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			Preface


			I didn’t know I would become a thyroid doctor until my second year of medical residency. It was one morning after a long shift of overnight call. I was about to rush home to catch a few hours of desperately needed sleep, when I received an invitation to work that afternoon with a local endocrinologist who had a strong interest in thyroid disease.


			Something innate in me led me to proceed toward the endocrinologist’s office. Once at the office, the attending doctor and I entered a dimly lit procedure room. A young woman sat cross-legged on the table, looking at us with tears in her eyes.


			“Thank you. You changed my life,” she said to the attending doctor.


			He did? But how?


			I would later learn that she had been struggling for years with symptoms of the most common thyroid disease: Hashimoto’s. I would learn that many people, millions in fact, were struggling with the very same disease. Millions more suffered from other thyroid disorders and thyroid cancer. That day, seeing the effect on that patient’s life, I knew what my calling was.


			I love being a thyroid doctor. It’s not just my job or my career; it’s my passion. I have personally witnessed people get better, many people. I’ve seen the initial looks of despair and desperation; I’ve listened through the tears; I’ve given countless hugs and words of encouragement. And I’ve also witnessed many of those same patients reclaim their lives, enjoy renewed work success and satisfaction, and regain their sense of joy. By combining my clinical knowledge with caring guidance, I have helped numerous patients overcome their life-altering thyroid-related illness. And I want to help you, too.


			I am an endocrinologist and medical doctor by training. I am not the stereotypical uncaring thyroid doctor you have read about in the online blogs and self-help books. I’m not close-minded about the treatment of thyroid disease, and I believe there are multiple effective strategies for treatment.


			Strategies for Hashimoto’s treatment and management need to be individualized and patient-specific. Too often, lab numbers, not individual patients, are treated. There are too many patients who don’t have access to credible, up-to-date, scientific evidence that either supports or negates thyroid-specific diets, vitamins, supplements, and medical treatments. This critical information, which I provide to my patients on a daily basis, I would like to provide to you.


			For the past ten years, I have been working alongside patients to help them achieve their best thyroid health. Over those years, I have seen many patients in second, third, or fourth consultations for uncontrolled hypothyroidism, Hashimoto’s disease, Grave’s disease, thyroid nodules, and thyroid cancer. A recent study done by the American Thyroid Association (ATA) found that over 45 percent of people changed thyroid doctors at least once, with 12 percent changing physicians up to ten times because they felt they were not receiving the care they needed.


			As a medical doctor, I find this completely unacceptable. I understand the desperation in seeking out someone, anyone, who will listen and attempt to treat such a life-altering disease. Many patients come to me confused about what’s wrong with them or, once they have a diagnosis about what they should be eating and how they should be treated. With all the information out there, it can get overwhelming and confusing. With this book, we will lay out a way forward for you. There is a way through, and although it isn’t easy or simple, it is possible. You can feel better than you do now, and this book will help you get there.


			Brittany Henderson, MD, ECNU, 
Endocrinologist and Thyroid Specialist


			I was used to feeling sick. For years, I’d dealt with a multitude of chronic health issues, which took an enormous toll on my body and spirit. I spent years seeking answers and help. My medical conditions took a long time to diagnose, and had me going from doctor to doctor in search of assistance. What I found, more often than not, was indifference and doubt. Along the way, I was ignored, insulted, and dismissed by more doctors than I can count. I was told I might have multiple sclerosis, lupus, or cancer. Other times, doctors implied that I was crazy, depressed, or just a complainer.


			What I was and what I still am is a person dealing with chronic health issues. The impact on my life has been transformative. It’s been frustrating and exhausting. The worst part of dealing with chronic illness is the uncertainty and unpredictability of daily life, not knowing from day to day, or even hour to hour how I would feel. There has not been one aspect of my life left unaffected by my health struggles, either professionally or personally. Like you, I know what it’s like to deal with the exasperating search for medical help while struggling with illness.


			At times I’ve felt discouraged and struggled for hope. Autoimmune illness ebbs and flows, characterized by flare-ups and more dormant periods. And flare-ups of one problem usually lead to a ripple effect. Since this has been my experience for years, it wasn’t totally unfamiliar to me when I discovered I had a new illness to contend with: Hashimoto’s disease.


			Getting to that diagnosis took time and perseverance. I soon realized that not all endocrinologists are thyroid experts. I searched for someone who focused on thyroid issues, and that’s when I found Dr. Henderson. She was the one to diagnose me with Hashimoto’s. And while it was clear to me at our very first meeting that she had an enormous scope of knowledge, it was also clear that this was a complex condition that was not easy to understand.


			As I did with every other medical issue, I approached Hashimoto’s as a seeker of information. Frustratingly, the multifaceted elements of this complicated illness proved too much for me to wrap my brain around. In my quest to better digest all the related components of thyroid disease, I spent countless hours online and read several books. I emailed Dr. Henderson with questions and follow-ups. She patiently and compassionately answered me, but I knew that I needed a more comprehensive understanding.


