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Background: As a novel oral hypoglycemic agent (OHA), imeglimin has been recently applied for
patients with type 2 diabetes mellitus (T2DM) as Twymeeg. It has beneficial twin mechanisms associated
with increasing insulin secretion, and decreasing insulin resistance. It has a triazine ring and become the
first OHA for tetrahydrotriazine-containing agent in the category of the glimins.

Case presentation: The case is 84-year-old female with T2DM and mild cognitive impairment (MCI).
Her HbAl1c was 9.3% a year ago.

Results: She was begun to receive Dulaglutide 0.75mg/week and showed 1.3% HbAZ1c reduction for 6
months. However, HbAlc was elevated again to 8.5%, and then she was provided Twymeeg 2000mg/day.
HbAlc decreased from 8.5% to 7.5% in 3 months. [Discussion and conclusion] From combined
treatments of imeglimin and other agents in the previous study, mean HbAlc reduction showed single
imiglimin -0.46%, DPP-4i -0.92% and GLP-1RA -0.12%. Possible reason for the difference between the
latter two suggests that multiple action mechanisms of imeglimin may be present including the
enhancement of glucose-stimulated insulin secretion (GSIS). In contrast, she showed satisfactory HbAlc
reduction by the combination of imeglimin and GLP-1RA. The pathophysiology is not clear, and future
follow up the clinical progress will be required.
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Introduction

Patients with diabetes mellitus (DM) have been increasing across
the world. International Diabetes Federation (IDF) pronounced
the latest diabetic situation in 2022 [1]. For 215 countries and
territories, undiagnosed diabetes mellitus (UDM) prevalence was
investigated. The results of UDM showed worldwide 44.7%,
Africa 53.6%, Western Pacific 52.8%, South-East Asia 51.3%
and North America 24.2%. For appropriate diagnosis and
treatment of DM, American Diabetes Association (ADA) has
presented the standard guideline in Jan 2022 [2]. Several types of
antidiabetic agents have been found including oral hypoglycemic
agents (OHAs) and some kinds of injection [3]. Among them,
recent topic has been an introduction of novel OHA that shows
rather satisfactory medical efficacy [4].

For long, the first-class agent for type 2 diabetes mellitus (T2DM)
has been metformin. Metformin has been evaluated to show
desirable pharmacokinetics for the investigation of drug delivery
system (DDS). As similar molecule of metformin, recent
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developed agent is imeglimin, which has cyclic small molecule
including a triazine ring [5]. It is the firstly-introduced OHA for
tetrahydrotriazine-containing agent in the category of the glimins [6].
For its benefit, dual mechanisms have been observed for increasing
secretion of insulin from the pancreas and decreasing insulin
resistance in peripheral organ [7]. Actual application of imeglimin
was conducted, where the brand name is Twymeeg. Clinical efficacy
was found by the administration of imeglimin [8].

Authors and diabetic team have continued diabetic research and
practice for years [9]. Among them, various studies have been
included such as meal tolerance test (MTT), low carbohydrate diet
(LCD), continuous glucose monitoring and others [10]. Various
antidiabetic agents were also reported including sodium-glucose
transporter 2 inhibitor (SGLT2i), glucagon-like peptide 1 receptor
agonist (GLP-1RA) [11,12]. In addition, reports concerning
imeglumin have been presented with clinical effects [8,13]. We have
recently experienced a diabetic patient who was provided dulaglutide
and imeglimin associated with several impressive matters. General
outline of the case and some discussion will be described in this

article.
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Case Presentation

Medical History

The case is an 84-year-old female patient with Type 2 Diabetes
Mellitus (T2DM) and other problems. She has been treated as
T2DM, hypertension, dyslipidemia, gastroesophageal reflux
disease (GERD), mild cognitive impairment (MCI) and possible
slight cerebral vascular accident (CVA) for several years.
Formerly, she had been treated in other hospitals, in which her
HbAlc was 11.3% 2 years ago. In Jan 2021, she was introduced
to our hospital for further evaluation and treatment. Her HbAlc
was 8.8%, and had been provided voglibose 0.6mg/day and
glimepiride 1mg/day for oral hypoglycemic agents (OHAS).

