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Abstract

tion of LDL-C and HDL-C.

Background: Anagliptin is a dipeptidyl peptidase-4 (DPP-4) inhibitor expected to improve the lipid profile as well as glycemic control.
However, findings from large-scale prospective trials have not been
obtained.

Conclusions: This study suggested that anagliptin significantly reduced TC, LDL-C, and HDL-C levels, as well as improving glycemic
control, particularly in female patients.

Methods: We performed a multicenter prospective trial in patients
with type 2 diabetes receiving anagliptin to evaluate its effect on glycemic control and the lipid profile. A total of 95 patients received
anagliptin at 200 mg twice daily. Markers of glucose and lipid metabolism were measured at baseline and after 12 and 24 weeks of
administration, and the absolute changes and percent changes were
determined.
Results: Both HbA1c and plasma glucose were significantly decreased by anagliptin therapy. Regarding the lipid profile, total
cholesterol (TC) showed a significant decrease at 12 weeks, while
TC, low-density lipoprotein cholesterol (LDL-C) and high-density
lipoprotein cholesterol (HDL-C) were significantly decreased at 24
weeks. Multivariate analysis revealed that female sex was an independent predictor of greater reduction of TC, LDL-C, and HDL-C,
while a baseline TC level ≥ 200 mg/dL predicted greater reduction of
TC and a baseline HDL-C level ≥ 40 mg/dL predicted greater reducManuscript submitted May 7, 2018, accepted May 28, 2018
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Introduction
The increasing incidence of type 2 diabetes is a major problem [1, 2]. Cardiovascular disease is one of the chief causes
of death associated with diabetes, and its frequency is 2-fold
higher in patients with diabetes than in persons without diabetes [3]. The Japan Lipid Intervention Trial showed that the
incidence of coronary heart disease (CHD) was 2.37 times
higher in patients with diabetes than in non-diabetics [4].
Type 2 diabetes is associated with various abnormalities
of lipid metabolism that increase the risk of cardiovascular
disease, including hypertriacylglycerolemia, high levels of
chylomicron remnants, elevation of small dense low-density
lipoprotein (LDL), and a decrease in high-density lipoprotein
(HDL) [5]. Insulin resistance underlies the development of
type 2 diabetes. After the onset of insulin resistance, hepatic
production of very-low-density lipoprotein (VLDL) increases
due to an increase in free fatty acids (FFA) and hyperglycemia because of hyperinsulinemia. In addition, the activity of
insulin-dependent lipoprotein lipase (LPL) decreases and the
apoCIII content of VLDL increases. Furthermore, catabolism
of VLDL is reduced, leading to high levels of both VLDL and
lipoprotein remnants [6].
In Japanese patients with type 2 diabetes, the serum triglyceride (TG) level is an important predictor of CHD that
shows comparable accuracy to LDL cholesterol (LDL-C). Because serum TG is not a leading predictor of CHD in patients
with diabetes from Western countries, there may be a need to
develop ethnic group-specific strategies for the prevention of
diabetic macroangiopathy [7].
Anagliptin is a new selective inhibitor of dipeptidyl peptidase-4 (DPP-4), which is the enzyme responsible for inactivation of incretins, including glucagon-like peptide-1 (GLP-1)
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Table 1. Clinical and Laboratory Characteristics (Mean ± SD)
Baseline
N

95

Age (years)

63.7 ± 11.7

Age ≥ 60

67 (70.5%)

Sex, M/F

59/36

Weight (kg)

66.3 ± 13.3

BMI (kg/m2)

25.4 ± 4.3

TC (mg/dL)

195.1 ± 41.6

LDL-C (mg/dL)

110.6 ± 37.1

HDL-C (mg/dL)

55.5 ± 13.8

TG (mg/dL)

148.1 ± 90.9

Glucose (mg/dL)

158.5 ± 41.0

HbA1c (NGSP) (%)

7.4 ± 0.7

Neuropathy

20 (21.0%)

Retinopathy

15 (15.8%)

Nephropathy

23 (24.2%)

and non-HDL-C, but not LDL-C, were significantly reduced
by administration of sitagliptin [11].
Recently, anagliptin was reported to improve both fasting
and postprandial hyperlipidemia in men with type 2 diabetes
[12], suggesting that anagliptin may be useful for treating hyperlipidemia as well as hyperglycemia. However, these findings were obtained by a small single-center study, suggesting
the need for confirmation by a prospective multicenter trial.
Accordingly, we performed a multicenter trial to evaluate the effect of 12 and 24 weeks of anagliptin treatment on
hemoglobin A1c (HbA1c) and lipid metabolism parameters in
patients with type 2 diabetes complicated by dyslipidemia. We
also investigated baseline demographic factors related to the
clinical effects of anagliptin.

