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				Introduction

				What a difference a few years make! It was only a short time ago that few people had ever heard of celiac disease. And, when it was a subject of discussion, the conversation was typically rife with misconceptions, misapprehensions, and misinformation. Compounding this unfortunate scenario was the fact that celiac disease was little taught in medical schools, and, outside of select health care disciplines, was off the medical radar. Heck, it wasn’t just off the radar; it was somewhere south of Alpha Centauri. Well, that was then and this is now. How topical is celiac disease these days? How much importance is now properly placed on this common condition? Well, let’s put it this way: You have in your hands an entire book devoted to the subject!

				There’s not much to love about having celiac disease. Celiac disease can make you feel crummy. It can lead to damage to your body. It requires constant treatment and vigilance. And it’s a lifelong condition. So if you think that being dealt a celiac disease diagnosis is patently and profoundly unfair, we won’t disagree because you’re right; it is unfair. But here’s the thing: Although having celiac disease is no piece of cake, the wonderful thing — the absolutely . . . wonderful . . . thing — is that you can be entirely healthy with your celiac disease. You can live a full, active, long and productive life with your celiac disease. You can explore the ocean depths or climb the Himalayas. You can work on the city subway or have a top-floor office in the nearest skyscraper. You can play in the NFL or play in the backyard sandbox (age permitting!). And, as for celiac disease not being a piece of cake, well, actually you can have a piece of cake . . . so long as it doesn’t contain a nutrient called gluten. As we look at in detail in this book, avoiding gluten is the key to successfully living with celiac disease. The world can be your oyster (hey, oysters are gluten-free so have as many as you want) and in this book we show you how.

				About This Book

				We’ve written this book for people living with celiac disease, and in case you think this phrase is ambiguous, this is by intention because if one member of a family has celiac disease, everyone in the family is very much living with celiac disease. Which is all to say that we hope Celiac Disease For Dummies is helpful whether you are the one who has celiac disease or you are reading this book because someone you care about — a child, another family member, or another loved one — has the condition.

				Throughout this book, when we discuss celiac disease as causing one or another problem, we are typically talking about untreated or insufficiently treated celiac disease. Celiac disease that is properly treated (by, as you will discover, meticulously following a diet free of a nutrient called gluten) typically causes . . . nothing! Also, whenever we use the term active celiac disease, we are again referring to celiac disease that is untreated or insufficiently treated, in which case there is still active inflammation in the small intestine (something which we explain in detail in Chapter 2).

				We hope you find this book helpful, interesting, informative, and even entertaining. We’d truly love to get your feedback. You can reach us by e-mail at celiacdisease@ianblumer.com.(We apologize in advance, however, for our being unable to provide responses for medical advice.)

				Conventions Used in This Book

				This book is co-written by Sheila (hi) and Ian (hello). Sheila lives in Charlottesville, Virginia, and Ian lives in Toronto, Ontario. So, begging the indulgence of our Canadian readers, we’ve elected to use U.S. spelling since that is what most of our readers use.

				Most people living in Canada and the United States receive the bulk of their health care from a physician, but increasingly people are also (or, instead) seeing physician assistants, nurse practitioners, and other important allied health care professionals. Because it would be onerous to repeatedly write out (and, we suspect, boring for you to read) each of these titles, we hope you will indulge us and, when we write that we recommend you “see your physician” or “see your primary care provider,” that you will read this to mean we are advocating that you contact whichever health care professional acts as your main health care provider.

				And speaking of health care providers, throughout this book we discuss the terribly important role of registered dietitians in assisting people living with celiac disease to take charge of their condition by healthy, gluten-free eating. Registered dietitians have passed stringent academic requirements and are part of an officially certified health care profession. Again, because it gets awfully repetitious to add the word “registered” before each use of the word “dietitian,” whenever we use the word “dietitian” we are specifically (and only) referring to registered dietitians. Similarly, when we use the word nutritionist we are once again using this term interchangeably with registered dietitian.

				Following are a few other standard conventions you’ll see in this book:

				Italic type is used for emphasis and to introduce new terms.

				Bold indicates the action parts in numbered steps. It also emphasizes the keywords in a bulleted list.

				Web addresses show up in monofont.

				What You Don’t Have to Read

				We hope that you’ll find everything in this book to be both interesting and helpful; however, there are a couple of things that, should you wish, you can take a pass on without missing out on any essential information. 

				Sidebars are shaded areas that contain additional, often scientifically-based detail on selected topics. 

				Paragraphs that follow a Technical Stuff icon (we explain what icons are all about later in this Introduction) are, as you might surmise, comprised of, well, technical stuff.

				Reading these materials can be deferred indefinitely (unless you’re married to us in which case — Peter and Heather take note — we’ll be mortally offended and deeply hurt if you don’t read every single word we’ve written!).

				Foolish Assumptions

				We have written this book based on the assumption that whatever your knowledge of celiac disease, you want to learn more. Period. If you know nothing about celiac disease you will find this book allows you to readily discover the basics, and if you’re already acquainted with the condition, you’ll discover additional details to meet your needs.

				How This Book Is Organized

				This book is divided into six parts to help you readily find the information you’re seeking.

				Part I: Dealing with the Diagnosis of Celiac Disease

				In this part, we define the condition and look at how it can impact you emotionally and psychologically. We also take a journey down the gastrointestinal tract and look at how it functions both normally and when injured by celiac disease. You’ll discover possible causes for celiac disease (gluten triggers the condition, but why this happens to some people and not others is largely a mystery), the way in which celiac disease is diagnosed, who should be tested for it, and the different types of celiac disease.

				Part II: How Celiac Disease Can Make You Feel

				Some people with undiagnosed celiac disease have nary a symptom while others feel like they’ve been hit by a train. In this part, we look at the many different symptoms that can be caused by celiac disease and we point out symptoms that might otherwise be potentially passed off as being unrelated. We also look at conditions, like anemia, that can be caused by celiac disease, and other conditions, like type 1 diabetes with which celiac disease can be associated.

				Part III: Treating Celiac Disease

				The key to successfully managing celiac disease is the complete elimination of gluten from your diet. We explore this essential nutritional consideration in detail in this part. We also provide helpful tips for shopping and cooking gluten-free and what to do should your diet seem not to be working. Also, we explore alternative and complementary treatments.

				Part IV: The Long Term: Living and Thriving with Celiac Disease

				Until a cure is found, if you have celiac disease today, you’re going to have it tomorrow, the next day, and for the foreseeable future. Therefore, it’s helpful to know how to deal with celiac disease at various stages of life. In this part, we look at how celiac disease can be managed from childhood to adulthood. We also look at how you and your health care team can monitor your celiac disease both when it’s under control and when it seems not to be. Lastly, we explore some potentially exciting future therapies that may make living with celiac disease a lot simpler.

				Part V: The Part of Tens

				The Part of Tens presents key information that you won’t want to miss. Here you discover ten frequently asked questions (likely including those you may have asked yourself), ten tips for living normally, and ten myths, misperceptions, and falsehoods you may have heard about celiac disease.

				Part VI: Appendixes

				The Internet is an invaluable, but sometimes intimidating (or, even worse, misleading) resource. In this part, we provide a handy-dandy list of helpful celiac disease Web sites worth visiting and a listing of organizations for people living with celiac disease.

				Icons Used in This Book

				There exist political, intellectual, social, and goodness knows how many other icons in society. Well, we don’t discuss those here! No, the icons we mention here are those that serve as little flags or identifiers — bookmarks if you will — that let you know what information you’re going to find in the paragraph that follows.

				[image: anecdote.eps] This icon signifies that we’re sharing a story about a patient. These stories have been specifically selected because they contain elements that you may well relate to. (The names and other identifiers have been changed to maintain confidentiality.)

				[image: jargonalert.eps] This icon lets you know that we’re about to drop some medical jargon on you. Don’t be alarmed; we then define or explain the term before we move on.

				[image: technicalstuff.eps] This icon indicates we’re providing information of a technical nature. You may find this interesting to read, but it is not fundamental to your understanding of celiac disease.

				[image: remember.eps] When you see this icon, it means the information is essential and you would be well served to pay special attention.

				[image: healthcareprovider.eps] Many — indeed most — aspects of living with celiac disease you can manage quite nicely on your own, thank you very much. But there are times when you need to seek medical attention. This icon lets you know we’re discussing something that will require you to see your primary care provider (be it your family physician, physician assistant, nurse practitioner, and so forth), your celiac disease specialist physician, your dietitian or another member of your health care team in order to get help.

				[image: tip.eps] This icon indicates that we’re sharing a practical piece of information that will arm you with a time-saving or grief-avoiding measure.

				[image: warning_bomb.eps] This icon means we’re discussing critical issues and that immediate or imminent harm could come to you if the information is overlooked or not heeded.

