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BACKGROUND
Insulin efsitora alfa (efsitora) is a new basal insulin designed for once-weekly 
administration. Data on safety and efficacy have been limited to small, phase 1 or 
phase 2 trials.

METHODS
We conducted a 52-week, phase 3, parallel-design, open-label, treat-to-target trial 
involving adults with type 2 diabetes who had not previously received insulin. 
Participants were randomly assigned in a 1:1 ratio to receive efsitora or degludec. 
The primary end point was the change in the glycated hemoglobin level from base-
line to week 52; we hypothesized that efsitora would be noninferior to degludec 
(noninferiority margin, 0.4 percentage points). Secondary and safety end points 
included the change in the glycated hemoglobin level in subgroups of participants 
using and not using glucagon-like peptide-1 (GLP-1) receptor agonists, the percent-
age of time that the glucose level was in the target range of 70 to 180 mg per deci-
liter in weeks 48 through 52, and hypoglycemic episodes.

RESULTS
A total of 928 participants underwent randomization (466 to the efsitora group and 
462 to the degludec group). The mean glycated hemoglobin level decreased from 
8.21% at baseline to 6.97% at week 52 with efsitora (least-squares mean change, 
−1.26 percentage points) and from 8.24% to 7.05% with degludec (least-squares 
mean change, −1.17 percentage points) (estimated treatment difference, −0.09 per-
centage points; 95% confidence interval [CI], −0.22 to 0.04), findings that showed 
noninferiority. Efsitora was noninferior to degludec with respect to the change in 
the glycated hemoglobin level in participants using and not using GLP-1 receptor 
agonists. The percentage of time that the glucose level was within the target range 
was 64.3% with efsitora and 61.2% with degludec (estimated treatment difference, 
3.1 percentage points; 95% CI, 0.1 to 6.1). The rate of combined clinically signifi-
cant or severe hypoglycemia was 0.58 events per participant-year of exposure with 
efsitora and 0.45 events per participant-year of exposure with degludec (estimated 
rate ratio, 1.30; 95% CI, 0.94 to 1.78). No severe hypoglycemia was reported with 
efsitora; six episodes were reported with degludec. The incidence of adverse events 
was similar in the two groups.

CONCLUSIONS
In adults with type 2 diabetes who had not previously received insulin, once-weekly 
efsitora was noninferior to once-daily degludec in reducing glycated hemoglobin 
levels. (Funded by Eli Lilly; QWINT-2 ClinicalTrials.gov number, NCT05362058.)
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A s type 2 diabetes progresses, the 
timely addition of basal insulin to ther-
apy is recommended when noninsulin 

glucose-lowering agents alone are inadequate to 
maintain glycemic control.1,2 However, concerns 
about weight gain, hypoglycemia, treatment com-
plexity, injection frequency, and the misconcep-
tion that the need to start insulin results from 
an individual patient’s failure can delay starting 
insulin and reduce treatment adherence.3-7 These 
issues contribute to suboptimal glycemic control 
and treatment inertia that expose such patients 
to excess potential complications.8,9

Daily insulin injection may be an additional 
burden for persons with type 2 diabetes. Reduced 
injection frequency improved both adherence and 
glycemic control with once-weekly as compared 
with once-daily glucagon-like peptide-1 (GLP-1) 
receptor agonists,10-12 and in a phase 3 trial com-
paring once-weekly insulin icodec (along with a 
mobile app to guide dose adjustment) with once-
daily basal insulins.13 A once-weekly basal insulin 
may substantially reduce injection burden as com-
pared with once-daily insulins, possibly leading to 
earlier initiation of insulin therapy and better ad-
herence and thus improved glycemic outcomes.14

Insulin efsitora alfa (efsitora) is a new basal 
insulin designed to have a flat pharmacokinetic 
profile and long half-life, allowing for once-
weekly administration.15 In phase 2 trials involv-
ing persons with type 1 or type 2 diabetes, im-
provements in glycated hemoglobin levels with 
efsitora were similar to those with insulin de-
gludec, and the incidence of hypoglycemia was 
similar with the two agents.16-18

The QWINT (once-weekly [QW] insulin ther-
apy) phase 3 program includes five randomized 
trials that investigated the efficacy and safety of 
once-weekly efsitora as compared with once-daily 
degludec or glargine U100 across a range of 
populations with diabetes.19 This trial, QWINT-2, 
investigated the efficacy and safety of efsitora 
as compared with degludec, both in combina-
tion with noninsulin glucose-lowering agents, 
in adults with type 2 diabetes who had not previ-
ously received insulin.

