
World Journal of
Diabetes

ISSN 1948-9358 (online)

World J Diabetes  2021 December 15; 12(12): 1969-2129

Published by Baishideng Publishing Group Inc



WJD https://www.wjgnet.com I December 15, 2021 Volume 12 Issue 12

World Journal of 

DiabetesW J D
Contents Monthly Volume 12 Number 12 December 15, 2021

EDITORIAL

Meeting report of the chief editorial board meeting for World Journal of Diabetes 20211969

Wang JL, Yan JP, Li X, Islam MS, Xiao JB, Cai L, Ma N, Ma L, Ma LS

REVIEW

Thioredoxin interacting protein, a key molecular switch between oxidative stress and sterile inflammation 
in cellular response

1979

Mohamed IN, Li L, Ismael S, Ishrat T, El-Remessy AB

MINIREVIEWS

Progress and prospect of stem cell therapy for diabetic erectile dysfunction2000

Luo DS, Li YQ, Deng ZQ, Liu GH

Overcoming ischemia in the diabetic foot: Minimally invasive treatment options2011

Spiliopoulos S, Festas G, Paraskevopoulos I, Mariappan M, Brountzos E

Omics era in type 2 diabetes: From childhood to adulthood2027

Passaro AP, Marzuillo P, Guarino S, Scaglione F, Miraglia del Giudice E, Di Sessa A

Hypoglycemia in diabetes: An update on pathophysiology, treatment, and prevention2036

Nakhleh A, Shehadeh N

ORIGINAL ARTICLE

Basic Study

Inhibitory effect of maspinon neovascularization in diabetic retinopathy2050

Qiu F, Tong HJ

Molecular diagnosis of Kallmann syndrome with diabetes by whole exome sequencing and bioinformatic 
approaches

2058

Sun SS, Wang RX

Case Control Study

Genome-wide association study reveals novel loci for adult type 1 diabetes in a 5-year nested case-control 
study

2073

Gao Y, Chen S, Gu WY, Fang C, Huang YT, Gao Y, Lu Y, Su J, Wu M, Zhang J, Xu M, Zhang ZL

Retrospective Study

Efficacy of omarigliptin, once-weekly dipeptidyl peptidase-4 inhibitor, in patients with type 2 diabetes2087

Kawasaki E, Nakano Y, Fukuyama T, Uchida A, Sagara Y, Tamai H, Tojikubo M, Hiromatsu Y, Koga N



WJD https://www.wjgnet.com II December 15, 2021 Volume 12 Issue 12

World Journal of Diabetes
Contents

Monthly Volume 12 Number 12 December 15, 2021

Sodium ozagrel and atorvastatin for type 2 diabetes patients with lacunar cerebral infarction2096

Yu Y, Wang L, Zhu X, Liu YF, Ma HY

Observational Study

Rates and associates of influenza and pneumococcus vaccination in diabetes mellitus: A nationwide cross-
sectional study (TEMD vaccination study)

2107

Demirci I, Haymana C, Salman S, Tasci I, Corapcioglu D, Kirik A, Yetkin İ, Altay M, Sabuncu T, Bayram F, Satman I, 
Sonmez A, TEMD Study Group

Skeletal muscle loss is associated with diabetes in middle-aged and older Chinese men without non-
alcoholic fatty liver disease

2119

Chen LY, Xia MF, Wu L, Li Q, Hu Y, Ma H, Gao X, Lin HD



WJD https://www.wjgnet.com III December 15, 2021 Volume 12 Issue 12

World Journal of Diabetes
Contents

Monthly Volume 12 Number 12 December 15, 2021

ABOUT COVER

Editorial Board Member of World Journal of Diabetes, Caterina Conte, MD, PhD, Associate Professor, Department of 
Human Sciences and Promotion of the Quality of Life, San Raffaele Roma Open University, Rome 0166, Italy. 
caterina.conte@uniroma5.it

AIMS AND SCOPE

The primary aim of World Journal of Diabetes (WJD, World J Diabetes) is to provide scholars and readers from various 
fields of diabetes with a platform to publish high-quality basic and clinical research articles and communicate their 
research findings online. 
  WJD mainly publishes articles reporting research results and findings obtained in the field of diabetes and 
covering a wide range of topics including risk factors for diabetes, diabetes complications, experimental diabetes 
mellitus, type 1 diabetes mellitus, type 2 diabetes mellitus, gestational diabetes, diabetic angiopathies, diabetic 
cardiomyopathies, diabetic coma, diabetic ketoacidosis, diabetic nephropathies, diabetic neuropathies, Donohue 
syndrome, fetal macrosomia, and prediabetic state.

