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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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FOREWORD

The word “autism” first became a part of my family's vocabulary when our son was two years old back in 1994. While it did not become an official diagnosis until several years later, the therapist who first mentioned this as a possible explanation for our son's alarming regressions and personality changes believed we should seek further evaluation. And that we did, seeking answers from every source we could think of and securing every service available to us in our quest to regain what had so mysteriously been taken away.

By the time our son was entering kindergarten, the therapies he'd undergone—occupational, speech, and behavioral—seemed to have really paid off. All involved with his care believed that he was ready to attend public school with no special services required. Our joy at witnessing his remarkable gains was short-lived, as we saw a re-regression in the months after he received the recommended kindergarten booster shots. His regression the first time around had been too gradual to connect with the vaccines he'd received, but now we watched in despair as the terrifying tantrums returned with a vengeance, obsessive and compulsive tendencies ruling each hour of our lives. Often we were afraid to send him to school, not knowing what horrors lay ahead on any given day, fearing the school's number would show up on the caller ID display and once again we would pick him up and bring him home for whatever period of time the school deemed appropriate.

Although not everyone affected by autism is part of the “second-hit phenomenon,” the term was one I was to hear increasingly in the ensuing years—another strange-sounding phrase entering into our personal vernacular. A host of other terms had now become all too familiar: vaccine injury, self-injurious behavior, oppositional defiant disorder, and intermittent explosive disorder to name a few. My husband and I were now well-versed in the terminology and becoming increasingly frustrated that these completely subjective labels were being thrown at our child and so many others without the benefit of clinical investigation to determine what underlying, undiagnosed medical conditions might be manifesting in behavioral symptoms. Realizing that these underlying pathologies and abnormalities were being ignored by most in mainstream medicine, we joined the rapidly growing number of parents seeking biomedical treatments for their children from professionals who recognized the importance of clinical involvement.

I once heard someone say that “if you've seen one person with autism, you've seen one person with autism.” Just as the symptoms of autism vary widely, so does the degree of success with available treatments and therapies among the individuals affected. Ken Siri and Tony Lyons have done a remarkably thorough job in pulling together both traditional and emerging treatments for autism and related disorders. Whether you've been on the autism journey for a long time, or have a newly-diagnosed child, Cutting-Edge Therapies for Autism is an invaluable resource, each topic addressed by the most renowned experts in the field.

At the time of this writing, nearly 1 percent of children in this country are diagnosed with autism, and one in six has a learning or behavior disorder. While those are overwhelming numbers, the good news is that there is much real hope for all families dealing with autism. What was once thought to be a mysterious genetic disorder is increasingly being recognized as a medical condition that can and does respond to medical treatments, often in conjunction with more traditional therapies. I hear from parents every day who report significant gains in their children, and some are also seeing a complete loss of the diagnosis through the interventions presented in this book. With gratitude to the medical professionals brave enough to look for real answers, I stand firmly with the parents who refuse to give up hope in restoring their children's health.

—Rita Shreffler

Executive Director

National Autism Association



PREFACE

EDITOR'S NOTE: Ken and I both have children on the autism spectrum. We don't have any financial connection to any organization, doctor, or therapist included in this book. We conceived of the book as a way to learn more ourselves in order to help our children. We are happy to be able to present what we have learned regarding the resources and treatments currently available and those which are emerging. Our team of contributors is impressive. It includes leading doctors, therapists, teachers, scientists, educators, social workers, and parents. —Tony Lyons


What's New in the Second Edition, 2011–2012

Time flies. It has been one year since our inaugural edition of Cutting Edge Therapies For Autism—what has changed you ask? More than we expected is the answer. Our kids, Lina and Alex, are a year older and making progress in their respective therapies, providing inspiration and hope that our research efforts will find the right combination of approaches for each to realize their potential.

In this second edition we present more than seventy therapies over the course sixty-seven chapters. Twenty-five of the chapters are brand new for this edition, including two special sections—one on technology-based interventions (chapter 60) and another ASD drugs in the clinical pipeline (chapter 67) that could change autism by treating not just its symptoms but its underlying causes. Of the remaining chapters, a number include significant updates and the rest are chapters we include again this year to complement our new offerings or serve to broaden coverage.

Teri Arranga, of AutismOne and Autism Science Digest, returns to provide us with our Afterword and Rita Shreffler, National Autism Association Executive Director, joins the team, contributing a Foreword.

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 annually. 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. Approximately 1 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 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, 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 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 disregulated 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 disregulated, 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 percent 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 seventy 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 roughly 1 in 100. Think about that for a moment, 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 that the current rate is estimated to be 1 in 91.

If you were to take the 57% increase in the incidence of autism between 2002 and 2006, 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 in April of every year.

—Ken Siri and Tony Lyons


 

 


INTRODUCTION

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

If you are intently reading or just skimming through the chapters of this book, the assumption is that 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, inch by inch, or at full speed.

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 is intended to provide an overview of a variety of approaches, methods, and interventions that alone or in combination may help place a child on the road to recovery from autism. It needs to be said that at this time there is no cure for autism. There are many children, however, who have received timely and comprehensive interventions and 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 these 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.

Unfortunately 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 multifactorial etiologies defined by its behavioral manifestations. These include impairments in communication and social interactions, repetitive behaviors, and sensory processing and regulatory issues. Therefore, autism needs 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 etiology 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 expectations need to be factored in.

The child's profile should and will change over time. The key to successful outcomes 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 a long journey, not a short road trip. There will be many moments when you think “are we there yet?” but there will also be many scenic road stops and enjoyable attractions. Be sure to take the time to enjoy the major highlights along the way.

—MARK FREILICH, M.D.
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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.
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Autism treatment has been elusive. In the majority of cases, the cause of autism is unknown. Although some possible autism susceptibility genes have been identified, no single or group of genes can explain the disturbing rise in the incidence of autism from 2 children out of every 100,000 only twenty years ago to 1 out of every 100 children presently. To date, most research has focused on the behavioral and neurologic manifestations of autistic spectrum disorders instead of what led to them.1

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

Many autism patients have evidence of “allergic symptomatology,” but most test negative to various allergens on allergy tests such as skin prick or serum RAST tests, indicating the involvement of environmental and other triggers.2 Moreover, “allergic” symptoms are asociated with different diagnoses, some of which are listed below.3 It is, therefore, important for parents and their children's caregivers to understand that many of these subcategories are NOT treatable with antihistamines or immunotherapy.

