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ABSTRACT

Background: With limited real-world insulin glargine 300 U/mL (Gla-300) data among Japanese
patients with type 1 diabetes mellitus (T1DM) available, the authors describe its effectiveness and
safety in Japanese T1DM patients switching to Gla-300.

Research design and methods: X-STAR was a 12-month prospective, observational, post-marketing
study in Japanese patients with diabetes mellitus from 2015 to 2018: insulin-experienced T1DM patients
initiating Gla-300 were analyzed.

Results: Of 774 patients, mean (+standard deviation) HbA1c (%) and fasting plasma glucose (mg/dL)
decreased from 8.27 + 1.55 to 8.15 + 1.35 (by —0.12 + 1.30 [p = 0.013]) and 167.9 + 92.6 to 153.9 + 70.9
(by —13.9 + 103.8 [p = 0.067]) from baseline to month 12, respectively. A total of 16.3% achieved HbA1c
<7.0% at month 12. Gla-300 dose increased by 1.13 + 3.18 U/day (0.02 + 0.05 U/kg/day) (p < 0.001), with
a + 022 + 270 (p = 0.037) body-weight change (kg) from baseline 60.83 + 12.81 to 12-month
61.06 + 12.89. Adverse drug reactions (ADRs) and serious ADRs occurred in 9.82% and 0.78% of the
patients, respectively. Hypoglycemia was the most common ADR (9.30%). In total, 88.9% adhered to
Gla-300 administration schedules, whereas <40% adhered to exercise and dietary instructions,
respectively.

Conclusions: Gla-300 showed no unprecedented safety concerns for insulin-experienced T1DM
patients in Japanese clinical settings. Our results provide insights into strategies for blunted Gla-300 up-
titration dose, despite insufficient HbA1c control and lifestyle modification.
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1. Introduction In Japan, the mean HbA1c level in patients with TIDM was

7.8% [7,8], with 25.3% of patients achieving an HbAIlc
<7.0% [7]. Previous studies have suggested that glycemic
control is hindered by insufficient insulin titration owing to
fears of insulin-induced hypoglycemia [9] and low or non-
adherence to insulin therapy [10]. To achieve any improve-
ments in glycemic control in patients with TIDM, the above
issues must be addressed.

Since 2015, insulin glargine 300 U/mL (Gla-300 [Toujeo® in
the United States and Europe; Lantus® XR in Japan]), a second-
generation basal insulin analog, is available for the manage-
ment of TIDM or type 2 diabetes mellitus (T2DM) in Japan.
Gla-300 is characterized by a smoother pharmacokinetic/phar-
macodynamic profile with lower variability than the first gen-
eration basal insulin analog, glargine 100 U/mL (Gla-100) [11].
EDITION 4 and EDITION JP 1 (in Japan), which were phase 3
randomized controlled trials comprising patients with T1IDM,
revealed that Gla-300 is as effective as Gla-100 at reducing

Type 1 diabetes mellitus (TTDM) is an autoimmune disease
that causes the destruction of pancreatic B-cells and abso-
lute insulin deficiency [1]. In Japan, approximately 100,000
to 140,000 persons are estimated to have T1DM [2]. The
mainstay therapy for patients with TIDM is exogenous basal
and prandial insulin administration to mimic the physiolo-
gical insulin profile [3]. The tight, near normal glycemic
control achieved by intensive insulin therapy was demon-
strated to prevent or slow the development of microvascu-
lar and macrovascular complications related to
hyperglycemia [4]. However, it is difficult for persons with
TIDM to achieve ‘normal’ glycemic control with current
insulin therapy, a finding common among countries across
the world, including the US [5] and the UK [6]. Despite the
continuous development of numerous insulin types, insulin
regimens, and delivery devices, glycemic control of patients
with TIDM remains suboptimal and essentially unchanged.
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HbA1c and has lower hypoglycemia risk, particularly nocturnal
hypoglycemia [12,13].

