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Abstract

Background: Dipeptidyl peptidase-4 (DPP-4) inhibitors have been 
shown to reduce hemoglobin A1c (HbA1c) in patients with type 2 
diabetes, but the reduction varies between patients and adequate gly-
cemic control may not be achieved. We evaluated the efficacy and 
safety of the DPP-4 inhibitor alogliptin in the real clinical setting, 
and analyzed factors associated with the improvement of HbA1c by 
alogliptin treatment.

Methods: A retrospective observational study was performed in pa-
tients with type 2 diabetes attending hospitals or clinics belonging to 
the Kanagawa Physicians Association who received treatment with 
alogliptin for 1 year or longer. Patients using insulin were excluded 
from the study. The efficacy endpoints were HbA1c (National Glyco-
hemoglobin Standardization Program value), blood glucose (fasting/
postprandial), body weight, blood pressure (systolic/diastolic), liver 
function (glutamate oxaloacetate transaminase, glutamate pyruvate 
transaminase, and γ-glutamyl transpeptidase), kidney function (se-
rum creatinine and estimated glomerular filtration rate), serum lipids 
(total cholesterol, low-density lipoprotein cholesterol, high-density li-
poprotein cholesterol, and triglycerides), and serum amylase. Adverse 
events were compiled to assess safety.

Results: Of 330 patients whose case records were collected, 27 pa-
tients were excluded for protocol violations, leaving 303 patients to 
form the full analysis set. Compared with baseline, HbA1c showed a 
decrease by 0.54±1.22% (mean ± standard deviation) after 12 months 
of alogliptin treatment. Factor analysis demonstrated that the change 
of HbA1c after 12 months was significantly influenced by the baseline 
HbA1c level, duration of diabetes, concomitant use of sulfonylureas, 
and compliance with diet therapy. In addition, there was a significant 
reduction of total cholesterol, low-density lipoprotein cholesterol, and 
the estimated glomerular filtration rate after 12 months of alogliptin 

treatment, as well as a significant increase in serum creatinine. No sig-
nificant changes of body weight, blood pressure, or liver function were 
observed. Symptoms of hypoglycemia occurred in two patients (0.6%).

Conclusions: Alogliptin displayed a significant hypoglycemic effect 
and excellent safety in routine clinical use. Factors influencing the 
change of HbA1c with alogliptin therapy may include the HbA1c at 
the start of treatment, the duration of diabetes, use of sulfonylureas, 
and compliance with diet therapy.
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Introduction

Dipeptidyl peptidase-4 (DPP-4) inhibitors are a new class of 
oral antidiabetic agents that increase endogenous incretin lev-
els and stimulate glucose-dependent insulin secretion by selec-
tively inhibiting DPP-4, an enzyme that degrades circulating 
incretins (glucagon-like peptide-1 and glucose-dependent insu-
linotropic polypeptide) [1]. In 2009, sitagliptin was the first of 
these drugs to be approved in Japan and eight DPP-4 inhibitors 
are available as of 2015. Meta-analyses have shown that there 
is no significant difference of the hypoglycemic effect between 
DPP-4 inhibitors [2, 3]. These drugs have a good safety profile 
with a low risk of causing hypoglycemia or weight gain [4].

Alogliptin is a DPP-4 inhibitor that was marketed in Ja-
pan in 2010 [5]. A meta-analysis of the efficacy of aloglip-
tin showed that hemoglobin A1c (HbA1c) was decreased by 
0.81% (at a dose of 12.5 mg) and by 0.98% (at a dose of 25.0 
mg) in patients treated with this drug compared with controls 
[6]. In addition, a large-scale comparative study (the EXAM-
INE study) found no difference in the risk of cardiovascular 
events between alogliptin and placebo group in patients with 
type 2 diabetes mellitus (T2DM) who had a history of acute 
coronary syndrome [7].

While DPP-4 inhibitors reduce HbA1c, the extent of the 
reduction varies between patients and some patients do not 
achieve adequate glycemic control. A meta-analysis of fac-
tors associated with HbA1c reduction indicated that baseline 
HbA1c and fasting blood glucose levels were useful predic-
tors of the response [8]. Additionally, a meta-analysis of racial 
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differences revealed that the reduction of HbA1c by DPP-4 
inhibitors was greater in Asians than in non-Asians, and that 
body mass index (BMI) had a significant influence [9].