Diseases involving mast cell activation

• Auto-inflammatory diseases

• Allergic rhinitis

• Angioneurotic edema

• Asthma

• Atopic dermatitis

• Eczema

• Food allergy

• Food intolerance

• Idiopathic urticaria

• Idiopathic mast cell activation disorder

• Mastocytosis

• Non-clonal mast cell activation syndrome

• Non-IgE food allergy

• Urticaria pigmentosa

Allergic Symptomatology and Autism

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.4 There have been numerous studies that support this proposal (for review see 2, 3). 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 a greater than two-fold 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 in 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 symptomatology 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.2

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. The Mastocytosis Society, Inc. (www.tmsforacure.org) together with the American Academy of Allergy, Asthma and Immunology recently produced a video, entitled Mast Cell Activation Symptomatology (available to physicians and patients), which highlights the fact that allergies may be only one aspect of mast cell activation. Preliminary research results indicate that the prevalence of autism spectrum disorders, including pervasive developmental disorder- not otherwise specified (PDD-NOS) in mastocytosis patients is ten-fold higher (1/10 children) than the general population.5

We hypothesized that autism starts when the protective gut-blood and blood-brain barriers break down either during pregnancy or early in life.1 Such a barrier disruption allows neurotoxic molecules to reach the brain ultimately resulting in inflammation and defective nerve processing.6 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.7

Recent research has also shown that mast cells, immune cells typically known for causing allergic reactions,8 are located close to the blood vessels making up the gut-blood-brain barriers, and can be activated by environmental, infectious, and stress triggers leading to disruption of these protective barriers.9-11 One such mast cell trigger, neurotensin, a neuropeptide found in the brain and gut, was recently reported to be increased in the serum of young children with autism.12 Other molecules, such as mercury, have been shown to have a synergistic action with neurotensin.13 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.14

Environmental and Stress Mast Cell Triggers

Mast cells are critical for allergic reactions, but are also important in regulating immunity and inflammation.8 Mast cells are located close to blood vessels both in the gut and in the brain. Functional mast cell-neuron interactions occur in these locations increasing both intestinal and brain permeability. This may help to explain the intestinal and neurologic complaints of autistic patients. Many substances originating in the environment, intestine or brain can trigger mast cell secretion of pro-inflammatory and vasoactive molecules.15 These triggers include: bacterial and viral antigens; environmental toxins such as polychlorinated biphenyl (PCB) and mercury;13 and neuropeptides such as neurotensin and corticotropin-releasing hormone (CRH). CRH is typically secreted under stress, which stimulates selective release of vascular endothelial growth factor (VEGF).

The ability of viruses to trigger mast cell activation is an important consideration in their contribution to autism pathogenesis. A number of rotaviruses have been isolated from asymptomatic neonates and could activate mast cells at that age. Once activated, mast cells secrete numerous vasoactive, neurosensitizing and proinflammatory substances that are relevant to autism including IL-6. 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.

Available Therapies

There are no true anti-allergic drugs available. Cortisone, a steroid, would come close to it by suppressing the immune system response, but it cannot be given for long periods of time to children because of its numerous side effects, especially the associated potential for growth inhibition, and making the patients susceptible to infections.

Recent developments have led to a new formulation that could help reduce allergic type symptoms/inflammation both in the gut and the brain.

Non-Drug

NeuroProtek® is unique dietary formulation, which may help a patient's body to reduce gut and brain inflammation, and gut-blood-brain barrier disruption. NeuroProtek uses a unique combination of three natural molecules, called flavonoids, selected from about thirty thousand such molecules found in nature. It contains luteolin obtained from chamomile or chrysanthemum (>95 percent pure), quercetin and the quercetin glycoside rutin obtained from saphora (>95 percent pure) mixed in unrefined olive kernel oil imported from Greece to increase their absorption by forming micropsheres (liposomes). NeuroProtek is formulated in small softgel capsules that must be taken two per 44 lb weight per day with some food for 6-12 months before any noticeable benefits


Why Use Select Flavonoids?

Flavonoids are naturally occurring compounds with antioxidant and anti-inflammatory properties.16 It is easy for many impure flavonoids to be sold under such names as “bioflavonoids,” “citrus flavonoids,” “soy flavonoids,” or “Pycnogenol.” Whether taken as pills, tablets, or hard capsules, all flavonoids are difficult to absorb (less than 10 percent) in powder form and are extensively metabolized to inactive ingredients in the liver. In addition, very few flavonoids are beneficial; instead, many such as morin have no anti-inflammatory activity, while pycnogenol is weakly active (as compared to luteolin or quercetin), but could cause liver toxicity. Unfortunately, such preparations DO NOT specify either the source or the purity of the flavonoids. This problem is even worse given that many autistic patients could have reactions to the impurities, fillers, or dyes. 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).

The selection of the specific flavonoids, as well as their source (chamomile, chrysanthemum, saphora), purity (>95 percent) and absorption (about 25 percent in olive seed oil) were taken into consideration in developing the dietary supplement NeuroProtek.

Luteolin, and its closely structurally related flavonoids quercetin and rutin, have potent antioxidant and anti-inflammatory actions and mast cell blocking actions.17, 18 Luteolin and quercetin 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-dependent stimulation of activated T cells involved in autoimmune diseases.19 Luteolin also inhibits IL-6 release from microglia cells, as well as IL-1- mediated release of IL-6 and IL-8 from astrocytes, Luteolin also inhibited autistic-like behavior in mice.20



NeuroProtek should best be taken with food starting with one capsule first per day, and increasing to two capsules per 44 lbs weight per day. For best results, capsules should be spread out throughout the day. The total number should not exceed 6–8 capsules per day regardless of the age or weight of the patient.

Risks and Side Effects

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 as it may affect the resulting blood levels of such compounds.

Potentially Useful Drugs

The following is a list of drugs that may be useful in addressing some symptoms, especially for the subgroup of autistic patients with allergic symptoms. Please note, they are not approved for autism and they should be discussed with a healthcare professional.

Cyproheptadine (Periactin) is a combined histamine-1 and serotonin receptor (5-HT2) antagonist. It produced significant improvement over that of the antipsychotic haloperidol in a double-blind trial of forty children with autism, randomized to either haloperidol and cyproheptadine versus haloperidol and placebo. The apparent benefit of cyproheptadine may be related to the higher platelet serotonin levels reported in over 40 percent of patients with autism. Although high platelet serotonin may not reflect availability in the brain, it could affect the neuroenteric plexus in the gut that utilizes serotonin.

Disodium cromoglycate (cromolyn, sodium, Gastrocrom) is an inhibitor of rodent mast cell histamine secretion, but weak inhibitor of human mast cells.21 Nevertheless, it is often used (100 mg orally 2-3 times/day) to treat GI symptoms in mastocytosis patients.

Ketotifen (Zaditen), is a histamine-1 receptor antagonist not available in the USA.22 It has been reported to also partially inhibit mast cell activation and is often used (1 mg orally once per day) for treating symptoms associated with mast cell activation, but also for eosinophilic esophagitis and gastroenteritis.

Hydroxyzine (Atarax) is a potent histamine-1 receptor antagonist, which also partially inhibits mast cell activation and has mild anti-anxiety actions.23 It is often used (5–25 mg orally once per day usually at night) for treating symptoms associated with allergies and mast cell activation, but also ADHS.

Rupatadine (Rupafin) is a newer histamine-1 receptor antagonist, available in Europe and Latin America, but not yet in the USA. It also inhibits mast cell release of inflammatory mediators and blocks platelet activating factor (PAF).24 It can be used (10–20 mg orally per day) for eosinophilic esophagitis and gastroenteritis.
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H is mother always wanted him to have a dog, but she wasn't quite sure how he would react. That is when I got the call. I decided that Magic would be his best match. Magic is a very gentle, calm and attentive four-year-old golden retriever, who seems very comfortable working with all children. She always approaches very slowly, giving all those she interacts with ample time to get acclimated.