INDEXING/ABSTRACTING

The WJD is now abstracted and indexed in Science Citation Index Expanded (SCIE, also known as SciSearch®), 
Current Contents/Clinical Medicine, Journal Citation Reports/Science Edition, PubMed, and PubMed Central. The 
2021 Edition of Journal Citation Reports® cites the 2020 impact factor (IF) for WJD as 3.763; IF without journal self 
cites: 3.684; 5-year IF: 7.348; Journal Citation Indicator: 0.64�Ranking: 80 among 145 journals in endocrinology and 
metabolism; and Quartile category: Q3. 

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Lin-YuTong Wang; Production Department Director: Yu-Jie Ma; Editorial Office Director: Jia-Ping Yan.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Diabetes https://www.wjgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 1948-9358 (online) https://www.wjgnet.com/bpg/GerInfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

June 15, 2010 https://www.wjgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

Monthly https://www.wjgnet.com/bpg/GerInfo/288

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Lu Cai, Md. Shahidul Islam, Jian-Bo Xiao, Manfredi Rizzo https://www.wjgnet.com/bpg/gerinfo/208

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https://www.wjgnet.com/1948-9358/editorialboard.htm https://www.wjgnet.com/bpg/gerinfo/242

PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS

December 15, 2021 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

© 2021 Baishideng Publishing Group Inc https://www.f6publishing.com

© 2021 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wjgnet.com  https://www.wjgnet.com

https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/1948-9358/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com


WJD https://www.wjgnet.com 2087 December 15, 2021 Volume 12 Issue 12

World Journal of 

DiabetesW J D
Submit a Manuscript: https://www.f6publishing.com World J Diabetes 2021 December 15; 12(12): 2087-2095

DOI: 10.4239/wjd.v12.i12.2087 ISSN 1948-9358 (online)

ORIGINAL ARTICLE

Retrospective Study

Efficacy of omarigliptin, once-weekly dipeptidyl peptidase-4 
inhibitor, in patients with type 2 diabetes

Eiji Kawasaki, Yuko Nakano, Takahiro Fukuyama, Aira Uchida, Yoko Sagara, Hidekazu Tamai, Masayuki 
Tojikubo, Yuji Hiromatsu, Nobuhiko Koga

ORCID number: Eiji Kawasaki 0000-
0001-7434-4744; Yuko Nakano 0000-
0003-1550-0481; Takahiro Fukuyama 
0000-0002-8733-3849; Aira Uchida 
0000-0002-7952-6798; Yoko Sagara 
0000-0002-2601-8183; Hidekazu 
Tamai 0000-0002-0198-5249; 
Masayuki Tojikubo 0000-0001-7628-
9777; Yuji Hiromatsu 0000-0002-
0415-5005; Nobuhiko Koga 0000-
0002-0176-2627.

Author contributions: Kawasaki E 
designed and performed the 
research and wrote the manuscript; 
Kawasaki E contributed to the 
conception, design of the work, 
analysis, and interpretation of data 
for the work; Nakano Y 
contributed to the analysis and 
interpretation of data for the work; 
Fukuyama T, Uchida A, Sagara Y, 
Tamai H, Tojikubo M, Hiromatsu 
Y, and Koga N contributed to the 
interpretation of data for the work; 
All authors have read and 
approved the final manuscript.

Institutional review board 
statement: This study’s protocol 
has been reviewed and approved 
by the ethics committee of Shin-
Koga hospital.

Informed consent statement: To 
collected the retrospective data 
patients did not provide their 
verbal or written informed consent 

Eiji Kawasaki, Yuko Nakano, Takahiro Fukuyama, Aira Uchida, Yoko Sagara, Hidekazu Tamai, 
Masayuki Tojikubo, Yuji Hiromatsu, Nobuhiko Koga, Department of Diabetes and Endocrinology, 
Shin-Koga Hospital, Kurume 830-8577, Japan

Corresponding author: Eiji Kawasaki, MD, PhD, Director, Department of Diabetes and 
Endocrinology, Shin-Koga Hospital, 120 Tenjin-cho, Kurume 830-8577, Japan.  
e-kawasaki@tenjinkai.or.jp

Abstract
BACKGROUND 
Omarigliptin is one of several once-weekly dipeptidyl peptidase-4 inhibitors 
(DPP-4is). Despite the high frequency of switching from various daily DPP-4is to 
omarigliptin in actual clinical practice, data regarding its efficacy in patients with 
type 2 diabetes (T2D) after switching are limited.

AIM 
To analyze the efficacy of omarigliptin in Japanese patients with T2D who had 
previously received treatment with other glucose-lowering agents.

