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Abstract

Aims: To compare the safety and efficacy of insulin glargine 300 U/mL (Gla-300) ver-

sus first-generation standard-of-care basal insulin analogues (SOC-BI; insulin glargine

100 U/mL or insulin detemir) at 6 months.

Methods: In the 12-month, open-label, multicentre, randomized, pragmatic ACHIEVE

Control trial, insulin-naïve adults with type 2 diabetes (T2D) and glycated

haemoglobin (HbA1c) 64 to 97 mmol/mol (8.0%–11.0%) after ≥1 year of treatment

with ≥2 diabetes medications were randomized to Gla-300 or SOC-BI. The compos-

ite primary endpoint, evaluated at 6 months, was the proportion of participants

achieving individualized HbA1c targets per Healthcare Effectiveness Data and Infor-

mation Set (HEDIS) criteria without documented symptomatic (blood glucose

≤3.9 mmol/L [≤70 mg/dL]) or severe hypoglycaemia at any time of the day at

6 months.

Results: Of 1651 and 1653 participants randomized to Gla-300 and SOC-BI, respec-

tively, 31.3% and 27.9% achieved the composite primary endpoint at 6 months (odds

ratio [OR] 1.19, 95% confidence interval [CI] 1.01–1.39; P = 0.03 for superiority);

78.4% and 75.3% had no documented symptomatic or severe hypoglycaemia (OR

1.19, 95% CI 1.01–1.41). Changes from baseline to month 6 in HbA1c, fasting plasma

glucose, weight, and BI analogue dose were similar between groups.

Conclusions: Among insulin-naïve adults with poorly controlled T2D, Gla-300 was

associated with a statistically significantly higher proportion of participants achieving

individualized HEDIS HbA1c targets without documented symptomatic or severe

hypoglycaemia (vs SOC-BI) in a real-life population managed in a usual-care setting.

The ACHIEVE Control study results add value to treatment decisions and options for

patients, healthcare providers, payers and decision makers.
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1 | INTRODUCTION

Basal insulin (BI) analogue options include first-generation (eg, insulin

glargine 100 U/mL [Gla-100] and insulin detemir [IDet]) and second-gen-

eration (eg, insulin glargine 300 U/mL [Gla-300] and insulin degludec)

preparations. Within the tightly regulated protocol-defined settings of

randomized controlled trials (RCTs), second-generation BI analogues dem-

onstrated similar efficacy to first-generation BI analogues, with a compa-

rable or reduced risk of hypoglycaemia,1–3 probably attributable to

improved pharmacokinetics and pharmacodynamics,4–6 and lower 24-

hour variability in blood glucose excursions.7,8

Randomized controlled trials are the “gold standard” for evaluat-

ing the biological effects of new treatments9 achieved by

implementing narrow eligibility criteria, providing constant oversight,

following highly regulated protocol-defined study procedures, and

ensuring maximal adherence to treatment plans and medication. How-

ever, RCT populations are often homogeneous and not fully represen-

tative of patients seen in real-world practice, and protocol-specified

procedures do not always reflect usual clinical practice.10 Real-world

observational studies have broader eligibility criteria;11 with oversight

and treatment approaches that reflect actual practice, they can com-

plement RCT data and may provide a more realistic estimation of real-

world effectiveness and safety of interventions. These data can be of

great value to patients, healthcare providers (HCPs), and payers.12

Pragmatic randomized real-life clinical studies are designed to mimic

the use of interventions in a real-world setting while maintaining the

internal validity and rigour of randomization.13,14 They can bridge the

gap between efficacy outcomes of highly regulated RCTs and real-life

treatment effectiveness of real-world clinical practice.

ACHIEVE Control is the first randomized prospective pragmatic real-

life study to investigate the efficacy and safety of Gla-300 versus first-

generation standard-of-care BI analogues (SOC-BI; Gla-100 or IDet) in

insulin-naïve adults with uncontrolled type 2 diabetes (T2D) on their cur-

rent anti-hyperglycaemic medication. ACHIEVE Control used a composite

primary endpoint to determine whether Gla-300, versus SOC-BI,

increased the likelihood that insulin-naïve adults with T2D and elevated

glycated haemoglobin (HbA1c) attain individualized HbA1c targets with-

out experiencing hypoglycaemia after 6 months. The study design

imposed minimal restrictions on participant eligibility and study conduct

to assess Gla-300 efficacy and safety under usual-care conditions.