Although real-world data on the use of Gla-300 in T1DM
are limited, the SPARTA trial, a retrospective, observational
study in the UK, recently demonstrated that Gla-300 adminis-
tered to patients with T1IDM was associated with a significant
reduction in HbAT1c and no increase in hypoglycemia [14]. The
issue of an unacceptably low insulin titration was also revealed
in the trial. Although most patients were switched to Gla-300
because they had failed to achieve optimal glycemic control
with previous insulin therapy (HbA1c >9.0% at baseline),
a very blunted (by less than 2 U/day) up-titration of the insulin
Gla-300 dose was demonstrated, thereby limiting its potential
effectiveness.

The X-STAR study (Lantus® XR post-marketing surveillance)
was a 12-month post-marketing study of Gla-300 in patients
with diabetes mellitus in Japan. Here, we report the safety and
effectiveness of Gla-300 in patients with TIDM in a real-world
clinical setting. Furthermore, we sought to expand our under-
standing of the clinical care provided to patients with T1DM in
Japan.

2. Patients and Methods
2.1. Study design and patients

The X-STAR study was a 12-month prospective, observational,
post-marketing study of Gla-300 from December 2015 to
August 2018; it included patients with TIDM or T2DM who
were newly prescribed Gla-300. In the present analysis,
patients with TIDM who had been receiving insulin were
selectively analyzed.

The X-STAR study was conducted in accordance with the
pharmaceutical affairs law and the ministerial ordinance of
Good Post-Marketing Study Practice (GPSP) in Japan. Under
GPSP regulations, obtaining approval from an ethical commit-
tee or informed consent from patients is not mandatory.
Eligible patients were enrolled at participating medical institu-
tions under a contract with Sanofi K.K. (Tokyo, Japan) and
followed-up for 12 months. These patients were also centrally
enrolled within 14 days from the first Gla-300 prescription.
Thereafter, anonymized data were entered into the electronic
data-capturing system. Attending physicians adjusted the
starting and subsequent dose of Gla-300 by their discretion
based on the Summary Product Characteristics of Gla-300,
symptoms, and laboratory findings.

2.2. Data collection and assessments

In this analysis, baseline demographics and clinical character-
istics included age, sex, duration of diabetes, body weight,
height, complications, and details on prior medication. Data
regarding Gla-300 treatment, such as the injection time and
concomitant use of other antidiabetic medications (type and
dose), were also collected. Gla-300 dose was monitored at
months 1 (Day 22 to 28), 3 (Day 78 to 84), 6 (Day 141 to
168), 9 (Day 225 to 252), and 12 (Day 337 to 364).
Adherence to Gla-300 administration (adherent [>75%)],
sometimes non-adherent [50% to <75%], non-adherent

[<50%], and unknown) and instructions on exercise and diet
modifications (not instructed, adherent [>75%], sometimes
non-adherent [50% to <75%], non-adherent [<50%], and
unknown) were estimated by the attending physicians.

HbA1c (the National Glycohemoglobin Standardization
Program [NGSP] values), fasting plasma glucose (FPG; labora-
tory or self-monitored plasma glucose [SMPG] values), and
body weight were measured before Gla-300 initiation (base-
line) and at months 1 (x4 weeks), 3 (-4 to +6 weeks), 6
(£6 weeks), 9 (+6 weeks), and 12 (6 weeks). At baseline, the
latest data (i.e., within 8 weeks before Gla-300 initiation) were
used. These data were stratified by age (<16, 16-<65, 65-<75,
and =75 years) or type of insulin administered before treat-
ment with Gla-300 (Gla-100, degludec, and detemir).

Adverse drug reactions (ADRs), including abnormal varia-
tions in laboratory test parameters, were analyzed during the
observation period. If hypoglycemia and other ADRs were
observed, these events were reported by the attending phy-
sicians. ADRs were classified according to the Medical
Dictionary for Regulatory Activities/Japanese version
(MedDRA/J Ver.20.1). Hypoglycemia was reported according
to the manual issued by the Minister of Health, Labor, and
Welfare of Japan [15]. Severe hypoglycemia was defined as an
event that required assistance from another person. Nocturnal
hypoglycemia was defined as hypoglycemia that occurred
during the night (0:00-5:59 AM); these data were stratified
by the timing of the Gla-300 injection (morning, lunch, dinner,
etc.), as defined prior to this study initiation and specified in
our study protocol.