Physical Exam and Various Exams

As physical status, she showed unremarkable consciousness,
speech, behaviors, vitals, lung, heart, abdomen and neurological
findings. Her stature showed 144.8 cm, 43.3 kg and BMI 20.7
kg/m?. Her usual daily life has been stable visiting day services a
few times a week. The biochemical results of June 2021 were in
the following: TP 7.7 g/dL, Alb 4.1 g/dL, T-Bil 0.4 mg/dL, AST
45 U/L, ALT 64 U/L, y-GT 22 U/L, CPK 42 U/L (30-200), UA
3.0 mg/dL, BUN 11 mg/dL, Cr 0.5 mg/dL, Na 141 mEg/L, K4.0
mEg/L, Cl 101 mEg/L, T-C 199 mg/dL, HDL-C 51 mg/dL, LDL-
C 125 mg/dL, TG 117 mg/dL, RBC 4.18 x 108 /uL, Hb 12.8 g/dL,
Ht 38.7%, MCV 92.5 fL (80-98), MCH 30.6 pg (27-34), MCHC
33.1 g/dL (31-36), WBC 8100 /uL, P1t 32.0 x 10% /uL. Her chest
X-ray revealed unremarkable, and ECG was within normal limit.

Clinical Progress

She had been continued to receive OHA, and her HbAlc
increased to 9.3% in March 2021. Then, she was initiated to have
dulaglutide 0.75mg/week for further treatment. After that, her
HbAlc was gradually decreased and it revealed 7.9% in Oct
2020. However, her diabetic control became exacerbation with
HbAlc 8.5%. Consequently, we started to give her imeglimin
(Twymeeg) 2000 mg/day, which are actually provided 1000mg
in the morning and 1000mg in the evening. After that, her HbAlc
was gradually decreased as 8.3%, 8.1% and 7.5% in Feb 2022
(Figure 1).

During the clinical course, she complained of a skin lesion at the
inner malleolus of the right foot. It was an infiltrative erythema
with 41mm x 41mm in size, associated with yellow scabs
attached to the margins. The lesion was diagnosed as Bowen’s
disease by dermatologist. For the treatment strategy, she and her
family decided not to undergo surgery but to treat with 5-FU
ointment, that is an anticancer agent for conservative therapy.
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Figure 1: Clinical progress of the case indicating the efficacy of
dulaglutide and imeglimin.

Ethical Considerations

Current case study is fundamentally according to the ethics that is
the principles for the Declaration of Helsinki. Further, some
commentary was added from the Ethical Guidelines for Research for
Humans. Its guidelines are accompanied by the Good Clinical
Practice (GCP). The authors have fully discussed and established a
hospital ethical committee. It consists of several professional staffs
such as the president of the hospital, administration director,
physician, surgeon, registered nurse, pharmacist, nutritionist and
legal professional person. Our committee has enough discussion by
adequate manners and concluded the total agreements for this
investigation. The informed consent and also written document were
obtained from the patient.

Discussion

This case is T2DM and was treated with imeglimin that is a novel
oral hypoglycemic agent (OHA). In this discussion, various
perspectives of imeglimin and some characteristics of this case are
described in this order. Imeglimin has been reported to have multiple
mechanisms pharmacologically. It shows clinical effects in the light
of improving insulin secretion and also decreasing insulin resistance
against peripheral tissue. Some reports revealed the reduction of
HbA1lc approximately 0.5-1.0% by single medication of 2000mg x
2 per day [14,15]. Moreover, additional effects were observed by
add-on therapy (AOT), in which combined treatment of dipeptidyl
peptidase-4 inhibitor (DPP4i) showed more HbAlc reduction of 0.6-
0.65% [15]. As to adverse effects, remarkable major reports were not
observed, including hypoglycemia attack or cardiovascular events
and so on [16].
According to the TIMES 2 study of Imiglimin, changes in HbAlc
was investigated for single imiglimin and combined treatments of
other antidiabetic agents for 52 weeks [16]. The mean reduction of
HbA1c showed that single imiglimin -0.46%, sulfonyl urea -0.56%,
alfa-GI -0/85%, glinide -0.70%, biguanides -0.67%, thiazolidine -
0.88%, DPP-4i -0.92%, SGLT2i -0.57%, GLP-1RA -0.12%.
Furthermore, TIMES 3 study showed similar investigation, in which
Int J Endocrinol Diabetes
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combined treatment of imiglimin and insulin resulted in -0.63%
[16]. Among these, three agents can be compared including DPP-
4i (per o0s), GLP-1RA (injection) and insulin (injection).
Although DPP-4i and GLP-1RA have common pharmacological
pathway, but clinical effects showed large difference as -0.92%
and -0.12%, respectively. The effect of insulin revealed -0.63%,
that is in the midst of DPP-4i and GLP-1RA.
What kind of mechanism makes this difference? Related to this
issue, three possible pathways exist leading to insulin secretion
from the beta-cell [17].
The stimulation of glucose causes the activation of cyclic
AMP (cAMP), exchange protein directly activated by cAMP
2A (Epac2A) , and transient receptor potential melastatin 2
(TRPM2), which leads to the 1% phase secretion of insulin.
The stimulation of GLP-1, Glucose-dependent insulinotropic
polypeptide (GIP) and exendin-4 may activate CAMP as same
pathway of glucose stimulation.
The third pathway seems to be present through several
mechanism via mitochondria, which is physiological
characteristic aspect of imeglimin. The promotion of insulin
secretion would be observed depending on the glucose level.
In other words, multiple action mechanisms including the
enhancement of glucose-stimulated insulin secretion (GSIS)
may be present. For GSIS function, TRPM2 channel would
be activated. TRPM2 channel is one of the non-selective
cation channel (NSCCs) in B-cells, and it will promote the
depolarization of plasma membrane [17].
In the clinical course of this case, HbAlc value was elevated in
Mar 2021. Then, Dulaglutide injection weekly was started.
Successively, HbAlc value increased again in autumn 2021, and
imeglimin was initiated to be given. From the previous reports,
the combined use of GLP-1RA and imeglimin is said to be less
effective [16]. However, this case showed that administration of
imeglimin brought reduced HbAlc by 1.0%, which was
evaluated to be effective. During this period, there were no
particular changes in other factors such as daily life, appetite, and
intake of medicine. Consequently, this effect was due to medical
efficacy of imeglimin. No other specific sign or symptom was not
observed. This case has T2DM and MCI, in which MCI was
slight degree without remarkable influence for her usual daily
life. Diabetes has been known to show association with elevated
risk of dementia and/or mild cognitive impairment (MCI) [18].
Diabetic patients reveal the elevated ratio of some types of
dementia, which are all types (+73%), Alzheimer (+56%),
vascular dementia (+127%), in comparison with usual people
without diabetes [19]. In the presence of MCI, diabetes treatment
regimens should be simplified as possible and tailored to
minimize hypoglycemia risk (level B) [20].
Furthermore, current case developed Bowen’s disease in the foot.
In the elderly, various diseases in the dermatology are apt to be