2 | METHODS

2.1 | Study design and participants

The design of ACHIEVE Control (ClinicalTrials.gov: NCT02451137)

has been reported previously.15 ACHIEVE Control was a large,

12-month, randomized, prospective, open-label, active-controlled,

two-arm, multicentre, parallel-group, pragmatic trial conducted in the

United States and Canada.

Enrolment occurred from June 2015 to July 2017. Eligible partici-

pants were insulin-naïve adults (≥18 years) with American Diabetes

Association (ADA)-defined T2D16 diagnosed ≥1 year before the

screening visit and with inadequate glycaemic control (HbA1c

≥64 mmol/mol [8.0%]) after ≥1 year of treatment with ≥2 diabe-

tes medications (oral antihyperglycaemic drugs [metformin,

sulphonylureas, thiazolidinediones, dipeptidyl peptidase-4 inhibitors,

or sodium-glucose co-transporter type 2 inhibitors] or glucagon-like

peptide-1 receptor agonists [GLP-1RAs]) approved for daily concomi-

tant use with insulin (Victoza®, Byetta®, Adlyxin®). Exclusion criteria

were an HbA1c >97 mmol/mol (11.0%), type 1 diabetes, contraindica-

tions to insulin, or any major systemic disease resulting in short life

expectancy that, in the opinion of the investigator, would restrict or

limit successful participation for the study duration. Pregnant or

breastfeeding women and women with childbearing potential and no

effective contraception were excluded.

The trial protocol was approved, in accordance with local regula-

tions at the study sites, by the appropriate institutional review

boards/independent ethics committees, and the trial was conducted

in accordance with the Declaration of Helsinki and all its amendments,

the International Conference on Harmonization guidelines for good

clinical practice, and all applicable laws, rules and regulations. All par-

ticipants provided informed consent. Various protocol amendments

were implemented after study initiation (Table S1).

Payer, research organization (including HealthCore and Compre-

hensive Health Insights, research subsidiaries of Anthem, Inc. and

Humana, respectively), and HCP databases were analysed to identify

potential clinical sites, and databases from the selected sites were

used to identify potential study participants. Clinicians at the selected

sites, many of whom were primary care physicians with no or limited

prior clinical trial experience, screened participants for study inclusion.

2.2 | Randomization and treatment

Participants were randomized (1:1) to Gla-300 or SOC-BI and strati-

fied by individualized HbA1c treatment target (<53 mmol/mol [7.0%]/

<64 mmol/mol [8.0%]), sulphonylurea use (yes/no), GLP-1RA use

(yes/no), and baseline HbA1c (</≥75 mmol/mol [9.0%]). For partici-

pants randomized to the SOC-BI arm, investigators had the choice of

using either Gla-100 or IDet, based on their usual practice and clinical

preference. Randomization was performed via an interactive voice

response system by Perceptive Informatics (now PAREXEL Informat-

ics, East Windsor, NJ, USA), which provided on-demand treatment
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allocation. Statisticians, data managers, and the study sponsor were

blinded to treatment arm allocation.

Healthcare Effectiveness Data and Information Set (HEDIS)

criteria15,17 were used to assign individualized HbA1c targets in order

to reflect more realistic expectations for glycaemic control in real-

world practice, as well as common payer metrics and expectations in

the United States. An eligibility cut-off of HbA1c ≥64 mmol/mol

(8.0%) was chosen to represent the threshold at which physicians

might be more likely to consider initiating insulin therapy.

Participants received prescriptions for their assigned BI analogue

along with instructions from their clinician to titrate the dose to a tar-

get fasting plasma glucose (FPG) level consistent with ADA guidelines

at a target of 4.4–7.2 mmol/L; no titration algorithms were provided

to clinicians, to mimic real-world practice in a primary care setting.

The dose of administered BI depended on the self-monitored plasma

glucose levels and occurrence of hypoglycaemia. Participants

recorded the timing of their study treatment in e-diaries. Gla-300 and

Gla-100 were self-administered once daily in the morning or evening,

not related to food intake. IDet was self-administered either once or

twice daily, in the morning or evening as per package insert. There

was no additional protocol-defined guidance on, or sponsor oversight

of, insulin dose titration. After randomization, participants were

treated according to usual clinical practice, with protocol-specified

visits at 6 months (±30 days) and 12 months (±30 days). In the United

States, BI analogues were obtained by participants via their clinician's

prescription, which was dispensed by a pharmacy of their choice using

vouchers provided by the study sponsor; in Canada, they were pro-

vided to participants at the site. Throughout, participants could con-

tinue previous background treatment, and investigators could

prescribe additional (non-insulin) anti-hyperglycaemic drugs at their

discretion in accordance with local labelling guidelines for concomi-

tant use with a BI analogue. Any changes made to background anti-

hyperglycaemic therapy during the study were also at the discretion

of the investigator.

