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Chronic hyperglycemia is the primary risk factor for the development of complications in diabetes mellitus (DM); however, it is 
believed that frequent or large glucose fluctuations may independently contribute to diabetes-related complications. Postprandi-
al spikes in blood glucose, as well as hypoglycemic events, are blamed for increased cardiovascular events in DM. Glycemic vari-
ability (GV) includes both of these events; hence, minimizing GV can prevent future cardiovascular events. Correcting GV 
emerges as a target to be pursued in clinical practice to safely reduce the mean blood glucose and to determine its direct effects 
on vascular complications in diabetes. Modern diabetes management modalities, including glucagon-related peptide-1-based 
therapy, newer insulins, modern insulin pumps and bariatric surgery, significantly reduce GV. However, defining GV remains a 
challenge primarily due to the difficulty of measuring it and the lack of consensus regarding the optimal approach for its man-
agement. The purpose of this manuscript was not only to review the most recent evidence on GV but also to help readers better 
understand the available measurement options and how the various definitions relate differently to the development of diabetic 
complications.
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INTRODUCTION

Glycemic variability (GV), which refers to swings in blood glu-
cose levels, has a broader meaning because it alludes to blood 
glucose oscillations that occur throughout the day, including 
hypoglycemic periods and postprandial increases, as well as 
blood glucose fluctuations that occur at the same time on dif-
ferent days. The broad definition of GV considers the intraday 
glycemic excursions, including episodes of hyperglycemia and 
hypoglycemia.
  The concept of variability is often used in a negative sense 
when referring to human pathology. However, variability plays 
a fundamental role in all of the primary control systems in our 
body. The circadian rhythm of the hormones involved in glu-
cose metabolism has been related to variations in glucose toler-

ance and insulin action [1]. Therefore, GV is not always nega-
tive because changes in glycemia are the physiological conse-
quence not only of the circadian rhythm of hormones involved 
in the control of glucose metabolism, but also of carbohydrate 
intake. Although a certain degree of variability is also observed 
in subjects with normal glucose tolerance [2], GV is increased 
in people with diabetes and in people with impaired blood glu-
cose regulation. Therefore, it is crucial not only to identify the 
boundary beyond which GV takes on a pathological meaning 
but also, more importantly, to better define the concept of GV. 
However, the literature on glucose GV is extensive yet incon-
sistent, especially regarding cardiovascular (CV) mortality [3-
6]. In this review, we will discuss the most recent reports, clini-
cal implications, and measures for controlling GV in clinical 
practice.
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PATHOPHYSIOLOGY OF GLYCEMIC 
VARIABILITY

According to various studies, the occurrence of various micro-
vascular and macrovascular complications in diabetes is attrib-
uted to hyperglycemia and dysglycemia (peaks and nadirs). 
Several pathophysiological mechanisms were reported, unify-
ing the two primary mechanisms: excessive protein glycation 
end products and activation of oxidative stress, which causes 
vascular complications. Intermittent high blood glucose expo-
sure, rather than constant exposure to high blood glucose, has 
been shown to have deleterious effects in experimental studies 
[7,8]. In vitro and in vivo data have presented the mechanisms 
that are at the basis of the adverse CV effects of GV, which are 
mainly associated with oxidative stress; the atherogenic action 
of postprandial glucose (PPG) also involves insulin sensitivity, 
the postprandial increase of serum lipids and the glycemic in-
dex of food [9]. In In vitro experimental settings and in animal 
studies, glycemic fluctuations display a more deleterious effect 
on the parameters of CV risk, such as endothelial dysfunction 
[10]. There is a significant association between GV and the in-
creased incidence of hypoglycemia [11]. Hypoglycemic events 
may trigger inflammation by inducing the release of inflamma-
tory cytokines. Hypoglycemia also induces increased platelet 
and neutrophil activation. The sympathoadrenal response dur-
ing hypoglycemia increases adrenaline secretion and may in-
duce arrhythmias and increase the cardiac workload. Underly-
ing endothelial dysfunction leading to decreased vasodilation 
may contribute to CV risk [12]. Published studies have demon-
strated that GV, particularly when associated with severe hypo-
glycemia, could be harmful not only to people with diabetes 
but also to nondiabetic patients in critical care settings [1,7]. 
Overall, the pathophysiological evidence appears to be highly 
suggestive of GV being an important key determinant of vas-
cular damage [13]. 