			I realized that if I had questions, concerns, and frustrations, endless other Hashimoto’s patients must have similar experiences. I needed help, they needed help. . . we needed help! So, as a real-life physician and patient team, Dr. Henderson and I decided to compile the most important, up-to-date information necessary for Hashimoto’s patients along all parts of their thyroid journeys.


			This book was written with you in mind. Please know that we understand and want to help. We don’t profess to have magic bullets or miracle cures, because despite what you might have heard, no such thing exists. But we have much to share with you that will hopefully make a positive difference in your life. When you’re done reading this, you’ll be armed with accurate information, sound advice, and actionable recommendations.


			Working on this book, as is the case with any of my writing, has been difficult at times. It’s a challenge to use your brain and body when you have chronic medical issues. There were times I had to write from bed. I say this not to be discouraging or negative in any way, but to let you know that even when we, as patients, must make adjustments because of our situations, it’s worth it.


			While having a lifelong autoimmune illness may cause us to feel less than our best, at times we can find solace in having fuller command of our condition. Knowledge is power, and gives us greater control over our bodies and our lives.


			Allison Futterman, 
Writer and Hashimoto’s Patient


			

			

			







Introduction


			As you may have already discovered, your health and well-being can be profoundly affected by a butterfly-shaped gland that is the size of a walnut and located at the front of the neck. “But how?” you may ask. The answer is through the production of hormones, or signals that travel from the thyroid to the rest of the body through the bloodstream. When working normally, the thyroid gland can keep the body functioning in peace and harmony—but when not functioning normally, the thyroid can have a devastating impact on your health.


			Hashimoto’s thyroiditis is the most common thyroid disorder, affecting 14 million people in the United States alone. Simply put, Hashimoto’s is the underproduction of thyroid hormone, leading to the development of hypothyroidism. But the larger impact of this disease stems from it being an autoimmune disorder. In addition to causing hypothyroidism, Hashimoto’s refers to a situation in which the immune system attacks the body, resulting in life-changing effects on your health.


			Having Hashimoto’s can and often does leave sufferers feeling incredibly sick, frustrated, and confused. It is a lifelong condition with symptoms that can fluctuate between intense, sudden “flare-ups” and remission, or stretches of time when the disease lies dormant. Understanding your condition will help you to achieve stable thyroid function, meaning fewer flare-ups and less active symptoms.


			Maybe you or someone you care about has recently been diagnosed with Hashimoto’s. Or perhaps you’ve been struggling with it for years, still unable to find the help and relief you need. Possibly you suspect you may have Hashimoto’s based on symptoms and your own research, but haven’t been officially diagnosed yet. Our hope is that this book will concisely and accurately give you the information you need to help understand and be proactive about this specific thyroid condition.


			Hashimoto’s can be debilitating, and sufferers need to know how to be an active participant in their own care. In order to understand your Hashimoto’s symptoms (fatigue, muscle pain, weight gain, headaches, throat pain, difficulty concentrating, skin issues, and constipation, among others), you need to understand as much as possible about this complex disease. Once you do, you can then be an advocate for your own thyroid health—which will lead to better overall health. This book will give you the information you need to know about Hashimoto’s, from diagnosis to treatment.


			There is a multitude of books and websites out there about thyroid disease, offering different perspectives and advice. In fact, there’s so much information out there that it may overwhelm you. In your quest for knowledge, you may find yourself reading contradictory information, creating confusion and frustration. Even worse, you may be embarking on your fact-finding mission while you feel depleted from struggling from the effects of thyroid disease. There are so many opposing viewpoints, nutritional supplements, and diets, that you could try all of them and still never exhaust the possibilities. That is where we come in. You need one central place for clarity and guidance, and this is it.


			You and others like you are the reason we wrote this book. As a physician and real-life patient, we have joined together to provide a place for thyroid patients to turn for answers. The information you’ll find here is grounded in both evidenced-based medicine (related to research findings) and clinical experience (based on treating thousands of patients). Our collaboration brings a uniquely valuable combination of a knowledgeable thyroid specialist and a patient who has been where you are.


			There is no one-size-fits-all approach to thyroid disease, and that’s because Hashimoto’s is a multifaceted illness. The more you know, the greater impact you can have in reaching your personal best health. You need facts and a plan. That’s what this book is here to do. We will guide you, step-by-step, along your journey to better thyroid health. We’ve written this book in a way that breaks down complicated medical issues into understandable concepts that will enable you to navigate the complex world of Hashimoto’s.


			The book is divided into three sections. Part 1 covers thyroid basics and is your introduction to why the thyroid is so important to your overall health. After reading Part 1, you will have a firm understanding of what autoimmune disease is and how it can affect the thyroid gland in particular. We will also discuss thyroid nodules and thyroid cancer, two concurrent diseases that are more likely to occur in patients with Hashimoto’s disease.


			Part 2 is designed to explain the world of testing and diagnosis that lies ahead, which is of critical importance in Hashimoto’s disease. We will discuss available thyroid blood tests and how they can be used to optimize your thyroid health, along with a variety of other important tests that can help to establish or confirm a diagnosis and yield pertinent information about your specific situation. We also walk you through the biopsy process and introduce you to the emerging area of molecular testing.