Participants were encouraged to join a patient-support pro-

gramme (PSP). For participants randomized to Gla-300, the COACH

programme was available18; those randomized to SOC-BI were

offered a PSP that may have been office-based, hospital-affiliated,

community-based, or provided by a payer.

Data were collected from HCP-completed case report forms, admin-

istrative claims, e-diaries (completed by study participants and used to

document self-monitored plasma glucose levels recommended at least

once daily [morning fasting], as well as adverse events, dose changes, and

hypoglycaemia and its symptoms), and participant surveys/questionnaires.

As this was a pragmatic trial, there was limited study-related interaction

between participants and HCPs, but all participants were scheduled to

undergo HbA1c testing at baseline and 6 months.

2.3 | Endpoints and assessments

The composite primary endpoint was the proportion of participants

who attained individualized HbA1c targets per 2015 HEDIS criteria at

6 months without experiencing hypoglycaemia at any time of day

during the study. Individualized HEDIS HbA1c targets were

<64 mmol/mol (8.0%) for participants aged ≥65 years and/or those

who had any of the following conditions: coronary artery bypass sur-

gery, percutaneous coronary intervention, ischaemic vascular disease,

thoracic aortic aneurysm, chronic heart failure, prior myocardial infarc-

tion, chronic renal failure, end-stage renal disease, dementia, blind-

ness, or lower extremity amputation; an individualized HEDIS HbA1c

target of <53 mmol/mol (7.0%) was assigned for all other partici-

pants.15,17 Hypoglycaemia was defined as either documented symp-

tomatic hypoglycaemia (blood glucose ≤3.9 mmol/L [≤70 mg/dL; ADA

levels 1 + 2 definition of <3.9 mmol/L]) or a severe event (ADA level

3).19 Individual components of the primary outcome are also reported.

Key secondary endpoints at 6 months included HbA1c target

attainment without documented symptomatic (blood glucose

<3.0 mmol/L [<54 mg/dL; equivalent to the ADA level 2 definition19])

or severe hypoglycaemia, and change in HbA1c. Changes from base-

line in FPG, weight, BI analogue dose, hypoglycaemia incidence (pro-

portion of participants with ≥1 event), hypoglycaemia event rate (per

participant-year), and incidence of other treatment-emergent adverse

events (TEAEs) were also examined.

Exploratory post hoc analyses were performed to examine the

efficacy of Gla-300 and SOC-BI by HEDIS HbA1c target, and of

Gla-100 and IDet, and to determine the effect on the composite end-

point of participation in PSPs.

2.4 | Statistical considerations

Initial sample size estimation was based on findings from EDITION 3,

which showed similar glycaemic control of Gla-300 and Gla-100, but

a lower risk of hypoglycaemia with Gla-300.20 A sample size of 3270

participants was estimated to provide ≥90% power to detect superior-

ity of Gla-300 versus SOC-BI for the composite primary endpoint at a

5% significance level. Furthermore, data from a commercially available

database were used to validate the proportion of participants antici-

pated to be assigned to each HEDIS target, resulting in the assump-

tion of a 70%:30% split for HEDIS targets <53 mmol/mol (7%):

<64 mmol/mol (8%). The ratio was applied to the EDITION 3 results

to yield an assumption of an absolute overall (weighted average) dif-

ference in the primary endpoint of 5.5% favouring Gla-300 for all

study participants.

Following the addition of a blinded interim analysis, the sample

size was increased to 3324. The interim analysis, planned to occur

after 1800 participants had completed their 6-month visit, was under-

taken by an independent, multidisciplinary data monitoring committee

and tested for overwhelming efficacy of Gla-300 versus SOC-BI for

the primary endpoint at a 1% significance level; results were not com-

municated to the study sponsor before study completion and

unblinding. It was determined that overwhelming efficacy was not

met and the study would continue to completion. The revised sample

size calculation for the final analysis considered a group-sequential

approach with an efficacy boundary based on a gamma (−3) alpha
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spending function and an overall two-sided alpha level of 0.05, with

two-sided nominal significance levels of 0.010 and 0.046 at interim

and final analysis, respectively.