Materials and Methods
Patients

and glucose-dependent insulinotropic polypeptide. Anagliptin
improves glycemic control by stimulating insulin secretion
through promotion of the activity of these incretins and suppression of excessive glucagon secretion [8]. Long-term treatment with anagliptin was reported to significantly decrease the
LDL-C level (-13.9%) in patients with a baseline LDL-C ≥ 140
mg/dL [9].
This report indicated that treatment with anagliptin may
improve lipid metabolism as well as glycemic control. Other
DPP-4 inhibitors have also been reported to improve lipid
parameters, and a meta-analysis showed that DPP-4 inhibitor treatment is associated with a significant reduction of total
cholesterol (TC) [10]. We previously reported that both TC

Patients with type 2 diabetes mellitus between the age of 20 85 years were enrolled in this study. Patients were eligible if
their HbA1c levels were less than 9.0% without using insulin.
Baseline characteristics of the subjects are shown in Table 1.
Study protocol
This study was carried out at nine medical institutions. Patients were treated with anagliptin at 200 mg twice daily for
24 weeks. After the study started, if they have been still inadequately controlled, it could be possible to dose up anagliptin
to 400 mg twice daily. Throughout the study, any medications
were not added and medications which patients took at entry
had kept to be taken.
Patients provided written informed consent. The protocol

Table 2. Clinical and Laboratory Characteristics Stratified by Gender (Mean ± SD)
Female

Male

N

36

59

Age (years)

63.3 ± 12.5

64.0 ± 11.3

Age ≥ 60

25 (69.4 %)

42 (71.2 %)

P-value
0.77

Weight (kg)

62.9 ± 11.5

68.4 ± 13.9

0.049*

BMI (kg/m2)

26.3 ± 4.3

24.9 ± 4.2

0.11

TC (mg/dL)

202.8 ± 43.7

190.1 ± 39.8

0.16

LDL-C (mg/dL)

114.5 ± 39.2

107.9 ± 35.7

0.42

HDL-C (mg/dL)

60.1 ±13.1

52.7 ± 13.5

0.010*

TG (mg/dL)

140.9 ± 67.2

152.6 ± 103.3

0.55

Glucose (mg/dL)

148.8 ± 29.7

164.3 ± 45.7

0.076

HbA1c (NGSP) (%)

7.5 ± 0.6

7.3 ±0.7

0.39

Cr (mg/dL)

0.66 ± 0.12

0.86 ± 0.14

< 0.001*

72.3 ± 14.6

72.3 ± 13.7

1.00

eGFR

(mL/min/1.73m2)

*P < 0.05.

Articles © The authors | Journal compilation © J Clin Med Res and Elmer Press Inc™ | www.jocmr.org

649

650

< 0.001*

Articles © The authors | Journal compilation © J Clin Med Res and Elmer Press Inc™ | www.jocmr.org

*P < 0.05.

0.0015*
-17.9 ± 52.0

-0.4 ± 0.8
-5 (-7, -2.8)

-7 (-13, -0.9)
140.9 ± 36.9

< 0.001* 7.0 ± 0.9

0.0012*
-14.2 ± 40.9

-0.3 ± 0.6
-5 (-6, -3)

-6 (-11, -1.3)

7.4 ± 0.7
HbA1c (%)

7.0 ± 0.8

158.5 ± 41.0
Glucose (mg/dL)

144.4 ± 37.8

< 0.001*

0.13
21.1 ± 129.9

-2.5 ± 7.0
-4 (-6, -1.4)

23 (3, 41.7)
171.6 ± 150.7

52.8 ± 14.0
0.88

0.38
7.4 ± 80.5

-0.4 ± 22.9
1 (-8, 11.3)

