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Significant Differences in Effects of Sitagliptin Treatment
on Body Weight and Lipid Metabolism Between Obese and
Non-Obese Patients With Type 2 Diabetes

Hisayuki Katsuyama?®, Hiroki Adachi®, Hidetaka Hamasaki?, Sumie Moriyama?, Akahito Sako®®,
Hidekatsu Yanai® b ¢

Abstract

Background: We previously reported that HbAlc levels and body
weight significantly decreased by 0.6% and by 0.8 kg, respectively,
at 6 months after sitagliptin treatment started. We found a significant
and negative correlation between change in body weight and body
mass index (BMI) at baseline.

Methods: We retrospectively sub-analyzed effects of 6-month treat-
ment with sitagliptin on glucose and lipid metabolism, blood pres-
sure, body weight and renal function in patients with type 2 diabetes,
by dividing 173 type 2 diabetic subjects into obese group (BMI > 25)
and non-obese group (BMI < 25).

Results: At baseline, obese group was significantly younger than
non-obese group. Diastolic blood pressure, low-density lipoprotein-
cholesterol (LDL-C), triglyceride (TG), and estimated glomerular fil-
tration rate (eGFR) in obese group were significantly higher than in
non-obese group. Serum high-density lipoprotein-cholesterol (HDL-
C) in obese group was significantly lower than in non-obese group.
At 6 months after the start of sitagliptin use, body weight significantly
decreased in obese group, while body weight did not change in non-
obese group. HbAlc significantly decreased in both groups. Serum
HDL-C significantly decreased in obese group, while serum HDL-C
did not change in non-obese group. Serum TG significantly decreased
in obese group, while serum TG significantly increased in non-obese
group. Change in serum TG was significantly and inversely correlated
with BMI at baseline.

Conclusions: We found significant differences in effects of sitagliptin
treatment on body weight and lipid metabolism between obese and
non-obese patients with type 2 diabetes. Sitagliptin improved HbAlc
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regardless of the existence of obesity. In obese people, sitagliptin sig-
nificantly reduced body weight and serum TG. Sitagliptin reduced
serum TG in a baseline-BMI-dependent manner.
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Introduction

We previously reported effects of 6-month treatment with sit-
agliptin on glucose and lipid metabolism, blood pressure, body
weight and renal function in patients with type 2 diabetes [1].
We found that HbAlc levels and body weight significantly
decreased by 0.6% and by 0.8 kg, respectively, at 6 months
after sitagliptin treatment started. We also found a significant
and negative correlation between change in body weight and
body mass index (BMI) at baseline, and a significant and nega-
tive correlation between change in HbAlc and HbAlc levels
at baseline. Here, we retrospectively sub-analyzed effects of
6-month treatment with sitagliptin on glucose and lipid me-
tabolism, blood pressure, body weight and renal function in
patients with type 2 diabetes by dividing studied subjects into
obese group (BMI > 25) and non-obese group (BMI < 25).

Materials and Methods

Subjects

We retrospectively studied 173 type 2 diabetic patients who
had taken sitagliptin for 6 months by a chart-based analysis.
Clinical and biochemical characteristics of patients with BMI
>25 (n=98) and < 25 (n = 75) was shown in Table 1. Other
prescribed oral anti-diabetic drugs were shown in Table 2.

Methods

This study was approved by the Institutional Ethics Com-
mittee in National Center for Global Health and Medicine,
Japan. We selected patients who have both data before and
after 6-month sitagliptin treatment and compared the data be-
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Table 1. Clinical and Biochemical Characteristic of Patients With BMI = 25 and < 25

BMI > 25 (n = 98) BMI <25 (n=175) P-value
Age (years) 59.1 (14.5) 69.6 (12.0) <0.001
Sex (male/female) 43/55 44/31 0.054
Body height (cm) 160.9 (9.3) 159.9 (8.4) 0.461
Body weight (kg) 76.1 (13.9) 56.1(9.3) <0.001
BMI (kg/m?) 29.4 (4.6) 21.8(2.3) <0.001
Systolic BP (mm Hg) 129 (14) 126 (16) 0.146
Diastolic BP (mm Hg) 72 (11) 68 (12) <0.05
Plasma glucose (mg/dL) 191.6 (71.7) 180.9 (65.2) 0.323
HbAlc (%) 7.8 (1.5) 7.6 (1.3) 0.344
LDL-C (mg/dL) 111.7 (29.9) 98.4 (23.1) <0.05
TG (mg/dL) 202.5(130.5) 130.7 (84.3) <0.001
HDL-C (mg/dL) 48.8 (12.1) 53.7 (16.2) <0.05
eGFR (mL/min/1.73 m?) 82.6 (25.0) 72.3 (19.7) <0.01

