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1. Introduction

Medical care advances have enabled older adults with 
multiple comorbidities to live independently. However, 
they are vulnerable to physical, psychological, and social 
frailty, predisposing them to adverse health outcomes, 
including disability and mortality. The prevalence of 
frailty, a pre-disability state, is increasing. Sarcopenia, 
defined as the age-related loss of muscle mass and 
strength, is a major underlying cause of frailty. The 
prevalence of sarcopenia in older adults is approximately 
1% in both men and women (1). Age-related decline 
in skeletal muscle is a key contributor to reduced 
muscle strength, with muscle mass decreasing at an 
annual rate of 1–2% from the 30s, with 30–40% loss 
by the 80s compared to that in the 20s. The importance 
of mitochondrial function in suppressing declines in 
the number of skeletal muscle stem cells has been 
highlighted (2). Mitochondria, present in nearly all cells 
except for erythrocytes, possess their own DNA and 
undergo replication, fusion, and fission. Mitochondrial 
dysfunction leads to impaired insulin secretion and 
contributes to the pathogenesis of type 2 diabetes (3). 
Consequently, patients with diabetes are at an increased 

risk of developing frailty and sarcopenia (4). Although 
multiple recent glucose-lowering agents have improved 
glycemic control among patients with type 2 diabetes 
(5), frailty and sarcopenia remain significant clinical 
challenges.
	 Imeglimin, a novel oral antidiabetic agent, was 
launched in September 2021 in Japan. While its 
chemical structure is similar to that of metformin, 
imeglimin belongs to a distinct class called "glimins" 
(6). Imeglimin enhances glucose-dependent insulin 
secretion by improving mitochondrial function (7). It 
can exert extrapancreatic effects on skeletal muscle 
and the liver by reducing oxidative stress (8-10). These 
unique mechanisms raise the possibility of imeglimin 
attenuating age-related decline in skeletal muscles, 
thereby contributing to the prevention of frailty in older 
adults. However, no previous studies have specifically 
examined the effects of imeglimin on reducing frailty 
risk. Therefore, in this study, we aimed to (i) investigate 
the real-world use of imeglimin in older adults in 
Japan using data from the National Database of Health 
Insurance Claims and Specific Health Checkups of Japan 
(NDB) and (ii) present a long-term case of an older 
patient with type 2 diabetes who maintained glycemic 
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control, muscle-related parameters (creatine kinase [CK], 
creatinine [CRE], estimated glomerular filtration rate 
[eGFR]), nutritional status (albumin [Alb]) (11), and 
inflammation (C-reactive protein [CRP]) (12) during 
imeglimin therapy.

2. Methods

2.1. Prescription trends of imeglimin by age group

We used open data from the NDB, first released in 2014 
by the Ministry of Health, Labor, and Welfare. The 
NDB provides statistical data that reflect the current 
status of medical care and health checkups in Japan. In 
this study, we extracted prescription data for imeglimin 
from the NDB open data for the fiscal years 2021–2023 
(13), corresponding to the period after its market launch. 
Prescription data were obtained from the category 
"prescription drugs" and included quantities stratified 
by sex, age group, and drug class, across outpatient 
(in-hospital and out-of-hospital) and inpatient settings. 
The proportion of prescriptions in each age group was 
calculated.

2.2. Case report

The patient was an octogenarian. In 2005, she was 
diagnosed with type 2 diabetes with an HbA1c level of 
8.5%; dietary therapy was initiated. Pharmacotherapy 
was started in 2006 with voglibose (0.9 mg/day) 
and glimepiride (2 mg/day), resulting in an HbA1c 
improvement of 6.3%; however, treatment was 
discontinued by the patient in the same year. In 2009, 
during a municipal health checkup, her HbA1c level was 
9.5%, and voglibose was restarted, but she discontinued 
treatment. In 2011, another health checkup revealed 

diabetes (HbA1c: 8.6%), leading to voglibose re-
initiation; however, poor adherence prompted a switch 
to sitagliptin (50 mg/day), which reduced HbA1c to 
6.9%. Subsequent weight gain necessitated the addition 
of metformin (500 mg/day) and pioglitazone (15 mg/
day) in 2013. HbA1c levels stabilized in the 6% range 
until 2017, when the treatment was discontinued. In 
2019, HbA1c increased to 11.4%, and treatment with 
dulaglutide (0.75 mg/week) and dapagliflozin (5 mg/
day) was initiated, improving HbA1c to 7%. However, 
glycemic control worsened to 8%, and imeglimin (2000 
mg/day) was introduced in 2022. Since then, no changes 
have been made to the regimen, and treatment has 
been continued. Informed consent was obtained from 
the patient in accordance with institutional and ethical 
guidelines.