found more including skin, nail and hair [21]. Some skin lesions
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may be related to diabetes, acanthosis, pigmented Bowen’s disease
and others [22]. Regarding diabetes, cancer has been recognized for
the leading cause of death [23]. It is approximately 1.2 folds of
elevated risk of all-site of cancer except for prostate. Wider
amplitude of glycemic excursion may induce inflammation,
oxidative stress and endothelial dysfunction. Inadequate quality of
management or care may bring wide amplitude glycemic variability
(GV), leading to poor outcomes [24]. Short term glucose
measurement cannot analyze glycemic excursions. In contrast, long
term GV associated with multiple data of glycemic values can
evaluate detail glycemic variability and HbAlc [25,26]. Further,
micro-/macrovascular complications and mortality perspectives in
T1DM and T2DM [27,28]. Within the previous studies, there seems
to be no remarkable specific association between the onset of
Bowen’s disease and diabetes.

There are some limitations concerning this report. The patient has
several medical problems who was treated dulaglutide and
imeglimin (Twymeeg). It has been known to reveal less clinical
effect in the case of combined treatment of GLP-1RA. In contrast,
this case showed enough effect by this combination, where the
reason has been not clarified yet. Several factors may be involved in
the result, including characteristic constitution of the case, mutual
influence of antidiabetic agents, possible changed lifestyle and
others. Future following up the clinical progress would become
helpful for clarifying total pathophysiological situation. In summary,
elderly patient with T2DM received the treatment of dulaglutide and
imeglimin (Twymeeg). Her clinical effect was satisfactory with
enough decrease of HbAlc. Various perspectives are described in
this report. It will hopefully become a reference for diabetic practice
and research in the future.

Conflict Of Interest
The authors declare no conflict of interest.
Funding

There was no funding received for this paper.

References

1. Ogurtsova K, Guariguata L, Barengo NC, Ruiz PL, Sacre JW,
Karuranga S, etal. IDF diabetes Atlas: Global estimates of undiagnosed
diabetes in adults for 2021. Diabetes Res Clin Pract. 2022; 183: 109118.

2. American Diabetes Association. Introduction: Standards of Medical
Care in Diabetes-2022 Diabetes Care. 2022; 45(Suppl. 1): S1-S2.

3. Bando H. Latest Trend for Standards of Medical Care in Diabetes.
SunText Rev Endocrine Care. 2022; 1: 106.

4. ADA Professional Practice Committee. 9. Pharmacologic Approaches
to Glycemic Treatment: Standards of Medical Care in Diabetes-2022
Diabetes Care 2022; 45: S125-5143.

5. Yendapally R, Sikazwe D, Kim SS, Ramsinghani S, Fraser-Spears R,
Witte AP, et al. A review of phenformin, metformin, and imeglimin.
Drug Dev Res. 2020; 81: 390-401.