BMI: body mass index; BP: blood pressure; eGFR: estimated glomerular filtration rate; HDL-C: high-density lipoprotein-
cholesterol; LDL-C: low-density lipoprotein-cholesterol; TG: triglyceride.

fore the sitagliptin treatment with the data at 6 months after
the sitagliptin treatment started. Body weight, blood pressure,
plasma glucose, HbAlc, serum low-density lipoprotein cho-
lesterol (LDL-C), triglyceride (TG), high-density lipoprotein
cholesterol (HDL-C), and estimated glomerular filtration rate
(eGFR) in type 2 diabetic patients were measured almost at
the same time points before and after 6-month treatment with
sitagliptin. Serum LDL-C levels were determined by direct
measurement or the Friedewald’s formula.

Statistical analyses

Differences in body weight, blood pressure, plasma glucose,
HbAlc, serum lipids and eGFR between before and after
6-month sitagliptin treatment were analyzed by the paired ¢-
test. We analyzed the correlation between changes in metabol-
ic parameters and BMI at baseline by the Pearson’s correlation
test. P < 0.05 was considered to be statistically significant.

Results

At baseline, age in obese group was significantly younger than

non-obese group (Table 1). Body weight and BMI in obese
group were significantly greater than in non-obese group. Di-
astolic blood pressure, serum LDL-C, TG, and eGFR in obese
group were significantly higher than in non-obese group. Se-
rum HDL-C in obese group was significantly lower than in
non-obese group.

There was no significant difference in frequency of use of
other prescribed anti-diabetic drugs between obese and non-
obese groups (Table 2).

We did not observe significant changes in blood pressure,
plasma glucose and eGFR at 6 months after the start of sitag-
liptin use in both obese and non-obese groups (Table 3).

At 6 months after the start of sitagliptin use, body weight
significantly decreased in obese group, while body weight did
not change in non-obese group (Fig. 1). HbAlc significantly
decreased in both groups (Fig. 2). Serum LDL-C did not sig-
nificantly change in both groups (Fig. 3A). Serum HDL-C sig-
nificantly decreased in obese group, while serum HDL-C did
not change in non-obese group (Fig. 3B). Serum TG signifi-
cantly decreased in obese group, while serum TG significantly
increased in non-obese group (Fig. 3C).

Changes in LDL-C and HDL-C were not significantly
correlated with BMI at baseline. We found a significant and
inverse correlation between change in TG and BMI at baseline

Table 2. Other Prescribed Anti-Diabetic Drugs in Patients With BMI = 25 and < 25

BMI > 25 (n = 98)

BMI < 25 (n = 75)

No other drugs 23 (23.5%)
Sulfonylurea 28 (28.6%)
Biguanide 52 (53.1%)
Thiazolidinedione 40 (40.8%)

a-glucosidase inhibitor
Glinide

35 (35.7%)
15 (15.3%)

10 (13.3%)
34 (45.3%)
32 (42.7%)
26 (34.7%)
25 (33.3%)
7(9.3%)
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Table 3. Changes in Blood Pressure, Plasma Glucose and eGFR at 6 Months After the Start of Sitagliptin Use

Values after 6 months Changes from baseline P-value

BMI <25 (n=175)

Systolic BP (mm Hg) 124.1 (13.3) -1.2 (19.8) 0.631

Diastolic BP (mm Hg) 70.4 (10.2) +3.1 (12.8) 0.062

PG (mg/dL) 170.7 (67.6) -6.8 (74.9) 0.472

e¢GFR (mL/min/1.73 m?) 71.2 (18.3) -0.9(9.4) 0.459
BMI > 25 (n=98)

Systolic BP (mm Hg) 126.0 (13.2) -3.0 (15.3) 0.082

Diastolic BP (mm Hg) 71.2 (11.9) -1.0 (11.5) 0.460

PG (mg/dL) 178.6 (64.3) -12.2 (61.0) 0.462

eGFR (mL/min/1.73 m?) 80.2 (27.5) -2.6 (14.0) 0.079

BMI: body mass index; BP: blood pressure; eGFR: estimated glomerular filtration rate; PG: plasma glucose.

