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clinical practice.

BACKGROUND: The aim of this study was to investigate whether continuous glucose monitoring system (CGMS) might lead to improved glycemic 
control in patients with type 2 diabetes.

METHODS: We reviewed the medical charts of 172 patients who used the CGMS for 1 year starting in December 2008 and the records of 1,500 
patients who visited their regular outpatient clinics during December 2008. Of these patients, a total of 65 CGMS patients and 301 regular 
outpatients (control group) were enrolled in the study after propensity score matching. 

RESULTS: The CGMS group showed a significant improvement in the HbA1c level compared to the control group at 3 months (7.9%±1.6% vs. 
7.4%±1.2%, P=0.001) and at 6 months (7.4%±1.2% vs. 7.9%±1.6%, P=0.010). 

CONCLUSION: Using a 3-day CGMS was advantageous for improving glucose control in patients with type 2 diabetes and may help these patients 
to optimize glycemic control in clinical practice.

ABSTRACT

INTRODUCTION
The United Kingdom Prospective Diabetes Study has suggested that early 
intensive glucose control may be associated with reductions in microvas-
cular and macrovascular complications [1]. Glycated hemoglobin (HbA1c) 
is the standard measure of average glycemic control; therefore, normaliz-
ing the HbA1c level is important for preventing diabetic complications in 
patients with type 2 diabetes. However, several studies have reported that 
postprandial hyperglycemia or fluctuation in glucose levels is an independ-
ent risk factor for chronic complications of diabetes [2,3]. Current diabetes 
care depends on measurements of HbA1c levels and self-monitored blood 
glucose (SMBG) levels to assess the quality of glycemic control and to ad-
just management. SMBG has been shown to be effective for improving 
glycemic control in patients with insulin treated type 2 diabetes mellitus 
[4]. However, the usefulness of SMBG in the management of patients with 
non-insulin treated type 2 diabetes mellitus is not convincing [5,6]. This 
is, in part, due to limited SMBG measurements and a lack of education. A 
method for continuous glucose monitoring (CGM) has recently been devel-
oped with the aim of evaluating detailed daily glucose profiles. 

In the present study, we report our experience using CGMS in a sin-
gle diabetes clinic. We investigated whether adjusting the  DIABETIC 
TREATMENT  regimens obtained from the CGMS information might 
lead to improved glycemic control in patients with type 2 diabetes 
compared to the control group.

METHODS
Subjects, material, and methods
We started using CGMS in our clinic for managing patients with type 
2 diabetes mellitus in December 2008. 

A total of 172 patients were started on the CGMS between December 2008 
and November 2009. A total of 84 patients with type 2 diabetes were final-
ly enrolled in the study. There were no significant differences in the clinical 
characteristics between the enrolled group and the excluded group of pa-
tients with type 2 diabetes during the CGMS period (data not shown).

Of the 1,500 patients screened, a total of 747 patients with type 2 di-
abetes were enrolled in the control group. There were significant dif-
ferences in age, baseline HbA1c, and body mass index (BMI) between 
the CGMS and the control groups; thus, a propensity score matching 
analysis was performed. The final samples for the matched compari-
sons comprised 65 CGMS subjects and 301 control subjects.

Statistical analysis
The data are presented as the mean±standard deviation (SD) or medi-
an values (25th percentile to 75th percentile).

RESULTS
Baseline characteristics
The overall baseline characteristics of the CGMS patients and the con-
trol patients are shown in Table 1. There were significant differences 
between the CGMS group and the control group in terms of age, gly-
cemic control status (HbA1c), BMI, and treatment modality. However, 
the baseline characteristics, including age, baseline HbA1c, and BMI, 
were not significantly different between the CGMS patients and the 
control patients after propensity score adjustment (Table 1). 

Table 1: Baseline characteristics of CGMS and control 
groups
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Clinical outcomes
The CGMS results of 65 patients are shown in  Table 2. The mean 
glucose value during CGMS was 157.7 mg/dL, and 24 patients (37%) 
experienced the hypoglycemia events during CGMS. Of these patients 
who experienced the hypoglycemic events, 15 patients (62.5%) were 
treated with OHAs and nine patients (37.5%) were treated with insu-
lin therapy. Fourteen patients (93.3%) with OHAs changed the dose of 
OHAs after using CGMS (four patients reduced the dose of OHAs and 
10 patients added the DPP4 inhibitors). Seven patients (77.7%) with 
insulin therapy changed the insulin regimen after using CGMS (from 
basal to biphasic or basal and prandial insulin regimen).

Table 2: Results of CGMS in 65 patients

Tables 3  show the percentage of patients whose diabetic regimens 
were altered. In the insulin treated CGMS subgroup (n=20), five pa-
tients (25.0%) added or changed the dose of OHAs, eight patients 
(40%) received only education on insulin dose titration, and seven 
patients (35%) changed their insulin regimen (from basal to biphasic 
in one patient, from basal to basal and prandial in four patients, and 
from biphasic to basal and prandial in two patients).

Table 3: Recommended changes for  DIABETIC TREAT-
MENT  regimens between the insulin treated CGMS and 
the insulin treated control subgroups after propensity 
score matching

It recommended changes for diabetic treatment regimens between 
the insulin treated CGMS and the insulintreated control subgroups af-
ter propensity score matching

DISCUSSION
The results of the present study showed that using CGMS in clin-
ical practice benefits the patients with type 2 diabetes. The glu-
cose data from the CGMS revealed distinct glucose profiles that 
physicians can use to optimize patient therapy, leading to lifestyle 
changes and improved diabetic treatment regimens. We moni-
tored patients for 6 months after CGMS use to determine if these 
alterations had contributed to sustained improvements in gly-
cemic control, as assessed by the patients’ HbA1c values. The pa-
tients’ HbA1c values were improved at 3 months post CGMS and 
were sustained at 6 months.

A recent study has shown that the additional information provided by 
the CGMS did not result in improved HbA1c levels compared to the 
standard control group in patients with insulin treated diabetes [16]. 

Previous randomized, controlled trials have compared the effects of 
CGMS with those of frequent capillary monitoring for improving met-
abolic control and have studied the effects of additional information 
obtained from the use of CGMS with SMBG on the improvement of 
metabolic control [17,18]. In clinical practice, patients with type 2 
diabetes practice SMBG less frequently than what is described as the 
recommended frequency [19]; in such cases, a CGMS is useful for ed-
ucating and motivating for patients with type 2 diabetes in clinical 
practice.

Our study showed that the 3-day application of CGMS is useful in im-
proving glucose control in clinical practice. CGMS represents a useful 
tool for optimizing glycemic control in clinical practice and in patients 
with type 2 diabetes.


