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Aim: To explore if clinical effects and hypoglycaemia risks associated with insulin glargine 300 U/mL

(Gla-300) and 100 U/mL (Gla-100) differed by sulphonylurea and/or glinide (SU/G) treatment.

Methods: A post hoc subgroup analysis of 12-month treatment data from the EDITION Japan

2 trial, a randomized, open-label, phase 3 study of Japanese people with type 2 diabetes receiv-

ing once-daily Gla-300/Gla-100 + oral antihyperglycaemic drugs. Participants previously receiv-

ing SU/G (+SU/G) were compared with those not taking SU/G (-SU/G). Endpoints included

HbA1c, hypoglycaemia and body weight.

Results: For +SU/G (n = 152, 63%), HbA1c was reduced from baseline to month 12 for Gla-300

(8.1% to 7.6%) and Gla-100 (8.2% to 7.8%). For -SU/G (n = 89, 37%), reductions were 7.8% to

7.4%, and 7.9% to 7.5% for Gla-300 and Gla-100, respectively. A lower annualized rate of hypo-

glycaemia with Gla-300 versus Gla-100 was observed at night (00:00–05:59 hours; p = 0.0001)

and any time of day (24 hour; p = 0.0015). Irrespective of the insulin used, the incidence and

rate of confirmed (≤3.9 mmol/L [≤70 mg/dL]) or severe hypoglycaemia appeared higher in

+SU/G versus -SU/G; overall, a reduced incidence of nocturnal hypoglycaemia, and rate of

hypoglycaemia at any time, was observed in -SU/G versus +SU/G. In the -SU/G subgroup, body

weight gain differences were observed between Gla-300 and Gla-100 (p < 0.0001).

Conclusions: Participants with prior and continued SU/G use had similar therapeutic responses

with basal insulin but greater risk of hypoglycaemia than those not using SU/G; hypoglycaemia

risk was lower with Gla-300 than Gla-100 in both subgroups.
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1 | INTRODUCTION

As observed globally in recent years,1 the prevalence of diabetes has

increased in Japan, with the increase in type 2 diabetes (T2DM) being

attributed to both lifestyle changes2 and genetic factors.3 Additionally,

there are differences in the epidemiology of T2DM between Japan

and Western countries.3 In Japan, T2DM is an important cause of

morbidity and mortality,4,5 and also a considerable economic burden,

with health expenditure in 2015 totalling 29 billion US dollars.6 There-

fore, there was a need to investigate management strategies for

T2DM in Japan. The EDITION Japan 2 (EDITION JP 2) trial was con-

ducted to compare the efficacy and safety of insulin glargine

300 U/mL (Gla-300) with insulin glargine 100 U/mL (Gla-100) in Japa-

nese people with T2DM who were previously treated with basal insu-

lin plus oral antihyperglycaemic drugs (OADs).7 Over 12 months,

Gla-300 provided comparable glycaemic control with less
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hypoglycaemia versus Gla-100, consistent with the global EDITION

study programme.8–10

Unlike the other EDITION trials in adults with T2DM (EDITION

1, 2 and 3),8,11,12 concomitant sulphonylurea or glinide treatment was

permitted in the EDITION JP 2 trial (53.9% and 9.5% of people used

sulphonylurea and glinide during the trial, respectively).13 Guidelines

published by the Japanese Diabetes Society indicate sulphonylurea as

one of the treatment options, along with insulins, OADs, or glucagon-

like peptide receptor agonists for glycaemic control in people with

T2DM.14,15 Although sulphonylureas are commonly used in

Japan,16,17 they are associated with increased risk of hypoglycaemia.18

It is therefore important to investigate whether an increased risk of

hypoglycaemia resulting from treatment with a sulphonylurea in peo-

ple with T2DM titrating to target on basal insulin influenced the

advantages of Gla-300 over Gla-100 observed in the EDITION JP

2 trial. The current post hoc analysis aimed to explore whether the

observations on glycaemic control and hypoglycaemia with Gla-300

versus Gla-100 observed in the EDITION JP 2 trial applied equally to

participants who received concomitant sulphonylurea and/or glinide

treatment during the trial, and those who did not.

