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Abstract: Background: Oral anti-diabetic drugs (OAD) cannot effectively control blood glucose for patients with type
2 diabetes mellitus (T2DM). The selection of insulin in elderly patients should be smooth in lowering blood glucose,
and as far as possible to reduce blood glucose fluctuation, hypoglycemia and weight gain to ensure the safety of
medicine. Purpose: To compare the efficacy and safety between insulin detemir combined with repaglinide and insulin aspart 30 (BIAsp30) in treating aged type 2 diabetes mellitus (T2DM) patients who were inefficacious to OAD
drugs therapy. Methods: 98 elderly T2DM patients inefficacious to oral anti-diabetic drugs therapy were randomized
into detemir combined with repaglinide (Det+Rep) group (50 cases) and BIAsp30 group (48 cases), which were
treated with corresponding drugs, respectively. The treatment duration was 12 weeks. Before and after treatment,
the indexes in blood glucose, blood lipids, islet cell function, weight increase, hypoglycemia and insulin dosage between two groups were compared. Results: After treatment, the levels of FPG, 2hPG, HbA1c, HOMA-IR, TG, TC, LDL-C
in two groups were decreased significantly (P < 0.05), and the levels of FC-P, 2hC-P and HOMA-β were increased (P
< 0.05). The levels of MAGE, CV and HOMA-IR in Det+Rep group were significantly lower than those in BIAsp30 group
(P < 0.05), and the levels of FC-P and HOMA-β in Det+Rep group were significantly higher than BIAsp30 group (P <
0.05). The weight increase rate, incidence of hypoglycemia and insulin dosage in Det+Rep group was significantly
lower than BIAsp30 group (P < 0.01). Conclusion: Insulin detemir combined with repaglinide have better efficacy
and safety in treating T2DM patients inefficacious to OAD therapy, compared with insulin aspart 30.
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Introduction

Subjects and methods

The development of chronic complications of
diabetes is not only related to the persistent
hyperglycemia, and is closely related to blood
glucose fluctuation [1]. Oral anti-diabetic drugs
(OAD) can not effectively control blood glucose.
The selection of insulin in elderly patients
should be smooth in lowering blood glucose
and as far as possible to reduce blood glucose
fluctuation, hypoglycemia and weight gain to
ensure the safety of medicine [2]. In this study,
the efficacy and safety of insulin detemir combined with repaglinide and insulin aspart 30
(BIAsp30) in treating elderly type 2 diabetes
mellitus (T2DM) patients who were inefficacious to OAD therapy were compared. The
objective was to provide a reference for further
application of detemir combined with repaglinide to treatment of T2DM.

Subjects
One hundred and fifty elderly patients with
T2DM in our hospital from March 2012 to
February 2013 were collected. According to
1999 WHO diabetes diagnostic criteria, the
acute complications of the diabetes, myocardial infarction, cerebrovascular accident, infection, severe liver and kidney dysfunction and
mental illness patients are ruled out. Finally 98
patients (51 male and 47 female cases; aged
60-85 years, average 72.6 years; diabetes
duration 2-17 years, average 5.8 years) were
included. The CONSORT diagram was shown in
Figure 1. All patients who had not previously
used insulin therapy took two or more than OAD
for 3 months at least. The fasting blood glucose
was > 10.0 mmol/l, with glycated haemoglobin
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Figure 1. CONSORT diagram.

Table 1. General data of patients in two groups
Group
Gender (male/female) Age (year)
BIAsp30
48 (23/25)
72.9±8.2
Det+Rep
50 (24/26)
73.4±7.6
P
> 0.05
> 0.05

Course of DM (year)
5.9±3.4
6.1±2.9
> 0.05

SBP (mmHg)
156.3±12.6
157.9±13.1
> 0.05

DBP (mmHg) BMI (Kg/m2)
97.4±10.5
27.4±6.1
101.3±12.4
28.2±5.3
> 0.05
> 0.05

DM, diabetes mellitus; SBP, systolic blood pressure; diastolic blood pressure; BMI, body mass index.

(HbA1c) > 9.0%. This study was approved by
the ethics committee of Hedong District
People’s Hospital. Written informed consent
was obtained from all participants.
Treatment
All patients stopped using the original OAD.
According to the random number table, patients
were divided into detemir combined with repaglinide (Det+Rep) group (50 cases) and
BIAsp30 group (48 cases). In Det+Rep group,
the patients were injected with detemir at
22:00 every night (the initial dose was 0.1-0.2
u·kg-1·d-1), and took repaglinide 15 min before
meals (the initial dose was 1 mg for each time,
3 times/day). In BIAsp30 group, the patients
were injected with premixed insulin aspart 30
(15 min before breakfast and dinner; the initial
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dose was 0.2-0.4 u·kg-1·d-1). The dosage of drug
was adjusted according to the blood glucose
level. The treatment duration was 12 weeks.
Fasting plasma glucose (FPG) of 5-8 mmol/L,
2-h plasma glucose (2hPG) of 6-10 mmol/L and
HbA1c < 7.5% were used as control target.
Before and after treatment, the 24 h mean
blood glucose (MBG), mean amplitude of glycemic excursion (MAGE) in one day, blood glucose
coefficient of variation (CV), FPG, 2hPG, HbA1c,
fasting C peptide (FC-P), 2-h C peptide (2hC-P),
fasting insulin (Fins), triglycerides (TG), total
cholesterol (TC), low density lipoprotein-cholesterol (LDL-C), high density lipoprotein-cholesterol (HDL-C) and free fatty acids (FFA) were measured, and the body mass index, incidence of
hypoglycemia (< 3.9 mmol/L) and insulin dosage were recorded. The insulin resistance index
Int J Clin Exp Med 2016;9(5):8581-8586