6. Giruzzi M. Imeglimin. Clin Diabetes. 2021; 39: 439-440.

Int J Endocrinol Diabetes


https://doi.org/10.36266/IJED/135
https://www.sciencedirect.com/science/article/pii/S0168822721004770
https://www.sciencedirect.com/science/article/pii/S0168822721004770
https://www.sciencedirect.com/science/article/pii/S0168822721004770
https://diabetesjournals.org/care/article/45/Supplement_1/S1/138921/Introduction-Standards-of-Medical-Care-in-Diabetes
https://diabetesjournals.org/care/article/45/Supplement_1/S1/138921/Introduction-Standards-of-Medical-Care-in-Diabetes
https://suntextreviews.org/doi/pdf/10.51737/endocrine.2021.006
https://suntextreviews.org/doi/pdf/10.51737/endocrine.2021.006
https://web.archive.org/web/20220101174727id_/https:/watermark.silverchair.com/dc22s009.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAAtAwggLMBgkqhkiG9w0BBwagggK9MIICuQIBADCCArIGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMZ_vmn0lKtl8maPgDAgEQgIICg5-KV5zv2F2vYS9AxX_K9Kuylw8qOl4lLCR75Ua-DgpBfU_I2E29skZU4SaZpnnApGUNWpzTzL31pOdEk3ECtN0Hil_wNMEEV7edIVHq4pxkTjJuPZowbVAVjkC4_n3f2EO-5Jw2zTzV8ibxeuZOImjhBVlSiCyonsDVxekGyOo3yjfqVDCBPfwT-DJnn3R_6zieX-8t9UgDOBR2KRARnzq25BcX9CTEHcLKwoK2jJIrW53rqkbex3561lJDdyMH2d6WhU7kVoZgD0ylAHoHG8wr8GNhq1VYzq2v8t2YK45EwrXN09Xf-9i0-Wx7kCgXo0GXqOlwN2__dbSpjp3miThIvVfQnI99EEh8WtihS_Qd7oevNOhftfPz5HWpZeVHf33BzypFw3J-AAZqs9cVMnPQCeC_7YYk-dwbZH4LEdtfH-V24hjDWFv-xCWoBjpyeDwM1_XUGZQFXo23ni7b9gdSowY_9vcPGWZK_rnX0JXx2y7KZiukl8WtQGm1lsuVsQRJ5dbwgafziXjiqoSm8erw0BHxRkIxpPKHdWcXvfzsiaSVBOMvCMf1KKLLQS2oSXpFvuOttQ1X91kjwVeROPUBu5nQD2gHfqKqwVUzjrRUwpy2udpeFqVIwMTcmBPmbzK89SJ2ZGO7hObf8J7Ke-mVJQCKrwBjEm4tj1BO_3nPI8DGySxiN9I23yz93MpFQ2VAOOBpqXy2Q3ceqH2jrdsaBtVdq8R0HPgBWrzg_uKjg_glZnrR-_tuq1m54Sn2s29t1lIQ6MuZBzyYtfmpnsfLIZcZxN9GNAOJmqCl03IlwCgoaDLqw9tm8g5iMk0B6XqzciMdwz76GBsC-F29acqksU0
https://web.archive.org/web/20220101174727id_/https:/watermark.silverchair.com/dc22s009.