3. Results and Discussion

Table 1 shows the proportion of imeglimin prescriptions 
by age group from 2021 to 2023. The total number 
of tablets dispensed increased from 58.15 million in 
2022 to 143.31 million in 2023. In both years, patients 
in their 70s accounted for approximately 30% of all 
prescriptions, representing the largest proportion, 
followed by those in their 60s. The proportion of patients 
aged ≥ 80 years increased from 2022 to 2023.
	 Table 2 summarizes the clinical course after the 
initiation of imeglimin treatment. HbA1c levels were 
consistently maintained within the 7% range and 
improved to 7.1% after 30 months of therapy. CK 
and creatinine levels remained stable. Renal function 
assessed using CRE and eGFR showed no evidence of 
deterioration. Nutritional status (Alb) and inflammation 
(CRP) were stable throughout the observation period. 
Clinically, the patient maintained independent walking 
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Table 1. Proportion of imeglimin prescriptions by age group from 2021 to 2023

FY2021
FY2022
FY2023

under 10 years old

0
0
0

10s

0
   0.0
   0.1

80 years and older

0
 15.6
 16.7

20s

0
   0.6
   0.4

30s

0
   2.5
   2.2

40s

0
   9.4
   8.3

50s

0
 20.2
 19.7

60s

0
 22.7
 22.6

70s

0
 29.0
 30.0

Table 2. Clinical course of the patient after initiation of imeglimin

HbA1c (%)
CK (U/L)
CRE (mg/dL)
eGFR
(mL/min/1.73 m2)
Alb (g/dL)
CRP (mg/L)

6 months before 
the start

  8
49
  0.67
63

  4.5
  0.06

at the start of 
treatment

  8.4
52
  0.7
60

  4.4
  0.13

6 months post-
initiation

  7.5
40
  0.69
61

  4.6
  0.22

12 months post-
initiation

  7.2
48
  0.6
61

  4.6
  0.11

18 months post-
initiation

  7.6
51
  0.64
66

  4.6
  0.06

24 months post-
initiation

  7.5
45
  0.69
61

  4.4
  0.04

30 months post-
initiation

  7.1
51
  0.69
61

  4.4
  0.03

HbA1c, hemoglobin A1c; CK, creatine kinase; CRE, creatinine; eGFR, estimated glomerular filtration rate; Alb, albumin; CRP, C-reactive 
protein.
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setting, and therefore the present findings should be 
interpreted as merely suggestive. Third, lifestyle factors 
such as diet, physical activity, and nutritional status were 
not fully controlled during the 30-month observation 
period, and the potential positive influence of these 
factors on the outcomes cannot be ruled out. Moreover, 
because this study used aggregated data from the NDB 
Open Data, detailed patient-level information such 
as baseline characteristics, concomitant medications, 
and comorbidities could not be obtained. Although 
detailed individual-level analyses were not feasible in 
the present study, we acknowledge the importance of 
these characteristics and will consider incorporating such 
analyses in future investigations using datasets that allow 
linkage at the individual level. In addition, although our 
analysis demonstrated a substantial increase in imeglimin 
prescriptions after its launch, this trend only reflects 
growing clinical utilization and acceptance and does not 
indicate that imeglimin has superior efficacy or safety 
compared with other antidiabetic medications. Although 
the observation period of 30 months was relatively long, 
further follow-up with advanced age and analysis of 
multiple cases is required.
	 Our results suggest that imeglimin contributes to 
stable glycemic control in older adults with type 2 
diabetes and may help attenuate the progression of 
frailty and sarcopenia. Future prospective studies with 
larger cohorts are needed to comprehensively evaluate 
the effects of imeglimin on muscle mass, muscle 
strength, physical function, and frailty-related outcomes, 
using standardized assessment tools and incorporating 
indicators of nutritional status and chronic inflammation. 
In addition, more rigorous study designs such as 
prospective cohort studies targeting older adults at high 
risk of frailty or sarcopenia, or randomized controlled 
trials with active comparators are essential to clarify the 
potential role of imeglimin as a therapeutic option for 
frailty prevention in older patients with diabetes.
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