			The last section of the book is all about Hashimoto’s treatment and management. Here, we will provide extensive information about treatment, including thyroid hormone replacement options, integrative approaches, diets, supplements, and avoiding environmental exposures. We will provide useful tips on how to achieve optimal thyroid levels and suggest ways to avoid flare-ups. Finally, we will offer recommendations on credible resources where you can find a qualified thyroid specialist or supportive community of fellow patients who have already achieved success.


			Our goal is to help you be an advocate and active participant in your own healthcare. While we can’t say the process will be quick or easy, it will be worth it. Just know that many thyroid patients have been where you are today. Sick. Exhausted. Scared. Maybe even hopeless. But hang in there, because you aren’t alone in this. There is help. And most importantly, there is hope.
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			1.


			Thyroid Basics


			You had probably never thought about your thyroid until you started having thyroid problems, which makes sense, because the thyroid is usually not something given much consideration when your health is good. You typically become aware of your thyroid because there is some kind of issue that is either causing any number of symptoms, or because you receive an abnormal test result. If you are reading this book, this probably refers to you or someone important in your life.


			In order to best understand thyroid disease, and specifically Hashimoto’s, you first need to understand the fundamentals of the thyroid—what it is and what it does (or is supposed to do), the associated hormones and their functions, and how to interpret thyroid levels. In the following chapter, we will cover the thyroid basics. The information you learn here will lay important groundwork for the rest of the book and get you well on your way to understanding what you need to know about Hashimoto’s disease.


			GETTING TO KNOW YOUR THYROID


			The thyroid is known as the “butterfly gland” because its shape resembles that of a butterfly. It is composed of a right lobe, left lobe, and a connecting middle portion called the isthmus. (See Figure 1.1 on page 8.) Up to 40 percent of people have a third, smaller pyramidal lobe extending up from the isthmus. Normal thyroid glands are difficult to feel, whereas abnormal glands can sometimes be felt within the neck.


			You can feel your own thyroid gland by moving your fingertips down the middle portion of the front of your neck until you reach the chest bone. The thyroid gland is now located immediately below your fingertips. It is sometimes easier to feel if you swallow a sip of water, as the thyroid moves with swallowing.


			There are various abnormalities that can be found by a medical professional when feeling the thyroid gland, such as enlargement, firmness, anterior neck pain, and nodules. In Hashimoto’s disease, some patients note tenderness with palpation but can’t feel anything structurally wrong with the gland, whereas others notice a sense of swelling. Hashimoto’s disease is sometimes also referred to as Hashimoto’s thyroiditis, which means inflammation of the thyroid.


			

					[image: ]


				

			Figure 1.1. The Thyroid


			Source: National Cancer Institute. Illustrator, Don Bliss.


			Your primary care doctor, OB/GYN, and endocrinologist are all experts in detecting abnormalities in the thyroid gland. If you believe that your thyroid is enlarged, ask them for their opinion. Your lymph nodes, those small glands containing immune cells responsible for fighting off infection, can sometimes also be felt in the neck, usually by moving your fingertips from the ear down to the shoulder. Most often, lymph nodes are nothing to worry about, particularly if they feel tender. Lymph nodes are supposed to enlarge—it’s their job! You may feel lymph node enlargement when you get sick, have allergies, or in the area under your jaw close to your mouth, where you are constantly exposed to bacteria. If you notice an enlarged lymph node, don’t panic. Instead, ask your doctor for his or her opinion.


			

			Check Your Neck


			While you should not rely on self-diagnosis, you should have a high level of self-awareness as it relates to your body. Although we now have advanced methods, such as imaging tests and blood tests, the “hands-on” physical exam is still an important part of thyroid assessment.


			Checking your own thyroid is simple and easy to do:


			

				Get a mirror and a glass of water.


				Focus on the area between your Adam’s apple and the top of your breastbone.


				Tilt your head back.


				Take a sip of water.


				As you swallow, look at your neck in the area above the breastbone and below the Adam’s apple.


				Look for lumps, protrusions, or fullness. Also take note of anything asymmetrical, where you only see the thyroid on one side and not the other.


				If you feel lumps higher up under your jaw or chin or as you move your fingertips from your earlobe straight down to your collarbone, these are likely lymph nodes or swollen glands. Sometimes they can be tender. They are usually normal and can be reacting to allergies or recent infection. Always discuss your findings with your doctor.


		If you have difficulty doing the test yourself, have someone help you by looking at your thyroid area while you tilt your head and drink the water.


	


	


			If you suspect you have a thyroid problem, always seek professional attention.


			BODY SYSTEMS AFFECTED BY THE THYROID 


			Your thyroid is a big deal. Even though it’s small and located in your neck, the thyroid affects body parts from the top of your head to the tip of your toes. Through the production of hormones, the thyroid sends signals that travel throughout the body. Think of hormones as a set of instructions sent from the thyroid to all bodily cells telling them how to function normally. Because these hormones run throughout your bloodstream, they regulate functions in all other organ systems, including muscle, brain, liver, kidney, reproductive organs, bone, and almost every other body part you can think of. When those instructions are sent incorrectly, things go awry.


