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The Marlowe Diabetes Library

Good control is in your hands.

Since 1999, Marlowe & Company has established itself as the nation’s leading independent publisher of books on diabetes. Now, the Marlowe Diabetes Library, launched in 2007, comprises an ever-expanding list of books on how to thrive while living with diabetes or prediabetes. Authors include world-renowned authorities on diabetes and the glycemic index, medical doctors and research scientists, certified diabetes educators, registered dietitians and other professional clinicians, as well as individuals living and thriving with prediabetes, type 1 or type 2 diabetes. See page 212 for the complete list of Marlowe Diabetes Library titles.
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I gratefully dedicate this book to John Dodson  
and to Dr. John Eng.
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start taking Byetta in the first place and he  
has become one of my best friends.  
Dr. Eng discovered the drug that became Byetta.  
These men are my heroes.






Foreword

By J. Joseph Prendergast, MD

David Mendosa has written an excellent book on Losing Weight with Your Diabetes Medication: How Byetta and Other Drugs Can Help You Lose More Weight Than You Ever Thought Possible. This is real-time knowledge about drugs that are revolutionizing diabetes care.

When you first learn that you have diabetes, it is very frightening. A family history might have warned you. You might bring a friend to help absorb the medical advice and treatment plan. You will realize that you face a lifetime vigil, and you will feel that complications are inevitable.

Your doctor will provide technical information tailored to your immediate informational needs. An educational process based on those needs begins.

When you feel comfortable with your level of knowledge, you might look for other mentors, both academic and clinical. Technical information can benefit from real-life common sense. Often, there will be a talented person who will add greatly to your understanding because that person has lived through your experience. Often, this person will be very good at explaining the fine points about diabetes. It might be a writer or a reporter, who  can explain all aspects of diabetes care and help you through your life’s course. One such person is David Mendosa.

And now we have Byetta and will soon have other drugs in the same class. These are “gut hormones” that mimic how glucagonlike peptide-1 (GLP-1) works. They are given by shot that has been modified to last long enough to enable your pancreas to grow many metabolic cells and, in some people, even to grow insulin-producing beta cells.

David Mendosa explains it well. Byetta is the best new example of why doctors must listen to their patients more than to pharmaceutical marketing and recognize the great potential of new medications. Beta cells that have become prematurely dysfunctional and die prematurely begin to grow back in many people. New “metabolic cells” producing hormones never before known to exist in the company of beta cells may contribute greatly to weight loss. This is very important! There is so much new to learn.

Training of medical professionals in medical school changes over time. Researchers know that learned knowledge must adapt to the power of new observations, as well as information from a patient. The concept of listening to the patient has been the basic tenet of good medical care for as long as I have practiced medicine.

There is a new phenomenon in health care today. Patients are better educated about their medical problems. The Internet has spawned patients’ need to know all aspects of their disorder. Doctors today are not surprised by their patients’ depth of knowledge about their disease and the range of available treatments.

This has given rise to a new system where the doctors, nurses, medical assistants, and writer/reporters (professionals) need the information of day-to-day observations and conclusions that only patients (amateurs) can provide. This coupling of professional knowledge with the power of patients’ important observations is what is called the Professional-Amateur (Pro-Am) joint approach to diabetes care. I first heard this term while reading  The Long Tail by Chris Anderson, editor in chief of Wired magazine. Chris Anderson’s business book outlines how this Pro-Am concept is changing every aspect of society, not just diabetes. It is more important today because Byetta has turned diabetes physiology upside down.

David Mendosa’s book provides a practical guide to this Pro-Am approach with Byetta. He displays in this book professional and personal experience in the field of diabetes. He has contributed regularly to the field of diabetes care for patients and physicians. This book contributes more.

The book is well buttressed by experience and scientific end notes. Personal interviews with scientists provide key perspectives and information. Mendosa is educating us all about disease and the best treatment.

Mendosa’s book explains clearly how these drugs work. He addresses the most important side effect, weight loss. Diets generated by many health professionals have failed to work over time. Though control of food intake is important, a new approach is required.

Weight gain often happens in three stages in those with diabetes. Initially, there is subtle excessive eating. This changes to a subtle increased drive to eat, and ends in out-of-control eating  driven by intracellular metabolic changes. This is a phenomenon of diabetes that is often misunderstood. The sequence is powerfully triggered by the insulin resistance of type 2 diabetes. The abnormal intracellular metabolism then contributes to profound fatigue that seems to worsen despite apparent success of conventional therapy.

Insulin resistance can bring on a fear in many patients of diminishing physical capacity or approaching death. Byetta has been important in reversing these symptoms. These patients have a metabolism so totally out of control that it cannot be regulated by conventional therapy. Byetta provides a new powerful treatment we’ve not had before. No simple nostrum, Byetta. This is metabolic power at its best.

Good control can often mean weight gain. Weight gain seemed to be a certainty of strict control. This is unfair. Often, patients have a technical victory but physically still feel the same. No wonder patients experience a deep frustration.

In chapter 7, Mendosa provides a clear discussion of the role of insulin resistance and in beta cell dysfunction in diabetes and how the Byetta works within these two elements. He gives a good explanation of why aftermeal glucose testing is becoming so important that it may make the A1C disappear from diabetes assessment in the near future. David is ahead of his time.

Mendosa includes an important discussion of the variation of the effect of Byetta in different individuals. This is important for the Pro-Am team to know. He has excellent end notes, just as we would expect from any scholar.