148.1 ± 90.9
TG (mg/dL)

156.4 ± 110.8 13 (2, 23.5)

55.5 ± 13.8
HDL-C (mg/dL)

55.2 ± 23.9

0.0014*

0.0029*
-7.4 ± 22.1

-7.3 ± 19.6
-3 (-7, 0.5)

-3 (-5, -0.5)
189.4 ± 36.5

104.7 ± 31.2
0.06

0.012*
-7.6 ± 27.9

-6.0 ± 28.7
-2 (-7, 3.4)

-3 (-6, -0.1)

110.6 ± 37.1

105.4 ± 34.2

195.1 ± 41.6

LDL-C (mg/dL)

188.2 ± 38.3

-0.2 ± 2.3
0 (-1, 0.4)
66.7 ± 13.8
0.016*
-0.5 ± 1.8
-1 (-1, -0.2)
66.1 ± 13.5

Mean ± SD
12 weeks

Mean ± SD
Mean ± SD

TC (mg/dL)

We investigated the effects of anagliptin in subgroups of patients stratified according to age (< 60 vs. ≥ 60), gender, body
mass index (BMI) (< 25 vs. ≥ 25 kg/m2), baseline TC (< 200

66.3 ± 13.3

Subgroup analysis

% Change from baseline Amount of change
P-value
(mean (95% CL))
(mean ± SD)

Baseline characteristics of the subjects are displayed in Table
1. Among 95 patients enrolled, 94 patients were followed for
12 weeks and 91 patients were followed for 24 weeks. Table 2
shows the baseline characteristics stratified by gender, revealing that there were no significant differences between male and
female patients without in body weight, HDL-C and creatinine
(Cr). When changes in glycemic control were investigated,
anagliptin treatment significantly reduced HbA1c at 12 weeks
and at 24 weeks. The blood glucose level also showed a significant decrease at 12 weeks and at 24 weeks. Body weight
was significantly decreased at 12 weeks, but there was no significant change at 24 weeks (Table 3).
Regarding the changes in lipid parameters with anagliptin
treatment, TC was significantly decreased at 12 weeks and at
24 weeks. In contrast, LDL-C and HDL-C levels did not show
significant changes at 12 weeks. However, LDL-C was significantly decreased at 24 weeks by -3% and HDL-C also showed
a significant reduction. TG did not change significantly from
baseline at either 12 weeks or 24 weeks (Table 3).

Baseline

Results

Table 3. Amount of Change and % Change From Baseline to 12 Weeks and 24 Weeks

The main outcome measures were the changes in HbA1c levels and lipid profile.
At 0, 12 and 24 weeks, each patient’s body weight was
measured and blood samples were collected to measure the
levels of HbA1c, plasma glucose, serum TC, TG and HDLC. The blood samples were taken from an antecubital vein at
fasting in general. LDL-C level was estimated by Friedewald
equation [13].
Continuous variables were presented as the mean ± SD
while categorical variables are tabulated as frequencies and
percentage. Data were compared by paired t-test between
baseline, at week 12 and week 24. To identify factors associated with changes in TC, LDL-C, HDL-C and TG from baseline
to week 12 and week 24, we performed univariate regression
analysis. Then, we conducted multivariable regression analysis to identify independent predictors of the decrease in TC,
LDL-C and HDL-C levels. P-value < 0.05 was considered to
indicate statistical significance. All statistical analyses were
performed with SAS ver. 9.4 (SAS Institute Inc. Cary, NC).

24 weeks

Assessments

% Change from baseline (mean (95% CL))

Amount of change
P-value
(mean ± SD)

of this study was approved by the Institutional Ethics Committee of Yokohama City University Medical Center (Yokohama,
Japan) and it was performed in accordance with the Declaration of Helsinki. This study was registered with the UMIN
Clinical Trials Registry System (UMIN 000012533).

