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INTRODUCTION
Professor Yulino Castillo Núñez opened the meeting by outlining the learning 
objectives of this satellite symposium. The program is designed to update 
current knowledge of the epidemiology of pre-diabetes and diabetes, to 
highlight modifiable risks for diabetes – that is, insulin resistance, obesity and 
unhealthy lifestyle factors – to present data generated from landmark diabetes 
prevention trials, including data on therapeutic options, and to provide insight 
into helping patients implement lifestyle changes that can alter their disease 
projection. 
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Worldwide rates of diabetes are increasing year on year, and are predicted to con-
tinue increasing to 2040 and beyond in each area of the world. Although the epide-
mic of diabetes is ubiquitous, the prevalence of diabetes varies with the income of 
different countries – with low income countries having a higher incidence of diabetes 
than higher income countries.1 Pre-diabetes rates also differ by country income, a 
fact not accounted for by conventional risk factors. Obesity is one of the main risk 
factors for developing dysglycemia, and one of the drivers of this relationship is the 
low muscle strength often found in obese subjects associated with their increased 
fat mass and metabolic risk factors. As body mass index increases, levels of C-re-
active protein increase,2,3 and systolic blood pressure rises.3 In addition, as waist cir-
cumference increases, levels of leptin increase, and levels of adiponectin decrease.4 

Pre-diabetes is not just associated with type 2 diabetes (T2DM), but with several 
other disorders, including cardiovascular disease (CVD) and kidney disease. The risk 
of CVD starts to increase when a patient’s HbA1c level enters the pre-diabetes range. 
 
Figure 1: The impact of pre-diabetes 

L1
Pre-diabetes: A risk factor or a disease?
Patricio Lopez-Jaramillo

FOSCAL and MASIRA Research Institutes, 
University of Santander, Colombia

 



5

In Columbia, prevalence of impaired glucose tolerance (IGT) and impaired fasting 
glycemia is ~10%, which translates into >3 million adults with pre-diabetes out of 
a population of ~50 million – 2/3 of individuals with pre-diabetes are undiagnosed. 
Progression from IGT to diabetes is 18.3% per year in Asian Indians, higher than 
Finnish patients (6% per year) and Americans (11% per year).5 Use of metformin 
in a clinical trial reduced the progression rate of IGT to diabetes in the Asian Indian 
population.5  
Alteration in glucose metabolism is a risk factor for acute myocardial infarction (AMI) 
and a factor for poor prognosis following AMI.6 Indeed, among patients with AMI, 
the majority have hyperglycemia and among those with hyperglycemia, a high per-
centage have pre-diabetes. The leptin-to-adiponectin ratio is already impaired in 
patients with pre-diabetes, but this ratio is improved by use of metformin, which may 
also improve prognosis in these patients.7 Data suggest that Latin–Americans may 
benefit most from intervention to prevent diabetes.
In conclusion, pre-diabetes should be considered a disease in itself, and the avoi-
dance of sarcopenia should be a main goal of interventions to prevent diabetes.
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Lifestyle changes may prevent diabetes in 30–50% of people with pre-diabetes. 
These changes include reducing body weight by 5%–10% and maintaining this 
weight loss over the long term, and implementing a regular moderate-intensity phy-
sical activity for 30–60 minutes daily, at least 5 days a week. USA Government 
guidelines published in 2008 advocated the term ‘physical activity’ rather than ‘exer-
cise’ to make the concept more inclusive, with the precept that some is better than 
none, and that anything counts. 
Lifestyle intervention in people with pre-diabetes has been shown to reduce pro-
gression to diabetes – a systematic review and meta-analysis of trials has found 
that after one and three years of lifestyle intervention, there is a 36–54% lower risk of 
progressing to T2DM compared with patients’ usual treatment.8

Inflammation is apparent in those with pre-diabetes, but this is ameliorated by 
weight loss, which also reduces blood glucose levels. In an older (but still relevant) 
study, Mayer-Davis et al showed that individuals with higher levels of physical activity 
had greater insulin sensitivity (less insulin resistance) and lower fasting insulin levels 
compared with individuals who had lower levels of activity. They suggested that 
ongoing physical activity—not just isolated bouts of physical activity—may be key 
determinants of insulin sensitivity.9

The Diabetes Prevention Program, which enrolled >3000 patients with IGT compa-
red the impact of placebo versus metformin versus intensive lifestyle intervention. 
The study found that over the average follow-up of 2.8 years, intensive lifestyle in-
tervention was the most effective strategy for preventing progression from IGT to 
T2DM, especially as people age.10 
Although evidence supports lifestyle intervention as the most effective way to pre-
vent diabetes, in the long term, compliance is a big problem. Therefore, finding the 
right diet that a patient will continue to follow in the long-term is the key to success. 
There is a plethora of published diets, with different guidelines advising on the op-
timal combination of protein, carbohydrate and fat for maximum weight loss (Figure 2).

L2
Eat well and move yourself!
Obesity management for diabetes prevention
G.E. Umpierrez
Diabetes and Endocrinology Department, 
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Figure 2: Examples of popular diets

However, there are no clear data showing that any one diet is better than another. 
Adherence is the key for a diet to work, but it is difficult to follow dietary modification, 
and high levels of participants do not maintain their diet over the long term.  
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There is extensive evidence for the benefit of lifestyle intervention to prevent diabe-
tes. Analysis of the long-term data (15 years) from the Diabetes Prevention Program 
suggests that use of metformin is associated with less progression to overt T2DM 
and greater weight loss, as well as cost saving versus placebo.11 Further analysis 
has found that risk of microvascular disease, nephropathy and retinopathy, increa-
ses in proportion to the rise in HbA1c already in the pre-diabetes range,12 and tre-
atment with metformin is associated with reduced microvascular disease, a finding 
that holds also for people with pre-diabetes. Further post-hoc findings of the Dia-
betes Prevention Program include the finding that the use of metformin is associa-
ted with lower prescriptions of anti-depressant medication, and that metformin may 
protect against coronary atherosclerosis in pre-diabetes and early diabetes mellitus 
in men.13 Coronary artery calcification is increased in pre-diabetes, increasing the 
risk of CVD, morbidity and mortality (Figure 3).

Figure 3:

L3
Can we prevent more diabetes by using drugs on 
top of lifestyle interventions? 
Nicola Napoli
University Campus, Bio-Medico of Rome (UCBM)
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Other medications used in pre-diabetes include pioglitazone and acarbose. Pio-
glitazone use in pre-diabetes has been shown to prevent progression from IGT to 
T2DM by 72% over a median follow-up period of 2.4 years,14 and has been asso-
ciated with cardiovascular and liver benefits; however, it has also been associated 
with increased risk of heart failure, fractures, edema and weight gain.14,15 Acarbose 
has been trialled in patients with pre-diabetes, and although it produced an 18% 
reduction in the risk of diabetes with no main side-effects, it was not associated with 
any cardiovascular protective properties.
So, in answer to the question posed at the start of this presentation - can we prevent 
more cases of diabetes by using drugs in addition to lifestyle interventions? Yes, 
we can, but adherence to treatment is essential to achieve the expected benefits. 
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