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New drugs offer hope to diabetes patients
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The race is on. For both Type 1 and Type 2 diabetes, manufacturers are vying for pole positions with new therapeutic strategies that promise better disease management, improved quality of life, and ultimately prevention of diabetes complications. 
In Type 1 diabetes, a major thrust is toward the development of an artificial pancreas to better control the disease, preventing or minimizing disease complications. Technologies that could comprise the first steps toward this goal are already in place, including DexCom Inc.'s STS Continuous Glucose Monitoring System (approved in 2005) and Medtronic Inc.'s (recently approved) Guardian REAL-Time System as well as the MiniMed Paradigm REAL-Time System that combines a continuous insulin sensor with an insulin pump. 
Trials of Abbott's FreeStyle Navigator Continuous Glucose Monitoring System are also encouraging. Simultaneously, in clinical trials, drugs are attempting to halt the autoimmune attack that destroys the beta cells, a major pathology of Type 1 diabetes. 
Aaron Kowalski, Ph.D., director of strategic research projects for the Juvenile Diabetes Research Foundation (JDRF), who has Type 1 diabetes and is himself now using a continuous glucose monitoring system, expects the systems "to revolutionize diabetes management." He said that a recent study found "the bottom line for Type 1 is, even with very, very intensive management [testing up to nine times per day], you spend less than 30% of every day in the normal target range. I argue that even with finger sticks and insulin pumps, it's impossible [to improve that] because you just can't see those trends." 
At this time, however, the fly in the ointment is that systems are not reimbursed by insurers and can result in an out-of-pocket expense greater than $300 per month. JDRF intends to address this problem in the near future with a study documenting cost-effectiveness to aid in obtaining reimbursement. 
	