Me thods

Trial Design

We conducted a phase 3, parallel-design, open-
label, treat-to-target, randomized, controlled trial 

at 121 sites in 10 countries (see the Supplemen-
tary Appendix, available with the full text of this 
article at NEJM.org). The trial comprised a 3-week 
screening and lead-in period, a 52-week treatment 
period, and a 5-week follow-up period (Fig. S1 in 
the Supplementary Appendix). The trial was con-
ducted in accordance with the principles of Dec-
laration of Helsinki and the Good Clinical Prac-
tice guidelines of the International Council for 
Harmonisation. The protocol was approved by 
the independent ethics committee or institutional 
review board at each site and is available with 
the statistical analysis plan at NEJM.org. All the 
participants provided written informed consent.

The sponsor (Eli Lilly) designed the trial and 
conducted site monitoring, data collation, and 
data analysis. The investigators were responsible 
for data collection and worked under confiden-
tiality agreements with the sponsor. The authors 
wrote the first draft of the manuscript with as-
sistance from a sponsor-funded medical writer. 
All the authors participated in the data interpre-
tation and critical review of the manuscript, ap-
proved the manuscript submission for publica-
tion, and vouch for the accuracy and completeness 
of the data and for the fidelity of the trial to the 
protocol.

Adults (≥18 years of age) with type 2 diabetes 
who had not previously received insulin and who 
had a glycated hemoglobin level of 7.0 to 10.5% 
and a body-mass index (the weight in kilograms 
divided by the square of the height in meters) of 
45.0 or less were eligible if they had received 
stable treatment with one to three noninsulin 
glucose-lowering agents for at least 3 months 
before screening. Full inclusion and exclusion 
criteria are provided in Table S2.

Procedures

Participants were randomly assigned in a 1:1 
ratio to receive efsitora or degludec with the use 
of an interactive Web-response system. Random-
ization was stratified according to country, gly-
cated hemoglobin level (<8.0% or ≥8.0%), sulfo-
nylurea use (yes or no), and the use of GLP-1 
receptor agonists (yes or no). The number of 
participants using GLP-1 receptor agonists was 
targeted at 50% of the trial population with bal-
anced treatment assignment. During the lead-
in and treatment periods, participants contin-
ued stable use of noninsulin glucose-lowering 
agents, although dose adjustments were allowed 

A Quick Take 
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after randomization for safety or hypoglyce-
mia risk.

Efsitora (500 U per milliliter) or degludec 
(100 U per milliliter) was administered subcuta-
neously with the use of a prefilled pen injector. 
For the first injection only, participants in the 
efsitora group received a one-time starting dose 
of 300 U, which enabled efsitora concentrations 
to reach efficacious levels more quickly.14 For the 
next injection (second week), participants re-
ceived a starting weekly dose of 100 U. The 
starting daily dose of degludec was 10 U. In both 
treatment groups, dose assessments occurred 
weekly up to week 12 and at least every 4 weeks 
thereafter. Dose adjustments were based on the 
median of the three most recent fasting blood 
glucose values in order to achieve a target of  
80 to 120 mg per deciliter (4.4 to 6.6 mmol per 
liter) (Table S3) and in response to hypoglycemia 
(Table S4). In Asian centers only, an optional 
and alternative lower-dose algorithm was avail-
able for participants who weighed 60 kg or less 
or had a glycated hemoglobin level of 7.5% or 
less at screening (see the Supplementary Appen-
dix, including Table S5).

Participants were provided with a blood glu-
cose meter to monitor their own blood glucose 
levels and to monitor for hypoglycemia (see the 
Supplementary Appendix for hypoglycemia char-
acterization). Participants wore a blinded continu-
ous glucose monitoring device (Libre FreeStyle H 
[in China] or Dexcom G6 [in other countries]) in-
termittently throughout the trial, which was not 
used to inform dose adjustments. Data from the 
two devices were not pooled. This report includes 
data only from the Dexcom G6 device; thus, data 
from patients in China are not included.

End Points

The primary end point was the noninferiority of 
efsitora to degludec with respect to the change 
in the glycated hemoglobin level from baseline 
to week 52. Multiplicity-adjusted secondary end 
points were as follows: first, the noninferiority 
of efsitora to degludec with respect to the change 
in the glycated hemoglobin level from baseline to 
week 52 in participants using and not using 
GLP-1 receptor agonists; second, the superiority 
of efsitora to degludec with respect to the 
change in the glycated hemoglobin level from 
baseline to week 52; and third, the superiority of 
efsitora to degludec with respect to the percent-

age of time that the glucose level was in the 
target range (70 to 180 mg per deciliter [3.9 to 
10.0 mmol per liter]), as measured by continuous 
glucose monitoring, in weeks 48 through 52. 
Other secondary end points included the change 
from baseline to week 52 in the fasting blood 
glucose level, as measured by participant-moni-
tored blood glucose tests; the insulin dose at 
week 52; and the change from baseline to week 
52 in the Treatment-Related Impact Measure–
Diabetes (TRIM-D) total score (on a scale from 
0 to 100, with higher scores indicating better 
functioning and greater well-being) (see the Sup-
plementary Appendix).

