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Abstract: The alpha-glucosidase inhibitor acarbose has been used for more than 20 years in 

the management of hyperglycemia. Owing to its unique mode of action in the gastrointestinal 

tract, its properties are very different from other antidiabetic medications. Patients on long-term 

treatment to control a chronic disease are not only interested in good treatment efficacy, but are 

also even more interested in the safety and side effects of their medications. Significant aspects 

of acarbose predominantly regarding safety and tolerability in the management of type 2 diabetes 

and prediabetes are reviewed. It is concluded that acarbose is a convenient long-term treatment 

option, with benefits for both type 2 diabetics and patients in a prediabetic state.
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Introduction
Diabetes is certain to be among the most challenging health problems in the 21st 

century.1 According to prevalence estimates of the International Diabetes Federation, 

366 million people have diabetes in 2011; by 2030 this will have risen to 552 million.1 

The number of people with type 2 diabetes, which affects about 90% of all diabetic 

patients, is increasing in every country. The only positive aspect of this increase in 

new cases is that the disease is being diagnosed earlier and earlier. This is important 

for the patient, because it is the only way of minimizing or delaying complications.

When lifestyle interventions alone can no longer maintain good blood glucose 

control, pharmacological treatment options are introduced into the management of 

type 2 diabetes. One important treatment option is the alpha-glucosidase inhibitor 

acarbose which is licensed for the treatment of prediabetes in many countries and has 

been used worldwide for more than 20 years as treatment for type 2 diabetes, especially 

in its early stages. The present paper reviews the role of acarbose in the management 

of these conditions, with special regard to patient considerations.

Type 2 diabetes
A marked postprandial increase in blood glucose is the hallmark of diabetes, but is 

also observed in prediabetic individuals with impaired glucose tolerance. Individuals 

with both conditions lack the ability to regulate the release of insulin, which prevents 

this postprandial increase in healthy people. Therefore, a significant aspect of the 

pathogenesis of type 2 diabetes is an increased blood glucose concentration, with 

maximum, but metabolically inadequate, stimulation of insulin secretion. One reason 

for this is the reduced number of insulin-producing beta cells in the pancreas (caused 
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by an increased rate of apoptosis) which results in relative 

dominance of secretion of glucagon, the insulin antagonist. 

Inadequate insulin secretion reduces the glucose flow from 

blood into peripheral organs. Simultaneously, glucagon 

increases the stimulation of gluconeogenesis in the liver, 

both fasting and postprandially between meals. Additionally, 

type 2 diabetics are insulin-resistant, which means that 

uptake of glucose into the cells of the peripheral organs is 

continuously deteriorating. In the long term, the continuously 

reducing number of beta cells and the decrease in peripheral 

glucose uptake causes an increase in glucose concentrations, 

and glucose toxicity intensifies. Hyperglycemia initiates a 

large number of regulatory processes which can exert harmful 

effects on the vascular system. Vessels are directly damaged, 

resulting in the increased morbidity and mortality associated 

with diabetes.2

The objective of any pharmacological and nonphar-

macological therapeutic measures must therefore be a 

reduction in glucose toxicity, ie, in increased blood glucose 

 concentrations. Other therapeutic objectives, such as blood 

pressure regulation, maintenance of normal blood lipid 

levels, and optimizing of body weight will not be reviewed 

here. The algorithms of national and international guidelines 

for the treatment of diabetes are based on the principle that 

patients should be established on suitable oral therapies for 

the reduction of blood glucose concentrations and glucose 

toxicity depending on their glycosylated hemoglobin (HbA
1c

) 

concentrations. These therapies should be extended as 

required and ultimately be supplemented by insulin substitu-

tion to compensate for lack of adapted insulin release.

Acarbose
Acarbose belongs to the group of noninsulinotropic 

oral antidiabetic agents. Because of its unique mode of 

action, acarbose not only plays an essential and direct role in 

carbohydrate uptake from food into the blood, but also has an 

indirect role in the optimization of glucose metabolism over 

the whole day, as it contributes to the adaptation of insulin 

secretion. Figure 1 summarizes its mode of action.

