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Abstract 

 

Prediabetes is a condition with higher than normal blood sugar levels but not classified as 

diabetes. Prediabetes carries a higher risk of future development of type 2 diabetes, 

cardiovascular disease and risk of mortality. The incidence of prediabetes is increasing 

world-wide and physicians and health care providers need to understand and identify the 

associated risks. Appropriate measures must be taken to optimise the glycaemic control and 

the measure include lifestyle changes, exercise, weight loss, pharmacological agents as well 

as surgical options. This short literature review outlines the risks associated with prediabetes 

and presents an overview of the available pharmacological and surgical options in managing 

the same.  
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 َبزة يختصشة

يقذياث انسكشي هً حانت تشتفغ فٍها يستىٌاث انسكش فً انذو ػٍ انًؼذل انطبٍؼً ونكُها غٍش يصُفت ػهى أَها يشض 

وأيشاض انقهب واألوػٍت  2تحًم يقذياث انسكشي يخاطش أػهى نهتطىس انًستقبهً نًشض انسكشي يٍ انُىع انسكشي. 

انذيىٌت وخطش انىفاة. ٌتضاٌذ يؼذل اإلصابت بًقذياث انسكشي فً جًٍغ أَحاء انؼانى وٌحتاج األطباء ويقذيى انشػاٌت 

ذابٍش انًُاسبت نتحسٍٍ انتحكى فً َسبت انسكش فً انذو ، انصحٍت إنى فهى وتحذٌذ انًخاطش انًشتبطت بها. ٌجب اتخار انت

وٌشًم اإلجشاء تغٍٍشاث فً ًَظ انحٍاة ، ويًاسست انشٌاضت ، وفقذاٌ انىصٌ ، وانؼىايم انذوائٍت ، فضالً ػٍ انخٍاساث 

انخٍاساث انجشاحٍت تحذد يشاجؼت األدبٍاث انقصٍشة هزِ انًخاطش انًشتبطت بًقذياث انسكشي وتقذو َظشة ػايت ػهى 

 انذوائٍت وانجشاحٍت انًتاحت فً إداسة رنك.
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Introduction 

 

Prediabetes is a condition in which blood sugar levels are elevated than normal but not 

elevated enough to be diagnosed as diabetes mellitus. Around 88 million American adults 

which means 1 in 3 adults have prediabetes, out of which around 84% don’t know that they 

have prediabetes. Prediabetes increases the future risk of developing type 2 diabetes (T2DM), 

heart disease and stroke (CDC, 2020). Prediabetes means higher than usual blood sugar 

levels, not high enough to be classified as T2DM but the long-term effects of T2DM on body 

organs, especially on heart, kidneys, nerves and blood vessels may have already started. 

Having a healthy life style, health eating habits, regular physical activity as a daily routine 

and weight loss can prevent the progression of prediabetes towards T2DM and can help bring 

the sugar levels back to normal (Prediabetes - Symptoms and Causes, n.d. 2020).  
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Prediabetes is usually silent and asymptomatic but can present with symptoms of 

hyperglycemia which may include polyuria, polydipsia, blurred vision and tiredness. The 

diagnosis of prediabetes can be made with fasting blood sugar (FBS) levels, oral glucose 

tolerance test (OGTT) and HbA1c levels. FBS < 100 mg/dl is considered as normal, FBS 100 

- 125mg/dl is considered as Prediabetes and FBS ≥ 126 mg/dl is considered as diabetes 

mellitus. For OGTT, 2 hours post sugary drink, the blood sugar level < 140 mg/dl is 

considered normal. Blood sugar level 140 – 199 mg/dl is Prediabetes and level ≥ 200 mg/dl 

or higher is diabetes mellitus. HbA1c < 5.7% is normal, 5.7 – 6.4 % Pre-diabetes and > 6.5 % 

is diabetes mellitus (Prediabetes (Borderline Diabetes), n.d. 2013) (Edwards & Cusi, 2016). 

American Diabetes Association (ADA) has similar diagnostic criteria (Diagnosis | ADA, n.d. 

2013). A summary of all three diagnosing criteria is given in Figures -1 & 2.  