When they first met, Bob was apprehensive and used poor eye contact. He also mumbled his speech and spoke with a pedantic flair. That didn't seem to be an obstacle for Magic. She moved closely next to Bob, waiting for him to pet her. Their relationship was just beginning. Over the following weeks not only did he become more comfortable with her presence, he also began to speak up and with more clarity. Puppy love and companionship may have been the initial goal, but Bob's family would quickly learn, that animal-assisted interventions could have much more to offer.

Introduction

The unique bond between humans and animals and its powerful impact on human well-being has been documented over hundreds of years (Wells, 2009). It is apparent that in most cases, pets fill a void in most owners’ lives. Instead of coming home to an empty house, people come home to the greetings of happy loving animals such as dogs or cats. Our pets provide companionship and unconditional love as well as providing friendship to those who may lack social contact. Within this chapter, attention will be given to explain the value of the human-animal bond and describe how animal-assisted interventions including equine-assisted therapy and pet companionship can be a viable alternative to persons with any autism spectrum disorder (ASD). Before specifically discussing the roles that animals can have with people who have ASD, attention will begin with explaining the value of the human-animal bond and the field of animal-assisted interventions (AAI).

Understanding the Human-Animal Bond

The sense of being needed and having a purpose in life has been researched by numerous scholars as one of the number of reasons why the bond between animals and people is established. Some also believe that our relationships with animals provide social supports in vulnerable times as well as opportunities for healthy interaction. For example, I think of one young man with autism whose best friend was a Labrador that he got on his tenth birthday. Alex always loved dogs. His parents recognized this when he was much younger. They noticed how much he enjoyed being around animals and his connection with them. The animals didn't appear to be as judgmental of his developmental differences and seemed to be accepting of his kindness and attention. It seemed logical for the family to get him a dog of his own. At first, there were challenges, especially when introducing any puppy in a family. Nevertheless the early hardship of training and cementing a bond between the two was outweighed by their evolving friendship. His beloved Dreamer, his dog, was always eager to see him, especially when he came home from school. At school, he was shunned by peers and at times was the brunt of their jokes and avoidance. When he returned home, that wasn't the case. He and Dreamer would frolic and play with each other for hours. Most of the time, Dreamer just sat by him vigilantly, waiting for their next adventure together. Alan (fictional name) seemed to cherish his friendship with Dreamer and through touch and in times in total silence they seemed to communicate well. The presence of his pet acted as a safe refuge and provided him with what we all would have considered unconditional love.

McNicholas and Colis (2000 and 2006) suggest that animals may be more forgiving than their human counterparts and are more accepting than fellow humans of those who may have awkward social and communication skills. This would seem to be the case with Alan and Dreamer. She seemed to respond differently to Alan and seemed more patient with his developmental differences.

Numerous research studies and papers have also been written over the past few decades that illustrate the unique physiological benefits that animals’ foster. The roots of these findings go back to the pioneer works of Friedmann, Katcher, and Lynch (Friedmann et al, 1990) who have demonstrated the value of caressing an animal on cardiovascular health and decreased anxiety because of the physical contact of the pet. Since that time, there have been other researchers who have unearthed other specific physiological outcomes that have been enhanced due to the bond such as an increase in oxytocin and other healthy neurotransmitters as a consequence of gently stoking and petting dogs (Odenthal and Meintjes, 2003; and Dayton, 2010). The researchers have also found that petting and interacting with the dogs also caused a decrease in the cortisol (stress hormones) levels. In essence, the research (Wells, 2009, has an outstanding review of the literature) leaves us with an understanding that interacting with animals may be similar to a welcoming spa treatment that promotes a relaxed state. In fact, two researchers named Headey and Grabka (cited in Dayton, 2010) attempted to quantify the health correlates of pet ownership using national survey data in Australia, Germany and China. Their results suggested that compared with people who didn't have pets, those who live with other species seem to benefit from better overall health, get more exercise, sleep better, take fewer days off work, and see their doctor less. Although these finding are interesting, little is still known on how interactions with animals impact some of these variables with persons with ASD. Attention to some of the findings and practical solutions will be given later in the chapter.


Defining Animal-Assisted Interventions

The reputation of AAI has blossomed in the past several decades ever since Boris Levinson coined the term pet therapy (Levinson, 1969). As a clinician, Levinson suggested that animals could provide a calming effect in therapy. Ever since that time, numerous terms have been used to explain the therapeutic use of animals. Terms such as “pet therapy,” “animal-facilitated counseling,” “animal-assisted therapy and activities,” “pet-mediated therapy,” and “pet psychotherapy” have been commonly used interchangeably as descriptive terms. Nevertheless, the two most widely utilized terms are “animal-assisted therapy” and “animal-assisted activities”. Both of these alternatives could be classified under the rubric of animal-assisted interventions.

The Delta Society's Standards of Practice for Animal-Assisted Therapy (1996) defines animal assisted therapy (AAT) as an intervention with specified goals and objectives delivered by a health or human service professional with specialized expertise in using an animal as an integral part of treatment. On the other hand, but equally valuable, animal-assisted activities (AAA) occur when specially trained professionals, paraprofessionals or volunteers accompanied by animals interact with people in a variety of environments (Delta Society, 1996). In AAA, the same activity can be repeated for many different people or groups of people, the interventions are not part of a specific treatment plan and are not designed to address a specific emotional or medical condition, and detailed documentation does not occur.

On the other hand, equine-assisted therapy has also had a long history in supporting diverse groups of people including persons with autism. Although not a household pet, horses have been found to be extremely helpful to children with autism, especially because of the added benefit of being in the outdoors. Horses also appear to be quite capable of perceiving human emotions. This ability is an asset to their interactions with people. Children eventually learn that calmer behavior usually gets the horses to feel more comfortable around them. Rupert Isaacson, the author of Horseboy, and father of a child with autism has had positive experiences with horse riding with many children with ASD. In a recent interview on January 19, 2011, Isaacson pointed out that he believed the best horses to utilize in therapy seemed to be alpha mares. He believes that these horses often are more confident and are not afraid of new challenges. They also seem to take on more caring and giving roles in their herds. For example, it is not uncommon in the wild to see alpha mares take on the maternal responsibilities of juveniles who have been abandoned or separated from their mothers. We will discuss this point a bit more, later in this chapter.

Therapeutic horseback riding has been used to help people with their balance and posture while taking advantage of the bond between the horse and the individual. Some believe that the effectiveness of horse riding stems from the kinesthetic stimulation that occurs during riding. Originally, therapeutic riding was given attention by some Germans who in the early 1960s believed that riding horses could be a viable treatment for people with compromised motor control and neurological disorders (Frewin & Gardiner, 2005). They called the process Hippotherapy, utilizing the Greek word Hippos, which means horse. The term hippotherapy actually means providing treatment with the help of a horse. The primary focus of the intervention pertains to the movement of the horse.