To enable glucose uptake and absorption by the body and 

availability as an energy source, intestinal cleavage of starch and 

oligosaccharides is necessary, because only monosaccharides 

can be taken up into the blood. Oligosaccharides are cleaved 

into monosaccharides by enzyme complexes called alpha-

glucosidases, which are present in the brush border membrane 

of the small intestine.4 Acarbose is structurally similar to natural 

oligosaccharides, but has a 104 to 105 times higher affinity for 

alpha-glucosidases. This means that these enzyme complexes 

are competitively inhibited and that their availability to the 

oligosaccharides from dietary starch is reduced. Thus, mono-

saccharide formation decreases and less insulin is required for 

further metabolisation, leading to a reduction of food-induced 

postprandial increases in blood glucose and insulin.3,5

Therefore, the effect is not a classic reduction in blood 

glucose by increased insulin secretion as a reaction to an 

increase in blood glucose, but a reduction in blood glucose rise 
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Figure 1 Acarbose mechanism of action: competitive inhibition of the intestinal enzymatic hydrolysis of oligosaccharides. 
Copyright© 1991. Reprinted with permission Thieme Publishers. Bischoff H. Effect of acarbose on diabetic late complications and risk factors – new animal experimental 
results. Akt Endokr Stoffw. 1991;12:25–32.3
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as an antihyperglycemic effect. Because reduced blood glucose 

concentrations result in markedly lower stimulation of insulin 

synthesis and insulin secretion, the hyperinsulinemia induced 

by insulin resistance is also decreased.6 Hyperinsulinemia is 

often found in patients with prediabetes or in the early stages of 

diabetes. However, in later disease stages, detectable beta cell 

stress is reduced by acarbose, and insulin synthesis and secretion 

are more efficient, which can for example be demonstrated by 

lower proinsulin concentrations on acarbose than on sulfonylurea 

treatment. Considering that proinsulin is regarded as an 

independent cardiovascular risk factor, this might also influence 

the prognosis regarding overall mortality of type 2 diabetics.7,8

The delayed digestion of carbohydrates and cleavage of 

oligosaccharides results in undigested carbohydrates reaching 

lower parts of the small intestine and stimulating glucagon-like 

peptide-1 (GLP-1) secretion there. This intestinal hormone 

delays emptying of the stomach, reduces glucagon secretion, 

and regulates insulin secretion, in fact depending on blood 

glucose concentrations. This might partly explain why long-

term treatment with acarbose results not only in a reduction of 

postprandial but also of fasting blood glucose concentrations.9,10 

Given that acarbose acts in the intestine, it can be combined 

in long-term treatment with all other antidiabetic agents to 

potentiate efficacy without potentiating adverse events.

Mode of action of acarbose  
and cardiovascular considerations
Lower blood glucose concentrations on acarbose have a 

positive effect by reducing formation of arteriosclerosis-

enhancing factors.11–13 Figure 2 summarizes the direct and 

indirect effects of acarbose on several variables.