It has been reported that DPP-4 inhibitors can have lipid-
lowering [10] and renoprotective [11] effects, in addition to 
their hypoglycemic effect. However, there were no significant 
difference in the changes of the lipid profile or estimated glo-
merular filtration rate (eGFR) between alogliptin and placebo 
in the EXAMINE study [7].

In order to evaluate the efficacy and safety of alogliptin 
in the real clinical setting, a retrospective observational study 
was conducted for 1 year from the start of alogliptin treatment 
in patients with T2DM who were attending clinics/hospitals 
belonging to the Kanagawa Physicians Association. The pri-
mary efficacy endpoint was the change of HbA1c after 12 
months of treatment, and factor analysis was performed to 
identify patient characteristics associated with the improve-
ment of HbA1c that could be used to predict efficacy.

Patients and Methods

Study design

A multicenter retrospective observational study was conducted 
at clinics and hospitals belonging to the Kanagawa Physicians 
Association. Data were collected from the medical records of 
the subjects and the follow-up period was 1 year. This study 
was approved by the Ethics Review Board of the Kanagawa 
Physicians Association.

Patients

Patients were eligible for this study if they had T2DM, were 
aged 20 years old or older, regularly attended a clinic or hospi-
tal belonging to the Kanagawa Physicians Association, and re-
ceived treatment with alogliptin for 1 year or longer. Alogliptin 
was started if glycemic control was inadequate for at least 1 
month despite diet and exercise therapy or diet and exercise 
plus oral antidiabetic drugs.

The exclusion criteria were as follows: a history of hy-
persensitivity to any component of alogliptin; a history of se-
vere ketoacidosis, diabetic coma or precoma within 6 months 
before the start of alogliptin therapy; severe infection; recent 
or planned surgery or severe trauma; concurrent use of insu-
lin preparations or glinides; and patients who the attending 
doctor considered to be inappropriate for this study for other 
reasons.

Items investigated

The baseline characteristics investigated for the subjects in-
cluded the gender, age, height, duration of diabetes, family 
history, smoking history, alcohol history, and complications. 
Use of the following drugs was assessed before treatment with 
alogliptin, at the start of treatment, and 3 months, 6 months, 9 
months, and 12 months after the start of treatment: alogliptin 
and other antidiabetic drugs, lipid-lowering drugs, and anti-
hypertensive drugs. Efficacy endpoints were determined at 
each of the specified times, including HbA1c (National Gly-

Figure 1. Disposition of the subjects. 
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cohemoglobin Standardization Program value), blood glucose 
(fasting and postprandial), body weight (BW), blood pressure 
(BP; systolic/diastolic), liver function parameters (glutamate 
oxaloacetate transaminase, glutamate pyruvate transaminase, 
and γ-glutamyl transpeptidase), kidney function parameters 
(serum creatinine, eGFR), serum lipids (total cholesterol (TC), 
low-density lipoprotein (LDL) cholesterol, high-density lipo-
protein cholesterol, triglycerides (TG)), and serum amylase. In 
addition, adverse events were evaluated at each of these times 
to assess safety.

Statistical analysis

After patients who did not receive the study drug were exclud-
ed from those whose case records were collected, the remain-
ing patients formed the safety analysis set. The full analysis set 
(FAS) was obtained by excluding patients who met any of the 
following criteria from the safety analysis set: 1) no HbA1c 
data at the start of alogliptin treatment, 2) no HbA1c data after 
the start of alogliptin treatment, or 3) administration of another 
DPP-4 inhibitor after the start of alogliptin treatment.

Appropriate descriptive statistics were calculated for the 
baseline characteristics of the FAS, including the gender, age, 
duration of diabetes, BMI, and BP.

Descriptive statistics were also calculated for the daily 
dose of alogliptin at each time of assessment, and for the use 
or non-use of other antidiabetic drugs, lipid-lowering drugs, 
and antihypertensive drugs at each assessment time.

Furthermore, descriptive statistics were calculated for all 
of the efficacy endpoints at each time of assessment. The fol-
lowing statistical analyses were performed. Linear mixed-ef-
fects models for repeated measures were employed to evaluate 
differences between each assessment time compared with the 
start of alogliptin treatment using the time of assessment as the 
fixed effect. Adjustment for multiplicity due to the number of 
assessment time points was done by the Dunnett-Hsu method. 
The percentage of patients who achieved specific HbA1c tar-
get values (< 6.0%, < 7.0%, or < 8.0%) was calculated at each 
time of assessment, and McNemar’s test was used to evaluate 
differences in the percentage at each time compared with the 
start of alogliptin treatment. Two multiple regression analysis 
models, which were a model using five baseline characteristics 
as explanatory variables (model 1) and a model using those 
variables plus concurrent treatment (in month 12) as the vari-
ables (model 2), were employed to analyze factors associated 
with the change of HbA1c (in month 12).