Problems with Byetta are explored. But as Mendosa points out, it would be a shame to give up such a spectacular medication,  when most can get a good result with coaching, medication adjustment, determination, and dedication. This is excellent practical advice.

When Byetta fails, it frustrates both the patient and the physician. Deft probing can usually solve the mystery of what allows some people to have spectacular success in their expected parameters while others have only limited success. David reveals his own personal success at overcoming his “plateau.”

Mendosa includes the story of the life and times of my Byetta hero, John Dodson. He had personal success at weight loss, reversed his type 2 diabetes, and then completed his quest to get his life back after the death of his wife. Many people have had similar experiences in one form or another. I have learned from all of them.

It is easy to recommend a professional work by someone I so admire. This is an excellent book. I learned a great deal from David’s observations. This will benefit my patients with diabetes and enable them to experience the tough spots on their way to success with Byetta. I’m so pleased to be a member of his Pro-Am team. As I have been often heard to say, David, “It’s your time.”

J. Joseph Prendergast, MD, FACP, FACE  
President, Endocrine Metabolic Medical Center 
President, Endocrine Therapeutics 
President, Pacific Medical Research Foundation 
Palo Alto, CA 94306






Introduction

It’s easy to lose weight. I’ve done it hundreds of times. Mark Twain said that about smoking, but he might as well have been talking about losing weight.

Almost everyone who has type 2 diabetes knows about the old weight-loss diets and drugs. Until now, none of them helped us for more than a year or so. Yo-yo dieting even worsens our health. But now we have new drugs for diabetes that help us in new ways, such as making us feel full with less food.

I learned that I had type 2 diabetes in February 1994, when I went to the VA Clinic in Santa Barbara, California, for a pain in my side. After giving me a blood test, a doctor there asked me, “Has anybody ever told you that you have diabetes?” Nobody had even hinted that I might have diabetes. I didn’t know the first thing about it. Nobody in my family had diabetes, and I had never met anyone who told me they had it.




MY DIABETES DIAGNOSIS DECISIONS 

The diagnosis of diabetes is scary for many people. These people get obsessed with a fear of complications. Other people deny the diagnosis. They act as if they never heard of it. My reaction to  my diagnosis of diabetes was different. I was determined to learn everything I could about it. This middle way comes naturally to me because of what I do for a living. I write.

At the time, I wrote for and was an editor of a business magazine. Every time I wrote or edited an article I had to learn something new. It’s only news when it’s something that you and your readers didn’t know before. Learning about diabetes quickly became even more interesting to me than learning about business. As I learned more about diabetes I naturally wanted to share what I learned. Soon, I stopped writing about business so I could write only about diabetes. In 1995, I began to write for diabetes magazines, starting with a review in Diabetes Interview  about what was then a little-known book about the glycemic index that was then only available in Australia. I also began to write articles on the Web, including my own Web site,  www.mendosa.com. For the past few years I have written twice-weekly articles about diabetes at www.healthcentral.com/diabetes/c/17. This is my second book dealing with diabetes. Along with Prof. Jennie Brand-Miller and Kaye Foster-Powell, I wrote The New Glucose Revolution: What Makes My Blood Glucose Go Up . . . And Down? (2nd edition, Marlowe & Company, 2006). (Note: Terms in boldface are defined in the glossary at the end of this book.)




EXERCISING MY FINGERS 

Because I am a writer, I spend most of my working hours sitting at a desk in front of a computer monitor. Besides typing as fast as I can, I exercise only my fingers when I work. I was never  much of an athlete. My greatest athletic accomplishment came more than a decade before my diabetes diagnosis, when I finished a 10-kilometer race—in the next-to-last position.

Being a writer is an easy life. My life was so easy that I put on more than a few pounds. My lack of exercise and the presence of extra pounds almost certainly had something to do with my diabetes, even if those things didn’t directly cause it. So, after the doctor told me that I have diabetes, my first order of business was to take long walks and to begin to lose weight. That worked for a while, but eventually my weight crept up again as I started eating more and stopped taking exercise so seriously.




I HAD TO CHANGE SIZE 

After a dozen years with diabetes, I knew I had to make a change. Technically speaking, I was “morbidly obese.” My weight may not have been killing me, but it was certainly crippling me. I’m tall—6 foot 2 ½ inches—but I tipped the scales at 312 pounds and had a body mass index (BMI) of 40. I was ashamed that I weighed so much. At the same time, I had almost given up hope that I could ever get down to a normal weight. I knew how to eat low-glycemic food, but I ate too much and exercised too little. A wall of fat separated me from my favorite pastimes. Ever since I was a little boy, I’ve loved to walk in the woods and hike in the highlands. Being close to the Rocky Mountains is one of the joys of living in Boulder. But a couple of years ago, my doctor told me that the pain in my left knee was arthritis. I could still walk where it was flat, but climbing or coming down hurt too much. Moving my big body  became much harder. I had to use a grabber gadget to pick up the newspaper in the driveway. Getting out of an easy chair became more and more of a chore.

I first learned about Byetta more than 10 years ago, when it was still called exendin-4. In 2002, I wrote what I think was the first nontechnical article ever about Byetta. This was long before the U.S. Food and Drug Administration, in April 2005, authorized Amylin Pharmaceuticals and Eli Lilly to sell it in the United States.

By February 2006, I was desperate enough to consider taking Byetta myself. There can be negative side effects—especially nausea—but I was still curious. The FDA said that doctors could prescribe Byetta for people with type 2 diabetes who were using the most common drugs for controlling blood glucose—one of the sulfonylureas or metformin or both. (Since then the FDA has said that doctors can prescribe it with some other diabetes drugs, too.) I was taking both a sulfonylurea and metformin when I started on Byetta. My A1C level was a bit below 7.0 percent, which some—but not all—diabetes organizations consider adequate.