			At the cellular level, thyroid hormones are important for many processes that regulate health. When functioning normally, the thyroid gland regulates and influences the following important bodily functions:


			

					Body temperature


					Bone health


					Brain function (wakefulness, energy, mood, and clear thinking)


					Cholesterol levels


					Gut motility and bowel function


					Heart health and blood pressure


					Kidney function and fluid retention


					Liver processing


					Metabolism and energy balance (your weight)


					Muscle function


					Reproductive health


					Sebaceous gland secretion (skin and hair health)


			


			So, as you can see, the thyroid is one of the most important regulators of your health. When it malfunctions, many other symptoms can occur. In order to understand thyroid dysfunction, it is first important to understand how the thyroid works normally to produce and regulate thyroid hormones. When we get to Chapter 3, you’ll see a list of the many problems associated with thyroid dysfunction.


			THYROID REGULATION


			In order to maintain normal thyroid levels, the body regulates and monitors thyroid hormones at multiple levels. These thyroid hormone “checkpoints,” which act to keep the thyroid levels in balance, include the pituitary gland, various hormones and enzymes, and the thyroid gland itself. Thyroid health can become negatively affected when one or more of these “checkpoints” fail to function properly.


			The Pituitary Gland


			The thyroid gland is actually regulated by another gland called the pituitary, otherwise known as the “master gland.” The pituitary gland, located within the brain, is the source of thyroid stimulating hormone, or TSH. TSH has one purpose: to tell the thyroid gland to make enough thyroid hormone. The pituitary gland produces more TSH when the thyroid gland is producing too little thyroid hormone, and less TSH when it’s producing too much.


			In the same way, the pituitary produces more TSH when thyroid replacement medicine—such as Armour or Synthroid, both of which will be discussed in Chapter 8—is too low, and less TSH when thyroid replacement medicine is too high. This process is known as “negative feedback” and, most of the time, it works perfectly.


			Thyroid Cells


			When the TSH signal from the pituitary reaches the thyroid gland, thyroid cells get to work making thyroid hormones. Think of the pituitary gland as the “boss,” the thyroid gland as a “thyroid hormone-producing factory,” and the thyroid cells as the “worker bees.” When the worker bees get the green light from the boss, they react by first absorbing iodide (also called iodine, which is another chemical form of iodide) from the bloodstream. This is the first step in thyroid hormone production, and the first thyroid checkpoint.


			Iodide


			Wondering where the iodide comes from? Everyone has iodide, or the ion form of naturally occurring iodine, in his or her blood. The body’s supply of iodide is derived from iodine-rich food sources like fish, seaweed, and iodized salt. Deep within the thyroid gland, iodide is processed and stored by different proteins and enzymes, two important parts of the thyroid factory’s “machinery.” More on the importance of iodide in Chapter 2.


			T3 and T4


			Imagine the thyroid “factory” operating along a conveyor belt. Two of the most important thyroid hormone-producing machines on the thyroid conveyor belt are thyroid peroxidase (TPO) and thyroglobulin (Tg). At the end of the conveyor belt, the two major forms of thyroid hormone, thyroxine (T4) and triiodothyronine (T3), are produced. This occurs after TPO takes iodide from the bloodstream, makes iodine, and attaches it to Tg to make T4 and T3. The Tg machine stores these pre-made thyroid hormones within the thyroid gland until it receives its orders from the pituitary boss, via TSH, to release T4 and T3 into the bloodstream. Once released, thyroid hormones travel throughout the body to regulate things like brain function, bowel function, and metabolism.


			In the human thyroid gland, 80 percent of the thyroid hormone produced is T4, otherwise known as inactive thyroid hormone, and 20 percent is T3, referred to as active thyroid hormone. Said another way, the body normally produces T4 in T3 and a ratio of 4:1. This is an intentional function of the body, done in order to effectively regulate the amount of T3 your brain, liver, bone, muscle tissue, and other organs receive at one time. Ensuring that your body gets just the right amount of T4 and T3 is critical for maintaining your health. Too little T4 or T3, and you may feel muscle aches or notice hair loss; too much T4 or T3, and you may have heart palpitations, anxiety, and night sweats. That’s why the body’s thyroid hormone “checkpoints” are so important. They keep tight control over the amount of T4 and T3 your body sees at one time.


			For example, when you were a fetus in your mother’s womb, there were times when your body and placenta purposely decreased or increased all your available thyroid hormone to allow your organs and tissues to develop normally. Your body still works this way in adulthood. During times of illness or after a heart attack, for example, the body intentionally decreases thyroid hormone to allow time for your body to properly heal. Thyroid hormone production and regulation is one of the most important parts of optimal health.


			Deiodinases (DIO)


			As an adult, your body regulates your T4 and T3 levels with the help of enzymes called deiodinases (DIO), which function as another important thyroid checkpoint. There are different forms of DIO located throughout your muscle tissue, brain, liver, and kidney. These enzymes work together to convert the T4 produced by your thyroid gland into T3, active thyroid hormone. Proper function of your deiodinase enzymes is just as important as production of thyroid hormone from the thyroid gland itself. If your deiodinases are working properly, the cells throughout your body will see enough thyroid hormone in the form of T3.