In the United States, The North American Riding for the Handicapped Association (NARHA) was formed in 1969 with the mission of promoting equine assisted therapies and activities for people with special needs. It was at this time that hippotherapy began to attract more attention in this country. As years progressed, the use of horses within therapy has grown beyond its use for physiological benefits and attention is now given to the psychological benefits that include our interacting with the horses and taking care of their needs (husbandry). Responsibility for another or someone else may be an important factor in the bonding process. Equine psychotherapy was formally started in the late 1990s. In 1999, the Equine Assisted Growth and Learning Association (EAGALA) was established. EAGALA is also devoted to the development of high standards and professionalism in the field of EFT. Both organizations offer training programs, which include conferences, continuing education, and support groups.

Understanding the Underlying Mechanisms of Animal-Assisted Interventions

The author, in previous articles (most recently in 2010) has identified several tenets that he believes are some of the major purposes of incorporating animals as an aspect of therapy. Briefly two of the tenets are as follows:

Tenet 1: Animals Acting as a Social Lubricant

As stated earlier, this tenet has been the primary force behind AAI including equine-assisted therapy. The animals act as a social lubricant and ease the stress of therapy by being comforting. The animals also act as a link in conversation between clinician and client, and help establish trust and rapport between patient and clinician. The mere presence of an animal can also give clients a sense of comfort, which further promotes rapport in the therapeutic relationship. In regards to persons with ASD, the literature does suggest a similar outcome. For example, Martin and Farnum (2002) noted several improvements in children with ASD when they interacted with therapy dogs. It appears that the animals in therapy promoted more playful moods and better attentiveness in the youngsters who participated in the project. Martin and Farnum concluded that these changes in their behavior were a direct consequence of being around the dogs. They also explained that “animals are believed to act as transitional objects, allowing children to first establish bonds with them and then extend these bonds to humans” (Martin and Farnum, 2002).

Tenet 2: Animals as Teachers

Perhaps one of the strongest outlets for applying AAI is how clinicians have often utilized animals for teaching as well as role models. This is one of the greatest advantages of incorporating animals into therapy. Teaching animals and supporting their growth can also have therapeutic benefits for the clients. There have been many clinicians who have used the bonding relationship with the animal as a method to enhance developmental skills. For example, in a study with a child with autism, Barol (2006) used the relaxed atmosphere that the dog promoted to teach skills that were normally avoided by the young boy. Prior to the onset of her study, Barol met with the therapeutic team to discuss what sorts of activities they would offer the child using the therapy dog as a motivational tool. For example, traditionally when asked to cut things in occupational therapy, the boy would often be uncooperative, squeal and whine. However, when asked to do a similar task when cutting up bacon-like dog treats, he seemed more willing to cooperate. In addition, the speech and language therapist worked with the child to say “Here Henry” when he gave the dog the treat. In essence, the responsibility of taking care of the animal seemed to be the impetus for his actions.

Pet Companionship and AAI: Suggestions for Applications

It is clear that there has been a recent interest in the roles that animals have in the lives of persons with ASD. Before I actually cover the therapeutic benefits of animals, I want to stress that companion animals can be wonderful in the lives of all children including children with ASD. Depending on the needs of the child, adjustments will be needed in selecting the best pet for a specific child. For example, some children will enjoy the companionship of more slow moving animals while others may need pets that are more engaging and will seek out more interaction.

There also have been a handful of studies in the last decade that have demonstrated that AAI could be useful in supporting persons with ASD with many of their developmental needs. Ming-Lee Yeh (2008) suggested several interesting outcomes from her three years of research on evaluating a canine animal-assisted therapy (AAT) treatment for children with ASD in Taiwan. She reported significant improvements for the children on the social skills subscale and total score on the VABS (The Vineland Adaptive Behavior Scale, VABS, Chinese version). She also reported that after interacting with dogs, children revealed significant improvements in various dimensions of communication and language as well as increasing their on-task behavior.

Grandin, Fine, and Bowers (2010) have suggested several reasons why AAI may be more appropriate for some people with ASD, while others may react indifferently. One argument that was made pertains to the fact the some people may respond negatively to their interactions due to their sensory oversensitivity. For example, a person with ASD may not be able to tolerate the smell of a dog. Another may have auditory oversensitivity and may not be able to tolerate the sound of a dog barking. The impact of sensory oversensitivity is extremely variable and can have a very strong effect on an interaction. For instance, when Bob first met Magic, he seemed very conscious of how she smelled. Attention was given to bathe her right before his visits with a very neutral smelling shampoo. On the other hand, a barking dog or a squawking bird may not bother some, while others will find it extremely aversive and offensive. Simply put, some people with various levels of ASD may avoid animals because they have extreme sensitivity to either sound or smell (it may not have anything to do with the animal specifically). One needs to carefully consider this point prior to introducing an animal.

Some believe that persons with ASD may respond differently to animals due to their differences in cognitive problem solving. For example, Grandin and Johnson (2005) hypothesize that one of the reasons why some children and adults with ASD relate really well to animals is due to sensory based thinking. They suggest that there may be some similarities in the way that both people with ASD and perhaps companion animals process information. In essence, animals do not think in words. They believe that dogs’ cognitions are filled with detailed sensory information and their world is filled with pictures, smells, sounds, and physical sensations. Grandin et al (2010) summarized their impressions about some of the safeguards to consider when utilizing animals in therapy with the following conclusions. Table 1 summarizes these perceptions.

Table 1






	Guidelines to consider when applying AAI with persons with ASD






	1.

	Children and adults with ASD may relate better with companion animals because they both use sensory-based thinking.




	2.

	Sensory oversensitivity may have a tremendous impact on the outcome and is extremely variable. This means that some people may not be able to tolerate smells or sudden sounds from an animal. On the other hand, some will have no sensory problems with animals and will be attracted to them.




	3.

	Animals, specifically dogs, may communicate their behavioral intentions more easily to persons with ASD especially because their relationships are simpler.






Additionally, AAI can also be applied with individuals who have a milder version of ASD. Perhaps one of the greatest benefits has been how the animals have supported companionship and friendship in the lives of people who have felt very isolated and lonely. Fine and Eisen (2008) in Afternoons with Puppy , discussed several cases of youth with Asperger's syndrome and autism and the roles that animals had in their lives. One case that clearly stands out was about a teenage boy diagnosed with high functioning autism who had tremendous social skill difficulties. Unfortunately, the boy led a very isolated life until he developed an interest in the birds in my office. Eventually he adopted a bird and it provided him with compassion and joy. He often would sit next to the bird when he was anxious and upset. The bird seemed to provide him with a blanket of warmth that helped him regulate his anxiety. He also realized the importance of handling the bird gently. They seemed to become protective of each other and enjoyed each other's company. Grandin (2011) agrees with this point of view and believes that one of the strongest benefits of having a pet for a person with ASD is for companionship. The animal can also act as a social lubricant and help the individual feel wanted.

How Horses Can Help

“Because she listens to me.” Five words said it all! This simple phrase was volunteered by an eight-year -old boy with autism named Stan when describing his love for his new equine friend named Lady and his perceptions of therapeutic horseback riding.