BYETTA’S POSITIVE SIDE EFFECT 

My big interest was in Byetta’s positive side effect—weight loss—and less in blood glucose control. But when I studied its prescribing information, I saw that the people in the clinical trials lost only an average of about 6 pounds after 30 weeks. I wasn’t impressed. I later spoke with an endocrinologist, Dr. Joe Prendergast, whom I have admired and written about for years.  When he told me about his patients’ experiences, I was convinced to try it. Dr. Joe told me that the average weight loss for his 200 patients using Byetta was 35 pounds after nine months. How could his patients be so much more successful in losing weight than those in the clinical trials? I think it was because the people running the clinical trials told them not to change whatever they were doing. But Dr. Joe encouraged his patients to eat less and exercise more, which is precisely what I wanted to do.




I FOUND A DOCTOR 

My regular doctor, who had been ragging on me for years to lose weight, didn’t know about Byetta. When I asked him to prescribe it for me, he read the clinical trial results but decided I wouldn’t lose much weight on it. So I became determined to find a different doctor, and my salvation came in the form of an e-mail from Jeffry N. Gerber, MD, who told me that he is a family doctor who specializes in encouraging his patients to lose weight. His office is south of Denver, almost an hour from my home in Boulder (but a lot closer than Dr. Joe, who practices in California). He wrote that he was eager to start some of his patients on Byetta.

Dr. Jeff wrote, “You can be the first, if you wish.” I wished. I wanted better health and knew that my weight was my biggest obstacle. I got my wish for lower weight and better health. Byetta didn’t cause me to lose weight. But it made losing weight easier. How? By cutting my appetite, so that I was seldom hungry anymore. I totally changed what and how much I ate.  Byetta reduces appetite in two ways. It slows gastric emptying, and it also affects the central nervous system, triggering a feeling of satiety. Since I knew that about half of all people who take Byetta have nausea, I prepared for it by eating very little from the first. As a result, I’ve had almost no negative side effects. The only nausea I experienced was for about three hours when I took the first shot. Once I started injecting Byetta, I began to lose weight immediately. I soon noticed that my trousers and shirts were too loose. I enjoy friends telling me how much thinner I looked.

While lots of things in life are a vicious circle, Byetta and energy are a virtuous circle: The more weight I lost and the more I exercised, the more energy I had. All this feedback gave me more motivation than ever to keep on losing weight. I also noticed that I needed less and less food to fill my stomach as it got smaller.

Since starting on Byetta fewer than two years ago, my weight dropped from 312 to 181 pounds. From the start, I told everyone who would listen that my goal by October 26, 2007, was to weigh less than when the U.S. Army had honorably discharged me 50 years earlier. That meant weighing less than 195 pounds, which would also give me a BMI in the normal range. I have already passed that goal!

With my lower weight, my blood glucose level has come way down. My A1C went from 6.8 percent to 4.6 percent, despite my stopping the other diabetes drugs I was taking when I started Byetta. The arthritis that I had is totally gone. I can go for hikes in the highlands again. I also had elevated liver enzymes that showed I had a fatty liver, which can lead to nonalcoholic  steatohepatitis and then to liver failure. Now, my liver enzymes are normal. My blood pressure was never all that high, but it, too, has come down. It has dropped from 140 over 80 to about 100 over 60. That’s well below the “normal” level of under 120 over 80. All of my cholesterol levels are much better. My total cholesterol has dropped from 225 to 155, well within the normal range of under 200. My LDL cholesterol dropped from 158 to 93, below the recommended level of under 100. My HDL cholesterol—the good stuff—was always far too low. It has gone from 28 to 40, right at the recommended level. My triglycerides went from 193 to 109. That, too, is well within the normal range of up to 150. Now that my weight and blood glucose levels are under control, I feel at least 10 years younger. I have far more energy than I have had in years. Also, my mood is much more positive.

I am such a believer in the company that makes Byetta, Amylin Pharmaceuticals, that about the time I started taking Byetta I bought 100 shares of company’s stock. I am still a believer. But I sold my shares later that year, so that what I write won’t give even the appearance of a conflict of interest. Sharing what I have learned and experienced about Byetta and losing weight is a lot more important to me than any money I could make as an investor. I offer you this book as encouragement for you to improve your health by losing weight.




MY CLOTHES PROBLEM 

The biggest problem is that my waist size dropped from 56 inches to 36 inches. That meant I had to buy a whole new  wardrobe of slacks, shirts, and underwear, as well as having my ring and watchband resized. At least the size of my feet didn’t change! And since my head is still as big as ever, I didn’t have to buy any new hats. It turns out that having clothes get too big is a problem I share with lots of people. The launch of Byetta has been so successful that already more than half a million people take it.

 PROFILE
 JOHN MORTENSEN REDUCED HIS A1C

“I think I am pretty typical guy with type 2 diabetes,” John Mortensen says. He’s a 41-year-old man who got his diabetes diagnosis in his late twenties and has used various medications over the years with differing degrees of success. He says that eight months ago, after a really bad year, his A1C was 9.2. Then, his endocrinologist put him on Byetta. “My blood glucose immediately dropped to where I felt a little light-headed occasionally,” he says. While he suffered some of the typical early Byetta side effects such as tummy issues, after a couple of weeks, things leveled out and he began to feel much better. “Then, after three months on the spit, I had lost a good amount of weight, and my A1C was down to an amazing 5.9!”

