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Introduction

A recent IDF report indicated that the number of patients

Abstract

As a result of worsening of diabetes mellitus control to 9.1%
hemoglobin Alc, 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 Alc level with this treatment alone
for 5 years. The insulin secretion activity was well maintained as
assessed by the HOMA-B 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.

Keywords: B-cell; Dulaglutide; Glucagon-like peptide-1 receptor
agonist (GLP-1RA); Insulin resistance; Type 2 diabetes mellitus

to increase the production and release of insulin through in-

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 B-cells are dis-
played in Figure 1. Briefly, GLP-1RA stimulates pancreatic B-cells

creasing Cyclic Adenosine Monophosphate (cCAMP) production
and calcium (Ca?') 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 B-cells to secrete insulin,
irrespective of the blood glucose concentration; thus, the risk
of hypoglycemia is high. In addition, the accumulation of B-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 B-cells [2-4]. However, the long-term effects of GLP-1RA
treatment on B-cell function and insulin secretion requires fur-
ther investigation [4,5].
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Figure 1: The mechanisms of GLP-1RA-stimulated insulin release
in pancreatic B-cells.

"ATP: adenosine triphosphate; GLUT2, glucose transporter 2; K, potassium;
PRIG: promoter region of insulin gene.
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Figure 2: Clinical time course of the patient.

A: Profile of fasting blood glucose and hemoglobin Alc (HbAlc).

B: Profile levels of homeostasis model assessment of B cell function
(HOMA-B) and insulin resistance (HOMA-IR).

Gliclazide (Gli): 40mg/day; Dulaglutide: 0.75mg subcutaneous injection/
week
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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/m?) 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 Alc
(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 HbA1lc 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 1.4puU/ml, and a
homeostatic model assessment of B-cell function (HOMA-B) [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% HbA1lc 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
2.8uU/ml, with a HOMA-B 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 B-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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