BOX 36.3

TREATMENT OF OBESITY

Obesity, the accumulation of greater than normal fat in the body, results when energy intake exceeds energy expenditure over long intervals. Obesity often is defined in terms of the body mass index (BMI), which is weight in kilograms divided by height in meters squared. A BMI of 18.5 to 24.9 is considered normal, with <18.5 being underweight, 25 to 29.9 being overweight, and >30 being obese. A BMI over 40 is morbid obesity. However, the calculation of BMI does not consider the distribution of fat within the body, yet this is recognized as a major determinant of health risk. Abdominal fat (mainly around the viscera) is more metabolically active, more highly vascularized and innervated, and more likely to be a site of inflammation in the body than subcutaneous fat; abdominal fat (typified by the “potbelly” or “apple” stereotype) therefore carries a much higher health risk than subcutaneous fat (characterized as a “pear” shape). Because of this, assessment of the circumference of the waist (abdomen) at the top of the iliac crest is thought to be a better predictor of health risk than the BMI. By this determination, obesity is defined as a waist circumference of >102 cm in men and >88 cm in women. 

The incidence of obesity is increasing throughout the world and creating a major public health problem, in part because it increases the risk for developing cardiovascular disorders, several cancers, type-2 diabetes mellitus, and other metabolic problems, and increases mortality. Obese individuals have both leptin resistance and insulin resistance; that is, although they secrete large amounts of both leptin and insulin in proportion to their adiposity, those signals are relatively ineffective at controlling metabolic parameters. Consequently, considerably more insulin is required to maintain plasma glucose within normal limits, and the brain is insensitive to the catabolic action of both leptin and insulin. The latter is thought to be due to a combination of reduced passage of these hormones through the blood– brain barrier as well as fewer leptin and insulin receptors within the brain itself. 

Hypotheses as to why the incidence of obesity has been increasing so substantially in recent years abound, and often presume some combination of increased availability of energy-dense palatable foods and/or decreased average energy expenditure. It is axiomatic to state that obesity can be prevented or cured by reversing the trend—that is, by eating less and exercising more. Unfortunately, many humans in modern society cannot realistically modify these behaviors for long intervals, and they have consequently turned to other methods to aid in weight loss. Historically, several different neuropharmacologic approaches have been used, most of them targeting brain neurotransmitter systems thought to be important in appetite control. Specifically, pharmaceuticals developed to treat obesity have targeted the serotonin, catecholamine, or endocannabinoid systems, either with ligands for their respective receptors or else with chemical agents that influence their secretion, degradation, or reuptake. However, because each of these transmitter systems influences multiple brain circuits, and because none of the compounds available to date have been appetite-specific and often have undesirable side effects on mood and other behaviors, none are currently approved by the FDA in the United States to treat obesity. Further, actual weight loss achieved any by these pharmacological approaches was rarely greater than 10%. 

During the last decade, bariatric surgery has become the treatment of choice, especially for morbidly obese individuals, and these surgeries often result in far greater weight loss than that achieved pharmacologically (i.e., up to 70% of excess fat or more). In the conceptually simplest procedure, a band is placed around the stomach near the esophagus. The result of this gastric banding procedure is that food is swallowed into a very small gastric pouch, severely limiting the amount of food that can be consumed at once due to gastric restriction. Distension of the remaining gastric pouch is thought to result in smaller meals. Even greater loss of weight may occur with more invasive procedures that involve rearrangement of the normal routing of ingested food through the gastrointestinal system. In a roux-en-Y gastric bypass (RYGB), swallowed food enters a small gastric segment and then is immediately shunted into the distal small intestine, effectively bypassing half or more of the small intestine and theoretically reducing the absorptive area for food. In a vertical sleeve gastrectomy (VSG), most of the stomach is surgically removed and consequently swallowed food enters a small cylinder of remaining stomach leading directly into the small intestine, thereby eliminating most of the stomach’s normal ability to store ingested food. These commonly performed procedures result in rapid, substantial, and comparable weight loss; for example, many patients have their diabetes greatly improved, often within days after the surgery. 

The mechanisms for the weight loss and reduction of diabetic symptoms after RYGB or VSG are not well understood. Although increased gastric stretch may be a factor in some procedures, it is not common to all, and malabsorption seems to have a minimal effect at best. Instead, a major contributing factor may be an alteration of the normal neural and endocrine signaling between the GI tract and the brain. For example, one feature common to the successful procedures is greatly increased meal-induced secretion of peptides such as GLP-1 and PYY from enteroendocrine cells, perhaps thereby creating a greater satiation signal as well as a greater stimulation of insulin secretion during meals. In this regard, many diabetic patients lose substantial amounts of body weight when their pharmacotherapy includes GLP-1 agonists.