After some experimentation with Byetta, John says that he has found what works for him. “Basically, I stick to eating around 150 grams of carbs a day,” he says. “I think this forces me to choose better foods.

“Byetta’s appetite suppression does work for me,” John says. “I am rarely hungry. So, now that I am seven months into my Byetta, I have lost more than 60 pounds and am just 20 or so pounds away from a perfect BMI.” His latest A1C is an outstanding 5.1. “This stuff changed my life,” John exclaims.



My diabetes is under control. It may not be cured, but it certainly is in remission. Now, one problem that I don’t have to carry is the invidious label “obese” or “overweight.” When I reached my original goal of having a normal BMI, I began to look ahead. The Harvard Nurses’ Health Study showed that a BMI of 23 or below is even healthier, and I have recalibrated my goal to that level. On my frame, that means weighing 181. That’s exactly what I weigh as this book goes to press. Having cycled down from “morbidly obese” through “obese,” I want a label to describe the new me. We don’t have a formal one for it. But about a year ago, I read about a businessman who cares as much about diet and nutrition as making money. The writer described him in a word that stuck in my mind and hope someday people will use when they think of me. That word is trim.
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DIABETES AND WEIGHT

Why Diabetes Doesn’t Make You Fat

 

 

 

The numbers just don’t add up. More than one-third of all American adults are overweight. Plus, nearly one-third of us are obese. Many people think that being heavy causes diabetes. But since a lot more people are overweight or obese than have diabetes, weight can’t be its cause. Government data show that 34.1 percent of adults are overweight. These people have a body mass index of 25 to 29.9. Another 32.2 percent are obese, meaning a body mass index of more than 30. Together, almost exactly two-thirds of us are carrying more weight around than is good for our health.

The body mass index, or BMI, is a new term to many people. However, it is the measurement of choice for many physicians and researchers studying weight. BMI uses a formula that takes into account both a person’s height and weight. It works well for just about everyone except for children or bodybuilders and others who are unusually muscular. Web sites like  nhlbisupport.com/bmi/ make it easy to figure out your BMI, but you can also calculate it without a computer. Here’s one way: Multiply your weight in pounds by 703. 
Divide that answer by your height in inches. 
Divide that answer by your height in inches again.





The body mass index isn’t perfect. It is a quick and dirty tool that any of us and our doctors can easily and inexpensively use. But it doesn’t predict body fat with complete accuracy. That’s not the point. The point is that a high BMI is an estimate of body fat measured indirectly. The estimate isn’t too good for three groups. For children we need to use a different formula. And for muscular athletes the BMI can lump them into the overweight or obese categories even though most of their extra weight is lean muscle, not fat. Also, some people who score in the healthy BMI area may have a high percentage of body fat and therefore a slightly higher health risk. Nonetheless, if you are an adult who is not particularly athletic, a high BMI needs to be a call to action.

By comparison to the two-thirds of Americans who are overweight or obese with a body mass index of 25 or more, 7 percent of us have diabetes. So being heavy can’t be the cause of diabetes. Even when we consider the one-fourth of Americans with prediabetes, there’s got to be more to causing diabetes than being well upholstered. Some of the usual suspects include genes and lack of exercise.




YOUR LINK BETWEEN DIABETES AND WEIGHT 

Still, more than 85 percent of people with diabetes are overweight or obese. That means there must be some connection between diabetes and weight. While being overweight can’t be  the cause of diabetes, weight and diabetes are linked. They probably have a common cause. This strong correlation is why you will often see type 2 diabetes described as a “lifestyle disease.” This implies that diabetes results from a choice, just as other lifestyle choices like cigarette smoking and heavy alcohol consumption lead to other diseases. It’s blame-the-victim time.

Even the government’s Centers for Disease Control and Prevention (CDC) buys into this argument. “We know obesity  causes about two-thirds of diabetes,” the agency told state health agencies in 2005. In fact, no one has ever demonstrated that obesity causes diabetes or even insulin resistance. On the other hand, maybe insulin resistance or diabetes makes us overweight. That’s certainly possible, but even if it is, something else has to be going on that causes us to carry more weight than we should. Type 2 diabetes generally results from the combination of impaired beta cell function and insulin resistance acting on susceptible genes. Why then is there such a large overlap between being heavy and type 2 diabetes?

The answer is slowly coming out of research led by three scientists who worked together for years in Seattle. They are the endocrinologists Daniel Porte Jr., MD, who is now associated with the VA San Diego Health Care System, and Michael W. Schwartz, now a professor of medicine at the University of Washington; and the psychologist Stephen Woods, now of the department of psychiatry at the University of Cincinnati.

“It’s complicated,” Dr. Porte says, “because everybody who is obese doesn’t have diabetes, and everybody who has diabetes is not obese. So we have been looking at why they tend to overlap.”

The answer, they found, is the beta cells of the pancreas that make and secrete insulin. “If the beta cells are not functioning properly this will tend to lead to diabetes,” he says. “And this will also tend toward an increase in body weight.”

Insulin has two apparently contradictory impacts on your body, Dr. Porte says. “One is that it tends to store fat. When you eat a meal, the calories will be stored so that you will be able to survive between meals. But the insulin also goes to your brain to suppress your eating, so you won’t overeat.”

Obesity too has “a bunch of causes,” Dr. Porte says. “Diabetes and obesity occur together more than you would expect by chance.” If you have factors in your genes or your environment that would cause obesity, then you would probably become obese, he says, and your diabetes, if any, would be very mild. But if you have factors that tend to damage the beta cells or to produce insulin resistance, then you would get more severe diabetes.

