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  ADDITIONAL PRAISE FOR CUTTING-EDGE THERAPIES FOR AUTISM

  “Lost in the Spectrum? Cutting-Edge Therapies for Autism provides a compass and comprehensive map for finding your path to actionable options for your child. The many autistic children who have ‘lost their diagnosis’ have done so with therapies thoughtfully explained in the pages of this book, which contains plentiful insights from the research, experience, and love of our most thoughtful and articulate scientists, practitioners and parents.”

  —Sidney M. Baker, MD, founder, Autism360

  “It’s like having a parent mentor with you at all times. Cutting-Edge Therapies for Autism delivers on so many levels—from practical advice and alternative insights, to the most relevant and high-value information on autism therapies today. A must-have for caregivers, even veteran parents!”

  —Lori McIlwain, executive director, National Autism Association

  “This updated edition is so jam-packed with new and useful information that it is a must-have even if you bought last year’s edition.”

  —Kim Stagliano, author of All I Can Handle: I’m No Mother Teresa

  “The Autism Society of Illinois supports individuals with autism and their families through the critical stages of early detection and intervention following. Cutting-Edge Therapies for Autism offers information on many interventions that have been used by parents who have watched their children improve.”

  —Mary Kay Betz, executive director, Autism Society of Illinois

  “For parents, Cutting-Edge Therapies for Autism is an invaluable resource. Whether you are new to an autism diagnosis or a parent who has been in the trenches for years, Ken Siri and Tony Lyons compile the most current information all in one place to allow parents to research the best options for their child’s unique needs. This is a must-have book that you will find yourself consulting over and over.”

  —Kim Mack Rosenberg, president, National Autism Association New York Metro Chapter, and board member of the Elizabeth Birt Center for Autism Law & Advocacy

  “Bioautismo is a non-profit corporation that promotes biomedical interventions to children diagnosed with ASD in Chile. We firmly believe that by detecting environmental insults, removing them from the children’s environment and making available the appropriate therapies, we can improve the quality of life of individuals on the spectrum. We encourage parents to make informed decisions in terms of causes, treatments and therapies and to be in control of their child’s recovery. The book Cutting-Edge Therapies for Autism helps parents do just that.”

  —Carmen Chaigneau, Bioautismo-Chile
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      This book is for Lina, Alex, and all the kids suffering from autism, and for their parents struggling to give them the best possible life.
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    WARNING: The editors and contributors are not giving medical advice. They are just describing the various therapies that are available. Tony Lyons, Ken Siri, Skyhorse Publishing, and the contributors cannot take the medical or legal responsibility of having the information contained within Cutting-Edge Therapies for Autism considered as a prescription for any person. Every child is different and parents need to consult with doctors, therapists, and others to determine what is best for their child. Failure to do so can have disastrous consequences.

  


  FOREWORD

  Autism is a disorder in desperate need of better biomedical therapies. The father of one of my patients works in a field of information management called “big data.” At the time when he gave me a fabulous book on big data, I didn’t really know much about it or how big data was changing the world we live in. To give you a feel for its potential, big data is now capable of analyzing datasets larger than 1 billion gigabytes. As the Internet grows, our cumulative knowledge expands at an amazing rate. The future of solving truly complex issues like autism likely will finds its path through big data analytics.

  Like many disorders where the current state-of-the-art medical care falls short of the clinical needs, families work to push the treatments and research to new levels. Generally, this is a good thing. Those with the passion to help their own families are tireless researchers, who often stay up late at night investigating possible interventions through the Web. But filtering out the creative, potential and promising therapies from the ramblings can be very challenging. There are no medications to treat autism; only a handful of powerful and potentially dangerous antipsychotics are approved to treat irritability in autism. Biomedical solutions—immunological, detoxification, nutritional, and hyperbaric oxygen—have been published with varying degrees of success. But for most of the rest, well-controlled studies to support their use is missing. This isn’t the fault of parents. Medical research is mainly funded by those interested in patentable and profitable therapies. In the absence of support from their own doctors, parents are abandoned to do nothing or to venture out to try something new.

  While some, even most, of these biomedical approaches are logical, and most are likely safer than available psychopharmaceuticals, many in the so-called mainstream of medicine call for caution and express concern. Internet chat rooms, blog sites, Facebook®, and Twitter® often find parents networking with stories of success, setbacks, and novel strategies. Although, ideally, any biomedical intervention or change in biomedical regimen should be done with the oversight of a knowledgeable healthcare practitioner, all of these posts and chats along with the accumulating published scientific data can be assessed efficiently through big data analytical systems. And it is probable that within all of these datasets, some new understanding of the truth will be revealed, and, with that, better therapies will emerge at a much faster pace than in the past.

  Despite these concerns, parental-directed therapies are a new reality we in medicine need to accept and help guide as we also learn from everyone’s collective and best efforts. 2014 promises to be a year of significant gains for autism therapies. Gastrointestinal issues related to abnormal ecosystems inside the intestines of children with autism spectrum disorders are receiving greater academic attention. Immune abnormalities are becoming better understood and various interventions are being tested to improve the outcomes from immunological interventions. Brain physics (the harmonics of how the brain sends signals) is a subject of intense research with magnetic stimulation and EEG (electroencephalogram) analyses. Publication of imaging of the autism brain with transcranial ultrasound, available by the time this 2014 edition of Cutting-Edge Therapies for Autism is in press, will facilitate rapid assessment of the cortex and fluid spaces around the brain and may improve interventional assessments.

  More children than ever before are experiencing significant recoveries. Unfortunately, an unprecedented number of new cases challenge us to improve the delivery of quality biomedical therapies.

  —James Jeffrey Bradstreet, MD, MD(H), FAAFP, FMAPS

  Director of the Brain Treatment Center of Atlanta Adjunct Professor, Western University of Health Sciences, CA


  PREFACE

  Dear Reader

  Welcome to the fourth edition of Cutting-Edge Therapies for Autism. Whether this is your first read of Cutting-Edge or the fourth, we thank you for your support and attention. We have to say, this edition is very exciting and much new research has come to light over the last two years since we published the Updated Edition. We highly recommend Dr. Bradstreet’s chapter on “Observing the Autism Brain with Real-Time Imaging,” chapter 29, which represents a true milestone. This work has the potential to move diagnosis and follow-up from subjective clinical observation to medical based data. As the year 2013 came to a close, we also received fascinating research on the gut-brain connection and Ken comments on that in our expanded Preface. Finally, we acknowledge the loss of young Avonte Oquendo, who went missing from his school here in New York during October. We share our sympathies with his family and hope that his memory will lead to improved understanding of the challenges of raising children with special needs. During the summer, Ken’s son Alex also ran, but was promptly found after a hectic two hours on his own in Manhattan. Ken comments on that as well.

  Autism: A Punch to the Gut?

  Autism, Dementia, and Gastrointestinal Issues

  At the end of 2013 there were a couple of studies that came out which garnered some modest press. The first was “Dementia Epidemic Looms with 135 million Sufferers Expected by 2050.” This particular headline was on Fox, but was similarly reported by multiple outlets (see FoxNews.com for December 5, 2013).

  The story highlighted the exponential growth expected in dementia, highlighted by Alzheimer’s, going from 44 million to 135 million by 2050. Alzheimer’s Disease International (ADI) said the study showed a 17 percent increase over two years, which when extrapolated forward gives the 135 million in 2050 figure. This growth rate is significantly higher than the world population growth of about 1.2 percent (US Census Bureau). More telling, the world population growth rate will be cut in half between now and 2050 to .6 percent (US Census again). The ADI called it a “global epidemic” which is only going to get worse. The current global cost of care for dementia is more than $600 billion, equal to about 1.0 percent. By 2050 we are talking about 3 percent of the global population having dementia given the estimates above, which will become a serious drag on global growth.

  Now where have we come across numbers similar to this before? A subset of the population that is growing significantly faster than the population as a whole. A subset that should remain constant in percentage terms if it is genetic. And, a subset that seems to be growing along with another subset, or subsets actually. Yes, the autism and dementia growth rates are very similar. Possibly a coincidence. Possibly not. When you figure in the increasing rates of autoimmune conditions (which are also similar) and see that all seem to increase exponentially from the same base, the possibility of coincidence diminishes.

  I find it interesting that we are not hearing about better diagnosis in terms of dementia, or autoimmune conditions, only in autism. So, what could be causing this?

  Well, a few days later, a second study, reported in multiple outlets, indicated that “autism may be linked to gastrointestinal issues” according to a study from Caltech (December 7, 2013).

  The study evidenced that behaviors associated with autism are “influenced from gastrointestinal (GI) issues, and could be treated with probiotic therapy.” Researchers utilized a particular “good” human bacteria in a mouse model to treat induced GI and autism issues; what resulted was a decrease in GI troubles and in autism-like symptoms. This led the scientists to theorize that behavioral issues on the autism spectrum may be caused by GI issues and can be treated by healing the gut.

  The study also pointed out how “leaky gut,” the induced GI condition, has also become a target of researchers in Parkinson’s, multiple sclerosis, and Alzheimer’s as other studies have tied these conditions to GI disease. What Caltech scientists conclude is “this suggests that GI problems could contribute to particular symptoms in neurodevelopmental disorders.”

  The specific connections investigated between autism and GI were: chronic constipation, diarrhea, reflux, IBD in GI, and defects in social interaction, communication, and repetitive behaviors in autism.

  It seems from all this that the increases in the neuro and autoimmune conditions may be linked by GI. Long thought to reside in the brain, perhaps all the trouble or the cause of these conditions lies in the stomach/GI tract. If so, this would also lead one to believe the hypothesis that something, other than better diagnosis, is causing the exponential increase in these conditions. This brings us back to the heavy use of antibiotics, pesticides, drugs, and other chemicals in our food supply, bodies, and environment.

  The hope is that this information will result in more research and focus on the gut’s impact on autism, dementia, and all the above. The exciting implications of this, according to the researchers, is that the gut is far easier to study and address than the brain and potentially more impactful, as the mice in the study became more communicative and less anxious with treatment (particularly probiotics). Stay tuned.

  So My Son Ran Today. September 2013.

  More of a stroll really, but I guess the official term is “run.” I’ve written before about how he has “escaped” from my apartment here in NYC, and typically been found by neighbors in the building and or the doormen. Today was different.

  I had a sitter here working with Alex; I was out riding my bike in Central Park. When I returned home, my doorman told me Alex was missing and the staff was looking for him. This has happened before, however when he told me how Alex had been gone for over thirty minutes I felt sick. That was new. His adventures before lasted about five minutes or so, before cameras or residents found him. I should say he is quite noisy and tough to miss. Most in our neighborhood know him on sight, luckily (a good reason to stay put, I guess).

  Upon learning Alex was gone for such a long time, I quickly joined the hunt. Our high-rise is connected to a smaller building via a stairwell. This smaller “back” building houses mostly retired folks, who in the past have contacted the front desk upon finding Alex wandering their halls (overall this has happened maybe four times). This time he was spotted getting on an elevator (separate elevators for the two buildings). As I searched I learned he had been spotted there and focused on the “back” building. Staff was in both buildings (along with some fellow residents and Alex’s worried sitter) climbing stairwells, riding elevators, and checking roofs, back gardens, the street. I ran around the outside of the building, asking dog walkers, doormen, garage attendants, and random passersby if Alex had been spotted. Again, Alex as a fifteen-year-old, curly blonde-haired, noisy yet non-verbal boy is tough to miss. After about an hour—or I should say an HOUR—the front desk of the building got me on my cell and said the police had brought Alex in.

  What had happened was that Alex had gotten out though the “back” building to the street and decided to walk towards Second Avenue (we live on Third) and a kindly neighbor in another apartment building realized something was up and actually knew of Alex (just from being in the neighborhood) and took him in (she has a townhome). After giving him a sandwich and banana, she called the police, and they jointly returned him to our building. Police suggest a bracelet with the usual “lost” information, however Alex can easily rip that off (and has). My best bet is to add an inside lock and key. Needless to say it was quite the way to end Labor Day Weekend.

  My purpose in sharing this is twofold. One, to just help me unwind! The other, to communicate to those who have experienced similar “runs” that they are not alone, and that people, our neighbors and the police, can be caring and concerned. Some of the neighbors and police officers involved hugged me and slapped my back in a show of support. I thank them all!

  
    What’s New in the Fourth Edition?

    In this fourth edition we present more than one hundred therapies over the course of seventy-two chapters, including twenty brand-new chapters and another fifteen that have been substantially revised. We maintain our seven therapeutic categories (Biomedical, Communication, Dietary, Educational, Holistic, Physical, and Sensory) to help the reader focus his or her effort.

    Teri Arranga of AutismOne returns to provide us with our afterword, and long-time contributor Dr. Jeff Bradstreet, joins the team, providing our foreword in addition to some exciting new research.

    We have also added to our resource lists at the back of the book and are happy to take suggestions for other therapies or resources for future editions. Email us at autism@skyhorsepublishing.com with suggestions.

  

  The central purpose of this book is to provide people interested in autism therapies—including parents, grandparents, teachers, therapists, doctors and researchers—with articles about the cutting-edge work being done in the field. This field changes rapidly and we plan to update the book frequently. Cutting-Edge Therapies for Autism is for people who want to learn as much as they possibly can about the therapies available, and about how to do everything in their power to help the growing number of children who are suffering.

  Autism is the country’s fastest-growing medical emergency, affecting more children than cancer, diabetes, Down syndrome and AIDS combined. More than one million people in the United States currently suffer from some form of autism.

  Autism is difficult to define. No two kids have the same exact set of symptoms or respond to the same combination of therapies. Each child’s treatment plan needs to be unique, taking into consideration the specific symptoms the child exhibits, the results of tests administered, and the observations of the child’s doctors, therapists, teachers and, just as importantly, parents.

  
    Case study #1: Lina

    My daughter Lina was a bright, happy, talkative, social little girl. She had some ongoing problems with eczema but, other than that, was very healthy. Just before she turned three, she was given a regimen of antibiotics for bronchitis. Shortly thereafter, she received her measles mumps and rubella (MMR) booster shot. About two weeks later, she started to drool uncontrollably. It looked like her lips and jaw muscles had gone totally numb. The pediatrician took some tests and found that she had been exposed to the Epstein-Barr Virus, but couldn’t tell us anything more. The drooling episode lasted a couple of weeks, during which time her speech became garbled and she began to stutter. It took an incredible effort for her to push words out of her mouth. She was like a toy running low on batteries, losing steam, losing control. As things inside of her began to disconnect, she was becoming disconnected from the world around her. A friend came over with her daughter for a play date and, after a few minutes with Lina, she asked, with real fear in her eyes: “What’s going on with Lina? She seems like a different person.” Lina seemed to improve after that, but then gradually deteriorated. She was first diagnosed with Sensory Processing Disorder, then Pervasive Development Disorder (PDD), and then, finally, autism. For some kids autism means screaming, biting, throwing things out the window, breaking everything in sight, even head banging. Life with them and for them can be harsh. When I look at Lina I see a peaceful, loving, gentle girl struggling to get out of a body that isn’t functioning correctly. She’s the victim—not me, not her mother, not her teachers, not society. The other day after slamming doors, screaming uncontrollably, and throwing things, she was able to calm down and walked over to me. I was sitting in my home office and, exhausted, she put her cheek on my arm, pulled my fingers to her back and said: “Can I please have a tickle, scratch, scratch.” Lina clearly has attention deficit hyperactivity disorder (ADHD), she’s obsessive compulsive (OCD), she has sensory processing disorder (SPD), is often manic, has gut and sleep issues, and her language is a constant struggle. But her mother, Helena, and I are fighting these symptoms and Lina is fighting them and we’ll keep fighting them together and, God willing, we’ll continue to see progress.