Stan's story with horses starts about three years earlier when his parents decided to look for another option to help him in his development. He was diagnosed when he was three and continues to be vey uncommunicative and distractible. When Stan started at the Queen of Hearts Therapeutic Riding Center program, his progress was somewhat uneventful with a 27-year-old horse named Buddy. His sessions primarily consisted of being lead on a horse by three instructors—one on each side of him and an instructor leading. Although Stan seemed to enjoy the interaction, the gains hoped for didn't materialize. It was after about a year, that Robin Kilcoyne, the executive director, decided to alter his program. That's when the lights turned on for Sam and things began to change. Stan was introduced to a new horse named Lady and there was an immediate connection. The activities were altered and Stan was taught to western ride so more creative activities could be implemented while he was riding. For example, he went on letter searches around the ring or had the opportunity to direct Lady to various spots around the ring where he was able to drop a ball in a basket. Stan also was taught to use simple words to get Lady to respond to him, such as whoa, walk on and trot. To Sam's initial amazement, Lady followed his lead. Ultimately, it was the friendship between the two that cemented their bond. Stan often found himself coming early and staying later to interact and talk with his new four-legged friend. Lady often responds with a bowed head and a wiggling nose nudging his cheek. Stan doesn't even bribe her to come his way. She seems attuned to his presence.

Although Stan continues to have his challenges, his friendship with Lady is still flourishing. He now rides her more independently and is often seen trotting around the ring. His early comment about his friend was accurate. Lady does listen and follow his direction. More importantly, she is his beloved friend!

It seems that the greatest benefit derived in therapeutic riding comes from the movement of the horse (because of the multisensory benefits derived from the interaction). However, therapeutic riding may also assist in enhancing communication and social behavior (Foxall, 2002; and Mason, 2004). For example, Rupert Isaacson, (personal communication, January 19, 2011) agrees that one advantage of using horses is that a child can teach a horse to do tricks using very limited words and vocabulary. Children can use one-word phrases to possibly get the horse to bow, smile, or even lay down (very similar to what was done with Stan). This can be very empowering and reinforcing to a child especially when the horse responds. The interaction between them seems to act as a social catalyst similar to the other animals discussed earlier. In our discussion, Isaacson also noted an approach he called “Back Riding” which is when an adult and child riding together. He believes that this technique is extremely useful for promoting communication. He believes that the combination of deep pressure (holding the child), speaking into the child's ear (not face-to-face speaking, which may agitate the child), and the movement of the horse all combine to create an optimum opportunity for the child to receive and retain information. Perhaps it is the movement of the horse that causes a neurological awakening, and makes the child more capable of interacting with the external world.

However, just like any animal assisted intervention, a child needs to be receptive to the interaction. He or she needs to be ready for the process and sometimes that means one has to be patient and adjust. Over the years I have experienced this dilemma and I have learned that sometimes just giving the process time to simmer, actually can be extremely effective. This principle reminds me of the old proverb that should be seriously taken into consideration. In essence we have to appreciate that “when the mind is ready the teacher comes.” In the case of equines and therapeutic riding, it sometimes may mean that you must bring the horse into the child's orbit and be patient with the outcomes. It sometimes may mean that a lesson may not even include riding for the day, but just being in the environment and nearby the horse.

In regards to therapeutic riding, trainers including Isaacson, believe that training a horse in the skill of collection is extremely valuable in supporting children with ASD. In essence, collection is when a horse carries more weight on his/her hind legs than the front legs. The movement makes it easier for the horses to change direction quickly. When horses are capable of moving with collection it enhances their power and causes more of a rocking motion. It is this rocking motion that seems to cause a euphoric response in children with autism.

Therapeutic riding requires that the person with ASD work on his/her balance. Some believe that the horse's gait simulates the pace at which a human walks, making the pelvic position and swaying while riding a horse very similar to the sway one experiences when walking (Reide, 1988). Even though the horse has a smooth gait at the walk, the horse's stride is quite long, which requires one to work on balance and posture while riding. OTs often use horses to deliver controlled sensory input to an individual. For example, this occurs while one manipulates the movement of the horse, its speed and gait. The process can also be altered by using different horses, whose physical size and make-up may cause a different response for an individual. For example one may select a horse with increased movements for a person who is in need of more sensory seeking (hypotonicity) while one may want to select a horse with more rhythmical movement for an individual who is more sensory avoidant or has hypertonicity.

According to Isaacson, smaller children relish periods of time where they lay full length on the horse's back. Some children seem to get great comfort from this, and he has observed that their self-stimming is often curbed during these opportunities. He feels that back riding is helpful because it is similar to laying on a big couch.

Finally, the research points out that the most effective sessions last for twenty-minute intervals and that the riding arena should have limited distraction so that a child will not be over stimulated. Once the twenty-minute ride is completed, one could have the person engage in another activity. Grandin, Fine, and Bowers (2010) note that depending on the functional skills of the person with ASD, the individual may also be encouraged to engage in many other chores including grooming the horse, leading it to and from its stall, perhaps help in feeding or giving the horse treats, or even saddling the horse before they ride. This additional contact with the horse may provide many of the same therapeutic benefits offered through interaction with more traditional therapy animals such as dogs. After the break, the child could get back on the horse for another twenty-minute session of riding (Grandin, et al, 2010).

Concluding Remarks

George Eliot (1857) in his book Mr. Gilfil's Love Story, Scenes of Clerical Life, once stated that “animals are such agreeable friends–they ask no questions, they pass no criticisms”. His comments seem very après pros in our concluding remarks for this paper. The love and unconditional regard received from a pet or a therapy animal may represent a catalyst for emotional and psychological growth. A well-trained therapy animal working alongside a seasoned therapist may be a viable team used to promote various developmental and functional skills. On the other hand, families may want to consider adopting an animal for companionship. However, one must realize the importance of selecting a compatible pet, and the need for effective training. Provisions need to be thought through to support not only the welfare of the person but also the animal. Although AAI shouldn't be unrealistically viewed as a panacea, one should not overlook the power of our connection to animals. We may find some significant benefits derived from this relationship.
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Seizures, epilepsy, and subclinical electrical discharges are common in individuals with Autism Spectrum Disorder (ASD). Seizures are most commonly treated with antiepileptic medication but non-antiepileptic medication and treatments are used to treat seizures when seizures are difficult to control. Antiepileptic medication have a special role in ASD as some individuals with ASD have epileptic encephalopathies as a result of uncommon epilepsy syndromes such as Landau-Kleffner syndrome and electrical status epilepticus during slow-wave sleep. In addition, individuals with ASD have been found to have a high rate of seizure-like electrical discharges on electroencephalogram (EEG) despite not having any clear clinical symptoms of seizures. Such abnormalities are referred to as subclinical electrical discharges. While a wide range of antiepileptic treatments have been developed to treat epilepsy in general, few treatments have been studied on children with ASD specifically.

