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Abstract

As a result of worsening of diabetes mellitus control to 9.1% 
hemoglobin A1c, a 61-year-old male Japanese patient began treat-
ment with once-weekly subcutaneous injection of 0.75mg dulaglu-
tide (a glucagon-like peptide-1 receptor agonist) alone. As a result, 
he demonstrated excellent diabetes mellitus control at an approxi-
mate 6.0% to 6.7% hemoglobin A1c level with this treatment alone 
for 5 years. The insulin secretion activity was well maintained as 
assessed by the HOMA-β score from 2.7 to 10.2. Interestingly, slight 
increase of insulin resistance, as assessed by the HOMA-IR was ob-
served from 0.7 to 1.1. Taken together, the mild increase of insulin 
secretion may have been a positive reaction to keep good control 
of diabetes mellitus in response to slightly increased insulin resis-
tance. Thus, a long-lasting favorable effect of treatment with du-
laglutide alone, not only for diabetes mellitus control, but also for 
keeping insulin secretion, was demonstrated by this patient.
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Introduction

A recent IDF report indicated that the number of patients 
with diabetes mellitus globally is now approximately 800 mil-
lion, which will increase by 8 million annually [1]. Almost all pa-
tients are expected to have type 2 diabetes mellitus, and an ap-
propriate prevention program and effective and safe treatment 
regimens are essential. Fortunately, dipeptidyl peptidase-4 
inhibitors and glucagon-like peptide-1 receptor agonist (GLP- 
1RA) stimulate insulin secretion in response to diet-induced 
hyperglycemia, without the risk of hypoglycemia, which is in 
contrast to sulfonylureas (SUs) and/or insulin [2-4].

GLP-1 RA has been also reported to be useful not only to 
control diabetes, but also to reduce the risks of cardiovascular 
diseases, obesity and renal disorders [4]. The mechanisms of 
GLP-1RA-stimulated insulin release in pancreatic β-cells are dis-
played in Figure 1. Briefly, GLP-1RA stimulates pancreatic β-cells 

to increase the production and release of insulin through in-
creasing Cyclic Adenosine Monophosphate (cAMP) production 
and calcium (Ca2+) elevation, followed by protein kinase A acti-
vation, leading to upregulation of proinsulin gene transcription 
and subsequent insulin secretion [3].

The SU group of drugs stimulate β-cells to secrete insulin, 
irrespective of the blood glucose concentration; thus, the risk 
of hypoglycemia is high. In addition, the accumulation of β-cell 
damage following long-term SU drug use frequently leads to 
the requirement for insulin treatment. By contrast, GLP-1RA 
drugs are believed to stimulate insulin secretion without dam-
aging β-cells [2-4]. However, the long-term effects of GLP-1RA 
treatment on β-cell function and insulin secretion requires fur-
ther investigation [4,5].
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Case Report

We report a patient who achieved a significant long-term ef-
fect with GLP-1RA treatment alone. A 42-year-old man (height: 
163cm; weight: 55.0kg; body mass index: 20.7kg/m2) was di-
agnosed with type 2 diabetes mellitus in 1998. Until 2016, his 
diabetes mellitus was well controlled by diet, exercise, and 
daily 40mg oral gliclazide: SU treatment. From 2016 to 2017, 
his diabetes mellitus control worsened (>8.0% hemoglobin A1c 
(HbA1c) (Figure 2A) without any sign of improvement, suggest-
ing that the gliclazide treatment had lost its effectiveness. The 
patient did not have obesity or anti-glutamic acid decarboxyl-
ase antibody [6]. During worsening, he did not experience flu-
like syndrome, and he was negative for the virus-induced dia-
betes susceptibility gene, Tyrosine kinase 2 promoter variant 
[7,8], suggesting that autoimmunity or viral infection did not 
contribute to the deterioration in his condition. In July 2017, 
dulaglutide injection therapy was suggested. However, because 
his brother who also had type 2 diabetes mellitus and had re-
ceived multiple daily insulin injections for 10 years, suddenly 
died in the bathroom of an unknown cause, he first refused 
the therapy. Three months later, his diabetes mellitus control 
deteriorated to a HbA1c level of 9.1%. His insulin secretion ac-
tivity decreased, as assessed by a fasting C-peptide concentra-
tion of 0.8ng/ml, an insulin concentration of 1.4μU/ml, and a 
homeostatic model assessment of β-cell function (HOMA-β) [9] 
score of 2.7. Fortunately, he understood the difference between 
daily insulin therapy and once-weekly subcutaneous injection 
of 0.75mg dulaglutide. Since he did not like to be given drugs, 
he accepted dulaglutide alone treatment. This treatment en-
abled him to obtain excellent control of diabetes mellitus with 
a 6.0%–6.7% HbA1c level for 5 years (Figure 2A). Throughout 
the observation period, he had kept body weight around 55.5kg 
and good exercise every day. His clinical data regarding liver, 
kidney, electrolyte, and uric acid all showed normal without hy-
perlipidemia. In addition, he had no diabetic retinopathy nor 
microalbuminuria. His insulin secretion was well maintained, 