 

 

 

Figure 1- Diagnostic criteria for Prediabetes and Diabetes Mellitus (Rich et al., 2013) 
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Figure 2- Diagnostic criteria for Prediabetes and Diabetes Mellitus as per American Diabetes Association 

(Prediabetes.Pdf, n.d.) 

 

People with prediabetes are at increased risk of stroke and cardiovascular diseases including 

myocardial infarction and death from cardiovascular cause and their overall risk factor profile 

should be reviewed for appropriate and timely management which includes management of 

dyslipidaemia, dysglycemia, obesity, hypertension, insulin resistance and physical inactivity  

(Lee et al., 2012) (DeFronzo & Abdul-Ghani, 2011). Around 10% people with prediabetes 

develop T2DM annually, although the conversion rate is different for different populations. 

As per a meta-analysis published in 2004, the annual incidence rate of conversion to T2DM 

from prediabetes was 6-9% for impaired fasting glucose (IFG) patients , 4-6% for those with 

impaired glucose tolerance (IGT) test and 15-19% for combined IFG and IGT (Tabák et al., 

2012) (Forouhi et al., 2007)(Nathan et al., 2007).  

 

Prediabetes not only increases the risk of future T2DM but also is a significant risk factor for 

macrovascular complications. As per a meta-analysis of 38 prospective studies, the risk of 

cardiovascular disease and mortality was significantly higher in people with increased 

glucose levels and showed a linear relationship with cardiovascular disease risk (Figure-3). 

Prediabetics have more myocardial perfusion defects and cardiovascular risks (Nasr & Sliem, 

2010)(Levitan et al., 2004).  
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Figure 3 - Dose-response relationship of cardiovascular disease with fasting and post-challenge blood glucose 

levels. To convert glucose to millimoles per liter, multiply by 0.0555 (Levitan et al., 2004). 

 

 

Literature Review 

 

It is important to treat prediabetes given its associated risks of morbidity and mortality. The 

combination of diet, exercise and weight loss is the most important factor that can help in 

stopping the progression of prediabetes to T2DM. This has been shown in Finnish Diabetes 

Prevention Study (DPS) which was a randomised controlled trail (RCT) including 522 

overweight people with prediabetes randomised to to either an intensive lifestyle intervention 

or a standard of care control group. During the total 7 year of follow up period, the incidence 

of T2DM was 4.3 vs 7.4 per 100 person-years in intensive intervention group compared to 

standard of care group respectively (The Finnish Diabetes Prevention Study (DPS) | Diabetes 

Care, n.d.)(Lindström et al., 2006).  Another large study that showed similar results to DPS 

was Diabetes Prevention Program (DPP) and included 3,234 high risk adults with 

prediabetes. Out of these 1079 people were enrolled under intensive lifestyle intervention, 

924 treated with metformin and 932 treated with placebo. In intervention group the diabetes 
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incidence was reduced by 58% and by 31% in metformin group as compared to placebo 

group (Diabetes Prevention Program (DPP) Research Group, 2002)(Hamman et al., 2006).  

 

Regarding the pharmacological management of prediabetes, there are currently four 

medications being used and include metformin, acarbose, pioglitazone and liraglutide. In 

addition to these the American Association of Clinical Endocrinologists (AACE) have 

proposed the therapies which help in weight loss which include orlistat, lorcaserin and others 

(Figure-4) (Garber et al., 2018). A meta-analysis of 31 randomised controlled trials with 4570 

participants looked at the benefits of metformin at the new onset diabetes incidence and also 

on metabolic parameters. A data base search of trials over 40 years showed that metformin 

reduced BMI, FBS, fasting insulin, triglycerides, low density lipoproteins, and insulin 

resistance as compared to placebo and no treatment groups. Also, new onset of diabetes 

incidence was reduced by 40% and an absolute risk reduction of 6% during a mean trial 

period of 1.8 years (Salpeter et al., 2008).  