Success Rates

Success in variable and depends on the indication for treatment. In some cases, dramatic results occur with antiepileptic treatment. It is best to select the most likely treatment that will produce minimal side effects based on the profile of the patient. Poor results with a particularly treatment should lead to consideration of alternative therapies or to prompt the investigation of underlying medical disorders that have not been investigated. Seizure-like events that do not respond to antiepileptic treatments should be reviewed carefully. If a video electroencephalograph has confirmed an electrographic correlate to the clinical behavior, more extensive metabolic or neuroimaging investigations might be indicated.

Adverse Effects

Most antiepileptic treatments can have adverse effects. Adverse effects of antiepileptic drugs are highly dependent on the medication. In general, newer antiepileptic drugs, such as lamotrigine, oxcarbazepine, topiramate, levetiracetam, have few serious adverse effects than older antiepileptic drugs, such as phenobarbital, phenytoin, primidone, and 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 valproic acid on the liver, pancreas, and blood cells must be carefully monitored and valproic acid must be avoided in individuals with 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 antiepileptic drugs (phenobarbital, phenytoin, primidone) that have a high incidence of cognitive and neurological side-effects as adverse effects may exacerbate existing behavioral and cognitive abnormalities. In general, almost all antiepileptic drugs 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 antiepileptic drug and monitor the patient. Care should especially taken when using multiple antiepileptic drugs as adverse effects can be additive. Since almost all antiepileptic drugs elevate the rate to birth defects, it is important to carefully consider the choice of antiepileptic drugs in potentially sexually active females.

There are specific adverse effects that ever practitioner should be aware of and should communicate to the patient when prescribing 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 initially 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 three months. Hepatotoxicity is believed to be more prevalence in children under two years of age, so it is best to avoid prescribing valproate to very young children. In children with Alperts’ syndrome, a syndrome causes by depletion of mitochondrial DNA, valproic acid can be fatal. In general, L-carnitine may mitigate liver damage resulting from valproic acid and, thus, cotreatment with 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 considered evaluated.

Levetiracetam: Levetiracetam has a low incidence of serious adverse effects and is probably one of the safest antiepileptic drugs. The most prevalent adverse effects are behavioral, including agitation, aggressive behavior and mood instability. Levetiracetam has been linked to suicide in a few individuals without ASD. Preliminary reports suggest that cotreatment with pyridoxine (vitamin B6) helps reduce adverse behavioral effects.

Vigabatrin: Vigabatrin is associated with a progressive and permanent visual loss. Thus, its used is usually restricted to control of seizures in Tuberous Sclerosis.


Children With ASD have a High Incidence of Medical Disorders That May Guide The Practitioner To Choose a Particular Antiepileptic Drug.




	ASD Symptoms

	Avoid

	Possible Alternative






	Gastrointestinal Disorders

	Valproate

	Lamotrigine




	Mitochondrial Disorders

	Valproate

	Levetiracetam, Lamotrigine




	Poor growth

	Topiramate

	Lamotrigine




	Overweight

	Valproate

	Topiramate, Lamotrigine, Levetiracetam




	Behavioral problems

	Levetiracetam

	Lamotrigine, Valproate, Topiramate






Other Medications That Have Not Been Specifically Development as Antiepileptic Drugs Can Be Useful in Epilepsy That Is Not Well Controlled with Antiepileptic Medications.

Steroids: One-time treatment or regular scheduled treatments of high-dose steroids 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. 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: Regularly scheduled infusion of intravenous immunoglobulin may help in refractory epilepsy, particularly epileptic encephalopathy syndromes. 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. May individuals develop increasingly severe allergic reactions to intravenous immunoglobulin treatment. In such cases, changing the brand may reduce adverse effects.

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. Any dietary treatment should be conducted under the guidance of a trained professional. The ketogenic diet can cause acidosis (high blood acid) anyone on this diet needs to be carefully monitored.

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 changes should be monitored by a trained professional.

Surgery Can Be Useful In Epilepsy That Is Not Well Controlled with Other Treatments or Diets.

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. 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.

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 hospitalization. Brain surgery can have serious adverse effects, so this option is typically reserved for the most refractory patients.

Multiple Subpial Transection: If a dysfunctional portion of the brain is found but cannot be removed, it is possible for a neurosurgeon to make cuts small cuts in the brain areas surrounding the dysfunctional areas. Like corticetomy, this requires brain surgery which can have serious adverse effects and requires an extended in hospital workup.

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.

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

For More Information:

The Epilepsy Foundation of America

www.epilepsyfoundation.org

American Epilepsy Outreach Foundation

www.epilepsyoutreach.org
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Overview. The reduction in amount of fungi in the digestive tract is part of a larger group of interventions commonly called biological therapies. In this review, we will focus on the evidence for fungal involvement in the symptoms of autistic children, discuss the ways in which the amount of fungi in the gut can be reduced, and review the evidence that exists to support these practices.

Autism and Digestive Difficulties

Children diagnosed with autism do have considerable digestive difficulties. In 2003, Rosseneu studied eighty children diagnosed with autism who also had digestive symptoms, finding that 61 percent had abnormal gram negative endotoxin-producing bacteria, 55 percent had overgrowth of Staphylococcus aureus and 95 percent had an overgrowth of Escherichia coli. He did not find abnormal amounts of fungus.

Candida Overgrowth

The main fungal culprit implicated in autism is Candida albicans (Edelson, 2006). Generally this fungus is kept under control by the bacteria that live within the gut. However, exposure to antibiotics can kill these bacteria resulting in a proliferation of Candida. It lives on the moist dark mucous membranes which line the mouth, vagina, and intestinal tract. Ordinarily it exists only in small colonies, prevented from growing too rapidly by the human host's immune system, and by competition from other microorganisms in and on the body's mucous membranes. When something happens to upset this delicate natural balance, Candida can grow rapidly and aggressively, causing many unpleasant symptoms to the host. Vaginal yeast infections present the most common case in point.

High levels of Candida are thought to release toxins which are absorbed into the bloodstream through the blood, thereby causing difficulties. Edelson links an overgrowth of Candida to confusion, hyperactivity, short attention span, lethargy, irritability, and aggression. He further cites headaches, abdominal pain, constipation, excess gas, fatigue, and depression as linked to Candida overgrowth. Support for the Candida overgrowth theory is often sought in the observation that people treated for Candida become worse for two to three days before becoming better. This worsening is supposed to relate to “die-off” of the yeast. As the fungi die, their cell walls open, releasing the intracellular contents into the gut. Some components of this intracellular material are thought to be cause symptoms in humans. Further proof is offered in the form of organic acid analysis of the urine. When organic acids are found in the urine that are only produced by yeast, presumably the yeast are releasing these acids into the gut to pass through the gut wall into the bloodstream to be removed by the kidneys. Popular books on Candida include William Crook's The Yeast Connection Handbook. Organic acid urine testing is performed at The Great Plains Laboratory in Overland Park, Kansas.

Many children afflicted with autism have had frequent ear infections as young children and have taken large amounts of antibiotics. These are thought to exaggerate the yeast problem. Other possible contributors to Candida overgrowth are hormonal treatments; immunosuppressant drug therapy; exposure to herpes, chicken pox, or other “chronic” viruses; or exposure to chemicals that might upset the immune system.