				Where to Go from Here

				Celiac Disease For Dummies is written in modular format, which is basically a fancy way of saying that this book is structured so that you can open it to whatever topic interests you at a particular time rather than having it to read it from front to back. Having said that, if you have no familiarity with celiac disease, you may find that reading it in just that way works best for you.

				Not sure where to start? Well, recognizing there isn’t a bad place to begin your journey of discovery, if you’ve just been diagnosed and are finding the whole notion of having celiac disease overwhelming, have a look at Chapter 1 to discover the emotional impact of being told you have celiac disease. Alternatively, you may want to flip to Chapter 2 and delve right into an exploration of the human gut, how it works, and what happens to the gut if you have celiac disease. Or you may want to do what Ian does whenever he takes a For Dummies book home (other than the ones he’s written!) and start by reading the Part of Tens chapters. Sure, some of it won’t make sense until you’ve read other parts of the book, but you may still find it the most interesting section of all to read.

			

		

	
		
			
				Part I

				Dealing with the Diagnosis of Celiac Disease

				
				[image: 160367-pp0101.eps]
			

				In this part . . .

				Being diagnosed with celiac disease is, for many people, both a shock (who wants to be told you have a disease for which there is no cure?) and a relief (knowing that with a change to your diet you can maintain good health). In this part, you find out how the diagnosis of celiac disease is made, the psychological and physical impact of the condition, and the various types of celiac disease.

			

			
		

	
		
			
				Chapter 1

				Finding Out You Have Celiac Disease

				In This Chapter

				Understanding celiac disease

				Coming to terms with the diagnosis of celiac disease

				Considering how celiac disease can make you feel

				Treating celiac disease

				Living well with celiac disease

				Coping with a celiac disease diagnosis

				Looking at celiac disease support groups

				When you first find out that you or your loved one has celiac disease, you may be shocked. No one likes to hear bad news, and, as so often happens in this type of situation, you may recall little other than the words celiac disease from the conversation you have with your doctor that day.

				Over the next few days and weeks, your mind may race non-stop as you mull over your new diagnosis and try to come to grips with it. Or, if the diagnosis is brand new to you, perhaps you are right now in the process of trying to deal with the news.

				Celiac Disease For Dummies provides you not just with the facts about celiac disease, but the tools to help you master it. In this chapter, our goal is to help you understand and come to terms with your diagnosis.

				Getting to Know Celiac Disease

				Celiac disease, also known as celiac sprue, non-tropical sprue, and gluten-sensitive enteropathy, is a condition in which consuming gluten — a protein found in wheat, rye, barley, and some other grains — leads, in susceptible people, to damage to the lining of the small intestine, resulting in the inability to properly absorb nutrients into the body. This can lead to many different symptoms, including fatigue, malaise (feeling generally poorly), bloating, and diarrhea. Left untreated or insufficiently treated, celiac disease can lead to damage to other organs. If properly treated, celiac disease typically leads to . . . nothing!

				[image: technicalstuff.eps] In your travels, you may see the word celiac spelled as coeliac. Both terms refer to the same condition. Celiac is the spelling far more commonly used in North America and, hence, the spelling we use throughout this book. Incidentally, the term celiac (or coeliac) comes from the Greek word Koila, which refers to the abdomen.

				Doctors have known about celiac disease for a long time. Articles describing individuals suffering from diarrhea (most likely due to what we now call celiac disease) first appeared over two thousand years ago. It was, however, Dr. Samuel Gee who, in London, England in 1887, first described the condition in detail and even presciently observed that successful therapy was to be found in changing a patient’s diet.

				Dealing with the Diagnosis of Celiac Disease

				Perhaps you are already aware (and if you’re not, you soon will be as it is a recurring theme in this book) of the key role that a nutrient called gluten plays in triggering celiac disease. As we discuss in Chapter 2, however, although gluten triggers the condition, that’s not quite the same as saying it causes the condition.

				By way of analogy, if ever you were working on your computer and you routinely pressed a key only to suddenly have your computer crash, one could appropriately say that pressing the key triggered the crash, but an underlying software glitch caused the problem in the first place.

				What, then, causes celiac disease? The quick answer is we don’t know. The more complicated answer is a combination of having a susceptibility to the condition by virtue of one’s genetic make-up in conjunction with some as yet unknown environmental factor. Chapter 2 contains the full story on the cause, as best we understand it, of celiac disease.

				Unless people are ill with some sort of gastrointestinal (GI) ailment, they understandably generally think little, if at all, about the incredibly complex processes involved in extracting the good from the food we eat and ridding our bodies of the stuff we don’t need. That makes sense. When celiac disease enters your life (either directly or by virtue of a family member now being affected by it), however, having some familiarity with your GI system proves beneficial. Chapter 2 explains how your GI system works when you’re healthy and how it malfunctions when you have celiac disease.


				Discovering celiac disease

				The first definitive report of celiac disease was made by Dr. Samuel Gee in London, England in 1887 in his seminal study “On the Coeliac Affection.” Dr. Gee astutely observed that “if the patient can be cured at all, it must be by means of diet.”

				He experimented with various diets and noted that “A child, who was fed upon a quart of the best Dutch mussels daily, throve wonderfully, but relapsed when the season for mussels was over.” It is, perhaps no surprise to any parent that Dr. Gee also reported, “Next season (the child) could not be prevailed upon to take them.”

				In 1950, the link between celiac disease and wheat was finally established. In that year, Dr. Willem-Karel Dicke, a Dutch pediatrician, reported that children with symptoms of celiac disease got better when wheat was removed from their diet.

				His discovery was based on observations that during World War II — during which wheat products were in short supply in Holland — previously unwell children, now deprived of wheat-based products, had relief from their symptoms with them only to return upon the reintroduction of wheat into their diet after the end of the war.

				With the realization that the absence of wheat relieved symptoms and the availability of wheat resulted in symptoms, Dr. Dicke joined that pantheon of clever people who, by using just their keen powers of observation, had made discoveries that were to improve the lives of millions of people.



				Some diseases are easy to diagnose. Tell a doctor you have spells where you see flashing lights followed by a throbbing headache, and, dollars to donuts, the doctor will quickly inform you that you may be suffering from migraine headaches.

				Diagnosing celiac disease is never that simple. It involves an interview and examination by a physician, and necessitates investigations typically including blood tests and always having a fiberoptic scope passed through your mouth, down your esophagus, through your stomach and into your small intestine where a biopsy is then taken. Okay, we admit, that may not sound particularly pleasant, but as you see in Chapter 3, it ain’t so bad at all.

				If you are diagnosed with celiac disease, or if a close relative has it, you may be wondering whether other family members are similarly affected. In Chapter 4, we look at who should be screened (tested) for celiac disease and how the screening should be done. In Chapter 5, we discuss the different types of celiac disease, including those forms typically found at the time of screening.

				Knowing How Having Celiac Disease Feels

				It could well be that you were diagnosed with celiac disease after having been unwell for quite some time. If so, then when you read this section’s heading (“Knowing How Having Celiac Disease Feels”), you may have said to yourself, “Hey, I can tell you how it feels. It feels crummy. I had belly pain and I had indigestion and I had . . . ” Yup, those things sure can happen. But so too can many other symptoms or, on the other side of the spectrum, few or even no symptoms at all.

				In Chapter 6, we look at the whole panoply of symptoms one can experience if one has celiac disease. Some of these may lead you to nod your head in recognition (such as the symptoms we just mentioned), and some may take you by surprise (such as discovering the link between celiac disease and conditions as varied as skin rash and infertility).

				As we mentioned earlier in this chapter, if left untreated or insufficiently treated, celiac disease can not only make you feel unwell, but it can lead to serious damage to your body (including causing complications like osteoporosis, anemia, and more).

				In Chapter 7, we take a detailed look at these potential complications and how to avoid them. In Chapter 8, we look at the many ailments that are not directly caused by celiac disease, but are associated with it. We describe the kinds of symptoms these ailments cause and the symptoms to which you should pay the most heed.

				For many people, the most feared complication of celiac disease is cancer. Thankfully, celiac disease seldom leads to this, but it can. In Chapter 9, we make you aware of the types of cancer that are linked to celiac disease and, most important, early warning signs on which you should keep a close watch.

				Treating Celiac Disease

				Celiac disease can make you feel unwell. It can be a hassle to live with. It can cause complications, including damage to your body. Oh joy. So now the good news: You have ultimate power over this condition. Even better, this power is derived not from taking a truckload of pills — or, indeed, any pills at all; no, this power is derived from you modifying your diet to eliminate any and all gluten.

				Modifying your diet to eliminate gluten intake, however, isn’t simple and requires lots of work and, like they say about the price of freedom, eternal vigilance. In Chapter 10, we look in detail at what constitutes a gluten-free diet and provide all sorts of tips to help you make the necessary changes to the way you eat and how you eat. And, speaking of vigilance, we also look at hidden sources of gluten for which you should be on the lookout.