Efficacy analyses were performed in randomized participants

based on the intention-to-treat principle. For the determination of

6-month HbA1c target attainment rates, randomized participants with

missing data at 6 months were counted as not having attained their

target. Odds ratios (ORs) with associated 95% confidence intervals

(CIs) for the composite primary endpoint, its components, and other

efficacy endpoints were determined by logistic regression analyses,

with adjustments for HbA1c target, sulphonylurea use, GLP-1RA use,

and baseline HbA1c. Secondary and ad hoc endpoints were explor-

atory, and analyses of these endpoints are descriptive only. Changes

in HbA1c, FPG, and weight from baseline to 6 months were assessed

by analysis of covariance (ANCOVA), with treatment arm allocation as

a fixed factor and randomization strata factors as potential

confounders.

Safety, including incidence of hypoglycaemia events and TEAEs,

was analysed in randomized participants who received ≥1 dose of

study drug; participants who received >1 study drug were analysed

according to the treatment they received for the longest period.

Safety analyses were descriptive, with no statistical testing performed.

Relative risk of hypoglycaemia with Gla-300 versus SOC-BI (risk ratio

and corresponding 95% CI) was estimated with a log-binomial regres-

sion model, using a log-link function and a binomial response distribu-

tion, and adjusting for randomization strata (HbA1c target,

sulphonylurea use, and GLP-1RA use), and baseline HbA1c (continu-

ous variable). Exposure-adjusted rates for hypoglycaemia events were

analysed with an over-dispersed Poisson regression model with a log-

link function and treatment arm as a fixed effect, adjusting for ran-

domization strata.

3 | RESULTS

3.1 | Participants

A total of 3304 participants were randomized at 407 sites in the

United States (n = 3137) and 20 sites in Canada (n = 167); 167 sites

were identified in collaboration with insurance providers and the

others were selected by the study sponsor based on the database

analysis. Overall, 1632/1651 participants (98.8%) in the Gla-300 and

1626/1653 (98.4%) in the SOC-BI groups received ≥1 dose of study

treatment, with 1497 (90.7%) and 1472 (89.1%) participants, respec-

tively, completing the 6-month treatment period (Figure S1).

Baseline demographic and clinical characteristics were similar in

the two treatment groups (Table 1).

3.2 | Efficacy

In the Gla-300 group, a statistically significantly higher proportion of

participants achieved the individualized HEDIS HbA1c targets atT
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6 months without documented symptomatic (blood glucose

≤3.9 mmol/L [≤70 mg/dL]) or severe hypoglycaemia versus the SOC-

BI group at any time (composite primary endpoint; 31.3% vs 27.9%,

respectively; OR 1.19, 95% CI 1.01–1.39; P = 0.03 [Figure 1]). Overall,

statistically significantly fewer participants randomized to Gla-300

versus SOC-BI had documented symptomatic (blood glucose

≤3.9 mmol/L [≤70 mg/dL]) or severe hypoglycaemia (21.6% vs

24.7%; P = 0.03).

The composite secondary endpoint of HbA1c target achievement

without documented symptomatic (blood glucose <3.0 mmol/L

[<54 mmol/L]) or severe hypoglycaemia at 6 months was attained by

37.3% of participants in the Gla-300 group and 34.3% in the SOC-BI

group (OR 1.14, 95% CI 0.98–1.33; Figure 1). There were no statisti-

cally significant differences between treatment groups in changes

from baseline to 6 months in HbA1c, FPG, or body weight (Table 2).

The mean (SD) insulin doses in the Gla-300 and SOC-BI groups were

0.16 (0.07) U/kg and 0.15 (0.08) U/kg, respectively, at insulin initia-

tion, and 0.34 (0.22) U/kg (n = 1494) and 0.34 (0.22) U/kg (n = 1451),

respectively, at 6 months. In the SOC-BI group, 65.4% of participants

received Gla-100 and 34.6% IDet.

3.3 | Post hoc analyses

3.3.1 | Effectiveness by HEDIS HbA1c target

Numerically, more participants randomized to Gla-300 achieved the

composite endpoints regardless of HEDIS HbA1c target (Figure S2).

HbA1c changes and achievement of individualized HbA1c targets are

detailed in Tables S2 and S3, respectively.