2.3. Statistical analysis

Data are expressed as the mean * standard deviation (SD) for
continuous variables or as the number and proportion of
patients in each category for categorical data. To calculate
the Gla-300 dose in U/kg/day, the body weight at baseline
was used for the dose before baseline and the latest body
weight data were used for the dose after baseline. The last
observation carried forward (LOCF) approach was used to
insert missing values; it was referred to as month 12 (LOCF).
To compare the data retrieved at month 12 (LOCF) versus
those at baseline, the paired t-test was used. All analyses
were performed using SAS software release 9.4 (SAS
Institute, Inc, Cary, NC, USA). The significance level was
defined as a two-sided p-value <0.05.

3. Results
3.1. Patients

In total, 5,826 patients with diabetes mellitus to whom Gla-300
was newly administered were enrolled at 449 institutions. Of
the 5,522 patients included in the safety analysis population,
774 with T1IDM who were already administered insulin therapy
were analyzed to elucidate the safety and effectiveness of Gla-
300 (Figure 1).

The demographic and clinical characteristics of patients at
baseline are shown in Table 1. In total, 49.6% of patients were
males; the mean age was 53.0 + 17.1 years. Patients were



diagnosed with autoimmune (65.0%) or idiopathic (35.0%)
TIDM and had a mean diabetes duration of
14.7 £ 11.2 years. Mean body weight was 60.6 + 12.8 kg.
Further, 44.8% of patients had diabetic complications at base-
line, including retinopathy (26.6%), nephropathy (24.9%), and
neuropathy (27.8%). Hypoglycemia was reported in 257
(33.2%) patients within the 3 months before Gla-300 initiation.
Most patients (89.9%) began Gla-300 therapy because of insuf-
ficient glycemic control.

Before the initiation of Gla-300 therapy, 95.9% of patients
with TIDM were prescribed long-acting (basal) insulins, such
as Gla-100, degludec, and detemir (Table 2). At baseline, rapid-
acting insulins were prescribed concomitantly with Gla-300 to
93.3% of patients. Some patients were administered regular
insulin (3.3%) or premix insulin (0.7%). a-Glucosidase inhibitors
(9.7%) were identified as the most commonly prescribed oral
antidiabetic drugs (OADs). In fact, 5.6% of patients received
Gla-300 alone (i.e., without other insulins or OADs). Basal-bolus
therapy was the most common insulin regimen administered
to 698 (90.2%) patients at baseline and 705 (91.1%) patients at
month 12 (LOCF) (Table 3).

3.2. Insulin dose

Before initiating Gla-300 administration, the mean doses of
basal, bolus (regular or rapid) and total insulin were
14.98 + 9.85 U/day (0.24 + 0.14 U/kg/day), 25.37 + 17.12 U/
day (0.42 + 0.24 U/kg/day), 37.52 + 23.49 U/day (0.62 + 0.33 U/
kg/day), respectively. During the observation period, the mean
doses of Gla-300 were 15.02 + 9.78 U/day (0.25 + 0.14 U/kg/

Enrollment from 449 sites:
n=5,826
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day) at baseline and 16.15 = 10.58 U/day (0.26 + 0.15 U/kg/
day) at month 12 (LOCF), with a change of +1.13 + 3.18 U/day
(+0.02 + 0.05 U/kg/day) (p < 0.001). The mean doses of bolus
insulin were 2541 + 17.31 U/day (0.42 £ 0.24 U/kg/day) at
baseline and 25.26 + 16.98 U/day (0.41 + 0.23 U/kg/day) at
month 12 (LOCF), with a change of -0.15 + 546 U/day
(=0.01 £ 0.09 U/kg/day) (p = 0.468). The mean doses of total
insulin were 38.10 + 23.67 U/day (0.63 + 0.33 U/kg/day) at
baseline and 39.18 + 23.98 (0.65 + 0.32 U/kg/day) at month 12
(LOCF), with a change of +1.07 + 6.87 U/day (+0.01 + 0.11 U/
kg/day) (p < 0.001)