0.35
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vs. ≥ 200 mg/dL), baseline LDL-C (< 120 vs. ≥ 120 mg/dL),
baseline HDL-C (< 40 vs. ≥ 40 mg/dL), baseline TG (< 150 vs.
≥ 150 mg/dL), lipid-lowering therapy (yes vs. no), and statin
therapy (yes vs. no) (Table 4).
Anagliptin treatment achieved significantly greater reduction of HbA1c in patients over 60 years old than in those under
60 years old, as well as in female patients compared with male
patients.
Regarding lipid parameters, anagliptin treatment achieved
significantly greater reduction of TC at 24 weeks in patients
with a baseline TC level ≥ 200 mg/dL than in those with a
baseline TC < 200 mg/dL, and in patients with a baseline LDLC level ≥ 120 mg/dL than in those with a baseline LDL-C <
120 mg/dL. Treatment with anagliptin also achieved significantly greater reduction of LDL-C at 24 weeks in patients with
a baseline TC ≥ 200 mg/dL than in those with a baseline TC <
200 mg/dL, and in patients with a baseline LDL-C ≥ 120 mg/
dL than in those with a baseline LDL-C < 120 mg/dL. The percent change in HDL-C from baseline to 24 weeks was significantly larger in the subgroup with a baseline TC ≥ 200 mg/dL
than in the subgroup with a baseline TC < 200 mg/dL, as well
as in the subgroup with a baseline HDL-C ≥ 40 mg/dL than in
the subgroup with a baseline HDL-C < 40 mg/dL. The percent
change in TG from baseline to 24 weeks was also significantly
larger in the subgroup with a baseline TG < 150 mg/dL than in
the subgroup with a baseline TG ≥ 150 mg/dL. However, there
were no obvious differences between the subgroups with or
without medications for dyslipidemia.
Correlation between the percent change in HbA1c and the
changes in TC, LDL-C, or HDL-C
Next, to elucidate whether improvement in blood glucose
affected lipid parameters, we investigated the association
between changes in HbA1c and changes in the lipid profile.
However, there were no associations between the change in
HbA1c and the changes in TC, HDL-C, or LDL-C at 24 weeks
(Fig. 1).
Results of univariate and multivariate analysis
Table 5 shows the results of univariate and multivariate analyses that were performed to identify independent predictors of
reduction of the TC, HDL-C, and LDL-C levels by anagliptin.
After adjustment for age, BMI, and sex, univariate analysis
showed that a baseline TC level ≥ 200 mg/dL, baseline HDL-C
level ≥ 40 mg/dL, and baseline LDL-C level ≥ 120 mg/dL were
independent predictors of larger reduction of TC and LDL-C
at 24 weeks. In addition, a baseline TC level ≥ 200 mg/dL
and baseline HDL-C level ≥ 40 mg/dL were independent predictors of larger reduction of HDL-C at 24 weeks. However,
multivariate analysis showed that female sex and a baseline
TC level ≥ 200 mg/dL were independent predictors of greater
TC reduction, while female sex and a baseline HDL-C level ≥
40 mg/dL were independent predictors of greater LDL-C and
HDL-C reduction.