METHODS 
Forty-nine T2D patients treated for the first time with omarigliptin were recruited 
retrospectively and divided into four groups defined as either add-on or switched 
from daily DPP-4is: switched from linagliptin, switched from sitagliptin, and 
switched from vildagliptin. During a 3-mo follow-up, the clinical parameters 
among these groups were assessed and compared, with the impact of the switch 
on glycemic variability as measured by continuous glucose monitoring also being 
evaluated in the switched groups.

RESULTS 
Hemoglobin A1c levels saw a significant decrease of -0.32% ± 0.41% in the add-on 
group (P = 0.002). However, the other groups’ variables depended on the pre-
switch daily DPP-4i: switched from linagliptin, -0.05% ± 0.22%; switched from 
sitagliptin, -0.17% ± 0.33%; and switched from vildagliptin, 0.45% ± 0.42%, which 
saw significant worsening (P = 0.0007). Multivariate logistic regression analysis 
revealed that switching from vildagliptin to omarigliptin was independently 
associated with worsening glycemic control (P = 0.0013). The mean and standard 

https://www.f6publishing.com
https://dx.doi.org/10.4239/wjd.v12.i12.2087
http://orcid.org/0000-0001-7434-4744
http://orcid.org/0000-0001-7434-4744
http://orcid.org/0000-0001-7434-4744
http://orcid.org/0000-0003-1550-0481
http://orcid.org/0000-0003-1550-0481
http://orcid.org/0000-0003-1550-0481
http://orcid.org/0000-0002-8733-3849
http://orcid.org/0000-0002-8733-3849
http://orcid.org/0000-0002-7952-6798
http://orcid.org/0000-0002-7952-6798
http://orcid.org/0000-0002-2601-8183
http://orcid.org/0000-0002-2601-8183
http://orcid.org/0000-0002-0198-5249
http://orcid.org/0000-0002-0198-5249
http://orcid.org/0000-0001-7628-9777
http://orcid.org/0000-0001-7628-9777
http://orcid.org/0000-0002-0415-5005
http://orcid.org/0000-0002-0415-5005
http://orcid.org/0000-0002-0415-5005
http://orcid.org/0000-0002-0176-2627
http://orcid.org/0000-0002-0176-2627
http://orcid.org/0000-0002-0176-2627
mailto:e-kawasaki@tenjinkai.or.jp


Kawasaki E et al. Efficacy of omarigliptin in T2D

WJD https://www.wjgnet.com 2088 December 15, 2021 Volume 12 Issue 12

to join the study but were instead 
allowed to refuse participation 
according to the Japanese Ethical 
Guidelines for Medical and Health 
Research Involving Human 
Subjects and the local Institutional 
Review Board Approval due to its 
retrospective nature. As for the 
continuous glucose monitoring 
study, all patients provided 
informed written consent prior to 
enrollment.

Conflict-of-interest statement: The 
authors declare that they have no 
conflict of interest.

Data sharing statement: No 
additional data are available.

Country/Territory of origin: Japan

Specialty type: Endocrinology and 
metabolism

Provenance and peer review: 
Invited manuscript; Externally 
peer reviewed

Peer-review model: Single blind

Peer-review report’s scientific 
quality classification
Grade A (Excellent): 0 
Grade B (Very good): B 
Grade C (Good): 0 
Grade D (Fair): 0 
Grade E (Poor): 0

Open-Access: This article is an 
open-access article that was 
selected by an in-house editor and 
fully peer-reviewed by external 
reviewers. It is distributed in 
accordance with the Creative 
Commons Attribution 
NonCommercial (CC BY-NC 4.0) 
license, which permits others to 
distribute, remix, adapt, build 
upon this work non-commercially, 
and license their derivative works 
on different terms, provided the 
original work is properly cited and 
the use is non-commercial. See: htt
ps://creativecommons.org/Licens
es/by-nc/4.0/

Received: February 3, 2021 
Peer-review started: February 3, 
2021 
First decision: August 19, 2021 
Revised: September 1, 2021 
Accepted: December 8, 2021 

deviation of sensor glucose value, the mean amplitude of glycemic excursions, 
and the mean of daily difference significantly improved when switching the 
patient from either linagliptin or sitagliptin to omarigliptin. However, in patients 
switched from vildagliptin, not only did the glucose variability indices see no 
improvements, the mean of daily difference even underwent significant 
worsening.

CONCLUSION 
Administering omarigliptin as add-on therapy or switching to it from sitagliptin 
and linagliptin, but not vildagliptin, improves glycemic control and thus should 
help in decision making when selecting DPP-4is for T2D patients.