				When it comes to celiac disease, gluten is the most important nutrient that affects the health of your GI system, but it’s not the only one. As you see in Chapter 11, celiac disease can lead to low iron levels and difficulty digesting certain milk products (a condition called lactose intolerance).

				Infrequently, but sometimes, despite carefully following a gluten-free diet, a person continues to feel unwell. Could it be that gluten is sneaking its way into your diet? Or could it be, perhaps, that you either don’t have celiac disease (doctors do make mistakes, including mistaken diagnoses) or that you have an additional ailment that’s causing your symptoms. In Chapter 12 we explore these possibilities.

				Chapter 13 looks at alternative and complementary therapies that some people with celiac disease sometimes consider employing.

				Living and Thriving with Celiac Disease

				Although people living with celiac disease share many similar challenges, differences exist for some people based on age, living condition (home or in a college dorm for instance), and special circumstances such as attempting to conceive, or being pregnant. Chapters 14 and 15 cover living — and thriving — with celiac disease in these situations.

				Perhaps it’s been some time since you were diagnosed with celiac disease and you are nicely on track with your gluten-free existence. What then? Do you need to be monitored for celiac disease-related health issues? If so, how should the monitoring be done? Chapter 15 describes the ongoing care of celiac disease and ways that you can continue to empower yourself.

				Better ways of managing celiac disease may emerge in the future. Indeed, there may come a time when you may not need to follow a gluten-free diet. In Chapter 16, we explore these and other possible options for dealing with celiac disease that may come about someday.

				Handling the News

				From the time you were first told you (or your loved one) had celiac disease until the time you picked up and started reading this book, you probably have experienced many different feelings and conflicting emotions.

				If you were feeling poorly — especially if this had been going on for a long time — with typical symptoms of celiac disease (we discuss these in Chapter 6), you likely felt relief that the cause of your troubles was identified and that treatment would make you feel better. At the same time, you may have been understandably upset that you had been saddled with a diagnosis for which there is no cure. All these feelings are perfectly normal.

				In this section, we look at a few of the different types of feelings that people experience after being diagnosed with celiac disease.

				Experiencing denial

				Your first reaction upon being told that you had celiac disease may have been surprise; indeed, you may have been stunned. And it could be that, as the impact of being told you had this life-changing disease sunk in, you doubted it could be the case.

				“Me? Celiac disease? No way,” you may have said to yourself or others.

				You may have then looked up information on the Internet and found that your symptoms didn’t match all of those listed on some Web sites; this may have provided additional justification to your feelings of denial.

				But you still weren’t feeling as well as you should or your lab tests showed you were deficient in certain nutrients, or your bone density was low (as seen with osteoporosis), or you had some other feature of celiac disease which, try as you might, wasn’t going to disappear. Eventually, you likely came — perhaps grudgingly — to accept that you had the condition. Or perhaps as you read this book, you have only recently been diagnosed and you still can’t believe it. Either way, these feelings are perfectly natural.

				Being angry

				If you felt angry after you were told you had celiac disease, rest assured, this is normal and perfectly understandable. You’ve got enough going on in your life without being told there is another issue you have to contend with.

				[image: anecdote.eps]

				“Celiac disease? Me? It can’t be.”

				A long, long time ago, when Ian was a naïve young thing in second year medical school, he was asked by the attending physician in the teaching hospital clinic to inform a 45 year-old patient that his test results had come back showing that he had celiac disease. Ian recalls sitting down beside the man and telling him the news and then explaining in great detail — and over considerable time — the rationale leading to the diagnosis, how the patient’s symptoms fit, how the blood tests were abnormal, and how a small intestine biopsy showed irrefutable evidence.

				Finishing his lengthy monologue, Ian prepared to answer the patient’s first question which surely was going to be “Okay, so how do we treat this?” or, perhaps, “What caused this?” or some such thing. Instead, the man looked Ian square in the eyes and said, “I don’t believe it.” And added, “I don’t mean to sound rude, but your tests must be wrong; there’s been some mistake. There’s no way I have celiac disease.”

				With that, the man stood up, thanked Ian for his time, and left. Ian recalls feeling stunned that, despite incontrovertible evidence to the contrary, the patient was convinced that he didn’t have celiac disease. As it turned out, the gentleman returned to the clinic a few months later after having continued to feel unwell and having come — with reluctance — to accept the diagnosis and begin treatment. (And Ian came to learn that denial is a normal part of the process of coming to terms with unwelcome news.)



				Having celiac disease isn’t like having a strep throat or bladder infection that will quickly go away after a few days of antibiotics; if you have celiac disease today, you will have it tomorrow and next week and next month and next year, too. And who wants that? Nobody.

				It’s also perfectly understandable to be angered by the “work” of having celiac disease. All of a sudden, you need to spend far greater effort when shopping and cooking, not to mention the additional expense of buying food that is gluten-free. Also, in addition to the usual considerations regarding fat content, calories, sodium, and so forth, you now also need to scrutinize everything you eat to ensure that it doesn’t have gluten.

				The diagnosis of celiac disease may not be what led to anger. You may be angry that the diagnosis wasn’t made earlier. Many people go months or even years, feeling unwell all the time, before their celiac disease is discovered. During this time, other, incorrect diagnoses may have been made or people may have been told that their problem was “all in your head” or “due to nerves.” No wonder a person in this situation feels frustrated or angry.

				Another source of anger arises when a person with a delayed diagnosis reflects on the lost opportunity to have prevented complications from celiac disease (such as, for example, osteoporosis).

				By the way, we are not casting stones here. Celiac disease is an ailment that can both mimic and masquerade as many other diseases and a delayed or missed diagnosis is not uncommon; indeed, many an excellent physician has overlooked this diagnosis.

				Regardless of the source of your anger, the thing is, feeling angry isn’t useful treatment. Eventually, anger has to be left behind so that you can get on with your life and get back to and maintain a state of good health.

				Feeling sad

				Feeling sad upon hearing bad news is perfectly understandable and normal. You may find, however, that if you’ve been feeling unwell (especially if it’s been for quite some time), your sadness will be mixed with relief now that treatment will get you feeling better in short order. You should realize, however, that even after your celiac disease symptoms are controlled, you may at times feel sad that you have celiac disease. With time, that too will pass.

				Taking the next step

				Upon finding out that you have celiac disease, you experienced times when you felt angry or sad, and perhaps you even denied that you had celiac disease. None of these feelings have gotten your symptoms to go away or your blood tests to normalize, and now you’re ready to take the bull by the horns (speaking of which, if you choose, you can take more than the bull’s horns because unprocessed meat doesn’t contain gluten!) and deal with your diagnosis. Wonderful. As you learn the ins and outs of living a gluten-free existence, don’t get mad at yourself if, from time to time, some of your old angst shows up. That is normal and will pass.

				When you’re feeling down or frustrated or simply upset at having celiac disease, you may find the following coping strategies helpful:

				Be a positive thinker. Focus on how much better you will feel once you’re following a gluten-free diet or, if you’re already on treatment, how much better you already feel. Unlike so many other diseases, you have the power to control things without requiring medication.

				Know that you’re not alone. Recognize that there are health care professionals — most importantly, dietitians — who are there to help you learn what you need to know. You’re not on your own!

				Involve your family. As you learn about living gluten-free, you can share your newfound knowledge about nutrition with your partner and your children. You will find that you are — or will shortly become — a true nutrition resource! Also, involving your family allows them to provide you with the support and encouragement you may need and want from time to time.

				Seek out a celiac disease support group. Find a support group, either one that meets in your community or an online one. We discuss online support groups in the next section.

				Finding Information and Support on the Internet

				We certainly hope that you will find this book a helpful tool to assist you in your quest to find out more about your celiac disease, but we also recognize that a vast amount of additional information is available in Cyberspace. (How vast? Last time we checked, using our favorite search engine on the term celiac disease, we got 4.6 million hits. Wow!)

				Some of the information you find online is good, and some is, to put it charitably, not quite as good (or downright awful to be quite frank). In this section, we look at how you can use the Web to find more information about celiac disease and how you can seek out Internet support groups to lend you a cyber-hand when you need it.

				Knowing whether an Internet site is reputable

				Okay, sure, sometimes it’s obvious when an Internet site is not to be trusted, like if you were to come across a site called www.wesellusedcarsandwealsocureceliacdisease.com. But most of the time, it’s not nearly so easy to tell whether you’ve reached a cutting edge, state-of-the-art site, or one that is far less reputable.

				A Web site that is credible and provides reliable information and advice (recognizing that, of course, none of these criteria guarantees the site will be sound) generally does the following:

				Reports facts objectively. The site provides information in an even-handed way and avoids sensationalism.

				Relies on science. The site doesn’t rely on testimonials to the exclusion of science. An unusual or unique treatment that appeared to help a person with celiac disease isn’t proof that it worked; perhaps the person got better for an unrelated reason.