Discussion
This study evaluated the effects of anagliptin on glycemic
control and the lipid profile in patients with inadequately controlled type 2 diabetes. The main findings were that administration of anagliptin (200 mg) led to a significant decrease in
HbA1c and glucose at 12 and 24 weeks, as well as significant
reduction of TC at 12 and 24 weeks, along with a significant
reduction of HDL-C and LDL-C at 24 weeks.
Improvement in the lipid profile by DPP-4 inhibitors was
reported recently. A meta-analysis that examined the lipidlowering effect of DPP-4 inhibitors revealed a decrease in TC
[10]. However, consensus has not yet been achieved about the
changes in lipids after administration of these drugs [10-12]. In
the case of anagliptin, a significant LDL-C-lowering effect of
long-term administration has been confirmed [9].
In that report, the change in LDL-C at 24 weeks was
4.7±0.7%, while it was 3% in the present study, the reduction
of LDL-C was slightly smaller in our study. The difference between the two studies may have been related to different baseline LDL-C levels. Baseline LDL-C was lower in this study
than in the previous study, and this may have contributed to the
smaller percent change in LDL-C in the present study.
The previous study also showed that a high baseline LDLC level was associated with a larger decrease in LDL-C. We
obtained comparable result in subgroup analysis, with a larger
decrease in the subgroup with a baseline LDL-C level ≥ 120
mg/dL.
Next, there was no correlation between the percent change
in HbA1c and the percent change in LDL-C, which showed
that improvement in LDL-C was not related to improved glycemic control. These findings suggest that anagliptin may have
a mechanism that is unique among DPP-4 inhibitors for reducing LDL-C levels.
A previous study suggested that the TC-lowering action
of anagliptin is related to inhibition of hepatic TC synthesis
[14]. It was also recently reported that anagliptin acts on sterol
regulatory element-binding protein 2 (SREBP-2), a regulator of cholesterol metabolism in hepatocytes [15]. SREBP-2
regulates both the LDL receptor and the activity of 3-hydroxy3-methylglutaryl coenzyme A (HMG-CoA) reductase to control the cholesterol concentration in hepatocytes. Administration of anagliptin to LDL receptor-deficient mice suppressed
SREBP-2 expression and hepatic lipid synthesis. These findings suggested that anagliptin had a unique mechanism for improving the lipid profile. Furthermore, a recent study reported
that anagliptin treatment significantly improved serum apoB100 levels and suggested that the LDL-lowering effect of anagliptin is mediated, at least in part, through the suppression of
apoB-100 synthesis [16].
In this study, multivariate analysis demonstrated that female sex was an independent predictor of LDL-C reduction,
apparently due to the difference in the number of LDL receptors between males and females. LDL receptors are decreased
in postmenopausal women, and this is the trigger for postmenopausal elevation of LDL-C [17]. Since the average age
of menopause is about 50 years in Japan, 83.3% of the female
patients in this study were estimated to be postmenopausal
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651

652

65

   ≥ 60

39

49

35

11

80

55

35

   TC (≥ 200 mg/dL)

   LDL-C (< 120 mg/dL)

   LDL-C (≥ 120 mg/dL)

   HDL-C (< 40 mg/dL)

   HDL-C(≥ 40 mg/dL)

   TG (< 150 mg/dL)

   TG (≥ 150 mg/dL)

47

  Yes
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43

  Yes

*P < 0.05.

48

  No

Statin

44

  No

Lipid treatment

48

47

44

   TC (< 200 mg/dL)

