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E—mail address: mb_slk230se@yahco. cose control. The participants were randomly assigned to a group (n = 44) receiving con-
coJp tinuous treatment with glinides and a group (n = 38) switched to sitagliptin. Patients

were followed for 12 weeks to evaluate glucose control. A meal tolerance test was carried
out in weeks 0 and 12 to examine the pancreatic secretory response to postprandial

doi: 10.1111/jdi.12140 hyperglycemia.

Results: The changes in HbATc from week 0 to week 12 were =025 and —0.05% in the
sitagliptin and glinide groups, respectively, with a significant improvement with sitagliptin.
The differences in fasting plasma glucose (FPG), glycoalbumin and 1,5-anhydroglucitol
between the two groups were 14.2 mg/dL, 0.7% and 1.7 pg/mL, respectively, showing
significant improvements with sitagliptin. In the meal tolerance test, glucose at 0 min was
lower in the sitagliptin group; however, there were no differences in glucose elevation at
30 and 60 min compared with 0 min. Plasma insulin and glucagon secretion at week 12
were significantly lower than at baseline in the sitagliptin group. Adverse events including
hypoglycemia did not differ between the groups.

Conclusions: FPG decreased and glucose control improved in patients who switched
from glinides to sitagliptin. Sitagliptin decreased secretion of insulin and glucagon in a
meal tolerance test compared with glinides, whereas the agents showed similar inhibition
of postprandial hyperglycemia. This trial was registered with UMIN (UMIN-CTR no.
000003479).
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INTRODUCTION

Recently, incretins have been attracting attention in the treat-
ment of diabetes'. Incretins are expected to improve glycemic
control by mainly reducing the postprandial glucose level with-
out causing hypoglycemia®*. Dipeptidylpeptidase-4 (DPP-4)
inhibitors increase the plasma level of endogenous incretins by

preventing their inactivation®®, so DPP-4 inhibitors are gaining
an important role in the current management of diabetes’.
Conventional antidiabetic agents used to treat postprandial
hyperglycemia in patients in the early phase of diabetes include
a-glucosidase inhibitors (o-GIs) and rapid-acting insulin secret-
agogues (prandial glucose regulators: glinides). Head-to-head
comparisons have shown that DPP-4 inhibitors improve
Received 30 October 2012; revised 29 March 2013; accepted 1 July 2013 postprandial hyperglycemia relative to o-GIs*®, but a similar
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comparison of the effects of DPP-4 inhibitors and glinides on
postprandial hyperglycemia has not been carried out. When
administered preprandially, glinides transiently stimulate the
adenosine triphosphate-sensitive potassium (KATP) channel in
pancreatic B-cells along with the postprandial elevation of blood
glucose, thereby promoting insulin secretion by these cells'’. Si-
tagliptin is a highly selective DPP-4 inhibitor that has been
shown to regulate postprandial hyperglycemia for 24 h with
once daily administration'".

In December 2009, sitagliptin was approved for clinical use
in Japan as monotherapy and as concomitant therapy with big-
uanides, sulfonylureas (SUs) or thiazolidinediones. However,
the combined use of sitagliptin with glinides has yet to be
approved'>". In the present study, we examined the efficacy
and safety of switching patients with type 2 diabetes from gli-
nides to sitagliptin, in comparison with continuous glinide
treatment. Indicators of glycemic control and meal tolerance
tests were used to compare the efficacy of these antidiabetic
agents.

MATERIALS AND METHODS

Participants

The satudy participants were 82 outpatients aged 20-80 years
with type 2 diabetes mellitus who met the diagnostic criteria of
the Japan Diabetes Society (JDS). The study was carried out at
three institutions from April 2010 to February 2011. All
patients had been treated with mitiglinide at 30 mg/day or
nateglinide at 270 mg/day for at least 3 months and had gly-
cated hemoglobin (HbAlc) >6.0% and <10.0% at the start of
the study. HbAlc values were JDS values converted into
National Glycohemoglobin Standardization Program (NGSP)
values'®. Combination therapy with metformin or pioglitazone
was allowed, but the oral antidiabetic agent had not been chan-
ged within the past 3 months. The major exclusion criteria
were patients suspected of having type 1 diabetes or secondary
diabetes, those within 6 months after diagnosis of diabetes
(possible unstable glucose control), those with unstable glucose
control (>1.0% difference in HbAlc between the maximum
and minimum levels measured at least twice for 3 months
before the start of the study), and those under treatment with
insulin, SUs or a-GIs (concomitant use with sitagliptin was not
approved in Japan at the start of the study). Other exclusion
criteria were renal impairment (eGFR <50 mL/min or serum
creatinine >1.5 mg/dL in males and >1.3 mg/dL in females),
advanced diabetic neuropathy possibly masking hypoglycemia,
untreated proliferative retinopathy, severe liver damage (alanine
transferase three times the normal value) and patients judged
likely to have poor compliance by an investigator.