Key Words: Omarigliptin; Once-weekly dipeptidyl peptidase-4 inhibitor; Real-world 
practice; Retrospective study; Type 2 diabetes

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: This paper reported on the efficacy of omarigliptin in Japanese patients with 
type 2 diabetes who had previously received treatment with other glucose-lowering 
agents. The present study demonstrated that administering omarigliptin as add-on 
therapy or switching to it from sitagliptin and linagliptin, but not vildagliptin, provides 
more effective glycemic control. Ultimately, these findings should help decision-
making in the actual clinical setting when selecting and using dipeptidyl peptidase-4 
inhibitors in patients with type 2 diabetes.

Citation: Kawasaki E, Nakano Y, Fukuyama T, Uchida A, Sagara Y, Tamai H, Tojikubo M, 
Hiromatsu Y, Koga N. Efficacy of omarigliptin, once-weekly dipeptidyl peptidase-4 inhibitor, 
in patients with type 2 diabetes. World J Diabetes 2021; 12(12): 2087-2095
URL: https://www.wjgnet.com/1948-9358/full/v12/i12/2087.htm
DOI: https://dx.doi.org/10.4239/wjd.v12.i12.2087

INTRODUCTION
Type 2 diabetes (T2D) is a chronic metabolic disease characterized by hyperglycemia, 
predominantly associated with varying degrees of β-cell dysfunction, and insulin 
resistance. Although medical nutrition therapy and exercise are central to managing 
T2D, many patients require pharmacological treatment to achieve their glycemic 
targets. Over the past decade, we have witnessed a rapid development in antidiabetic 
agents, including, but not limited to, once-weekly medications. Among a range of 
currently available oral hypoglycemic agents, the most frequently prescribed in Japan 
belong to the dipeptidyl peptidase-4 inhibitors (DPP-4is) class of medication, with 
more than 70% of patients with oral hypoglycemic agents receiving DPP-4is[1].

Recently, several once-weekly DPP-4is, which may improve patient adherence to a 
medication regimen due to a lower medication burden, received approval in Japan. 
Omarigliptin is one such once-weekly DPP-4i, whose non-inferiority in efficacy and 
safety as add-on therapy to glucose-lowering agents has been demonstrated in 
comparison with daily DPP-4is[2]. However, despite the high frequency of switching 
from daily DPP-4is to omarigliptin in actual clinical practice, data regarding its 
efficacy in patients with T2D after switching are limited. Therefore, we carried out the 
present retrospective study in real-world practice to explore the efficacy of 
omarigliptin as add-on therapy to other oral hypoglycemic agents or in switching to 
omarigliptin from daily DPP-4is in patients with T2D. Additionally, we examined the 
impact of the switch from daily DPP-4is to omarigliptin on glycemic variability using a 
continuous glucose monitoring (CGM) devise.

https://creativecommons.org/Licenses/by-nc/4.0/
https://creativecommons.org/Licenses/by-nc/4.0/
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MATERIALS AND METHODS
Patients
Forty-nine T2D patients who received treatment with omarigliptin for the first time, 
either with or without other hypoglycemic agents for a course lasting at least 3 mo, 
were retrospectively recruited. The study consisted of 35 males and 14 females, with 
the mean age at examination and mean duration of diabetes being 68.2 ± 11.9 and 12.4 
± 7.8 years, respectively. All patients received omarigliptin 25 mg on an outpatient 
basis and had no changes made to their diabetes treatment (e.g., medical nutrition 
therapy, exercise, medication) for at least 3 mo after being administered omarigliptin. 
Patients were divided into four groups according to add-on to other glucose-lowering 
agents or switched from daily DPP-4is: add-on (AO, n = 18), switched from linagliptin 
5 mg (L→Om, n = 6), switched from sitagliptin 50 mg (S→Om, n = 10), and switched 
from vildagliptin 100 mg (V→Om, n = 15). The clinical characteristics of these groups 
are described in Table 1.

To analyze the effect switching from daily DPP-4is to omarigliptin has on glucose 
variability, an additional ten outpatients with T2D treated with daily DPP-4is 
(sitagliptin, linagliptin, and vildagliptin) for a course greater than 3 mo were enrolled 
in the CGM study. These additional subjects consisted of 6 males and 4 females, with 
the mean age at examination, mean duration of diabetes, and mean hemoglobin A1c 
(HbA1c) being 66.1 ± 10.6 years, 13.2 ± 7.1 years, and 7.0% ± 0.8 %, respectively. Of 
these additional patients, 3 had been treated with sitagliptin 50 mg, 2 with linagliptin 5 
mg, and 5 with vildagliptin 100 mg. All patients received a written or verbal 
explanation of the study before providing informed consent. This study’s protocol has 
been approved by the ethics committee of Shin-Koga Hospital.