3.3.2 | Effectiveness by first-generation BI
analogue subgroup

Participants prescribed IDet versus Gla-100 were more likely to be

aged ≥65 years and to have a HEDIS HbA1c target <64 mmol/mol

(8.0%; Table S4). Participants treated with Gla-300 or Gla-100 versus

IDet were more likely to achieve both composite endpoints (Figure

S3) and had larger changes in HbA1c (Table S5).

3.3.3 | Impact of PSPs on the primary endpoint

During the first 6 months of follow-up, 330 participants (20.2%) in the

Gla-300 group and 144 (8.9%) in the SOC-BI group participated in a

PSP. In the Gla-300 group, 32.1% of participants who participated in a

PSP and 31.1% of those who did not participate achieved the com-

posite endpoint. Corresponding percentages in the SOC-BI group for

PSP participants and non-participants achieving the composite end-

point were 29.2% and 27.8%, respectively.

3.4 | Safety

Overall, 28.9% of Gla-300-treated participants and 30.4% SOC-BI-

treated participants had ≥1 hypoglycaemia event (risk ratio 0.95, 95%

CI 0.85–1.05); 8.9% and 10.0%, respectively, experienced nocturnal

hypoglycaemia (risk ratio 0.89, 95% CI 0.72–1.10; Figure S4). Expo-

sure-adjusted hypoglycaemia event rates were 2.41 and 2.63 events

per participant-year among participants treated with Gla-300 and

SOC-BI, respectively (rate ratio 0.92, 95% CI 0.71–1.19);

Composite primary endpoint 

)13.1–79.0(31.1)2.73(516)0.04(066tegratc1AbHSIDEH

(blood glucose ≤3.9 mmol/L [≤70 mg/dL])
 or severe hypoglycaemia

Composite secondary endpoint 

)13.1–79.0(31.1)2.73(516)0.04(066tegratc1AbHSIDEH

517 (31.3) 461 (27.9) 1.19 (1.01–1.39)

No documented symptomatic 1294 (78.4) 1244 (75.3) 1.19 (1.01–1.41)

615 (37.3) 567 (34.3) 1.14 (0.98–1.33)

No documented symptomatic 1452 (87.9) 1422 (86.0) 1.19 (0.96–1.46)
(blood glucose <3.0 mmol/L [<54 mg/dL])
 or severe hypoglycaemia

0.03

0.10

0.03

0.08

0.10

0.10

SOC-BI
(n = 1653) OR (95% CI)

Gla-300
(n = 1651)

Participants, n (%)

OR (95% CI) P-value

Favours
SOC-BI

Favours
Gla-300

0.8 1.0 1.2 1.4 1.6

F IGURE 1 Achievement of the composite primary and secondary endpoints and their components, individualized glycated haemoglobin
(HbA1c) target (both endpoints) without documented symptomatic (blood glucose ≤3.9 mmol/L [primary endpoint; ≤70 mg/dL]; blood glucose
<3.0 mmol/L [secondary endpoint; <54 mg/dL]) or severe hypoglycaemia. Overall, 164 (9.9%) and 191 (11.6%) adults in the insulin glargine
300 U/mL (Gla-300) and standard-of-care basal insulin (SOC-BI [insulin glargine 100 U/mL or insulin detemir]) groups, respectively, had missing
data at 6 months and thus were counted as having not achieved the primary endpoint. CI, confidence interval; HEDIS, Healthcare Effectiveness
Data and Information Set; OR, odds ratio; SOC-BI, standard-of-care basal insulin
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corresponding nocturnal event rates were 0.45 and 0.55 events per

participant-year, respectively (rate ratio 0.82, 95% CI 0.57–1.19).

Rates of TEAEs were similar in the two treatment groups (Table S6).

4 | DISCUSSION

In ACHIEVE Control, a statistically significantly higher proportion of

participants in the Gla-300 group achieved their individualized HEDIS

HbA1c targets without documented symptomatic (blood glucose

≤3.9 mmol/L [≤70 mg/dL]) or severe hypoglycaemia as compared to

the SOC-BI group. Further analysis of the primary composite endpoint

suggests that avoidance of documented symptomatic or severe

hypoglycaemia may be a benefit of Gla-300 versus SOC-BI. The use

of a composite primary endpoint is closely linked to real-life treatment

objectives, as achieving individualized HbA1c targets while minimizing

hypoglycaemia risk is an important and clinically relevant treatment

goal for physicians and patients. Since >90% of US health plans use

HEDIS criteria to measure treatment performance and value,15,17 their

use in ACHIEVE Control to individualize glycaemic targets is relevant.