Procedures

Participants gave informed consent, and were randomly
assigned to the glinide and sitagliptin groups at their next visit,
using block randomization of six participants/block with enve-
lopes at each institution. Because of variation of HbAlc
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between the two groups due to the relatively small number of
participants, the subjects were stratified into subgroups with
HbAlc <6.9% and >6.9%. Participants in the glinide group
received continuous treatment with mitiglinide or nateglinide.
In the sitagliptin group, glinides were discontinued and replaced
with sitagliptin at a dose of 50 mg/day on the day after group
assignment. The dosages of glinides and sitagliptin were not
changed during the study period. Similarly, the dosages of con-
comitant metformin and pioglitazone were unchanged in
patients receiving these drugs.

HbAlc, 1,5-anhydroglucitol (1,5-AG), glycoalbumin (GA),
standard hematology, biochemistry laboratory values and body-
weight were measured every 4 weeks during a 12-week obser-
vation period after group assignment. Compliance with diet
and exercise therapy, and drugs and the incidence of hypogly-
cemia were examined using questionnaires.

A meal tolerance test was carried out at the start of the study
(baseline) and in week 12. This test was carried out after
administration of glinides just before a meal after overnight
fasting at baseline, and after administration of glinides just
before a meal (glinide group) or after administration of sitaglip-
tin 2 h before a meal (sitagliptin group) in week 12. The stan-
dard meal included one drink of Calorie Mate® (Otsuka
Pharmaceutical Co., Tokyo, Japan), one bar of Calorie Mate®
and one pack of Calorie Mate® jelly (approximately 500 kcal;
carbohydrate 60%, lipid 25%, and protein 15%) consumed
within 15 min. Blood samples for measurement of glucose,
insulin, C-peptide (CPR) and glucagon were collected immedi-
ately before the meal (0 min), and 30 and 60 min after the
start of the meal in participants at rest in a sitting position.
Blood sampling at 120 min after the start of the meal was not
carried out because of limitations in the participating institu-
tions.

Efficacy End-points

The primary efficacy end-point was the change in HbAlc in
week 12 from baseline. The sample size necessary to confirm
the superiority of sitagliptin using the primary efficacy end-
point was defined as follows. In placebo-controlled trials of
sitagliptin and glinides in Japan, HbAlc decreased by approxi-
mately 1.0 and 0.7%, respectively, after 12 weeks; therefore, the
difference in the change in HbAlc for the two agents was
assumed to be 0.3%. If this difference is evaluated at a 5% sig-
nificance level and a statistical power of 90% with the assump-
tion of a standard deviation of 0.4%, 37 participants per group
are required to ensure significance. Therefore, assuming a drop-
out rate of 5% during the study, the targeted number of partici-
pants was 40 patients per group, or 80 patients in total.

The secondary end-points were the changes in GA, 1,5-AG
and fasting plasma glucose (FPG) in week 12 from baseline.
The insulinogenic index, homeostatic model assessment of
B-cell function (HOMA-B), HOMA of insulin resistance
(HOMA-IR) and secretory units of islets in transplantation
(SUIT) index'” were used as other end-points, and glucose,
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insulin, CPR and glucagon were evaluated in meal tolerance
tests. All blood samples were measured by SRL Inc. (Tokyo,
Japan). Proinsulin and glucagon were measured by RIA (Linco
Research, Inc., St. Charles, MO, USA) and the RIA 2 antibody
method (Millipore Corp., Billerica, MA, USA), respectively.