“So you can get varying amounts of diabetes and obesity,” he says. “But they will tend to occur together because of the fact that insulin tends to store fat and tells the brain how fat you are, preventing overstorage.”




YOUR DIABETES IS BIOLOGICAL, NOT LIFESTYLE 

Does this mean that Dr. Porte would not call diabetes or obesity a lifestyle disease? “In our view obesity is not very often a behavioral disorder,” he replies. “It is a biological disorder, that is, an interaction between the biology and the environment.” While obesity is a biological disorder, he continues, “it is sometime  amenable to behavioral intervention. But the difficulty occurs when you intervene behaviorally, because that behavior is fighting the biology. That is one of the reasons why it is so hard to regulate your weight. So we need to come up with ways to help people achieve those goals.”

PROFILE
 JOHN MONTGOMERY DOWNSIZED

His family and friends say that he has already “downsized” enough, John Montgomery says. But his goal is to lose 10 more pounds. Already, he has gone from 235 pounds to 185 in about 14 months on Byetta. John is 60 and has had type 2 diabetes for about 15 years. “I thought there was no way that the weight would ever come off,” he says. “I know that I needed to get the weight down to have a chance to live out a normal life span.”

He takes metformin along with the Byetta but stopped taking  Avandia and a sulfonylurea. His doctor has already cut his blood pressure medicine in half, and he hopes soon to do away with it entirely. John’s only negative side effect has been “occasional but significant diarrhea.” A positive side effect, he says, is that he is “enjoying a new wardrobe.”



This is not to deny that we can control our diabetes better when we lose weight. I know from my experience of losing a lot of weight last year how much better my numbers are and how much better I feel. Now, we have begun to have drugs to help people with diabetes regulate their weight. Maybe in a few years, as more and more of us lose weight, people will stop blaming us for being overweight and stop labeling type 2 diabetes a lifestyle disease.
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OUR DOUBLE BIND

Which Diabetes Drugs Lead to Gaining Weight

 

 

 

Almost all of the drugs for controlling type 2 diabetes make us gain weight. In turn, this makes it harder to control diabetes. Most people with diabetes need to take oral medication or insulin to control it. Only 15 percent of us don’t take either insulin or oral medication. Since most of the diabetes medicines make us gain weight, we can’t win. This is what scientists call a double bind.




YOU ON INSULIN 

Until Frederick Banting and Charles Best discovered insulin at the University of Toronto in 1921-22, we didn’t have any drugs to help us control our diabetes. Before the discovery of insulin, the only treatment was essentially a starvation diet. In 1921, they successfully extracted insulin from a dog’s pancreas. In 1922, Eli Lilly pioneered in introducing the first commercial insulin made from the pancreas of slaughterhouse animals. For 60 years, cattle and pigs were the sources  of insulin. Now, however, almost all insulin is synthetic and chemically similar to human insulin.

Before Drs. Banting and Best discovered insulin, people with diabetes were slowly starving and no one with type 1 diabetes would live long. People who began to take insulin quickly gained weight. While that weight gain saved the lives of thousands, if not millions, of people with type 1 diabetes, the weight gain went too far. Like any drug, insulin has its unwanted side effects. One of the side effects of all types and brands of insulin is weight gain.

The United Kingdom Prospective Diabetes Study (UKPDS) is the longest randomized, controlled study ever of people with type 2 diabetes. One part of that study tracked 2,078 people newly diagnosed with type 2 diabetes for six years. This part compared how well they did on insulin, sulfonylureas, and metformin. It turned out that people in two subgroups using insulin gained 22 or 23 pounds in that time. Most of the weight gain came in the first year.

The experience of 9,546 members of Kaiser Permanente Northwest, one of the country’s largest health maintenance organizations, is similar. Those who started insulin between 1996 and 2002 and continued to use it for at least a year without adding any other diabetes medication gained an average of 7 pounds.

The medical profession is beginning to recognize this double bind. “Faced with an obese patient with failing glucose control, clinicians must decide whether a further reduction in average glucose level by 10 mg/dl to 20 mg/dl is worth another 10 pounds of weight gain,” writes Richard Comi, MD. He goes on  to note that even the new inhaled insulin is associated with the typical weight gain when people with type 2 diabetes start taking it.




YOU ON MOST ORALS 

We had to wait about 35 years longer for the first oral drug—a pill—to help control diabetes. Orinase (tolbutamide) was the first of the sulfonylurea class of drugs. In 1954, scientists in Germany discovered tolbutamide, and in November 1955, clinical trials began in the United States. By 1957, the Upjohn Company began producing it. We now have about a dozen brands of sulfonylureas plus several combinations with newer drugs. But, like insulin, every one of the sulfonylureas leads to weight gain, although not quite as much as with insulin. People in two subgroups of the UKPDS trial who used a sulfonylurea for six years gained 8 to 12 pounds. Those Kaiser Permanente Northwest members who started a sulfonylurea between 1996 and 2002 and continued to use it for at least a year without adding any other diabetes medication gained an average of 4 pounds.

PROFILE
 JOHN FORD HAD A GREAT ROUND FIGURE

John Ford is 72 years old and still quite active, he says. “But 14 months ago I was not so active after two knee replacements, operations on four lower back discs, and just plain laziness.” He says that he “was able to reach 398 pounds and an equally bright 64-inch waist. Considering round as a figure, I had a very great one.”

He was taking 80 units of insulin each night when his doctors introduced him to Byetta. Now he’s down to 10 units of insulin each night. His waist is down to 60 inches and his weight is down to 265. “That was my weight when I played football in college.” 