Another reported reason for fungal overgrowth is a faulty immune system. A relationship between autism and immunity was proposed over forty years ago based on the detection of autoimmune conditions in family members of children diagnosed with autism (Money et al., 1971; Ashwood et al., 2004. Pardo and Eberhart, 2007). Numerous scientific reports of immune abnormalities in people with autism have been published (Ashwood and Van de Water, 2004, Hornig and Lipkin, 2001). These include defects in antibody production, imbalances between the different parts of the immune system, and higher rates of infections in children diagnosed with autism. The production of lymphocytes has been found to be decreased (Stubbs & Crawford, 1976).

A year later, Stubbs (1977) supported an altered immune response among “five of thirteen autistic children who had undetectable titers despite previous rubella vaccine, while all control children had detectable titers. This finding of undetectable titers in autistic children suggests these children may have an altered immune response.” Children diagnosed with autism do not always respond to vaccination, having no evidence of being immunized a year after a rubella vaccine was given.

In one study, 46 percent of families of children diagnosed with autism have two or more members with autoimmune disorders such as type I diabetes, rheumatoid arthritis, hypothyroidism, and lupus (Pardo & Eberhart, 2007). Antibodies have been found in children diagnosed with autism against their own nerves and their myelin covering, nerve receptors, and even brain parts (Jepson, 2007). The commonly recognized clumsiness of many autistic children has been linked to antibodies attacking the Purkinje cells in the cerebellum (Rout and Dhossche, 2008) which are the cells that control coordinated movements. Inflammation has been found in the brains of children with autism (Vargas et al, 2005).

Oxalic Acid and Yeast

Oxalate and its acid form oxalic acid are organic acids that are primarily from three sources: the diet, from fungus such as Aspergillus and Penicillium and Candida (Fomina et al, 2005, Ruijter et al, 1999; Takeuchi et al, 1987), and from human metabolism (Ghio et al, 2000).

Researcher Susan Owens discovered that the use of a diet low in oxalates markedly reduced symptoms in children with autism and PDD. For example, a mother with a son with autism reported that he became more focused and calm, that he played better, that he walked better, and had a reduction in leg and feet pain after being on a low-oxalate diet. Prior to the low-oxalate diet, her child could hardly walk up the stairs. After the diet, he walked up the stairs easier (Great Plains, 2008).

Oxalates in the urine are much higher in individuals with autism than in normal children. In one study, 36 percent of the children with a diagnosis of autism had values higher than 90 mmol/mol creatinine, the value consistent with a diagnosis of genetic hyperoxalurias, while none of the normal children had values this high.

Supplements can also reduce oxalates. Calcium citrate can be used to reduce oxalate absorption from the intestine. Citrate is the preferred calcium form to reduce oxalate because citrate also inhibits oxalate absorption from the intestinal tract. Children over the age of 2 need about 1000 mg of calcium per day (Great Plains, 2008). N-Acetyl- glucosamine is used to stimulate the production of the intercellular cement hyaluronic acid to reduce pain caused by oxalates (Vulvar Pain Foundation, 2008). Chondroitin sulfate is used to prevent the formation of calcium oxalate crystals (Shirane et al, 1988). Vitamin B6 is a cofactor for one of the enzymes that degrades oxalate in the body and has been shown to reduce oxalate production (Chetyrkin et al, 2005). Increased water intake also helps to eliminate oxalates (Great Plains, 2008). Probiotics may be very helpful in degrading oxalates in the intestine. Individuals with low amounts of oxalate-degrading bacteria are much more susceptible to kidney stones (Kumar et al, 2002). Both Lactobacillus acidophilus and Bifidobacterium lactis have enzymes that degrade oxalates (Azcarate-Pearil et al, 2006). Increased intake of essential omega-3 fatty acids, commonly found in fish oil and cod liver oil, reduces oxalate (Baggio et al, 1996).

Non-pharmacological Therapies

The most common means of restoring Candida populations to desirable levels is through ingesting healthy bacteria, generally species of Lactobacillus. These potions of bacteria are generally called probiotics, and are safe and effective. Reduction of dietary sugar and carbohydrates is also advocated, along with a yeast-free diet.

Saturated Fatty Acids

Undecylenic and caprylic acids are common medium-chain saturated fatty acids used to treat fungal infections. Common sources of caprylic acid are palm and coconut oils, whereas undecylenic acid is extracted from castor bean oil. Palm and coconut oil and castor bean oil are also used. Both have been shown to be comparable to a number of common antifungal drugs. A typical dosage for caprylic acid would be up to 3600 mg per day in divided doses with meals. Undecylenic acid is commonly taken in dosages of up to 1000 mg per day in divided doses.

Useful herbs include berberine, an alkaloid found in an herb called barberry (Berberis vulgaris) and related plants as well as in goldenseal, Oregon grape root and Chinese goldthread. This herb is commonly used in Chinese and ayurvedic medicines for its antifungal. Oregano vulgare is an effective antifungal. Carvacrol, one of its components, was found to inhibit Candida growth. Garlic (Allium sativum) contains a large number of sulphur containing compounds with antifungal properties. Because of the many different compounds with anti-fungal properties in garlic, yeast and fungi are less likely to become resistant. Fresh garlic was significantly more potent against Candida albicans than other preparations. Colloidal silver is a suspension of silver particles in water. Colloidal silver is said to be effective against yeast and fungi species including Candida. It works by targeting the enzyme involved with supplying the fungus with oxygen. Cellulase is the enzyme that breaks down cellulose, the main component of the yeast cell wall. When it comes into contact with yeast cells, the cell wall is damaged and the organism dies. Plant tannins are natural substances found in black walnut and other plants. They are found in red wines and redwood trees. They have an antifungal effect.

Antifungal medications.

Antifungal medications include fluconazole, ketoconazole, itraconazole, or terbinafine and are used, sometimes for as long as one to two months. Antifungals are usually monitored with liver function tests every one to three months, since these drugs can cause liver damage. Sometimes Amphotericin B is used as an oral liquid because it is not absorbed by the intestines into the blood stream but will still kill intestinal yeast. Nystatin is another oral medication that is not absorbed by the intestines and is relatively safe to use over long periods of time.

Outcomes

No systematic studies have been conducted of antifungal regiments for children diagnosed with autism. Difficulties exist in making such studies. Autism is most likely what is called a polymorphic condition. Many pathways lead to the same symptoms. Some of these pathways could involve Candida; others, not. Finding the children who would respond could be a challenge. Many case reports exist of children who have improved with antifungal treatment. Case reports, however, cannot rule out the possibility of the treatment working because of what I call the “Pygmalion effect”—that people become what we expect them to become. It's a kind of social placebo effect. When we believe in a treatment, we can make it powerfully effective, even though it may have no intrinsic biological efficacy

In general, candidal overgrowth in the intestines of children diagnosed with autism has not been documented (Wakefield et al., 2000) by endoscopy. In 1995, two brothers were reported whose symptoms were associated with Candida overgrowth. Both improved following Candida elimination (Shaw, 1995).