2 | MATERIALS AND METHODS

2.1 | Study design and participants

A post hoc analysis was performed on data from the EDITION JP

2 trial (NCT01689142).7 As the EDITION JP 2 trial design has been

previously described,13 it is only briefly summarized here. EDITION JP

2 was a 6-month randomized, open-label, parallel-group, phase 3, mul-

ticentre trial in Japanese adults with uncontrolled T2DM receiving

basal insulin and OADs. The 6-month treatment period was followed

by a predefined 6-month extension phase.

Participants were randomized 1:1 to Gla-300 or Gla-100 stratified

by screening HbA1c (<8.0% vs. ≥8.0%) and sulphonylurea and/or gli-

nide use (yes vs. no). Participants continued with the same OAD treat-

ment during the trial as received prior to entry; for sulphonylurea/

glinide, doses were to be adjusted if two or more symptomatic, or one

or more severe hypoglycaemic events occurred. Dietary and lifestyle

counselling was provided by a medically qualified person throughout

the trial, and while adherence to these recommendations was dis-

cussed with each participant throughout the study, this was not an

outcome measure. For the current analyses, data were grouped

according to whether participants received concomitant sulphony-

lurea and/or glinide treatment (+SU/G) or not (-SU/G) during the

12-month on-treatment period.

2.2 | Outcomes

The following efficacy endpoints were analysed: change from baseline to

month 12 in HbA1c, laboratory-measured fasting plasma glucose (FPG),

mean 7-point self-monitored plasma glucose (SMPG) profiles at baseline

and month 12, 24-hour average 7-point SMPG, average pre-injection

SMPG, and daily basal insulin dose. Safety endpoints included the num-

ber of participants with one or more hypoglycaemic events (based on

ADA definitions19) at night (00:00–05:59 hours) or at any time of day

(24 hour), the rate of such hypoglycaemic events, and body weight dur-

ing the 12-month period.

2.3 | Data analysis and statistics

Data were grouped by reported concomitant use of sulphonylurea

and/or glinide (yes or no). Relative risks of hypoglycaemia were ana-

lysed using Cochran–Mantel–Haenszel methodology stratified by

screening HbA1c (<8.0% or ≥8.0%). Rate ratios were estimated using

an overdispersed Poisson regression model with treatment and ran-

domization strata of screening HbA1c (<8.0% or ≥8.0%) as fixed

effects, and logarithm of the treatment period as offset.

Between-treatment differences in HbA1c change from baseline

and FPG change from baseline were analysed using the least squares

(LS) mean difference, by a mixed model for repeated measurements

(MMRM). The MMRM for between-treatment differences in HbA1c

used treatment groups, randomization stratum (screening HbA1c

[<8.0% or ≥8.0%]), concomitant sulphonylurea or glinide (yes or no),

visit (week 12, 6, 9, month 12), treatment-by-visit interaction, con-

comitant sulphonylurea and/or glinide-by-treatment group interac-

tion, and concomitant sulphonylurea and/or glinide-by-treatment

group-by-visit interaction as fixed effects; baseline HbA1c-by-visit

interaction, and baseline HbA1c were covariates. Between-treatment

differences in change from baseline FPG were analysed by MMRM

using a similar model as for HbA1c.

The between-treatment difference in insulin dose and body

weight change from baseline to month 12 was analysed in each sub-

group using the LS mean difference, by an analysis of covariance

(ANCOVA) model with treatment groups, and randomization stratum

(screening HbA1c [<8.0% or ≥8.0%]) as fixed effects; baseline basal

insulin dose was a covariate in the insulin dose analysis, and baseline

body weight was a covariate in the body weight analysis.