Via superoxide overproduction, high glucose concentra-

tions result in reduced bioavailability of nitric oxide, which 

in turn decreases vascular response with subsequent reduced 

vasodilatation.14,15 Hyperglycemia also increases blood 

coagulation and platelet aggregation.16 The increased forma-

tion of adhesion molecules and increased adhesion of mono-

cytes to endothelial cells leads to formation of thrombotic 

plaques.17,18 At the same time, hyperglycemia increases the 

formation of cytokines and C-reactive protein.19 Numerous 

studies have demonstrated the favorable effect of acarbose on 

endothelial function, intima media thickness, blood pressure, 

inflammatory variables such as C-reactive protein and nuclear 

factor kappa B, triglycerides, and coagulation.20–35

Because vasculotoxic processes occur at a very early 

disease stage, even patients with impaired glucose tolerance 

show increased arteriosclerotic changes and increased 

cardiovascular risk.36–38 Favorable effects of acarbose on 

cardiovascular clinical endpoints were demonstrated in the 

double-blind, placebo-controlled STOP-NIDDM (Study TO 

Prevent NonInsulin-Dependent Diabetes Mellitus).39,40 After at 

least 3 years of treatment, acarbose reduced the relative risk of 

cardiovascular events highly significantly in 1429 patients with 

impaired glucose tolerance by 49%, of myocardial infarction 

by 91% (one versus 12 cases in only 3 years), and of stroke by 

44% in patients with impaired glucose tolerance. The relative 

risk of developing hypertension was reduced by 34%. This was 

the first study in diabetes research to demonstrate convincingly 

that the findings made in experimental investigations using 

surrogate parameters could be applied to patients in the clinical 

setting. A recent evaluation only of those individuals who 

were normotensive at the start of the STOP-NIDDM study 

showed a significantly reduced risk of developing hypertension 

on acarbose treatment (hazard ratio 0.59).41 To investigate if 

treatment of postprandial glycemia with acarbose can reduce 

cardiovascular morbidity and mortality in patients with 

impaired glucose tolerance and established cardiovascular 

disease or acute coronary syndrome, a large-scale, double-

blind, multicenter study (ACE, Acarbose Cardiovascular 

Evaluation) in mainland China and Hong Kong is currently 

being conducted.42 It is planned to recruit 7500 patients for 

randomization to acarbose or placebo in addition to standard 

therapy with a minimum follow-up of 4 years.

Significance of acarbose properties 
for the patient
There are a number of acarbose properties arising from its 

unique mode of action which are of significance for the 

patient.

Weight +/− 

PAI-1↓

CRP↓

NFkB activation↓

FFA↓, TG↓

Endothelial function+ 

Intima media thickness↓

Hypertension↓

Insulin resistance↓

pp BG↓ (FBG↓)

Insulin↓, Proinsulin↓

Acarbose

Figure 2 Direct (−) and indirect (---) effects of acarbose on different hormonal, 
metabolic, and inflammatory variables. Copyright © 2009, Bentham Science Publishers.  
Adapted from Rosak C, Mertes G. Effects of acarbose on proinsulin and insulin 
secretion and their potential significance for the intermediary metabolism and 
cardiovascular system. Curr Diabetes Rev. 2009;5:157–164.7 
Abbreviations: BG, blood glucose; CRP, C-reactive protein; FFA, free fatty acids; 
FBG, fasting blood glucose; NFκB, nuclear factor kappa B; PP, postprandial; PAI, 
PAI-1, plasminogen activator inhibitor-1; TG, triglycerides.
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Hypoglycemia is rare
Hardly any cases of hypoglycemia occur in patients treated 

with acarbose, because the agent does not stimulate insulin 

release with hypersecretory effects. On the contrary, 

a tendency for insulin secretion to decrease has been 

demonstrated. Hypoglycemia is observed during acarbose 

treatment only when it is given in combination with 

insulinotropic substances or insulin itself. Even then, the risk 

of hypoglycemia is reduced because of combination with the 

antihyperinsulinemic agent, acarbose.43–47

No increase in body weight
An increase in body weight, observed with most oral 

antidiabetic agents and insulin, is rare. The compound is 

regarded as weight-neutral and appears to have a positive 

effect on body weight, especially in combination with 

insulinotropic diabetes treatments.43,45,48–51 The main reason is 

again the reduction of insulin secretion on acarbose treatment. 

Acarbose even seems to be superior in decreasing body 

weight when compared with the insulin-neutral treatments, 

metformin and vildagliptin.52,53 The weight-neutral or even 

slightly weight-reducing effect of acarbose is an important 

therapeutic consideration for many patients, because the 

majority of type 2 diabetic patients have a weight problem.