Assessment of treatment efficacy
In evaluating the efficacy of omarigliptin, clinical and laboratory data were collected 
through a review of electronic medical records at baseline and after 1, 2, and 3 mo of 
omarigliptin treatment. The study’s primary objective was to evaluate the efficacy of 
omarigliptin as add-on to or switched from daily DPP-4is (sitagliptin, linagliptin, or 
vildagliptin) over 3 mo by assessing the change in HbA1c from baseline. In one 
analysis, we divided the patients into three groups: improved (more than 0.3% 
decrease in HbA1c), worsened (more than 0.3% increase in HbA1c), and stable (-0.3% 
< change in HbA1c < 0.3%) and compared the clinical characteristics. Additionally, we 
examined the parameters affecting the therapeutic response to omarigliptin in the 
patients who were switched from daily DPP-4is.

Assessment of glucose variability using CGM
The impact of switching from daily DPP-4is to omarigliptin on glycemic variability as 
measured by CGM, FreeStyle Libre Pro™ (Abbott Diabetes Care, Alameda, CA, 
United States) was also assessed in the additional 10 T2D patients treated with daily 
DPP-4is (sitagliptin, linagliptin, or vildagliptin). On day 1, using a self-adhesive pad, 
the FreeStyle Libre Pro™ was placed on the back of the patient’s upper arm and worn 
for 14 d. From days 1 to 7, all ongoing diabetes treatments using daily DPP-4is were 
maintained. On day 8, while still being assessed by CGM, daily DPP-4is were replaced 
with 25 mg of omarigliptin and administered once weekly.

Since sensor glucose values as determined by FreeStyle Libre Pro™ from days 2 to 
14 have been reported to be comparable in accuracy to self-monitoring blood glucose 
devises in obtaining capillary blood glucose levels[3], the FreeStyle Libre Pro™ was 
used to collect and analyze the variability of daily DPP-4is data from days 2 to 7. Data 
were also collected to analyze the glucose variability of omarigliptin; however, to 
eliminate any residual effects of daily DPP-4is, the data was only taken from days 9 to 
14. We then compared the mean sensor glucose levels, standard deviation (SD) of 
glycemic variability, mean amplitude of glycemic excursion (MAGE), and the mean of 
daily difference (MODD) for each period using the Glycemic Variability Analyzer 
Program in MATLAB (MathWorks, Natick, MA, United States).

Statistical analysis
Data are presented as a mean ± SD and as n (%) for frequencies unless otherwise 
specified. Where appropriate the prevalence was compared using the 2 test or Fisher’s 
exact test, and differences in nonparametric data were tested using the Mann-Whitney 
U test or Kruskal-Wallis test. A comparison of different time points within the same 
group was made using Friedman’s analysis of variance test for repeated measures, and 
multiple logistic regression analysis was used to determine the parameters affecting 
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Table 1 Clinical characteristics of patients with type 2 diabetes who received omarigliptin divided according to add-on to or switched 
from daily dipeptidyl peptidase-4 inhibitor

AO (n = 18) L→Om (n = 6) S→Om (n = 10) V→Om (n = 15)

Male : Female 13 : 5 4 : 2 5 : 5 13 : 2

Age (yr) 66.8 ± 12.1 75.2 ± 9.0 63.6 ± 15.7 70.1 ± 8.7

Duration (yr) 12.0 ± 10.1 15.5 ± 10.7 11.2 ± 5.6 12.9 ± 4.8

BMI (kg/m2) 24.1 ± 3.3 24.9 ± 1.6 23.5 ± 2.4 23.7 ± 3.4

eGFR (mL/min/1.73 m2) 63.6 ± 19.5 45.0 ± 22.2a 76.1 ± 17.5 63.3 ± 15.7

HbA1c (%) 7.48 ± 1.28 6.33 ± 0.79 6.88 ± 0.37 7.14 ± 0.66

Metformin use 8 (44%) 1 (17%) 4 (40%) 6 (40%)

Insulin secretagogues1 use 5 (28%) 0 (0%) 4 (40%) 8 (53%)

Insulin use 2 (11%) 0 (0%) 1 (10%) 3 (20%)

1Insulin secretagogues include sulfonylurea and glinide, but not dipeptidyl peptidase-4 inhibitor.
Data are shown as mean ± SD or n (%) unless otherwise indicated. AO: Add-on; BMI: Body mass index; eGFR: Estimated glomerular filtration rate; HbA1c: 
Hemoglobin A1c; L→Om: Switch from linagliptin to omarigliptin; S→Om: Switch from sitagliptin to omarigliptin; V→Om: Switch from vildagliptin to 
omarigliptin. aP < 0.05 vs S→Om group (multiple comparison).

the therapeutic response to omarigliptin. Additionally, changes in glycemic variability 
parameters before and after administering omarigliptin were analyzed using the 
Wilcoxon signed-rank test within the groups, with P values of less than 0.05 being 
considered statistically significant. Statistical analysis for this study was performed 
using StatView statistical software (version 5.0, SAS Institute, Cary, NC, United 
States).