3 | RESULTS

3.1 | Participants

Of the 241 participants randomized in the EDITION JP 2 trial,

152 (63%) received concomitant sulphonylurea and/or glinide (+SU/G)

during the study and 89 (37%) did not receive either sulphonylurea or

glinide (-SU/G; Table 1). The proportion of participants receiving

biguanide at baseline was 63% and 53% in the +SU/G subgroup and

the -SU/G subgroup, respectively (Table 1). Differences were also

observed in the use of α-glucosidase inhibitors (21% vs. 42%); how-

ever, use of dipeptidyl peptidase (DPP4) inhibitors (41% vs. 47%) and

thiazolidinedione (8% vs. 7%) was comparable for both subgroups

(Table 1). In both the +SU/G subgroup and the -SU/G subgroup, the

proportion of participants who had been randomized to Gla-300 ver-

sus Gla-100 was comparable.

During the 12-month treatment period, 25 (16%) participants in

the +SU/G subgroup received sulphonylurea and 5 (3%) received gli-

nide as their only OAD; the remaining participants received either sul-

phonylurea or glinide in combination with other OADs (104 [68%] and
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18 [12%], respectively). The other OADs were: α-glucosidase inhibi-

tors, biguanides, dipeptidyl peptidase-4 (DPP-4) inhibitors, and thiazo-

lidinediones. The proportion of participants that received one, two or

more than two OADs was 20%, 33% and 47% in the +SU/G subgroup,

and 56%, 34% and 10% in the -SU/G group, respectively (Table S1,

see the supporting information for this article in File S1). Alpha-

glucosidase inhibitors were used by 32 (21%) participants in the

+SU/G subgroup and 37 (42%) in the -SU/G subgroup.

TABLE 1 Baseline demographics of the randomized population

Participants receiving concomitant
sulphonylurea and/or glinide (+SU/G)

Participants not receiving
sulphonylurea or glinide (-SU/G)

Gla-300
(N = 75)

Gla-100
(N = 77)

All
(N = 152)

Gla-300
(N = 46)

Gla-100
(N = 43)

All
(N = 89)

Age, mean (SD) y 61.3 (10.4) 58.9 (12.4) 60.1 (11.5) 60.9 (11.5) 63.2 (10.9) 62.0 (11.2)

Male, n (%) 45 (60.0) 44 (57.1) 89 (58.6) 32 (69.6) 26 (60.5) 58 (65.2)

Body weight, mean (SD) kg 67.3 (13.7) 66.6 (11.8) 66.9 (12.7) 67.7 (13.7) 64.8 (14.4) 66.3 (14.0)

BMI, mean (SD) kg/m2 25.7 (3.9) 25.1 (3.5) 25.4 (3.7) 25.7 (4.0) 24.4 (3.8) 25.1 (4.0)

Duration of diabetes, mean (SD) y 14.2 (7.3) 13.7 (7.8) 13.9 (7.5) 13.8 (9.2) 14.4 (10.2) 14.1 (9.6)

Fasting C-peptide, mean (SD), ng/mL 1.18 (0.85) 1.03 (0.60) 1.10 (0.74) 1.06 (0.82) 0.85 (0.59) 0.96 (0.72)

Duration of basal insulin treatment, mean (SD) y 2.25 (2.11) 2.43 (2.43) 2.34 (2.27) 2.62 (2.65) 2.67 (2.47) 2.64 (2.55)

HbA1c, mean (SD)

% 8.07 (0.74) 8.18 (0.78) 8.12 (0.76) 7.86 (0.66) 7.85 (0.71) 7.85 (0.68)

Mmol/Mol 64.7 (8.1) 65.9 (8.5) 65.2 (8.3) 62.4 (7.2) 62.3 (7.8) 62.3 (7.4)

FPG, mean (SD)

Mmol/L 7.8 (2.2) 7.5 (1.8) 7.7 (2.0) 7.5 (1.9) 7.2 (2.1) 7.4 (2.0)

Mg/dL 140.7 (39.9) 135.5 (33.0) 138.1 (36.5) 135.0 (34.3) 130.3 (37.6) 132.7 (35.8)

Basal insulin and analogues 75 (100) 77 (100) 152 (100) 46 (100) 43 (100) 89 (100)

Previous basal insulin type, n (%)

Insulin glargine 73 (97.3) 70 (90.9) 143 (94.1) 46 (100) 40 (93.0) 86 (96.6)