    Case study #2: Alex

    My son Alex was born in June of 1998 and developed normally, meeting or exceeding all his milestones until just after the age of 3. He attended daycare early (from age 4 months old) and was a popular and happy kid. While at daycare, Alex was able to pick up some Spanish in addition to his native English and could count to 10 in English, Spanish and Japanese by his second birthday. Medically, Alex was healthy as an infant and toddler, although he did have frequent sinus and ear infections that were treated with inhaled albuterol. He had all his vaccinations on time, the last of which followed his third birthday. By late summer folks at daycare began to comment that Alex was uncharacteristically spending more time on his own, sometimes staring out the window. A visit to his pediatrician produced an all too common “Don’t worry, it’s just a stage.” Then Alex began to lose some speech, though he was still able to say, “Turn that off, that’s scary,” in response to TV coverage of 9/11. By Christmas 2001, Alex had lost a significant amount of speech, frequently stimmed by clapping his hands loudly (you never heard such a clap) and clearly had ADHD. At a holiday party that season, a person who owned a daycare center told me she thought Alex was autistic. This began our yearlong journey into the autism abyss. By the end of 2002 Alex was non-verbal and a fully diagnosed member of the autism epidemic.

  

  There is still no general consensus on what causes autism—either classic Kanner’s autism or the regressive kind. Some people think it’s entirely genetic, while others think it’s caused by Pitocin, fluoride in tap water or tooth paste, GAMT (guanidinoacetate methyltransferase) deficiency, chemicals in foods or household products, parental age, parental weight, stress, treatments for asthma given to pregnant women, vaccines and/or the preservative thimerosal in some vaccines, viruses in the stomach or perhaps a specific retrovirus known as XMRV (which is under investigation by the CDC), gastrointestinal (GI) tract problems, immune problems, impaired intestinal functioning, environmental toxins, vitamin D deficiency, seizures, mobile phone radiation, encephalitis, hypoglycemia, antibiotics, and the list goes on and on. In compiling this book we have noticed a consensus beginning to emerge that the symptoms of autism result from a perfect storm of factors that come together to create a kind of system overload, a tipping point, in a genetically predisposed child’s developing immune system. Recent studies point toward this overload causing problems at the cellular level, impairing the ability of nerve cells to transmit information properly through the synapses of the brain. Furthermore, the dramatic and continuing increase in the incidence of autism spectrum disorders points toward environmental factors playing a significant role. Further supporting this is the fact that scientists have found that by introducing environmental toxins or antibiotics they can create autistic symptoms in rats.

  So what happened to Lina and Alex? We believe that they were genetically predisposed to contract autism, but required a big push and that the push came from a virus and a high fever, followed by antibiotics and a barrage of vaccines, all of which occurred at a fragile developmental stage. The antibiotics dysregulated the immune system and the vaccines, thrown in as an additional stressor at the worst possible time, were the final straw. We also believe that the dysregulated, hyper-active immune system created an autoimmune response whereby the immune system couldn’t tell the difference between healthy tissue and the antigens that it normally fights and then probably attacked the healthy tissue of both the stomach lining and the brain. We believe that this combination of factors created a gut malfunction, a kind of climate change in the stomach that made it difficult for our kids to digest certain proteins that are necessary for healthy blood-cell development and healthy nerve cell activation. The proteins in the blood cells are necessary for the healthy development of the cognitive centers of the brain and in the nerve cells they help the neurotransmitters fire up correctly, send proper messages (like pain, hot and cold, sound etc.) and connect the right and left lobes of the brain. We think that the human body can normally withstand severe complications and stressors but, for the young, predisposed child, this chain of events is just too much. While we’re not scientists, like everyone reading this book, we’re doing our very best to try to solve the puzzle.

  As far as treatments for autism, most doctors still tell parents with absolute certainty that it is an incurable lifelong condition and that treatments simply don’t work. Kim Stagliano, author of the book All I Can Handle: I’m No Mother Teresa about life with three autistic daughters writes:

  An autism diagnosis can erase a person’s ability to get solid medical care. If you brought your 6-year-old to a hospital in the throes of a seizure, the neurologists would run tests and look for the cause. When I brought my 6-year-old in, I was told, “She has autism. She has different circuitry.” And then when I requested tests, I was told, “We’re just not that aggressive with autism.” My child has a brain and a gut and immune system just like any other child. Why does her autism negate that?

  In looking at a more than 50% increase in the incidence of autism between 2002 to 2006, Dr. Thomas Insel director of the National Institute of Mental Health (NIMH) and chair of the Interagency Autism Coordinating Committee (IACC) the nation’s top autism research coordinator, had this to say in an interview with David Kirby for the Huffington Post:

  This tells you that you really have to take this very seriously. From everything they are looking at, this is not something that can be explained away by methodology, by diagnosis.

  He goes on to say that we should not be looking at autism as a single thing, with one cause, one treatment, one explanation. There may, in fact, be 10 or 20 or more distinct variations.

  I think this is a collection of many, many different disorders . . . It’s quite believable to me that there are many children who develop autism in the context of having severe gut pathology, or having autoimmune problems, or having lots of other problems. And some of these kids really do recover. And this is quite different from the autism that was originally described in the 1940s and 1950s—where it looks like you have it and you are going to have it for the rest of your life.

  If autism is caused by the comorbidity of the underlying medical conditions, and if there are really endless variations of autism, then why on earth wouldn’t we treat these conditions, mandate that insurance companies pay for these treatments, and get on to the business of trying to heal the underlying conditions. Dr. Insel agrees and says: “We’ve got to be able to break apart this spectrum disorder into its component parts and identify who’s going to respond to which interventions.” He advocates for genetic mapping as a way to pinpoint the underlying medical conditions so that we can figure out whether an individual had been “exposed to organophosphates, or perhaps to some infection, or some autoimmune process” that interferes with the way the brain develops. Others are beginning to express similar sentiment. Dr. Christopher Walsh, Ballard Professor of Neurology and Chief of the Division of Genetics at Children’s Hospital in Boston says: “I would like every kid on the spectrum to have not ‘autism’ but a more specific disorder. By isolating the genes involved and understanding their functions, researchers can begin to develop particular treatments aimed at particular disorders.” Dr. James Gusella, Ballard Professor of Neurogenetics and director of the Center for Human Genetic Research at Massachusetts General Hospital (MGH) says: “Autism is a problem that no one person or discipline can figure out alone.”

  Throughout the book, we use the word “treatment” in the broadest possible sense. Nevertheless, the therapies included by no means constitute an exhaustive list. Most of the practitioners included can tell you about cases where their therapy helped decrease the symptoms of a specific child, helped the child relate better, speak better, helped minimize gut problems, or helped control behavioral problems. And they have parents to support their claims. On the other hand, most of these therapies have not undergone rigorous trials, the kind of trials that cost substantial amounts of money and often take years to complete and evaluate. As a result, there are some people who contest the claims of the practitioners or parents. In any case, by including a specific treatment, we are not endorsing that treatment or telling you that it will work for your child or patient. Nor are the more than a hundred doctors, teachers, therapists, parents, and other experts who have contributed to this book endorsing any treatment other than the one that they are writing about. Furthermore, practically none of these therapies are endorsed by any state or the federal government or covered by health insurance.

  We certainly believe that the government should mandate insurance coverage for extensive genetic, blood and spinal fluid testing before any definitive diagnosis can be given. We have heard of cases where children showed the symptoms of autism or other disorders such as cerebral palsy, multiple sclerosis, or schizophrenia, but in fact had easily treatable disorders and were fully rehabilitated. We believe these kids, like any other kids, deserve the best medical care available, including full coverage for any treatment that is recommended by a specialist in any specific underlying medical condition. Some states have already started heading in this direction. For now, the only FDA approved drugs are Abilify and Risperdal and the only therapy approved by most states is applied behavior analysis (ABA), based on the teachings of B. F. Skinner. Recently, however, practitioners and researchers have begun advocating for approaches that combine the various therapies and scientists are trying to develop ways to measure how particular therapies improve brain connections in a specific individual.

  Autism costs families an incredible amount of money. Estimates range from $60,000 to $100,000 per year and that assumes that you can either find an adequate public school in your district or, more likely, a private school that your city will agree to pay for. If you can’t get the school paid for, then the cost could be as high as $200,000 per year. Whoever pays, autism is a growing problem and states and the federal government need to address it. Right now, autism costs the United States an estimated 35 billion dollars per year, but that could well be the trickle that turns into a flood. We believe that by funding more research and by agreeing either to pay for a broader range of therapies or to require insurance companies to do that, states and the federal government will save money in the long run.

  Dr. Insel admits that when he was in training as a psychiatrist he “never saw a child with autism.” He says that he wanted to see kids with autism, but he simply couldn’t find any. Now, Insel says, “I wouldn’t have to go any further than the block where I live to see kids with autism.” This is an epidemic. We’ve come from a time when 1 in 10,000 babies born in the United States exhibited symptoms of autism to a time when the statistics are 1 in 88. Think about that for a moment: more than 1% of kids born in this country become autistic. And those statistics, which come from the Centers for Disease Control (CDC), are based on data collected four years ago, so given the growth rate in diagnosis, the current incidence is likely greater.

  If you were to take the 70% increase in the incidence of autism between 2000 and 2008, as calculated by the CDC (which the CDC itself says cannot be explained away by a shift in diagnostic criteria) and extrapolate forward, then at least half of all children born in the United States will be autistic by 2046. And these statistics fail to differentiate between classic autism, which is characterized by a child sitting in a corner rocking back and forth with little interest in social interaction, and regressive autism, where a normally developing child suddenly loses speech, interest in social interaction with peers and develops various biomedical symptoms. Ten years ago no one talked or wrote about regressive autism and now this is the fastest growing segment of the autistic population. What if this is just a different disorder? What if it’s a disorder that has gone from 1 in 200 million to 1 in 200 in a 10 year period? Then, certainly, we’re looking at a medical disaster of unprecedented proportions that is here, now and warrants a response at least as dramatic as the CDCs response to swine flu or the AIDS epidemic. We could well be at the tipping point of a crisis that will soon consume our future.

  We are not doctors or scientists or government officials, but dads who love our kids and want to do the very best we can for them. We don’t know for sure what caused our kids’ autism and maybe we never will. If it was an immune system overload, we think that in most cases the cure is going to come not from a one-off drug, but from a counterassault, an all-out systemic approach, from DIR, from ABA, from dietary interventions, from GI tract treatments, from nutritional supplements, from anti-virals, from physical therapy, from sensory integration therapy, from brain therapy, from whatever fits the individual child. The current unwillingness of insurance companies, states and the federal government to pay for therapies is typical short-term thinking. Costs will only escalate, as untreated children become adults who need to be cared for by the state. A long-term approach will ultimately save money and will undoubtedly lead to at least some children being cured. This is war and if we want these children back, if we want to stop the progress of this disorder, we are going to have to fight. There will be people, lots of people, who will keep pointing out that there is no known cure, that they believe the struggle is hopeless. They will tell you that the best thing to do is to try to protect your own sanity and save your money. Our mission is to give our children, everyone’s autistic children, their lives back to the fullest extent possible. We want to be involved in finding a remedy or a series of therapies that act together to bring these kids back to themselves and to their families and to the world.

  Lina and Alex may never be typical kids. But perhaps they can be in a position to make informed decisions about their own lives, to communicate with people, to experience friendship and love and passion and hope. And who knows, perhaps if we help cure them, they will be the ones who develop a cure for cancer! Whatever the outcome, until there is a cure, we will do our very best to look for promising therapies for the symptoms of autism and continue to publish Cutting-Edge Therapies for Autism.

  —Ken Siri and Tony Lyons

  
    Find us on Facebook at “Cutting-Edge Therapies.”

  


  NAVIGATING THE AUTISM SUPERHIGHWAY: HOW TO DETERMINE IF A THERAPY IS RIGHT FOR YOUR CHILD AND FAMILY

  When Cutting-Edge Therapies for Autism was first published in April 2010 the overall prevalence of Autistic Spectrum Disorders was 1:110 children. At that time it was stated that “at no other time in recent history has the need for Autism Awareness been so important”. Fast forward to 2014 with the publication of the 4th edition of Cutting-Edge Therapies for Autism and the prevalence has risen to 1:88 (or 1:50 depending on the focus population). Autism Spectrum Disorders have become the fastest growing serious developmental disability in the United States.

  What is the cause or causes of autism? Why has the prevalence continued to dramatically increase? Is it a disorder of genetic, environmental and neurologic etiology or do multiple factors come into play? Unfortunately the answers to these questions and many others remain elusive. It is speculated that at the present time everyone in the United States is somehow directly or indirectly connected to someone who is affected by autism. Given these statistics, the assumption can be made that if you are intently reading or just skimming through the chapters of this book, your child or a child you know was recently or at some time in the past diagnosed with an Autism Spectrum Disorder.

  At this point you have hopefully, to one degree or another, started to come to terms with the diagnosis and what it means for your child, for you, and for your family. You are now ready to enter the Autism Superhighway, in either the slow or the fast lane.

  In either case, it is now time to gather your team of co-navigators who will assist you in putting together a GPS system with the appropriate approaches, methods, and interventions. These should all be based on your child’s unique and individual profile. This profile is essential in guiding the course of treatment.

  For any child with autism, determining a course of treatment using only information you have read in a book or researched on the internet is ill-advised. One needs a qualified team of specialists to properly evaluate, diagnose, prescribe, and monitor your child’s strengths and areas of need.

  This book continues to be a valuable resource for families, helping to place a child on the road to recovery from autism. It needs to be said that there continues to be no cure for autism. There are many children, however, who have received timely, individualized and comprehensive interventions who no longer meet the diagnostic criteria for an Autism Spectrum diagnosis. No matter the severity of manifestations, significant benefit can be gained by the child, the family, or both, with early and intensive interventions. However, if any clinician, specialist, or intervention approach promises a cure, be very leery and scrutinize carefully the validity of their claims.

  Your primary pediatric care provider should be knowledgeable about the various medical, developmental, and behavioral issues that children with Autism Spectrum Disorders may encounter. They should be aware of the available treatment options and the specialists in your area to whom you need to be referred. They need to be open-minded to ALL treatments, whether they are based on a Western medicine approach or an alternative/complementary medical philosophy. Most importantly, there needs to be close collaboration and communication between your family, your specialists/therapists, and your child’s primary care pediatric physician.