RESULTS
Patient characteristics
No significant difference was observed among the four groups (AO, L→Om, S→Om, 
and V→Om) relating to sex, age at examination, duration of diabetes, body mass 
index, or HbA1c (Table 1). Furthermore, there were no significant differences 
regarding the frequency of metformin, insulin secretagogues, or insulin use among the 
four groups. However, the mean estimated glomerular filtration rate at baseline in the 
L→Om group was significantly lower than the S→Om group due to the tendency for 
linagliptin to be used in patients with renal impairment since the elimination of this 
DPP-4i is primarily through non-renal routes.

Efficacy of omarigliptin
As shown in Figure 1, HbA1c levels improved significantly in the AO group (P = 
0.002), with the maximum change from baseline after administering omarigliptin 
being -0.32% ± 0.41%. At the same time, however, there was some variability in the 
other three groups depending on the pre-switch daily DPP-4is; -0.05% ± 0.22% in the 
L→Om group, -0.17% ± 0.33% in the S→Om group, and 0.45% ± 0.42% in the V→Om 
group, which saw significant worsening (P = 0.0007). The change in HbA1c levels 
among the four groups revealed a statistically significant difference (Figure 2).

Three months after being administered omarigliptin, 13 patients (26.5%) showed an 
increase in HbA1c levels of more than 0.3% (worsened group). On the other hand, 36 
patients (73.5%) revealed either no change or decreased HbA1c levels compared with 
the baseline value (improved/stable group). Of note, 10 of the 13 patients (76.9%) in 
the worsened group belonged to the V→Om group (Figure 3), indicating that 
vildagliptin may be more effective than omarigliptin concerning glycemic control.

The varying clinical characteristics of the improved/stable and worsened glycemic-
control patients after switching from vildagliptin to omarigliptin are shown in Table 2. 
There was no significant difference in sex, age at examination, duration of diabetes, 
body mass index, HbA1c, estimated glomerular filtration rate, or the frequency of 
metformin, insulin secretagogues, and insulin use between the two groups (Table 2). 
Furthermore, multivariate logistic regression analysis revealed that switching from 
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Table 2 Clinical characteristics of patients with type 2 diabetes between the improved/stable and worsened glycemic control after 
switching from vildagliptin to omarigliptin

Improved/stable (n = 5) Worsened (n = 10) P value

Male : Female 4 : 1 9 : 1 NS

Age (yr) 67.8 ± 10.2 71.2 ± 8.1 NS

Duration (yr) 9.8 ± 4.1 14.5 ± 4.5 NS

BMI (kg/m2) 25.1 ± 4.3 23.0 ± 2.8 NS

eGFR (mL/min/1.73 m2) 71.2 ± 19.2 59.4 ± 12.9 NS

HbA1c (%) 7.48 ± 0.97 6.97 ± 0.41 NS

Metformin use 2 (40%) 4 (40%) NS

Insulin secretagogues1 use 3 (60%) 5 (50%) NS

Insulin use 2 (40%) 1 (10%) NS

1Insulin secretagogues include sulfonylurea and glinide but not dipeptidyl peptidase-4 inhibitor.
Data are shown as mean ± SD or n (%) unless otherwise indicated. BMI: Body mass index; eGFR: Estimated glomerular filtration rate; HbA1c: Hemoglobin 
A1c; NS: Not significant.

Figure 1 Changes in hemoglobin A1c levels in the subgroups at 3 mo follow-up. A comparison of different time points within the same group was 
made using Friedman’s analysis of variance test for repeated measures. AO: Add-on; HbA1c: Hemoglobin A1c; L→Om: Switch from linagliptin to omarigliptin; 
S→Om: Switch from sitagliptin to omarigliptin; V→Om; Switch from vildagliptin to omarigliptin; SD: Standard deviation.

vildagliptin to omarigliptin was independently associated with worsening glycemic 
control (P = 0.0013, Table 3).

Change of glucose variability after switching from daily DPP-4is to omarigliptin
In determining the efficacy in glucose variability after switching from daily DPP-4is to 
omarigliptin, CGM analyses were performed in the 10 additional subjects who had 
been treated with either sitagliptin 50mg (n = 3), linagliptin 5mg (n = 2), or vildagliptin 
100mg (n = 5). As shown in Figure 4, both the mean and SD of the sensor glucose 
value, MAGE, and MODD significantly improved when patients were switched from 
either linagliptin or sitagliptin to omarigliptin. However, except in the case of MODD, 
which worsened significantly after switching, no other significant changes were 
observed in any of the glucose variability indices when patients were switched from 
vildagliptin to omarigliptin.