Physiologically favorable pleiotropic 
effects
Because acarbose reduces the increase in blood glucose via 

the intestine and, in doing so, modulates insulin secretion, it 

does not exert its effects via direct changes in intermediary 

metabolism. The result are basic physiologically favorable 

pleiotropic effects, and several risk factors are positively 

influenced, resulting in reduced morbidity and mortality for 

patients with impaired glucose tolerance and type 2 diabe-

tes.25,40 The practical consequences for patients are that they 

may have to take fewer concomitant medications, such as 

hypertensives or drugs for other risk factors. The opposite 

effect was observed in the RECORD (Rosiglitazone Evaluated 

for Cardiac Outcomes and Regulation of Glycaemia in Diabe-

tes) study, where the intake of statins and diuretics increased 

markedly during treatment with rosiglitazone.54

Long-term efficacy
Because most diabetic patients require lifelong treatment, the 

long-term efficacy of an antidiabetic agent is an important 

aspect. Unlike other classes of antidiabetic agent, the blood 

glucose-lowering activity of acarbose, with its subsequent 

metabolic effects, persists with long-term use. Benefits are 

maintained over several years without evidence of decreasing 

pharmacological activity. The United Kingdom Prospec-

tive Diabetes Study (UKPDS), for example, showed that 

the blood glucose- and HbA
1c

-lowering effect of acarbose 

persisted for at least 3 years, which was not the case with 

the oral agents, metformin and sulfonylureas, investigated 

in the same trial.55,56 Other studies confirmed the long-term 

efficacy of acarbose for up to 5 years.57–59 Therefore, acarbose 

is a reliable antidiabetic treatment option.

No reports of acarbose failure were found in the 

available literature. This may be due to the mode of action 

of acarbose. Other antidiabetic agents reduce blood glucose 

concentrations through their effect on beta cell function or 

insulin sensitivity. Both features deteriorate with age and 

with the duration of diabetes; therefore, the sites of action of 

these agents change over time. However, the site of action 

of acarbose is not affected by age. A comparative study of 

carbohydrate digestibility in elderly and young adults showed 

no loss of function in the elderly, leading to the conclusion 

that bowel function in the elderly and in the young does not 

differ.60 Further studies on aging and digestive function and 

on intestinal disaccharidase activity in relation to age showed 

that alpha-glucosidase activity remained constant from birth 

throughout adult life and was similar in all age groups.61,62 

This is of great advantage for long-term and lifelong 

treatment with acarbose. In this context, it is important to 

remember that acarbose is suited to guideline-based treatment 

of patients not only as monotherapy but also in combination 

with any other oral therapy and insulin. Because of its long-

lasting efficacy, acarbose should be of benefit in any stage 

of treatment for type 2 diabetes. Long-lasting efficacy might 

be a useful attribute for patients who have difficulty coping 

with frequent changes in regimen.

Gastrointestinal side effects
A huge number of controlled trials and surveillance studies 

as well as more than 20 years of worldwide clinical experi-

ence with acarbose have not shown significant toxicities or 

links with subsequent diseases.48 However, gastrointestinal 

side effects have been widely discussed as a limiting factor 

for treatment in some Western countries, eg, the US, UK, 

Northern Europe, and Germany. In many Asian countries and 

other European countries, such side effects do not appear to 

be so treatment-limiting or predominant.

Gastrointestinal symptoms associated with acarbose, 

mainly flatulence and sometimes soft stools or abdominal 

discomfort, might occur when undigested carbohydrates 

pass from the small intestine into the colon (malabsorption), 
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resulting in fermentation by bacteria in the large bowel and 

intestinal gas production. Their incidence has varied widely 

in controlled trials and surveillance studies. Flatulence and/or 

meteorism has been reported for between less than 10% and 

more than 50% of patients in controlled trials, and depended 

more on investigational site than geographical region. There 

is an obvious trend to a higher incidence in the US trials 

(about 40%) than in German (about 25%) and Asian trials 

(about 17%), but the differences from trial to trial in each 

area are very wide.