It wasn’t until almost 40 years after the introduction of the first sulfonylurea that the second oral medication became available. In 1995, Bristol-Myers Squibb introduced it as Glucophage. Before then, we didn’t have any diabetes medication that didn’t generally cause us to gain weight. This pill is now also available as generic metformin. People often lose a few pounds on metformin, particularly when they switch from a sulfonylurea. That’s one reason why metformin quickly became the biggest-selling pill to help control diabetes. In the UKPDS trial, volunteers who used metformin did lose weight. But it was “a nonsignificant decrease” of 3 pounds in six years, the study authors reported. Those Kaiser Permanente Northwest members who started taking metformin between 1996 and 2002 and continued to use it for at least a year without adding any other diabetes medication lost an average of 5 pounds.

A few years ago, when my endocrinologist suggested that I use metformin, he said that I might lose weight because I would be less hungry. He also warned me to increase my dose gradually so that I could avoid what is delicately called “gastrointestinal distress.” More than half of the people have diarrhea and a quarter have nausea when they start taking metformin. I experienced neither less hunger nor gastrointestinal distress. But those are the reasons why many people think that we may lose weight when we take metformin. And I didn’t lose any weight either.

In the 1990s, we began to have a much greater choice of pills to help us control our diabetes. In quick succession we got two alpha-glucosidase inhibitors, Precose (acarbose) in 1995 and Glyset (miglitol) in 1996. Neither of these similar drugs will cause you to gain weight, but they won’t help you to lose it, either. Both of these drugs are what doctors call “weight neutral.” But only a small proportion of people with diabetes take Precose or Glyset, because they are also pretty neutral in reducing blood glucose.

Much more popular are two drugs in yet another class. These drugs are Avandia (rosiglitazone) and Actos (pioglitazone) in the class called the thiazolidinediones, or TZDs for short. The FDA approved both of them in 1999, and both of them lead to weight gain. Those Kaiser Permanente Northwest members who started taking one of the TZDs between 1996 and 2002 and continued to use it for at least a year without adding any other diabetes medication gained an average of 11 pounds, more than those who took insulin and far more than those who took a sulfonylurea. Even more serious is the meta-analysis  in The New England Journal of Medicine that Avandia “significantly increases” the risk of heart attacks. Based on an analysis of 42 studies of the drug, the meta-analysis found that Avandia raises the risk of heart attack by 43 percent and that the increased risk is statistically significant. Dr. Steven Nissen, chief of cardiovascular medicine at the Cleveland Clinic, conducted the meta-analysis, which the NEJM published on its Web site on May 21, 2007, ahead of its print publication. The journal’s editors do that only with issues that they regard to be of serious public health importance.

Two more drugs to help control blood glucose are Prandin  (repaglinide) of the meglitinide class and Starlix (nateglinide), an amino acid derivative. The FDA approved Prandin in 1995 and Starlix in 2000, but both of these drugs also lead to weight gain. In a 24-week clinical trial, the average weight gain for people on Prandin who hadn’t previous used a sulfonylurea was 3.3 percent, or 3 pounds. In the Starlix 24-week clinical trial, the average weight gain was 2 pounds more than for those on a  placebo when they took a 60 mg dose three times a day and 4 pounds more than for those on a placebo when they took a 120 mg dose three times a day.

So, until recently, metformin was the only medication for diabetes that might help you to lose weight. But we now have two exciting options. Like insulin, they are proteins that have to be taken by injection, since stomach acids would deactivate them if we tried to swallow them. But these drugs aren’t insulins and they aren’t pills. In a sense they are something in between.




YOU ON SYMLIN OR BETTA 

The first of these new drugs to become available was Symlin (pramlintide). In March 2005, the FDA approved this medicine that Amylin Pharmaceuticals developed for people who also take insulin injections. The prescribing information for Symlin shows that people who took it for six months lost about 4 pounds more than those who were taking a placebo in a controlled trial. Symlin might yet prove to be even more effective than Byetta in inducing weight loss. That could be the reason Amylin is working on Symlin more than Byetta as a weight loss  drug for the general population. Its synergy with leptin in rats is impressive, and it is very likely to be similar in humans. Symlin is a man-made version of the amylin hormone that the body usually makes. But people who don’t have any or enough natural insulin also don’t have any or enough amylin. This can increase the swings of your blood glucose. So, if you take insulin injections, consider taking Symlin, too.

Symlin helps control blood glucose in three different ways:1. It helps food move out of the stomach more slowly, which helps control the rate at which glucose enters the blood after you eat.
2. It reduces the amount of glucose that the liver sends into the bloodstream after meals.
3. It decreases the appetite.




In April 2005, just a month after the FDA approved Symlin, the agency told Amylin Pharmaceuticals that it could market its other new diabetes drug, Byetta (exenatide). Amylin and Eli Lilly jointly distribute Byetta in the United States. Eli Lilly alone distributes it in the European Community. Byetta is a  GLP-1 mimetic. We call them mimetics because they mimic or imitate the way that human GLP-1 works. Actually, GLP-1 mimetics work even better than our body’s own GLP-1, because they last a lot longer. It is that longer time that is key to how well they work to control our blood glucose and to keep us from feeling hungry. Weight loss in the clinical trials of Byetta was modest. People in the clinical trials lost only an average of about 6 pounds after 30 weeks. That fact often surprises people, like me, who take Byetta, since they can experience much greater weight loss.