			If everything from your pituitary gland to your iodide supply to your DIO enzymes is working normally, production of thyroid hormone should run on autopilot. Metabolism, brain health, heart health, bone health, liver health, bowel function, fluid balance, and reproductive function should all operate normally.


			UNDERSTANDING THYROID LEVELS


			There is nothing more frustrating than receiving the results of your thyroid blood tests and having no earthly idea of what they mean. If you have Hashimoto’s, it is important that you develop an understanding of the most pertinent thyroid indicators on your blood test results. You need to first understand the way these tests work—individually and together. We’ll learn more about test results in Chapter 5.


			What Is TSH and Why Is It So Important?


			The pituitary gland produces thyroid-stimulating hormone in order to regulate the thyroid’s production of T4 and T3. A TSH blood test is the most commonly performed thyroid test. Interestingly, the TSH test does not directly check your body’s supply of thyroid hormone. Instead, it tests the pituitary gland’s assessment of whether your thyroid factory is doing a good enough job producing thyroid hormone. Why not go straight to the source and check the actual thyroid levels, you may be asking yourself? Because TSH is a really good snapshot of what your body’s been doing over the past month.


			Think of TSH as the electric meter at your house. Read once a month, it can tell you how much total thyroid hormone you have produced in the month of February, for example, but it doesn’t tell you how much you produced last Monday or will produce next Tuesday. Said differently, you may have months where you have exactly the same daily output of thyroid hormone, and months where you have one week of good thyroid output followed by several lousy weeks; in both cases, the TSH “read” at the end of the month may be the same. Thus, TSH is a “bird’s-eye view” of your body’s thyroid supply over time. It doesn’t tell you everything, as you will come to find out, but it is an important piece of the thyroid puzzle.


			The Rise and Fall of TSH


			When the pituitary gland receives a signal that the thyroid gland isn’t doing a good enough job, resulting in low thyroid hormone throughout the body, the pituitary produces more TSH. This increase in TSH levels is referred to as hypothyroidism, meaning not enough thyroid hormone. Conversely, when the pituitary gland realizes that the thyroid gland is working overtime, producing too much thyroid hormone, it lowers TSH production. A low TSH level suggests hyperthyroidism, meaning too much thyroid hormone. The relationship between TSH and thyroid hormone is one of opposites, meaning that the higher the TSH number, the less thyroid hormone you are producing—and vice versa.


			The Limits of TSH Testing


			Overall, TSH is a good and reliable indicator of thyroid function. It is important to determine how your thyroid gland is doing overall, but TSH is not the only factor that is important in assessing thyroid health. In practice, we see plenty of patients with seemingly “normal” TSH levels who actually have a thyroid problem (more on this in Chapter 5). Conversely, we see patients with truly normal TSH levels who really do have normal thyroid hormone levels. Evaluating your TSH in a larger context, checking additional thyroid hormones, like T4 and T3, and assessing changes in your thyroid gland are all important in evaluating thyroid health.


			T4 (Thyroxine) Levels


			T4 is known as inactive thyroid hormone. Although inactive, it is crucial for your body to maintain a normal level of T4, because it drives production of T3, the active thyroid hormone, inside your cells. If your T4 level is too low, your liver, heart, and other tissues may not be “seeing” enough active thyroid hormone—even if your blood levels of T3 are normal!


			T4 can be checked in one of two forms: total T4 or free T4. The total T4 includes both free T4, which is what your body can use right now, and stored T4, which is bound to proteins in your blood and saved for later use. We will discuss this in much greater detail in Chapter 5.


			T4 Influences


			Total T4 is influenced by many factors, and can be artificially increased or decreased by medications like birth control pills, hormone replacement therapies, or other medical issues. If your levels are high or low, it may not be anything to worry about. Be sure to ask your doctor. Free T4, on the other hand, measures the concentration of T4 currently available for use in the body. Levels of free T4 can also be influenced by medications, but to a lesser degree. In the normal human body, T4 is highly regulated and should not dramatically fluctuate from day to day or hour to hour.


			In a healthy person, T4 is the most important thyroid hormone produced by the thyroid factory. As said, 80 percent of thyroid hormone production is T4, while only 20 percent is T3. Think of T4 as your body’s bank account of thyroid hormone. When your heart, for example, needs more thyroid hormone to work properly, it will go to the bank and get out some T4 to make active thyroid hormone, T3. If your bank account is running low, tissue concentrations of thyroid hormone decrease. T3, on the other hand, is like the money in your wallet. It’s easy to spend, but quickly wanes unless you have a bank account (T4) to back it up. We will dive further into the regulation and influences on T4 in Chapter 5.


			T3 (Triiodothyronine) Levels


			T3, the active form of thyroid hormone, is another important hormone level to have checked. If the T3 level is too low, patients may feel sluggish, complain of muscle aches, and experience continued hypothyroid symptoms. If T3 is too high, patients may experience hot flashes, heart palpitations, exercise intolerance, decreased energy (yes, decreased!), worsening anxiety, and hyperthyroid symptoms.


