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Abstract

Background: Adverse drug events are more common in elderly peo-
ple, prompting the Japan Geriatrics Society to update its “Guidelines
for Safe Pharmacotherapy in the Elderly” in 2025. In this revision,
glucagon-like peptide-1 receptor agonist (GLP-1RA) and glucose-de-
pendent insulinotropic polypeptide/glucagon-like peptide-1 receptor
agonist (GIP/GLP-1RA) were newly added to the list of drugs requir-
ing special caution. This study aimed to descriptively investigate real-
world prescribing patterns of GLP-1RAs and their concomitant use
with other glucose-lowering drugs (GLDs) requiring special caution
among elderly people with type 2 diabetes (T2D).

Methods: This single-center, retrospective, cross-sectional, explora-
tory descriptive study included outpatients aged > 65 years with T2D
who received antihyperglycemic therapy between September and De-
cember 2025. Clinical characteristics, laboratory data, and prescrip-
tion records were extracted from electronic medical records. Descrip-
tive analyses were conducted stratified by GLP-1RA use (users vs.
non-users) and by age categories (65 to < 75 years and > 75 years).

Results: Among 214 eligible people with T2D, 50 (23.4%) were
prescribed GLP-1RAs. Among GLP-1RA users, 63.0% were classi-
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fied as having obesity, and the mean number of concomitant GLDs
was 3.2 + 0.8. GLP-1RAs were often prescribed concomitantly with
other GLDs requiring special caution in elderly people, including
metformin, sodium-glucose cotransporter 2 inhibitor (SGLT21), sul-
fonylureas, and insulin. In age-stratified analyses, oral semaglutide
and dulaglutide were the most prescribed GLP-1RAs among people
aged > 75 years.

Conclusions: GLP-1RAs were prescribed to approximately one quar-
ter of elderly people with T2D and were most commonly used in peo-
ple with obesity and more complex glucose-lowering regimens. Their
frequent concomitant use with other drugs requiring special caution
underscores the complexity of pharmacological management in el-
derly people.

Keywords: Elderly; Type 2 diabetes; GLP-1RA; GIP/GLP-1RA;
Prescription

Introduction

Adverse drug events are known to occur more frequently and
with greater severity in elderly people. In response to this con-
cern, the Japan Geriatrics Society revised its “Guidelines for
Safe Pharmacotherapy in the Elderly” [1] in July 2025, mark-
ing the first update in approximately a decade.

A key component of the revision was the update of the “List
of Medications Requiring Special Caution in the Elderly.” This
list focuses on older adults who are at particularly high risk of
adverse drug events, including people aged > 75 years as well
as those aged < 75 years who are frail [2] or require long-term
care. It was developed to prevent adverse drug events and to
improve medication adherence through a reduction in medica-
tion burden. Among antidiabetic drugs, glucagon-like peptide-1
receptor agonist (GLP-1RA) and glucose-dependent insulino-
tropic polypeptide/glucagon-like peptide-1 receptor agonist
(GIP/GLP-1RA) were newly added to this list. For the aims of
this study, both glucagon-like peptide 1 (GLP-1) and GIP/GLP-
IRA are collectively referred to as GLP-1RAs. The inclusion
of GLP-1RAs in this list reflects growing concern regarding
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their safety profile in elderly people. Specifically, GLP-1RAs
are associated with adverse events such as nausea, vomiting,
diarrhea, biliary disorders, anorexia, and malnutrition, which
may contribute to unintended weight loss [3, 4]. As a result, the
guidelines emphasize the need to carefully assess the appro-
priateness of GLP-1RA therapy in elderly people, particularly
those with frailty or sarcopenia, in whom excessive weight loss
may lead to functional decline. When prescribing GLP-1RAs,
clinicians are advised to monitor gastrointestinal symptoms,
as well as unintended weight loss, particularly in people with
frailty or sarcopenia [5, 6].