Assuming that the treatment situations in surveillance 

studies are more comparable because of individualized 

therapy, the lack of fixed-dose regimens and the usual 

standard of care in the patient-doctor relationship, such 

studies may form a more reliable basis for comparison 

of intestinal tolerance of acarbose. The incidence of 

flatulence in the PROTECT (Precose Resolution of Optimal 

Titration to Enhance Current Therapies) surveillance 

study of 6142 patients in the US was 37%.63 In a German 

surveillance study with a fixed increasing dosage regimen in 

27,803 patients, the incidence was 13%,64 and the incidence 

was 3.9% in 1996 German patients with free dosing of 

acarbose in a 5-year post-marketing surveillance study.59 

Post-marketing surveillance studies in China and other Asian 

countries showed an incidence of 2% in 14,418 patients,51 

and of only 0.6% in a Chinese post-marketing surveillance 

study in 2550 patients.65 There are several reasons for these 

differences in rates. Dose-ranging studies showed that the 

intestinal side effects of acarbose are dose-dependent,57,66 

but did not conclusively show that 3 × 100 mg acarbose 

per day was more effective than 3 × 50 mg per day. It is 

interesting to note that most patients in the German 5-year 

post-marketing surveillance study59 and in the Asian post-

marketing surveillance study51 were treated with 3 × 50 mg 

per day. An early study of acarbose in healthy volunteers 

clearly showed dose dependency of malabsorption on a single 

acarbose dose: on 50 mg, malabsorption occurred in only 

6% of cases, but in 30% after 100 mg of acarbose.67 Slow 

titration from a low dosage to the maintenance dosage is 

recommended. In one study, gradually increasing the dosage 

up to 3 × 100 mg daily over 8 weeks reduced the frequency of 

adverse gastrointestinal events from 70% to 30% compared 

with the group starting with 3 × 100 mg (placebo 6%).68 A 

controlled trial with slow titration up to the nowadays widely 

used 3 × 50 mg per day regimen has never been done. 

An important reason for the different incidences of 

gastrointestinal complaints is the great variability in 

α-glucosidase activity in the small intestine, largely due 

to the nutritional habits of the patient. The α-glucosidase 

content (sucrase, maltase) in the proximal and distal intestine 

was investigated with fiber-free and fiber-rich diets in the 

early research on acarbose (Figure 3).69 Interestingly, enzyme 

activity in the distal small intestine was poor on a fiber-free diet, 

therefore allowing carbohydrates not absorbed in the proximal 

small intestine to move into the colon. In contrast, a fiber-rich 

diet ensured high enzyme activity and thus carbohydrate 
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Figure 3 Sucrase and maltase content in small intestine under fiber-free or fiber-rich diet with or without addition of acarbose. 
Data are from Creutzfeldt et al.69
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digestion capacity, also in the distal part of the small intestine. 

Delaying the absorption of carbohydrates by adding acarbose 

resulted in a gradual increase in enzyme activity in the distal 

intestine in the fiber-free group, thus normalizing the digestive 

capacity. This observation explains why, at the beginning of 

therapy, the mode of action of acarbose in some patients results 

in a shift of carbohydrates into the colon, and why these side 

effects decrease with time. In contrast, under a fiber-rich diet, 

the already high enzyme activity in the distal intestine was not 

further enhanced by acarbose. Therefore, it can be assumed 

that patients with fiber-rich nutritional habits usually have at 

most only physiological malabsorption on acarbose, even at 

the beginning of therapy. It might further be assumed that 

traditional Asian and Chinese nutrition contains much more 

fiber than traditional Western nutrition.

A further study yielded possibly relevant information 

on nutritional habits: investigating the type of fiber-free 

carbohydrate, malabsorption was up to 200-fold higher after 

consuming sucrose than starch under acarbose.70 This was 

determined measuring breath hydrogen, and suggests a much 

higher incidence of gastrointestinal complaints after ingestion 

of soft drinks containing sugar.

Clinical studies and surveillance studies with acarbose 

show that most patients do not experience gastrointestinal 

complaints. The number who do can be minimized if their 

nutritional habits are taken into consideration and if the dose 

is slowly titrated from low doses to medium doses. This regi-

men also allows some patients to tolerate higher doses very 

well under long-term therapy.

Other antidiabetic medications
When assessing the significance of a medication in the 

treatment of a disorder, comparison with other substances 

used to treat the same disorder is of interest (Table 1). 