and the fasting insulin concentration moderately increased to 
2.8μU/ml, with a HOMA-β score of 10.2 (Figure 2B), which was 
consistent with the mild elevation in the fasting C-peptide con-
centration from 0.8 to 1.1ng/ml. Interestingly, slight increase of 
insulin resistance, as assessed by the HOMA-IR [10], was ob-
served from 0.7 to 1.1 (Figure 2B). Taken together, the mild in-
crease of insulin secretion may have been a positive reaction to 
keep good control of diabetes mellitus in response to slightly 
increased insulin resistance.

Thus, a long-lasting favorable effect with dulaglutide treat-
ment alone on diabetes mellitus control and insulin secretion 
was evident in this case. Because aging is an important factor 
associated with impaired β-cell function and increased insulin 
resistance [11], the mild increase in insulin secretion in this pa-
tient may play a role against the worsening of insulin resistance.

Discussion

We report that dulaglutide, a GLP-1RA, provided excellent 
control of blood glucose concentration for 5 years in a 66-year-
old Japanese man with type 2 diabetes mellitus, with well main-
tained insulin secretion. Although the long-term favorable ef-
fect of GLP- 1RA treatment has been reported, the significant 
improvement was not maintained for more than 12 months [5]. 
Actually, its effectiveness reduced year on year over a 72-month 
observation period [5]. By contrast, as shown in the present 
case study, dulaglutide: GLP-1RA therapy alone provided excel-
lent blood glucose control for 5 years without losing its effec-
tiveness. In a previous study, all patients received combinations 
of other anti-diabetic drugs. Most importantly, 45.9% of the 
patients received SUs [5], suggesting that long-term SU drug 
combination therapy may reduce the long-term effectiveness 
of GLP-1RA.

Control of diabetes mellitus is influenced by many factors, 
including body weight, age, sex, duration, exercise, race [11,12], 
and combinations of other anti-diabetic drugs.

Because the patient rejected being prescribed other drugs, 
he had been taking only dulaglutide, which was not combined 
with other drugs. Although the contribution of these factors 
remains to be clarified, this case demonstrated the effective-
ness of long- term dulaglutide treatment alone, not only for the 
control of diabetes mellitus, but also for maintaining good in-
sulin secretion in a patient with type 2 diabetes mellitus. Thus, 
dulaglutide treatment alone is a good choice for the treatment 
of type 2 diabetes mellitus. This case report not only promotes 
the use of GLP-1RA alone therapy for the treatment of diabe-
tes mellitus, but it also enhances clinical research to assess 
the significance of GLP-1RA application and to find combined 
appropriate anti-diabetes drug(s) not to reduce the long-term 
effectiveness of GLP-1RA for the treatment of type 2 diabetes 
mellitus.
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Figure 1: The mechanisms of GLP-1RA-stimulated insulin release 
in pancreatic β-cells.
*ATP: adenosine triphosphate; GLUT2, glucose transporter 2; K, potassium; 
PRIG: promoter region of insulin gene.

Figure 2: Clinical time course of the patient.
A: Profile of fasting blood glucose and hemoglobin A1c (HbA1c).
B: Profile levels of homeostasis model assessment of β cell function 
(HOMA-β) and insulin resistance (HOMA-IR).
Gliclazide (Gli): 40mg/day; Dulaglutide: 0.75mg subcutaneous injection/
week



Submit your Manuscript | www.austinpublishinggroup.com Austin J Endocrinol Diabetes 10(1): id1099 (2023) - Page - 03

Austin Publishing Group

Data Availability Statement

All of the data described in this case report are available 
freely.

Conflict of Interest

SN, KM, TS, ES, and AM have no conflicts of interest. HT 
received grants from Astellas Pharma Inc. and AbbVie Inc. KA 
received grants from Sumitomo Pharma, Mitsubishi Tanabe 
Pharma, and Novo Nordisk Pharma.

Acknowledgments

The financial assistance from Japan IDDM network to cover 
the cost of the genetic analysis of the TYK2 gene is greatly ap-
preciated. The authors thank Ai Miyashita, Miyuki Fujino, Nami 
Kitahara, Miho Nakamura, Yuki Nakashima, Mari Oda, Narumi 
Furuie, and Keiko Watanabe as RNs for their significant clinical 
care contributions. We thank Edanz (https://jp.edanz.com/ac) 
for editing a draft of this manuscript.

Contribution of Each Author

SN took clinical care of the patient, collected the clinical 
data, and wrote the report. KM assessed the laboratory data, 
performed genetic analysis of the TYK2 gene, drew the figure, 
and co-wrote the report.

TS contributed to patient care and clinical data collection. ES 
took clinical care of the patient.