Insulin detemir combined with repaglinide for treating T2DM
Table 2. Comparison of blood glucose before and after treatment
Group
BIAsp30
BIAsp30
Det+Rep

Before
After
Before

Det+Rep

After

FPG (mmol/l) 2hPG (mmol/l) HbA1C (%) MBG (mmol/l) MAGE (mmol/l)
15.9±4.1
21.6±6.4
10.9±1.6
18.12±4.25
5.68±1.46
7.1±0.8*
9.3±2.1*
7.3±0.6*
8.06±1.13*
5.25±0.94
16.1±3.8
21.3±6.6
11.2±1.7
18.29±3.97
5.76±1.50
6.8±0.7*

8.9±1.9*

7.1±0.5*

7.98±1.06*

2.12±0.83*,#

CV (%)
4.09±1.21
3.98±1.17
4.13±1.27
2.86±0.35*,#

P < 0.01 compared with before treatment; P < 0.01 compared with BIAsp30 group. FPG, fasting plasma glucose; 2hPG, 2-h
plasma glucose; HbA1c, glycated haemoglobin; MBG, mean blood glucose; MAGE, mean amplitude of glycemic excursion; CV,
coefficient of variation.
*

#

Table 3. Comparison of TG, TC, LDL-C, HDL-C, FFA before and after treatment
Group
BIAsp30
BIAsp30
Det+Rep
Det+Rep

Before
After
Before
After

TG (mmol/l)
3.17±0.95
1.60±0.86Δ
3.24±0.98
1.58±0.84Δ

TC (mmol/l)
6.82±1.43
4.71±0.94Δ
6.76±1.50
4.52±0.87Δ

LDL-C (mmol/l)
4.52±1.21
2.79±0.87Δ
4.61±1.33
2.62±0.84Δ

HDL-C (mmol/l)
0.87±0.22
0.96±0.25*
0.84±0.18
0.98±0.27*

FFA (mmol/l)
0.83±0.19
0.62±0.11Δ
0.86±0.23
0.57±0.10Δ

P < 0.05 and ΔP < 0.01 compared with before treatment. TG, triglycerides; TC, total cholesterol; LDL-C, low density lipoproteincholesterol; HDL-C, high density lipoprotein-cholesterol; FFA, free fatty acids.
*

Table 4. Comparison of FC-P, 2hC-P, HOMA-IR, HOMA-β before and
after treatment
FC-P
(ng/ml)
BIAsp30 Before 1.81±0.16
BIAsp30 After 2.45±0.13*
Det+Rep Before 1.93±0.18
Det+Rep After 2.84±0.17Δ,#
Group

2hC-P
(ng/ml)
2.92±0.21
3.17±0.35*
2.86±0.20
3.43±0.42Δ

HOMA-IR

HOMA-β

12.91±6.21 144.68±59.71
8.27±3.26Δ 278.13±98.26Δ
12.78±6.04 146.23±61.52
7.12±3.15Δ,# 297.25±103.84Δ,#

P < 0.05 and ΔP < 0.01 compared with before treatment; #P < 0.01 compared with BIAsp30 group. FC-P, fasting C peptide; 2hC-P, 2-h C peptide; HOMA-IR, insulin resistance
index; HOMA-β, insulin β cell function index.
*

USA). Data were presented
as mean ± SD. Comparisons
between two groups were
performed using t test, and
χ2 test was adopted for
quantitative data and rate
comparisons. P < 0.05 was
considered as statistically
significant.
Results
General data of patients

Table 5. Comparison of weight, hypoglycemia, dosage insulin between
two groups
Weight
Weight incre- Incidence of hypo- Insulin dos(kg)
ment rate
glycemia [n (%)]
age (u/d)
BIAsp30 Before 77.6±9.8
BIAsp30 After 80.3±10.2
0.039
4 (8.3%)
38.4±9.2
Det+Rep Before 78.3±10.7
Det+Rep After 79.1±10.4
0.028*
2 (4.0%)*
17.3±6.8*
Group

*

P < 0.01 compared with BIAsp30 group.