3.3. Adherence to the instructions

Of the 774 patients, 633 (88.9%) were adherent (=75%) to the
Gla-300 administration (Table 4), whereas 231 (32.4%) and 279
(39.2%) were adherent (=75%) to the exercise and dietary
instructions, respectively. Furthermore, 27.2% and 16.7% of
patients did not receive the exercise and dietary instructions,
respectively.

3.4. Effectiveness

The mean (+SD) HbA1c levels were 8.27 + 1.55% at baseline
and 8.15 + 1.35% at month 12 (LOCF), with a small but
statistically significant change of —0.12 + 1.30% (n = 719,
p = 0.013) (Figure 2a). This change did not differ between
the types of insulins administered before the initiation of Gla-
300 therapy (Supplemental Figure 1a). In total, 16.3% (117/
719) achieved HbA1c <7.0% at month 12; however, this

CREF collected from 438 sites:
n=5,637

n=189
n=189

Uncollected CRFs:
Uncollectable

Safety analysis population

Excluded from the safety analysis population: n=115
Deficiency in contract n=7
Registration invalidation n=3

Registration later than 15 days after Gla-300 administration n=31 *

Starting Gla-300 before/after the registration period n=15 "
No Gla-300 administration data n=25 *
Lost to follow-up after the first visit n=43 *
Signatures missing on registration form and/or CRFs n=30 *

Insulin-experienced
n=774

n=5,522
T1DM T2DM Other
n=831 n=4,621 n=70
Excluded:
Insulin-naive n=57

Figure 1. Participant disposition CRF: case report form; T1IDM, type 1 diabetes mellitus; T2DM, type 2 diabetes mellitus."Reasons for exclusion are duplicated.
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Table 1. Participant demographic and clinical characteristics at baseline.

Table 2. Antidiabetic medication use before and when starting Gla-300.

T1DM
(n =774)
Characteristics n (%) or mean+SD
Male 384 (49.6)
Age, years (n = 774) 53.0 £ 17.1
<65 years 547 (70.7)
265 years 227 (29.3)
Type of TIDM
Autoimmune 503 (65.0)
Idiopathic 271 (35.0)
Duration of diabetes, years (n = 695) 147 £ 11.2
Hospitalization status
Inpatients 33 (4.3)
Body weight, kg (n = 669) 60.6 + 12.8
BMI®, kg/m? (n = 668) 23.0 + 4.0
<22.0 kg/m? 300 (38.8)
22.0-<25.0 kg/m? 195 (25.2)
25.0-<30.0 kg/m? 139 (18.0)
>30.0 kg/m? 34 (4.4)
Unknown 106 (13.7)
Timing of injection at baseline
Morning 257 (33.2)
Lunch 13 (1.7)
Dinner 117 (15.1)
Bedtime 344 (44.4)
Morning and dinner 31 (4.0)
Morning and bedtime 12 (1.6)
Diabetic complication 347 (44.8)
Diabetic retinopathy 206 (26.6)
Diabetic nephropathy 193 (24.9)
Diabetic neuropathy 215 (27.8)
Hypoglycemia during 3 months prior to initiating Gla-300 administration
Yes 257 (33.2)
No 489 (63.2)
Unknown 28 (3.6)
Reasons for switching to Gla-300°
Insufficient glycemic control 670 (89.9)
Hypoglycemia 96 (12.9)
Other adverse drug reactions 5 (0.7)
Other 30 (4.0)

T1DM, type 1 diabetes mellitus; SD, standard deviation; BMI, body mass index.

*Body mass index is calculated as weight in kilograms divided by the square of
the height in meters.