NPH 0 0 0 0 0 0

Insulin detemir 2 (2.7) 8 (10.4) 10 (6.6) 0 3 (7.0) 3 (3.4)

Previous basal insulin daily injection number, n (%)

Once daily 73 (97.3) 75 (97.4) 148 (97.4) 45 (100)a 41 (95.3) 86 (97.7)

Twice daily 2 (2.7) 2 (2.6) 4 (2.6) 0 2 (4.7) 2 (2.3)

Previous daily basal insulin dose, mean (SD)

U/kg/d 0.25 (0.15) 0.25 (0.13)b 0.25 (0.14)b 0.24 (0.12)c 0.23 (0.11) 0.24 (0.11)c

U/d 17.0 (11.1) 16.7 (9.1)b 16.8 (10.1)b 16.4 (9.3)c 15.0 (8.2) 15.7 (8.8)c

Previous OAD treatment, n (%)

Sulphonylureas 64 (85.3) 65 (84.4) 129 (84.9) 1 (2.2) 1 (2.3) 2 (2.2)

Glimepiride 55 (73.3) 60 (77.9) 115 (75.7) 0 1 (2.3) 1 (1.1)

Glibenclamide 7 (9.3) 3 (3.9) 10 (6.6) 1 (2.2) 0 1 (1.1)

Gliclazide 2 (2.7) 2 (2.6) 4 (2.6) 0 0 0

Glinides 11 (14.7) 12 (15.6) 23 (15.1) 0 1 (2.3) 1 (1.1)

Repaglinide 5 (6.7) 4 (5.2) 9 (5.9) 0 0 0

Mitiglinide calcium/voglibose combination 4 (5.3) 2 (2.6) 6 (3.9) 0 0 0

Mitiglinide calcium 2 (2.7) 3 (3.9) 5 (3.3) 0 0 0

Nateglinide 0 3 (3.9) 3 (2.0) 0 0 0

Metformin/pioglitazone combination 0 0 0 0 1 (2.3) 1 (1.1)

Biguanides 46 (61.3) 49 (63.6) 95 (62.5) 25 (54.3) 22 (51.2) 47 (52.8)

DPP4 inhibitor 31 (41.3) 31 (40.3) 62 (40.8) 20 (43.5) 22 (51.2) 42 (47.2)

α-Glucosidase inhibitors 20 (26.7) 12 (15.6) 32 (21.1) 23 (50.0) 14 (32.6) 37 (41.6)

Thiazolidinedione 7 (9.3) 5 (6.5) 12 (7.9) 3 (6.5) 3 (7.0) 6 (6.7)

Other drugs used in diabetes 0 1 (1.3) 1 (0.7) 1 (2.2) 1 (2.3) 2 (2.2)

Abbreviations: BMI, body mass index; DPP, dipeptidyl peptidase; NPH, neutral protamine Hagedorn; OAD, oral antihyperglycaemic drug; SD, standard
deviation; +SU/G, participants receiving concomitant sulphonylurea and/or glinide; -SU/G, participants not receiving sulphonylurea or glinide.
a Data for one participant in the -SU/G subgroup not included as they were randomised but not treated.
b Data not available for one participant.
c Data not available for two participants.
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Of those participants who received sulphonylurea and/or glinide,

129 (85%) participants had previously received sulphonylurea and

23 (15%) had previously received glinide (Table 1). Of those participants

who did not receive either sulphonylurea or glinide during the study,

two (2%) had previously received sulphonylurea and one (1%) had pre-

viously received glinide (Table 1). In the +SU/G subgroup, three partici-

pants had their treatment withdrawn. All participants remained in the

+SU/G subgroup. None of the participants in the -SU/G subgroup

started receiving sulphonylurea or glinide during the study.

The previous basal insulin dose was comparable between the

+SU/G and -SU/G subgroups (Table 1). The most common type of

basal insulin used prior to entry into the EDITION JP 2 trial was insulin

glargine (94% and 97% of participants in the +SU/G subgroup and

-SU/G subgroup, respectively; Table 1). No participants had previously

received neutral protamine Hagedorn (NPH) (Table 1). Other than dif-

ferences in prior glucose-lowering therapies, baseline characteristics

were comparable between the +SU/G and -SU/G subgroups, includ-

ing fasting C-peptide (p > 0.05; Table 1).