				Uses ads responsibly. The site doesn’t have advertising or, if it does, the ads, like the site, are not over-the-top declarations encouraging you to buy “instant cure” miracle-type products.

				Aims primarily to inform, not to sell. If the site is run by a scientific organization, hospital, health care clinic, or recognized expert on celiac disease, the site is likely very reputable. If the site is owned and run by a company that is marketing a product, question whether the information on the site is appropriately dispassionate and even-handed. Such company-owned sites may be perfectly reasonable and good sources of information; it’s just necessary to question it, that’s all.

				[image: tip.eps] One clue that a site is run by a scientific or academic — rather than a commercial — institution is the appearance of “.org” or “.edu” rather than “.com” in its Web address. You can find many exceptions to this general rule, but it represents a good starting point.

				Identifies its author. The author or authors of the site are identified and, ideally, the site provides background information regarding important details such as their professional qualifications and academic affiliations (if any).

				[image: tip.eps] Use a search engine, such as Google or Yahoo, to search the Internet for the names of a Web site’s authors. You may discover an author has written hundreds of scientific articles, which is good, or you may discover that they’ve just lost their medical license because of incompetence — which, ahem, is bad.

				Uses verifiable facts. Information on the site is referenced or at least supported by verifiable facts rather than just being “stream of consciousness” opinion. Also, if the site quotes scientific studies, check to see whether they were published in obscure-sounding journals; they may be obscure for good reason. (Although, of course, some excellent scientific journals have unusual names.)

				Does not engage in conspiracy thinking. If the site talks about conspiracies amongst the medical community or “big business” or government or some other organization said to be participant in some Machiavellian scheme to “hide the cure” to celiac disease, then not only should you take a pass on the site, we would recommend you use your imagination to conjure up a cyber-toilet and flush away this offensive and disreputable site.

				In Appendix A, we list some helpful and reputable Web sites where you can find useful information on celiac disease.

				Finding a celiac disease support group on the Web

				An Internet-based support group (which, depending on the specific nature of the group, may also be referred to as a discussion group, discussion forum, or chat group) is a place where people affected by a condition, either directly because they have it or indirectly because a loved one has it, can exchange thoughts, ideas, facts, and suggestions.

				[image: tip.eps] Although forums may require you to join (done by filling out an electronic form on their site) before you can post comments, most groups allow you to see any already posted material without having to sign up.

				Support groups are designed to provide support. That is, however, just the tip of the iceberg. Indeed, support groups provide myriad other functions above and beyond this. They can also have their downsides, however. In the sections that follow, we look at these issues.

				Understanding how a online support group can help you

				An Internet-based support group can help you by providing the following:

				Other people’s stories. If you don’t know other people with celiac disease and as a result are feeling isolated, reading other peoples’ stories about how they have been affected by celiac disease can help you realize that you’re not the only person out there battling the condition.

				Patient-provided tips. You can find many tips that others with celiac disease have posted regarding helpful shopping, cooking, and other “living with celiac disease” topics. For example, a person may have discovered a great place to buy gluten-free foods (either online or at a bricks-and-mortar store) and may be keen to share this information.

				Opportunities to share your story. You may find it cathartic or stress-relieving to share with others your own trials and tribulations with celiac disease.

				Encouragement. Support groups are designed to provide support! Having a bad day? Feeling fed-up with living gluten-free? Let the group know and you’ll likely find members quickly commiserate and encourage you to keep up your efforts.

				Opportunities to help others. You can gain satisfaction by helping others if you share your own how-to tips with the cyber-community.

				Success stories. If celiac disease is new to you, you may find it reassuring to read postings from people who have successfully lived with celiac disease for many years.

				Substitute for a “real” support group. If you don’t have a local, “real” (as opposed to online) support group, or if you do but are unable to attend (out of shyness or scheduling conflicts or lack of time or whatever), online forums allow you to still participate in group discussion and to do so at times that are convenient for you.

				Worldwide support. The Web is, by its very nature, a worldwide entity. You can use the Web to discover how people are living with their celiac disease not only in other cities, but other continents. You may even become friends (virtual or otherwise) with people you “meet” in the discussion group.

				Multi-language support. You may be able to find discussion groups that converse in the language in which you are most comfortable.

				Resource to take to your doctor. If you’re having symptoms of one sort or another, you may find postings describing similar issues and what was eventually found to be their cause. You could then ask your health care provider if your symptoms, too, might be attributable to this.

				Recognizing the downsides of online support groups

				Like the Internet in general, online support groups have both upsides (see the immediately preceding section) and downsides. Here are some of these downsides and what you can do to avoid these pitfalls:

				Question your sources. Anyone can post to a discussion forum. Anyone. You could be reading a posting that has been written by a well-informed, knowledgeable, well-meaning individual who has something important to share . . . or you could be reading a posting by someone who is ill-informed and is sharing nothing more than misinformation.

				Avoid endless complainers. Some people participate in a support group for no other reason than because they’ve got an axe to grind. Although sometimes reading about someone else’s complaints can be helpful in its own way, to read complaint after complaint after complaint can get to be a real downer.

				Scrutinize sales pitches. Online support groups may contain postings by people whose main goal is to try to sell you something, whether or not the product is of proven value or benefit.

				Turn away sites dominated by a few individuals. Online support groups may have posting after posting after posting by a single or small group of individuals who dominate, take over, and hijack discussions.

				Leave mean-spirited groups. Support group postings sometimes degenerate into nothing more than name calling, insults, and other derogatory rants. Not a pretty sight (or site!).

				[image: tip.eps] Look for support groups that are moderated; that is, they have someone (typically a well-meaning, reasoned, and knowledgeable person) who supervises the postings and removes those that fall below or outside an appropriate minimum standard.

				Finding an Internet support group

				You can begin your search for an online celiac disease support group by typing, in quotes, “celiac disease support group” or “celiac support groups” or some other similar phrase into your preferred search engine. You can even start your own online celiac disease support group. One way to do this is through Yahoo!Groups (http://groups.yahoo.com).

				[image: tip.eps] Some Internet support groups cater specifically to a certain geographic region, such as a particular state.

				Looking at “Real” (Non-Virtual) Support Groups

				Whether or not you elect to participate in an Internet-based support group, we recommend you consider joining a local, non-virtual-world group. By participating in such a group, you can do the following:

				Get to know real people. You get to meet in the flesh other people living with celiac disease. Getting to know snippets of someone’s life by reading postings on the Internet is one thing; spending time with a “real” person is quite another.

				Expand your conversations. Spending time with others allows you to have expanded conversations not constrained by the limitations of interacting exclusively online. Online postings are, by their very nature, typically a few sentences long and necessarily limited in scope.

				Meet people who know your locale. Local people live locally! The great benefit of meeting local people is that your neighbors likely know the best places in your community to buy gluten-free foods, the most knowledgeable and helpful dietitians and doctors, and so much more.

				Mobilize the group to work together. There is strength in numbers. The group can order food items in bulk to minimize shipping charges and can then divide up the goods amongst the people that ordered the product; that way, you (and the others) can help avoid storing large amounts of a product that you may use only occasionally. The power of a group can also be helpful in persuading a local heath food or specialty food store to stock their shop with gluten-free products that the group identifies as tasty and worth having available locally.

				Participate in organized activities. Participating in such group activities allows you to learn the “gluten-free” ropes of shopping, cooking, and eating out while making new friends and acquaintances. Local support groups often organize helpful events such as:

				 • Cooking demonstrations

				 • Food tastings

				 • Restaurant outings

				 • Seasonal parties

				Attend presentations. Support groups often invite speakers to talk with the group. A speaker may be a celiac disease specialist, dermatologist (skin specialist), rheumatologist (arthritis specialist), dietitian, or a nurse who specializes in celiac disease. The possibilities are virtually limitless.

				Join a well-managed support group. People participating in a real support group are less likely to dominate and take over conversations than what you find on some online forums. Mind you, we’ve sure seen situations where a person has taken over the conversation, but it happens less often in real support groups than online support groups.

				Get real, live human support. Sometimes, in moments when you’re feeling down, a real hug can feel a heck of a lot better than a cyber-hug. (Cyber-hug. Geesh.)

				[image: tip.eps] Here are a few ways you can find a local support group:

				Ask your health care provider. Ask your dietitian or celiac disease specialist.

				Look up the listings. If you live in the United States, have a look at the state-by-state listings at www.celiac.com or on the Celiac Disease Foundation Web site: www.celiac.org/connections.php. You also can call them directly (818-990-2354). Other suggestions are listed in Appendices A and B.

				If you live in Canada, have a look at the Canadian Celiac Association listing of affiliated chapters: www.celiac.ca/EnglishCCA/echptr.html.