MEASUREMENT OF GLYCEMIC VARIABILITY 

Extensive clinical trials have confirmed the association be-
tween hyperglycemia and the development of long-term com-
plications in type 1 diabetes mellitus (T1DM) and type 2 diabe-
tes mellitus (T2DM) [9]. The majority of these studies have 
used time-averaged glucose values measured as glycosylated 
hemoglobin (HbA1c), an indicator of the degree of glycemic 
control, which is why HbA1c has become the reference param-

eter for therapies aimed at reducing the risk of complications 
from diabetes. Chronic hyperglycemia is almost universally as-
sessed by HbA1c, which in a longitudinal study by Nathan et 
al. [14] has been shown to correlate closely with mean glucose 
levels over time, as determined by continuous glucose moni-
toring (CGM). However, the relative contribution of postpran-
dial glycemic excursions and fasting to overall hyperglycemia 
has been the subject of considerable debate. Monnier et al. [15] 
suggested that the relative contributions of fasting and post-
prandial glucose differ according to the level of overall glyce-
mic control. Fasting glucose concentrations present the most 
important contribution to hemoglobin glycosylation, whereas 
at lower levels of HbA1c, the relative contribution of postpran-
dial hyperglycemia becomes predominant [15,16]. Collectively, 
GV is likely to be incompletely expressed by HbA1c, particu-
larly in patients with good metabolic control as shown in Fig. 1. 
  The studies identified here illustrate that a large number of 
different methods are currently used to assess GV (Table 1). 
Currently, a clear consensus on the gold-standard method for 
measuring GV in clinical practice and research is lacking, al-
though numerous indicators have been proposed [1]. On the 
contrary, an excessive amount of variability indices could lead 
to an increase of the existing confusion surrounding this im-
portant issue. Several of these indices can now be obtained by 
downloading self-monitoring blood glucose (SMBG) data, 
thereby making them available not only to diabetologists but 
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Fig. 1. Glycemic variability in three hypothetical patients who 
have the same mean blood glucose concentration. Patient B 
has relatively small variations during the day and on different 
days; this patient should have little difficulty in lowering daily 
mean blood glucose concentrations without inducing hypo-
glycemia. In comparison, patient A has marked blood glucose 
variations on the same day and patient C has marked blood 
glucose variations on different days.
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ing the area under the curve and the trapezoidal method. Sec-
ond, the calculation of MAGE is operator-dependent and not 
unambiguously defined. Third, the outcome differs depending 
on whether ascending or descending limbs are used for calcu-
lating MAGE. Fourth, there is a high correlation with the SD. 
Fifth, it is questionable whether only mealtime excursions or 
excursions larger than 1.0 SD would have clinical importance. 
The methods used for evaluating GV represent a critical issue 
because all of the methods suffer from the fact that GV is sig-
nificantly influenced by the mean blood glucose: higher mean 
blood glucose levels are associated with higher GV values, un-
less they are corrected for the mean blood glucose. Correcting 
for the mean glucose of any relation between GV and a given 
outcome is important because high correlations between GV 
and the mean glucose have been demonstrated [20]. Because 
many studies have not made this correction, the reliability of 
their results could be questionable. For reasons outlined in 
this counterpoint, the coefficient of variation (CoV) has been 
proposed as the preferred measure of GV [20,21]. The CoV in 
CGM was significantly associated with the presence of CV au-
tonomic neuropathy in patients with inadequately controlled 
T2DM [22]. Jin et al. [23] identified independent factors asso-
ciated with measures of GV. Fasting C-peptide levels inversely 
correlated with CoV in T1DM and insulin-treated T2DM. In 
T2DM without insulin therapy, high density lipoprotein and 
low density lipoprotein levels and the use of sulfonylurea were 
significantly correlated with the CoV [23]. 
  SMBG revolutionized the management of diabetes, becom-
ing an integral part of the standard diabetes treatment in daily 
practice and recommended in the guidelines for managing 
therapy [24]. Frequent blood glucose monitoring is essential 
for managing the therapy of insulin-treated diabetes and in re-
ducing HbA1c and the risk of hypoglycemia [25]. However, it 
should be noted that SMBG may not be appropriate for assess-
ing GV because of the high number of determinations (at least 
hourly) that are needed to evaluate the parameters, such as SD, 
MAGE, and continuous overall net glycemic action (CONGA) 
[26]. Another major limitation of the methods for measuring 
GV associated with SMBG-based measures is that they provide 
an unsophisticated measure of variability, with a significant de-
pendence on patient cooperation that makes the planning of 
long-term studies difficult. This observation casts doubt on the 
significance of the lack of correlation between GV and compli-
cations when GV is assessed with 7-point blood glucose pro-
files [11]. CGM, which is a new frontier for the overall assess-