Data Analysis

Analysis of efficacy was carried out in the per protocol set. In the
primary efficacy analysis, the decrease in HbAlc from baseline to
week 12 was used to evaluate the superiority of sitagliptin com-
pared with glinides. Patients with data at baseline and in week 12
were included in the analysis set. In statistical analysis, the least
square mean (LS mean) and 95% confidence interval (CI) were
estimated using analysis of covariance (ancova) with HbAlc at
baseline as a covariate. If the margin of the 95% CI was <0%,
sitagliptin was considered to be superior to glinides. Using anco-
va with other values at baseline as covariates, the LS mean and
95% CI of other efficacy end-points were similarly calculated. For
changes in HbAlc and other parameters, intragroup comparison
was carried out using a paired t-test. Safety and tolerability were
evaluated by comparison of the incidences of hypoglycemia and
adverse events between the two groups using a Fisher’s exact test.

Ethics and Good Clinical Practice

Written informed consent was obtained from all participants.
The present study was carried out in accordance with the Dec-
laration of Helsinki. The protocol and explanatory documents
for patients were approved by the institutional review boards of
the respective institutions.

RESULTS

The 82 patients were randomly assigned to the sitagliptin
(n = 38) and glinide (n = 44) groups. All participants completed
the 12-week study. In one participant in the glinide group, a
blood sample for all measurements, except plasma glucose, could
not be collected in the 12-week meal tolerance test; therefore, data
for plasma glucose alone were used in the meal tolerance test for
this participant. There were no significant differences in sex ratio,
age, body mass index, duration of diabetes, FPG, HbAlc and 1,5-
AG between the two groups at baseline (Table 1). Fasting plasma
insulin, CPR, proinsulin and glucagon in the early morning also
did not differ significantly between the groups. There was no sig-
nificant difference in the frequency of administration of metfor-
min or pioglitazone or in complications of diabetic retinopathy
and diabetic nephropathy (grade 3 or higher).

Efficacy

The change in LS mean HbAlc, the primary efficacy end-
point, from baseline to week 12 was —0.05% in the glinide
group and —0.25% in the sitagliptin group (Table 1). The
upper limit of the 95% CI of the difference between the two
groups was —0.04% (ie, <0%), showing that sitagliptin was
superior to glinides in decreasing HbAlc. In intragroup com-
parison, HbAlc significantly decreased from baseline by —0.14,
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Table 1 | Demographic data and baseline characteristics

Parameter Sitagliptin group Glinide group
n=38 n=44
Age (years) 660 £ 92 623+ 114
Males, n (%) 20 (53) 22 (50)
Body mass index 243 + 37 248 + 46
(kg/m?)
HbA1c (%) 73 £ 06 (62-89) 74 £ 08 (60-95)
Fasting plasma 1346 £ 23.1 1422 £ 291
glucose (mg/dL)
1,5-Anhydroglucitol 117+ 68 93+68
(ng/mL)
Glycoalbumin (%) 188 £ 29 194 + 40
Duration of type 102 + 58 88+ 57
2 diabetes (years)
Use of antidiabetic
agents, n (%)
Mitiglinide 36 (95) 37 (84)
Nateglinide 2(5 7 (16)
Metformin 8 (21) 12 (27)
Pioglitazone 6 (16) 8 (18)

HbA1c, glycated hemoglobin.

—0.22 and —0.25% in weeks 4, 8 and 12, respectively, in the
sitagliptin group, but showed no change in the glinide group.
For the secondary efficacy end-points, the decreases in the LS
means of GA and FPG from baseline to week 12 in the sitag-
liptin group were superior to those in the glinide group, and
the increase in the LS mean for 1,5-AG from baseline to
week 12 was higher in the sitagliptin group. These results
show that there was greater improvement of all four indica-
tors of glucose control in the sitagliptin group compared with
the glinide group.

Changes in Pancreatic f-Cell Function

In evaluation of pancreatic B-cell function, there were no signif-
icant differences in the changes in fasting plasma CPR, CPR
index and proinsulin/insulin ratio from baseline to week 12
between the groups. The changes in HOMA-B and SUIT index
showed a tendency for improvement in the sitagliptin group
(Table 2).