  Since a common etiology for autism has not been discovered, each child may broadly share common general manifestations but the triggers and causes for these manifestations may vary greatly from one child to another. It appears that the way parents and professionals view autism today is in transition. Although many continue to view it as strictly a psychiatric or a neurologic disorder, newer viewpoints are being embraced. Autism is increasingly being viewed as a disorder with multiple etiologies defined by its behavioral manifestations. These include impairments in communication and social interactions, repetitive behaviors, and sensory processing and regulatory issues. Therefore, autism continues to be considered a “spectrum” disorder that not only is impacted by issues in the brain and nervous system but one that is impacted by dysfunction in the immune, gastrointestinal, and metabolic systems. Since the etiologies as well as the manifestations of autism are influenced by a variety of multiple factors, a cookie-cutter or a one-size-fits-all approach to treatment and intervention programming is steering you onto the wrong road. Creating an individual profile is therefore essential to navigating the Autism Superhighway. This profile must include an assessment of the child’s present developmental level. It needs to analyze the child’s individual medical, genetic, behavioral, sensory processing, and regulatory profile. Consideration of parenting skills, cultural beliefs, and familial as well as societal expectations need to be factored in.

  The child’s profile should and will change over time. The key to successful out-comes is establishing a cohesive team approach, with ongoing monitoring of progress to ensure treatments remain relevant and goals are always current and realistic.

  One cannot promise that the Autism Superhighway your child and your family will be travelling on will offer a smooth or detour-free trip. There will be bumps, curves, and forks in the road. Remember, this is most likely going to be a long journey, not a short road trip. There will be many moments when you say “are we there yet?” but there will also be many scenic road stops and enjoyable attractions. Be sure to take the time to celebrate even the smallest of accomplishments along the way.

  —Mark Freilich, MD
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  Allergies and asthma affect more than 50 million people living in the United States and comprise the sixth leading cause of physician office visits. Children with autism often have impaired immune function and may be predisposed to allergy symptoms.1,2 Studies also show that children with autism have multiple defects in immune function and that the severity of immune dysfunction is proportional to the severity of autism.3 Unfortunately, allergies are often underdiagnosed and undertreated due to lack of verbal skills of the child or the lack of understanding by parents of what symptoms may be caused by allergy. The immune system produces five different antibodies (also known as immunoglobulins) in response to substances that are recognized as being foreign (e.g., bacteria, viruses, allergens, etc.). Immunologists refer to them as IgG, IgM, IgA, IgD and IgE. Each immunoglobulin serves a primary role in our normal immune function, and IgE is the one most associated with allergies. Common symptoms of allergy, including runny nose, itchy eyes, sneezing, and asthma, are often precipitated by IgE, which triggers the cascade of events leading to allergic symptoms. However, there is good evidence that many allergic reactions do not involve IgE at all and can be mediated by different immune mechanisms. Non-IgE reactions have been identified as causing neuropsychiatric symptoms such as irritability, hyperactivity, mood disorders, or cognitive deficits; gastrointestinal or motility problems; skin rashes; and sleep disturbances.4 Conventional allergy testing specifically looks mostly at IgE reactions (whether by blood test, intradermal, or scratch testing), so it is not uncommon for a child with autism to get allergy testing and be told they do not have any allergies. However, IgE testing excludes most non-IgE reactions and, therefore, has limited value in diagnosing these types of allergies.

  Treatment of allergies usually consists of over-the-counter or prescription oral antihistamines (e.g., Benadryl®, Zyrtec®, or Claritin®), leukotriene inhibitors (Singulair®), or steroids. Nasal and inhaled steroids may also be prescribed to prevent inhaled allergy reactions. While medications may be used to suppress symptoms, they do not treat the underlying cause of allergies. Subcutaneous immunotherapy (SCIT), commonly referred to as “allergy shots” may be used to help desensitize the immune system to specific allergens, such as pollen, mold, or house dust mites. It is rarely used in the United States to treat food allergy due to its risk of triggering life-threatening (anaphylactic) reactions. However, children with autism who suffer from allergies and asthma now have a viable alternative to conventional injection immunotherapy in treating their symptoms. Although injection immunotherapy has been the gold standard for allergy desensitization for almost 100 years, over 300 published studies show that sublingual immunotherapy (SLIT) is equally or more effective than allergy shots in reducing allergy and asthma symptoms.5,6,7,8 The allergy extracts used in SLIT are identical to those used in injection immunotherapy, but rather than receiving a shot on a weekly or monthly basis, oral drops are administered under the tongue, often on a daily basis.

  Recent research shows that during SLIT, the allergen is absorbed into the oral mucosa. The underlying dendritic cells, which are part of the immune system, produce a series of chemicals that ultimately result in a decrease in IgE and other molecules that produce allergy symptoms as well as decreasing inflammation in target tissues.9,10 This mechanism of action is similar to that observed in conventional immunotherapy.

  Although SLIT seems relatively new in the United States, it has been used clinically for more than three decades. Its use has increased steadily in the past 15 years but mostly in other countries, especially those in Europe. There are many advantages to SLIT over injection immunotherapy. SLIT may be used in children who are not eligible to receive conventional allergy injections or who may have sensory issues that would prohibit using injections. There are no reports of SLIT causing anaphylaxis, making it a safer alternative to injections. SLIT is more convenient than injection immunotherapy, since the drops are administered at home by the parent, meaning fewer office visits and no needles. There are no significant medical disadvantages of SLIT treatment; however, many insurance companies in the United States do not reimburse for SLIT, which may be financially limiting for some individuals.

  The practical application and successful use of SLIT is dependent on accurate assessment of a child’s allergies and sensitivities. Since conventional allergy tests only pick up on the serious types of allergic reactions, other assessment tools may be helpful in identifying more subtle allergic triggers. Environmental medicine physicians have specialized training in some of these alternative methods. Provocation/neutralization is a technique where a small amount of a food substance is injected just under the skin. If a child is allergic or sensitive to the food, then an area of redness will appear on the skin and the child may start to exhibit physical signs of reaction, including red ears, irritability, screaming, head banging, etc. When the neutralizing dose is subsequently injected, the area of redness goes away and the physical symptoms stop. It can be a very powerful tool for the parent to observe how specific foods affect their child. A similar technique is used to test for inhalant allergies, such as mold, pollen, or dust mites.

  However, testing most children with autism with a needle technique is difficult and time consuming. Other noninvasive methods may be more suitable for these children. Electrodermal screening (EDS) is an effective method of determining a child’s sensitivities. Although there has been little research comparing EDS to conventional allergy testing, many practitioners have found it to be an invaluable tool in identifying hidden sensitivities. EDS is a noninvasive technology that allows the practitioner to measure energy patterns in the body. Dr. Alfred Gilman and Dr. Martin Rodbell won the Nobel Prize in Physiology and Medicine in 1994 by discovering that cells communicate electrically before they communicate chemically. This means we have a way of measuring how the energy of different allergens affects the energy of our own bodies.

  EDS has the capacity to assess for sensitivities to foods, molds, pollen, animal dander, and even more subtle triggers, such as chemicals, hormones, and neurotransmitters. While conventional allergy testing looks specifically at IgE or IgG antibodies, EDS looks at the broader scope of immune reactions, particularly delayed reactions. It is not uncommon for a child with autism to go through allergy testing and be told that they do not have any allergies. Since the term “allergy” has a strict definition of IgE reaction, this may very well be true. However, this does not necessarily mean that the child does not react to various allergens. EDS is an effective means to measure delayed or subtle sensitivities that are often missed through conventional allergy testing.

  The author of this article and other physicians have successfully treated thousands of children with autism with SLIT and have not observed any significant side effects or severe reactions to the treatment. Some children do get hyperactive or agitated during their initial course of treatment, but this usually resolves after a couple of weeks. Sometimes the dose has to be adjusted down for very sensitive children. Although injection immunotherapy can take a year or longer to begin controlling allergies or asthma, SLIT will often diminish symptoms within weeks. The combination of EDS and SLIT has enabled our practice to successfully treat children with autism for their various allergies and sensitivities. SLIT is a safe, effective treatment that should be considered as a first line therapy for the treatment of allergies and asthma in children with autism.


  2

  ANTIEPILEPTIC TREATMENT FOR SEIZURES AND EPILEPSY IN AUTISM SPECTRUM DISORDER

  By Dr. Richard E. Frye

  
    [image: image]

    Richard E. Frye, MD, PhD

    Arkansas Children’s Hospital Research Institute

    University of Arkansas for Medical Sciences

    Slot 512-41B

    Room R4041

    13 Children’s Way

    Little Rock, AR 72202

    REFrye@uams.edu

    Dr. Richard E. Frye received his MD and PhD in physiology and biophysics from Georgetown University. He completed his residency in pediatrics at University of Miami and residency in child neurology at Children’s Hospital Boston. Following residency Dr. Frye completed a clinical fellowship in behavioral neurology and learning disabilities at Children’s Hospital Boston and a research fellowship in psychology at Boston University. Dr. Frye also completed a MS in biomedical science and biostatistics at Drexel University. Dr. Frye is board certified in General Pediatrics and in Neurology with Special Competency in Child Neurology. Dr. Frye has been funded to study brain structure function in individuals with neurodevelopmental disorders, mitochondrial dysfunction in autism, and clinical trials for novel autism treatments. Dr. Frye is the Director of Autism Research at the Arkansas Children’s Hospital Research Institute and the Director of the Autism Multispecialty Clinic at Arkansas Children’s Hospital.

  

  There is a high prevalence of seizures, epilepsy, and subclinical electrical discharges in Autism Spectrum Disorder (ASD). Recent large scale studies have verified the high prevalence of epilepsy in children with ASD and have suggested that the prevalence increases with age, with a higher incidence in adolescence and adulthood. In addition, follow-up studies have suggested that epilepsy is associated with behavioral and intellectual disability into adulthood as well as increased mortality. Thus, epilepsy is an important medical co-morbidity to consider in individuals with ASD. In addition, individuals with ASD have a high rate of seizure-like electrical discharges on electroencephalogram (EEG), which are referred to as subclinical electrical discharges (SEDs). Meta-analyses have suggested that SEDs affect approximately 60 percent of children with ASD. The clinical significance of these SEDs is not clear as they rarely result in classical symptoms of seizure but have been associated with cognitive dysfunction in children with epilepsy and more severe ASD symptoms in children with ASD.

  Seizures are commonly treated with antiepileptic drugs (AEDs) but non-AED treatments are used when seizures are cannot be controlled with AEDs. While a wide range of antiepileptic treatments are available to treat epilepsy, few treatments have been specifically studied on children with ASD.

  Specific genetic and metabolic syndromes could underlie seizures in children with ASD. Some of these specific diagnoses may respond to specific treatments. Lastly, there are specific epileptic encephalopathies syndromes, such as Landau-Kleffner Syndrome and Continuous Spike-wave Activity during Slow-wave Sleep, which have characteristics of ASD, but the classic form of these syndromes are rare in ASD.

  Success Rates

  Success with treatment depends on the epilepsy syndrome and/or the underlying cause of the seizures. In some cases, significant improvement in ASD and behavioral symptoms can occur with antiepileptic treatment. For example, dramatic resolution of ASD symptoms has been reported in isolated cases of epilepsy treated with AEDs. However this is very rare. Other children may not tolerate certain AED medications and will require trials of several medications before one is found that does not have significant adverse effects. If the child has a history of allergic reaction to several medications, it may be additives and fillers that the child is reacting to rather than the AED medication itself. In such a case, a compounding pharmacy may help with obtaining AEDs without such additives.

  Treatments

  Treatments that produce minimal adverse effects are usually the most successful. Many children will respond to AED treatments while others will have refractory epilepsy and seizure-like events that do not respond to AEDs and should be reviewed carefully. A video electroencephalograph is particularly useful for confirming that paroxysmal events are indeed seizures. If seizures are confirmed and do not respond to standard AED therapy for reasons other than adverse effects and compliance with treatment, more extensive metabolic and genetic (see Table below) as well as neuroimaging investigations may be indicated. In addition, alternative non-AED therapies should be attempted as treatments.

  Genetic and Metabolic Disorders Associated with ASD and Seizures

  
    
      
      
    
    
      	Genetic Syndromes
      	Metabolic Syndromes
    

    
      	
        •   Angelman’s

        •   Down’s

        •   Fragile X

        •   Prader-Willi

        •   Rett’s

        •   Smith-Lemli-Opitz

        •   Tuberous Sclerosis

        •   Velocardiofacial

      
      	
        •   Mitochondrial Disease

        •   Cerebral Folate Deficiency

        •   Succinic Semialdehyde Dehydrogenase Deficiency

        •   Adenylosuccinate Lyase Deficiency

        •   Phenylketonuria

        •   Creatine Metabolism Disorder

        •   Pyridoxine dependent & responsive seizures

        •   Urea cycle defects

      
    

  

  Antiepileptic Drugs: Although AEDs are the first line for treating seizures, no AED has undergone evaluation for efficacy for the treatment of seizures in the ASD population in high-quality clinically controlled study. A few AEDs have been evaluated for control of behavioral ASD symptoms in well-controlled studies. Valproate has been demonstrated in several controlled studies to improve behavioral symptoms in ASD while lamotrigine and levetiracetam have been shown in several controlled studies to neither improve nor worsen behavioral symptoms in ASD. Recently, to determine whether specific treatments were more beneficial than others for individuals with ASD and seizures or SEDs, 733 parents of children with ASD were asked to rate the effect of AEDs on seizures and other clinical factors including sleep, communication, behavior, attention, and mood. Four AEDs, valproate, lamotrigine, levetiracetam and ethosuximide, were rated as providing the best seizure control and worsening other clinical factors the least out of all AEDs examined. As expected, valproate and lamotrigine had the least detrimental effect on mood, although they did not have a positive effect on mood as would be expected from their traditional mood stabilizing effects and from previous clinical studies on the ASD population. Lamotrigine appeared to have the least adverse effects overall. These ratings appear to confirm the clinical experience of many clinicians.

  No controlled studies have examined the effectiveness of AEDs on SEDs but several case-series have suggested that valproate and lamotrigine can improve language and cognition in children with ASD that have SEDs. Controlled studies on children with epilepsy but not necessarily ASD have suggested that lamotrigine can improve behavioral and cognitive symptoms. Much research needs to be done to define the subgroup of children with ASD and SEDs as well as their treatments.

  Other medications and treatments that have not been specifically development as antiepileptic drugs can be useful in epilepsy that is not well controlled with AEDs.

  Steroids: One-time treatment or regular scheduled treatments of steroids (sometimes combined with valproate) may help in refractory epilepsy, particularly epileptic encephalopathy syndromes. Daily steroids may also be effective but are difficult to maintain because of the high risk of adverse effects. Steroids are best used sparingly because of their potential adverse effects.

  Intravenous Immunoglobulin: Regularly scheduled infusion of intravenous immunoglobulin may help in refractory epilepsy, particularly epileptic encephalopathy syndromes. The evidence of this treatment is based on several case-series reports.

  Magnesium: Magnesium has been shown to be helpful in the control of epilepsy. Magnesium has also been demonstrated in several clinical studies to help with cognition and behavior when combined with pyridoxine. In several forms magnesium is useful for treating constipation—a common gastrointestinal problem associated with autism. Although it has not been evaluated for seizures in children with autism, it has the potential to be very useful.

  Omega-3 Fatty Acids: Several clinical studies have suggested that omega-3 fatty acids may be useful in individuals with epilepsy and in individuals with autism. Overall the evidence suggests a weak positive effect of this supplement. Given the positive health benefits of this supplement, it may have a positive effect on individuals with autism and epilepsy.

  Dietary treatment can be useful in epilepsy that is not well controlled with medications.