			Like T4, T3 can be measured in two forms: total T3 and free T3. Total body T3 concentration not only relies on the health of the thyroid gland but, more importantly, on the proper function of deiodinase (DIO) enzymes throughout the body. In a healthy person, 80 percent of T3 is produced within the tissue itself by conversion of T4 to T3, not by the thyroid gland.


			T3 Influences


			While T3 testing does play an important role, current testing methods have limitations, which are important to understand. In addition to being influenced by birth control pills, hormone replacement therapy, and other disease states, similar to T4, T3 can be influenced by many other medications, foods, vitamin deficiencies, and acute illnesses. T3 regulation is extremely important for optimal thyroid health. We will discuss the regulation of T3 in much more detail in Chapter 5.


			THYROID HORMONE PATTERNS


			There are several thyroid patterns that can indicate a problem with the way your thyroid is functioning. People with abnormal thyroid patterns can be given a number of thyroid diagnoses, including hypothyroidism, subclinical hypothyroidism, hyperthyroidism, or subclinical hyperthyroidism. Many times, the distinction between subclinical and clinical thyroid disease can fall into a grey area. Because of this, many medical doctors disagree over whether to treat patients with levels in the subclinical range who have mild thyroid symptoms. For now we will review the standard definitions of these thyroid conditions, but we will dive deeper into this debate in Chapter 5.


			Normal Thyroid Levels


			Doctors like to call normal thyroid levels euthyroidism, which is a fancy way of saying, “Your thyroid labs are normal.” In the euthyroid state, TSH, T4, and T3 will all be perfectly within normal ranges.


			Hypothyroidism


			In hypothyroidism, which is the main focus of this book, TSH rises because the pituitary gland doesn’t sense enough thyroid hormone in the bloodstream. The hypothyroid patient’s TSH will be high and T4 or T3 levels will be below normal reference ranges.


			Hypothyroidism is a spectrum of disease, which means that there is a range of test values that are considered to be hypothyroid. When a patient is just starting to become hypothyroid, his or her TSH may be only slightly high or towards the top of the reference range, but technically still normal. Additionally, T4 or T3 may be low-normal, but still within the normal reference range. This is sometimes referred to as “subclinical hypothyroidism,” meaning below medical detection.


			Subclinical Hypothyroidism


			Think of subclinical hypothyroidism as hypothyroidism that is extremely mild. To be classified as “subclinical,” you should not exhibit any symptoms of hypothyroidism. If you do have symptoms, you may still require treatment, even though some of your labs are in the normal range. Treatment of patients in this range is controversial in the medical literature and among medical practitioners. We will learn more about this issue in Chapter 5.


			Hyperthyroidism


			In hyperthyroidism, the pituitary gland stops making TSH because it detects too much thyroid hormone in the body. In hyperthyroid patients, TSH will be low and T4 and T3 high above the reference range. Again, hyperthyroidism is a spectrum of disease, with some patients having a TSH level that is undetectable (less than 0.1) and others having a TSH level just slightly below the normal range.


			Subclinical Hyperthyroidism


			Like subclinical hypothyroidism, subclinical hyperthyroidism is a slightly low TSH with normal T4 and T3. To be classified as subclinical, patients should have no hyperthyroid symptoms. Some medical guidelines recommend treating subclinical hyperthyroidism in patients over age sixty-five and in patients with certain medical problems such as osteoporosis and atrial fibrillation.


			YOUR OWN THYROID PATTERN


			In order to understand your thyroid pattern, it is important to know your full thyroid profile, which includes TSH, free T4, and free T3. Your thyroid laboratory pattern will provide clues about your thyroid function. As we will find out later, interpreting thyroid levels is not the only way to make a diagnosis of Hashimoto’s disease. But it is a good place as any to start.


			Each lab that does testing can have a slightly different range of what it considers normal, so always make sure you check the corresponding “normal reference range.” You should be aware of where your numbers fall. Are they below the normal range? Above? Or do your results fall within the normal range? When we get to Chapter 5, we’ll get into specifics about thyroid range goals—along with current controversies about what’s considered normal. For now, what does your thyroid pattern say about you?


			Thyroid Quick Tip: It’s best to interpret your TSH blood tests in context of your T4 and T3 levels. Is your body producing normal thyroid levels? Is it overproducing TSH in order to compensate for low amounts of thyroid hormone? Or is it under-producing TSH because your thyroid hormone levels are too high?


			CONCLUSION


			Although small in size, the thyroid gland plays a large role in your overall health. Your health and well-being is affected by thyroid hormone production. That is why it is necessary to understand the function of thyroid hormones, both individually and collectively.


			Think of the thyroid gland as a factory that produces T4 and T3, under the ever-watchful eye of the pituitary gland. For effective thyroid function, you need four times as much T4 as T3, because that ratio allows the body to use active thyroid (T3), while giving it access to the reserve (T4) in the thyroid “bank.” While T4 and T3 are different hormones, they work together, and when they malfunction, thyroid disease is the result. What happens when something goes wrong? We are about to find out.
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			An Overview of Thyroid Disease


			Thyroid disease and disorders have existed for thousands of years. Over time, there has been an evolution in the recognition, identification, and understanding of thyroid dysfunction. Here we will explore the history of thyroid problems and the underlying issue of Hashimoto’s—autoimmunity. Having a basic understanding of thyroid disease—what it is, how it occurs, and what serious problems it can cause—is the next step in understanding Hashimoto’s thyroiditis.