On the other hand, until the revision of the “Standards of
Care in Diabetes 2022 by the American Diabetes Association
(ADA), metformin was recommended as the sole preferred
first-line medication [7]. As a result, the concomitant use of
both agents has become common in real-world clinical prac-
tice in Japan. However, the Japan Diabetes Society’s “Recom-
mendations for the Appropriate Use of Metformin” highlight
that both metformin and GLP-1RAs are associated with gas-
trointestinal side effects, indicating that their combined use
may require careful consideration. The concomitant use of
these drugs may pose overlapping gastrointestinal safety risks,
particularly in elderly people who are vulnerable to gastroin-
testinal symptoms. Nevertheless, because metformin is widely
prescribed in routine clinical practice, concerns regarding gas-
trointestinal tolerability may not have led to changes in pre-
scribing behavior, and concomitant use with GLP-1RAs may
remain common. In addition, the guideline advises caution
when prescribing metformin to people aged 75 years and older
due to the risk of lactic acidosis [8].

Furthermore, the use of sodium-glucose cotransporter 2
inhibitor (SGLT21i) in the elderly is subject to caution. Specifi-
cally, these drugs should be prescribed carefully in people aged
75 years and older, or in those aged 65 to 74 years who are frail
(e.g., with cognitive impairment, or reduced activities of daily
living), due to the risks of dehydration and hypoglycemia [9].

Our study group previously investigated real-world pre-
scribing patterns of sulfonylureas (SU), another class of glu-
cose-lowering drugs requiring cautious use in the elderly [10].
That study revealed that high-dose SU prescriptions and the
use of non-recommended agents remained common among el-
derly people, indicating that the risk of hypoglycemia is not yet
adequately controlled in real-world settings. Building on these
findings, the present study serves as a continuation of this line
of research. Specifically, we aim to clarify the real-world pre-
scribing patterns of GLP-1RAs, which were newly added to
the list of drugs requiring special caution, and to examine their
concomitant use with other glucose-lowering drugs that also
require careful administration in the elderly, including SGL-
T21i, metformin, SU, and insulin.

This study aimed to investigate real-world prescribing pat-
terns of GLP-1RAs descriptively and exploratorily, because
they have been newly listed as drugs requiring cautions use in
elderly people in Japan. Specifically, we also examined GLP-
1RA prescribing and concomitant therapy patterns with other
glucose-lowering drugs (GLDs) requiring caution, particularly
among people aged > 75 years. These findings may provide in-
sights into the safe management of diabetes pharmacotherapy
and serve as preliminary data for future multicenter longitudi-

nal studies.
Materials and Methods

Study design and settings

This was a single-center, retrospective, cross-sectional explor-
atory descriptive observational study of elderly people aged 65
years and older with type 2 diabetes (T2D) who were receiving
drug therapy and visited the outpatient of Tsuruoka Kyoritsu
Hospital (Yamagata, Japan).

Clinical information from electric medical records, in-
cluding vital signs, laboratory test results, and prescription re-
cords, was extracted from outpatient visits between September
1, 2025, and December 26, 2025, obtained from the outpatient
clinics of three diabetologists.

Owing to the lack of prior studies directly aligned with
the objectives of this research, no priori sample size calcula-
tion was conducted. This study was designed to generate de-
scriptive real-world data to support hypothesis development
and inform sample size determination in future multicenter
longitudinal studies. Accordingly, all people who met the pre-
defined inclusion criteria during the identification period were
comprehensively included in the analysis.

In this study, the use of antihypertensive drugs, specifical-
ly calcium channel blockers, angiotensin II receptor blockers
(ARBs), and B-blockers, as well as dyslipidemia drugs, includ-
ing statins and fibrates, was confirmed. Each hypoglycemic,
antihypertensive, and dyslipidemia drug was defined as “pre-
scribed” if it had been prescribed for 14 consecutive days or
more.

Study population

People were eligible if they had T2D, were > 65 years of age,
and were prescribed any antihyperglycemic drug, and had at
least one available glycated hemoglobin Alc (HbAlc) meas-
urement during the observation period. People were excluded
if they had a diagnosis of type 1 diabetes, any cancer, or end-
stage renal disease (ESRD), defined as an estimated glomeru-
lar filtration rate (éGFR) < 15 mL/min/1.73m? or undergoing
renal replacement therapy (Fig. 1).