All 98 patients completed
the trial. There was no statistical difference before
treatment between two
groups in gender, age,
course of disease, blood
glucose, blood lipid, blood
pressure, weight, etc (P >
0.05) (Table 1).
Changes of blood glucose

(HOMA-IR = FPG×Fins/22.5) and insulin β cell
function index (HOMA-β = 20×Fins/(FPG-3.5))
with the steady state model were calculated.
Statistical analysis
All statistical analysis was carried out using
SPSS17.0 software (SPSS Inc., Chicago, IL,
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index
Compared with before treatment, FPG, 2hPG,
HbA1c, MBG in each group were significantly
lower after treatment (P < 0.01). There was no
statistical difference in the reduction of above
indexes between the two groups (P > 0.05).
However, after treatment, the levels of MAGE
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and CV in Det+Rep group were significantly
lower than those in BIAsp30 group (P < 0.01)
(Table 2).
Changes of blood lipid index
After treatment, the levels of TG, TC, LDL-C and
FFA in BIAsp30 group and Det+Rep group significantly decreased, compared with before
treatment (P < 0.01 or < 0.05), and the level of
HDL-C significantly increased (P < 0.05). There
was no significant difference of each blood lipid
index between two groups after treatment (P >
0.05) (Table 3).
Changes of islet cell function
After treatment, the levels of FC-P, 2hC-P and
HOMA-β in two groups significantly increased,
compared with before treatment (P < 0.01 or <
0.05), and the HOMA-IR level significantly
decreased (P < 0.01). After treatment, the levels of FC-P and HOMA-β in Det+Rep group were
significantly higher than BIAsp30 group (P <
0.05), and the HOMA-IR level in Det+Rep group
were significantly lower than BIAsp30 group (P
< 0.05) (Table 4).
Changes in weight, incidence of hypoglycemia
and insulin dosage
After treatment, the weight in two groups
increased slightly, compared with before treatment (P > 0.05), but the weight increase rate in
Det+Rep group was significantly lower than
BIAsp30 group (P < 0.01). There were 2 cases
of hypoglycemia in Det+Rep group, without
severe hypoglycemia. There were 4 cases of
hypoglycemia in BIAsp30 group, including 1
case of severe hypoglycemia. The incidence of
hypoglycemia in Det+Rep group was significantly lower than BIAsp30 group (P < 0.01), and
the insulin dosage of Det+Rep group was significantly lower than BIAsp30 group (P < 0.01)
(Table 5).
Discussion
The elderly patients are a high-risk group of
sugar metabolic abnormalities. Previous
research [3] shows that the prevalence of diabetes in the age over 60 is more than 20%.
Results of this study showed that, FPG, 2hPG,
HbA1c, MBG and blood lipid were decreased
obviously in Det+Rep group, but the MAGE, CV
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after treatment in Det+Rep group were significantly lower than BIAsp30 group. Insulin
detemir combined with repaglinide had more
advantages in the aspects of smoothy hypoglycemic and reduce blood glucose fluctuations. It
confirmed that insulin detemir combined with
repaglinide in elderly patients with diabetes
had more reliable security [4].
Insulin detemir is a new type of long-acting
insulin analogue, with 14 carbon fatty acid side
chains existing in the structure which increasing the self together between the molecules
and combined with plasma albumin reversely,
extending the time of in and out of the blood
circulation and the effect, making the hypoglycemic activity steady and durable, and having
no obvious peak [5]. Some scholars [6] deem
that insulin detemir has more advantages in
terms of efficacy, cost-benefit than insulin
glargine. The research [7] of scholars in the
asia-pacific region prompt Asian patients with
diabetes is mainly a significant reduction in the
early insulin secretion. Repaglinide as a glucose regulator during the meal has the advantages of fast absorption and short time effect,
playing the unique role in improving the early
phase insulin secretion [8]. Two fungicides simulate physiological insulin secretion mode, control blood glucose throughout the day.
Hypoglycemia and weight gain are not only the
main obstacles of starting treatment, but also
important risk factors for cardiovascular disease [9]. Insulin analog has the advantages of
controlling blood glucose, reducing hypoglycemia compared with human insulin [10, 11]. This
study found that insulin detemir had obvious
advantages in reducing the incidence of hypoglycemia and the effects of weight. The reason
is that Insulin detemir combined with albumin
is reversible, with a more predictable hypoglycemic curve [12], thus effectively reducing the
risk of hypoglycaemia [13]. Alternatively, Insulin
detemir can decrease defensive eating, act in
the liver and suppress appetite central mechanisms to reduce the effects of weight gain [14,
15]. In our study, we found that the dosage of
insulin detemir was less than insulin aspart 30
that may also a factor of reducing weight gain.
In our study, we also found that the FC-P,
HOMA-β were obviously higher while HOMA-IR
was significantly lower in detemir group, which
Prompting islet beta cell function improved sig-
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nificantly. We consider that the toxicity of high
glucose fat in body tissues and organs including the beta cell release after comprehensive
control of high blood glucose [16, 17], tissue
sensitivity to insulin enhanced, thus improving
the function of islet beta cells.
We believe that the insulin detemir combined
with repaglinide in treating elderly T2DM
patients that OAD therapy is failure has more
advantages, such as good hypoglycemic lipid
regulating effect, low blood glucose fluctuation,
low incidence of hypoglycemia, less insulin dosage, less the effect of weight. It also can
improve the islet beta cell function. It is simple,
safe and effective to use insulin detemir injected subcutaneous once day before the meal
associated with repaglinide, also is worthy of
popularization and application.
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