Baseline

   ≥25

   <25

kg/m2

58

  Male

BMI

33

  Female

Sex

26

  < 60

Age

N

-2.3 ± 10.0

-3.2 ± 10.7

-1.2 ± 10.3

-4.6 ± 10.2

-3.3 ± 11.0

-2.5 ± 10.1

-3.7 ± 9.9

3.7 ± 11.1

-6.1 ± 10.1

-0.8 ± 10.0

-7.1 ± 9.5

0.7 ± 9.7

-2.1 ± 10.0

-3.5 ± 10.7

-1.2 ± 9.8

-5.2 ± 10.8

-2.7 ± 11.3

-2.9 ± 7.3

TC

0.71

0.13

0.74

0.056

0.02*

< 0.001*

0.53

0.09

0.93

P-value

-0.3 ± 19.7

-6.6 ± 15.3

-0.2 ± 19.4

-7.1 ± 15.2

-0.3 ± 22.7

-5.3 ± 14.3

-5.5 ± 15.5

17.2 ± 26.4

-10.7 ± 13.7

1.4 ± 18.6

-12.0 ± 13.3

2.6 ± 18.2

-2.4 ± 20.0

-4.4 ± 15.8

-0.6 ± 17.6

-7.6 ± 17.4

-2.9 ± 19.0

-5.5 ± 13.4

LDL-C

0.12

0.084

0.3

0.063

0.001*

< 0.001*

0.63

0.083

0.52

P-value

Table 4. % Change From Baseline at 24 Weeks With Different Background

-4.0 ± 12.9

-3.8 ± 11.8

-3.8 ± 12.7

-4.0 ± 11.8

-2.0 ± 10.7

-5.4 ± 13.0

-5.3 ± 11.7

6.3 ± 11.5

-6.1 ± 11.2

-2.5 ± 12.7

-7.3 ± 10.6

-1.1 ± 12.8

-3.9 ± 13.1

-3.9 ± 11.3

-4.3 ± 12.3

-3.1 ± 12.3

-2.9 ± 12.6

-6.3 ± 11.0

HDL-C

0.95

0.92

0.18

0.008*

0.17

0.017*

0.97

0.65

0.21

P-value

13.7 ± 71.1

30.4 ± 105.9

19.4 ± 76.1

25.9 ± 105.5

1.0 ± 54.2

36.3 ± 106.6

24.7 ± 93.1

5.5 ± 75.7

42.3 ± 130.9

10.3 ± 51.7

32.1 ± 118.6

15.0 ± 66.9

31.2 ± 110.7

13.6 ± 65.1

29.2 ± 103.4

11.2 ± 64.9

9.1 ± 62.9

55.8 ± 134.3

TG

0.38

0.74

0.04*

0.47

0.18

0.43

0.36

0.32

0.1

P-value

-3.6 ± 26.3

-9.7 ± 30.2

-1.8 ± 31.1

-12.1 ± 24.6

-3.0 ± 29.6

-9.3 ± 27.9

-8.0 ± 26.4

1.4 ± 41.1

-7.9 ± 27.0

-5.4 ± 30.4

-5.4 ± 34.1

-8.1 ± 23.5

-5.7 ± 32.3

-8.1 ± 24.0

-9.0 ± 31.2

-3.0 ± 22.5

-8.5 ± 26.2

-2.8 ± 33.7

Glucose

0.31

0.084

0.32

0.48

0.70

0.68

0.69

0.30

0.45

P-value

-4.6 ± 6.9

-4.9 ± 11.5

-4.4 ± 8.3

-5.2 ± 10.8

-3.2 ± 8.7

-5.6 ± 10.0

-4.7 ± 8.3

-5.5 ± 16.7

-4.5 ± 8.5

-5.0 ± 10.2

-3.5 ± 9.7

-6.1 ± 9.2

-4.0 ± 11.1

-5.6 ± 7.6

-3.0 ± 10.0

-7.8 ± 8.0

-6.5 ± 8.7

-0.3 ± 10.3

HbA1c

0.88

0.69

0.25

0.87

0.81

0.20

0.43

0.013*

0.01*

P-value
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Figure 1. Correlation between the percent change in HbA1c and that in TC, LDL-C, or HDL-C at 24 weeks.

(data not shown). Accordingly, LDL receptor expression may
have been decreased in over 80% of the female patients, which
could be associated with the differing effect of anagliptin on
LDL-C levels in men and women. Since GLP-1 analogues are
known to upregulate LDL-receptor expression [18], the reduction of LDL-C by anagliptin could also be related to elevation
of LDL-receptor expression.
Regarding other parameters, a significant change in TG
was not observed at 24 weeks, although subgroup analysis
showed a significant increase in the baseline TG < 150 mg/dL
subgroup. TG-lowering effect of anagliptin and other DPP-4
inhibitors have already been reported [9, 19], possibly due to
reduced appetite and suppression of the production of TG-rich
lipoproteins and ApoB48 [20]. However, the subgroup analysis performed in this study showed a significant increase in TG
in the baseline TG < 150 mg/dL group, unlike the previous
study. Further investigation is required to reveal the cause of
this discrepancy.
HDL-C was also significantly lower at 24 weeks. Sub-

group analysis revealed that HDL-C decreased in the baseline
HDL-C ≥ 40 mg/dL subgroup, while it tended to increase in the
baseline HDL-C < 40 mg/dL group. During long-term administration, HDL-C was decreased at 24 weeks and subsequently
tended to increase in the baseline HDL-C < 40 mg/dL subgroup. Although anagliptin may improve HDL-C in patients
with low HDL-C levels, it may possibly have an unfavorable
effect in patients with high HDL-C levels, but this could not be
clarified by the present study.
The incidence of arteriosclerotic diseases is 2 to 3 times
higher in diabetic patients compared with non-diabetic persons [21], and the incidence of ischemic heart disease increases further if diabetes is complicated by dyslipidemia
[22]. Various large-scale intervention studies have obtained
evidence that improvement of dyslipidemia reduces cardiovascular events. For example, the Collaborative Atorvastatin
Diabetes Study (CARDS) reported the reduction of major
coronary events by 37% and reduction of death by 27% [23].
The current LDL-C target value is < 120 mg/dL [24]. Baseline
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Table 5. Univariate and Multivariate Analysis
Univariate

Multivariate

Regression coefficient
(95% CI)