  Low Carbohydrate Diets: Low carbohydrate diets, such as the ketogenic diet, have been very effective at controlling seizures in some children with refractory epilepsy. The ketogenic diet is a very restrictive diet, so some have tried the modified Atkins diet and found it to be effective. An interesting case report has demonstrated the effectiveness of a gluten-free casein-free diet combined with the ketogenic in drug resistant epilepsy. Any dietary treatment should be conducted under the guidance of a trained professional.

  Milk-Free Diet: A milk-free diet has been shown to lower the level of the folate receptor autoantibody—an autoantibody that is associated with cerebral folate deficiency which is a syndrome that includes autism and seizures as characteristics. Milk-free diets can limit calcium intake so calcium supplements may be needed when instituting a milk-free diet.

  Elimination Diets: Isolated cases of improvement in seizures with elimination of certain foods or preservatives have been reported but no large studies have confirmed this practice as effective. Any dietary treatment should be conducted under the guidance of a trained professional.

  Surgery can be useful in special types of epilepsy that is not controlled with other treatments or diets. An extensive medical workup to eliminate undiagnosed genetic and metabolic conditions should be performed prior to considering surgery.

  Vagus Nerve Stimulator: The vagus nerve stimulator is a small device that is implanted under the skin that has a wire that wraps around the vagus nerve. The device stimulates the vagus nerve which has neural inputs into the brain. It is believed that stimulation of the brain results in changes in several levels of neurotransmitters, particularly gamma-aminobutyric acid, which can help control seizures. The studies on the use of this device in autism demonstrate very variable outcomes.

  Corticetomy: If seizures are found to arise from one small area of the brain, it is possible for a neurosurgeon to remove the dysfunctional part of the brain. In order to determine if one portion of the brain is generating seizures a patient must typically go through several extended hospitalizations. Although these procedures can be very successful for controlling the epilepsy, cognitive outcomes have been documented to be very variable and sometime worsen after surgery.

  Multiple Subpial Transection: If a dysfunctional portion of the brain is found but cannot be removed, it is possible for a neurosurgeon to make small cuts in the brain areas surrounding the dysfunctional areas. The outcome of autistic patients that have undergone multiple subpial transection is variable but one study that applied multiple subpial transection to carefully mapped multiple active foci along with steroid treatment has demonstrated impressive results.

  Individuals with epilepsy, especially those with frequent or prolonged seizures, should have an emergency medication readily available to stop any generalized seizure that is sustained for over 5 minutes.

  Adverse Effects

  Most antiepileptic treatments can have adverse effects. Adverse effect of AEDs are highly dependent on the medication. In general, newer antiepileptic drugs such as lamotrigine, oxcarbazepine, and levetiracetam have few serious adverse effects as compared to older AEDs, such as phenobarbitol, phenytoin, primidone, carbamazepine. The exception to this is valproate, which is an older antiepileptic medication that appears to have good efficacy for many individuals with ASD. However, the toxicity of valproate acid on the liver, pancreas, and blood cells must be carefully monitored and valproate acid must be avoided in individuals with certain mitochondrial disorders. The adverse effect profiles have not been studied in ASD specifically, so it is not known whether individuals with ASD have a higher incidence of adverse effects than other populations of individuals with epilepsy. However, it is best to avoid older AEDs (phenobarbitol, phenytoin, primidone) that have a high incidence of cognitive and neurological adverse effects as existing behavioral and cognitive abnormalities could be exacerbated. In general, almost all AEDs can cause neurological side-effects (ataxia, tremor, nystagmus), behavioral side-effects (hyperactivity, agitation, aggressiveness), gastrointestinal side-effects (abdominal pain, nausea) and an allergic reaction which can be severe in some cases. Serious side effects can often be avoided with careful monitoring. It is best to have a practitioner with experience in these medications prescribe an AED and monitor the patient. Care should be taken when using multiple AEDs as adverse effects can be additive. Since almost all AEDs elevate the rate to birth defects, it is important to carefully consider the choice of AEDs in females of reproductive age and potentially consider progesterone based oral contraception to prevent the possibility of pregnancy.

  There are specific adverse effects that every practitioner should be aware of and should communicate to the patient when prescribing specific antiepileptic drugs:

  Valproate: Valproate can result in serious adverse effects. The most serious adverse effects are hepatotoxicity (liver toxicity), hyperammonemia (high ammonia), and pancreatitis (inflammation of the pancreas). Precautions can be taken to prevent these adverse effects from occurring. In general, complete blood count, liver function tests and amylase and lipase should be monitored during the initial period of starting the medication and if the patient experiences gastrointestinal symptoms. Once a stable dose has been selected, the patient can be monitored approximately every 3 months. Hepatotoxicity is believed to be more prevalent in children under 2 years of age, so it is best to avoid prescribing valproate to very young children. In children with Alperts’ syndrome, a syndrome caused by depletion of mitochondrial DNA, valproate can be fatal. In general, L-carnitine may mitigate liver damage resulting from valproate and, thus, cotreatment with L-carnitine is recommended. Common adverse effects of valproate include, weight gain and thinning of the hair. The latter is believed to respond to selenium (10-20 mcg per day) and zinc (25-50 mg per day). Long-term use of valproate has been linked to bone loss, irregular menstruation, and polycystic ovary syndrome.

  Lamotrigine: Lamotrigine has a low incidence of serious adverse effects and is generally well-tolerated. The most serious adverse effect of lamotrigine is a life threatening whole body rash known as a Steven-Johnson’s reaction. Increasing the lamotrigine dose slowly towards the target dose can reduce the risk of this reaction occurring.

  Oxcarbazepine: Hyponatremia (low blood sodium) can develop in some individuals.

  Topiramate: Common adverse effects include weight loss and cognitive and psychomotor slowing. Topiramate is minimally metabolized by the liver and is excreted mostly unchanged by the kidney. Topiramate can cause a metabolic acidosis (high blood acid), nephrolithiasis (kidney stones), and oligohidrosis (decreased sweating). This medicine should be avoided in individuals with kidney disorders and extra care during hot weather is necessary. Glaucoma (increased eye pressure) has occurred in rare cases, so any vision symptoms should be evaluated.

  Levetiracetam: Levetiracetam has a low incidence of serious adverse effects and is probably one of the safest antiepileptic drugs. The most talked about adverse effects which affect very few patients who take the medication (<10%) are behavioral, including agitation, aggressive behavior, and mood instability. Cotreatment with pyridoxine (vitamin B6) helps reduce adverse behavioral effects in some cases.

  Vigabatrin: Vigabatrin is associated with a progressive and permanent visual loss. Thus, its use is usually restricted to control of a special type of seizure known as infantile spasms in a specific condition known as Tuberous Sclerosis.

  The table below can help guide the selection of a particular antiepileptic drug.

  
    
      
      
      
    
    
      	ASD Symptoms
      	Avoid
      	Possible Alternative
    

    
      	Gastrointestinal Disorders
      	Valproate
      	Levetiracetam, Lamotrigine
    

    
      	Mitochondrial Disorders
      	Valproate
      	Levetiracetam, Lamotrigine
    

    
      	Poor growth
      	Topiramate
      	Lamotrigine
    

    
      	Overweight
      	Valproate
      	Lamotrigine, Levetiracetam
    

    
      	Behavioral problems
      	 
      	Valproate
    

  

  Steroids: Common adverse effects include weight gain, edema, mood instability, and insomnia. Serious adverse effects include hypertension, immunosuppression, gastrointestinal ulceration, glucose instability, and osteoporosis. Anyone on steroids for an extended period should be closely monitored for serious adverse effects.

  Intravenous Immunoglobulin: Common adverse effects include rash, headache, and fever and require prophylactic pretreatment. This treatment is contraindicated in individuals with kidney or heart problems and should be administered by a practitioner familiar with the treatment. Many individuals develop increasingly severe allergic reactions to intravenous immunoglobulin treatment. In such cases, changing the brand may reduce adverse effects.

  Low Carbohydrate Diets: The ketogenic diet can cause acidosis (high blood acid), so anyone on this diet needs to be carefully monitored.

  Vagus Nerve Stimulator: This device can cause alternations in vocalization, coughing, throat pain and hoarseness. More serious side effects include spasms of the vocal cords, obstruction of the airway and sleep apnea. The studies on the use of this device in autism demonstrate very variable outcomes.

  Corticetomy: Brain surgery can have serious adverse effects, so this option is typically reserved for the most refractory patients. Although these procedures can be very successful for controlling the epilepsy, cognitive outcomes have been documented to be very variable and sometime worsen after surgery.

  Multiple Subpial Transection: Like corticetomy, this requires brain surgery which can have serious adverse effects and requires an extended in-hospital workup.

  Diazepam: The most common adverse reaction is drowsiness. Respiratory depression can occur if high doses or multiple doses are given. If it is necessary to use this medication, medical personnel should be called to evaluate the patient.

  For More Information

  Autism Research Institute

  www.autism.com.

  Autism Speaks

  www.autismspeaks.org

  The Epilepsy Foundation of America

  www.epilepsyfoundation.org

  American Epilepsy Outreach Foundation

  www.epilepsyoutreach.org
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  Introduction

  Community existence is an instinctive and natural way for species to flourish and survive, even under the most difficult climates and conditions. It is an amazing evolutionary response that sustains life and propagates the group. By forming what are called biofilms, groups of cooperative microscopic entities survive and thrive in environments that would typically destroy a single species. Specifically, biofilm is the term given to a community of microorganisms living together under or within a self-produced polymer matrix. These communities may consist of one species of microbe or a variety of different organisms including bacteria, viruses, yeast, fungi, protozoa, and single-cell microorganisms that live in extreme environments (often referred to as extremophiles).1 The polymer matrix, which provides rigidity and structure for the microorganisms, is primarily made up of polysaccharides. It adheres firmly to a given surface, providing strong protection to the resident organisms while allowing them to thrive and prosper.

  Ubiquitous in nature, biofilms occur in rivers, streams, ponds, and hot acid pools. They are even to be found in the harsh glacial habitats of Antarctica.2 Biofilms in the natural environment offer constructive potential benefits such as self-purification of streams and rivers, a benefit that could be extended to the treatment of waste water and pollution. Microbes that naturally break down carbon can provide invaluable assistance in breaking down oil particles resulting from accidental oil spills. Using specific bacteria in a controlled manner could conceivably return to a natural state an environment that has been unnaturally polluted and compromised. Additionally, biofilms can be helpful to the mining industry in preventing acid runoff. Biofilms also benefit growing vegetation in the natural environment. Microbes that form a biofilm in the area between the soil and roots of plants can provide increased access to nutrients for themselves and the plant that would otherwise not be available.

  Biofilms are not contained exclusively within the external environment of nature, however, nor are their consequences always benign or beneficial. It is now known that biofilm communities are responsible for sundry contamination occurrences. An example is found in clogged and corroded pipes, which often lead to sanitation issues. According to the Center for Biofilm Engineering at Montana State University, biofilm organisms can attach to each other or to any moist, aqueous environment, which provides a highly diverse spectrum of unlimited potential attachments, including soil particles and animal and human tissues.1-3 Biofilms can also attach securely to the metals and plastics used in implanted medical devices such as joint replacements, heart valves, and indwelling catheters, resulting in many new, invasive, and destructive infections; due to biofilms, joint replacements have had to be removed and replaced. Biofilms can be created from bacteria and other organisms within the human body and survive from food that is consumed. Finally, biofilms are capable of adapting to human environments as varied as plaque on teeth, sinuses, tonsils, Eustachian tubes in the middle ear, and the intestines, where they are creating some of the biggest issues for patients with autism spectrum disorders (ASDs).

  How biofilms work

  Initially, the organisms structure weak, reversible bonds which, over time, mature and become uncompromisingly firm and secure. Strong protein adhesion molecules hold these more permanent attachments together. At this point, biofilms are far more difficult to control and eliminate. The biofilms secrete extracellular signal molecules within the matrix that act as auto-inducers (chemical signaling molecules) to start up detailed genetic programs. At a particular level of auto-inducer concentration, planktonic microorganisms attract and attach themselves to the cell adhesion areas. The extracellular polymeric matrix provides a proficient pathway for cellular communication between the assorted organisms. When the chemical messages gain sufficient strength, the group begins to function as a unit.

  As a symbiotic group, biofilm organisms take on various unique characteristics. One example is the ability to synchronize genetic information through a process called quorum sensing.4-6 Quorum sensing may take place between a single species or a diverse group of microbes. In addition, quorum sensing helps the organisms communicate more efficiently with each other and further assist in the formation and survival of the biofilm community. As different species of microbes share information back and forth, the individual strains and the group as a whole coordinate gene information, replication, and accept extracellular DNA, which they then incorporate into their own genome. This process allows the organisms living within the biofilm to become more virulent and resistant to antimicrobial agents.1,4,6,7

  An example of this process is when specific fungi pass resistance against antibiotics onto bacteria sharing the same biofilm. The receiving bacteria cooperate and accept the new cellular information and likewise donate their DNA intelligence. This, in turn, allows the fungi to become more resistant to antifungals. Hence, biofilm organisms create an exchange and division of labor that enables them to develop powerful resistance to antibiotics and antifungal agents by preventing penetration of the antimicrobials and their metabolism or breakdown. This ability to exchange genetic information also allows organisms to more effectively evade the natural immune system defenses of the host.1 Current research suggests that E. Coli bacteria have the ability to form a biofilm in 24 hours and can become virtually immune to antibiotics due to a low level of metabolic activity.8 Other studies estimate that biofilm organisms are 1000 times more resistant to antibiotics than planktonic or free-living bacteria.6,9-11

  In short, large varieties of microbes living within a biofilm community hold the potential for diverse genetic information exchange, along with new forms of activity from previously known microbe species.12 This is one of the most critical issues with biofilms and ASD individuals. In individuals with ASD, cell-mediated immunity is often compromised and their system is producing excess antibodies (see The body’s response to biofilms). However, this is precisely the system (cytotoxic T cells and natural killer cells) that is needed to protect an individual from the formation of biofilms. The biofilms therefore form quickly and strip nutrients from the host, producing toxins and releasing stronger organisms that, in turn, create more gut overgrowth and further issues with detoxification and neurologic function.

  Biofilm adaptation

  When free-floating bacteria sense stress in a human host, they will often begin to form a biofilm. The bacteria starting the biofilm will look for a location that has sufficient iron, which is necessary for their survival. At the same time, however, the organisms in a biofilm modulate their virulence because they depend on their host. Generally, biofilms are slow to create overt and debilitating symptoms, though this is dependent on the type and species of organisms and the toxins they produce.1 The formation of a biofilm enables microorganisms to change their growth rate and metabolic rate and, over time, become more resistant to substances designed to exterminate them. Because of their ability to hide from the host’s natural immune defenses, biofilm organisms, therefore, cannot be eradicated without external help and assistance.