Meal Tolerance Test

The results of meal tolerance tests are shown in Figure 1. The
1-h postprandial plasma glucose levels in week 12 were
216.8 = 53.5 and 206.9 + 47.4 mg/dL in the glinide and sitag-
liptin groups, respectively, with no significant difference
between the two groups. Glucose, insulin, and glucagon were
similar at baseline and in week 12 in the glinide group. In con-
trast, in the sitagliptin group, plasma glucose at 0 min in
week 12 was significantly lower than that at baseline. Glucose
levels at 30 and 60 min in week 12 were also lower than those
in week 0, but these differences were not significant. Insulin
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Table 2 | Glycemic and insulin-related end-points at baseline and in week 12

n Week 0 (baseline) Week 12 LS mean (95% Cl) Difference in LS mean
mean (SD) mean (SD) change from baseline (95% Cl) change

HbATc (%)
Sitagliptin 38 727 (064) 702 (061) —0.25 (<037, -0.13) -021 (<037, —0.04)
Glinide 44 739 (081) 734 (0.87) -005 (-0.16, 0.07)

Fasting plasma glucose (mg/dL)
Sitagliptin 38 1346 (23.1) 127.1 (20.7) —-83 (-132,-33) =142 (=210, -74)
Glinide 44 142.2 (29.1) 1475 (30.2) 59 (1.3, 105)

1,5-Anhydroglucitol (ug/mL)
Sitagliptin 38 11.7 68) 124 (66) 08 (0.1, 1.7) 168 (047, 2.88)
Glinide 42 93 (67) 85 (6.9) -09 (168, —0.0)

Glycoalbumin (%)
Sitagliptin 38 188 (29) 189 (2.8) 0.1 (04, 07) =07 (14, -00)
Glinide 43 194 (4.0) 202 (4.2) 09 (04, 14)

Fasting serum insulin (ulU/mL)
Sitagliptin 38 6.8 (4.0) 70 (6.5 02 (=10,13 0.1 (=16,17)
Glinide 43 83 (5.7) 83 (5.8) 01 (=10,12

Fasting serum proinsulin (pmol/L)
Sitagliptin 38 16.7 (12.3) 19.1 (306) 24 (=20, 69) 06 (56, 6.7)
Glinide 43 166 (9.3) 184 (109) 18 (=24, 6.1)

Proinsulin/insulin ratio
Sitagliptin 38 28 (15) 27 (13) —00 (041, 0.36) -02 (08, 03)
Glinide 43 25(12) 27 02 (=02, 06)

Fasting serum C-peptide (ng/mL)
Sitagliptin 38 18 (06) 19 (09) 0.1 (-0.1,03) 00 (02,02
Glinide 43 18 (0.7) 19 (08) 0.1 (<05,03)

Fasting serum glucagon (pg/mL)
Sitagliptin 38 679 (213) 66.8 (244) —08 (-68,5.2) —7.7 (=159, 06)
Glinide 43 64.3 (15.3) 714 (23.2) 69 (1.2, 12.5)

HOMA-B
Sitagliptin 38 355 (200) 454 (46.6) 9.0 (08, 185) 126 (=10, 26.1)
Glinide 43 429 (34.8) 385 (269 -36(-128,57)

HOMA-IR
Sitagliptin 38 23 (15) 23 (23) —0.1 (=05, 04) 03 (04, 09
Glinide 43 29 (21) 3122 02 (03, 06)

SUIT index
Sitagliptin 38 402 (16.7) 55.0 (580) 149 (23, 276) 166 (0.7, 34.0)
Glinide 43 388 (20.1) 372 (176) —1.7 (<136, 102)

Bodyweight (kg)
Sitagliptin 38 622 (112) 61.7 (11.0) -05 (09, -0.1) =07 (-13,-0.1)
Glinide 42 64.6 (16.7) 64.8 (16.9) 02 (=02, 06)

{l, confidence interval; HbA1c, glycated hemoglobin; HOMA-B, homeostatic model assessment of B-cell function; HOMA-IR, homeostatic model
assessment of insulin resistance; LS, least square; SD, standard deviation; SUIT, secretory units of islets in transplantation index.

and glucagon at 30 and 60 min were significantly lower at
week 12 than at baseline in the sitagliptin group (Figure 1).