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAAtAwggLMBgkqhkiG9w0BBwagggK9MIICuQIBADCCArIGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMZ_vmn0lKtl8maPgDAgEQgIICg5-KV5zv2F2vYS9AxX_K9Kuylw8qOl4lLCR75Ua-DgpBfU_I2E29skZU4SaZpnnApGUNWpzTzL31pOdEk3ECtN0Hil_wNMEEV7edIVHq4pxkTjJuPZowbVAVjkC4_n3f2EO-5Jw2zTzV8ibxeuZOImjhBVlSiCyonsDVxekGyOo3yjfqVDCBPfwT-DJnn3R_6zieX-8t9UgDOBR2KRARnzq25BcX9CTEHcLKwoK2jJIrW53rqkbex3561lJDdyMH2d6WhU7kVoZgD0ylAHoHG8wr8GNhq1VYzq2v8t2YK45EwrXN09Xf-9i0-Wx7kCgXo0GXqOlwN2__dbSpjp3miThIvVfQnI99EEh8WtihS_Qd7oevNOhftfPz5HWpZeVHf33BzypFw3J-AAZqs9cVMnPQCeC_7YYk-dwbZH4LEdtfH-V24hjDWFv-xCWoBjpyeDwM1_XUGZQFXo23ni7b9gdSowY_9vcPGWZK_rnX0JXx2y7KZiukl8WtQGm1lsuVsQRJ5dbwgafziXjiqoSm8erw0BHxRkIxpPKHdWcXvfzsiaSVBOMvCMf1KKLLQS2oSXpFvuOttQ1X91kjwVeROPUBu5nQD2gHfqKqwVUzjrRUwpy2udpeFqVIwMTcmBPmbzK89SJ2ZGO7hObf8J7Ke-mVJQCKrwBjEm4tj1BO_3nPI8DGySxiN9I23yz93MpFQ2VAOOBpqXy2Q3ceqH2jrdsaBtVdq8R0HPgBWrzg_uKjg_glZnrR-_tuq1m54Sn2s29t1lIQ6MuZBzyYtfmpnsfLIZcZxN9GNAOJmqCl03IlwCgoaDLqw9tm8g5iMk0B6XqzciMdwz76GBsC-F29acqksU0
https://web.archive.org/web/20220101174727id_/https:/watermark.silverchair.com/dc22s009.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAAtAwggLMBgkqhkiG9w0BBwagggK9MIICuQIBADCCArIGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMZ_vmn0lKtl8maPgDAgEQgIICg5-KV5zv2F2vYS9AxX_K9Kuylw8qOl4lLCR75Ua-DgpBfU_I2E29skZU4SaZpnnApGUNWpzTzL31pOdEk3ECtN0Hil_wNMEEV7edIVHq4pxkTjJuPZowbVAVjkC4_n3f2EO-5Jw2zTzV8ibxeuZOImjhBVlSiCyonsDVxekGyOo3yjfqVDCBPfwT-DJnn3R_6zieX-8t9UgDOBR2KRARnzq25BcX9CTEHcLKwoK2jJIrW53rqkbex3561lJDdyMH2d6WhU7kVoZgD0ylAHoHG8wr8GNhq1VYzq2v8t2YK45EwrXN09Xf-9i0-Wx7kCgXo0GXqOlwN2__dbSpjp3miThIvVfQnI99EEh8WtihS_Qd7oevNOhftfPz5HWpZeVHf33BzypFw3J-AAZqs9cVMnPQCeC_7YYk-dwbZH4LEdtfH-V24hjDWFv-xCWoBjpyeDwM1_XUGZQFXo23ni7b9gdSowY_9vcPGWZK_rnX0JXx2y7KZiukl8WtQGm1lsuVsQRJ5dbwgafziXjiqoSm8erw0BHxRkIxpPKHdWcXvfzsiaSVBOMvCMf1KKLLQS2oSXpFvuOttQ1X91kjwVeROPUBu5nQD2gHfqKqwVUzjrRUwpy2udpeFqVIwMTcmBPmbzK89SJ2ZGO7hObf8J7Ke-mVJQCKrwBjEm4tj1BO_3nPI8DGySxiN9I23yz93MpFQ2VAOOBpqXy2Q3ceqH2jrdsaBtVdq8R0HPgBWrzg_uKjg_glZnrR-_tuq1m54Sn2s29t1lIQ6MuZBzyYtfmpnsfLIZcZxN9GNAOJmqCl03IlwCgoaDLqw9tm8g5iMk0B6XqzciMdwz76GBsC-F29acqksU0
https://onlinelibrary.wiley.com/doi/abs/10.1002/ddr.21636
https://onlinelibrary.wiley.com/doi/abs/10.1002/ddr.21636
https://onlinelibrary.wiley.com/doi/abs/10.1002/ddr.21636
https://diabetesjournals.org/clinical/article-abstract/39/4/439/137640/Imeglimin