3.2 | Glycaemic control

3.2.1 | HbA1c

The reduction in HbA1c from baseline to month 12 was comparable

with Gla-300 and Gla-100, irrespective of concomitant sulphonylurea

and/or glinide use; LS mean difference (95% confidence interval [CI])

between the insulin treatment groups was −0.0 (−0.3 to 0.2)% and

0.1 (−0.2 to 0.4)% in the +SU/G and -SU/G subgroups, respectively.

For participants in the +SU/G subgroup, mean (standard deviation

[SD]) HbA1c reduced from 8.1 (0.7)% at baseline to 7.6 (0.7)% at

month 12 with Gla-300, and 8.2 (0.8)% to 7.8 (1.0)% with Gla-100

(Figure 1A). In the -SU/G subgroup, HbA1c reduced from 7.8 (0.7)% at

baseline to 7.4 (0.8)% at month 12 with Gla-300, and 7.9 (0.7)% to

7.5 (0.8)% with Gla-100 (Figure 1A).

3.2.2 | Laboratory-measured FPG

LS mean difference (95% CI) in FPG from baseline to month 12

between the insulin treatment groups was 0.3 (−0.3 to 0.9) mmol/L

(5.4 [−6.1 to 16.8] mg/dL) and 0.7 (−0.1 to 1.5) mmol/L (12.1 [−2.6 to

26.7] mg/dL) in the +SU/G and -SU/G subgroups, respectively. For

participants in the +SU/G group, mean (SD) FPG decreased from

baseline such that at month 12 it was 6.7 (1.7) mmol/L

(120.2 [30.2] mg/dL) in the Gla-300 group and 6.4 (1.7) mmol/L

(115.2 [30.8] mg/dL) in the Gla-100 group (Figure S1A, see the sup-

porting information for this article in File S1). In the -SU/G subgroup,

mean (SD) FPG also decreased from baseline such that at month 12 it

was 6.9 (2.5) mmol/L (124.9 [44.5] mg/dL) in the Gla-300 group, and

6.2 (1.9) mmol/L (111.2 [34.0] mg/dL) in the Gla-100 group

(Figure S1B in File S1).

3.2.3 | SMPG

For participants in the +SU/G subgroup, mean (SD) change in 24-hour

average plasma glucose (based on 7-point SMPG profiles; Figure S2A

in File S1) from baseline to month 12 was −0.67 (2.41) mmol/L

(−12.1 [43.4] mg/dL) in the Gla-300 group, and − 0.50 (2.41) mmol/L

(−9.0 [43.4] mg/dL) in the Gla-100 group. In the -SU/G subgroup,

change in 24-hour average plasma glucose (based on 7-point SMPG

profiles; Figure S2B in File S1) from baseline to month 12 was

−1.18 (2.77) mmol/L (−21.2 [50.0] mg/dL) in the Gla-300 group,

and −0.16 (2.58) mmol/L (−2.9 [46.5] mg/dL) in the Gla-100 group.

For participants in the +SU/G subgroup, mean (SD) change in

average pre-injection SMPG from baseline to month 12 was

1.54 (4.49) mmol/L (27.8 [80.9] mg/dL) in the Gla-300 group, and

0.68 (3.25) mmol/L (12.31 [58.47] mg/dL) in the Gla-100 group

(p = 0.181). In the -SU/G subgroup, mean (SD) change in average pre-

injection SMPG from baseline to month 12 was −0.13 (3.12) mmol/L

(−2.4 [56.2] mg/dL) in the Gla-300 group, and 1.4 (3.3) mmol/L

(26.0 [59.1] mg/dL) in the Gla-100 group (p = 0.025).