Table 1. Glycemic variability indices

Continuous glucose monitoring 

   Mean (average)±standard deviation 

   J index

   Coefficient of variance 

   Low blood glucose index, high blood glucose index

   Average daily risk range

   Mean amplitude of glucose excursion

   Mean of daily differences

   Continuous overall net glycemic action

Serum

   Glycated albumin 

   1,5-anhydroglucitol

   Glycated albumin/glycosylated hemoglobin ratio

also to patients. However, other indices are particularly com-
plex, even when determined using the most innovative blood 
glucose monitoring systems, such as CGM. The majority of 
studies that have examined the degree of correlation between 
different assessment methods demonstrated that the most 
widely used methods are closely correlated among themselves 
and with previously developed measures [17]. Additionally, 
GV mandates restriction to a description of glucose excur-
sions exclusive of a time component. Glycemic exposure (glu-
cose excursion×time) and slope (glucose excursion/time) are 
indicators of the rate of glucose change but not its extent [18]. 
More details on the methodology for each of the indicators are 
described in a 2013 review by Service [18]. Rather than com-
ment on all of the indicators, we would like to discuss a few sa-
lient points regarding the most commonly used measures. Al-
though standard deviation (SD) is widely used, it has a limita-
tion in that its use implies that glucose measures are normally 
distributed, which is typically not the case. However, SD re-
mains a fairly robust measure because a linear relation has 
been established between the interquartile range and the SD 
[19]. The mean amplitude of glucose excursion (MAGE) was 
designed to capture mealtime-related glucose excursions. To 
separate mealtime-induction from other glucose excursions, 
investigations conducted in healthy volunteers found that ex-
cursions larger than 1.0 SD of the glucose measurements ob-
tained were consistently related to mealtime. Detailed calcula-
tion of MAGE is depicted in Fig. 2. MAGE has also been criti-
cized on five points [20]. First, with the introduction of CGM, 
postprandial excursions can be assessed more precisely by us-
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ment of GV, has revolutionized the management of patients 
with T1DM and has allowed for better troubleshooting in sev-
eral patients with T2DM [27,28]. CGM can provide informa-
tion on daily glucose fluctuations and can show how those 

numbers are affected by everyday activities and stress levels. 
For this reason, clinical studies on CGM use may be easily per-
formed to provide valuable data with minimal inconvenience 
to patients. CGM is particularly useful in clinical practice for 
various conditions as shown in Table 2. A meta-analysis sug-
gests that, compared with SMBG, CGM is associated with a 
short-term reduction of HbA1c of 0.26% [29]. However, the 
long-term effectiveness of CGM needs to be determined. It also 
plays an integral part in emerging technology billed as an “arti-
ficial pancreas” partnering with continuous sensing technology 
to form a closed-loop glycemic control system that includes an 
insulin pump and controlling algorithms.
  For routine clinical practice, it is likely that the SD and corre-
sponding CoV obtained using either SMBG or CGM will be 
sufficient to permit the assessment of changes in GV with time 
or following therapeutic interventions, and to permit compari-

Table 2. Indications for continuous glucose monitoring

Patients with T1DM not meeting HbA1c targets or recurrent 
   diabetic ketoacidosis

Patient with repeated hypoglycemic episodes or hypoglycemia 
   unawareness

Subjects requiring better glycemic control while avoiding 
   hypoglycemia

Before or during pregnancy in women with T1DM or T2DM 

Need for improving brittle diabetes

T1DM, type 1 diabetes mellitus; HbA1c, glycosylated hemoglobin; 
T2DM, type 2 diabetes mellitus.

7:00 PM	 11:00 PM	 3:00 AM	 7:00 AM	 11:00 AM	 3:00 PM	 7:00 PM	 11:00 PM	 3:00 AM	 7:00 AM	 11:00 AM	 3:00 PM	 7:00 PM

(mg/dL) (mmol/L)