  Because biofilm organisms are not actively invading the human body but are instead attached to tissues or medical implants (and are protected by their immune-fighting, extracellular matrix), they can easily seed and repopulate new areas. When biofilms naturally mature, they release free-living organisms into central fluid portions of the matrix. The released organisms then seed or swim away in clumps to establish new biofilms elsewhere in the host. As the biofilms persist, they become the source of recurrent fevers and persistent inflammation in the body. In time, through continual overgrowth, some organisms produce toxins that negatively affect the systems of the host.2,8 In this way, biofilm microorganisms can be responsible for illnesses ranging from mild respiratory infections to pneumonia, and from septic shock to necrotizing fasciitis (flesh-eating disease).7,13

  Another common example is found when persistent otitis media bacteria create biofilms in the ear that escape through the Eustachian tube to settle in the warm, moist tissues of the gastrointestinal tract. Many ASD children have a significant history of recurrent ear infections that can be a mechanism for the establishment of biofilms in the gastrointestinal tract. As planktonic bacteria, fungi, and parasites are attracted and attach to new adhesion sites, the biofilm grows and changes from its original form. The newly fashioned mix of respiratory and intestinal organisms shares DNA information and different resistance and survival strategies and may become invasive. This, in turn, can lead to recurrent seeding and chronic relapsing infections.3

  Along with the sharing of DNA, biofilms involve intracellular communication from chemical messengers that signal biofilm formation or resolution (dismantling of the biofilm) and indicate when to produce toxins. For some species, auto-inducers dictate when to produce a biofilm and when to release planktonic bacteria to search out another host.4 Different varieties of biofilm use many different ways to communicate with the varied organisms in their cluster. In cholera, for example, the main messenger is a compound called CAI-1. Low levels of this compound in the Vibrio cholerae produce biofilms, but as the level of CAI-1 increases, pathogenic toxins are released to indicate that it is time to leave the body.4 Other species collaborate and use other types of molecules for auto-induction communication. Gram-positive bacteria use small peptides, N-acyl homoserine lactones, and furanosyl borate diester.6 P. aeruginosa, often found in the lungs of people with cystic fibrosis, produces two signaling molecules: one that is long and one is that short.5 The practical implications of these communication differences are that biofilms are not all the same as regards the organisms that are involved and the matrix that is formed. Therefore, their resistance mechanisms will vary, meaning that there is no single protocol or way to treat all biofilms.

  The body’s response to biofilms

  As previously mentioned, the body uses cell-mediated immunity, a specific response dictated by the immune system, to attempt to attack, control, and eliminate biofilms. Cell-mediated immunity activates macrophage cells, natural killer cells, cytotoxic T cells, and antigen-specific T-lymphocytes, which destroy pathogens and stimulate the production of cytokines. Although cytokines recruit more immune assistance, they also increase inflammation. When the immune system is compromised and shifted out of balance (in what is termed a Th2 immune shift), the antibody response side of the immune system is highly overactive, and the opposing/balancing cell-mediated Th1 side is recurrently and persistently suppressed. In this situation, the immune system is unable to activate the necessary response. Contributors to immune system imbalances of this type are numerous and include genetic predisposition, toxic substances, vaccination residuals, and heavy metals.

  Biofilms (along with other types of organisms such as cell wall deficient species, L forms, stealth organisms, viruses, and certain spirochetes) have the ability to exploit Th2 immune shifts and debilitate immune system function. Another factor contributing to immune dysfunction is bacterial-induced vitamin D receptor dysfunction. Biofilms and certain other intracellular organisms produce compounds that bind and inhibit vitamin D receptor function. As a result, microbial pathogens increase and cause persistent infection and inflammation, with suppression of the needed cell-mediated immune response. This can cause a wide variety of chronic diseases, increased susceptibility to other infections, and a decline in innate immunity.14

  Biofilms and autism spectrum disorders

  With the increasing incidence of autoimmune diseases, recurrent infections, and chronic illnesses, it has become clear that existing treatment information and protocols are incomplete and that some components of disease are being insufficiently or inadequately addressed. With ASDs, in particular, certain pieces of this mismatched puzzle have been evident for a number of years. Immune dysfunction, heavy metal toxicity, an inability to detoxify waste and toxins, along with the resultant dysbiosis of the gastrointestinal system are well known to be persistent and recalcitrant to modification by current and accepted means of treatment.

  Clearly, the role that biofilms play as one of the sources of chronic or recurrent infections that are highly resistant to biocides and antibiotics is an important part of the ASD story.3,15 The Centers for Disease Control and Prevention and the National Institutes of Health currently report that 65% of all infections are quite possibly caused by biofilms.1,8,9 Some of the more common organisms related to chronic infections are Helicobacter pylori, Clostridium species, Streptococcus species, Bacillus species, Pseudomonas species, Klebsiella species, Proteus species, Candida species, Enterococcus species, and Serratia species, to name a few. Biofilms are implicated in many diverse, unrelenting, and debilitating infections, some of which overlap with ASD, such as Lyme disease, arthritis, sarcoidosis, Crohn’s disease, irritable bowel syndrome, recurrent strep infections, cystic fibrosis, chronic ear infections, chronic sinusitis, periodontal disease, and many others.1-3,5,8,16 Further examples of biofilm infections include but are not limited to urinary tract infections, osteomyelitis, chronic prostatitis, gingivitis from plaque, relapsing fevers, chronic sinusitis, toxic shock syndrome, kidney stones, and endocarditis.2,9,11,16

  Because biofilms produce toxins, an extensive and wide variety of cell and tissue abnormalities can result. With toxins traveling freely in the bloodstream, the extent of their penetration is limited only by the protective nature of the blood-brain barrier. However, heavy metal toxicity such as is found in many individuals with ASD (specifically aluminum) renders the blood-brain barrier more permeable and vulnerable to penetration and biofilm influence. In ASD, the consequences of biofilm toxicity can include cognitive impairment, processing abnormalities, and memory problems. In addition, the pathogenic toxins generated by biofilms are highly permeable and can ultimately access all parts of the body to affect any gland, organ, or system.17,18 It is therefore reasonable to conclude that biofilm toxins affect and influence multiple body systems. In several studies on ASD individuals with gastrointestinal issues, it was found that disordered gut flora contributed to a vast increase of the Clostridium and Ruminococcus species of bacteria. This particular bacterial overgrowth leads to changes in pH balance, which affects digestion and greatly impairs the proper absorption of minerals and cofactors necessary for cell energy and neurotransmitter production.19

  Streptococcus also has the ability to form biofilms, and it is evident that biofilms can be a source of persistent and recurrent streptococcal infections in ASD. There are many different species of Streptococcus, and they live in a wide variety of environments. By living in biofilms, streptococci can make adaptive changes and survive in a greater variance of pH, thereby tolerating greater levels of cellular acidity than is typical. Studies also show that streptococci living in a biofilm have the ability to incorporate foreign DNA, moderate their metabolism and replication rate, and be highly resistant to antibiotics. Streptococcus bacteria have the potential to form biofilms that seed and produce toxins in all areas of the body. As testing techniques continue to improve, it appears likely that a relationship between bacterial biofilms and pediatric autoimmune neuropsychiatric disorders associated with streptococcal infections (PANDAS) will be established. Like heavy metal toxicity, the Streptococcus bacterium also appears able to change the permeability of the blood-brain barrier, thereby changing the permeability of the central nervous system. This could lead to the neuropsychological symptoms seen with PANDAS. A 2005 study has shown that Clostridium histolyticum can also cause neuropsychiatric symptoms, which can be temporarily eased by the use of the prescription antibiotic vancomycin.19

  Disrupting and eradicating biofilms

  The knowledge base regarding biofilms and awareness of their medical implications have increased rather slowly, in part because microbiology was and is based on the study of pure cultures of planktonic bacteria rather than complex mixed microbial communities. Fortunately, methods of identifying, culturing, and testing microbes are now improving.1,3 This will open the door to much-needed information and insights about how to control and eliminate biofilm-related chronic diseases.

  In the early formation phase of a biofilm, disruption is relatively straightforward, as the biofilm is more easily detached. However, as the rigid protein matrix structure matures, biofilms become increasingly more difficult to destroy. One solution is to render the matrix softer and more penetrable. Laboratory studies and experiments are being carried out to manipulate the quorum sensing communication process as a way to modify the matrix and eradicate biofilms. Most of this work has not yet reached human trials, however, and many of the compounds under consideration are toxic to humans.7 Moreover, it is wise to be cautious and prudent, as we do not know the full implications of manipulating quorum sensing. For example, when the entire genome of P. aeruginosa was screened, it was discovered that quorum sensing controlled at least thirty-nine genes,5 showing that intricate and complex interactions occur within different species and may create unanticipated reactions. In some species, manipulation of the quorum sensing molecules will automatically increase their virulence and some species will activate invasion of the tissues.

  In looking for a way to treat biofilms, it is obvious that traditional antibiotic therapy is not sufficient, even at atypical high doses. Current antibiotics are proving to be ineffective against these potent communities of microbes. Moreover, antibiotics may negatively contribute to the internal environment by increasing microbial resistance and virulence in certain species.6,9 Many infections reoccur more powerfully after multiple rounds of different antibiotics, each time with increasingly destructive signs and symptoms.

  Beneficial microorganisms living in the gut provide a natural protection against disease-causing microbes, help to develop the immune system, and aid in the digestion and assimilation of food and nutrients. Some types of gastrointestinal biofilms are normal, and use of antibiotics can result in the destruction of our natural beneficial probiotic biofilm. Without this protection, pathogenic bacteria can flourish, destroying gut tissue integrity and increasing gut permeability. Leaky gut tissue then allows movement into the bloodstream of compounds and substances that will create inflammation, generate food and environmental sensitivities, and negatively impact and alter immune function. Additionally, a leaky gut will create a persistent Th2 shift and increase susceptibility to other dangerous pathogens. Weakening of gut motility and function leads to decreased toxin clearance and increased proinflammatory cytokines. This, in turn, can result in diminished absorption of essential nutrients, even in the presence of daily supplementation. With these issues in mind, it is clearly imperative to rid the intestines of pathogenic biofilms to allow for complete healing of the digestive, immune, and all other affected body systems.

  The first line of defensive therapy is an effective and potent probiotic, which allows healthy, beneficial, and protective bacteria to repopulate the internal gut environment and prevent the attachment and replication of pathogens that are released as the biofilm regresses. Whenever possible, it is beneficial to identify the specific organisms involved in the biofilm. This can be done through specialized stool testing and culturing as well as antigen and DNA processing. The type of organism determines whether the cell’s surface charge is Gram-positive or Gram-negative. Gram-positive bacteria are more sensitive to the destructive effects of antibiotics and the natural defenses of the immune system, whereas Gram-negative bacteria are more resistant. Furthermore, the positivity or negativity determines what ions or elements are attracted or bound to the cell. These ions may be minerals (such as calcium, magnesium, chloride, or potassium) or heavy metals (such as mercury, aluminum, cadmium, and lead). The nature of the bond between cells and ions (or elements), which provide cross bridging, can greatly enhance the complexity of a biofilm matrix.

  Secondly, it is necessary to penetrate the matrix of the biofilm to weaken its protective shield and thereby permanently eradicate the resident microorganisms. One of the most effective and beneficial ways to do this is with enzymatic therapy, using enzymes that specifically break apart protein and carbohydrate molecular bonds. There are several brands of enzymes that contain multiple strains and proprietary blends to facilitate biofilm deactivation and penetration. Enzymes have also been shown capable of preventing biofilm formation. Unfortunately, in some biofilms, the process of matrix disruption has the effect of making certain species even more virulent and invasive.20 In such cases, the organisms move to different locations, increasing the level of infection throughout the body. As the biofilm spreads and matures, different species attach and detach, contributing to and increasing genetic modification through an exchange of extracellular DNA.21 The choice to use or not use enzymes will depend on the types of organisms that each person has within their biofilm. It cannot be assumed that enzymes alone will completely destroy a biofilm once the matrix has matured and is more resistant to degradation.7

  In cases where enzymatic therapy is inadequate, chelating agents may be needed to remove iron, which is necessary for microbes’ survival and the creation of biofilms. For this process, the use of lactoferrin and ethylenediaminetetraacetic acid (EDTA) compounds that remove iron, minerals, and heavy metals are recommended. These compounds may be the most effective additional therapy to prevent biofilms from forming and to remove them once firmly established.22 (However, attempting to remove heavy metals at the same time as treating the biofilm may increase activity of some yeast components. This is another reason to proceed cautiously with an experienced practitioner who will monitor the situation—organisms, order of operations, and individualization/timing of each treatment—on a regular basis.) Biofilm studies also show that subinhibitory levels of antibiotics, when combined with enzymatic therapy, can assist in reducing the biofilm burden.23 These are given in low intermittent doses to avoid the increasing resistance typically induced by high doses of antibiotics.9,10,24,25 Antibiotics that target the cell cycle will not be as effective, given that biofilms often modify cell metabolism and replication.

  Thirdly, the innate immune system needs to be balanced and reactivated. In this way, the immune system can most efficiently regulate a defense against pathogenic biofilms and destroy existing biofilms. Because many of the organisms that make up a biofilm become planktonic and move to different locations, it is critical that the overall immune system be addressed to function optimally. Any Th2 shift must be corrected to stimulate and balance the Th1 side of the immune system to clear pathogens. This can be accomplished with specific immune-boosting supplements called transfer factors. Transfer factors, both general and specific, significantly aid in shifting the immune system back to neutral, increasing the activity of the immune system‘s natural killer cells. Transfer factors also tag or mark cells that harbor pathogenic organisms, thereby boosting the T-lymphocyte cells’ ability to remove the pathogens.26

  It is imperative to make sure that vitamin D levels are normal and that the receptors are functioning properly. Genetic predisposition to polymorphism or gene variance can influence the activity of the vitamin D receptors that are essential to the uptake of vitamin D. Vitamin D plays an essential role in calcium and bone metabolism, induction of cell differentiation, inhibition of cell growth, and modulation of the immune and hormone systems.14,27 If the vitamin D receptors are shown to be impaired, an agonist that stimulates the receptors to function properly may be used. Some medications given for high blood pressure have the side effect of being a vitamin D agonist.

  In devising a therapeutic protocol, it is needful to prepare for the expulsion of free radicals. Some form of cell protection is critical. The level of protection will be dictated by the length of time the biofilm has been present in the body and the organisms involved. Essential fatty acids (such as black currant oil) provide optimal cell membrane protection along with cell-protective antioxidants like glutathione and antioxidants from berries (including blueberries, blackberries, raspberries, and strawberries).

  Other biofilm treatment options to be considered include homeopathic and vibrational remedies. These substances offer assistance in both removing and preventing biofilms. Furthermore, the impact that diet has on the various organisms must be recognized and addressed. Sugar, vinegar, simple carbohydrates, and corn act as food for microbes; therefore, intake of these should be limited and their complete digestion should be sought.

  It is important to address all of the pathogens residing within a biofilm. Fungi such as Candida will not respond to standard antifungal substances when protected in a biofilm. A different approach is needed. The use of natural products such as cellulase enzymes that dissolve yeast and other remedies such as olive leaf extract, uva ursi, cranberry with berberine, or Indian Fire Tree Bark tea can be effective. These substances also provide strong antibacterial protection for the immune system.

  As a cautionary note, quickly killing a multitude of organisms all at once may release large quantities of toxins, overwhelming an already compromised detoxification system. This can elicit a Herxheimer reaction, which is typically referred to as “die off.” A reaction of this type stems from the release of toxins into the bloodstream, which stimulates the production of inflammatory cytokines and generates temporary hormonal imbalances. It can also prompt diarrhea or nausea as the body strives to clean up and clean out. Activated charcoal can reduce the toxin load on the body and help to eliminate the additional toxic burden, thereby reducing the incidence of Herxheimer reactions.