Citation: Bando H, Okada M, Iwatsuki N, Sakamoto K and Ogawa T (2022). Improved HbA1c value by combined treatment of Dulaglutide and Imeglimin for patient

with type 2 diabetes mellitus (T2DM). Int J Endocrinol Diabetes 5(1): 135

DOI: https://doi.org/10.36266/1JED/135

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Dubourg J, Ueki K, Grouin JM, Fouqueray P. Efficacy and safety
of imeglimin in Japanese patients with type 2 diabetes: a 24-week,
randomized, double-blind, placebo-controlled, dose-ranging phase
2b trial. Diabetes Obes Metab 2021; 23: 800-810.

Okada M, Bando H, Iwatsuki N, Ogawa T, Sakamoto K. Clinical
Efficacy of Imeglimin (Twymeeg) for Elderly Patient with Type 2
Diabetes Mellitus (T2DM). Asp Biomed Clin Case Rep. 2022; 5:
33-37.

Bando H. Sodium-glucose co-transporter-2 inhibitor (SGLT2i) may
contribute late-aging and longevity. Recent Res Endocrinol Metab
Dis. 2021; 3; 27-30.

Ebe K, Hashimoto M, Bando H, Bando M, Muneta T. Proposal of
Meal Tolerance Test (MTT) For Investigating Ability of Insulin
Secretion for Small Carbohydrate Load. Diab Res Open Access.
2020; 2: 31-37.

Takehisa Y, Bando H. Elderly diabetic patients with effective add-
on therapy of dulaglutide as a GLP-1 receptor analogue (GLP1
RA). Edel J Biomed Res Rev. 2020; 2: 31-35.

Bando H, Iwatsuki N, Ogawa T and Sakamoto K. Investigation for
Daily Profile of Blood Glucose by the Administration of
Canagliflozin and Xultophy (Ideglira). Int J Endocrinol Diabetes
2022;5: 129.

Iwatsuki N, Bando H, Okada M. Pharmacological Characteristic of
Imeglimin (Twymeeg) For Dual Mechanism to Insulin Secretion
and Resistance. SunText Rev Pharm Sci. 2022; 3: 113.
Abdelhaleem IA, Salamah HM, Alsabbagh FA, Eid AM, Hussien
HM, Mohamed NI, et al. Efficacy and safety of imeglimin in
patients with type 2 diabetes mellitus: A systematic review and
meta-analysis of randomized clinical trials. Diabetes Metab Syndr.
2021; 15: 102323.

Fouqueray P, Pirags V, Diamant M, Schernthaner G; Lebovitz HE;
Inzucchiet SE et al. The efficacy and safety of imeglimin as add-on
therapy in patients with type 2 diabetes inadequately controlled
with sitagliptin monotherapy. Diabetes Care. 2014; 37: 1924-1930.
Dubourg J, Fouqueray P, Quinslot D, Grouin JM, Kaku K. Long-
term safety and efficacy of imeglimin as monotherapy or in
combination with existing antidiabetic agents in Japanese patients
with type 2 diabetes (TIMES 2): A 52-week, open-label,
multicentre phase 3 trial. Diabetes Obes Metab. 2021.

Funazaki S, Yoshida M, Yamada H, Kakei M, Kawakami M,
Nagashima S, et al. A novel mechanism of imeglimin-mediated
insulin secretion via the cCADPR-TRP channel pathway. J Diabetes
Investig. 2022; 13: 34-41.

Biessels GJ, Staekenborg S, Brunner E, Brayne C, Scheltens P. Risk
of dementia in diabetes mellitus: a systematic review. Lancet
Neurol 2006; 5: 64-74.

Gudala K, Bansal D, Schifano F, Bhansali A. Diabetes mellitus and
risk of dementia: a metaanalysis of prospective observational
studies. J Diabetes Investig. 2013; 4: 640-650.

American Diabetes Association Professional Practice Committee.
4. Comprehensive medical evaluation and assessment of
comorbidities: Standards of Medical Care in Diabetes-2022.
Diabetes Care. 2022; 4: S46-S59.

Maddy AJ, Tosti A. Hair and nail diseases in the mature patient.
Clin Dermatol. 2018; 36:159-166.

Heymann WR. Glucose Monitoring Dermopathy. Skinmed.

Pubtexto Publishers | www.pubtexto.com

23.

24,

25.

26.

27.

28.

2018;16: 74-75.

Pearson-Stuttard J, Bennett J, Cheng YJ, Vamos EP, Cross AJ, Ezzati
M, et al. Trends in predominant causes of death in individuals with and
without diabetes in England from 2001 to 2018: an epidemiological
analysis of linked primary care records. Lancet Diabetes Endocrinol.
2021; 9:165-173.

Luk AO, Ma RC, Lau ES, Yang X, Lau WW, Yu LW, et al. Risk
association of HbAlc variability with chronic kidney disease and
cardiovascular disease in type 2 diabetes: prospective analysis of the
Hong Kong Diabetes Registry. Diabetes Metab Res Rev. 2013; 29:384-
390.

Bergenstal RM, Kerr MSD, Roberts GJ, Souto D, Nabutovsky Y,
Hirsch IB. Flash CGM Is Associated With Reduced Diabetes Events
and Hospitalizations in Insulin-Treated Type 2 Diabetes. J Endocr Soc.
2021; 5: bvab013.

Echouffo-Tcheugui JB, Zhao S, Brock G, Matsouaka RA, Kline D,
Joseph JJ. Visit-to-Visit Glycemic Variability and Risks of
Cardiovascular Events and All-Cause Mortality: The ALLHAT Study.
Diabetes Care. 2019; 42: 486-493.

Li S, Nemeth I, Donnelly L, Hapca S, Zhou K, Pearson ER. Visit-to-
Visit HbAlc Variability Is Associated With Cardiovascular Disease
and Microvascular Complications in Patients With Newly Diagnosed
Type 2 Diabetes. Diabetes Care. 2020; 43: 426-432.

