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HOPE, DREAM & REALITY

Can Diabetes be Prevented?
  Diabetes can be a serious, costly and devastating disease. We know that the diagnosis of diabetes is preceded by a decade or more of increasing resistance to the effect of insulin and ultimately to the progressive failure of the pancreas which is the body organ that produces insulin. Glucose is the fuel that powers the body and the body functions best when glucose is maintained in a very narrow range of about 4-7 mmol/L. As the pancreas progressively fails, the ability to produce insulin drops below the level needed to maintain normal glucose levels. As this happens, blood glucose values start to rise. When fasting glucose levels rise to greater than 7 or when glucose values taken after a meal rise to greater than 11 then we say that the person has developed diabetes. The reason that these glucose levels define diabetes is that above these level, damage occurs to the small blood vessels of the body, particularly those in the eye and the kidney. While we have set these glucose levels as the threshold for diabetes, there is a stage in which glucose levels are higher than normal but still not in the diabetic range, we call this state:

 Pre-Diabetes.
  Generally, we consider glucose to be normal if it is less than 5.6 fasting, and less than 7.8 mmol/L measured 2 hours after a meal or glucose challenge.

“Pre-Diabetes” falls in between the normal and the diabetic range. That is to say, a fasting glucose that is higher than 5.6 mmol/L but less than 7, or a glucose value after a meal or a standard glucose challenge that is greater than 7.8 but less than 11. 
The Canadian Diabetes Assoc. defines the levels for Pre-Diabetes as a fasting glucose between 6.1 and 7 or a post meal or post glucose challenge glucose value of between 7.8 and 11 mmol/L. About 15% of people who have glucose values in the pre-diabetic range will become diabetic each year. If we could prevent some or most of these people from becoming diabetic then we could make enormous savings in cost and human suffering. The question is; 
Can we prevent people with pre-diabetes from developing diabetes?   
Should “Pre-Diabetes be treated?

  There has been considerable discussion about whether it is worthwhile to treat Pre-diabetes, or simply treat the diabetes once it develops and try to prevent complications at that time. This is like not treating a pre-cancerous lesion because by itself it is not going to limit lifespan. However, as we know, that is obviously bad medicine since if it turns cancerous it would certainly limit lifespan. Waiting for the lesion to progress before taking it seriously obviously makes no sense. Another factor is that many studies have shown that increased risk for heart attack or stroke (what we call macrovascular or large blood vessel disease) starts with glucose values that are in the “impaired” range that we see in pre-diabetes. Potentially treatment of pre-diabetes and prevention of diabetes may reduce these risks of heart attack & stroke.

The only primary prevention in diabetes is to prevent the disease itself from developing.

LIFESTYLE:
2 large studies looked at the impact of changes in lifestyle on the change from pre-diabetes to diabetes. In both studies, intensive lifestyle changes resulted in a 58% reduction in diabetes. That is the good news; the bad news is that it takes intensive and costly lifestyle changes to accomplish this and many people would not be able to make these changes. In essence, success depended on:

▪Weight loss of 7% of total body weight

▪Exercise for at least 30 minutes per day

▪Diet, low in fat, high in fibre

While we always recommend lifestyle changes, many people are unable to maintain the intensity of change that would lead to a meaningful reduction in the conversion to diabetes. We always start with a trial of lifestyle change, if within 3-6 months we have been unable to maintain the required intensity of change or if glucose levels are not improving then we may consider medication. 

MEDICATION IN PREVENTION:
There have been a number of studies to assess the usefulness of various medications in preventing the progression from pre-diabetes to diabetes. The most successful of these have been those involving the drugs Acarbose, Metformin, various ACE inhibitors and Angiotensin receptor blockers as well as members of a class of insulin sensitizing drugs known as Glitazones or TZD drugs.
Landmark Prevention Trials with Medication in Pre Diabetes (along with lifestyle change)
The STOP-NIDDM Trial treated people with pre-diabetes with Acarbose, a medication that slows glucose absorption, allowing the pancreas more time to deal with a mealtime carbohydrate load; resulted in a 25% reduction in new onset diabetes.
The Metformin arm of the US Diabetes Prevention Program demonstrated a 31% reduction in conversion to diabetes. Metformin also supports some weight loss so it may be helpful in the obese.