Data analysis

Continuous variables are presented as mean with standard
deviation (SD), and categorical variables as frequencies and
percentages. Prescribing patterns were descriptively examined
according to GLP-1RA use (users vs. non-users) and by age
categories (65 to <75 years and > 75 years). In this study, pre-
scribing patterns refer to the frequency, types, and concomitant
use of GLDs. As this study was exploratory descriptive study,
a statistical significance test was not performed between the
GLP-1RA and non-GLP-1RA groups, as well as between the
65 to <75 years and > 75 years groups.
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Eligible people with diabetes were
assessed (n=420)

Excluded (n=206)
-Under 65 years of age
-No antihyperglycemic pharmacotherapy
-No HbA1c data
-No confirmed diagnosis of T2D

-Cancer

-ESRD (eGFR<15mL/min/1.73 m2 or renal replacement therapy

Final study population
(n=214)

GLP-1RAs (GLP-1 or GIP/GLP-1RA)
n=50 (23.4%)

Non-GLP-1RAs
n=164 (76.6%)

I
| I

I
I |

65 to <75 years
n=20 (40.0%)

>75 years
n=30 (60.0%)

65 to <75 years
n=67 (40.9%)

>75 years
n=97 (59.1%)

Figure 1. Flow diagram of patient selection and classification by GLP-1RA use. eGFR: estimated glomerular filtration rate; ESRD:
end-stage renal disease; GIP/GLP-1RA: glucose-dependent insulinotropic polypeptide/glucagon-like peptide-1 receptor agonist;
GLP-1RA: glucagon-like peptide-1 receptor agonist; T2D: type 2 diabetes; HbA1c: glycated hemoglobin A1c.

If people had multiple outpatient visits during the iden-
tification period, data from the most recent visit were used
for data analysis. As this study aimed to provide a descriptive
understanding of real-world practice patterns, no adjustments
were made for potential confounders.

All data analyses were conducted using IBM SPSS ver-
sion 31.

Ethics approval statement

The protocol for this study was approved by the Ethics Com-
mittee of Tsuruoka Kyoritsu Hospital (number: 25024) on Oc-
tober 24, 2025 and conforms to the provisions of the Declara-
tion of Helsinki and the Ethical Guidelines for Medical and
Biological Research Involving Human Subjects issued by the
Ministry of Education, Culture, Sports, Science and Technol-
ogy (MEXT) and the Ministry of Health, Labor and Welfare
(MHLW) of Japan, revised on April 1, 2024.

Results

A total of 420 outpatients were assessed during the study pe-
riod. After excluding people under 65 years of age, without an-
tihyperglycemic pharmacotherapy, without HbA1c data, with-
out a confirmed diagnosis of T2D, those with cancer, or those
with ESRD, 214 people were included in the final analysis.

Among them, 50 people (23.4%) were prescribed GLP-1RAs,
while 164 people (76.6%) were treated with non-GLP-1RA
therapies (Fig. 1).

Baseline characteristics

The people included in the analysis had a mean age of 76.0
6.5 years, and 59.3% were male. Overall, 40.7% were aged 65
to <75 years and 59.3% were aged > 75 years. The mean body
mass index (BMI) was 24.9 + 4.0 kg/m?, and people treated
with GLP-1RA were more likely to have BMI > 25.0 com-
pared with non-GLP-1RA users (63.0%, 39.8%). HbAlc av-
eraged 7.0+0.9%. High-density lipoprotein (HDL) cholesterol
was lower in GLP-1RAs users than in non-users (52.7 = 15.8,
58.2 £ 15.3 mg/dL). The mean number of GLDs was higher in
GLP-1RAs users (3.2 £0.8, 1.9+ 0.9).

Regarding the drugs of GLP-1RAs prescribed, oral sema-
glutide was used in 46.0% of cases, dulaglutide in 24.0%, in-
jectable semaglutide in 18.0%, tirzepatide in 10.0%, and lixi-
senatide in 2.0%. Drugs associated with relatively less weight
loss, such as oral semaglutide and dulaglutide [8, 9], were
more frequently selected. With respect to concomitant drugs,
GLP-1RA users were more frequently to be prescribed met-
formin (60.0%, 46.3%), SGLT2i (76.0%, 40.9%), SU (34.0%,
21.3%), and insulin (38.0%, 14.6%) compared with non-GLP-
I1RA users (Table 1).