Sheng CS, Tian J, Miao Y, Cheng Y, Yang Y, Reaven PD, et al.
Prognostic Significance of Long-term HbAlc Variability for All-Cause
Mortality in the ACCORD Trial. Diabetes Care. 2020; 43: 1185-1190.

Int J Endocrinol Diabetes


https://doi.org/10.36266/IJED/135
https://dom-pubs.onlinelibrary.wiley.com/doi/full/10.1111/dom.14285
https://dom-pubs.onlinelibrary.wiley.com/doi/full/10.1111/dom.14285
https://dom-pubs.onlinelibrary.wiley.com/doi/full/10.1111/dom.14285
https://dom-pubs.onlinelibrary.wiley.com/doi/full/10.1111/dom.14285
https://asploro.com/wp-content/uploads/2022/02/Clinical-Efficacy-of-Imeglimin-Twymeeg-for-Elderly-Patient-with-Type-2-Diabetes-Mellitus-T2DM.pdf
https://asploro.com/wp-content/uploads/2022/02/Clinical-Efficacy-of-Imeglimin-Twymeeg-for-Elderly-Patient-with-Type-2-Diabetes-Mellitus-T2DM.pdf
https://asploro.com/wp-content/uploads/2022/02/Clinical-Efficacy-of-Imeglimin-Twymeeg-for-Elderly-Patient-with-Type-2-Diabetes-Mellitus-T2DM.pdf
https://asploro.com/wp-content/uploads/2022/02/Clinical-Efficacy-of-Imeglimin-Twymeeg-for-Elderly-Patient-with-Type-2-Diabetes-Mellitus-T2DM.pdf
https://www.rriemd.com/index.php/rriemd/article/view/18/18
https://www.rriemd.com/index.php/rriemd/article/view/18/18
https://www.rriemd.com/index.php/rriemd/article/view/18/18
https://asploro.com/wp-content/uploads/2020/06/Proposal-of-Meal-Tolerance-Test-MTT-For-Investigating-Ability-of-Insulin-Secretion-for-Small-Carbohydrate-Load.pdf
https://asploro.com/wp-content/uploads/2020/06/Proposal-of-Meal-Tolerance-Test-MTT-For-Investigating-Ability-of-Insulin-Secretion-for-Small-Carbohydrate-Load.pdf
https://asploro.com/wp-content/uploads/2020/06/Proposal-of-Meal-Tolerance-Test-MTT-For-Investigating-Ability-of-Insulin-Secretion-for-Small-Carbohydrate-Load.pdf
https://asploro.com/wp-content/uploads/2020/06/Proposal-of-Meal-Tolerance-Test-MTT-For-Investigating-Ability-of-Insulin-Secretion-for-Small-Carbohydrate-Load.pdf
https://edelweisspublications.com/articles/48/678/elderly-diabetic-patients-with-effective-add-on-therapy
https://edelweisspublications.com/articles/48/678/elderly-diabetic-patients-with-effective-add-on-therapy
https://edelweisspublications.com/articles/48/678/elderly-diabetic-patients-with-effective-add-on-therapy
https://www.pubtexto.com/pdf/?investigation-for-daily-profile-of-blood-glucose-by-the-administration-of-canagliflozin-and-xultophy-ideglira
https://www.pubtexto.com/pdf/?investigation-for-daily-profile-of-blood-glucose-by-the-administration-of-canagliflozin-and-xultophy-ideglira
https://www.pubtexto.com/pdf/?investigation-for-daily-profile-of-blood-glucose-by-the-administration-of-canagliflozin-and-xultophy-ideglira
https://www.pubtexto.com/pdf/?investigation-for-daily-profile-of-blood-glucose-by-the-administration-of-canagliflozin-and-xultophy-ideglira
https://suntextreviews.org/doi/pdf/10.51737/2766-5232.2022.013
https://suntextreviews.org/doi/pdf/10.51737/2766-5232.2022.013
https://suntextreviews.org/doi/pdf/10.51737/2766-5232.2022.013
https://www.sciencedirect.com/science/article/abs/pii/S187140212100343X
https://www.sciencedirect.com/science/article/abs/pii/S187140212100343X
https://www.sciencedirect.com/science/article/abs/pii/S187140212100343X
https://www.sciencedirect.com/science/article/abs/pii/S187140212100343X
https://www.sciencedirect.com/science/article/abs/pii/S187140212100343X
https://diabetesjournals.org/care/article/37/7/1924/37712/The-Efficacy-and-Safety-of-Imeglimin-as-Add-on
https://diabetesjournals.org/care/article/37/7/1924/37712/The-Efficacy-and-Safety-of-Imeglimin-as-Add-on