P29 participants who did not switch to Gla-300 but added Gla-300 to their
previously used insulins are not included in this category. Multiple answers are
allowed.

achievement was consistently low (<20%) across all age sub-
groups (Figure 2b). The mean FPG levels were
167.9 = 92.6 mg/dL at baseline and 153.9 + 70.9 mg/dL at
month 12 (LOCF), with a non-significant change of
-13.9 £ 103.8 mg/dL (n = 188, p = 0.067) (Figure 2c). The
mean body weight was 60.83 + 12.81 kg at baseline and
61.06 + 12.89 kg at month 12 (LOCF), with a change of
+0.22 + 2.70 kg (n = 629, p = 0.037) (Figure 2d).

3.5. Safety

The incidence of ADRs, serious ADRs, severe hypoglycemia,
and nocturnal hypoglycemia is shown in Table 5. ADRs and
serious ADRs occurred in 76 (9.82%) and 6 (0.78%) patients,
respectively. Furthermore, hypoglycemia was the most com-
monly observed (n = 72, 9.30%) adverse event in patients.

TIDM (n = 774)
Before starting

When starting

Gla-300 Gla-300
(before baseline) (at baseline)
n (%) n (%)

Use of other antidiabetic medications
No 0 (0.0) 43 (5.6)°
Yes 774 (100.0) 731 (94.4)
GLP-1 receptor agonist 7 (0.9) 7 (1.0)
Insulins
Long-acting 742 (95.9) 3 (0.4)
Intermediate 5 (0.6) 0 (0.0)
Premix 10 (1.3) 5 0.7)
Regular 28 (3.6) 24 (3.3)
Rapid 684 (88.4) 682 (93.3)
Oral antidiabetic drugs
Sulfonylurea 2 (0.3) 2 (0.3)
Biguanide 35 (4.5) 34 4.7)
DPP-4 inhibitor 40 (5.2) 38 (5.2)
SGLT2 inhibitor 10 (1.3) 10 (1.4)
Glinide 1 (0.1) 0 (0.0
a-glucosidase inhibitor 73 (9.4) 71 9.7)
Thiazolidinedione 1 (0.1) 1 (0.1)

T1DM, type 1 diabetes mellitus; GLP-1, glucagon-like peptide-1; DPP-4, dipepti-
dyl peptidase-4; SGLT2, sodium-glucose cotransporter-2.

®Participants with TIDM who had been treated with other insulins before using
Gla-300, and switched to Gla-300 at baseline, are the target population of this
analysis. Therefore, when starting Gla-300 (at baseline), 43 participants (5.6%)
did not use antidiabetic medications including insulins, although all partici-
pants switched from other insulins.

Nocturnal hypoglycemia was identified in the 3 (0.39%)
patients administered Gla-300 at night.

4. Discussion

The X-STAR study was a 12-month, prospective, observational,
post-marketing study of Gla-300 that aimed to assess the
effectiveness and safety of Gla-300 in patients with T1DM
who were receiving insulin therapy in a real-world clinical
setting in Japan. Although the mean HbA1c levels were sig-
nificantly decreased at 12 months (—=0.12%, 8.27% to 8.15%,
p = 0.013), only 16.3% of patients achieved an HbA1c <7.0%.
Additionally, only a small increase in the Gla-300 dose
(+1.13 U/day [+0.02 U/kg/day]) and a marginal increase in
weight were observed. Compared to previous randomized
controlled trials of Gla-300, there were no unprecedented
ADRs from the perspective of safety [12,13].

In this real-world study, the HbA1c reduction over
12 months (-0.12%) was slightly moderate compared with
the clinical trial results of Gla-300 in the patients with TIDM
including Japanese (—0.20% in EDITION 4 [12], —0.2% in
EDITION JP1 [13]) despite comparable baseline HbA1c levels
among the studies. This may be attributable to the blunted
insulin up-titration observed in this study (+1.13 U/day
[+0.02 U/kg/day]. Indeed, the previous EDITION trials, although
the comparison is limited to basal insulin results, basal insulin
was more up-titrated toward target FPG 80-130 mg/dl over
12 months in the patients using Gla-300 (change: +14.9 U/day
[+0.17 U/kg/day] from baseline to month 12 [12], and +6.3 U/
day [+0.09 U/kg/day] from baseline to month 12 [LOCF] [13]).
Recent interventional studies of Gla-300 in T1D patients with



Table 3. Regimens when starting Gla-300 (at baseline) and at 12-month LOCF.