3.3 | Insulin dose

While the mean basal insulin dose increased from baseline to month 12

with both Gla-300 and Gla-100 (Figure 1B), the final daily dose for

Gla-300 was higher than that for Gla-100, for both the +SU/G

(p < 0.002) and -SU/G (p < 0.003) subgroups. LS mean difference (95%

CI) in the change in daily basal insulin dose from baseline to month

12 between the insulin treatment groups was 3.3 (0.9 to 5.8) U (0.05

[0.02 to 0.08] U/kg) and 5.3 (0.9 to 9.6) U (0.08 [0.03 to 0.14] U/kg) in

+SU/G and -SU/G subgroups, respectively.

3.4 | Body weight

For participants in the safety population for the +SU/G subgroup,

mean (SE) change in body weight from baseline to month 12 was

−0.4 (0.3) kg and 0.3 (0.3) kg in the Gla-300 and Gla-100 treatment

groups, respectively (Figure 1C); mean (SD) body weight at baseline

was 67.3 (13.7) kg for Gla-300 and 66.6 (11.8) kg for Gla-100, while

at month 12 it was 66.9 (13.9) kg for Gla-300 and 66.9 (13.0) kg for

Gla-100. In the -SU/G subgroup, mean (SE) change in body weight

from baseline to month 12 was −1.2 (0.4) kg and 0.9 (0.4) kg in the

Gla-300 and Gla-100 groups, respectively (Figure 1C); mean

(SD) body weight at baseline was 67.6 (13.9) kg for Gla-300 and

64.8 (14.4) kg for Gla-100, while at month 12 it was 66.4 (13.7) kg for

Gla-300 and 65.7 (15.6) kg for Gla-100. The between-treatment dif-

ference in the change in weight from baseline to month 12 was smal-

ler for participants receiving concomitant sulphonylurea and/or

glinide (LS mean difference: −0.7; 95% CI: −1.5 to 0.1 kg, p = 0.0687)

compared with those not receiving either sulphonylurea or glinide

(LS mean difference: −2.1; 95% CI: −3.2 to −1.1 kg, p < 0.0001).

3.5 | Hypoglycaemia

The cumulative mean number of confirmed (≤3.9 mmol/L [≤70 mg/dL])

or severe hypoglycaemic events at night (00:00–05:59 hours) and any

time of day increased steadily over the 12 months (Figure 2). A post

hoc exploratory analysis using a negative binomial regression model

performed for the annualized rate of confirmed (≤3.9 mmol/L

[≤70 mg/dL]) or severe hypoglycaemic events indicated that these were

significantly reduced for Gla-300 versus Gla-100, both during the night

[00:00–05:59 hours] (p = 0.0001), and at any time of day (24 hour)

(p = 0.0015). For nocturnal events, Gla-300 was associated with a
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significantly reduced annualized rate of events versus Gla-100, in both

the +SU/G (p = 0.0032) and -SU/G (p = 0.0133) subgroup. For the

annualized rate of confirmed (≤3.9 mmol/L [≤70 mg/dL]) or severe

hypoglycaemic events at any time of day (24 hour), these were signifi-

cantly reduced with Gla-300 versus Gla-100 in the +SU/G subgroup

(p = 0.0137), but not in the -SU/G subgroup (p = 0.0530) (Figure 2).

Pooled Gla-300 and Gla-100 data demonstrated a statistically sig-

nificant reduction in the number of participants experiencing ≥1 con-

firmed (≤3.9 mmol/L [≤70 mg/dL]) or severe hypoglycaemia events,

at night (00:00–05:59 hours) over the 12-month treatment period in

the -SU/G versus the +SU/G subgroup (relative risk: 1.39 [95% CI:

1.001 to 1.920]) (Figure 3A). There was also a trend towards fewer
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participants experiencing any time of day (24 hour) confirmed

(≤3.9 mmol/L [≤70 mg/dL]) or severe hypoglycaemia over the

12-month treatment period in the -SU/G versus the +SU/G subgroup

(relative risk: 1.17 [95% CI: 0.997 to 1.377]) (Figure 3A). For the annu-

alized rates of these hypoglycaemia events, there was also a trend

towards lower annualized rates of nocturnal confirmed (≤3.9 mmol/L

[≤70 mg/dL]) or severe hypoglycaemia for participants in the -SU/G

versus +SU/G subgroups; rates were similar irrespective of Gla-300

and Gla-100 use (rate ratio: 1.91 [95% CI: 0.695 to 5.27]) (Figure 3B).