YOU ON JANUVIA 

The newest diabetes drug is Januvia (sitagliptin), the first of a new class of diabetes drugs called dipeptidyl peptidase-4 inhibitors. That’s so hard to say or spell that people usually just call it a DPP-4 inhibitor. This class of drugs takes an indirect approach to helping us get the insulin we need from our pancreas only when we need it. Doctors call this getting increased insulin secretion in a glucose-dependent manner. This approach is indirect because it inhibits or restrains the DDP-4 enzyme. That’s a good thing, because this enzyme degrades or breaks down GLP-1, something that is key to the subject of this book. Human GLP-1 works for only a few minutes until the DPP-4 enzyme makes it stop working. But DPP-4 drugs like Januvia inhibit the DPP-4 enzyme, so our GLP-1 works longer. One advantage of DPP-4 inhibitors is that we can take them as a pill, rather than as an injection. They help us to control our blood glucose while being weight neutral. DPP-4 inhibitors do not lead to weight loss. GLP-1 mimetics do.

It looks as if the constriction of our double bind is beginning to loosen.

[image: 002]
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BYETTA’S COUSINS

Other GLP-1 Mimetics in Development

 

 

 

Byetta is making such a difference in the lives of many people with diabetes that lots of pharmaceutical companies around the world are racing to develop similar drugs that will reduce both blood glucose and hunger. Some of these forthcoming drugs have great promise to be more than just “me too” offerings. Nobody is more aware of the competition than the people at Amylin Pharmaceuticals in San Diego, which developed Byetta. They have announced several exciting new prospects.




WOULD YOU LIKE ONE SHOT A WEEK? 

Furthest along is Amylin’s work with Alkermes and Eli Lilly to develop a long-acting release formulation of Byetta. They call it, at least for now, exenatide LAR. Unlike Byetta, which we need to inject twice a day, the long-acting version will require just a weekly or possibly just a monthly shot. Obviously, this would be more convenient than Byetta. But even more important is that it would work better. That’s because the two daily  shots of Byetta cover only those two meals, and most of us eat three meals a day. The biggest problem with it is that the two shots don’t cover lunch, since you take it only before breakfast and dinner. So it reduces blood glucose levels and hunger after just those meals. The companies developing exenatide LAR started a study in 2006 to see if it is at least as good as Byetta. Elements of this study could eventually form the basis for an FDA submission. Earlier results showed that it reduced blood glucose and weight even more than Byetta does. They plan to ask the FDA to approve it by mid-2009.

Because exenatide LAR works so well, it results in previously unheard-of reductions in blood glucose, according to one of the most impressive posters presented at the 66th scientific sessions of the American Diabetes Association in June 2006. It reported on a 15-week study showing an average reduction in A1C of about 1.7 percent among those taking the higher of two trial doses compared with those taking a placebo. That means, for example, that someone who had an unsatisfactory A1C of 8.7 at the beginning of the study would have a good A1C of about 7.0 after less than four months. Those people also lost an average of 8.4 pounds. That’s considerably more than people averaged in Byetta’s clinical trials over a much longer period. All this with less of the nausea that people on Byetta sometimes experience.




WOULD YOU LIKE TO INHALE BYETTA? 

Next in the Amylin pipeline for a drug in the same class as Byetta is a version that can be inhaled rather than injected. That will be great news for anyone with a fear of needles. But it  will be difficult, because the drug is a protein, which stomach acids destroy the same way that they generally make injected insulin ineffective. But Exubera, the first inhaled insulin, has proved that the drug companies can make proteins that we can inhale. And in 2006, Amylin started to work with Nastech Pharmaceuticals to develop a nasal formulation of exenatide. A Phase 1 clinical study of this compound began during 2006.

Like many other pharmaceutical companies, Amylin is also working on the combination of two or more drugs that will work together better than any drug might work separately. One such combination joins the hormones pramlintide and leptin. Taking these hormones together resulted in a decrease in food intake and body weight greater than that seen with either hormone separately. Taking leptin also selectively leads to the loss of fat mass and the preservation of lean mass.




LIRAGLUTIDE: THE CHALLENGER IS COMING 

Besides Amylin’s pipeline for drugs like Byetta, there are many other companies hard at work. Probably furthest along is liraglutide, which earlier bore the name NN2211. The Danish company Novo Nordisk started a Phase 3 clinical trial in February 2006. The company hasn’t announced liraglutide’s proposed brand name yet but says that it expects to submit liraglutide to the FDA in 2008 and to launch it in 2009. Why such a long wait? People whose job it is to watch the pharmaceutical industry tell me that Novo Nordisk is an exceedingly cautious company. Before it makes a move, it wants to be sure that it has a winner.

The two oral presentations and the three posters about liraglutide at the ADA’s June 2006 scientific sessions convinced me that it will be as important for people with type 2 diabetes when it becomes available as Byetta is now. In just 14 weeks, people at the highest dose in one clinical trial ended up with an A1C level 1.74 percent less than those taking a placebo. In the same time period, they lost an average of 6.6 pounds. As with Byetta, some of those taking liraglutide had gastrointestinal side effects. But, as with Byetta, the side effects didn’t last. Likewise, liraglutide lowers blood glucose only when levels are too high. So the dangerously low blood glucose levels that we call hypos are unlikely. Unlike Byetta, which requires two injections a day because of its half-life of 2 to 4 hours, liraglutide requires only one daily shot, because it has a much longer half-life, 10 to 18 hours. It gets that longer duration because it binds with albumin  , a protein that helps to regulate the distribution of water in our body. Binding to albumin renders it resistant to DPP-4.