In the safety analysis set, the number and percentage of 
patients who developed adverse events (symptoms of hypo-
glycemia, constipation, and other events) and the number of 
episodes of each adverse event were tallied.

Results

Disposition of the subjects

The disposition of the subjects is shown in Figure 1. Of 330 

patients whose case records were collected, 16 patients who 
did not receive alogliptin were excluded and the remaining 314 
patients formed the safety analysis set. Then 11 patients who 
met any of the exclusion criteria for the FAS were excluded 
from those in the safety analysis set, leaving 303 patients in the 
FAS. Of these 303 patients, 28 patients discontinued alogliptin 
early and 275 patients completed 12 months of treatment.

Baseline characteristics

Table 1 provides a summary of the baseline characteristics of 
the patients in the FAS (n = 303). Their mean age was 67.3 
years and there was male predominance (56.1%). The mean du-
ration of diabetes was 10.3 years and the diabetic complications 
included retinopathy (7.6%), neuropathy (8.6%), and nephrop-
athy (11.2%). Regarding other complications, hypertension 
(59.4%) and dyslipidemia (55.8%) showed a high prevalence.

Medications

The medications used by the patients in the FAS (n = 303) are 
shown in Table 2. Before the start of treatment with aloglip-
tin, 74.3% of the patients were using one or more antidia-
betic drugs. Drugs taken by 10% or more of the patients in-
cluded glimepiride (31.0%), other DPP-4 inhibitors (26.4%), 
α-glucosidase inhibitors (24.8%), metformin (24.1%), and pi-
oglitazone (19.5%). At the start of alogliptin treatment, the pa-
tients were not using other DPP-4 inhibitors and the percentage 
of patients using α-glucosidase inhibitors or glinides showed 
a marked decrease from 24.8% to 15.8% and from 5.9% to 
0.3%, respectively. On the other hand, the use of metformin 
increased after the start of alogliptin treatment and 34.9% of 
the patients were taking it after 12 months.

Before the start of alogliptin treatment, 43.9% of the pa-
tients were taking lipid-lowering drugs and 55.4% were taking 
antihypertensive agents, with these percentages increasing to 
52.0% and 63.3%, respectively, at 12 months after the start of 
alogliptin treatment.

The mean daily dose of alogliptin is displayed in Figure 
2 (left). It was 23.7 mg at the start of treatment and did not 
change significantly, being 23.8 mg after 12 months of treat-
ment.

Changes of HbA1c

The changes of HbA1c are shown in Figure 3. Mean HbA1c 
decreased from 7.37% at the start of alogliptin treatment to 
6.78% after 6 months of treatment and did not change much af-
ter that, being 6.83% at 12 months. After12 months of aloglip-
tin treatment, HbA1c (mean ± standard deviation) was reduced 
by 0.54±1.22% (n = 259).

The percentage of patients achieving the target HbA1c 
level was significantly larger at every time of assessment from 
3 months after the start of alogliptin treatment compared with 
before alogliptin treatment (HbA1c was < 7.0% in 42.2% of 
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patients before alogliptin treatment vs. 63.3% after 12 months; 
P < 0.001 by McNemar’s test).

The results of multiple regression analysis using the 
change of HbA1c after 12 months as a response variable are 
displayed in Table 3. Model 1 (using baseline characteristics 
as the explanatory variables) was employed for analysis of 110 
patients from the FAS with complete data on the age, disease 
duration, and BMI. This analysis showed that the disease dura-
tion and the baseline HbA1c level had a significant influence 
on the change of HbA1c after 12 months. The reduction of 
HbA1c was larger as the disease duration became shorter and 
as baseline HbA1c increased.

Then analysis was performed using model 2 (adding 
concurrent treatment to the explanatory variables of model 
1) in the patients from model 1 with information on concur-
rent treatment at 12 months. This analysis showed that use or 
non-use of sulfonylureas at 12 months and compliance with 

diet therapy significantly influenced the change of HbA1c, in 
addition to the influence of baseline HbA1c. When sulfony-
lureas were not being used after 12 months and compliance 
with diet was better, the reduction of HbA1c at 12 months 
was larger. While the duration of diabetes had a significant 
influence on HbA1c in model 1, there was no significant ef-
fect in model 2.