294 Articles © The authors | Journal compilation © ] Clin Med Res and Elmer Press Inc™ | https://jocmr.elmerjournals.com



Sato et al

J Clin Med Res. 2026;18(5):292-300

Table 1. Characteristics of Elderly People With T2D, Stratified by Use of GLP-1RAs

All (n = 214) GLP-1RAs (n = 50) Non-GLP-1RAs (n = 164)

Age, years 214 76.0 £ 6.5 50 75.5+£6.5 164 76.2+£6.5
65 to <75 years 87 (40.7) 20 (40.0) 67 (40.9)
> 75 years 127 (59.3) 30 (60.0) 97 (59.1)

Male 127 (59.3) 35 (16.3) 92 (43.0)

BMI, kg/m? 110 24.9+4.0 27 25.6+4.5 83 24.6 £3.8
<25.0 60 (54.5) 10 (37.0) 50 (60.2)
>25.0 50 (45.5) 17 (63.0) 33 (39.8)

HbAlc, % 214 7.0+0.9 50 7.0+0.7 164 7.0£0.9
<7.0% 109 (50.9) 24 (48.0) 85 (51.8)

7.0 to < 8.0% 86 (40.2) 23 (46.0) 63 (38.4)
>8.0% 19 (8.9) 3 (6.0) 16 9.8)

SBP, mm Hg 198 134.0 £ 16.0 46 132 +£15.0 152 134.6 £ 16.3

DBP, mm Hg 197 74.7+10.2 46 759 +8.7 151 74.3 £10.6

Total cholesterol, mg/dL 204 174.9 £28.3 47 169.1 £ 30.8 157 176.6 £27.3

Triglyceride, mg/dL 196 141.2+79.3 46 137.2 £ 68.4 150 1425+ 825

HDL cholesterol, mg/dL 207 56.9+15.5 49 52.7+15.8 158 582+15.3

LDL cholesterol, mg/dL 198 89.8 +£25.5 46 88.0 +£26.2 152 90.3+15.8

€GFR, mL/min/1.73m? 202 66.5+17.2 46 69.2+17.6 156 65.7+17.0
G1 + G2 (> 60) 27 (63.4) 31 (67.4) 97 (62.2)

G3a (45-59) 53 (26.2) 12 (26.1) 41 (26.3)
G3b (30-44) 19 94 (6.5) 16 (10.3)
G4 (15-29) 2 (1.0) 0 (0.0) 2 (1.3)

Number of GLDs 214 22+1.1 50 32+0.8 164 1.9+0.9

GLP-1 and GIP/GLP-1RA 50 (23.4) 50 (23.4) 164 (76.6)
Oral semaglutide 23 (46.0) 23 (46.0) - -
Dulaglutide 12 (24.0) 12 (24.0) - -
Injectable semaglutide 9 (18.0) 9 (18.0) - -
Tirzepatide 5 (10.0) (10.0) = =
Lixisenatide 1 (2.0) 1 (2.0) - -
Metformin 106 (49.5) 30 (60.0) 76 (46.3)
Metformin dosage, mg/day 106 809 + 465 30 1,025 + 539 76 724 + 405
SGLT2i 105 (49.1) 38 (76.0) 67 (40.9)
SU 52 (24.3) 17 (34.0) 35 (21.3)
Insulin 43 (20.1) 19 (38.0) 24 (14.6)
DPP-4i 107 (50.0) 0 (0.0) 107 (65.2)
Antihypertensive drug 129 (60.3) 33 (66.0) 96 (58.5)
Dyslipidemia drug 131 (61.2) 25 (50.0) 106 (64.6)