				Use an Internet search engine. Use your Internet search engine in the same way as would be done if you were looking for a virtual group (see the section “Finding an Internet support group,” earlier in this section), but add the name of your community to the search request. If you lived in, say, Indianapolis, you’d type in “celiac disease support group” and “Indianapolis.”

			

			
				
			
		

	
		
			
				Chapter 2

				Celiac Disease and You

				In This Chapter

				Recognizing what causes celiac disease

				Checking out gluten

				Digesting how the gut works

				Discovering how celiac disease affects your gut

				As many as 3.3 million people in the U.S. and Canada have celiac disease. Unfortunately, many people living with celiac disease don’t know they have it. They may not have obvious symptoms (we discuss symptoms of celiac disease in Chapter 6), or they may have symptoms for a long time and simply become accustomed to living with them. Or sometimes, a doctor hasn’t thought of the diagnosis. The list of possibilities is far-reaching.

				When celiac disease goes undetected and untreated, it can damage the body and even increase the risk of some cancers (see Chapter 9). We hope this book helps people recognize when celiac disease may be present so that they will know when to speak to their health care provider about the possibility of celiac disease — even if it means bringing up the potential diagnosis with your doctor. (No doctor is perfect, including ourselves, and no doctor would disagree with our stating this as fact.)

				Being diagnosed with celiac disease is, in many ways, the start of a journey — and a sometimes arduous one at that. In this chapter, we look at questions that typically arise after someone has been given the news. Questions like “What is celiac disease?” And “What causes it?” And “Why did I get it?” We also answer — with apologies to Tina Turner — “What’s gluten got to do with it?” Last, we have a look at how your gut works both normally and when celiac disease makes it go awry.

				Knowing What Causes Celiac Disease

				In order for you to develop celiac disease, several factors must be present. (We illustrate these in Figure 2-1 and discuss them in detail in the sections that follow this one.) Some of these factors are present from the time of conception and several play a role later on in the process. Here are those key factors:

				Genes that put you at risk. In order for you to develop celiac disease, you must have something in your genes that puts you at risk of celiac disease. Without these “at risk” genes, your risk of getting celiac disease is almost nonexistent.

				A problem with your immune system. To get celiac disease, a specific problem within the immune system has to develop in which, after you ingest certain types of grain proteins (glutens), your body’s immune system behaves abnormally, including making antibodies against some of your own tissues. For this reason, celiac disease is classified as an autoimmune disease, meaning that the immune system attacks one’s own body.

				Ingestion of gluten. Only the glutens found in some types of grains (including wheat, rye, and barley), when ingested, trigger the abnormal immune response present in celiac disease. If a person has never eaten gluten, they could never get celiac disease. This connection between gluten and celiac disease is why celiac disease is treated with a diet that does not contain gluten, the so-called gluten-free diet.

				Increased uptake of gluten by the small intestine. If you have celiac disease, a larger amount than normal of gluten gets taken up by the small intestine and absorbed into the body. This extra amount of gluten amplifies (increases) the abnormal immune response to gluten that we mention previously in this list.

				A damaged small intestine. This results from the abnormal immune response to gluten and is the characteristic underlying feature of celiac disease.

				Medical science doesn’t allow us to change our genes (well, not yet anyhow), but free will does allow us to change what we eat. And that is the basic tenet of treating celiac disease. By eliminating gluten from your diet, you interrupt the processes that we just listed so that the antibodies diminish, the inflammation gradually goes away, and your health is restored. We discuss the treatment of celiac disease in detail in Chapter 10.

				
					Figure 2-1: The factors leading to celiac disease.

				

				[image: 160367-fg0201.eps]

				Genetic influences

				Genes are those things found in our cells’ DNA that serve as a blueprint from which our body is built and develops. Our genes determine whether we are short or tall, blue-eyed or brown-eyed, and so on. Well before medical science knew about the specific genes that are associated with celiac disease, it was, nevertheless, recognized that celiac disease runs in families. And even within families there was additional evidence for a genetic influence because, doctors observed, both members within a set of identical twins (who, therefore, had the identical genes) were much more likely to have celiac disease than were members of a set of non-identical twins (who share only half the same genes).

				[image: technicalstuff.eps] Thanks to advances in medicine, a lot is now known about the genetics of celiac disease and, in particular, the important role of human leukocyte associated (HLA) genes. There are many different types of HLA genes with, depending on the type, widely varying roles in how the body functions (or, malfunctions, as the case may be). The specific HLA genes involved with celiac disease are the DQ genes. (Despite their name, so far as we are aware, these genes don’t make one long for soft ice cream; mind you, now that we think of it. . . .) 

				Virtually all people with celiac disease have either HLA DQ2 and/or DQ8 genes. Indeed, this association is so strong that if you have neither of these genes, you have almost no risk of ever developing celiac disease. Knowing this, doctors now use a test to detect HLA DQ2 and DQ8 genes to exclude the possibility of celiac disease in certain special situations. We discuss genetic testing further in Chapters 3 and 4.

				The flip side, however, is not true: since 30 to 40 percent of the North American population has these genes, yet only a very small (2 to 3) percent of this group develops celiac disease, other factors (including other as yet undetermined genetic factors) must be responsible in determining who gets celiac disease. We discuss this further in Chapter 16.

				The immune system

				The immune system is a complex set of cells and organs that protect the body from various types of illnesses. A major purpose of the immune system is to help fight off bacteria, viruses, parasites, and other infections. The immune system also helps get rid of dying cells and cancerous cells within our bodies. It seems like every day there emerge a slew of new research findings on the incredibly important roles of the immune system in maintaining good health.

				However wonderful the immune system is, sometimes, in fact, it does the wrong thing and turns against you by attacking your own normal, healthy cells. Illnesses in which this behavior is a feature are called autoimmune diseases. Examples of autoimmune diseases are systemic lupus erythematosis (SLE), rheumatoid arthritis (RA), type 1 diabetes mellitus (all of which we discuss in Chapter 8), and most germane to this book, celiac disease.

				Because celiac disease is an immune disease, in this section we look in detail at the immune system. Knowing the basics of how the immune system works helps you understand what happens when, as with celiac disease, it doesn’t function properly. This information can be tough slogging, so we provide some handy dandy figures to help illustrate the key points we discuss.

				The components of the immune system

				The immune system consists of many types of cells and a number of different organs. It is made up of two branches:

				[image: jargonalert.eps] Systemic immune system. Includes organs such as the thymus and the spleen, and a variety of types of white blood cells that reside in the circulatory system of blood vessels, lymph glands (also known as lymph nodes), and lymph channels (that is, the pathways through which lymph fluid flows). This system is very important in protecting us against infections of the blood and also plays a role in autoimmune diseases.

				Mucosal immune system. Consists of the immune cells present in the mucosal surfaces of the body. Mucosal surfaces are the linings of the respiratory tract, eyes, nose and sinuses, digestive tract, urinary tract, and the reproductive system. The mucosal immune system contains immune cells that are important in protecting us from infections of these parts of the body.

				The immune system has a variety of different types of white blood cells, each with their own special function. Here we list some of these and in the next section, we discuss what goes wrong when you have celiac disease:

				T cell lymphocytes (or just T cells for short). Involved in recognizing and responding to sick cells, such as cells infected with a virus or cancerous cells.

				B cell lymphocytes. Produce proteins called antibodies. Antibodies can attach to tiny molecules called antigens which are present on the surface of germs and other substances and allow the body to eliminate them.

				Neutrophils. Help kill bacteria by releasing enzymes and toxins.

				Macrophages. Eat (in a manner of speaking) other cells including germs. They also act as a delivery service by taking certain proteins (antigens) that line the surface of various molecules and bringing them to T cells where these lymphocytes can then act on them. (Sort of like an underworld boss’s henchmen apprehending someone and bringing them to the boss to be worked over.) This is called antigen presentation.

				Eosinophils. Involved in immune responses to parasites and are also important players in controlling the body’s mechanisms associated with allergies.

				Basophils and mast cells. Found either in the blood (basophils) or certain body organs including the intestines (mast cells). Their main role is in generating an immune response to allergens and to certain parasites.

				Now that you are armed with this information, we can show you what happens with your immune system if you have celiac disease.

				The immune response

				The immune response is the way in which the immune system reacts when exposed to tiny molecules called antigens. It is a wayward immune response to antigens that leads to diseases such as allergies and autoimmune diseases like celiac disease.

				The role of the T cell

				In celiac disease, T cells play the greatest role in the abnormal immune response. In the case of celiac disease, glutens are the specific protein to which the immune system abnormally responds and thus it is gluten that triggers celiac disease. Glutens, which are present in certain foods, enter into the mucosal lining of the small intestine where they are then taken up by macrophages. Through antigen presentation (see the preceding section, “The components of the immune system”), the macrophages “present” these foreign proteins to the T cells. The T cells generate an immune response to gluten that involves production of inflammatory substances called cytokines which damage the intestine.