DISCUSSION
In the present study, we demonstrate that: (1) Treatment using omarigliptin as add-on 
to other glucose-lowering agents decreased HbA1c levels; (2) There was a distinct drug 
effect regarding the efficacy of omarigliptin when switching from daily DPP-4is; and 
(3) Vildagliptin was more effective than omarigliptin for glycemic control.
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Table 3 Multivariate logistic regression analysis on worsening of glycemic control after omarigliptin administration

Odds ratio 95%CI P value

Sex (male) 0.837 0.03-24.30 NS

Age 1.004 0.82-1.23 NS

Insulin secretagogues1 use 0.575 0.04-7.72 NS

Insulin use 0.038 0.001-1.460 NS

BMI at omarigliptin administration 0.757 0.45-1.26 NS

eGFR at omarigliptin administration 0.941 0.84-1.06 NS

HbA1c at omarigliptin administration 5.862 0.86-39.80 NS

Switching from vildagliptin 146.62 7.00-3072.60 0.0013

1Insulin secretagogues include sulfonylurea and glinide, but not dipeptidyl peptidase-4 inhibitor.
BMI: Body mass index; eGFR: Estimated glomerular filtration rate; HbA1c: Hemoglobin A1c; NS: Not significant; CI: Confidence interval.

Figure 2 Maximum changes in hemoglobin A1c from baseline in the subgroups after omarigliptin administration. The Kruskal-Wallis test was 
used to determine the differences and degree of significance (P < 0.05). AO: Add-on; HbA1c: Hemoglobin A1c; L→Om: Switch from linagliptin to omarigliptin; 
S→Om: Switch from sitagliptin to omarigliptin; V→Om; Switch from vildagliptin to omarigliptin; SD: Standard deviation.

Figure 3 The prevalence of the improved/stable and worsened glycemic control after omarigliptin administration. AO: Add-on; L→Om: Switch 
from linagliptin to omarigliptin; S→Om: Switch from sitagliptin to omarigliptin; V→Om; Switch from vildagliptin to omarigliptin.

DPP-4is that ameliorate β-cell dysfunction with low hypoglycemic risk are now 
widely used in the glycemic control of patients with T2D and are rapidly becoming a 
first-line antidiabetic drug in Japan. Moreover, recent technological advances have 
enhanced existing drugs and enabled prolonged actions such as in once-weekly DPP-
4is. Due to the lower medication burden of once-weekly DPP-4is, there may also be 
improved patient adherence and satisfaction to these medication regimens[4]. In recent 
publications, omarigliptin, one such once-weekly DPP-4i medication, has been 
determined to be safe and effective as monotherapy or add-on therapy to other 
glucose-lowering agents[2,5-9]. Furthermore, reports have shown that T2D patients 
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Figure 4 Change of glucose variability indices from baseline. A: Mean sensor glucose; B: Standard deviation of sensor glucose; C: Mean amplitude of 
glycemic excursion (MAGE); D: Mean of daily difference (MODD). The Wilcoxon signed rank test was used to determine the differences and degree of significance. 
L→Om: Switch from linagliptin to omarigliptin; S→Om: Switch from sitagliptin to omarigliptin; V→Om; Switch from vildagliptin to omarigliptin; NS: Not significant; SE: 
Standard error.

with non-alcoholic related fatty livers or non-alcoholic steatohepatitis are positively 
affected by omarigliptin through improved insulin resistance and reduced inflam-
mation[10].

As current drug adherence rates among diabetic patients following a daily 
medication regimen are reported to be less than 70%[11], it is conceivable that 
switching from daily DPP-4is to once-weekly DPP-4is may lead to better glycemic 
control. However, data regarding the efficacy of omarigliptin after switching from 
various daily DPP4is in patients with T2D are still limited. While the present study is 
not definitive and did not reach statistical significance (P = 0.06), it demonstrates a 
decrease from baseline in mean HbA1c after switching patients from sitagliptin to 
omarigliptin exists and sets a precedent for future studies. Additionally, the mean and 
SD of the sensor glucose value, and the value of MAGE and MODD significantly 
improved when either linagliptin or sitagliptin was switched to omarigliptin 
(Figure 4). In contrast, switching from vildagliptin to omarigliptin resulted in 
significantly aggravated glycemic controls (P = 0.0007), no improvement in the glucose 
variability indices, and even significantly worsened MODD (Figure 4). These results 
indicate that vildagliptin may be more effective than omarigliptin concerning glycemic 
control.