In the pooled Gla-300 and Gla-100 group, rates of any time of day

(24 hour) confirmed (≤3.9 mmol/L [≤70 mg/dL]) or severe hypogly-

caemia were statistically significantly lower in the -SU/G versus

+SU/G subgroups (rate ratio: 1.72 [95% CI: 1.103 to 2.697])

(Figure 3B). In the +SU/G subgroup, the annualized rates of any time

(24 hour) confirmed (≤3.9 mmol/L [≤70 mg/dL]) or severe hypogly-

caemia were 13.15 and 20.33 events/participant-year in the Gla-300

and Gla-100 subgroups, respectively; in the -SU/G group, the rates

were 7.38 and 11.69 events/participant-year, respectively (Figure 3B).

Few severe hypoglycaemic events were reported (2 vs. 3 in the

+SU/G and -SU/G subgroups, respectively).

4 | DISCUSSION

In the EDITION JP 2 trial conducted in Japanese people with T2DM,

participants receiving Gla-300 achieved sustained glycaemic control

and experienced less hypoglycaemia versus those receiving Gla-100.7

The current post hoc analysis demonstrates that these results were

observed similarly for the +SU/G and -SU/G subgroups.

The +SU/G subgroup, overall, was associated with a higher risk

for hypoglycaemia compared with the -SU/G subgroup. There was a

statistically significant reduction in the risk of nocturnal (00:00–

05:59 hours) or any time (24 hour) confirmed (≤3.9 mmol/L
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[≤70 mg/dL]) or severe hypoglycaemia in the -SU/G versus +SU/G

subgroup, irrespective of whether Gla-300 or Gla-100 was used. This

higher risk for hypoglycaemia with sulphonylurea is presumably

related to their effects on insulin secretion,20 as has been reported

previously in the literature, both when used as a monotherapy,21 and

when used concomitantly with basal insulin.22 However, it remains

possible that differences in the subgroups studied also contributed to

higher risk in the +SU/G participants. Although there were no more

than modest differences in baseline HbA1c, FPG, duration of diabetes

and of insulin use, and basal insulin dose, clear differences in the num-

bers of oral agents used were apparent. Whereas 56% of -SU/G par-

ticipants were taking only one and 10% were taking more than two
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OADs at randomization, the corresponding percentages were 20%

and 47% in the +SU/G subgroup.

Given the similar HbA1c levels and basal insulin doses at entry in

the +SU/G and -SU/G subgroups, the clearly greater need for

glucose-lowering therapies in the +SU/G subgroup suggests that insu-

lin secretion and/or action was more impaired in these participants.

With the caveat of an ongoing SU/G effect on insulin secretion in the

+SU/G subgroup, the similarity in baseline C-peptide would suggest

comparable residual basaI insulin secretion between the two groups.

However, the greater increases in plasma glucose after meals (shown

by SMPG) in the +SU/G subgroup versus the -SU/G subgroup indicate

a greater compromise in meal-related insulin secretion and insulin-

stimulated muscle glucose uptake. Thus, it seems likely that the higher

risk of hypoglycaemia in the +SU/G subgroup was influenced directly

by the effects of sulphonylurea, and also by underlying metabolic dif-

ferences in the population requiring different pharmacological treat-

ments at study entry. Nevertheless, regardless of the mechanisms

underlying greater risk of hypoglycaemia in the +SU/G subgroup, the

advantage of Gla-300 relative to Gla-100 in limiting risk of hypogly-

caemia was found to be present to approximately the same degree in

both subgroups.

This analysis indicates that Gla-300 was associated with a signifi-

cantly reduced annualized rate of nocturnal confirmed (≤3.9 mmol/L

[≤70 mg/dL]) or severe hypoglycaemic events versus Gla-100, in both

the +SU/G and -SU/G subgroups. For any time of day (24 hour) con-

firmed (≤3.9 mmol/L [≤70 mg/dL]) or severe hypoglycaemia rates

were significantly reduced in the +SU/G but not the -SU/G subgroup.