				The role of tissue transglutaminase (TTG)

				With celiac disease, excess amounts of gluten enter into the lining of the intestine. The gluten then encounters an enzyme called tissue transglutaminase (TTG) that has been released from intestinal cells that have already been damaged (see the preceding, “The role of the T cell”). When the gluten meets up with TTG, a very small piece of the gluten protein is broken off in a process known as deamidation. The deamidated gluten tenaciously attaches to and stimulates the T cells much more so than regular gluten would. This is the last thing in the world you want to happen since it’s the T cells that are already causing your gut to get damaged in the first place.

				A vicious circle is now created (see Figure 2-2) in which gluten enters the lining of your intestine, T cells respond and release cytokines which cause damage, this damage leads to more gluten uptake which in turn leads to deamidation which stimulates the T cells which causes more cytokines to be released which causes more damage which . . . The net result is that the lining of your gut comes to resemble a war zone. At present, the only good way to bring the war to a halt is removing gluten from the diet. We discuss the gluten-free diet in detail in Chapter 10.


				Zonulin and celiac disease

				Various things in our bodies control how well the tight junctions work. Scientists have discovered that one such protein, zonulin, plays a role in increasing the intestinal permeability in celiac disease. It seems that in patients with celiac disease, gluten increases the release of zonulin from the intestinal cells, thereby allowing increased uptake of gluten, which is too big to get across the tight junction under normal circumstances. This condition is another example of how the whole process of events leading to intestinal damage in celiac disease can get amplified. As we discuss in Chapter 16, researchers are developing new therapies that inhibit zonulin so that increased gluten exposure and the resulting immune stimulation are quieted down; currently the only available therapy is to follow a gluten-free diet (which we discuss in Chapter 10).



				
					Figure 2-2: The inflammatory changes in celiac disease.

				

				[image: 160367-fg0202.eps]

				Increased uptake of gluten by the small intestine

				The epithelial cells that form the outer-most layer of the small intestine are rather brilliant, at least when functioning normally. Like a good parent, they know when to hold the line and when to allow things to get by. (Oh, heavens, at least we parents try, oh how we try.) In terms of digestion, these cells keep germs and other foreigners out of the body while at the same time allowing absorption of nutrients into the body.

				Many substances are not absorbed into the body through the cells per se, but, rather, the miniscule spaces in between the cells. These spaces are known as tight junctions (see Figure 2-3). A variety of factors including viral infections of the gut, anti-inflammatory medications, and intestinal diseases such as celiac disease can cause these tight junctions to be, well, less tight, thereby allowing excess amounts and types of substances to gain entry into the body. This condition is referred to as leakiness. The increased leakiness (also known as increased intestinal permeability) seen with celiac disease is one way by which gluten may get a chance to start triggering the abnormal immune response which leads to the severe gut inflammation that we described in the preceding section.

				
					Figure 2-3: Tight junctions.

				

				[image: 160367-fg0203.eps]

				Environmental factors

				Anything apart from factors within our body that may cause illness is referred to as an external or environmental factor. As we mention earlier in this chapter, many people, although being genetically at risk for getting celiac disease, never develop it, which tells doctors that other, environmental factors must be responsible for celiac disease. Here are some additional clues that environmental factors are involved in celiac disease:

				Geography. Celiac disease is increasing in frequency in many different regions of the world (even though there has not been a surge in the number of people in those regions with the HLA DQ2 or DQ8 genes).

				Age. Celiac disease is showing up less often in children and more often in adults. (The average age that people are now being diagnosed with celiac disease is over the age of 40, and some people only develop problems leading to the diagnosis when into their 80s!)

				Various forms. Until recently, the great majority of people diagnosed with celiac disease had the classical form whereas nowadays most people with celiac disease have one of the other forms. (We discuss the various forms of celiac disease in Chapter 5.)

				[image: remember.eps] Although consuming gluten leads to the inflammation found in the small intestine of people with celiac disease and results in the symptoms and other problems that are present, gluten in and of itself does not cause celiac disease. Gluten triggers or causes flares of celiac disease in people who are already predisposed to the condition.

				So then, what is the environmental factor (or factors) that triggers celiac disease (in genetically susceptible people)? Alas, the answer is unknown. Also unknown are answers to other important questions such as:

				Why is celiac disease so much more prevalent now compared with 40 years ago?

				Whatever the factors responsible, why do they lead to different ages when celiac disease shows up?

				Why do these factors result in such varied ways in which celiac disease causes problems?

				Although medical science doesn’t have the answers to these questions, there’s no shortage of theories. These are potential factors that may play a role in why gluten triggers celiac disease:

				Timing of gluten exposure in infancy. It could be that the timing of when babies are first fed gluten-containing foods is an important environmental factor leading to celiac disease. Indeed, medical researchers consider dietary factors to likely be the most important environmental influences. We discuss this in detail in Chapter 14.

				More gluten in diets. Nowadays people consume more gluten than did previous generations. (Through generations of cultivation of grains by cross-breeding, agriculture has selected for wheat strains with a higher gluten content compared to ancient grains.) It could be that this increased gluten exposure to the gut may overwhelm the body’s natural defense mechanisms.

				Excess hygiene. The “hygiene hypothesis” proposes that the increasing number of people in industrialized societies with allergic and autoimmune diseases (such as celiac disease) are due in part to a relatively sterile environment (compared to other or previous societies). People in well-off societies have less exposure to germs and have fewer infections; the hygiene hypothesis suggests that this factor increases the chances of reacting to foods and other proteins in the environment and also to one’s own antigens. This situation in turn can increase the chance of getting allergies, celiac disease, and other autoimmune diseases.

				Infections. It could be that during an episode of gastroenteritis (that is, an intestinal infection) the inflamed lining of the gut absorbs excess quantities of gluten leading to an abnormal immune response which, in turn, causes celiac disease. (Although infections remain a possible factor in developing celiac disease, this does not seem to explain most cases.)

				Stomach (gastric) surgery. Sometimes celiac disease shows up after patients have part of their stomach removed to treat an ulcer or to help severely overweight people lose weight (“bariatric surgery”). Why celiac disease shows up in these instances is unknown. Given the relative rarity of stomach surgery in people who later develop celiac disease, clearly this would be a factor in only a tiny proportion of cases.

				Stress. Various kinds of stress can influence many diseases, but typically by making a condition (such as high blood pressure) worse, rather than actually causing the condition to develop in the first place. Current medical research does not support previously held notions that stress is a cause of celiac disease; however, stress can make symptoms worse.

				Examining Gluten

				Almost everything humans eat is made from various types of proteins, carbohydrates, and fats. When considering celiac disease, the most important of these nutrients to know about is a protein called gluten. Gluten is a general name for the various storage proteins (also known as prolamins) found in grains. (Storage proteins are those proteins in grains available to provide nutrients for their future growth in the field.) Ingesting gluten triggers celiac disease and thus, gluten needs to be avoided if you have this condition.

				When we were in medical school, way back when, we learned an acronym to remember the four major grains that were thought to trigger celiac disease: BROW, which stood for barley, rye, oats, and wheat. Things have changed a bit since then, and, as we discuss in the following sections, oats are no longer considered a trigger for most patients — which means, now that we’ve lost a vowel, we’re looking for a new acronym to use to teach to our own students!

				As we discuss in Chapter 1, a Dutch physician observed that during World War II, when wheat was not available, previously ill children became healthier (and became ill again after wheat’s reappearance after the end of the war). This keen observation led to the eventual determination that celiac disease is triggered by exposure to gluten, which is a component of wheat and certain other grains.

				[image: tip.eps] Because the term “gluten” refers to a variety of different proteins, you may see it written in its plural form: glutens. However, most commonly it is used in the singular form.

				Knowing where gluten is found

				Gluten is present in many different types of foods and is also found in many commercial products (even including some medicines!). Until not too long ago it was very difficult to know if something did or did not contain gluten, but today, food and product labels typically reveal this information. Food labels don’t always indicate whether a food or product contains gluten, however. We discuss this and other gluten-free food and product issues in detail in Chapter 10. In this section, we list some commonly consumed foods and whether or not they contain gluten.

				These foods (unless specially prepared to be gluten-free) typically contain gluten:

				
					
						
								
								Breads and other baked products

							
								
								Prepared soups

							
						

						
								
								Cereals

							
								
								Salad dressings

							
						

						
								
								Pastas

							
								
								Snack foods and chocolate bars

							
						

						
								
								Prepared meats (such as hot dogs, hamburgers, deli meats)

							
								
							
						

					
				

				These foods in their native state do not contain gluten (and can be referred to as naturally gluten-free):

				
					
						
								
								Cheese

							
								
								Nuts

							
						

						
								
								Eggs

							
								
								Seeds

							
						

						
								
								Fish

							
								
								Unprocessed meat

							
						

						
								
								Fruits

							
								
								Vegetables

							
						

						
								
								Legumes

							
								
								Wine and spirits

							
						

						
								
								Milk

							
								
								Yogurt

							
						

					
				

				Getting a handle on grains

				Grains (cereals) are a major food staple in the human diet throughout the world. Not only are grains a key component of what we eat, grains have helped dictate how society has evolved. The ability to grow various foodstuffs — particularly grains — allowed and promoted the transition from hunter-gatherer societies to increasingly large and communal agricultural-based societies.