When starting Gla-300
(at baseline)

At 12-month LOCF

n (%) n (%)
BBT 698 (90.2) 705 (91.1)
Basal only 43 (5.6) 39 (5.0)
BOT 28 (3.6) 26 (3.4)
BPT 3 (0.4) 2 (0.3)
Others 2 (0.3) 2 (0.3)

LOCF, last observation carried forward; BBT, basal-bolus therapy; BOT, basal-
supported oral therapy: BPT, basal-supported prandial glucagon-like peptide-1
receptor agonist therapy.

Table 4. Adherence status with treatment instructions during the 12 months
after Gla-300 initiation.

T1DM

(n=774)
Adherence status n (%)
Gla-300 administration instruction
Adherent (>75%) 633 (88.9)
Sometimes non-adherent (50% to <75%) 62 (8.7)
Non-adherent (<50%) 7 (1.0)
Unknown 10 (1.4)
Exercise instruction
Not instructed 194 (27.2)
Adherent (>75%) 231 (32.4)
Sometimes non-adherent (50% to <75%) 138 (19.4)
Non-adherent (<50%) 79 (11.1)
Unknown 70 (9.8)
Dietary instruction
Not instructed 119 (16.7)
Adherent (=75%) 279 (39.2)
Sometimes non-adherent (50% to <75%) 186 (26.1)
Non-adherent (<50%) 71 (10.0)
Unknown 57 (8.0)

T1DM, type 1 diabetes mellitus.

instructed dose-adjustment toward target FPG have shown
similar results on HbA1c reduction and up-titration of Gla-
300 dose as in EDITION programs [16,17]. These suggest
a need for appropriate Gla-300 up-titration with a careful
consideration for hypoglycemia risk, to more improve patients’
glycemic control with Gla-300 in a real-world setting.

Over the observation period, the patients in our study were
found to have higher HbA1c levels than those reported in the
general Japanese population in the JDCP 2 (7.8%) [7] and
JDDM (7.82%) studies [8], which included T1DM patients
regardless of drug therapy or glycemic control status.
Achievement of HbA1c <7.0% was 16.3% in X-STAR and
25.3% in the JDCP study 2 population [7]. The participants of
our study who were switched to Gla-300 required a change of
treatment because of the need for improved glycemic control
(89.9%) or hypoglycemia (12.9%) (Table 1). Given the relatively
long duration of TIDM (14.7 years), patients who have parti-
cular difficulty in achieving the glycemic target were likely
included in our study, which may be the reason why the
Gla-300 dose was only modestly up-titrated (less than 2 U/
day). Although there may be selection bias in our study, we
believe the present study provides important insights into the
current situation concerning T1DM treatment in Japan.
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Similar findings were reported in retrospective observa-
tional studies such as SPARTA in the UK [14] and REALITY in
Canada [18]. In the SPARTA study, the researchers investi-
gated 300 T1DM patients who were switched to Gla-300.
Although the mean HbA1c at baseline was >9.0% and
switching was performed to achieve improved glycemic
control, the increase in basal insulin dose was only 2 U/
day and the mean reduction in HbA1c levels was 0.4%. In
the REALITY study, the TIDM patients switching from Gla-
100, neutral protamine Hagedorn, or detemir to Gla-300
showed similarly modest HbA1c reduction (-0.17%, from
8.35% to 8.18%) with a subtle basal insulin dose change
(from 0.36 U/kg to 0.38 U/kg) during follow-up [18]. On the
basis of the findings of these studies, physicians and
patients may be balancing the improved glycemic control
against the risk of nocturnal hypoglycemia. Unfortunately,
the evident reduction in the risk of hypoglycemia, which
was reported for Gla-300 [12,13], was not translated in these
countries to build a more assertive proposal for its clini-
cal use.