The type and dose of background OADs remained unchanged during

the study, unless identified safety concerns necessitated a reduction

in dose or discontinuation of OAD. Therefore, it is possible that there

were differences in the dosage of background OADs between groups,

or other factors, that could have contributed to the differing

hypoglycaemic risks.

Consistent with the EDITION JP 2 overall trial results,7 a greater

relative dose of Gla-300 than Gla-100 was required; this was

observed in both the +SU/G and -SU/G subgroups. There appeared

to be a greater treatment difference in the -SU/G subgroup compared

with the +SU/G; however, this difference was not significant. As in

the other EDITION studies in T2DM populations,8,12 less body weight

gain was observed with Gla-300 versus Gla-100. This was observed in

both the +SU/G and -SU/G subgroups. However, the difference in

body weight change observed between participants treated with

Gla-300 and those receiving Gla-100 achieved statistical significance

in the -SU/G subgroup, with those treated with Gla-300, on average,

losing body weight, while those on Gla-100 gained body weight. The

treatment difference was constant throughout the treatment period

in the Gla-300 + SU/G subgroup. By contrast, for participants in the

Gla-300 -SU/G subgroup, the treatment difference in body weight

increased steadily from month 4 to month 12, at which time it was

greater compared with that in the Gla-100 -SU/G subgroup. Although

the reason for this finding is unknown, the observation is of potential

clinical relevance for patients and physicians. Fear of body weight gain

is a common barrier to continuing insulin treatment.23 In the current

study, no body weight gain was observed with Gla-300 in either the

+SU/G or -SU/G subgroup, which may encourage individuals to con-

tinue their insulin regimen.

The limitations previously described for the EDITION JP 2 trial7

also apply to this post hoc analysis. These include the open-label

design owing to the different injection devices and volumes used. The

number of patients in the -SU/G subgroup was smaller than that in

the +SU/G subgroup; baseline glycaemic control was not similar

between +SU/G and -SU/G, suggesting different population charac-

teristics. Moreover, sulphonylurea and glinide were not the only con-

comitant OADs used in this study. However, of the concomitant

OADs used, it is noted that α-glucosidase inhibitors, thiazolidine-

diones and biguanides (e.g. metformin) are known not to increase the

risk of hypoglycaemia. Additionally, the intrinsic limitation of any post

hoc analyses, that the analyses were not pre-planned, should also be

considered in the interpretation of these findings.

The need for improved management strategies for T2DM in

Japan is apparent from the considerable economic burden of the dis-

ease.6 The EDITION 1, 2, and 3 studies demonstrate sustained glycae-

mic control with less hypoglycaemia with Gla-300 versus Gla-100,

thus providing an improved option for T2DM management. In Japan,

guidelines for the management of T2DM recommend that OADs be

initiated if diet and exercise do not achieve favourable glycaemic con-

trol.14 Considering that one of the most commonly used OAD classes

in Japan is sulphonylureas,17 the results presented in this post hoc

analysis suggest that regardless of sulphonylurea use, Gla-300 is an

effective basal insulin therapy relevant to people in Japan, and may

help reduce the burden of diabetes in Japan. The data also suggest,

however, that to reduce the risk of hypoglycaemia, it may be prefera-

ble to withdraw sulphonylurea and start, for example, treatment with

a DPP-4 inhibitor, when basal insulin is initiated.

In conclusion, this analysis of data from the EDITION JP 2 trial

demonstrates that the comparable glycaemic control and reduced risk

of hypoglycaemia reported for Gla-300 versus Gla-100 in the

EDITION trials was observed regardless of individuals using or not

using sulphonylurea and/or glinide. In both basal insulin treatment

groups, a trend towards a higher risk of hypoglycaemia in the +SU/G

subgroup versus the -SU/G subgroup was observed. Despite the limi-

tation of post hoc analyses, these observations suggest that use of

Gla-300 may be expected to have similarly favourable effects com-

pared with Gla-100.
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