25

20

15

10

5

450

360

270

180

90

Mean glucose (mg/dL) 243 SD 75 MAGE 172

Time Glucose nadir (mg/dL) Time Glucose peak (mg/dL) ∆G>1 SD

1 11:00 PM 209 10:00 AM 432 223

2 1:00 PM 137 2:00 PM 272 135

3 4:00 PM 157 8:00 PM 317 160

4 11:00 PM 173 1:00 AM 322 149

5 6:00 AM 196 10:00 AM 374 178

6 1:00 PM 41 2:00 PM 229 188

Fig. 2. Calculation of mean amplitude of glucose excursion (MAGE). In the first step, all the local maximum/minimum values 
are determined. The next step is an assessment of maximum/minimum pairs against the standard deviation (SD). If the difference 
from minimum to maximum is greater than the SD, this variation from mean measure is retained. If the local maximum/mini-
mum is less than 1 SD it is excluded from further calculations. These troughs are retained and summed to achieve the MAGE.
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sons with reference populations of patients with a similar type, 
duration, and level of control of HbA1c or mean glucose [21,27]. 
Despite the various formulas offered, simple and standard clini-
cal tools for defining GV have yet to evolve and different indexes 
of GV should be used, depending on the metabolic profile of the 
studied population.

SERUM MARKERS OF GLYCEMIC 
VARIABILITY 

In addition to the indices mentioned, simple markers of glyce-
mia, such as glycated albumin (GA) and 1,5-anhydroglucitol 
(1,5-AG), may have clinical utility for diagnosing and evaluat-
ing GV and predicting diabetic complications [30,31]. We have 
already shown that these glycemic markers are significantly 
correlated with all of the GV parameters from CGM [16]. GA 
was demonstrated to be a more useful glycation index than 
HbA1c for monitoring short-term glycemic control in patients 
with T2DM [32], especially those with fluctuating and poorly 
controlled glycemic conditions [33]. Additionally, a high GA/
HbA1c ratio reflects higher glycemic excursions, irrespective of 
the type of diabetes [34]. The 1,5-AG level is also reflective of 
the short-term glucose status, postprandial hyperglycemia, and 
GV that is not captured using HbA1c assay in patients with 
T1DM and T2DM [35,36]. Simultaneous measurements of 
GA, 1,5-AG, and HbA1c may help to identify a group of pa-
tients who warrant closer monitoring in relation to GV.

GLYCEMIC VARIABILITY AND DIABETES 
COMPLICATIONS

There is considerable clinical evidence that supports the nega-
tive role of GV in the development of diabetes complications. 
The role of GV in the development of microvascular complica-
tions was initially suggested by the analysis of the diabetes con-
trol and complications trial (DCCT) data [37], which showed 
that increased HbA1c explained only 11% of the variation in the 
risk of retinopathy, meaning that factors independent of HbA1c 
must presumably explain the remaining 89%. In recent years, 
GV has been proposed to be an additional risk factor for com-
plications of diabetes independent of hyperglycemia [38,39]. 
Growing evidence indicates that significant GV, particularly 
when accompanied by hypoglycemia, can have a harmful effect 
not only on the onset and progression of diabetes complications 
but also in clinical conditions other than diabetes treated in in-