  Conclusion

  Attention to biofilms is expanding and gaining momentum. Biofilms have constructive, beneficial potential and yet are also associated with chronic diseases and illnesses that are recurrent and persistent. Nature has gifted biofilms with impressive survival abilities, including group communication and genetic adaptability. These varied communities of organisms are highly resistant to current treatments and protocols, including antibiotics and antifungal substances. Therefore, understanding the role that biofilms play in the human body is critical. Combined therapies are warranted, including probiotics, enzymes, natural immune stimulants, and detoxifying supplements. All of these can lend assistance to the immune system to clear and eradicate these potent and powerful microbes.
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  Lead, mercury, aluminum, nickel, cadmium, and other metals are common environmental pollutants in industrialized countries. Although measures to control these metals have been put into place during past decades, high levels of pollutants persist in soil, water, and the air we breathe. They seep into our food supply, leading to consequences of environmental exposure of populations living in those areas. Whether it is oil refineries, smelting facilities, or industry in the US or China, these metals are here to stay. Most of the toxicity associated with heavy metals is due to their effects on the mitochondria, whose functions are short-circuited by inhibiting vitamins, enzymes, and depleting glutathione. These metals have cumulative toxicities as they combine together to have a more significant toxic effect, even if their individual levels are below the danger threshold. Metals can affect our central nervous systems, kidneys, and bone. Clinical conditions associated with metal toxicity are cardiovascular disease, cancer, Alzheimer’s disease, diabetic neuropathy, renal disease, fibromyalgia, chronic fatigue, and autoimmune diseases.

  Children with autism have disorders of immune function which lead to lower levels of glutathione, a major source of removal of toxic metals. These children are more susceptible to symptoms of autism, many of which are consistent with presence of heavy metals. There are several tests that can be considered for testing for exposure to heavy metals. Blood tests may test for recent exposure but not past or prolonged exposure, since most metals have only a short half-life in the blood. Hair and urine are measures of the body’s excretion of toxic metals, which is affected by both the body burden and the body’s glutathione level, which controls excretion. Since glutathione levels are often low in autism, a decreased level of glutathione can mask a high body burden. The most conclusive method to test for metal toxicity is the use of detoxification agents followed by a collection of urine or stool. This testing reveals if the metal is present in the body and demonstrates that the detoxification (chelation) agent can remove it.

  There are different agents that can work to chelate or remove these metals from within the cells. BAL (British Anti-Lewisite) was the first of the chelating compounds and was developed by the British during WWII as an antidote to arsenical war gases. In 1945, it was first used as treatment for lead toxicity. Calcium EDTA, first used in 1933, forms complexes with metal ions such as chromium, iron, mercury, copper, and lead, and are excreted by the kidneys. In 1964 patients with atherosclerotic cardiovascular disease were treated successfully with EDTA. In 1961 it was found that EDTA helps patients with scleroderma, rheumatoid arthritis, and circulatory disease. In the late 1970s publications supported the use of chelation for osteoporosis and improvement in mitochondrial function in the ischemic heart muscle. In 1980 Blumer and Reich found that EDTA reduced cancer incidence by 90 percent in patients over ten years. They also found improvements in fatigue, arterial stenosis, bone density, heart rate, blood pressure, pulmonary function, total cholesterol, and kidney functions.

  DMSA (Chemet) reacts with the same group of metals as BAL. It has no clinical effects on essential minerals and can be administered orally where approximately 23 percent is absorbed, intravenously or intramuscularly. DMPS, not approved by the FDA, is an analog of BAL and has similar affinities as DMSA but even more for mercury. Sixty percent is absorbed orally or can be given IV as well.

  In 2000 “Position Paper on Diagnosis and Treatment of Heavy Metal Toxicity in Autism Spectrum Disorders” was published along with “Autism: A Unique Type of Mercury Poisoning.” The premise is that the characteristics of autism and mercury poisoning, derived from the medical literature, have been found to be strikingly similar and that autism may actually be a form of mercury poisoning. Nelson’s Textbook of Pediatrics describes lead poisoning symptoms that also mimic the symptoms of behavioral abnormalities, perseveration, attention and focus problems, language problems, and neurological damage, found in patients with autism.

  In 2009 “Safety and Efficacy of Oral DMSA Therapy for Children with Autism Spectrum Disorders” was published. A two-phase study involving a total of 114 children received either DMSA or a placebo. The groups receiving DMSA had significant improvements on all assessment measures. It was safe in children with ASD who had high levels of urinary excretion of toxic metals and was helpful in reducing some of the symptoms of autism in those children. While the DMSA treatment appeared to be beneficial in most cases, there was a small subset that had slight worsening of hyperactivity, which was usually temporary. Age had little effect on the degree of improvement.

  The procedure known as chelation usually involves the collection of a urine sample to establish a baseline for the amount of metals that the patient can excrete on their own. A challenge dose of the chelating medication is given either orally or intravenously and is followed by a urine collection to measure the amount of increase in metal excretion. DMSA is given for three days and the cycle can be repeated every seven or fourteen days. DMPS can also be given orally or IV. The dose is calculated based on the weight of the patient. Many practitioners will administer Calcium-EDTA and glutathione in conjunction with IV DMPS or DMSA rather than these agents alone. Libutti and Baker tested over 200 urine samples and found a greater than 3:1 difference in the levels of lead excretion compared to DMSA alone. Alpha Lipoic Acid, an over the counter nutritional supplement, can be administered orally as well. D-Penicillamine, used for copper toxicity, is also used to improve chelation since it can cross the blood-brain barrier and remove toxins from the brain. Many protocols have taken on the names of different doctors and researches, i.e., Cutler, Buttar, et al. In my practice, I have tried to assimilate concepts described in these protocols and those found in the scientific literature to create a customized chelation plan for my patients. The IV infusion is no worse than having blood drawn and takes a short period of time. While there is a small chance of the patient feeling feverish, fatigued, or nauseated, the majority of patients can leave the office after the procedure and return to their normal daily activities. Many parents report that their child will have the best night’s sleep on the day of chelation. Often, positive behavioral changes will follow. Since the initial infusion of medication is at a lower dose, the results as measured by urine tests and parental observation are not always apparent. Over time with repetitive infusions done biweekly, clinical improvement in neurological behaviors, sleep, bowel, and bladder function ensue. The duration of these improvements varies from patient to patient. The process of detoxification may take months or even years to rid the body of toxic metals, again dependent upon body burden and glutathione production. Results vary from patient to patient regardless of their age. Chelation is often suspended when clinical improvements plateau. If any form of sensitivity reaction occurs, the procedure should be stopped as well. The decision to end treatment needs to be based on both laboratory and clinical evidence.
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  The term “enzyme” refers to a broad class of specialized proteins that catalyze chemical reactions. Without enzymes these reactions would not occur, or they would proceed at a rate not conducive to sustaining life. As catalysts, enzymes are not destroyed during the reaction. This allows a very small amount of enzyme to perform a large amount of work.

  Digestive enzymes are a subset of enzymes specialized to break down foods after ingesting. These enzymes are necessary to derive nutrition from food. Specialized enzymes exist for different food proteins, carbohydrates, and triglycerides. The end result of their action is the provision of amino acids, glucose, and short-chain fatty acids to the body for production of compounds required for human metabolism.

  The human body provides a fair amount of different enzymes for digestion, mostly from the pancreas and cells lining the gut wall. The bulk of the enzyme work occurs within the first part of the small intestine, or duodenum. It is here that protease enzymes begin the process of breaking proteins into smaller fragments called peptides, and carbohydrase enzymes start cleaving large carbohydrates into simple sugars. The duodenum and rest of the small intestine are also the site of absorption of nutrients into the systemic circulation.

  Enzymes are present in raw foods but only in amounts sufficient to degrade the food over a period of several days. Many feel that enzymes in raw foods can supplement the digestion of food. Since digestion occurs within hours, not days, the actual contribution of food enzymes towards digestion is minimal. Enzymes can be supplemented in much more concentrated form. Fermentation of certain non-pathogenic fungi produces prodigious amounts of enzymes. Specific enzymes can be selected for production by altering the conditions under which the fungi are grown. The enzyme is then purified from the fungi through many biochemical procedures resulting in a homogenous enzyme protein containing no fungal residue. The concentration of these enzyme blends is increased some billion-fold over what is found in raw foods.

  Many doctors have noted that children with autism often have gut problems. Inflammation can be a major problem. Tissues that are inflamed are damaged. Damaged cells don’t produce enzymes; therefore, many children with autism may present deficiencies in some enzymes until the gut is healed and operating normally. Malabsorption may present as well. Food intolerance and outright food allergies may also manifest in these children. However, the vast majority of people with food intolerances have no obvious enzyme deficiency. The pancreas, in most cases, puts out more than enough enzymes to break down foods. The problem is not so much the amount of enzymes available as is the location of protein digestion. The majority of enzymes available for digestive work are located in the intestinal tract. This is also the location of nutrient absorption. The problem for those with food intolerances is that food breakdown occurs in the same area as absorption. This can be altered using acid-stable plant enzymes that can work in the stomach.

  The most common food intolerance plaguing those with autism appears to be related to food proteins producing opioid-like peptides during digestion. Wheat and dairy products containing gluten and casein, respectively, are especially noted for producing exorphin peptides after contact with pepsin and elastase enzymes during the digestive process. This is a normal occurrence during digestion; however, some with autism exhibit stereotypical behaviors after ingesting wheat or dairy foods. One school of thought is that an inappropriate interaction between opiate ligands and their receptors exists; however, this has not been substantiated. Many parents found that diets that restrict wheat and dairy seemed to diminish the behavioral problems. The gluten-free/casein-free diet (GFCF diet) is strongly recommended by many health care givers to their patients struggling with autism. The diet is not easy and requires a major lifestyle change for the patient and often the entire family.

  Unsuccessful attempts were made in the 1990s to find a single enzyme that would address the “peptide problem.” Only when several different protease enzymes were combined with a specific peptidase enzyme called dipeptidyl peptidase IV, or DPP IV, was a degree of success obtained. DPP IV was a known enzyme but not documented in commercially available enzyme blends until 1999. DPP IV specifically degrades exorphin peptides and is produced by human gut cells. The fungal form is acid-resistant, as are most fungal enzymes. The actions of DPP IV provide a possible mechanism of action and rationale for using protease enzyme supplements as a possible alternative to the GFCF diet.

  With the exception of alcohol, water, B vitamins, and some drugs, very little is absorbed from the stomach. Proteins and peptides are not absorbed until the food mass enters the small intestine. The stomach does not empty its contents into the duodenum until approximately 2–3 hours after ingestion. This provides a window of opportunity for addressing the problem proteins before their breakdown and absorption can occur in the small intestine. Plant-based enzymes are quite acid-resistant, unlike their pancreatic counterparts, and so may start working on foods within the stomach once in solution. A potent formulation of appropriate protease and peptidase enzymes can alter the pattern of protein break down such that exorphin peptides are not produced. If such peptides are produced, DPP IV peptidase can specifically degrade the exorphin peptides prior to food moving into the gut. However, the proper approach is to combine the DPP IV with other potent proteases to present a two-pronged attack: 1) change the manner in which the parent protein is broken down, and 2) use DPP IV to degrade any peptides that happen to form. It is interesting to note that this same approach is being used to develop an enzyme-based therapy for celiac disease.1

  Enzymes may be helpful in other ways for those with autism. Keeping the gut free of undigested material prevents putrefaction that may lead to pathogenic bacterial blooms and yeast problems. Gas and bloating may be minimized by using carbohydrase enzymes such as lactase and alpha-galactosidase. Some vegetables contain carbohydrates such as stachyose and raffinose that are difficult for humans to digest. The human gut lacks the enzymes to degrade carbohydrates that become a food source for gas-producing bacteria. Alpha-galactosidase enzyme supplements can make up for the deficiency and ease the bloating. Chronic diarrhea may also be helped through the addition of enzymes such as amylase and glucoamylase that degrade starchy foods.

  Other enzymes, such as xylanase, may modify some plant polyphenolic compounds by removing certain sugar groups that are attached to these compounds within the plant cells. These “phenolic compounds” are sources of antioxidants and other nutritional substances and may play a role in modifying oxidative stress.2 Removal of the sugar groups allows absorption of many polyphenolics and their subsequent metabolism by human cells.3

  Enzymes are one of the safest dietary supplements available. No upper limit has been established for dosing of any food-grade enzyme. No amount of plant-based digestive enzyme has been found to cause toxicity or side effects. Dosing of enzymes is not based on body weight or age, as most of the ingested enzyme stays in the gut and is eliminated or broken down in the colon by microbial proteases. Enzymes are optimally given at the beginning of each meal to allow more contact time with the food in the stomach. Enzymes will not interfere with most medications, unless the medication is made of protein, carbohydrate, or triglyceride.

  Well-controlled studies of enzyme use for the digestive problems associated with autism will eventually happen. The long history of safe use of enzymes in the food industry, however, should provide optimism and encouragement to try enzyme supplements without worry of significant side effects. It is paramount that the parents of those with autism find and develop a relationship with an enzyme company that truly understands the scientific basis of how enzymes work.

  Enzymes are regulated as dietary supplements. This means that just about anyone can start a company selling enzymes and claim to be an “enzyme expert.” Ninety-five percent of the enzyme supplement companies today have no science department or anyone on staff with actual hands-on experience in enzyme research. Enzymes are safe but the danger to the consumer is by using a product not correctly formulated for their specific dietary needs. It is strongly recommended that you contact a potential supplier of enzyme products and compare their staff and educational backgrounds. Time spent researching these companies will go a long way to helping you get the best enzyme supplement for your money.


  6

  HOW ENZYMES COMPLEMENT THERAPEUTIC DIETS

  By Kristin Selby Gonzalez
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    Kristin Selby Gonzalez joined Enzymedica in 2008, serving as Director of Autism Education. As the company’s primary link to the autism community, she has advised Enzymedica with respect to company policy and product formulation for children on the spectrum, and counseled directly with parents on the use of Enzymedica’s products. She has given lectures worldwide, educating thousands throughout the years on different strategies to help children on the autism spectrum. In addition to her trainings and certifications, Kristin brings her own experience as a mother of a child on the spectrum. As of September 2012, Kristin leads Enzymedica’s philanthropic work at Autism Hope Alliance where she is now serving as President/Chairman. Kristin has been working with her son for over nine years and has seen him progress from very withdrawn with no language to a playful and interactive boy who now speaks. She possesses an extraordinary body of knowledge and experience with both educational and biomedical interventions for autism, including enzyme therapy, dietary intervention, sensory integration, and play therapy. Kristin holds a Bachelor of Arts degree in Elementary Education and Theater Arts.

  

  First, I think it is best to understand why it is so important for our children (no matter what age) to have proper digestion of their foods. Vitamins and nutrients can’t be absorbed into the body and brain without enzymes. Many of our children are experiencing enzyme deficiencies. What does an enzyme deficiency look like? Well, there can be many symptoms to look for when trying to discern digestive sensitivities. Some of the behaviors and physical signs are: dark circles under the eyes, red cheeks, red ears, rashes, hyperactivity, lethargy, sweating, aggression, mood swings and/or sleep issues, bloating, gas, acid reflux, heart burn, constipation, diarrhea, particles of food in their stool and really the list goes on and on. We need to become better detectives in figuring out the causes of these signs and listen to what our bodies are trying to tell us.