Although Gla-300 could lower fasting plasma glucose
with a lower risk of hypoglycemia than Gla-100, it may not
be sufficient to achieve the glycemic target. Challenges of
predicting the optimal dose of insulin still remain, such as
bolus insulin for T1D patients. Traditionally, carbohydrate
counting, calculating dose of bolus insulin based on estima-
tion of carbohydrate intake, has been recommended [3].
Recently, it has been suggested that, besides carbohydrate,
both protein and fat are also important parameters for
predicting postprandial plasma glucose [19,20]. Further
improvement of prediction models may help T1D patients
achieve glycemic target.

Most patients in this analysis (88.9%) were adherent to the
Gla-300 administration. However, adherence to the exercise
and diet instructions was relatively low (32.4% and 39.2%,
respectively). We also found that 27.2% and 16.7% of patients
did not receive the instructions. A balance between insulin
dose and diet and exercise is fundamentally important for the
management of TIDM [21]. Furthermore, non-adherence to, or
omission of, this guidance could have significant adverse
effects on patient outcomes and experiences when FPG is
not at target, thereby negating the benefits of Gla-300 and
obstructing the appropriate titration of the dose of insulin.
Our findings strongly suggest that a further comprehensive
support, including lifestyle modifications, should be estab-
lished for patients with TIDM to achieve optimal glycemic
control with insulin therapy.

This study had several limitations. As underreporting is
commonly observed in post-marketing surveillance studies in
which data are collected without strict definitions according to
clinical judgment, the incidence of ADRs, including hypogly-
cemia, may have been underestimated [22,23]. Moreover,
because the X-STAR was a single-arm observational study,
a comparison of the effectiveness and safety of Gla-300 to
alternative therapies could not be performed.
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Figure 2. Change of (a) HbA1c levels, (b) <7.0% HbA1c achievement, (c) FPG levels, and (d) body weight over 12 months after Gla-300 initiation HbA1c,
hemoglobin A1c; BL, baseline; LOCF, last observation carried forward; T1IDM, type 1 diabetes mellitus; FPG, fasting plasma glucose.

Table 5. ADRs, serious ADRs, severe hypoglycemia, and nocturnal
hypoglycemia.
TIDM (n = 774)
Non-serious and
serious Serious
ADRs n (%) n (%)
Total number of participants who showed ADRs 76 (9.82) 6 (0.78)
Total number of ADR events 76 - 6 -
General disorders and injection site conditions 2 (0.26) —
Thirst 1 0.13) -
Metabolism and nutrition disorders 74 (9.56) 6 (0.78)
Hyperglycemia 2 (0.26) 1 (0.13)
Hypoglycemia 72 (9.30) 5 (0.65)
Severe hypoglycemia® 4 (0.52) -
Nocturnal hypoglycemia® 3 (0.39) -

ADR, adverse drug reaction; T1DM, type 1 diabetes mellitus.

Individual ADRs were coded according to MedDRA/J Ver.20.1 classified accord-
ing to Preferred Term.

Severe hypoglycemia was defined as the event which required assistance of
another person.

PNocturnal hypoglycemia was defined as hypoglycemia occurring at night (0:-
00-5:59 AM).

5. Conclusions

Based on the findings of the X-STAR study, a 12-month
post-marketing surveillance of Gla-300 use in Japan, Gla-
300 has been safely administered as basal insulin to treat
Japanese  patients with insulin-experienced T1DM.
Furthermore, there were no unprecedented safety concerns

during the observation period. Collectively, the results of
the present study provide insights into the strategies for
TIDM treatment currently adopted in clinical practice,
which include blunted up-titration of the Gla-300 dose,
despite the low achievement of an HbA1c level <7.0% and
insufficient lifestyle modification.
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