One of the announcements to come out of the ADA’s June 2007 scientific sessions was Novo Nordisk’s statement that, like Amylin, it is working on a formulation that can be administered weekly. Novo Nordisk’s chief science officer, Mads Krogsgaard Thomsen, said that the company hopes to start Phase 1 testing of it during 2007.




SOON YOU WILL HAVE EVEN MORE CHOICES 

Those are the front-runners. But the race includes many late-comers. PharmaIN, a start-up pharmaceutical company in Seattle, announced at the ADA’s June 2007 scientific sessions  that it can render human GLP-1, which normally breaks down in a few minutes, long-acting. Its approach is to use a nonimmunogenic nanocarrier that it calls a protected graft copolymer.

A Canadian company called ConjuChem presented data about its GLP-1 mimetic at the ADA’s June 2006 scientific sessions. ConjuChem calls its drug CJC-1134 and PC-DAC Exendin-4. It binds with albumin, giving it the long half-life that circulating albumin has. The mice, rats, and monkeys they tested it on had lower A1Cs and weight. ConjuChem has been testing its drug as a once-a-week injection. And a company press release says that clinical trials show that its half-life is even longer than expected so that “an even longer dosing interval may be possible.” But a later press release in March 2007 had some bad news for PC-DAC Exendin-4. It doesn’t work for weight loss. “There was no statistically significant effect on weight in the treatment cohorts versus baseline or placebo at the end of the 35-day treatment period.”

The drug giant GlaxoSmithKline is developing GSK716155 (formerly Albugon). It also uses human albumin. But GSK716155, originally developed by Human Genome Sciences, fuses rather than binds a GLP-1 mimetic with human albumin. It is now in Phase 2 clinical trials.

Another GLP-1 mimetic made it to the ADA’s June 2005 scientific sessions, but we have heard very little about it since then. This drug, developed by Eli Lilly, has the decidedly un-sexy name LY 548806. But it missed the ADA’s June 2006 coming-out event. Maybe that’s because Eli Lilly is now working closely with Amylin in marketing Byetta.

Ipsen, a pharmaceutical company headquartered in Paris, is another company with a GLP-1 mimetic. The company reported in June 2006 that this drug, which they call BIM51077, was in Phase 2 trials.

Not everyone working on a GLP-1 mimetic made it to the ADA’s June 2005 event in San Diego or its June 2006 event in Washington. Zealand Pharma, based in Copenhagen, developed a GLP-1 mimetic that they called ZP10. Sanofi-Aventis, headquartered in Paris, licensed ZP10 and calls it AVE0010. It is in Phase 2b clinical trials.

Another is BioRexis Pharmaceutical, headquartered in King of Prussia, Pennsylvania. The BioRexis technology fuses GLP-1 with a natural variant of the human blood plasma protein called transferrin. The advantage is that transferrin has a half-life of 14 to 17 days. BioRexis has tested the fusion protein in rats. Its challenge was to keep the potency of GLP-1 and the longer half-life of the blood plasma protein in the fusion protein. The pharmaceutical giant Pfizer seems to think that BioRexis succeeded, since in February 2007 it agreed to buy BioRexis.

Some companies even hope to produce an oral form of GLP-1, avoiding the need to take it by injection. One company that has started talking about oral GLP-1 is Emisphere Technologies in Tarrytown, New York, but their research is still in Phase 1 trials.




CLINICAL TRIALS ARE TRYING TIMES 

How far along a drug is in the FDA’s clinical trial process makes a huge difference. If a drug company wants to study how its  drug works in humans, the company has to start by submitting an Investigational New Drug application to the FDA. If the FDA agrees, the drug starts Phase 1 testing in humans. At this point, the drug has about a 20 percent chance of reaching the market. And that typically takes five to nine years.

 PROFILE
 KAREN D. WANTS TO BE THE BYETTA POSTER LADY

Karen D., 60, works full time as a nurse while working on an advanced nursing degree. “I don’t know if I would have had the energy to do that without Byetta,” she told me when I called her. After about a year and a half on Byetta, her weight has stabilized after a loss of more than 50 pounds—her lowest weight in 30 years.

She reports no side effects, except for decreased appetite and easily feeling full. “Satiety is a new experience for me,” she exclaims. Sometimes she skips a dose in order to eat dinner, since she is still full from her breakfast dose. “I am so pleased, and I want to be the Byetta poster lady. “Byetta is the best thing since the invention of the wheel, sliced bread, electricity, radio, dishwashers, and microwaves.”

Karen has had little stomach distress. Once, when she ate past satiety and did not pay attention to her body, she says that she had one episode of vomiting. Another time, she experienced nausea, because she ate something about an hour before taking Byetta. Now, she avoids eating for two hours before taking her shot, and the episodes never repeated. “My thought,” she says, “is that some of the people who complain about nausea are those who nosh all the time.”



The Phase 1 part of the drug’s testing alone takes from one to three years. Then, when it moves into Phase 2 testing, the drug’s chance of making it to market improves slightly to just  under 30 percent. It then takes about two more years for the Phase 2 trials. Once a drug begins Phase 3 testing it will typically take another three to four years and then has about a 60 percent chance of the FDA’s actually approving it. This means that the odds are heavily stacked against any drug in Phase 1 or even Phase 2 testing. That’s a good reason not to get too excited about a new drug until it is at least in Phase 3 trials.

When we have at least some of these close and distant cousins to Byetta available for us to use, it will be quite a victory lap for a class of drugs that was unheard-of a few years ago. This will give people with type 2 diabetes some wonderful choices.
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