Insulinotropic agents of the sulfonylurea group are an 

important diabetes treatment option worldwide, not least 

because they are economically attractive. They will therefore 

be reviewed in detail. Sulfonylureas bind to a subunit 

known as the sulfonylurea receptor 1 of the ATP-regulating 

potassium channel (KIR 6.2, inward rectifier K channel) of 

the beta cell. This closes the K+ channel und depolarizes 

the cell membrane which in turn opens voltage-dependent 

calcium channels. Calcium ions can penetrate the cyto-

plasm and thereby induce the secretion of insulin.72 This 

is a dose-dependent process and occurs in the presence of 

hyperglycemia, normoglycemia, and hypoglycemia, ie, is 

not dependent on blood glucose concentrations.73 For this 

reason, hypoglycemia occurs on sulfonylureas. Patients with 

near-normal blood glucose profiles, the elderly, and those 

with impaired renal function are particularly susceptible. 

Because the blood glucose level is very important for the 

energy supply to the brain, a protective hormonal mechanism 

is triggered when hypoglycemia occurs, involving stimulation 

and high concentrations of adrenaline, noradrenaline, and 

glucagon. These hormones may themselves cause compli-

cations, such as cardiac arrhythmias, myocardial infarction, 

hypertensive crises, and stroke. It is difficult to recognize this 

life-threatening situation in elderly and long-term diabetics, 

which explains the high number of undetected cardiovascular 

deaths due to hypoglycemia on sulfonylureas, glinide, and 

insulin treatment. Sulfonylureas may also cause undesirable 

cardiovascular effects, such as cardiac arrhythmia, by binding 

to smooth muscles and the heart muscle. This represents a fur-

ther aspect in the danger potential of this class of antidiabetic 

medications.74 So far, it has not been possible to demonstrate 

whether treatment with sulfonylureas decreases significant 

Table 1 Convenience of antidiabetic therapies

Treatment Site of action Body  
weight

Hypoglycemia 
in monotherapy

Long-term  
efficacy

Gastrointestinal 
side effects

Safety 
(related diseases)

Mean 
reduction  
in HbA1c

a

Acarbose CH-digestive enzymes  
Small intestine

−(↓) − + + − −1%

Sulfonylureas Beta cells ↑ ↑ − − + −1.25%
Glinides Beta cells ↑ ↑ − − ? −0.75%
Metformin Sensitivity to insulin  

Liver, peripheral tissues
− − − + − −1%

Gliptines DPP-4 enzymes  
Plasma, peripheral tissues

−(↓) − ? (+) (+) −0.75%

Pioglitazone PPAR-gamma receptor  
Cell nucleus

↑ − (+) − + −1%

Note: aAccording to Sherifali et al.71 
Abbreviations: CH, carbohydrate; PPAR, peroxisome proliferator-activated receptor; DPP-4, dipeptidyl peptidase 4.
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endpoints, such as cardiovascular events, in the long term. 

The only effect demonstrated in the UKPDS study was on 

retinopathy.75

Inadequately high insulin concentrations are often reached 

on sulfonylureas and this increases the anabolic effects of 

insulin and the appetite which, as was shown in the UKPDS 

study,75 leads to a marked increase in body weight. A higher 

incidence of malignant neoplasm and related mortality has 

been described on sulfonylurea and insulin therapy, at least in 

comparison with metformin treatment.76 This must be openly 

discussed and is becoming increasingly controversial. In the 

age of the World Wide Web, patients are also aware of these 

discussions. In addition to such discussions, patients might 

worry about attacks of hypoglycemia and undesired weight 

gain (also observed on insulin). Physicians should be mindful 

of these aspects when prescribing agents of this class.

Glinides act in a similar way to sulfonylureas.77,78 Their 

effectiveness and side effects are somewhat less marked 

because of a shorter half-life, but basically the same 

reservations apply.

Because of the disadvantages described for insulinotropic 

antidiabetic agents, noninsulinoptropic substances should 

preferably be used in the early and late stages of diabetes. 

Amongst such substances, guidelines worldwide recommend 

metformin as the oral antidiabetic of choice. Its mechanism 

of action has not been completely elucidated, but is mainly 

due to an improvement of peripheral and liver sensitivity to 

insulin.79,80 Patients taking metformin do not gain weight, and 

hypoglycemia does not occur on metformin monotherapy. 