Data are presented as mean + standard deviation or n (%) referring to the population within each group. The numbers shown on the left side of each
variable indicate the number of participants with available data for that variable; therefore, denominators may vary due to missing values. Percent-
ages for BMI and eGFR were calculated using the number of people with available measurements as the denominator. T2D: type 2 diabetes; BMI:
body mass index; SBP: systolic blood pressure; DBP: diastolic blood pressure; HDL: high-density lipoprotein; LDL: low-density lipoprotein; eGFR:
estimated glomerular filtration rate; GLD: glucose-lowering drug; GLP-1RAs: glucagon-like peptide-1 receptor agonist and glucose-dependent insu-
linotropic polypeptide/glucagon-like peptide-1 receptor agonist; SGLT2i: sodium-glucose cotransporter 2 inhibitor; SU: sulfonylurea; DPP-4i: dipepti-
dyl peptidase-4 inhibitor; GIP/GLP-1RA: glucose-dependent insulinotropic polypeptide/glucagon-like peptide-1 receptor agonist.
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Table 2. Age-Stratified Characteristics of GLP-1RAs users and Non-Users Among Elderly People With T2D

65 to <75 years (n = 87)

>75 years, (n = 127)

Variables

GLP-1RAs (n =20) Non-GLP-1RAs (n = 67) GLP-1RAs (n = 30) Non-GLP-1RAs (n =97)
Age, years 20 69.0+3.1 67 70.1£3.2 30 79.8+4.0 97 80.4+4.6
BMLI, kg/m? 8 27.1+5.9 38 253+3.9 19 24.9+3.8 45 24.0+3.6
HbAlc, % 20 6.9+0.6 67 6.8+0.8 30 7.1+0.7 97 72+1.0
SBP, mm Hg 19 1322+ 13.7 65 1314+ 16 27 131.9+16.1 87 137.0 £ 16.2
DBP, mm Hg 19 76.3 8.9 64 76.3+£9.8 27 75.7+8.7 87 72.8+11.0
Total-cholesterol, mg/dL 18 175.1 £30.2 61 174.8 £26.9 29 165.4 £31.1 96 177.7£27.7
Triglyceride, mg/dL 18 140.1 +76.4 62 157.6 + 94 28 1353 +64.2 88 131.8+72.0
HDL cholesterol, mg/dL 19 52.7+14.7 63 552+ 14.4 30 52.7+16.7 95 60.2 £ 15.6
LDL cholesterol, mg/dL 18 88.3+29.2 62 88.0+£26.5 28 87.9+24.7 90 91.9+24.6
¢GFR, mL/min/1.73 m? 19 67.7+18.5 64 70.1 +17.1 27 70.3£17.2 92 62.6+16.3
Number of GLDs 20 32+0.7 67 2.0+ 1.1 30 32+0.8 97 1.9+0.9
Metformin dosage, mg/day 16 1,141 £619 38 796 + 475 14 893 +£413 38 651 £311

Data are presented as mean * standard deviation. The numbers shown on the left side of each variable indicate the number of participants with avail-
able data for that variable; therefore, denominators may vary due to missing values. T2D: type 2 diabetes; BMI: body mass index; SBP: systolic blood
pressure; DBP: diastolic blood pressure; HDL: high-density lipoprotein; LDL: low-density lipoprotein; eGFR: estimated glomerular filtration rate; CKD:
chronic kidney disease; GLD: glucose-lowering drug; GLP-1RAs: glucagon-like peptide-1 receptor agonist and glucose-dependent insulinotropic
polypeptide/glucagon-like peptide-1 receptor agonist; SGLT2i: sodium glucose co-transporter 2 inhibitor.

Age-stratified analysis

In people aged 65 to <75 years (n=87, 40.7%), those receiving
GLP-1RAs had a higher mean BMI (27.1 +£5.9,25.3 +3.9 kg/
m?) compared with non—-GLP-1RA users. Glycemic control, as
assessed by HbAlc, was similar between groups. GLP-1RA
users (n = 20) received a greater number of GLDs compared
with non-users (3.2 £ 0.7, 2.0 = 1.1). Among this age group,
GLP-1RA users were more frequently prescribed metformin
(80.0%, 56.7%), SGLT2i (95.0%, 49.3%) and insulin (30.0%,
13.4%). Regarding the types of GLP-1RAs prescribed, oral
semaglutide accounted for the largest proportion (55.0%), fol-
lowed by injectable semaglutide (25.0%), tirzepatide (15.0%),
and dulaglutide (5.0%) (Table 2, Figs. 2, 3).