AM took clinical care of the patient.

HT contributed to the analysis of the clinical data.

KA contributed to the analysis of the clinical data and co-
wrote the manuscript.

References

1. IDF Diabetes Atlas. 10th ed. 20: 1-142.

2. Gilbert MP, Pratley RE. GLP-1 analogs and DPP-4 inhibitors in 
type 2 diabetes therapy: review of head-to-head clinical trials. 
Front Endocrinol. 2020; 11: 178.

3. Bain EK, Bain SC. Recent developments in GLP-1RA therapy: A 
review of the latest evidence of efficacy and safety and differ-
ences within the class. Diabetes Obes Metab. 2021; 23: 30-39.

4. Mayendraraj A, Osenkilde MM, Sasbjerg L. GLP-1 and GIP recep-
tor signaling in beta cells- A review of receptor interactions and 
co-stimulation. Peptides. 2022: 151: 70749.

5. Kwan AYK, Gerstein HC, Basile J, Xavier D, Maldonado JM, et al. 
HbA1c reduction in dulaglutide-treated patients irrespective of 
duration of diabetes, microvascular disease, and BMI: A post 
hoc analysis from the REWIND trial. Diabetes Care. 2022: 45: 
547-554.

6. Lundgren VM, Isomaa B, Lyssenko V, Laurila E, Korhonen P, et 
al. GAD antibody positivity predicts type 2 diabetes in an adult 
population. Diabetes. 2010: 59: 416-422.

7. Nagafuchi S, Kamada Y, Hirakawa K, Tsutsu N, Minami M, et al. 
TYK2 promoter variant and diabetes mellitus in the Japanese. 
EBioMedicine. 2015; 2: 744-749.

8. Mori H, Takahashi H, Mine K, Higashimoto K, Inoue K, et al. TYK2 
promoter variant is associated with impaired insulin secretion 
and lower insulin resistance in Japanese type 2 diabetes pa-
tients. Genes. 2021; 12: 400.

9. Cersosimo EM, Solis-Herrera C, Trautmann ME, Malloy J. Triplitte 
CL. Assessment of pancreatic -cell function: review of meth-
ods and clinical applications. Curr Diabetes Rev. 2014; 10: 2-42.

10. Zhang W, Tang Y, Huang J, Yang Y, Yang Q, et al. Efficacy of in-
sulin supplementation in improving insulin control, HbA1c and 
HOMA-IR inpatients with type 2 diabetes: a systemic review and 
meta-analysis of randomized controlled trials. J Clin Biochem 
Nutr. 2020; 66: 176-183.

11. Chang AM, Halter JB. Aging and insulin secretion. Am J Physiol 
Endocrinol Metab. 2003; 284: E7-12.

12. Kolb H, Martin S. Environmental/lifestyle factors in the patho-
genesis and prevention of type 2 diabetes. BMC Med. 2017; 15: 
131.

https://pubmed.ncbi.nlm.nih.gov/32308645/
https://pubmed.ncbi.nlm.nih.gov/32308645/
https://pubmed.ncbi.nlm.nih.gov/32308645/
https://pubmed.ncbi.nlm.nih.gov/34324260/
https://pubmed.ncbi.nlm.nih.gov/34324260/
https://pubmed.ncbi.nlm.nih.gov/34324260/
https://pubmed.ncbi.nlm.nih.gov/35065096/
https://pubmed.ncbi.nlm.nih.gov/35065096/
https://pubmed.ncbi.nlm.nih.gov/35065096/
https://pubmed.ncbi.nlm.nih.gov/35043140/
https://pubmed.ncbi.nlm.nih.gov/35043140/
https://pubmed.ncbi.nlm.nih.gov/35043140/
https://pubmed.ncbi.nlm.nih.gov/35043140/
https://pubmed.ncbi.nlm.nih.gov/35043140/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2809967/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2809967/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2809967/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4534683/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4534683/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4534683/
https://pubmed.ncbi.nlm.nih.gov/24524730/
https://pubmed.ncbi.nlm.nih.gov/24524730/
https://pubmed.ncbi.nlm.nih.gov/24524730/
https://pubmed.ncbi.nlm.nih.gov/32523243/
https://pubmed.ncbi.nlm.nih.gov/32523243/
https://pubmed.ncbi.nlm.nih.gov/32523243/
https://pubmed.ncbi.nlm.nih.gov/32523243/
https://pubmed.ncbi.nlm.nih.gov/32523243/
https://pubmed.ncbi.nlm.nih.gov/12485807/
https://pubmed.ncbi.nlm.nih.gov/12485807/
https://pubmed.ncbi.nlm.nih.gov/28720102/
https://pubmed.ncbi.nlm.nih.gov/28720102/
https://pubmed.ncbi.nlm.nih.gov/28720102/

	Abstract 
	Introduction
	Case Report 
	Discussion
	Author Statements 
	References
	Figure 1
	Figure 2