However, metformin does frequently cause gastrointestinal 

side effects, and is contraindicated in the presence of impaired 

renal function. Regarding its effects on reducing the incidence 

of diabetes in Asian individuals with prediabetes, it seems to 

be less efficacious than in Western populations.81,82 Whether 

evidence-based findings with regard to long-term effects of 

metformin on endpoints, especially cardiovascular mortality, 

are adequate, has again become a point of controversy.

It is well known that one of the main reasons for 

noncompliance among patients is safety concerns. It should 

be mentioned that reports of severe and even fatal adverse 

events reach patients immediately nowadays, the principal 

channels being newspapers and the World Wide Web. In 

the case of antidiabetic medications, the past years have 

witnessed a clear decline in confidence in new drugs. 

Diabetes is not acutely life-threatening but is a chronic 

disease. Patients know that treatment is required lifelong. 

Negative news about different new drugs is therefore all the 

more worrying to them.

New drugs in the promising glitazone group were 

restricted to only a small minority of patients or even taken 

off the market after millions of prescriptions had been issued. 

The reasons were a clear increase in edema, cardiovascular 

morbidity, and even mortality,83–86 as well as a clear increase 

in bone fractures87,88 in macular edema,89 and an increased 

risk of bladder cancer.90 Even before these risks became 

apparent, treatment with glitazones had already proved 

disappointing for patients and physicians alike, and was 

also associated with weight gain and increasing low-density 

lipoprotein cholesterol,91,92 and a higher demand for statins 

and diuretics.54 All these issues were discussed in the public 

arena and were not restricted to expert circles.

Safety concerns have also been expressed about the 

new incretin-based therapies (glutides and gliptins) which 

modulate insulin secretion and blood glucose by increasing 

the gut hormone GLP-1. Glutides are associated with a 

high incidence of nausea and diarrhea, and gliptins with an 

increase in the incidence of infections and inflammation, 

predominantly of the respiratory system or as arthritis.93–95 

These side effects are due to the proinflammatory and 

immune-modulating effects of their well described mode 

of action via dipeptidyl peptidase-4 inhibition. According 

to a systematic meta-analysis and review by the Cochrane 

Metabolic and Endocrine Disorder Group, the incidence of 

infections was 34% higher in patients treated with sitagliptin 

than in those not on a gliptin, and 5% higher on vildagliptin.96 

This result weakened the positive image of these drugs as 

agents that do not increase hypoglycemia or cause weight 

gain. A large number of reports of severe pancreatitis 

have also been made available in the public media.93,97,98 

Although consensus has not yet been achieved regarding the 

significance of these serious and possibly life-threatening 

side effects,99 precautionary restrictions were introduced in 

some countries, resulting in considerable worry amongst 

patients.

Safety of acarbose treatment
The lack of weight gain and hypoglycemia associated with 

administration of acarbose is not the only significant safety 

aspect when choosing appropriate therapy for the individual 

patient. No signs of potential cardiovascular harm were 

observed on acarbose therapy, and systemic adverse effects 

linked to acarbose are extremely rare, as the huge number 

of trials and the huge worldwide clinical experience show, 

which is an important fact to consider for both the physi-

cian and patient when prescribing antidiabetic medication. 

The positive safety profile of acarbose is consistent with 
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its site of action in the gastrointestinal tract and its very 

low systemic availability.100,101 No severe or fatal adverse 

events were observed in a prospective, 5-year postmarketing 

surveillance study in 1996 patients.59 In a double-blind study 

in 1429 people with impaired glucose tolerance, half of 

them treated with acarbose for between 3 and 5 years, the 

incidence of adverse events was similar to that on placebo, 

and no serious adverse events occurred.39

Very rare cases of reversible increases in liver transami-

nases were reported in the first decade after acarbose was 

approved.102 No differences from placebo were observed 

in clinical studies. Only 19 individual cases were reported 

amongst 500,000 patients.103 Increases in transaminases have 

not been observed during treatment for impaired glucose 

tolerance. The use of acarbose in diabetic patients with 

elevated liver enzyme activity was investigated in several 

studies. All studies showed a beneficial effect of acarbose 

on chronic liver disease in such patients.104–106

The f indings of large-scale, controlled trials and 

surveillance studies, as well as post-marketing experience, 

show that acarbose is one of the safest antidiabetic agents 

available, both alone and in combination.