tensive care units (ICUs) [20]. Regarding GV, it is important to 
note the differences among patients with T1DM, patients with 
insulin-treated T2DM and patients with T2DM using dietary 
therapy or oral hypoglycemic agents [24]. GV is always impor-
tant in T1DM, where alternating hyperglycemia, normoglyce-
mia and hypoglycemia are linked to an absolute insulin defi-
ciency, erratic absorption of exogenous insulin, incomplete sup-
pression of hepatic glucose production and altered hormonal 
counterregulation, among other factors. Recent studies using 
CGM showed a significant fluctuation in the blood glucose val-
ues of children with T1DM, as well as in those with excellent 
HbA1c values. This finding suggests that in addition to HbA1c, 
GV may have a predictive value for the development of T1DM 
complications [40]. A recent study identified the important as-
sociation between GV and diabetes-related quality of life and 
treatment satisfaction in patients with T1DM [41].
  In insulin-treated T2DM, the relevance of GV varies accord-
ing to the heterogeneity of the disease, the presence of residual 
insulin secretion and insulin resistance, in addition to the fac-
tors mentioned above. The findings from studies on T2DM sup-
port the likelihood that increased levels of short-term GV may 
play a substantial role in the development of microvascular 
complications [20]. Hsu et al. [42] showed a significant associa-
tion of GV with diabetes retinopathy in patients with T1DM 
and T2DM. Jin et al. [43] found a significant association be-
tween urinary albumin excretion and GV measured by CGM. 
Less clear is the relationship between GV and CV events and 
overall mortality [11]. Several years ago, Muggeo et al. [44] 
found that all-cause and CV mortality in elderly people with 
T2DM was primarily associated with the variability/instability 
of fasting glucose levels, rather than its absolute values. The sec-
ond clue in favor of this hypothesis is based primarily on the ob-
servation that in individuals with diabetes and in those with im-
paired glucose tolerance (IGT), blood glucose two hours after 
oral glucose loading has a higher predictive value for CV events 
than fasting plasma glucose (FPG) [45]. A third supporting ele-
ment is based on the consideration that an increase in postpran-
dial glycemia may have a particularly harmful effect on the on-
set of CV complications, a concept supported by the study to 
prevent non-insulin-dependent diabetes mellitus (study to pre-
vent non-insulin-dependent diabetes mellitus [STOP-NID-
DM]) [46], but not by a study of hyperglycemia and its effect af-
ter acute myocardial infarction on CV outcomes in patients 
with T2DM (hyperglycemia and its effect after acute myocardial 
infarction on cardiovascular outcomes in patients with type 2 
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diabetes mellitus [HEART2D]) [3], which has led to a heated 
debate. Another supporting factor is based on the fact that the 
presence of acute hyperglycemia during acute myocardial in-
farction [47] or in intensive care patients [48] is associated with 
worse prognosis in individuals with diabetes or without diabe-
tes. Therefore, PPG is not only a key determinant of HbA1c but 
also an independent parameter in the risk stratification of CV 
events and total mortality [4]. Since 1997, more than 15 obser-
vational studies have been published showing that elevated 
PPG, even in the high nondiabetic IGT range, contributes to an 
approximately 3-fold increase in the risk of developing coronary 
heart disease or a CV event [13]. Moreover, the meta-analysis of 
the published data from 20 studies of 95,783 individuals found a 
progressive relationship between the GV and CV risk [49]. In 
summary, the accumulated data that GV seems to be associated 
with the development of microvascular complications appear to 
be impressive. However, the evidence is less convincing in terms 
of a unique role for the long-term prediction of macrovascular 
complications above and beyond other glycemic parameters, 
such as FPG and HbA1c. Nevertheless, we should still include 
GV in the list of potential risk factors for diabetes complications. 

GLYCEMIC VARIABILITY AND 
HYPOGLYCEMIA

The hypothesis that the maintenance of close glycemic control is 
of importance in all of the clinical settings is highlighted by the 
recent evidence that in individuals with normal glucose toler-
ance, glycemia is maintained within a narrow range between 
68.4 and 138.6 mg/dL [50]. Translated into clinical terms, this 
suggests that maintaining a normal glycemic level is important 
not only in diabetes but also in clinical contexts in which glyce-
mia tends to increase. However, caution is required in treatment, 
particularly with insulin, to avoid excessive fluctuations and the 
risk of hypoglycemia, especially in ICUs. It is advisable to make 
every effort to maintain stable glycemic values, even above 
strictly physiological levels.
  Severe hypoglycemia is strongly associated with the increased 
risks of a range of adverse clinical outcomes in patient with dia-
betes [51]. In the DCCT trial, a 10% to 30% incidence of hypo-
glycemia was observed in the intensive insulin arm group. Hy-
poglycemia was the primary accompanying complication when 
the desired glucose target was intensively achieved. The fre-
quency of severe hypoglycemia increases exponentially when 
lowering blood glucose [52] and several studies have reported 

that low GV coincided with decreased occurrence of hypoglyce-
mia [53]. HbA1c is a poor predictor of hypoglycemic episodes 
because it only considers 8% of the likelihood of severe hypogly-
cemia [54]; on the contrary, GV can account for an estimated 
40% to 50% of future hypoglycemic episodes. In a study by Kil-
patrick et al. [55] using datasets of the DCCT, GV was indepen-
dently predictive of hypoglycemia, similar to the mean blood 
glucose. They also showed that HbA1c is a poor predictor of hy-
poglycemic risk, whereas GV is a strong predictor of hypoglyce-
mic episodes. Kim et al. [56] found that Korean T1DM patients 
with hypoglycemic events had a significantly higher GV index, 
as calculated from the CGM data. Collectively, patients at risk 
for hypoglycemia (i.e., those receiving insulin or insulin secreta-
gogues) constitute one category that requires GV monitoring.