Other efficacy endpoints

Changes of BW over time in the FAS are shown in Figure 2 
(right). Mean BW did not change significantly, being 64.95 kg 
before the start of alogliptin treatment and 65.10 kg after 12 
months of treatment.

The results for the other efficacy endpoints are listed in 
Tables 4-6. After 12 months of alogliptin treatment, serum 

Table 1.  Baseline Characteristics of the Full Analysis Set (N = 303)

Item Male, 170 (56.1%), 
mean ± SD

Female, 127 (41.9%), 
median (range) Unknown, 6 (2.0%), N

At the start of administration
  Age (years) 67.3 ± 11.9 69.0 (29 - 91) 290
  Height (cm) 160.70 ± 9.93 161.00 (137.4 - 184.0) 235
  Weight (kg) 64.814 ± 14.065 63.300 (37.10 - 130.00) 281
  Body mass index (kg/m2) 24.98 ± 4.10 24.66 (16.3 - 41.5) 233
  Systolic blood pressure (mm Hg) 135.2 ± 18.6 132.0 (98 - 213) 297
  Diastolic blood pressure (mm Hg) 76.2 ± 11.5 76.0 (48 - 124) 297
  Hemoglobin A1c (%) 7.37 ± 1.21 7.10 (4.8 - 11.9) 303
  Blood glucose (fasting) (mg/dL) 152.4 ± 47.7 143.5 (77 - 339) 86
  Blood glucose (postprandial) (mg/dL) 184.4 ± 66.4 176.0 (66 - 516) 105
  Estimated duration of diabetes (years) 10.3 ± 7.6 9.0 (0 - 40) 176

Yes No Unknown/no data
Family history 49 (16.2%) 94 (31.0%) 160 (52.8%)
Smoking history 58 (19.1%) 118 (38.9%) 127 (41.9%)
Alcohol history 86 (28.4%) 98 (32.3%) 119 (39.3%)
Complications
  Diabetic retinopathy 23 (7.6%) 225 (74.3%) 55 (18.2%)
  Diabetic neuropathy 26 (8.6%) 222 (73.3%) 55 (18.2%)
  Diabetic nephropathy 34 (11.2%) 219 (72.3%) 50 (16.5%)
  Cerebrovascular accident (cerebral  
        infarction/cerebral hemorrhage)

21 (6.9%) 224 (73.9%) 58 (19.1%)

  Myocardial infarction 17 (5.6%) 228 (75.2%) 58 (19.1%)
  Angina 33 (10.9%) 213 (70.3%) 57 (18.8%)
  Arteriosclerosis obliterans (lower limbs) 10 (3.3%) 222 (73.3%) 71 (23.4%)
  Hypertension 180 (59.4%) 83 (27.4%) 40 (13.2%)
  Dyslipidemia 169 (55.8%) 90 (29.7%) 44 (14.5%)
  Fatty liver 49 (16.2%) 178 (58.7%) 76 (25.1%)
  Others 76 (25.1%) 153 (50.5%) 74 (24.4%)
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creatinine showed a significant increase, while fasting blood 
glucose, eGFR, TC, and LDL cholesterol were all significantly 
decreased.

Safety

Twelve adverse events were reported in eight out of 314 pa-
tients (2.5%) in the safety analysis set. These adverse events 
included constipation (six events in three patients), hypogly-
cemia (two events in two patients), and fracture, neuropathy, 
hypertension, and lipid abnormality (each event occurred in 

one patient).

Discussion

The present study investigated the efficacy and safety of 
alogliptin therapy in patients with T2DM who were attending 
hospitals or clinics belonging to the Kanagawa Physicians As-
sociation, employing efficacy endpoints such as the profile of 
HbA1c over time or the numerical change of HbA1c.

Of the 330 patients whose case records were collected, 27 
patients were excluded from the FAS. Thus, a high propor-

Table 2.  Medications of the Full Analysis Set

Assessment times (baseline = start of alogliptin treatment)
Before  
administration Baseline Month 3 Month 6 Month 9 Month 12

Patients receiving the study 
drug in the full analysis set

303 (100.0%) 303 (100.0%) 303 (100.0%) 290 (100.0%) 278 (100.0%) 275 (100.0%)