Safety and Tolerability

Almost all participants in both groups had >90% compliance
based on a questionnaire. Hypoglycemia occurred in one par-
ticipant in the sitagliptin group, and in seven in the glinide
group. However, there was no significant difference in the inci-
dence, and the severity was slight or moderate with no severe
hypoglycemia. There were no other severe adverse events. In

addition, the Diabetes Treatment Satisfaction Questionnaire
(Japanese version) was carried out after completion of the
study, and this showed that the sitagliptin group had a higher
level of satisfaction with treatment than the glinide group (data
not shown).

DISCUSSION

Sitagliptin is a DPP-4 inhibitor that was first approved for clini-
cal use in Japan, and has been shown to improve HbAlc, post-
prandial hyperglycemia and FPG at a dose of 50 mg once a
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Figure 1 | Postprandial responses to a standard meal

(mean = standard error). Baseline (open circles), week 12 (filled circles);
sitagliptin n = 38; glinides n = 44 for plasma glucose, n = 43 for all
other parameters. *P < 005, **P < 0001 vs baseline (paired t-test)

day®". Concomitant use of sitagliptin with oral antidiabetic
agents including biguanide, thiazolidinediones, SUs and o-GIs
has also been approved in Japan. Glinides have also been
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shown to improve HbAlc and postprandial hyperglycemia by
tid. administration immediately before a meal (usual doses in
Japan: 30 mg/day for mitiglinide and 270 mg/day for nategli-
nide)'®, but combined use of a glinide with sitagliptin has not
been approved to date. Switching treatment in this way might
be preferable to improve patient adherence.

The current study was carried out to evaluate the efficacy of
sitagliptin in clinical practice using glinides as an active control
drug. Patients with type 2 diabetes mellitus under treatment
with glinides for glucose control were randomly assigned to
groups in which treatment was switched to sitagliptin or
continued with glinides. A 12-week prospective and compara-
tive study of efficacy and safety was then carried out. HbAlc at
baseline immediately after group assignment (i.e., when patients
were still receiving glinides) did not differ significantly between
the sitagliptin (7.3 + 0.6%) and glinide (7.4 + 0.8%) groups.
However, in week 12, HbAlc showed a significant decrease of
0.25% from baseline in the sitagliptin group, but no significant
decrease in the glinide group, although a small decrease of
0.05% was obtained. The difference in the decrease of HbAlc
between the groups did not reach the expected level of 0.3%;
however, HbAlc in the sitagliptin group was significantly
decreased by 0.21% in comparison with that in the glinide
group. Similarly, GA and 1,5-AG were significantly improved
in the sitagliptin group compared with the glinide group.

In a meal tolerance test, there were no significant differences
in the glucose levels at 0, 30 and 60 min at baseline, and those
in week 12 in the glinide group. In the sitagliptin group, glu-
cose at 0 min (FPG) was significantly lower in week 12 com-
pared with baseline (8.4 mg/dL). Glucose was also lower at 30
and 60 min in week 12 compared with baseline, but without a
significant difference, and the changes from glucose at 0 min
were similar to those in the glinide group. These results suggest
that HbA1lc in the sitagliptin group improved because FPG was
improved more than that in the glinide group, whereas the
effect on postprandial glucose was similar in the two groups.
That is, glinides selectively decrease postprandial hyperglycemia
and do not affect FPG, whereas sitagliptin decreases both post-
prandial hyperglycemia and FPG.

In evaluation of the response of pancreatic secretion in the
meal tolerance test, changes in insulin and glucagon at baseline
and in week 12 were similar in the glinide group. In contrast,
in the sitagliptin group, insulin at 30 and 60 min was signifi-
cantly lower than that at baseline, and glucagon also decreased
significantly. These results suggest that improvement of post-
prandial hyperglycemia by sitagliptin contributes to inhibition
of insulin hypersecretion and glucagon secretion. In patients
with type 2 diabetes, glucagon secretion in hyperglycemia is
usually less suppressed. DPP-4 inhibitors, including sitagliptin,
stimulate insulin secretion glucose-dependently and inhibit glu-
cagon secretion, with resultant improvement of hyperglyce-
mia”'®"®, It has been shown that inhibition of glucagon
secretion contributes to the glucose-lowering effect of glucogen-
like peptide 1 (GLP-1) in patients with type 2 diabetes, as does
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stimulation of insulin secretion'’. The results of the present
study suggest that replacement of glinides with sitagliptin sup-
presses postprandial hyperglycemia without excessive stimula-
tion of insulin secretion, leading to a reduced burden on
pancreatic -cells.