P-value

Regression coefficient
(95% CI)

P-value

% change in TC at 24 weeks
  Age

≥ 60

0.2

(-4.8, 5.2)

0.94

-1.7

(-6.4, 3.0)

0.47

  Sex

Male

4.0

(-0.4, 8.4)

0.075

3.9

(-0.1, 8.0)

0.055

kg/m2

   BMI

≥ 25

1.4

(-2.9, 5.8)

0.52

2.4

(-1.9, 6.6)

0.27

  Baseline TC

≥ 200 mg/dL

-7.9

(-11.9, -3.8)

< 0.001*

-10.1

(-15.7, -4.6)

< 0.001*

  Baseline LDL-C

≥ 120 mg/dL

-5.3

(-9.7, -1.0)

0.016*

1.8

(-3.8, 7.4)

0.53

  Baseline HDL-C

≥ 40 mg/dL

-7.4

(-13.8, -1.1)

0.021*

-3.7

(-10.5, 3.2)

0.29

  Baseline TG

≥ 150 mg/dL

-0.8

(-5.4, 3.7)

0.73

  Lipid therapy

Yes

3.4

(-0.9, 7.7)

0.12

  Statin

Yes

0.8

(-3.5, 5.2)

0.71

  Age

≥ 60

2.6

(-6.5, 11.7)

0.58

-1.2

(-9.3, 7.0)

0.78

  Sex

Male

7.0

(-0.7, 14.8)

0.075

7.2

(0.3, 14.1)

0.04*

% change in LDL-C at 24 weeks

kg/m2

   BMI

≥ 25

2.0

(-5.8, 9.8)

0.62

3.1

(-4.1, 10.3)

0.40

  Baseline TC

≥ 200 mg/dL

-14.6

(-21.8, -7.4)

< 0.001*

-9.3

(-19.2, 0.6)

0.065

  Baseline LDL-C

≥ 120 mg/dL

-12.1

(-19.5, -4.6)

0.002*

-3.9

(-13.7, 5.9)

0.44

  Baseline HDL-C

≥ 40 mg/dL

-22.7

(-35.5, -10.0)

< 0.001*

-16.7

(-29.0, -4.4)

0.008*

  Baseline TG

≥ 150 mg/dL

5.0

(-3.1, 13.0)

0.23

  Lipid therapy

Yes

6.9

(-0.8, 14.5)

0.078

  Statin

Yes

6.2

(-1.4, 13.9)

0.11

  Age

≥ 60

3.4

(-2.1, 8.9)

0.22

-1.2

(-9.3, 7.0)

0.78

  Sex

Male

-1.2

(-6.4, 4.0)

0.65

7.2

(0.3, 14.1)

0.04*

   BMI

≥ 25 kg/m2

-0.1

(-5.1, 4.9)

0.97

3.1

(-4.1, 10.3)

0.40

  Baseline TC

≥ 200 mg/dL

-6.1

(-11.1, -1.2)

0.015*

-9.3

(-19.2, 0.6)

0.065

  Baseline LDL-C

≥ 120 mg/dL

-3.7

(-8.9, 1.5)

0.17

-3.9

(-13.7, 5.9)

0.44

  Baseline HDL-C

≥ 40 mg/dL

-11.6

(-18.9, -4.3)

0.002*

-16.7

(-29, -4.4)

0.008*

  Baseline TG

≥ 150 mg/dL

3.4

(-1.7, 8.5)

0.19

  Lipid therapy

Yes

0.3

(-4.7, 5.3)

0.92

  Statin

Yes

-0.2

(-5.2, 4.8)

0.95

% change in HDL-C at 24 weeks

*P < 0.05.

LDL-C was 110.6 ± 31.7 mg/dL in the present study, which is
within the target range, but LDL-C improved further to 105.4
± 34 mg/dL after administration of anagliptin. Management
of dyslipidemia is very important for the prevention of cardiovascular disease. Since anagliptin significantly improves
LDL-C as well as glycemic control, it is considered to be useful for patients with diabetes and dyslipidemia. In particular,
administration to postmenopausal women could be beneficial.
However, our findings were not in agreement with previous
reports about an increase in TG and a decrease in HDL-C with
anagliptin therapy [9], and further investigation seems to be
required.
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