One example of a common kind of story comes from the book, Feast Without Yeast: 4 Stages to Better Health: The authors’ 4½-year-old son was writhing on the floor screaming. “He had been behaving this way on and off for six months…. At age two he had been fine. From two-and-a-half to age four, his development had slowed down, but had not stopped. Starting a few days after his fourth birthday, he began to lose his speech…

“He lost his toilet training, stopped eating and lost… weight…. [He] could not use his hands. He sat in a swing spinning much of the day. He had lost all emotional contact except with his mother, and that was fleeting…

“We took away chocolate, peanut butter, orange juice, aged cheeses, and some other foods. The improvement was immediate. Avi looked and acted as if a weight had been lifted from his head. Only then could we see the onset of separate headaches, when we would make a mistake and give him foods we weren't supposed to, or when he would eat something that we learned later caused problems. We saw the headaches set in about three times a week instead of being chronic.

His symptoms… began to diminish. He no longer screamed all the time. His behavior improved. He seemed more with us, more engageable. If he accidentally ate the wrong foods, the screaming began again…”

“We got our next break about eight weeks later with the Jewish holiday of Passover. For this holiday, all foods containing yeast, leavening and fermented foods are eliminated. This holiday lasts eight days. Three days into Passover, our son was clearly improving again. He appeared much more comfortable…. His behavior had improved to the point that he was accepted into a special education speech and language summer program.

“After that first Passover holiday, one of the many health care professionals we were seeing suggested we look at an outstanding book called The Yeast Connection by Dr. William Crook. Dr. Crook compiled treatment histories of people who have problems with something called Candida albicans, a type of fungus which at times resembles yeast. We found that Dr. Crook recommended eliminating many of the foods we had found to be problematic for Avi, although there were some very significant differences at that time…. Within a few days of starting on the nystatin, Avi made a year's growth in playground development. He got off the swings, where he usually spent his hours of playground time. He began climbing jungle gyms, sliding down slides, and beginning to look like a four year old kid again. Avi still did not get his speech back, but he was beginning to be able to function.

Once we eliminated barley malt and all other malted products (maltodextrin, malted barley flour, and so on), vinegar, and yeast, the improvement was dramatic. We began to see the light at the end of the tunnel, but little did we know how long that tunnel was. Reaching the end of the tunnel is still a goal, although after more than eight years, we are much closer. Eight years ago, simply decreasing Avi's headaches to once a week or once every two weeks, and seeing his behavior improve and his autistic symptoms decrease, were major victories. We had turned the tide before we lost Avi altogether. He was coming back to us, very, very slowly. It took two more years, and much more experimentation, to completely eliminate Avi's debilitating headaches. Another two years of experimentation eliminated Avi's eczema and itching.

“Many people ask us whether this treatment has been a cure; for our son. We cannot say that it has been, but we cannot say that it has not been. Avi still does not talk fluently, but he has words, and can communicate. He types independently, too.

“Talking is not the only important part of life. Avi now is able to relate to people emotionally. He is out of pain.

Avi has now started his fourth year of high school, and is doing great.

“Before we began treating Avi with dietary intervention, Avi could not tolerate the presence of other children before starting on this diet. He could not tolerate being touched. Now Avi loves tickles, hugs, and touches, even from strangers.”

Another famous case occurred in 1981, when Duffy, the 3½-year-old son of Gianna and Gus Mayo of San Francisco began to developmentally regress. The Mayos were lucky enough to take Duffy to allergist Alan Levin who found that Duffy's immune system was severely impaired. Duffy had been given a number of treatments with antibiotics, which were intended to control his ear infections. Levin tried Nystatin, an antifungal drug which is toxic to Candida but not to humans. Duffy at first got worse (a common reaction, caused by the toxins released by the dying Candida cells). Then he began to improve. Since Duffy was sensitive to molds, the Mayos moved inland to a dryer climate. Since Candida thrives on certain foods (especially sugars and refined carbohydrates) Duffy's diet required extensive modification. Duffy became active, greatly improved child with few remaining signs of autism. The Los Angeles Times published a long, syndicated article about Duffy in 1983, which resulted in letters and phone calls from parents of autistic children throughout the country. There were many autistic children whose problems started soon after long-term antibiotic therapy, or whose mothers had chronic yeast infections, which they had passed along to the infants.

I have similar cases to report. I can say that the process of eradicating Candida has benefited many children in my practice. What I cannot say is that the problems were caused by the Candida. Healing is a process. When we believe in a process, then healing happens. David Peat in Blackfoot Physics, discusses the embeddedness of the English language in nouns and in a linear, mechanical, “thing” view of the world. We want things to work. Instead, it is more common that processes work. The process of eliminating Candida has helped many children, which is different from saying that eliminating Candida helped them. I don't know how many “things” are interchangeable in a process of healing. I don't know how much any individual “thing” matters. Double-blind, randomized, controlled trials are ideal for comparing to things. They are poor for determining if a process of healing can help a particular condition. Within a process of healing, these trials help us to compare two “things”. We have yet to accomplish a clinical trial on eliminating yeast, but, for now, I continue to enthusiastically pursue the process of healing through eliminating yeast. This process I know to work.
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Dr. Jonathan Tarbox is the Director of Research and Development at the Center for Autism and Related Disorders. Dr. Tarbox has worked in a variety of positions in the fields of behavior analysis and autism, including basic research, applied research, and practical work; with individuals with and without autism and other developmental disabilities, of all ages, and their families and care providers. His early career involved positions at both the New England Center for Children and the Kennedy Krieger Institute. Dr. Tarbox is a Board Certified Behavior Analyst-Doctoral and has a PhD in Behavior Analysis from the University of Nevada, Reno. Dr. Tarbox has over 40 publications in peer-reviewed journals, book chapters in scientific texts, and articles in popular media, and serves on the editorial board of several scientific journals. Dr. Tarbox's primary research interests include verbal behavior, rule-governed behavior, private events, and recovery from autism.
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Dr. Doreen Granpeesheh has dedicated over thirty years to helping individuals with autism lead healthy, productive lives. While completing her PhD in Psychology under Ivar Lovaas, she worked on the world-renowned 1987 study that showed a recovery rate of nearly 50%. Dr. Granpeesheh is a licensed psychologist in four states and is a Board Certified Behavior Analyst-Doctoral (BCBA-D). In 1990 Dr. Granpeesheh founded the Center for Autism & Related Disorders (CARD). CARD achieves success with every child through world-class treatment, staff training, curricula, and research. CARD provides services at 18 clinics in six U.S. states, as well as sites in Australia, New Zealand and partnerships in Dubai and Johannesburg. CARD employs over 800 staff and is a leading employer of BCBAs. Dr. Granpeesheh is on numerous Scientific and Advisory Boards for governmental and advocacy groups, and is the recipient of frequent honors, including the 2011 American Academy of Clinical Psychiatrists Winokur Award.



Treatment programs for children with autism that are based on Applied Behavior Analysis (ABA) have exploded over the last two decades and the result may appear to be a dizzying array of terminology, acronyms, and brands. Many parents of children with ASD may find it confusing and frustrating to navigate all of this information. This chapter will attempt to help by providing a brief overview of the core defining features of ABA programs, as well as describing the major models, brands, and acronyms.
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