New therapies for Type 1 and Type 2 diabetes 


Bruce Buckingham, M.D., director of pediatric endocrinology, Santa Clara Valley Medical Center, has seen significant benefits with the MiniMed Paradigm REAL-Time System (a combination of the continuous sensor and insulin pump). "It provides patients with their blood glucose levels every five minutes, with alarms if they're getting low or they're getting high," he said. 
Using the system allows individuals to see the effects on blood glucose levels of food, exercise, and trends over time, allowing modification for better diabetes control. Although currently approved only for individuals age 18 and older, some trials of the MiniMed Paradigm REAL-Time System are being conducted in adolescents. "The kids who have been wearing it have really seen a lot of benefit," reported Buckingham. "What they are worried about is that when they get to the end of the study [because it's a research device], they have to give it back. And they're saying 'No, you can't have it back.'" They are generally looking at their blood sugar 20 times a day, he said. 
But as Kowalski pointed out, these technological advances are moving toward a vision of JDRF—a closed-loop system—an artificial pancreas that is also in early testing. "What you'll find is that even with these sensors, it's still tough," he said. "It's a tremendous step forward, but it's not the magic bullet. If you have somebody—a six-year-old or a 75-year-old—who doesn't understand his or her diabetes well, you need automated control." 
Kowalski believes that a device that senses the blood glucose, calculates and adjusts the insulin dose, and then injects it is currently the most promising means of preventing diabetes complications. "That'll be the tremendous step forward for people with diabetes." But, he continued, "it's not the end goal for JDRF. The end goal is to walk away from diabetes completely through a biological cure." 
Finding a biological cure for Type 1 diabetes is challenging. While some patients have a genetic tendency to develop the disease, many who do develop it show no risk factors until it presents, full-blown. Teodora Staeva-Vieira, Ph.D., director of immunology for JDRF, explained that "the general consensus is there's only about 15% of the beta cell function remaining when the patient presents with Type 1." That limits many potential immunotherapy options. Nevertheless, recent trials show that when anti-CD3 antibodies are administered to patients within six weeks of diagnosis, they slow down the progressive destruction of beta cells for maintaining residual function by one and a half to two years." 
Depending on protocol, the treatment is given for one to two weeks, along with rigorous insulin management, but benefit fades after a year or two. Discussing a phase II trial that's now recruiting patients, Staeva-Vieira stated, "They're giving the antibody for two weeks [as previously], but they will also administer the antibody again, one year later, to see whether that could enhance the benefit." 
Later this year, TolerRx Inc. and, separately, MacroGenics Inc. will be conducting a phase III trial of their anti-CD3 antibodies. 
Meanwhile, in Type 2 diabetes, the latest emerging therapeutic strategy is dipeptidyl peptidase 4 (DPP-4) inhibitors, also known as incretin enhancers. Marjorie Gatlin, M.D., VP of USCDMA-CVM, Novartis Pharmaceuticals, explained, "An incretin enhancer works by a novel mechanism, whereby it inhibits the DPP-4 enzyme that breaks down GLP-1, thereby allowing the body to function to deal with hyperglycemia in a more physiologic manner." 
Currently, both sitagliptin (Januvia) made by Merck and vildagliptin (Galvus) by Novartis are poised for approval by the Food & Drug Administration. If the drugs are approved, analysts expect them to easily reach blockbuster status of more than $1 billion in sales by 2010, provided no safety issues emerge. Trailing perhaps only a little behind the class leaders is saxagliptin, currently in phase III trials by Bristol-Myers Squibb. 
Data presented at the American Diabetes Association (ADA) annual meeting in Washington, D.C., in June showed sitagliptin was noninferior to glipizide over 52 weeks in significantly reducing blood sugar in patients without adequate control with metformin monotherapy. "Additionally, sitagliptin demonstrated weight loss and fewer episodes of hypoglycemia versus glipizide," said Peter Stein, M.D., senior director of clinical research, Merck. "These are important findings for a potential new treatment for Type 2 diabetes." In early June, Merck announced its intention to file a New Drug Application for a combination of sitagliptin and metformin this year. 
Other data presented at the meeting also showed favorable results for vildagliptin. The combination of pioglitazone (Actos, Takeda) and vildagliptin led to an overall reduction of 1.9% in the A1c. Two-thirds of people on the combination achieved an A1c of <7%, versus 42% of individuals on monotherapy. Among the patients with the highest mean baseline glucose, A1c was reduced by up to 2.8%. 
Gatlin commented, "We have a very robust program [for vildagliptin], and we have studied all patient types with an excellent tolerability profile that is weight neutral and shows very low hypoglycemia, and also that it can be used as monotherapy or in combination with all classes of agents." She also noted, "The other exciting thing is the potential for beta cell preservation that this class offers." 

Exubera (inhaled human insulin, rDNA origin) by Pfizer may well be in pharmacies throughout the United States by the time this article is in print. Other forms of insulin, including the AIR inhaled insulin system by Eli Lilly & Co. and Alkermes Inc., continue in trials, demonstrating positive results in individuals with chronic obstructive pulmonary disease. 
But in the evolution of diabetes care, not everything has stayed on the lead lap. While the FDA issued Lilly an approvable letter for ruboxistaurin (Arxxant) in the treatment of diabetic retinopathy in mid-August, the agency is requiring more data, a move that some analysts construe as negative for the company. 
Even more notable, the dual peroxisome proliferator-activated receptors (PPAR) alpha and gamma agonists—previously believed close to market—have fallen off the radar. In late spring, AstraZenca announced the discontinuation of Galida (tesaglitazar) and Bristol-Myers Squibb discontinued Pargluva (muraglitazar). Although Bristol-Myers Squibb had received an FDA approvable letter last October pending additional studies, after data were released that linked the drug to an increased risk of death, major adverse cardiovascular events, and heart failure, the company decided not to pursue further studies, citing other more promising diabetes opportunities in its portfolio. 
In diabetes—Type 1 and Type 2—the race for a cure, or at least better management and quality of life, is on. But as in any race, outcomes are uncertain. That was especially evident in the last calendar year. Nevertheless, new therapies and technologies continue to emerge, offering hope to individuals with diabetes. 
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