Combination therapy
The natural course of type 2 diabetes involves a continuous 

increase in the rate of beta cell apoptosis. Therefore, it is 

necessary to combine agents early in the treatment to maintain 

HbA
1c

 concentrations under 7% for overall good glycemic 

control. The combination of acarbose and metformin is a 

good example of how to achieve a positive complementary 

effect.7 The main effect of metformin is reduction of fasting 

blood glucose by decreasing gluconeogenesis in the liver. 

Adding acarbose decreases still elevated postprandial blood 

glucose concentrations without stimulating insulin secretion. 

In contrast with the beneficial effects of a metformin-acarbose 

combination, a combination of sulfonylurea and metformin 

was not successful. The UKPDS study already showed a 

higher mortality under this combination therapy.55 This 

finding was consolidated by subsequent studies, and such 

combinations are now regarded as obsolete.107

However, combinations of sulfonylureas or glinides with 

acarbose are effective. An interesting aspect of the combined 

use of these agents is not only markedly lower postprandial 

blood glucose concentrations but also accompanying lower 

insulin secretion. Therefore, acarbose modifies the insulin 

secretion stimulated by sulfonylureas, thereby reducing 

hypoglycemia rate, weight gain, insulin resistance, and 

glucose toxicity.7

Conclusion
Acarbose is a useful treatment option for the management of 

hyperglycemia. Favorable treatment aspects for the patients 

are, in particular, a high degree of safety with regard to 

severe side effects and complications, and the absence of 

hypoglycemia and effects on body weight. A further positive 

aspect of acarbose treatment is the reliable long-term effect 

because its site of action is maintained.

There are several practical points to consider:

•	 Because of its unique antihyperglycemic mode of 

action, its safety and confirmed improvement of clinical 

endpoints in large-scale, long-term studies in individuals 

with impaired glucose tolerance, acarbose is approved in 

many countries for prediabetic conditions.

•	 In type 2 diabetic patients, acarbose should be the 

 preferred monotherapy for early disease stages with high 

postprandial blood glucose levels to enable patients to 

benefit from its pronounced effect on postprandial blood 

glucose.

•	 In advanced type 2 diabetes, acarbose can be combined 

with all other antidiabetic agents and has favorable 

effects on the side effects of other drugs, such as body 

weight increase or hypoglycemic episodes. Antidiabetic 

therapies with a strong impact on fasting blood glucose 

should be preferred in combination.

•	 To ensure maximum efficacy, acarbose must be taken 

directly at onset or during meals;108 administration, eg, 

15 minutes before a meal reduces its efficacy by 50%. 

It is essential that the patient is made aware of this.

•	 When initiating acarbose treatment, the rule should be 

“start low, go slow”. The patient’s nutrition habits must 

be elucidated, and in the case of a previous preference for 

a fiber-free diet, a very low starting dose should be cho-

sen. The patient should be told to avoid sugar-containing 

drinks or drinks with other sugars such as fructose.

•	 The positive safety profile of acarbose can be stressed, in 

particular with patients worrying about safety and who 

are known not to be compliant as a result. Unlike the 

physician, for whom the efficacy of a drug, especially its 

effects on mortality, are the prime consideration, patients 

are mainly concerned with the incidence and severity of 

side effects, possible safety risks in long-term use, impair-

ment of quality of life, and ease of administration. These 

are the factors that determine patient compliance.

Numerous studies have shown that, ultimately, all 

oral antidiabetic agents have a similar efficacy on HbA
1c

. 

Therefore, it is important to take account of personal 

factors in treatment that are of consequence for the patient. 
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The positive aspects of acarbose treatment for the patient 

mean that it is often a reliable choice.

Disclosure
CR has received speaking honoraria from Bayer Healthcare 

AG, Germany. GM is a former employee of Bayer Vital 

GmbH, Germany.
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