Incretins, such as GLP-1, recover the function of pancreatic
B-cells. Thus, GLP-1 receptor agonists and DPP-4 inhibitors,
which are related to the action of incretins, can improve the pan-
creatic insulinogenic index’® *%. However, in the present study,
the changes in the fasting plasma CPR, CPR index, HOMA-f,
SUIT index, proinsulin/insulin ratio and insulinogenic index
showed no significant differences between the sitagliptin and gli-
nide groups, although HOMA-PB and the SUIT index showed
greater improvement in the sitagliptin group compared with the
glinide group. DPP-4 inhibitors and GLP-1 receptor agonists are
also thought to have similar effects on bodyweight®, but in the
current study the decrease in bodyweight of 0.5 kg in week 12 in
the sitagliptin group was significantly greater than that in the gli-
nide group. However, the study period of 12 weeks might have
been too short to evaluate the effect of sitagliptin on pancreatic
B-cells and bodyweight. A long-term follow-up study is required
to examine these effects of sitagliptin.

The present study had several limitations. First, it was a rela-
tively small-scale open-label trial. Second, there was only one-
way switching of therapy; that is, it was not a cross-over study.
Finally, we only carried out testing at 1 h after the standard
meal, primarily because it was not easy to obtain consent from
the patients to wait for as long as 2 h for testing (in fact, there
is often no place for patients to wait in the daily clinical set-
ting). Accordingly, we did not obtain area under the curve
(AUC) data for 2 h. Although we still considered it possible to
discuss the postprandial kinetics of glucose and insulin, it
should be noted that the present study does not provide a suffi-
cient comparison of meal load tests between sitagliptin and
other existing DPP-4 inhibitors or glinides.

In conclusion, we investigated the efficacy and safety of
switching from glinide therapy to the DPP-4 inhibitor, sitaglip-
tin, in patients who were considered to require further
improvement of glycemic control. The present results show that
short-term glycemic control was improved by replacement of
glinides with oral sitagliptin in patients showing an insufficient
response, and that suppression of glucagon and insulin secre-
tion reduced the burden on pancreatic B-cells. No severe
adverse events were found, and there were no problems with
tolerance associated with the switch in therapy. Therefore,
replacement of glinides with DPP-4 inhibitors might be of
value for the oral treatment of type 2 diabetes.

ACKNOWLEDGEMENT
The authors have no conflict of interest.

REFERENCES
1. Creutzfeldt W. The [pre-] history of the incretin concept.
Regul Pept 2005; 128: 87-91.

http://onlinelibrary.wiley.com/journal/jdi

Nauck MA, Stockmann F, Ebert R, et al. Reduced incretin
effect in type 2 (non-insulin-dependent) diabetes.
Diabetologia 1986; 29: 46-52.

Nauck MA, Kleine N, @rskov C, et al. Normalization of
fasting hyperglycaemia by exogenous glucagon-like peptide
1 (7-36 amide) in type 2 (non-insulin-dependent) diabetic
patients. Diabetologia 1993; 36: 741-744.

Creutzfeldt W. The entero-insular axis in type 2 diabetes —
incretins as therapeutic agents. Exp Clin Endocrinol Diabetes
2001; 109(Suppl 2): S288-5303.

Kieffer TJ, Habener JF. The glucagon-like peptides. Endocr
Rev 1999; 20: 876-913.

Ahrén B. Gut peptides and type 2 diabetes mellitus
treatment. Curr Diab Rep 2003; 3: 365—-372.

Drucker DJ, Bergenstal RM, Sherman SI, et al. Incretin-
Based Therapies for the treatment of type 2 diabetes:
evaluation of the risks and benefits. Diabetes Care 2010;
33: 428-433.

Iwamoto Y, Tajima N, Kadowaki T, et al. Efficacy and safety
of sitagliptin monotherapy compared with voglibose in
Japanese patients with type 2 diabetes. a randomized,
double-blind trial. Diabetes Obes Metab 2010; 12: 613—
622.

Seino Y, Fuijita T, Hiroi S, et al. Efficacy and safety of
alogliptin in Japanese patients with type 2 diabetes
mellitus: a randomized, double-blind, dose-ranging
comparison with placebo, followed by a long-term
extension study. Curr Med Res Opin 2011; 27

1781-1792.