				Wheat, barley, and rye

				Wheat is the major cereal grain consumed in many parts of the world, including North America and, because wheat contains gluten, wheat is most responsible for triggering celiac disease in people living in these regions. Gluten found in wheat has two main components:

				Gliadins. Responsible for dough’s viscosity (thickness) and ability to be stretched. More important, in terms of celiac disease, it is the gliadins within gluten that are the specific trigger for celiac disease.

				Glutenins. Responsible for dough’s cohesiveness (tendency to stick together), strength, and elasticity.

				The attributes of the gluten found in wheat (as we note in the preceding list) make wheat useful for making bread and also explains why making bread with gluten-free flours is difficult. We discuss the difficulty of gluten-free bread-making further in Chapter 10.

				Barley contains a specific form of gluten known as hordein. Because barley contains gluten, it must be avoided by people with celiac disease.

				Rye contains a specific form of gluten known as secalin. Because rye contains gluten, it, too, must be avoided by people with celiac disease.

				Triticale is a blend of wheat and rye and is also to be avoided if you have celiac disease.

				What about oats?

				At one time, the consensus was that oats could trigger celiac disease, but a large number of studies in adults and children have now demonstrated that oats can, in fact, be safely consumed by people with celiac disease. There is, however, a but. Only pure oats are safe to eat if you have celiac disease and, until recently, food manufacturers seldom made products comprised only of oats. (The plants mill oats in the same facility as gluten-containing grains.) Fortunately, things have changed in some mills and pure oat-containing food products are now carried in many specialty food stores and even larger grocery store chains. We include a list of brands of pure oats in Appendix A, as well as information on how to order these products.

				We do need to add one caveat to our ‘pure oats are okay to eat’ comment. Some research suggests that a very small number of people with celiac disease do, in fact, react to even pure oats.

				[image: healthcareprovider.eps] The current consensus among celiac disease experts (based on quite a few very good scientific studies as well as clinical experience showing oats to be well tolerated by both adults and children living with celiac disease) is that if you have treated celiac disease and uneventfully eat pure oat-containing foods, well, enjoy them. On the other hand, if you’re having problems handling pure oats, it may be best to discontinue consuming any and all oat products and consult your dietitian and physician for further advice.

				Getting a grip on other grains

				Most people are familiar with barley, rye, and wheat, however there are a number of other, less well known grains. Some of these contain gluten and therefore need to be avoided; others do not contain gluten and therefore can be safely consumed.

				These are grains that contain gluten and must be avoided:

				
					
						
								
								Bulgur

							
								
								Farro

							
						

						
								
								Couscous

							
								
								Kamut

							
						

						
								
								Durum

							
								
								Semolina

							
						

						
								
								Einkorn

							
								
								Spelt (Dinkel)

							
						

						
								
								Emmer

							
								
								Triticale

							
						

						
								
								Farina

							
								
							
						

					
				

				These are grains that do not contain gluten and are safe to eat:

				
					
						
								
								Amaranth

							
								
								Nut flours (almond, hazelnut, pecan)

							
						

						
								
								Arrowroot

							
								
								Quinoa

							
						

						
								
								Buckwheat (kasha)

							
								
								Potato flour, potato starch

							
						

						
								
								Corn

							
								
								Rice flour, rice bran

							
						

						
								
								Flax

							
								
								Sorghum

							
						

						
								
								Indian ricegrass (Montina)

							
								
								Soybean

							
						

						
								
								Legume flours (bean, garbanzo bean, lentil, pea)

							
								
								Sweet potato flour

							
						

						
								
								Mesquite flour

							
								
								Tapioca (cassava, manioc)

							
						

						
								
								Millet

							
								
								Teff

							
						

					
				

				Comparing Celiac Disease, Food Allergy, and Food Intolerance

				In order to explain why they are on a special diet, many people with celiac disease understandably (and perfectly reasonably) try to make things easier for their friends, coworkers, and restaurant staff by just saying they are “allergic to wheat” rather than describing in detail what their condition is all about. Although saying you are allergic to wheat is perfectly fine (and indeed, this is what Sheila’s husband — who lives with celiac disease and has a PhD in immunology — often says), the statement is not perfectly accurate.

				As we mention earlier in this chapter, celiac disease is an autoimmune disease, meaning that your immune system has turned against — and is attacking — your own, healthy tissues. Autoimmune diseases, including celiac disease, typically cause chronic problems, not sudden, life-threatening crises. Food allergies are caused by a different problem with the immune system and can indeed lead to immediate catastrophic situations. A food intolerance (such as lactose intolerance, which we discuss in detail in Chapter 11), on the other hand, is not related to the immune system and, although it leads at times to unpleasant symptoms, is not life-threatening in nature. We illustrate the key differences between these three conditions in Table 2-1.

				
					
						
								
								Table 2-1 Comparing Celiac Disease, Food Allergy,  and Food Intolerance

							
						

						
								
							
								
								Celiac Disease

							
								
								Food Allergy

								(e.g. Peanut allergy)

							
								
								Food Intolerance

								(e.g. Lactose intolerance)

							
						

						
								
								Time to Onset after Consuming the Triggering Food

							
								
								Days, months to years

							
								
								Seconds to minutes

							
								
								Minutes to hours

							
						

						
								
								Common Symptoms

							
								
								Variable but often includes abdominal cramping, diarrhea

							
								
								Shortness of breath, swelling of the lips and tongue, hives

							
								
								Abdominal cramps, diarrhea

							
						

						
								
								Immune Problem

							
								
								T cell mediated disease

							
								
								Immediate hypersensitivity reaction

							
								
								None

							
						

					
				

				[image: jargonalert.eps] Technically speaking, a food allergy is a special type of immune reaction (called an immediate hypersensitivity reaction) that involves immune system cells called basophils and mast cells (these are special types of white blood cells involved with the body’s allergic response and certain other conditions). An immediate hypersensitivity reaction results, upon exposure to a certain stimulus, in the immediate release into the bloodstream of a substance called histamine, which causes instantaneous — and sometimes life-threatening — symptoms such as shortness of breath, a swollen tongue, and a skin rash (hives). Perhaps you know people who are allergic to peanuts. They have this type of food allergy. People can also be allergic to wheat, which is different from celiac disease because the reactions to wheat are immediate and cause problems with breathing, hives, and swelling of the mouth and lips. Unlike in celiac disease, wheat does not cause intestinal damage in people with wheat allergy.

				As you know from your own experiences living with celiac disease (or living with someone who has celiac disease), this is entirely different from what happens if a person with celiac disease consumes a gluten-containing food (such as wheat) in which case, such instantaneous, life-threatening symptoms don’t occur. Although, as we discuss elsewhere in this chapter (see “What goes wrong when you have celiac disease”), the immune system plays a role in celiac disease, it is of an entirely different nature.

				The one exception to celiac disease and food intolerance being unrelated is if you have newly diagnosed and therefore untreated celiac disease in which case you may have temporary lactose intolerance. We discuss lactose intolerance in greater detail in Chapter 11.

				Understanding How the Normal Digestive Process Works

				Digestion is the process of breaking down foods and then absorbing their nutrients into our bodies. The digestive process involves a variety of organs (see Figure 2-4), each with their own special roles in helping transform the foods and liquids you consume into nutrients that are absorbed into the body and waste products that you excrete from your body. The organs involved with digestion are the

				Gastrointestinal (GI) tract

				Liver

				Pancreas

				In this section we look at how each of these organs assists with digestion.

				
					Figure 2-4: The digestive system.

				

				[image: 160367-fg0204.eps]


				What a piece of work is man (and woman)

				Like many people, we marvel at the incredibly complex functioning of the most sophisticated computer in existence, the human brain. And, like many others, we also marvel at how, over a lifetime, the human heart will pump 3 billion times and a person’s kidneys will filter 1 million gallons of blood. Mind boggling numbers indeed. But, equally incredible, although not getting nearly so much glory, is the work that our digestive system does as, over a lifetime, it looks after over 100 tons (200,000 pounds; about 91,000 kg) of food and liquid you’ve swallowed! (In case you’re wondering — and we suspect you aren’t — that’s equivalent to eating 20 elephants or, less tasty we presume, 10 city buses, not, ahem, including passengers.)



				Getting down the gastrointestinal tract

				Since digestion starts — and finishes — in the gastrointestinal tract (the “gut”) let’s begin our journey here.