In people aged > 75 years (n = 127, 59.3%), GLP-1RA us-
ers (n = 30) also received more GLDs compared with non-users
(3.2 £ 0.8, 1.9 = 0.9). Within this age group, oral semaglutide
(40.0%) was most used, followed by dulaglutide (36.7%), in-
jectable semaglutide (13.3%), tirzepatide (6.7%), and lixisena-
tide (3.3%). As shown in Figure 2, dulaglutide was prescribed
with a frequency comparable to that of oral semaglutide among
people aged > 75 years, while other GLP-1RAs were used less
frequently. GLP-1RA users were more frequently to be pre-
scribed SGLT2i (63.3%, 35.1%), SU (50.0%, 27.8%), and insu-
lin (43.3%, 15.5%) (Table 2, Figs. 2, 3).

Discussion

This study investigated real-world prescribing patterns of GLP-
1RAs among 214 elderly people with T2D at a single center,
following their addition to the Japan Geriatrics Society’s “List

of Medications Requiring Special Caution in the Elderly”
[1]. Twenty-three percent of people received GLP-1RAs, and
59% of these users were aged 75 years or older. GLP-1RA us-
ers tended to have higher BMI and were prescribed a greater
number of GLDs compared with non-users. GLP-1RAs were
frequently used in combination with other GLDs that require
cautious administration in the elderly, including SGLT2i, met-
formin, SU, and insulin, highlighting the complexity of phar-
macological management in this population.

The results suggest that GLP-1RAs were selected for peo-
ple with insufficient glycemic and weight control. GLP-1RA
users had a higher prevalence of obesity and more frequent
use of multiple GLDs, suggesting that clinicians introduced
GLP-1RAs with expectations of glycemic improvement and
weight reduction. In addition, a higher proportion of women
was observed among GLP-1RA users compared with non-
users. Previous systematic reviews and meta-analyses of ran-
domized controlled trials have demonstrated that GLP-1RAs
are associated with greater weight reduction in women than in
men [11, 12]. Therefore, clinicians may have been more likely
to prescribe GLP-1RAs to women in whom weight reduction
was considered particularly beneficial. However, the underly-
ing reasons for this sex-related difference could not be fully
assessed in the present study. Notably, among people aged >
75 years, dulaglutide was prescribed in approximately 40%
of GLP-1RAs users, a proportion comparable to that of oral
semaglutide (Fig. 2). The frequent selection of these drugs,
which are generally associated with relatively modest weight
reduction and related concerns such as frailty in the elderly,
while still achieving glycemic control [13, 14], may reflect a
prescribing preference for avoiding excessive weight loss and
gastrointestinal symptoms in the elderly.

The higher use of SGLT2i among GLP-1RA users, along
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Figure 2. Prescribing frequency and type of GLP-1RAs by age group. (a) Percentages were calculated among all participants
within each age group. (b) Percentages were calculated among GLP-1RA users within each age group. GLP-1RAs: glucagon-like
peptide-1 receptor agonist and glucose-dependent insulinotropic polypeptide/glucagon-like peptide-1 receptor agonist.

with lower HDL cholesterol and the use of antihypertensive
and dyslipidemia drugs in 50-66% of people, suggests that cli-
nicians may have considered future cardiovascular (CV) risk
when selecting therapy. There were not many differences in
blood pressure and lipid levels between GLP-1RAs users and
non-GLP-1RA users. However, a review of drug history re-
vealed that more than half of both groups had concomitant hy-
pertension and/or dyslipidemia, suggesting that these complica-
tions were well-controlled with drug therapy in a high-CV-risk
population. Both GLP-1RAs and SGLT2i have reported CV and
renal protective effects [15], and their combination may have
been chosen for elderly people with CV risk. In addition to their
individual benefits, the complementary mechanisms of GLP-
1RAs and SGLT2i, such as improvements in metabolic param-
eters, reductions in heart failure risk, and attenuation of renal
progression, may offer additional benefits when used together,
potentially enhancing overall cardiometabolic protection. How-
ever, SGLT2i carry risks such as dehydration, electrolyte im-
balance, and renal function changes in the elderly [9], making
careful monitoring of renal function and fluid status essential.
The benefits and risks of combination therapy should be evalu-
ated individually, balancing the potential for enhanced CV and
renal protection with safety considerations in the elderly people.