. Kaku K, Tanaka S, Origasa H, et al. Addition of mitiglinide to

pioglitazone monotherapy improves overall glycemic
control in Japanese patients with type 2 diabetes: a
randomized double blind trial. Endocr J 2009; 56: 657—
664.

. Nonaka K, Tsubouchi H, Okuyama K, et al. Effects of once-

daily sitagliptin on 24-h glucose control following 4 weeks
of treatment in Japanese patients with type 2 diabetes
mellitus. Horm Metab Res 2009; 41: 232-237.

. Nonaka K, Kakikawa T, Sato A, et al. Efficacy and safety of

sitagliptin monotherapy compared in Japanese patients
with type 2 diabetes. Diabetes Res Clin Pract 2008; 79:
291-298.

. Iwamoto Y, Taniguchi T, Nonaka K; et al. Dose-ranging

efficacy of sitagliptin, a dipeptidyl peptidase-4 inhibitor, in
Japanese patients with type 2 diabetes mellitus. Endocr J
2010; 57: 383-39%4.

. Kashiwagi A, Kasuga M, Araki E, et al. International clinical

harmonization of glycated hemoglobin in Japan: from
Japan Diabetes Society to National Glycohemoglobin
Standardization Program values. J Diabetes Invest 2012; 3:
39-40.

. Yamada VY, Fukuda K, Fujimoto S, et al. SUIT, secretory units

of islets in transplantation: an index for therapeutic
management of islet transplanted patients and its

204

J Diabetes Invest Vol. 5 No. 2 March 2014

© 2013 The Authors. Joural of Diabetes Investigation published by AASD and Wiley Publishing Asia Pty Ltd



http://onlinelibrary.wiley.com/journal/jdi

16.

17.

18.

19.

application to type 2 diabetes. Diabetes Res Clin Pract 2006,
74: 222-226.

Herman GA, Bergman A, Stevens C, et al. Effect of single
oral doses of sitagliptin, a dipeptidyl peptidase-4 inhibitor,
on incretin and plasma glucose levels after an oral glucose
tolerance test in patients with type 2 diabetes. J Clin
Endocrinol Metab 2006; 91: 4612-4619.

Balas B, Baig MR, Watson C, et al. The dipeptidyl peptidase
IV inhibitor vildagliptin suppresses endogenous glucose
production and enhances islet function after single-dose
administration in type 2 diabetic patients. J Clin Endocrinol
Metab 2007; 92: 12491255,

Rosenstock J, Foly JE, Rendell M, et al. Effects of the
dipeptidyl peptidase-V inhibitor vildagliptin on incretin
hormones, islet function, and postprandial glycemia in
subjects with impaired glucose tolerance. Diabetes Care
2008; 31: 30-35.

Hare KJ, Vilsboll T, Asmar M, et al. The glucagonostatic and
insulinotropic effects of glucagon-like peptide 1 contribute

20.

21.

22.

23.

ORIGINAL ARTICLE
Use of sitagliptin for type 2 diabetes

equally to its glucose-lowering action. Diabetes 2010; 59:
1765-1770.

Riche DM, East HE, Riche KD. Impact of sitagliptin on
markers of B-cell function: a meta-analysis. Am J Med Sci
2009; 337: 321-328.

Farilla L, Bulotta A, Hirsheberg B, et al. Glucagon-like
peptide 1 inhibits cell apoptosis and improves glucose
responsiveness of freshly isolated human islets.
Endocrinology 2003; 144: 5149-5158.

Mu J, Woods J, Zhou Y, et al. Chronic inhibition of
dipeptidyl peptidase-4 with a sitagliptin analog
preserves pancreatic B-cell mass and function in a
rodent model of type 2 diabetes. Diabetes 2006; 55:
1695—1704.

Odawara M, Kadowaki T, Tajima N, et al. Long-term safety,
tolerability, and efficacy of the dipeptidyl peptidase-4
inhibitor sitagliptin in Japanese patients with type 2
diabetes. Diabetol Int 2011; 2: 94-105.

© 2013 The Authors. Journal of Diabetes Investigation published by AASD and Wiley Publishing Asia Pty Ltd

J Diabetes Invest Vol. 5 No. 2 March 2014

205