Antidiabetic drugs
  Total 225 (74.3%) 303 (100.0%) 303 (100.0%) 290 (100.0%) 278 (100.0%) 275 (100.0%)
  Alogliptin - 303 (100.0%) 303 (100.0%) 290 (100.0%) 278 (100.0%) 275 (100.0%)
  DPP-4 inhibitors 80 (26.4%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
  Glimepiride 94 (31.0%) 90 (29.7%) 95 (31.4%) 87 (30.0%) 81 (29.1%) 83 (30.2%)
  Glibenclamide 10 (3.3%) 7 (2.3%) 7 (2.3%) 7 (2.4%) 7 (2.5%) 7 (2.5%)
  Gliclazide 15 (5.0%) 13 (4.3%) 14 (4.6%) 16 (5.5%) 16 (5.8%) 17 (6.2%)
  Metformin 73 (24.1%) 82 (27.1%) 91 (30.0%) 91 (31.4%) 93 (33.5%) 96 (34.9%)
  Pioglitazone 59 (19.5%) 52 (17.2%) 60 (19.8%) 56 (19.3%) 50 (18.0%) 46 (16.7%)
  α-Glucosidase inhibitors 75 (24.8%) 48 (15.8%) 48 (15.8%) 45 (15.5%) 40 (14.4%) 38 (13.8%)
  Glinides 18 (5.9%) 1 (0.3%) 1 (0.3%) 1 (0.3%) 1 (0.4%) 1 (0.4%)
  Insulin 1 (0.3%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (0.4%) 1 (0.4%)
Lipid-lowering agents
  Total 133 (43.9%) 140 (46.2%) 145 (47.9%) 146 (50.3%) 144 (51.8%) 143 (52.0%)
  Statins 116 (38.3%) 123 (40.6%) 129 (42.6%) 131 (45.2%) 130 (46.8%) 129 (46.9%)
  Others 29 (9.6%) 29 (9.6%) 31 (10.2%) 31(10.7%) 31(11.2%) 32 (11.6%)
Antihypertensive agents
  Total 168 (55.4%) 174 (57.4%) 177 (58.4%) 176 (60.7%) 171 (61.5%) 174 (63.3%)
  ARB 122 (40.3%) 125 (41.3%) 127 (41.9%) 128 (44.1%) 124 (44.6%) 127 (46.2%)
  Ca antagonists 113 (37.3%) 116 (38.3%) 119 (39.3%) 117 (40.3%) 116 (41.7%) 118 (42.9%)
  Diuretics 22 (7.3%) 20 (6.6%) 23(7.6%) 23(7.9%) 21 (7.6%) 22 (8.0%)
  ACE inhibitors 14 (4.6%) 15 (5.0%) 14 (4.6%) 13 (4.5%) 13 (4.7%) 13 (4.7%)
  Renin inhibitors 4 (1.3%) 3 (1.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
  α-blockers 8 (2.6%) 8 (2.6%) 10 (3.3%) 10 (3.4%) 10 (3.6%) 11 (4.0%)
  β-blocker 6 (2.0%) 6 (2.0%) 7 (2.3%) 8 (2.8%) 8 (2.9%) 8 (2.9%)
  αβ-blockers 11 (3.6%) 13 (4.3%) 13 (4.3%) 13 (4.5%) 12 (4.3%) 11 (4.0%)
  Aldosterone blockers 3 (1.0%) 3 (1.0%) 4 (1.3%) 3(1.0%) 3 (1.1%) 3 (1.1%)
  Others 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

ACE: angiotensin-converting enzyme; ARB: angiotensin receptor blocker; DPP-4: dipeptidyl peptidase-4.
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tion of all subjects were included in the FAS (91.8%; 303/330 
patients).

Comparison of baseline characteristics between this study 
and a study of sitagliptin conducted in 1,332 patients [11] re-
vealed that the sex ratio and BMI were similar (56.1% men in 
this study vs. 56.4% and mean BMI of 24.98 vs. 24.6), but the 
mean age (67.3 vs. 62.9 years old), mean systolic BP (135.2 
mm Hg vs. 128.5 mm Hg), proportion of patients with hyper-
tension (59.4% vs. 32%), and proportion of patients with dys-
lipidemia (55.8% vs. 36%) were higher in the present study. 
On the other hand, the mean duration of diabetes (10.3 vs. 
12.0 years), mean HbA1c (7.37% vs. 8.0%), and proportion 
of patients with complications of diabetes (retinopathy, 7.6% 
vs. 32%; neuropathy, 8.6% vs. 26%; nephropathy, 11.2% vs. 
28%) were lower in this study. Thus, compared with the pa-
tient population of the sitagliptin study, the age, BP, and lipid 
levels were higher and glycemic control was better at the start 
of alogliptin treatment in this study, while fewer patients had 
diabetic complications.