				Normal anatomy of the gastrointestinal tract

				The GI tract starts with the mouth where food and liquids enter the body and ends at the anus where the wastes of what we eat — along with other things like dead bacteria and cells that line the gut — exit as stool. (Stool is the medical term for a bowel movement. Last time we checked — clearly we had too much time on our hands — there were well over 50 non-medical synonyms for stool, many of which you may have some familiarity with, but of course we wouldn’t know.)

				For the purposes of discussion, the GI tract can be divided into three sections:

				Mouth

				Esophagus and stomach

				Small intestine and large intestine (including the rectum)

				In the following sections, we look — figuratively speaking — into each of these parts of your anatomy.

				Looking at what the mouth, esophagus, and stomach do 

				The main job of the mouth is to chew food so it can then be swallowed. The mouth accomplishes this feat by using the teeth, tongue, and saliva (produced by the salivary glands):

				Teeth. Help you chew food down into small pieces that are more easily swallowed.

				Tongue. Allows you to taste the food you eat; if something tastes good you are, of course, more likely to ingest it (and thus, derive nourishment from it).

				Saliva. Aids in the digestive process, both by moistening food (which makes it easier to swallow) and by initiating breakdown of food through the action of saliva’s digestive enzymes. We further discuss the role of digestive enzymes in the section, “What the pancreas and liver do.”

				When you swallow, food moves from your mouth into your esophagus. The esophagus is a flexible, muscular tube (conduit) through which the food passes as it travels from your mouth into your stomach.

				The stomach is a workhorse. This muscular organ helps digest food in two ways:

				Churning food. Repeated, forceful, contractions, which turns food into smaller pieces.

				Producing acid. Helps break down proteins and other food components.

				It takes up to several hours for the contents of the stomach to empty (into the small intestine) after a regular meal.

				Recognizing the importance of the small intestine

				Since celiac disease causes most of its havoc by damaging the small intestine, we look at this organ in detail. In this section, we discuss the features of a healthy small intestine and later in this chapter (see “Knowing What Goes Wrong When You Have Celiac Disease”), we look at abnormalities that can develop.

				The small intestine (also known as the small bowel) is a long, coiled tube that, if stretched end to end, would measure 21 feet. (Please don’t try this at home!) The small intestine is the most vital part of the digestive process because this is where virtually all nutrients are extracted from food. The small intestine also helps regulate the body’s fluid balance since it is responsible for absorbing most of the fluids we drink along with those produced by the digestive tract, totaling about 6 to 8 liters a day. You cannot survive without your small intestine, and if this part of the digestive tract is damaged or partially removed, then you are at risk of malnutrition and dehydration depending how much small intestine function you are missing.

				The small intestine consists of three sections (see Figure 2-5):

				Duodenum. The first part of the small intestine, the duodenum measures just under 1 foot in length (the jejunum and ileum are each considerably longer). The very first part of the duodenum is called the duodenal bulb. The stomach empties its contents into the duodenum. Digestive enzymes made in the pancreas and bile made in the liver empty through a duct into the duodenum. Iron and calcium are some of the few nutrients that are absorbed into the body from this part of the small intestine.

				Jejunum. The jejunum is the second part. The jejunum absorbs the major food components including proteins (in the form of small molecules like peptides and amino acids), carbohydrates (as small sugars such as glucose), fats (as triglycerides), and a variety of vitamins and minerals.

				Ileum. The third part of the small intestine, the ileum plays a role in absorbing vitamin B-12 and bile salts, which are important in fat absorption. The very last part of the ileum is, unfortunately, called the “terminal ileum.” Why unfortunate? Because we know of at least one patient who — egads — took this term to mean they had a terminal illness of their ileum! (Terminal, in the case of the ileum, simply means “the end” as in train terminal, or bus terminal.)

				
					Figure 2-5: The parts of the small intestine.

				

				[image: 160367-fg0205.eps]

				The small intestine has millions of small, finger-like projections called villi that extend inward from the lining of the small intestine and greatly increase the amount of surface area available to interact with food and extract nutrients (see Figure 2-6). (Villi increase surface area of the small intestine in much the same way that the many branches on a tree increase the amount of a tree’s surface area compared to having one long trunk.)

				The villi, in turn, are lined by even smaller projections called microvilli (also shown in Figure 2-6). Microvilli help with digestion because they further increase the surface area in the small intestine and also, they contain many digestive enzymes. Because microvilli are numerous and are packed closely together like a hair brush with many densely packed bristles, the microvilli form what is called a brush-border.

				
					Figure 2-6: The villi and microvilli of the small intestine.

				

				[image: 160367-fg0206.eps]

				The villi and microvilli increase the absorptive surface of the small intestine to the equivalent size of a tennis court! Gotta love that.

				Knowing what the large intestine and rectum do

				The large intestine (also known as the colon) is the wide, 5 foot long part of the gastrointestinal tract that connects the small intestine to the anus. The colon turns about 1 to 2 quarts of very liquid bowel contents it receives from the ileum into about one-third of a quart of solid stool each day. Prior to defecation (having a bowel movement), stool is stored toward the end of the large intestine, an area called the sigmoid (sigmoid means “s shaped”) colon. Just prior to defecating, stool passes from the sigmoid colon into the very last part of the large intestine: the rectum. It is the presence of stool in the rectum that gives one the urge to go to the bathroom. The very last part of the process is the subsequent passage of stool from the rectum through the anus into the toilet (latrine, diaper . . .).

				[image: tip.eps] Although lots of people think the only normal pattern is passing a stool once a day, the normal range is actually anywhere from two or three a day down to three times a week.

				Understanding what the pancreas and liver do

				The pancreas is a 10-inch long organ located in the upper part of the abdomen and behind the stomach. The pancreas produces digestive enzymes that travel down a duct from the pancreas and empty into the duodenum. These enzymes break down foods into microscopic sizes which then allows them to be absorbed into the body across the lining of the small intestine (primarily the jejunum). The other essential function of the pancreas is to produce hormones such as insulin that help to control metabolism. These hormones are released from the pancreas directly into the blood. (In the case of insulin, this hormone helps regulate blood glucose; having insufficient insulin causes diabetes.)

				The liver produces bile which is transported through the bile ducts into the small intestine where it helps digest fats. Bile can be stored in the gallbladder which acts as a reservoir of bile between meals.

				Knowing What Goes Wrong When You Have Celiac Disease

				In the previous sections, we look in detail at the normal anatomy and functioning of the digestive system. In the following sections, we look at the small intestinal abnormalities that are present in celiac disease. (The remainder of the digestive system is typically unaffected.) We can group these into two categories: abnormalities of structure and abnormalities of function.

				Changes to the structure of the small intestine

				The beautifully intricate and elegant structure of the small intestine (sure, we know it’s only your bowel, but hey, bowels can be beautiful, in their own special way) is the very first thing to be injured if you have celiac disease. With celiac disease, the duodenum and jejunum are always damaged; the ileum, however, is not usually affected. These are the stages in which damage to the small intestine happens after gluten exposure:

				 1. White blood cells, called lymphocytes (these are part of the immune system), accumulate in abnormal numbers in the tips of the small intestine’s villi. Because of their location in the surface layer (epithelial layer) of the small intestine, these lymphocytes are called intra-epithelial lymphocytes or IELs.

				 2. The spaces (crypts) below the villi become proportionately longer (something called crypt hyperplasia).

				 3. The villi become shorter, or blunted, which is known as partial villous atrophy. (Partial because the blunting is not complete. Atrophy means “wasting away” or shrinking.)

				 4. The villi become so severely damaged that they are completely flattened; this condition is called total villous atrophy.

				Figure 2-7 illustrates the various stages of intestinal damage in celiac disease.

				
					Figure 2-7: The stages of intestinal damage in celiac disease.

				

				[image: 160367-fg0207.eps]

				Changes to the function of the small intestine

				In the section, “Recognizing the importance of the small intestine” we discuss the importance to digestion of the huge surface area provided to the small intestine by the millions of villi (and microvilli). As you might expect, because celiac disease causes these villi to shrink — sometimes to the point of not even being identifiable — and because significant inflammation is now present in the small intestine, this organ’s ability to function is severely compromised. Problems with small intestine function may include:

				Reduced ability to absorb fluids (and increased fluid production by the small intestine), which, if sufficiently severe, results in diarrhea.

				Malabsorption of important minerals (such as iron and calcium) and vitamins (such as vitamin D, vitamin K, and folic acid). Malabsorption can lead to anemia, osteoporosis, and other ailments.

				Malabsorption of nutrients such as protein, which in turn may lead to progressive weight loss.

				We discuss these and other potential complications from celiac disease in Chapters 6, 7, 8, and 9. Now, lest you feel overwhelmed and discouraged by the problems we’ve pointed out in this chapter, be sure to read Part III of this book because that’s where you’ll find out what you need to know to correct these problems or avoid them in the first place.
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