/article/188/6/809/943043
49 https://www.ncbi.nlm.nih.gov/pubmed/27357716
50 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1866950/
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Non-laboratory Methods of Testing 

There are many other noninvasive methods of assessing im-

balance in the body including infections. Some of these methods 

are hands-on methods used by skilled practitioners, and some 

are computerized methods of testing. Following are some testing 

methods commonly used by integrative or holistic practitioners, 

most of which have not been rigorously tested for accuracy or re-

producibility. Nevertheless, many practitioners and families attest 

to their usefulness in a clinical setting. 

 � Bioenergetic Assessments measure energy, electrical con-

ductivity and/or electrical imbalances in the body by utiliz-

ing an electronic instrument (Avatar, Zyto, Asyra, Qest4, 

ART, Biomeridian testing are some common names) to 

gather information via acupuncture meridians or via bio-

resonance. Many bioenergetic testing modalities measure 

electrical conductivity through pressure on acupuncture 

points. Another way to describe this approach is testing via 

electroacupuncture. These systems were developed based 

on the observation that electrical conductance of the body 

will change when it is exposed to something that triggers a 

stress response (allergens, toxins, etc.). Some practitioners 

use bioelectric tools that look for “resonance” in the body, 

to evaluate the presence of pathogens, toxins or other fac-

tors. In this case, the electrical tools send a frequency-based 

signal to the body (via a conductive material) and interpret 

the body’s response based on whether or not the signal reso-

nates (matches the frequency). These technologies are still 

in their infancy but are beginning to be studied for their 

clinical significance.51 Anecdotally, many families have ben-

efitted from these types of non-invasive assessment tools.

 � Applied Kinesiology (muscle testing) is a practice used by 

many chiropractors and other healthcare practitioners as a 

way to use the body’s natural stress response to help iden-

51 https://www.karger.com/Article/FullText/365742
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tify various imbalances, deficiencies or irregularities in the 

body. By testing the strength of certain muscles (or by look-

ing for tension in a muscle or muscle group), the practitio-

ner can gather information about the body. Muscle testing is 

commonly used to test for sensitivities and intolerances (for 

which there are no “gold standard” laboratory tests) and for 

the presence of certain infections. The medical literature is 

limited on applied kinesiology, due in part to the fact that it 

is a clinical art that is largely dependent on the practitioner 

and his/her skill and technique. Regardless, many clinicians 

use this method with great success, and families report posi-

tive outcomes through the use of this tool. While more stud-

ies of this method would certainly be welcome, it has proven 

to be a low-cost, non-invasive and gentle clinical tool for cli-

nicians supporting patients with chronic conditions.

 � Intuition and Medical Intuitives: We have included a 

section on intuition and medical intuitives in the testing 

section of this book on PANS because this method is 

widely used, often successfully, among people who suffer 

from medical mysteries or unrelenting chronic conditions. 

Humans are complex, multi-faceted and highly sensitive 

beings and while science has elucidated so much of what 

was once unknown about human health, we still have much 

to uncover.

Human beings all have intuition or an inner sense of 

knowing. Some cultivate and sharpen this intuition and 

others flat-out ignore it. In medicine, physicians have been 

using intuition for millennia, relying on their training but 

also their gut feelings about what a patient needs or what 

may be at the root of a particular patient’s health challenges. 

As American medical culture shifted towards preferencing 

evidence-based practices above all else in the latter part of 

the 20th century, classic physician intuition became viewed 

as irresponsible and was widely denigrated by colleagues. 



– 52 –

BRAIN UNDER ATTACK

But is the need for evidence wholly incompatible with the 

use of intuition?52 53

Many families of children impacted by PANS have worked 

with medical intuitives (or simply physicians not afraid to 

use their intuition) to help identify some of the root causes 

of their child’s condition. Medical intuitives are individu-

als who have a heightened attunement to subtle energies 

or have other ways of receiving information about a patient 

they are working with.

Because medical intuition varies so greatly from practi-

tioner to practitioner, it has not stood up to rigorous con-

trolled studies. However, an openness to working with a 

skilled medical intuitive has brought many people answers 

that they could not get working solely in a conventional 

medical setting. Perhaps medical intuition should be viewed 

more openly as a complementary approach to gathering in-

formation about health and well-being.

A Whole-Child Perspective on PANS 

Although PANS is often described in terms of an “acute onset” 

and/or specific microbial infections, it cannot be distilled down 

to a specific causative factor. Almost invariably, when a child suc-

cumbs to PANS, it is usually due to a “perfect storm” of factors. It 

is almost never just about the infections or the microbes that seem 

to be plaguing a child’s body. In order to develop the syndrome 

known as PANS, the child’s body needed to be vulnerable to the 

infections and the autoimmunity in the first place. 

Following are some of the factors typically contributing to a 

child’s vulnerability to developing PANS:

 � Environmental exposures to toxins, including pesticides, 

herbicides, heavy metals, petroleum-based chemicals and 

many more. Just living in the modern world makes one vul-

nerable to these exposures.

52 https://www.ncbi.nlm.nih.gov/pubmed/9231295
53 http://online.liebertpub.com/doi/abs/10.1089/act.2000.6.331
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 � Infectious agents, including the microbes identifiable 

through laboratory testing such as Strep, Borrelia, and 

Babesia as well as microbes that cannot yet be easily 

detected.

 � Genetic “fault lines” or vulnerabilities, such as a MTHFR 

C677T or A1289C variant which makes it more difficult to 

detoxify. This is a common variation, affecting as much as 

50% of people of certain ethnicities.