Before the start of alogliptin treatment, 74.3% of the pa-
tients were using antidiabetic drugs, including glimepiride 
(31.0%), other DPP-4 inhibitors (26.4%), α-glucosidase in-
hibitors (α-GIs) (24.8%), metformin (24.1%), and pioglita-
zone (19.5%). At the start of alogliptin treatment, 39.3% of 
the patients were not taking concomitant drugs, 34.0% were 

taking one drug, 17.5% were using two drugs, and 9.2% were 
on three drugs. The concomitant drugs included glimepiride 
(29.7%), metformin (27.1%), pioglitazone (17.2%), and α-GIs 
(15.8%). After 12 months of alogliptin treatment, 34.0% of the 
patients were not taking concomitant drugs, 34.5% were tak-
ing one drug, 24.0% were using two drugs, 6.5% were using 
three drugs, and 0.7% were on four drugs. Concomitant drugs 
included metformin (34.9%), glimepiride (30.2%), pioglita-
zone (16.72%), and α-GIs (13.8%).

HbA1c decreased significantly over time after the start of 
alogliptin treatment, and the mean reduction of HbA1c at 12 
months was 0.54%. In a study of 1,057 patients, the mean re-
duction of HbA1c after 12 months of treatment with sitagliptin 
was reported to be 0.7% [12, 13]. The reduction of HbA1c was 
smaller in the present study, probably because baseline HbA1c 
levels were different (mean baseline HbA1c was 7.37% in this 
study vs. 8.0% in the sitagliptin study).

Multivariate analysis was performed using baseline char-
acteristics as the explanatory variables (model 1) to identify 
factors associated with the change of HbA1c after 12 months, 
revealing that the baseline HbA1c and duration of diabetes had 
a significant independent influence on the change of HbA1c. 
Analysis was also performed after adding concurrent treatment 
to the explanatory variables (model 2), and identified concomi-
tant use of sulfonamides and compliance with diet therapy as 
significant factors. In a previous study of 93 patients treated 
with sitagliptin, factor analysis revealed that noncompliance 
with diet therapy or exercise therapy were independent factors 
influencing the increase in HbA1c (by 0.3% or more) after 1.5 
years [14].

In the present study, there were no significant changes of 
BW, BMI, BP (systolic/diastolic), and liver function (gluta-
mate oxaloacetate transaminase, glutamate pyruvate transami-
nase, and γ-glutamyl transpeptidase) during alogliptin treat-
ment. On the other hand, significant changes of lipids (TC 
and LDL cholesterol), kidney function (serum creatinine and 
eGFR), and the fasting blood glucose level were noted after 
12 months of alogliptin treatment. In a study of 940 patients, 
TC showed a significant decrease and serum creatinine was in-
creased significantly by sitagliptin treatment [15]. In addition, 

Figure 2. Changes of the daily dose of alogliptin and the body weight (full analysis set). 

Figure 3. Changes of hemoglobin A1c (full analysis set). 
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evaluation of serum creatinine up to 2 years (n = 826) showed 
that the serum creatinine level was increased significantly at 1 
month after the start of sitagliptin treatment, but there were no 
significant changes subsequently [16].

There were 314 patients in the safety analysis set of the 
present study. The incidence rates of hypoglycemic symptoms 
and constipation were 0.6% (n = 2) and 1.0% (n = 3), respec-
tively, so the data demonstrated that alogliptin was a very safe 
drug.

With regard to limitations, this was an observational study 
without a control group. When interpreting the results of the 
study, it should be noted that changes observed after the start 
of alogliptin treatment were not necessarily due to the effects 
of alogliptin.

Conclusion

HbA1c and fasting blood glucose levels were significantly 
reduced by treatment with alogliptin, demonstrating that this 
drug had a clinically useful hypoglycemic effect. Analysis 
of the changes of HbA1c suggested that the baseline HbA1c 
level, duration of diabetes, concomitant use of sulfonylureas, 
and compliance with diet therapy influenced the reduction 
of HbA1c by alogliptin. In addition, there was a significant 
reduction of TC and LDL cholesterol levels, suggesting that 
alogliptin had a lipid-lowering effect. Furthermore, a signifi-
cant increase in serum creatinine and significant reduction of 
eGFR suggested that alogliptin influences kidney function. 
Alogliptin treatment was safe, with little change of BW and a 
low incidence of hypoglycemia (0.6%).
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