Due to its unique pragmatic study design, ACHIEVE Control pro-

vides valuable data for practising clinicians that complement findings

from the EDITION 3 RCT20 and the retrospective real-world DELIVER

Naïve study.21 The phase 3a non-inferiority EDITION 3 study demon-

strated similar efficacy of Gla-300 and Gla-100 in HbA1c

decrease from baseline to 6 months (least squares mean difference

0.4 mmol/mol [0.04%]). In addition, in the same study, Gla-300 was

associated with lower risks of severe or confirmed nocturnal

hypoglycaemia (relative risk 0.76) and severe or confirmed serious

hypoglycaemia at any time of day (relative risk 0.61).20

DELIVER Naïve, a retrospective real-world study, demonstrated

at 6 months higher proportions of adults treated with Gla-300 versus

Gla-100 achieving HbA1c targets of <53 mmol/mol (7.0%) without

hypoglycaemia (21.9% vs 17.4%; P = 0.003) and <64 mmol/mol (8.0%)

without hypoglycaemia (49.1% vs 41.8%; P < 0.001).21 Adults were

also more likely to achieve HbA1c targets <53 mmol/mol (7.0%) and

<64 mmol/mol (8.0%) with Gla-300 vs Gla-100, irrespective of

hypoglycaemia.21 Consistent with these findings, ACHIEVE Control

demonstrated a significant benefit with Gla-300 versus SOC-BI for

attainment of individualized HbA1c targets without hypoglycaemia at

6 months, and favourable trends with Gla-300 versus SOC-BI for indi-

vidualized HbA1c target attainment, irrespective of hypoglycaemia

and for absence of hypoglycaemia from baseline to 6 months.

Some important differences between ACHIEVE Control and

EDITION 320 warrant highlighting. Besides using efficacy end-

points reflective of real-life treatment objectives, ACHIEVE Con-

trol included a broad insulin-naïve population, including adults

who would have been ineligible for participation in EDITION 3.

Furthermore, unlike EDITION 3 where participants underwent

intensive titration utilizing a titration algorithm, ACHIEVE Control

was carried out under real-life conditions with titration left to the

discretion of the treating physician. In addition, in EDITION 3, par-

ticipants were evaluated every 4 to 6 weeks, whereas, in ACHIEVE

Control, study-related visits were limited to baseline, 6 and

12 months, and remaining interactions between participants and

investigators were based on usual clinical practice.

TABLE 2 Changes from baseline to 6 months in glycated haemoglobin, fasting plasma glucose and body weight

Gla-300 (n = 1651) SOC-BI (n = 1653) LSM difference (95% CI) P *

HbA1c change, mmol/mol, LSM (SE) −15 (0.3) (n = 1489) −15 (0.3) (n = 1462) −0.4 (−1.3 to 0.4)a 0.32

Baseline HbA1c, mmol/mol, mean (SD) 76 (8.9) 77 (9.0) — —

HbA1c at 6 months, mmol/mol, mean (SD) 61 (12.7) (n = 1489) 62 (13.0) (n = 1462) — —

HbA1c change, %, LSM (SE) −1.4 (0.03) (n = 1489) −1.4 (0.03) (n = 1462) −0.04 (−0.12 to 0.04)a 0.32

Baseline HbA1c, %, mean (SD) 9.2 (0.8) 9.2 (0.8) — —

HbA1c at 6 months, %, mean (SD) 7.7 (1.2) (n = 1489) 7.8 (1.2) (n = 1462) — —

FPG change, mmol/L, LSM (SE) −2.73 (0.09) (n = 1422) −2.81 (0.09) (n = 1371) 0.08 (−0.16 to 0.32)b 0.53

Baseline FPG, mmol/L, mean (SD) 11.39 (3.34) (n = 1606) 11.63 (3.40) (n = 1601) — —

FPG at 6 months, mmol/L, mean (SD) 8.74 (3.30) (n = 1456) 8.69 (3.36) (n = 1401) — —

Weight change, kg, LSM (SE) 1.0 (0.1) (n = 1496) 1.1 (0.1) (n = 1463) −0.1 (−0.4 to 0.2)b 0.53