(Fig. 4).
Discussion

The characteristics of dyslipidemia in obesity include elevated
fasting and postprandial TG with the preponderance of small
dense LDL and low HDL-C [2]. Lipolysis of TG-rich lipopro-
teins is impaired in obesity by reduced expression of lipopro-
tein lipase (LPL) mRNA in adipose tissue [3]. Elevated TG in-
duces delayed clearance of TG-rich lipoproteins, and increases
formation of small dense LDL [4-12]. In addition to abnormal
metabolism of TG-rich lipoproteins, LDL receptor expression
has been also reported to be reduced in obesity [13]. In obesity,
HDL metabolism is strongly affected by increased TG-rich li-

BMI < 25 (n=75)
Body weight (kg)

85 ~
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70 A
65
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55
50 ~

55.949.3 56.0+9.8

1

poproteins. Increased TG-rich lipoproteins result in increased
cholesterol ester transfer protein (CETP) activity, which ex-
changes cholesterolesters from HDL for TG from very low-
density lipoprotein (VLDL) and LDL [14]. The lipolysis of
TG-rich HDL by hepatic lipase induces an increase in small
HDL with a reduced affinity for apo A-I [15]. These mecha-
nisms may lead to lower levels of HDL-C in obesity. In present
study, obese patients showed higher levels of LDL-C and TG,
and lower levels of HDL-C as compared with non-obese pa-
tients, presenting characteristic lipid abnormalities in obesity.
In obese patients, visceral obesity, insulin resistance, sym-
pathetic overactivity, oxidative stress, endothelial dysfunction,
activated renin-angiotensin system, increased inflammatory
mediators and obstructive sleep apnea have been suggested
to be possible factors to develop hypertension [16]. Diastolic

BMI 225 (n=98)
* p<0.001
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Figure 1. Change in body weight after the 6-month sitagliptin treatment in non-obese (BMI < 25) and obese groups (BMI = 25).
Presented boxes and bars indicate mean and SD, respectively. A statistical analysis was performed by the paired t-test.
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Figure 2. Change in HbA1c after the 6-month sitagliptin treatment in non-obese (BMI < 25) and obese groups (BMI = 25). Pre-
sented boxes and bars indicate mean and SD, respectively. A statistical analysis was performed by the paired t-test.

blood pressure was significantly higher in obese group than in
non-obese group.

At baseline, eGFR in obese group was significantly higher
than non-obese group. Renal function and eGFR have been
reported to decline by aging [17]. Age in obese group was sig-
nificantly younger than non-obese group, which can explain a
significant difference in eGFR between obese and non-obese
groups.

Body weight significantly decreased by 1.5 kg in obese
group, while body weight did not change in non-obese group.
In preset study, we observed a significant difference in age be-
tween obese and non-obese groups at the baseline. To under-
stand the influence of age on change in body weight, we stud-
ied the correlation of age with change in body weight in type 2
diabetic patients including obese and non-obese patients. The
reduction rate of body weight was significantly and positively
correlated with BMI at baseline (r = 0.31, P < 0.001). How-
ever, age was not significantly correlated with change in body
weight (r=-0.09, P=0.337), denying a significant influence of
age on change in body weight. HbA1c significantly decreased
in both obese and non-obese groups, suggesting that sitagliptin
may reduce HbA1c regardless of the existence of obesity.

We did not observe changes in blood pressure, plasma
glucose, LDL-C and eGFR at 6 months after the start of sitag-
liptin use in both obese and non-obese groups. Sitagliptin and
sitagliptin-mediated changes in metabolic parameters may not
influence on these parameters.

Although HDL-C was expected to increase in obese
group due to body weight loss [2, 15], HDL-C significantly
decreased in obese group. We cannot explain this discrepancy
between expected result and obtained result, which should
be elucidated in the future. Serum TG significantly increased
in non-obese group. This is a retrospective study, and meas-
urements of non-fasting serum lipids were performed in ap-
proximately 20% of subjects studied, which may induce the
increase of TG in non-obese group. Serum TG significantly
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decreased in obese group, and we observed a significant and
inverse correlation between change in TG and BMI at baseline,
suggesting that sitagliptin reduces TG more in obese people.
Age was not also significantly correlated with change in serum
TG (r=-0.04, P=0.62) in all participants including obese and
non-obese patients. Body weight loss may ameliorate insulin
resistance, and subsequently may increase expression of LPL
which led to reduction in TG among obese people [2, 3, 18]. To
understand the effects of sitagliptin on serum lipids precisely
and validly, further studies, preferably with larger numbers of
subjects in fasting state, will be needed.

In conclusion, we found significant differences in effects
of sitagliptin treatment on body weight and lipid metabolism
between obese and non-obese patients with type 2 diabetes.
Sitagliptin improved HbAlc regardless of the existence of
obesity. In obese people, sitagliptin significantly reduced body
weight and serum TG. Sitagliptin reduced serum TG in a base-
line-BMI-dependent manner.
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Figure 3. Changes in LDL-C (A), HDL-C (B), and TG (C), after the 6-month sitagliptin treatment in non-obese (BMI < 25) and
obese groups (BMI = 25). Presented boxes and bars indicate mean and SD, respectively. A statistical analysis was performed

by the paired t-test.
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Figure 4. Correlation between change in serum TG and BMI at baseline. A statistical analysis was performed by the Pearson’s

correlation test. R indicates correlation coefficient.
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