DPP-4is possess distinct chemical structures categorized into three binding patterns 
(classes 1, 2, 3) based on the inhibitor binding subsites known as the S1, S2, S1’, S2’, 
and S2 extensive subsites[12-14]. The binding patterns of the DPP-4is used in this 
study are as follows: (1) Vildagliptin binds to S1 and S2 subsites (class 1); (2) 
Linagliptin binds to S1 and S2 as well as S1’ and/or S2’ subsites (class 2); while (3) 
Sitagliptin and omarigliptin bind to the S1, S2, and S2 extensive subsites (class 3)[15]. 
According to the previous study, the increased inhibitory activity of DPP-4is on DPP-4 
tends to correlate with an increased number of binding subsites[13]. Furthermore, a 
recent meta-analysis revealed that the factor that explains most of the variance in 
HbA1 was baseline HbA1c levels: higher baseline HbA1c levels were associated with 
the greater fall in HbA1c seen after administering various DPP-4is[16]. However, 
contrary to this, the present study showed that the HbA1c levels increased after 
switching from class 1 DPP-4i (vildagliptin) with fewer binding subsites to class 3 
DPP-4i (omarigliptin) with multiple binding subsites and that baseline HbA1c was 
similar among the V→Om, L→Om, and S→Om groups. Similar results published by 
other research groups have shown that switching from class 1 to class 3 DPP-4i 
worsened HbA1c levels by 0.33% in patients with T2D[17]. These results suggest the 
estimated reduction in the HbA1c levels does not correlate with the inhibitory activity 
of each DPP-4i and alludes to the number of binding subsites utilized by the various 
DPP-4is being a factor in determining selectivity between DPP-4 and other related 
enzymes.

This study has several limitations to report. To begin with, the number of patients in 
each study group was relatively small, and it was carried out retrospectively in the 
actual clinical setting and did not include a control group. Furthermore, we were 
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unable to include some daily DPP-4is such as anagliptin, alogliptin, teneligliptin, and 
saxagliptin due to a lack of availability in our facility. Finally, no evaluation of medical 
nutrition therapy was carried out. Therefore, a further prospective study using a larger 
cohort that includes a control group and the effects of medical nutrition therapy is 
warranted to investigate the efficacy and safety of all types of daily DPP-4is.

CONCLUSION
In conclusion, the current study revealed that the change in HbA1c variables is 
dependent on the daily DPP-4i medication regimen followed before switching to a 
once-weekly DPP-4i. This study’s findings should help physicians in decision making 
regarding the selection and use of DPP-4is in patients with T2D by bringing awareness 
to the possibility of worsening glycemic control when switching from vildagliptin to 
omarigliptin.

ARTICLE HIGHLIGHTS
Research background
Dipeptidyl peptidase-4 inhibitors (DPP-4is) have become standard medications for 
glycemic control in patients with type 2 diabetes (T2D). Despite the high frequency of 
switching from various daily DPP-4is to once-weekly DPP-4is in actual clinical 
practice, data regarding its efficacy in patients with T2D after switching are limited.

Research motivation
Compound-specific effects can be present and influence the efficacy of daily DPP-4is in 
patients with T2D.

Research objectives
The authors analyzed the efficacy of omarigliptin, one of several once-weekly DPP-4is, 
in Japanese patients with T2D who had previously received treatment with other 
glucose-lowering agents.

Research methods
The 49 patients in this study were divided into four groups defined as either add-on or 
switched from daily DPP-4is (linagliptin, sitagliptin, and vildagliptin), and the clinical 
parameters among these groups were assessed and compared during a 3-mo follow-
up. Additionally, glycemic variability measured by continuous glucose monitoring 
was also assessed in the switched groups.

Research results
The glycemic control saw significant improvement in the add-on group, while the 
switched from vildagliptin to omarigliptin group experienced significant worsening. 
Multivariate logistic regression analysis revealed that switching from vildagliptin to 
omarigliptin was independently associated with worsening glycemic control (P = 
0.0013). However, the mean of daily difference significantly improved when the 
patient was switched from either linagliptin or sitagliptin to omarigliptin but 
significantly worsened when patients were switched from vildagliptin.

Research conclusions
Administering omarigliptin as add-on therapy or switching from sitagliptin and 
linagliptin, but not vildagliptin, provides more effective glycemic control. These 
results should help in decision-making regarding the selection and use of DPP-4is in 
patients with T2D.

Research perspectives
To investigate the efficacy and safety of all types of daily DPP-4is, a prospective study 
using a larger cohort and inclusive of a control group should be conducted in the 
future.
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