  Digestive enzymes are produced by our bodies, found in raw foods, and sold as nutritional supplements. Enzymes are the workers of the body and will never go wasted in the body. From the moment food enters the mouth, enzymes start to go to work. As we chew we begin to activate enzyme activity. As food travels throughout our digestive system there are enzymes assisting with breaking up the food all along the way. Visualize your digestive tract as somewhat of a conveyer belt. Imagine as the first bottle drops at a bottling factory there is a worker to oversee that it lands upright; then the bottle travels down to where the liquid will be added and there is a worker there overseeing that; the bottle still needs to be capped off . . . well, you can see where I am going with this. Enzymes work in a similar fashion as each one has a specific job and purpose.

  As I mentioned previously, digestive enzymes are also found in raw food. It was Dr. Edward Howell, author of Enzyme Nutrition, who illustrated what would happen if someone were to pick an apple from a tree and leave it on the kitchen counter for two weeks. Some of us might say the apple would rot, and that would be correct in a sense. Mother Nature supplied that apple with enough enzymes to digest itself. So, it would only make sense that the fresher the apple, the more enzyme activity the apple would provide to help you digest it when you eat it.

  Digestive enzymes are also found in a supplemental form that can be purchased at a health food store. A person would typically take this type of enzyme supplement with the first bite of food. Taking a digestive enzyme with a meal allows for the enzymes to aid proper digestion by breaking down foods into valuable nutrients for the body.

  I know that digestive enzymes were a crucial piece for my son. Although, he was on a therapeutic diet, if he couldn’t break up the foods then nothing would work properly in his body for him. It would also cause him much pain and discomfort every time he would eat.

  Now, let’s talk about therapeutic diets as I have often heard that some believe supplemental enzymes can replace a therapeutic diet. I wish that were true, but in most cases it just isn’t. Supplemental enzymes and therapeutic diets are what I like to think of as the “dynamic duo,” working synergistically in the body for optimal results. For the majority of those who have sensitivities, they should consider looking into a clean diet, a good digestive enzyme, a good probiotic, and a good omega fatty acid supplement. In my own son’s case, even though I had him on the cleanest diet imaginable, I still needed to give him a good digestive enzyme to help break down food. My son was constipated and would only have a bowel movement every three days until we figured out how to help his body absorb the nutrients he was taking in by his food. Many other children have constipation for longer periods of time—sometimes dangerously so, including possible impaction and reabsorption of toxins. Anything that is not broken down by the gut can, in essence, putrefy and feed bad bugs that have pathological physiological effects and sometimes negative cognitive consequences. Also, the brain needs to receive nutrients. By giving my son a diet that his healing tummy could handle, appropriate for each level in the process, and combining this with the use of a good digestive enzyme, probiotic, and omega supplement, we have seen wonderful results.

  What does this mean in terms of children with autism learning and functioning well? Imagine if you have tried to learn algebra while you had a headache or a stomach ache. It would be quite difficult. We focus so much of our time on different educational and other therapies that often we overlook the foundational importance of healing and sealing the gut. Other therapies are more successful when a child feels healthy and is free of pain. And when foods are broken down completely causing less irritation to the gut and resulting in fewer undigested substances entering the bloodstream, then fewer substances cause allergic-type reactions that affect the immune system and, consequently, the nervous system, thinking, and learning. Furthermore, I think that everybody would agree that everyone thinks and functions better when nutrients are absorbed to be utilized for the many cognitive and other processes of the body.

  There are many different levels of digestive sensitivities for individuals on the autism spectrum. Some are truly allergic to specific foods, while others may show signs of intolerance to foods (an adverse reaction to a food not associated with an allergy and, therefore, not shown on an IgG allergy test). I recommend keeping a food diary, which can be very beneficial when trying to pinpoint food intolerances. When discovering which diet works best for an individual on the spectrum, it is crucial not to give up and keep searching until you find one that works. Sometimes taking it one step at a time and eliminating one food at a time can be easier for you and your child. This way you can really see how each food affects your child.

  At the end of the day there is not one thing that works for every child—ultimately it takes trial and error to see what is best for each individual. We do know that no matter how healthfully you eat, if your digestive system isn’t breaking down and absorbing the nutrients in your food, then the body can’t function and operate to capacity. When the gastrointestinal system is operating properly, this benefits our immune system, our energy level, and our emotional and physical well-being. I think that the quote by Jean-Anthelme Brillant-Savarin (1755–1826) says it best: “Digestion, of all the bodily functions, is the one which exercises the greatest influence on the mental state of an individual.” I also think my son says it best with the smile on his face after he eats and is not in pain. If you were to ask him why he takes his enzymes with his food he would tell you, “Because it helps my tummy feel better.” And really at the end of the day isn’t that what we all want for our children.
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  FLAVONOID FORMULATION FOR ALLERGY-LIKE SYMPTOMS AND BRAIN INFLAMMATION IN AUTISM

  By Dr. Theoharis Theoharides and Shahrzad Asadi
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  Treatment for Autism Spectrum Disorders (ASD) has been elusive because of the absence of specific pathogenesis or biomarkers. In the majority of cases, the cause of ASD is unknown. Although some autism susceptibility genes have been identified, no single gene or group of genes can explain the disturbing rise in ASD from 2/100,000 children 20 years ago to 1/88 children today. Unfortunately, autism is still considered a psychiatric disease. As a result, research has mostly focused on the behavioral manifestations of autistic spectrum disorders instead of what led to them. We believe ASD derive from a perinatal/postnatal insult to the brain, leading to an “epineurologic” condition.

  Gut-Blood-Brain Barrier Disruption, Mast Cells, and Brain Inflammation

  We hypothesized that autism starts when the protective gut-blood and blood-brain barriers break down either during pregnancy or early postnatally. Barrier disruption allows neurotoxic molecules, such as propionic acid derived from gut bacteria, to reach the brain, ultimately resulting in inflammation and defective nerve processing. This premise is supported by the fact that many autistic patients have antibodies against brain proteins, which implies that immune cells reached the brain through a leaky blood-brain-barrier (BBB). Mast cell activation could be particularly critical during gestation, since mast cell-derived mediators might act epigenetically to alter the expression of autism susceptibility genes. Moreover, recent evidence indicates that there is increased number, spatial distribution, and activation of microglia, the innate brain immune cells, contributing to dysfunctional neuronal communication. Mast cells were recently considered as glial regulatory cells.

  Allergic Symptomatology, Mast Cells, and Autism

  The possible association between autism and mast cells was first investigated because many symptoms that characterize patients with autism are also present in patients with mastocytosis, a spectrum of disorders that involve proliferation and activation of mast cells in the skin (urticaria pigmentosa, UP) and other organs. Preliminary results indicate that the prevalence of autism in mastocytosis patients is about tenfold higher (1/10 children) than the general population. The Mastocytosis Society, Inc. together with the American Academy of Allergy, Asthma, and Immunology (AAAAI) recently produced a video, entitled “Mast Cell Activation Symptomatology” (www.tmsforacure.org), which highlights the fact that allergies may be only one aspect of mast cell activation.

  The observation that most children with autism have either a family or personal history of immune or allergic disorders prompted the proposal that autism may be a “neuroimmune” disorder. There have been numerous papers that support this proposal. One study investigated infants born in California between 1995-1999 and reported that maternal asthma and allergies during the second trimester of pregnancy were correlated with more than double the elevated risk of autism in their children. In another study, 30 percent of autistic children had a family history of allergies as compared to 2.5 percent age-matched “neurologic controls.” A more recent study reported that immune allergic response, represented by the frequency of atopic dermatitis, asthma, and rhinitis was increased in 70 percent of Asperger patients compared to 7 percent in age-matched healthy controls. In a National Survey of Children’s Health, parents of autistic children reported symptoms of allergies more often than those of other children, with food allergies being the most prevalent complaint. Another study reported an increased prevalence of non-IgE mediated food allergy in the autism group compared to normal controls. It is also interesting that a recent study conducted in Germany reported an independent association between atopic eczema and Attention-Deficit Hyperactivity Disorder (ADHD), which has considerable phenotypic overlap with autism.

  The link between allergic symptomotology and autism is also supported by the observation that in many cases, autistic symptoms worsen when a patient’s “allergic” symptoms flare up. However, even in these symptomatic cases, “allergy” tests, such as skin prick or RAST, are often negative. These circumstances suggest a non-allergic trigger of mast cells. This possibility is now recognized by AAAAI as a new diagnosis, “mast cell activation disorder.”

  Environmental and Stress Mast Cell Triggers

  Mast cells are critical for allergic reactions, but are also important in regulating immunity and inflammation. Mast cells are located close to blood vessels in both the gut and brain. Functional mast cell-neuron interactions occur in these locations and nerve endings increase both intestinal and brain permeability. This may help to explain the intestinal and neurologic complaints of ASD patients. Many substances originating in the environment, intestine, or brain can trigger mast cell secretion. These triggers include: bacterial, fungal, and viral antigens, as well as environmental toxins such as polychlorinated biphenyl (PCB) and mercury. We published that thimerosal can stimulate human mast cells to release pro-inflammatory molecules. A recent study also reported that children exposed to mold had cognitive dysfunction. The ability of viruses to trigger mast cell activation is also important for their possible contribution to autism pathogenesis. A number of rotaviruses have been isolated from asymptomatic neonates and could activate mast cells at that age.

  Neuropeptides, such as neurotensin (NT) and corticotropin-releasing hormone (CRH), secreted under stress, stimulate mast cell release of vascular endothelial growth factor (VEGF). New evidence indicates that prematurity and stress experienced by the mothers during gestation increase the risk of children to develop autism. In fact, a recent paper reported that mothers who experienced stress during gestation had high IgE levels in the cord blood and their children were more likely to be allergic to dust mites.

  Once activated, mast cells secrete numerous vasoactive, neurosensitizing, and proinflammatory substances that are relevant to autism, including IL-6 and TNF. IL-6 can disrupt the gut-blood-brain barriers, as well as promote the development of Th17 cells which are critical for the development of autoimmune diseases.

  Recent Evidence

  We recently showed that NT was increased in the serum of young children with autistic disorder. This molecule, found also in the skin and the gut, activates not only mast cells, but also glial cells. Moreover, the highest concentration of NT receptors is in the Broca area of the brain, which regulates speech, known to be inexplicably lost in many children with ASD. We also showed that NT induces extracellular secretion of mitochondrial DNA (mtDNA), which was also increased in the serum of the same children that had high NT in their serum. Extracellular mtDNA acts as an “autopathogen” leading to auto-inflammation and can also increase IgE receptor expression in mast cells. Moreover, we showed that mitochondrial components can induce IgE receptor expression and augment allergic stimulation of human mast cells.

  Why Use a Select Flavonoid Formulation?

  Certain molecules have antioxidant actions. These include glutathione, resveratrol, and Pycnogol. However, certain flavonoids are more potent antioxidants, while also having the ability to inhibit activation of microglia, the brain innate immune cells, recently shown to be overactive in autism, and are also protective against neuronal mitochondrial damage.

  Flavonoids are naturally occurring compounds mostly found in green plants and seeds. There are approximately 3,000 flavonoids. Whether taken as pills, tablets, or hard capsules, all flavonoids are difficult to absorb in powder form and are extensively metabolized to inactive ingredients in the liver. In fact, less than 10 percent of orally ingested flavonoids are absorbed.

  Flavonoids are natural molecules found mostly in green plants and seeds. Unfortunately, our modern diet contains progressively fewer flavonoids and those that are consumed are difficult to absorb because they do not dissolve in water. Under these conditions, the average person cannot consume enough to make a positive health difference.

  Quercetin, and its closely structurally related flavonoids rutin and luteolin, have potent antioxidant and anti-inflammatory actions. Quercetin and luteolin can also inhibit the release of histamine and prostaglandin D2 (PGD2), as well as the pro-inflammatory molecules IL-6, IL-8, and TNF from human cultured mast cells. Moreover, quercetin inhibits mast cell activation stimulated by IL-1, and mast cell-dependent stimulation of activated T cells involved in autoimmune diseases. Luteolin also inhibits IL-6 release from microglia cells, as well as IL-1-mediated release of IL-6 and IL-8 from astrocytes. Quercetin and luteolin also reversed acute stress-induced autistic-like behavior and the associated reduced brain glutathione levels in mice.

  However, there are about 3,000 flavonoids in nature, and many impure flavonoids are sold under such names as “bioflavonoids,” “citrus flavonoids,” “soy flavonoids,” or “Pycnogenol.” Unfortunately, such preparations DO NOT specify either the source or the purity of the flavonoids. This problem is even worse given that many ASD patients could have reactions to the impurities, fillers, or dyes. Very few flavonoids are beneficial; many others such as morin have no anti-inflammatory activity, while Pycnogenol is weakly active (as compared to luteolin or quercetin), but could cause liver toxicity. As an additional consideration, the most common source of the flavonoid quercetin is fava beans, which can induce “hemolytic anemia” (destruction of all the blood cells) in those 15 percent of people of Mediterranean origin, such as Greeks, Italians, Jews, and North Africans, who lack the enzyme glucose-phosphate dehydrogenase (G6PD). Another cheap source of querstetin is peanut shells, with the possible risk of anaphylactic reactions in those patients allergic to peanuts.

  The selection of specific beneficial flavonoids, as well as the source, purity, and absorbability of the selected flavonoids is, therefore, of great importance. We searched for flavonoids that may block as many of the pathogenetic processes suspected to be involved in autism. It turns out that the natural flavone luteolin, purified from chamomile or artichoke, exhibits most of the designed benefits: 1) antioxidant, 2) anti-inflammatory, 3) mast cell inhibitor, 4) NT-induced mitochondrial secretion inhibitor, 5) microglial inhibitor, 6) BBB disruption protector, 7) neuroprotective, 8) mitochondrial protective, 9) metal chelator, and 10) thimerosal-induced inflammatory mediator release inhibitor. Luteolin also can reverse ASD behavior in mice and in humans.

  Basic Description

  NeuroProtek® (www.neuroprotek.com) is a unique dietary supplement formulation, with an exclusive patented combination of these flavonoids, selected to reduce oxidative stress and inflammation in both the gut and brain. The purpose of NeuroProtek is to maximize the beneficial effects of flavonoids while overcoming absorption obstacles. NeuroProtek contains: luteolin, quercetin, and the quercetin glycoside rutin (>95 percent pure). To increase their absorbability, these flavonoids are formulated in microvesicles (liposomes) mixed in unprocessed olive kernel oil imported from Greece, also providing the benefits of the Mediterranean diet. There are NO preservatives and NO dyes.

  Preliminary Evidence of Benefit

  Though to date, trials of NeuroProtek in ASD are limited, the results are very promising. In an open case report of thirty-seven children (ages 4-14) result derived from thirty-seven children with ASD, by the end of 4 months, there was a significant improvement in eye contact, communication skills, and social interactions. Four of these children (one boy and three girls), who had not been able to speak since regression at age 3 years, started using words and answering simple questions. Two of them (one boy, and one girl) are more fluent and attend regular middle school. NeuroProtek is not available in health food stores in order to keep the price affordable.