			THYROID PROBLEMS THROUGH THE AGES


			Thyroid disease has been in our history books for centuries. Historical Chinese texts have made references to goiter, or enlargement of the thyroid gland, as far back as 3600 BC. Chinese physicians, in fact, were the first to describe successful shrinkage of goiter using high iodide products, such as seaweed and burnt sea sponge. They were pioneers in prescribing dried animal thyroid (from sheep and pigs) as treatment to patients, though they didn’t understand why these treatments worked.


			The Role of Iodine


			It wasn’t until the 1800s that the importance of the mineral iodine in thyroid hormone production was understood. While hard at work making gunpowder in his laboratory, a scientist named Bernard Courtois incidentally noticed an unusual purple vapor arising from seaweed ash he had treated with sulfuric acid. This purple substance was later called iodine (named after the Greek word ioeides, meaning “violet-colored”), and formally introduced as a new element in 1813. By the 1890s, a German chemist named Eugen Baumann discovered a high concentration of iodine in the thyroid glands of both animals and man, concluding that iodine was essential for proper thyroid function.


			

			Da Vinci and the Thyroid


			When you see or hear the name Leonardo Da Vinci, you probably think of masterpieces like the Mona Lisa or The Last Supper. But Da Vinci was also a pioneer when it came to artistic renderings of the human body. By dissecting cadavers, he was able to accurately depict human anatomy and the workings of the body. Over 500 years ago, in the year 1500, Da Vinci created the first drawing of the thyroid, recognizing it as an organ. Although he did not understand the function of the thyroid, he referred to it as a “gland” (interestingly, endocrine glands are also organs), which was visionary at the time.


			Before Da Vinci’s groundbreaking medical and artistic exploration of the thyroid (among many other areas of anatomy), nobody knew the gland existed. During the time of Hippocrates, ancient Greeks were aware of neck swelling, which later came to be known as goiter, but did not understand the anatomical structure from which it originated. They also mistakenly believed that contaminated water was the cause.


			The all-important gland went unnamed until 1656, when British physician and anatomist Thomas Wharton coined it “thyroid.” The name was based on the Greek word for “shield,” based on the shape of the cartilage that protects the area around the thyroid.


		


			

			

			

			Related to iodine is iodide, which is the same element in a different form, called an ion. The human body doesn’t produce either iodine or iodide. We ingest foods with iodine, and a biochemical process then converts that iodine into its absorbable form: iodide. This is how we get a usable form of the necessary iodine needed for thyroid function.


			Goiter


			Soon thereafter, iodine deficiency was established as the basis of what’s called “endemic goiter,” or thyroid gland enlargement. It was found that, without enough dietary iodine, the thyroid gland would compensate by increasing in size to keep up with the body’s demand for thyroid hormones. In cases where the gland ultimately couldn’t grow large enough to produce sufficient amounts of thyroid hormones, the patient would develop hypothyroidism.


			By the early 1900s, it was common to see goiters in people throughout the world, primarily due to deficiency of iodine in their diets. In fact, in early twentieth century American artwork and photography, adults, children, and even dogs were commonly depicted with enlarged thyroid glands.


			Endemic goiter was especially prevalent in the “goiter belt,” where up to 70 percent of people living in the Great Lakes, Appalachia, and Northwest regions of the United States had poor dietary exposure to iodide in saltwater seafood. Studies show that during the World War I draft, about 30 percent of Michigan registrants were documented as having enlarged thyroid glands, many of who were disqualified from enlisting due to goiter.


			In 1917, an Ohio physician named David Marine conducted a study where he gave iodine to 2,100 schoolgirls. His findings surprised the medical community. Young girls given iodine had a significantly reduced frequency of goiters compared to children who did not receive iodine supplementation, reducing the incidence from one-fourth of kids affected to almost none. Dr. Marine’s research established a correlation between the cause of goiter and its treatment.


			On May 1, 1924, commercial salt companies began to add iodine to their manufactured salt products. Iodized salt became available on grocery shelves all over America, and widespread goiter dissipated. You might think that would have been the end of our thyroid dilemma, but it was not. So why do so many people still have thyroid problems?


			AN EPIDEMIC OF AUTOIMMUNITY


			While the widespread availability of iodine helped one problem, there was a larger problem looming menacingly on the horizon—that of modern civilization. As science advanced further, eradication of numerous serious diseases through immunization and improved hygiene took an even greater toll on the thyroid gland in the form of autoimmunity, or “reaction to self.”


			What do we mean by autoimmunity? Your immune system is composed of white blood cells called lymphocytes, which protect you from infection and illness from viruses, bacteria, mold, and parasites. You were born with the innate ability to fight off foreign invaders to keep you safe. As you grew, your body learned to fight off new foreign invaders and developed something called the adaptive immune response. If you get a sinus or ear infection, for example, your immune system takes action, and you notice a stuffy nose and ear pain. If you get a virus, like the flu, for example, you may develop a high fever. Once the bacterial or viral infection has been defeated, your immune system will relax and sink into the background, patrolling the corridors of your body as it silently waits for its next major offender.