https://diabetesjournals.org/care/article/37/7/1924/37712/The-Efficacy-and-Safety-of-Imeglimin-as-Add-on
https://diabetesjournals.org/care/article/37/7/1924/37712/The-Efficacy-and-Safety-of-Imeglimin-as-Add-on
https://dom-pubs.onlinelibrary.wiley.com/doi/full/10.1111/dom.14613
https://dom-pubs.onlinelibrary.wiley.com/doi/full/10.1111/dom.14613
https://dom-pubs.onlinelibrary.wiley.com/doi/full/10.1111/dom.14613
https://dom-pubs.onlinelibrary.wiley.com/doi/full/10.1111/dom.14613
https://dom-pubs.onlinelibrary.wiley.com/doi/full/10.1111/dom.14613
https://onlinelibrary.wiley.com/doi/full/10.1111/jdi.13669
https://onlinelibrary.wiley.com/doi/full/10.1111/jdi.13669
https://onlinelibrary.wiley.com/doi/full/10.1111/jdi.13669
https://onlinelibrary.wiley.com/doi/full/10.1111/jdi.13669
https://www.sciencedirect.com/science/article/abs/pii/S1474442205702842
https://www.sciencedirect.com/science/article/abs/pii/S1474442205702842
https://www.sciencedirect.com/science/article/abs/pii/S1474442205702842
https://onlinelibrary.wiley.com/doi/full/10.1111/jdi.12087
https://onlinelibrary.wiley.com/doi/full/10.1111/jdi.12087
https://onlinelibrary.wiley.com/doi/full/10.1111/jdi.12087
https://diabetesjournals.org/care/article/45/Supplement_1/S46/138926/4-Comprehensive-Medical-Evaluation-and-Assessment
https://diabetesjournals.org/care/article/45/Supplement_1/S46/138926/4-Comprehensive-Medical-Evaluation-and-Assessment
https://diabetesjournals.org/care/article/45/Supplement_1/S46/138926/4-Comprehensive-Medical-Evaluation-and-Assessment
https://diabetesjournals.org/care/article/45/Supplement_1/S46/138926/4-Comprehensive-Medical-Evaluation-and-Assessment
https://www.sciencedirect.com/science/article/abs/pii/S0738081X17301979
https://www.sciencedirect.com/science/article/abs/pii/S0738081X17301979
https://europepmc.org/article/med/29551122
https://europepmc.org/article/med/29551122
https://onlinelibrary.wiley.com/doi/abs/10.1002/dmrr.2404
https://onlinelibrary.wiley.com/doi/abs/10.1002/dmrr.2404
https://onlinelibrary.wiley.com/doi/abs/10.1002/dmrr.2404
https://onlinelibrary.wiley.com/doi/abs/10.1002/dmrr.2404
https://onlinelibrary.wiley.com/doi/abs/10.1002/dmrr.2404
https://academic.oup.com/jes/article/5/4/bvab013/6126709?login=true
https://academic.oup.com/jes/article/5/4/bvab013/6126709?login=true
https://academic.oup.com/jes/article/5/4/bvab013/6126709?login=true
https://academic.oup.com/jes/article/5/4/bvab013/6126709?login=true
https://diabetesjournals.org/care/article/42/3/486/36153/Visit-to-Visit-Glycemic-Variability-and-Risks-of
https://diabetesjournals.org/care/article/42/3/486/36153/Visit-to-Visit-Glycemic-Variability-and-Risks-of
https://diabetesjournals.org/care/article/42/3/486/36153/Visit-to-Visit-Glycemic-Variability-and-Risks-of
https://diabetesjournals.org/care/article/42/3/486/36153/Visit-to-Visit-Glycemic-Variability-and-Risks-of
https://discovery.dundee.ac.uk/ws/files/39407228/DC19_0823.R1_Proof_hi_2_.pdf
https://discovery.dundee.ac.uk/ws/files/39407228/DC19_0823.R1_Proof_hi_2_.pdf
https://discovery.dundee.ac.uk/ws/files/39407228/DC19_0823.R1_Proof_hi_2_.pdf
https://discovery.dundee.ac.uk/ws/files/39407228/DC19_0823.R1_Proof_hi_2_.pdf
https://diabetesjournals.org/care/article/43/6/1185/35679/Prognostic-Significance-of-Long-term-HbA1c
https://diabetesjournals.org/care/article/43/6/1185/35679/Prognostic-Significance-of-Long-term-HbA1c
https://diabetesjournals.org/care/article/43/6/1185/35679/Prognostic-Significance-of-Long-term-HbA1c