  Formulation and Suggested Use

  NeuroProtek is formulated in a soft gel capsules. The capsules must be taken with food in a dose of two capsules per 20 kg small (44 lb) weight per day. It may take 4-6 months before benefits are observed depending on the age, duration, and severity of symptoms. NeuroProtek does not require a prescription, but its use should be made known to the health providers responsible for ASD patients.

  Safety

  Quercetin and its related flavonoids rutin and luteolin are safe because they are purified from chamomile, to avoid the problems associated with fava beans and peanut shells mentioned above, and are highly pure (>95 percent). There are no side effects known; however, this formulation (as well as any flavonoids) must be used with caution with drugs that are heavily metabolized by the liver (e.g. antihistamines), as it may affect the resulting blood levels of such compounds. Nevertheless, parents and health providers should be aware of the fact that there could be unwanted interactions among drugs, dietary supplement, vitamins, and other treatment regimens that we reviewed recently.

  The main metabolism of luteolin is by glucoronidation, methylation, and sulphation. Some ASD children appear to be sensitive to polyphenols, presenting symptoms of increased hyperactivity (http://www.allnaturaladvantage.com.au/Phenol%20Sensitivity.htm). Not all phenolic compounds carry the same potential risk. For instance, Pycnogenol from pine bark has 15 phenolic groups and naringin has 8, as compared to myrecetin’s 6, quercetin’s 5, and luteolin’s 4. In response to concerns about “phenol sensitivity,” NeuroProtek-LP (low phenol) has been developed and is available for such patients (www.neuroprotek.com).

  Patents

  Dr. Theoharides is the recipient of US patents No. 6,624,148; 6,689,748; 6,984,667; 7,115,278 and EPO 1365777, which cover methods and compositions of mast cell blockers in neuro-inflammatory conditions, US patent application No. 12/861,152 covering Auto-inflammatory compositions for treating brain inflammation (allowed), as well as US Patent applications 12/534,571 and 13/009,282 covering diagnosis and treatment of ASD. All patents have been assigned to Theta Biomedical Consulting and Development Co., Inc. (Brookline, MA, USA).

  Trademark

  The name NeuroProtek® has been trademarked in the USA with US registration No. 3225924 and has also been assigned to Theta Biomedical Consulting and Development Co., Inc. (Brookline, MA, USA).

  Background live presentations:

  http://www.mastcellmaster.com

  http://www.autismedia.org/media3.html

  http://www.youtube.com/watch?v=pNQsK9PQL3c&feature=related

  http://www.youtube.com/watch?v=3QFa36TBtvA
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  The presence of chronic gastrointestinal (GI) symptoms in children with autism spectrum disorder (ASD) has been well established. Prospective reviews of the frequency of these chronic and often intense GI symptoms, based upon thoughtful questioning of the parents, reveal that they occur in as many as 70–80 percent of ASD children. The GI symptoms in these children are of a wide variety and include abdominal pain, diarrhea, constipation, abdominal distention, and growth failure (“failure to thrive”). In my experience with over 1400 such patients, I have often heard the parent state, “I can live with the autism, but I can’t stand to see my child suffer with pain and severe constipation.” Because the communicative and behavioral aspects of autism are the most obvious, and because the GI symptoms frequently begin during infancy (prior to the onset of the behavioral and cognitive problems), parents are often unaware of the impact of the GI problems on their child’s health until years later.

  Historically, when parents do finally bring these GI complaints to the attention of their general practitioner or pediatric gastroenterologist, their significance is often minimized or dismissed. There are many reasons for this, including lack of familiarity with the GI diseases frequently seen in ASD, uncertainty on the part of the physician about how to properly proceed in the evaluation of these diseases, and long-standing beliefs in the medical world that GI symptoms in the “mentally handicapped” are mysterious and poorly defined, similar to what is observed in many patients with mental retardation. Lastly, the political controversy and unending media misinformation swirling around the three scientists who were the first to describe bowel disease in ASD patients has given rise to doubts in some academic circles as to whether anything is really wrong at all with the bowels of these children.

  Fortunately, the GI problems of children with ASD are now getting attention. First was a full-day conference jointly sponsored by NASPGHAN (North American Society for Pediatric Gastroenterology, Hepatology, and Nutrition), the American Academy of Pediatrics, and Autism Speaks. It was dedicated solely to further our understanding of the GI disease in these children. In addition, there are two consensus statements published in a January 4, 2010, supplement to the journal Pediatrics, offering guidance to clinicians as to how best evaluate gastrointestinal symptoms within the setting of ASD.

  The two most important points to keep in mind are that (a) GI symptoms should be evaluated no differently in children with ASD than they would in neurotypical children, and (b) problem behaviors may be the sole manifestation of a gastrointestinal problem. Let us explore these two statements.

  The presence of chronic (i.e., long-standing) GI symptoms demands medical evaluation. The fact that the child has autism is merely an interesting sidebar item. The clinical story typically begins with the parents’ concern over the chronicity and intensity of their child’s GI symptoms. It is this that brings them to the pediatrician or gastroenterologist. The symptoms typically consist of any, some, or all of the following:

  •    abdominal pain

  •    diarrhea (defined as unformed stool that does not hold its own shape but rather conforms to the shape of the container/nappy/diaper that it is in)

  •    constipation (defined as infrequent passage of stool of any consistency or passage of overly hard stools regardless of frequency)

  •    soft-stool constipation

  •    painful passage of unformed stool

  •    rectal prolapse

  •    failure to maintain normal growth

  •    regurgitation

  •    rumination

  •    abdominal distention

  •    food avoidance

  An additional layer of complexity appears when there is an observed correlation between the intensity of the GI symptoms and the level of cognitive-behavioral dysfunction. Parents will often say that they can predict their child’s behavior on any given day based on how their stool looks. In the non-ASD world of pediatric gastroenterology, the GI pathology responsible for these varying symptoms is often difficult to determine from the symptoms alone. The same holds true in the ASD patient group. In both cases, numerous underlying GI problems can cause these symptoms. In my experience with ASD children, the following diagnoses have been endoscopically confirmed and determined to be causing some or all of these symptoms:

  •    eosinophilic esophagitis (EoE)

  •    esophageal hypereosinophilia (EH)

  •    reflux esophagitis

  •    Candida esophagitis

  •    esophagitis of unknown origin

  •    Barrett’s esophagus

  •    peptic gastritis

  •    eosinophilic gastritis

  •    lymphocytic gastritis

  •    autoimmune gastritis

  •    gastric ulcer

  •    gastropathy of unknown origin

  •    Helicobacter pylori gastritis

  •    peptic duodenitis

  •    duodenal ulcer

  •    white-spot (micro-erosive) duodenitis

  •    H. pylori duodenitis

  •    non-specific enteritis

  •    celiac disease

  •    non-specific colitis

  •    Crohn’s disease

  Of course, ASD children may suffer from the same common GI ailments as neurotypical children (e.g., constipation, reflux, transient stomach virus infections, etc.), so a GI complaint in an ASD child does not automatically suggest the presence of the above-mentioned diagnoses. It is certainly appropriate to undertake a trial of empiric therapy (that is, treatment of a suspected disorder without prior confirmation of the true diagnosis) for any of the common childhood GI problems (e.g., reflux, constipation, etc.). However, if the symptoms prove resistant to conventional empiric therapies or if the suspected diagnosis is that of a chronic disorder that will require long-term treatment (i.e., inflammatory bowel disease), empiric therapy is inappropriate and contraindicated. The fact that most ASD children experience chronic GI symptoms, and that most ASD-GI-symptomatic children have demonstrable causal pathology of the types listed above, has led many to conclude that GI pathology occurs with increased frequency in ASD children when compared to neurotypical children. This is certainly the conclusion I have drawn in working with these children.
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  Frequency by Anatomic Location of Various GI Pathologies in ASD-GI Symptomatic Children Undergoing Endoscopy and Colonoscopy. Performed by Arthur Krigsman, MD. 2003-2009. Reported by Independent Pathologists (Mount Sinai Hospital, NY, Lenox Hill Hospital, NY, and CPL Labs, TX).

  The approach to evaluating these chronic symptoms should be the same as those employed to diagnose and treat neurotypical children. Established diagnostic algorithms exist for all of the above-mentioned symptoms and include a careful taking of the history, physical examination, blood tests, stool tests, urine tests, abdominal imaging studies, nutritional assessment, and assessment of growth patterns. These tests should be designed to cover as broad a spectrum of potential diagnoses as possible, including metabolic diseases such as mitochondrial disorders. Needless to say, these tests are most useful when they provide strong evidence of a specific diagnosis. However, more often than not, even the most comprehensive non-invasive evaluation does not shed light on the cause of the symptoms in the ASD-GI patient. These are the cases that usually require direct visualization of the GI tract via endoscopy. Endoscopy not only provides direct visualization of the lining of the GI tract but also the ability to obtain a small sample of tissue (biopsy) for microscopic examination by a pathologist. The recent introduction of wireless capsule endoscopy (commonly referred to as the “pillcam”) allows direct visualization of the small intestinal lining not accessible to more conventional endoscopy and has contributed greatly to our understanding of bowel disease in ASD children. ASD-GI patients who have undergone diagnostic endoscopy and biopsy frequently have more than one of the diagnoses listed above, and the precise order in which they need to be treated, as well as the nature of their relationship to each other, has to be further studied.
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  Abdominal Distension in a Child with Autism Associated Enterocolitis

  For the most part and for the sake of simplicity, the various diagnoses of the esophagus and stomach depicted above are also seen in the neurotypical population, but the ASD-associated enterocolitis (ASD-EC) present in the majority of ASD-GI patients, and well described in the medical literature, appears to be unique to ASD patients. (The exception to this appears to be a focal enhanced gastritis described only within the population of ASD-GI patients.) Because of this, established treatments for the esophageal and gastric (stomach) diagnoses exist, but the best treatment for the ASD-associated enterocolitis is unknown. It is uncertain whether treatment of non-specific enterocolitis may also treat some of the esophageal and gastric pathology. Much work needs to be done in this area. It does seem clear, though, that ASD-associated enterocolitis is, in many cases, a chronic disease. Because academic interest in the area of autism-associated bowel disease is increasing, it will be interesting to see the results of clinical trials aimed at determining the treatment outcomes of a variety of pharmaceutical and dietary interventions for autism-associated enterocolitis. Many researchers believe that these clinical trials should include established therapies for other inflammatory bowel diseases (IBDs) such as Crohn’s disease and ulcerative colitis. The rationale for this is that preliminary data demonstrate an interesting overlap between the clinical presentation, laboratory findings, and endoscopic/histologic findings of autism-associated enterocolitis and IBDs. As in Crohn’s disease, the symptom presentation of ASD-associated enterocolitis may consist of abdominal pain, diarrhea, abdominal distention, and growth retardation. Interestingly, constipation and difficulty in passing soft or unformed stools is a frequent presenting symptom in ASD-associated enterocolitis though this is not thought to be typical of the symptoms of Crohn’s disease (though there are reports of just such presentation in Crohn’s disease as well). Abdominal x-rays of ASD children presenting with chronic GI symptoms characteristically show fecal loading, meaning a colon loaded with stool. The colon in these patients does not typically appear distended on x-ray, thus providing reassurance that there is no obstruction. Obstruction would represent a medical emergency and requires urgent medical attention. In such cases, the patient is quite ill and toxic looking. The constipation most typical in ASD-GI children is best referred to as “soft stool constipation.” This means that the child will go many days (often up to a week or more) without a bowel movement. During this period, the abdomen becomes progressively more distended. Parents often report that the progressive retention of stool correlates with progressive worsening in the child’s behavior (e.g., “stimming,” aggression, self-injurious behaviors, hyperactivity) and cognition (i.e., focus, processing, thought, and language, etc.). The stool that is finally produced after many days is semi-formed or unformed and is often produced only with great straining.

  Other interesting overlaps in the clinical presentation of ASD-associated enterocolitis and Crohn’s disease exist as well. Disturbance in growth patterns is often noted at presentation. Interestingly, even after all other gastrointestinal symptoms are resolved with the appropriate medications and diet, disturbances in growth patterns often persist. The deviation from normal growth can affect linear growth (height), weight, or both. Preliminary data indicate that this growth delay occurs despite adequate caloric intake and in the absence of any evidence of malabsorption. However, in some patients, there may indeed be a component of GI disease related malabsorption. There are reports of decreased bone mineralization in ASD children, independent of their being on any specific restrictive diet. In addition, reports of duodenal brush border enzyme deficiencies (not associated with known genetic defects) in ASD-GI patients further suggests a possible underlying mucosal inflammatory process that may contribute to growth retardation.

  Overlap in laboratory testing between ASD-associated enterocolitis and IBD includes the finding of an elevated erythrocyte sedimentation rate, C-reactive protein, and platelet counts as well as the presence in the stool of lactoferrin, calprotectin, and lysozyme. The latter three stool markers are considered specific for the presence of intestinal inflammation. The relative frequency with which these markers of inflammation are present in ASD-associated enterocolitis as compared to IBD has not yet been determined. Perhaps most interesting in terms of laboratory overlap is the frequent presence of elevated IBD-specific serologic markers. These markers are serum antibodies to both bacterial and fungal gut flora that are statistically associated with the presence of IBD and are rarely found in the non-IBD population. It is important to point out that these markers are not considered to be a diagnostic test for IBD. They are most appropriately used when a clinician is trying to distinguish Crohn’s disease from ulcerative colitis and when attempting to determine the likelihood of particularly aggressive forms of Crohn’s disease. However, their frequent presence in ASD-GI children suggests that a similar mechanism of disease might be present there as well and provides potential avenues of further research.

  In patients undergoing clinically indicated diagnostic endoscopy for the above symptoms, there is the frequent occurrence of a non-specific mucosal inflammation. The term “non-specific” indicates that the features seen under the microscope, though not normal, do not indicate the presence of a specific disease. It implies that the finding is not normal, but that many causes are possible. Though there are specific microscopic features of Crohn’s disease that allow one to make a definitive diagnosis, it is not unusual for Crohn’s disease patients to produce biopsies that are non-specific in nature. Such is the case with ASD-associated enterocolitis where the majority of the patients demonstrate non-specific findings upon biopsy. However, there are a number of ASD-GI children whose intestinal biopsies demonstrate the changes strongly suggestive of Crohn’s disease.

  These clinical, laboratory, and endoscopic/histologic overlaps provide strong preliminary support for clinical trials that investigate the efficacy of pharmaceuticals commonly used to treat IBDs. It is our hope that such clinical trials will be undertaken soon.

  Moving on to the second of our statements made at the outset of this article, parents, physicians, and therapists must realize that difficult-to-treat ASD behaviors or behaviors that have not been responsive to standard behavioral interventions may be the sole manifestation of a GI diagnosis. This means that unprovoked aggression, violent behavior, and irritability may have an underlying GI cause, and this must be taken into consideration prior to the reflexive desire to begin a psychotropic drug such as risperidone (despite its FDA approval for the treatment of autism). Gastroesophageal reflux disease, gastritis/gastric ulcer, and constipation are just three examples of GI diagnoses that are known to cause such behavioral symptoms. In addition, poor focus and an inability to make significant academic or communicative progress despite intensive interventions may indicate the presence of a treatable bowel disease that, once treated, can significantly improve the child’s degree of disability. The concept of behavioral problems as a symptom of GI disease was strongly supported in the consensus article published in the January 4, 2010, supplement of the journal Pediatrics.
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