Troglitazone arm of the DPP was limited because the drug Troglitazone  was taken off the market due to liver toxicity part way through the study but preliminary results suggested a 75% reduction in new diabetes. The TRIPOD Study in Hispanic women with Gestational Diabetes also used Troglitazone and again the study was terminated early due to liver toxicity but results showed a 55% reduction in new diabetes.  
HOPE
This study was carried out in a population of people who had established cardiovascular disease and were at high risk of a vascular event because of diabetes. The study used Vitamin E (an anti-oxidant) or an Angiotensin Converting Enzyme Inhibitor (ACE) known as Ramipril (Altace) in a 10 mg dose. While Vitamin E showed no benefit, the ACE ramipril (Altace) showed very significant benefit in reducing death, heart attack, stroke or any vascular event. For this reason ACE is recommended for vascular disease risk reduction in diabetes. An unexpected finding was that in the population treated with the ACE (Ramipril) there was a marked 34% reduction in the expected number of people that developed diabetes. Other trials using different ACE inhibitors or Angiotensin Receptor Blockers (ARB) showed similar reductions in development of diabetes but the studies had not been designed to investigate this outcome so another trial was planned to specifically look at whether these drugs could prevent diabetes.
DREAM 
This diabetes prevention study was carried out in people with pre-diabetes (fasting glucose between 6.1 and 7, or post glucose load reading of 7.8-11. 

Based on the results of the HOPE Trial, the ACE Ramipril (15 mg) was evaluated. Since early diabetes is predominantly a disease of insulin resistance, the glitazone, Rosiglitazone was evaluated. Subjects were to be given one, the other or both for a 5 year period. The study was stopped early as the results of the Rosiglitazone arm were conclusively positive so it was felt unethical to continue the trial when a beneficial treatment was available. Results showed that the ACE (Ramipril) did not significantly reduce new onset of diabetes in this group but treatment with Rosiglitazone 8 mg a day resulted in a 62% reduction in new onset of diabetes. The risks of treatment with Rosiglitazone were an increase in weight, fluid retention and a small increase in risk for developing heart failure. In order to prevent 1 case of diabetes, 7 people would have to be treated for 3 years. The cost of preventing one case of diabetes was about $20,000. Rosiglitazone preserved the ability of the pancreas to produce insulin. After the trial ended and medications were withdrawn, the rate of conversion to diabetes was the same whether one had taken the drug or not; so there was no preservation of the effect and to continue to have a reduced rate of new onset of diabetes, the drug would have to be continued. 
REALITY: 

Diabetes is a serious disease with enormous costs to society, loss of productivity, human suffering and death. Rates of diabetes are increasing throughout the world primarily due to our diet and lifestyle. Diabetes is preceded by a period of dysglycemia which is shown by mild elevations of blood glucose. There are large numbers of people who have pre-diabetes and will develop diabetes (up to 35% of the population). Diabetes can be prevented through intensive lifestyle change and/or medications; the cost of preventing one case of diabetes may be as high as $20,000. In people with pre-diabetes, a regime of intensive lifestyle changes should be started in order to reduce risk. This regime should have targets of weight loss of 7% of total body mass, exercise for at least 30 minutes a day and a healthy low glycemic index diet high in fibre and low in fats, particularly saturated (animal) fats. If lifestyle changes fail achieve these targets or glucose levels remain abnormal then intervention with drugs should be tried. Drug treatment programs along with lifestyle that have shown benefit are:
Rosiglitazone 8 mg a day 
62% risk reduction.

Metformin 2000 mg a day
31% risk reduction

Acarbose 100mg at meals 
26% risk reduction

The only primary prevention in diabetes is to prevent the disease itself from developing.
