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Introduction
For the treatment of diabetes, it is important to manage 

glucose variability and to prevent microvascular complications as 
well as long-term macrovascular disease [1]. HbA1c has been the 
gold standard for monitoring glucose control and for decreasing 
hyperglycemia, with the recommendation of strict targets of HbA1c 
[2]. Recently, the discussion on the target value of HbA1c value has 
been found. Since HbA1c value is reflected by the mean value of blood 
glucose, daily blood variability must be fundamentally improved. 
In recent years, Continuous glucose monitoring (CGM) has been 
an important apparatus in artificial pancreas systems and also 
evaluating blood glucose variability [3]. After that, a real-time CGM 
(rtCGM) system was developed and it has been called Flash glucose 
monitoring (FGM) [4]. In the light of blood glucose values, there 
were considerable agreements between CGM and FGM, and FGM 
has been applied and developed in the clinical diabetic practice [5]. 
Although similar to conventional CGM, several significant beneficial 
differences are present in FGM. Its sensor is factory calibrated and 
then does not need calibration with blood glucose testing over 14-
day lifespan. Furthermore, FGM is also cheaper than that of CGM 
[6]. In contrast, it lacks the alarm mechanisms and connectivity 
associated with continuous subcutaneous insulin infusion (CSII). 
FGM shows validated accuracy and usability in patients with type 1 
and 2 diabetes [7]. 

There have been two FGMs in United States and the European 
Union, which are Dexcom_G5 (DG5) and FreeStyle Libre (FSL). As 
to the measurement results, about 25% results revealed differences 
from BGM results exceeding 15mg/dL or 15% of the data [8]. In 
comparison with the blood glucose monitoring system (BGMS), 
DG5 showed rather slightly smaller deviations than that of FSL  

 
[8]. Further, continuously stored data from FSL were deviated 
to slightly smaller degree from BGMS results than scanned FSL 
data [9]. From these findings, the reason why scanned data were 
different from stored data and how these can influence diabetic 
treatment would be investigated for future research [9]. When 
looking back on the clinical practice and research of diabetes, 
glucose variability in various diseased states have been investigated 
for years. Several biomarkers include Morbus (M) value [10], mean 
amplitude of glycaemic excursions (MAGE) [11], continuous overall 
net glycaemic action (CONGA) [12], mean of daily differences 
(MODD) [13], and so on. As to M value, authors and colleagues have 
continued clinical research in patients with diabetic patients, in 
which glucose variability and glucose profile were clarified in two 
nutritional therapy with low carbohydrate diet (LCD) and calorie 
restriction (CR) [14]. 

In the clinical diabetic practice, FreeStyle Libre (FSL) Flash 
glucose monitoring (FGM) system (Abbott diabetes Care, Alameda, 
CA) has been widely used in the world [7]. The performance and 
usability of FSL were proved to be accurate in comparison with 
that of capillary blood glucose reference values [7]. By clinical 
application of FGM, diabetic glucose variability has been improved. 
According to the randomized controlled trials (RCT) in patients 
with diabetes, there are increased glucose testing frequency, 
improved glycemic markers and a reduction of hypoglycemia in 
both type 1 and 2 diabetic patients [15,16]. Beneficial efficacy were 
found in type 1 diabetics, in which hypoglycemia was reduced with 
maintaining good HbA1c. Furthermore in type 2, young diabetics 
with poor control showed decreased HbA1c [15,16]. There was an 
impressive report by Dunn et al. [17]. Data was enormous, including 
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55 thousand readers, 64 million scan data and 392 million glucose 
data for 21 months. The situation of daily scans were shown as 
follows: 

a. Scans were found more than 10 times in 75% of the 
reader, 

b. Frequency of scan is 5 times more in daytime than night, 

c. Frequency of scan is stable during 1000h to 2000h, 

d. Most frequent scan was observed during 2000-2100h 
[17]. 

There were beneficial results in the following: 

a. Estimated HbA1c gradually reduced from 8.0% to 6.7% 
(p<0.001), 

b. Time period of glucose below 70, 56, 45mg/dL were 
decreased by 15%, 40%, 49%, respectively (all p<0.001),

c. Time period more than 180mg/dL were decreased 10.4 
to 5.7 hours a day (44%, p<0.001). These effective results were 
consistent across different 46 countries [17]. 

Glucose control measures by glucose check frequency were 
investigated. There were linear relationship between the number 
of times for scans per day and estimated HbA1c value. The data 
were in the following: As the number is 5, 10, 30, 50 times a day, 
estimated HbA1c was 8.0%, 7.4%, 6.9%, 6.7%, and time period 
of blood glucose more than 180mg/dL was 10.5h, 8.5h, 6.6hr, 5.9 
hours per day, respectively [17]. From these findings, FMG can 
allow frequent glucose checks automatically with beneficial efficacy 
of glucose variability such as increased time in adequate range and 
reduced time in hyper and hypoglycemia. In summary, this article 
described the topic of recent topic of FGM and changing concept of 
beneficial management of diabetic practice and research. In other 
words, FGM could become the fourth treatment method of diabetes, 
as well as diet, exercise and medicine.
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