Baseline weight, kg, mean (SD) 96.9 (22.5) 97.0 (23.4) — —

Weight at 6 months, kg, mean (SD) 98.1 (22.7) (n = 1496) 98.4 (23.3) (n = 1463) — —

Abbreviations: ANCOVA, analysis of covariance; BMI, body mass index; FPG, fasting plasma glucose; GLP-1RA, glucagon-like peptide-1 receptor agonist;

HbA1c, glycated haemoglobin; LSM, least squares mean; SD, standard deviation; SE, standard error; SOC-BI, standard-of-care basal insulin (insulin glargine

100 U/mL or insulin detemir).
aANCOVA model with fixed categorical effects of treatment arm, randomization strata of HbA1c target, sulphonylurea use (yes/no), GLP-1RA use (yes/no),

as well as baseline BMI (continuous) and baseline HbA1c (continuous).
bANCOVA model with fixed categorical effects of treatment arm, randomization strata of HbA1c target, sulphonylurea use (yes/no), GLP-1RA use (yes/

no), as well as baseline BMI (continuous) and baseline FPG (continuous).

*P values are for descriptive purpose only.
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A major strength of ACHIEVE Control is its prospective, random-

ized, pragmatic real-life study design, with findings based on the treat-

ment of a wide spectrum of insulin-naïve adults with T2D in a real-

world setting. The participation of study investigators with no prior

clinical trial experience and multiple stakeholders increases the gen-

eral relevance of the study outcomes for routine clinical practice. Fur-

thermore, ACHIEVE Control had a large study population (3305

participants) treated at more than 400 clinical sites, enhancing its rele-

vance, translatability and scalability.

The present findings from ACHIEVE Control in insulin-naïve par-

ticipants are supported by other EDITION RCTs22–24 and retrospec-

tive real-world studies25–27 performed in insulin-experienced adults.

However, the study also has a number of limitations. SOC-BI-treated

adults could be assigned to Gla-100 or IDet at the investigator's dis-

cretion. While this reflects clinical practice, it could have introduced

channelling bias.28 Furthermore, grouping of SOC-BI and the lack of a

titration algorithm might have introduced additional bias. Further, par-

ticipants were assigned a HEDIS HbA1c target based solely on age

and comorbidities, without specifically accounting for additional fac-

tors, although some of these factors are indirectly addressed through

HEDIS criteria. However, any effect on outcomes should have been

similar in both treatment arms. As this was a real-life study, no contin-

uous glucose monitoring data were obtained. In addition, 7.9% of

adults in the Gla-300 group and 9.3% in the SOC-BI group had major/

critical protocol deviations that could potentially have impacted the

efficacy analyses (mainly not receiving ≥2 anti-hyperglycaemic agents

for ≥1 year [6.4% and 8.0%, respectively]).

Regarding the two main protocol amendments, the addition of a

blinded interim efficacy analysis should not have affected the out-

come of the study, as care was taken to preserve the integrity of the

data and the statistical analysis. The inclusion of severe

hypoglycaemia would have increased the number of hypoglycaemia

events for both groups similarly.

Participation in PSPs was higher in the Gla-300 group than in the

SOC-BI group (20.2% vs 8.9%), but this did not appear to influence

achievement of the primary endpoint; additional analyses on the

impact of PSP participation are described in the companion paper

reporting the 12-month results of ACHIEVE Control.29

Lastly, the cost of the BI analogues for both treatment arms was

covered by the sponsor, which does not mirror real-world practice in

the United States and Canada. While this limits the generalizability of

the results, any effects should have been similar in both treat-

ment arms.

Subsequent analyses of ACHIEVE Control at 12 months of fol-

low-up will evaluate additional clinical outcomes, healthcare-related

resource utilization, costs, and patient-reported outcomes, providing

further insights into the potential impact of Gla-300 in real-world

practice.

In conclusion, in this pragmatic, randomized trial, which mimics

real-world practice, treatment with the second-generation BI Gla-300

resulted in a statistically significantly higher proportion of insulin-

naïve adults with uncontrolled T2D who achieved their individualized

HEDIS HbA1c target without experiencing documented symptomatic

(blood glucose ≤3.9 mmol/L [≤70 mg/dL]) or severe hypoglycaemia

versus SOC-BI. The present results complement those from prior

RCTs and observational studies, supporting the efficacy and safety of

Gla-300 in insulin-naïve adults with T2D in a real-world setting, and

add value to treatment decisions and options for patients, HCPs,

payers, and decision makers.
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