 � Stress, including emotional stress, psychological stress, or 

any type of physiological stress on the body. Often times 

people overlook the importance of family stress. Are the 

child’s parents getting along? Did the family recently move? 

Is one of the child’s parents dealing with excessive work or 

job stress? Was there a recent trauma in the family such as a 

car accident or a death in the family?

 � Nutritional deficiencies where a child lacks critical nutrients 

required for proper immune function, such as essential fatty 

acids, vitamin D, zinc, iron, magnesium or others. These nu-

tritional deficiencies are not just for children considered to 

be “malnourished.” In fact, most U.S. children have some, if 

not many, nutritional deficiencies due to the nutrient-poor 

Standard American Diet.

 � Pre-existing gut dysbiosis or an imbalance/lack of microbial 

diversity in gut microbes. Gut dysbiosis is very common in 

children who have a history of frequent antibiotic use. This 

effect is also multi-generational. If a mother had high expo-

sure to antibiotics throughout her lifetime, she will pass this 

vulnerability on to her children. Gut dysbiosis is very com-

mon in the modern world and can have a profound impact 

on immune function.

 � Poor sleep is a common contributing factor to depressed im-

mune function and toxic build up. The body’s immune sys-

tem is very busy during sleeping hours, detoxifying the body 

and brain, and rebuilding and repairing damaged tissues. If 

children do not get enough regular sleep (or if their sleep 
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is interrupted or fragmented due to sleep disorders such as 

sleep apnea), their immune function will suffer considerably.

 � Reduced exposure to natural sunlight. Lack of adequate sun 

exposure can contribute to low vitamin D levels but can 

also impair energy production, natural sleep and other bio 

rhythms, and detoxification capabilities.

There is no single cause or agent behind PANS; rather, there are 

multiple contributing factors that work together in precipitating 

the disease process. In most cases there was a history of a “loaded 

gun” (multiple pre-existing vulnerabilities) and a “trigger,” some-

thing that tipped these vulnerable kids over the edge to develop 

the symptoms of PANS. That “loaded gun” is what we call the “to-

tal load.”

Total Load Theory

What makes a child vulnerable to a condition like PANS has to 

do with their “total load,” a term coined by educator and autism 

expert Patricia Lemer, to describe the total cumulative burden of 

stressors on the body. “Stressors” is a word used to describe some-

thing in the environment or in someone’s experience that places 

excessive stress on the body or requires that the body have re-

sources (nutritional, biochemical, etc.) to meet the challenge. Ex-

amples of stressors on the body may include:

 � Toxic chemicals (including those found in everyday products)

 � Pesticides, herbicides, fungicides

 � EMF exposure (from WiFi, cell phones, iPads, SmartMeters, 

ultrasounds, etc.)

 � Emotional stress (from a parent deployed overseas, or from 

the death of a loved one, for example)

 � Unaddressed vision impairments such as a strabismus or 

convergence disorder (as vision places an extraordinary 

drain on a body’s resources)
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 � Junk food

 � Microbial infections (this includes persistent infections with 

molds, fungi, bacteria, and viruses)

 � And more.

The accumulation of all of these factors stresses the body, putting 

it over its threshold for handling stressors, and allowing the disor-

der to progress. Individually, the human body is well equipped to 

manage any one of these stressors without showing symptoms of 

illness or disease. However, experienced cumulatively, the human 

body begins to break down, especially if the body does not have 

enough existing resources (sleep, nutrition, movement, downtime, 

etc.) to handle the cumulative load. 

Total load is made worse for children who do not have the biolog-

ical, emotional or physiological resources to handle this cumulative 

burden. Some of the things that increase an individual’s resilience 

and ability to tolerate an excessive burden of stressors include:

 � Strong emotional ties to others

 � Feeling loved, supported, safe and cared for

 � Exposure to the natural world (trees, forests, beaches, dirt, 

fresh air)

 � Exposure to natural sunlight 

 � Adequate daily sleep

 � Adequate daily hydration

 � Adequate daily nutrition

 � Diversity of microbial friends in and around the body (such 

as gut microbe diversity)

 � Regular exercise and movement

Multi-Generational Total Load

Every person has a unique “tipping point” as well as his or her 

own unique path to total load. This total load does not necessarily 

begin with the child. Scientific research has shown that trans-gen-
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erational toxins and other stressors or vulnerabilities can be passed 

down from parents to child. Toxins are passed from a mother to 

a child in utero. Nutritional deficits can even have a multi-gener-

ational effect, so that if an individual had a nutrient-poor diet, it 

can have an effect for several generations. What’s more, the child’s 

gut is often (if born vaginally) populated with the same microbes 

of the mother. If the mother has an imbalance in gut bacteria, then 

the child is likely to develop a similar imbalance, setting the child 

up for immune dysfunction.

Now What?

Now that you have seen that there are a number of different 

viewpoints on PANS, what causes it and how it can be treated, 

we would like to bring you the perspective of families who have 

been there—families who have dealt with a child with PANS and 

want to share their pearls of wisdom with you. Following these 

stories, you will find a section on Healing PANS. Our focus has 

been on finding the families and practitioners who understand 

what causes PANS, who treat the root causes rather than suppress 

the symptoms and who believe fundamentally in the capacity of 

the human body to heal. We have aggregated many types of heal-

ing modalities and approaches because no one method is perfect 

for every person, and each child should be considered on an indi-

vidual and personalized basis.