			In autoimmunity, the immune system gets confused and incorrectly recognizes your own cells as foreign invaders. In response, it sends in an army of soldiers in the form of specialized white blood cells to attack your own thyroid cells.


			This doesn’t just happen in the thyroid gland; in fact, there are many other autoimmune diseases directed at various parts of the body. For example, Crohn’s disease is an autoimmune disease of the intestine, alopecia is an autoimmune disease of the hair follicle, and multiple sclerosis is an autoimmune disease of the nervous system.


			The National Institutes of Health estimates that up to 24 million Americans have autoimmune diseases. The American Autoimmune Related Diseases Association estimates an even higher number—up to 50 million Americans. Guess which autoimmune disease is among the most common? Autoimmune thyroid disease! So why have our immune systems gone awry?


			The Hygiene Theory


			In March 1819, a physician named John Bostock used his own situation as a test case. He presented himself to the Medical and Chirurgical Society of London, describing “a periodical affection of the eyes and chest.” His report was the first to describe immune dysfunction in the form of hay fever. He noted that, while common among the upper class, he had not heard of a single case of hay fever occurring among the poor. Even more fascinating was that farmers, who were routinely exposed to pollens and environmental allergens, had the least amount of cases. Further research around the world confirmed “the farming effect.”


			Children from full-time farming families had half the allergies of those who were exposed to farming intermittently, and one-fourth the allergies of children who had no farming exposure. Pigpens, horse stalls, and stables were brimming with bacteria and environmental exposures that were, in turn, helping to prime the immune systems of these children, allowing them to become more tolerant of the world around them, thereby reducing allergies. Even infants whose mothers were exposed to barns and stables routinely in utero were born with a significant reduction in environmental allergies and autoimmune disease.


			So, how does this translate to the current rise in thyroid disorders?


			The most commonly accepted hypothesis is that the eradication of certain environmental exposures prevented proper development of our immune system to the world around us. Instead of spending our days in stables and pigpens, we remain inside in the comfort of our own sterile environments. Eradication of viruses (smallpox, for example), bacteria (malaria, tuberculosis), and parasites (hookworm, ringworm) in modern society, as well as dust mites and tree pollens with integration of our air purifying systems, has left our immune systems improperly trained to fight off infection. Without a properly trained immune system, our soldiers are essentially fighting with blindfolds on. They can’t accurately identify the enemy.


			This theory (referred to as the “hygiene theory”) is supported by several current studies examining allergies and autoimmunity. The explanations for this immune system vulnerability that are most widely agreed upon are: one, inadequate immune training early in life due to lack of breastfeeding or exposure to dirt and the outside environment in early childhood; two, living in sterile environments throughout life; and three, exposure to new viruses, artificial flavorings, environmental chemicals, and highly processed foods. In the latter situation, the already confused immune system is even further mistaken by incorrectly identifying these chemicals and artificial ingredients as “thyroid-like.” Then, instead of attacking the real invader, the immune system attacks the thyroid gland itself.


			AUTOIMMUNE THYROID DISEASE


			As we mentioned previously, autoimmunity can result in many different diseases. In Crohn’s disease, the immune system may identify the foreign invaders as “intestinal-like” and attack the gut. In alopecia, the immune system may fight off hair follicles, resulting in hair loss. The same goes for multiple sclerosis, where the immune system attacks the brain and nervous system.


			The thyroid is an especially easy target of attack by the immune system, although we do not yet know why. What we do know is that with the eradication of iodine deficiency and modern medicine’s move towards disease prevention and increased sterility, another thyroid-specific endemic was born—that of autoimmune thyroid disease, commonly referred to as AITD.


			The Two Types of Autoimmune Thyroid Disease


			There are two major classes of autoimmune thyroid disease (AITD): Hashimoto’s thyroiditis and Graves’ disease, both named after the doctors who first identified them.


			Hashimoto’s typically takes the form of hypothyroidism, while Graves’ is associated with hyperthyroidism. While you may be most concerned with Hashimoto’s-induced hypothyroidism, it’s important to know about both forms of AITD, because there can be a major overlap between the two.


			Think of AITD as a spectrum of disease (similar to the autism spectrum). There are some patients that have severe hypothyroidism, some that have severe hyperthyroidism, and some that toggle back and forth between the two. The resulting thyroid disease is largely dependent on what the immune system is doing at the moment. Therefore, it is best to think of AITD as an immune system problem, rather than a problem with the thyroid gland itself.


			Thyroid Quick Tip: Autoimmune thyroid disease is a disease of the immune system, not the thyroid.


			The Immune System


			To better understand AITD, it is important that we examine the immune system a little more in depth. In AITD, the immune system incorrectly detects the thyroid gland as a foreign invader and launches an attack against it. There are two major classes of immune cells that we need to know about: T cells and B cells. T cells are similar to army foot soldiers. In thyroid disease, they march into the thyroid gland and go to hand-to-hand combat with the thyroid cells, preventing them from carrying out normal thyroid hormone production.
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