GLYCEMIC VARIABILITY AS A TREATMENT 
TARGET 

The primary purpose of diabetes treatment is to obtain the 
most optimal metabolic control to avoid metabolic imbalance 
related to diabetes itself and the onset of complications. Of the 
various parameters required to evaluate the therapeutic efficacy 
of a given agent, in addition to the parameters that are most 
frequently used, such as fasting glycemia, postprandial glyce-
mia and HbA1c, the options include GV. The target GV has 
been a topic of debate. Monnier and Colette [57] proposed that 
a MAGE value of 40 mg/dL as the target level of GV and found 
that GV was an independent predictor of chronic diabetic com-
plications, in addition to HbA1c. An independent association 
exists between increased GV and higher mortality in ICU pa-
tients [58]. In nondiabetic critically ill patients, diminishing 
hyperglycemic excursions will improve mortality [7]. As in re-
cent studies, for example, the action to control cardiovascular 
risk in diabetes (ACCORD) study, hypoglycemia must be 
avoided. The study of Brunner et al. [59] showed that strict gly-
cemic control using CGM did not decrease GV. Therefore, it is 
difficult, if not impossible, to decrease GV. The importance of 
GV and PPG has also been demonstrated in the results of inter-
vention studies [60]. It appears indisputable that PPG excur-
sions play an important role in determining the overall meta-
bolic control in diabetes mellitus because an increase in PPG 
has a greater prognostic significance in terms of GV [61]. Thus, 
trials specifically aimed at correcting GV have not been con-
ducted; however, trials that tended to correct PPG, at least in 
theory, have been conducted (i.e., STOP-NIDDM, HEART2D, 
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nateglinide and valsartan in impaired glucose tolerance out-
comes research [NAVIGATOR]) and are ongoing (acarbose 
cardiovascular evaluation [ACE]). If all of the intervention 
studies are taken together, there is no definite proof that target-
ing postprandial hyperglycemia results in a more beneficial 
outcome of CV complications in subjects with IGT or overt 
T2DM [13]. However, we should note that PPG and GV are not 
identical, even if they are closely related. Moreover, the absence 
of a uniformly accepted standard of how to estimate postpran-
dial hyperglycemia and GV adds another challenge to this de-
bate. Additional studies are warranted for confirming or refut-
ing the role of GV as a treatment target.

HOW TO MINIMIZE GLYCEMIC VARIABILITY 

The attention dedicated to GV is derived from the above evi-
dence concerning its effects on oxidative stress and, from the 
latter, on chronic diabetes complications. Control of GV has 
been the focus of a number of interventional studies aimed at 
reducing this fluctuation. Diet and weight reduction are the 
first therapeutic instrument that can be used for reducing GV. 
Glucagon-like peptide-1 analogs and dipeptidyl-peptidase 4 
inhibitors demonstrated a significant impact on GV in people 
with T2DM [1,7]. Regarding insulin therapy, the evolution of 
fast-acting and long-acting insulin has had a positive impact on 
the control of GV. One of the aims of the ultraslow analog de-
gludec, which was recently approved for clinical use, is to re-
duce GV by virtue of its smaller pharmacodynamic variability. 
To date, the published results show that degludec is capable of 
reducing the frequency of episodes of hypoglycemia in patients 
with T1DM and postprandial glycemia oscillations in patients 
with T2DM, suggesting potential efficacy in the control of GV 
[62]. Continuous Subcutaneous Insulin Infusion (CSII) and 
bariatric surgery were also associated with significant reduc-
tions in hyperglycemic excursions along with the mean glucose 
[7,63]. Lastly, the development of new technologies for diabetes 
education, monitoring and therapy, particularly in T1DM, has 
made it possible to identify GV as an emerging target for im-
proving overall diabetes treatment [1]. There should be no 
doubt that pharmacological advances directed at the ultimate 
goal of physiological insulin replacement will continue to the 
point where the postprandial glycemic curve will be bent to 
conform to that of nondiabetic subjects. In that ideal situation, 
the currently available measures of GV can be retired.

CONCLUSIONS

GV is a physiological phenomenon that assumes an even more 
important dimension in the presence of diabetes because it not 
only contributes to increasing the mean blood glucose values 
but it also favors the development of chronic diabetes compli-
cations. It appears that GV is poised to become a future target 
parameter for optimum glycemic control over and above stan-
dard glycemic parameters, such as blood glucose and HbA1c. 
Avoiding both hyperglycemia and hypoglycemia by careful use 
of SMBG and the availability of new agents to correct hypergly-
cemia without inducing hypoglycemia is expected to reduce 
the burden of premature mortality and disabling CV events as-
sociated with diabetes mellitus. However, defining GV remains 
a challenge primarily due to the difficulty of measuring it and 
the lack of consensus regarding the most optimal approach for 
patient management. 
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