 

An analysis of multiple randomised controlled trials with 4186 participants investigated if 

pioglitazone had any effects in preventing or delaying the onset of T2DM in people with 

prediabetes. The studies compared pioglitazone with diet, exercise, placebo or no 

intervention at all. Six studies compared pioglitazone with placebo showed a reduction or 

delay in onset of T2DM. Total 75 people per 1000 treated with pioglitazone developed 

T2DM vs 188 out of  
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Figure 4 – Management of prediabetes; adapted from American Association of Clinical Endocrinologists 

guidelines (Garber et al., 2018) 

 

1000 people treated with placebo. Another 23 studies compared pioglitazone with no 

intervention also showed a reduction or delay in onset of T2DM. Total 193 out of 1000 

people developed T2DM in no intervention group vs 60 per 1000 people in pioglitazone 

group. Pioglitazone delayed or reduced the incidence of development of T2DM in people 

with prediabetes (Ipsen et al., 2020).  

 

A multi-centre placebo controlled randomised trial compared acarbose 100mg to placebo 

three times a day. 714 patients with impaired glucose tolerance were allocated to acarbose 

group and 715 to placebo group. 32% patients (n=221) randomised to acarbose group and 

42% patients (n=285) to placebo group developed diabetes. Interestingly, acarbose reversed 

the impaired glucose tolerance to normal glucose tolerance (p<0.0001) and the placebo group 

had an increased conversion of prediabetes to diabetes at the end of 3 months (Chiasson et 

al., 2002).  

 

In a multi-centre randomised double blinded placebo-controlled trial, people with prediabetes 

and a BMI of 30 kg/m
2
 or a BMI of attest 27 kg/m

2
 with comorbidities were allocated to once 

a day liraglutide 3.0mg subcutaneous (n=1505) vs placebo (n=749). After 160 weeks of 

follow up period, 2% (n=26) individuals in liraglutide group were diagnosed with diabetes vs 

6% (n=46) in placebo group. Liraglutide treatment group showed benefits in terms of 

diabetes risk reduction in adults with prediabetes (le Roux et al., 2017).  
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Table 1 – An extensive review of current pharmacological treatment available for prediabetes 

(Garber et al., 2018) 
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The American College of Surgeons Bariatric Surgery Centre Network (ACS-BSCN) in 2011 

recognised bariatric surgery as an important intervention for prediabetes as well as for T2DM 

in people with morbid obesity. A retrospective analysis of 1602 adults who have had bariatric 

surgery were categorised in people with prediabetes, T2DM, high FBS and normal FBS. At 1 

and 3 year follow up period, all four groups fasting plasma glucose was normal but the group 

with prediabetes had more significant weight loss of around 47kg than other groups. 

Normalisation of HbA1c, insulin levels and plasma glucose levels were seen in 80-100% of 
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patients within few days post-surgery, even before any weight loss (de la Cruz-Muñoz et al., 

2011)(Keidar, 2011).  

 

People with high body mass index (BMI) > 40 who are good candidates for bariatric surgery, 

those with prediabetes should be prioritised for surgery given their higher risk for T2DM and 

other cardiovascular complications and risk of mortality (Zand et al., 2018). This was also 

supported by a Swedish study involving 4032 obese individuals. Half of them received usual 

care and half underwent bariatric surgery. After a follow up of 15 years the bariatric surgery 

group had a lower incidence of macrovascular complications and interestingly the largest risk 

reduction of macrovascular complications was seen in the prediabetes group (Carlsson et al., 

2017).  

 

 

 

Conclusion 

 

Prediabetes has a strong association with future risk of cardiovascular disease, mortality and 

risk of T2DM. Prediabetes carries a great future risk, and the physicians should be aware of 

its implications on their patients. The first and most important step in managing prediabetes is 

encouraging and promoting strict lifestyle changes which include diet control, restricted 

calorie intake, regular physical activity and weight management. Health care providers can 

also consider the pharmacological management of patients with prediabetes and currently 

four medications are being used in the management of prediabetes. These include metformin, 

pioglitazone, acarbose and liraglutide. Each of these pharmacological agents have a safe 

profile in terms of long-term benefits and hypoglycaemia. In addition to these agents, few 

anti-obesity medications have also been advocated in the management of obese patients with 

prediabetes and include orlistat, lorcaserin and phentermine/topiramate. In case if medical 

management fails to achieve the desired goal, the surgical option of bariatric surgery can also 

be used in patients with prediabetes. 
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 In summary, the health care providers can help their patients with prediabetes at an early 

stage through multiple options which include life style changes, pharmacological options as 

well as surgical methods as explained above.  
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