Regarding metformin, the risks of lactic acidosis and gas-
trointestinal symptoms may require caution [8], especially in
elderly people. In addition to these established clinical safety
considerations, emerging experimental studies have suggested
potential interactions between metformin and metal ions or

amyloidogenic peptides; however, the clinical relevance of
these findings to routine diabetes care remains uncertain [16,
17]. Because GLP-1RAs also carry a risk of gastrointestinal
adverse events, concomitant use of metformin and GLP-1RAs
warrants particular attention. In this study, metformin was used
by about 40% of people aged > 75 years, generally at relatively
low doses, suggesting that clinicians were mindful of safety.
Given the potential for overlapping adverse events, and the
need for dose adjustments, individualized treatment strategies
are essential when managing elderly people.

In this study, concomitant use of GLP-1RAs with SU or
insulin was frequently observed even among people aged 75
years and older. Although these combinations were prescribed
under the supervision of diabetes specialists with careful con-
sideration of hypoglycemia risk, such regimens are generally
regarded as requiring caution, particularly in the elderly, be-
cause their additive glucose-lowering effects may increase the
likelihood of severe hypoglycemia [18, 19]. In elderly people,
preventing hypoglycemia requires appropriate dose adjust-
ment, self-monitoring of blood glucose, medication coun-
seling, and regular follow-up.

This study has several important limitations that should be
considered when interpreting the findings. First, this was a sin-
gle-center study based on outpatient data from three diabetolo-
gists, therefore, the observed prescribing patterns may reflect
local clinical practice and physician preference. As a result, the
prevalence and combinations of GLP-1RA use reported in this
study may not be fully representative of broader clinical set-
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Figure 3. Concomitant use of glucose-lowering and cardiometabolic drugs by age group and GLP-1RAs treatment status. GLP-
1RAs: glucagon-like peptide-1 receptor agonist and glucose-dependent insulinotropic polypeptide/glucagon-like peptide-1 recep-
tor agonist; SGLT2i: sodium-glucose cotransporter 2 inhibitor; SU: sulfonylurea.

tings, potentially limiting the external validity of the findings.
Second, the sample size was limited, and detailed informa-
tion on key patient characteristics, such as comorbidities and
frailty status, was not comprehensively available. As a result,
heterogeneity within this study population may not have been
fully captured, and the observed prescribing patterns should
be interpreted cautiously, recognizing that risk profiles and
functional status differ across patients. Third, due to the cross-
sectional design, causal relationships and long-term outcomes
such as adverse events, CV events, and hypoglycemia could
not be evaluated. Therefore, the results should be interpreted
as a snapshot of prescribing patterns at a single time point, and
no conclusions can be drawn regarding treatment trajectories
or the clinical consequences of these prescribing decisions,
including adverse events or long-term outcomes. Finally, this
analysis did not assess GLP-1RA dosing, titration protocols,
adverse events, or reasons for discontinuation, and thus pro-
vides limited insight into safety and dose optimization. This
limits the interpretation of safety, tolerability, and clinical de-
cision-making processes, and the findings primarily describe
patterns of use rather than appropriateness or optimization of

therapy. Future multicenter longitudinal studies are needed to
validate these findings and evaluate safety in greater detail.

Conclusions

This study descriptively characterized real-world prescrib-
ing pattern of GLP-1RAs among elderly people with T2D in
a single clinical setting in Japan. GLP-1RAs were prescribed
to approximately one quarter of the study population, most
commonly in people with obesity and more complex glucose-
lowering regimens. These were frequently used concomitantly
with other GLDs requiring special caution in elderly people.
Future multicenter longitudinal studies are needed to better
contextualize these prescribing patterns.
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