Safety end points included the incidence and 
rate of combined clinically significant (level 2; 
glucose level, <54 mg per deciliter [3.0 mmol per 
liter]) or severe (level 3) overall hypoglycemia 
and of combined clinically significant or severe 
nocturnal hypoglycemia during the treatment 
period, the change from baseline to week 52 in 
body weight, and the percentage of time that the 
glucose level was below the target range (54 to 
69 mg per deciliter [3.0 to 3.8 mmol per liter] or 
<54 mg per deciliter) and above the target range 
(>180 mg per deciliter), as measured by continu-
ous glucose monitoring, in weeks 48 through 52. 
Adverse events and serious adverse events were 
recorded throughout the trial. All deaths and 
major cerebrovascular events were adjudicated by 
an independent external committee whose mem-
bers were unaware of the trial-group assignments. 
An external independent data monitoring com-
mittee periodically reviewed unblinded aggregat-
ed safety data.

Statistical Analysis

The primary hypothesis was that efsitora would 
be noninferior to degludec with respect to the 
change from baseline to week 52 in the glycated 
hemoglobin level (noninferiority margin, 0.4 per-
centage points). A graphical approach for multi-
ple comparisons was used to ensure control of 
the overall type I error rate for testing the pri-
mary and multiplicity-adjusted secondary end 
points. The overall significance (alpha) level was 
set to 0.05. We estimated that 888 participants 
with 754 who completed the 52-week treatment 
period would provide the trial with at least 99% 
statistical power to show noninferiority with 
respect to the change in the glycated hemoglo-
bin level from baseline to week 52 with the use 
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of the upper limit of a two-sided 95% confidence 
interval, under the following assumptions: a non-
inferiority margin of 0.4 percentage points that 
was determined from both statistical and clinical 
perspectives and consistent with regulatory guid-
ance, no difference between treatment groups, a 
standard deviation of 1.1 percentage points, and 
withdrawal by 15%. The trial had approximate-
ly 90% statistical power to show noninferiority 
among participants using or not using GLP-1 
receptor agonists. No multiplicity adjustments 
were made for evaluating other secondary and 
exploratory end points or for safety assessments; 
hypothesis testing was not conducted, and the 
widths of confidence intervals were not adjusted 
for multiplicity.

Efficacy and safety analyses were conducted 
in all randomly assigned participants who had 
received at least one dose of efsitora or degludec. 
Participants who discontinued treatment be-
cause of inadvertent enrollment were excluded 
from efficacy analyses. Two estimands were 
used to assess treatment efficacy: first, the 
treatment-regimen estimand, representing the 
treatment effect in all eligible participants, re-
gardless of adherence to the trial regimen or the 
use of rescue medication; and, second, the effi-
cacy estimand, representing the treatment effect 
had all the participants adhered to the trial 
regimen without initiating rescue therapy for 
persistent severe hyperglycemia. Results for the 
treatment-regimen estimand (main text) and ef-
ficacy estimand (Supplementary Appendix) are 
reported for the primary and multiplicity-adjust-
ed secondary end points, and results from the 
efficacy estimand are reported for other end 
points unless stated otherwise.

Continuous end points, including the primary 
end point, were analyzed with the use of an 
analysis of covariance model (for the treatment-
regimen estimand) and a mixed model for re-
peated measures (for the efficacy estimand). The 
analysis of covariance model included treatment 
group, randomization strata (country, use of 
GLP-1 receptor agonists, and sulfonylurea use), 
and the baseline value of the dependent variable. 
For non–glycated hemoglobin efficacy measures, 
an additional term of baseline glycated hemo-
globin stratum (<8.0% vs. ≥8.0%) was included 
in the model. Details of graphical testing and 
statistical analyses are provided in the Supple-
mentary Appendix.

R esult s

Participants

Between June 3, 2022, and April 10, 2024, a total 
of 1267 persons were screened; 928 participants 
were randomly assigned to receive efsitora (466 
participants) or degludec (462 participants). All 
the participants who underwent randomization 
received at least one dose of the assigned drug. 
The efficacy analysis population included 463 
participants in the efsitora group and 458 in the 
degludec group. A total of 42 participants (9.0%) 
permanently discontinued efsitora, and 28 (6.1%) 
permanently discontinued degludec (Fig. S2). A 
total of 2 participants in the efsitora group and 
6 in the degludec group received rescue therapy 
during the trial. The mean (±SD) treatment ex-
posure to efsitora and degludec was 350.4±61.7 
days and 352.3±57.4 days, respectively.

The demographic and clinical characteristics 
of the participants at baseline were similar in 
the two treatment groups (Table 1 and Table S1). 
Overall, 546 participants (58.8%) were men. The 
mean age of the participants was 57.4 years, the 
mean duration of diabetes was 11.6 years, and 
the mean body-mass index was 30.6. The most 
common noninsulin glucose-lowering agents were 
metformin (779 of 928 participants [83.9%]) and 
GLP-1 receptor agonists (464 of 928 [50.0%]). 
More participants were using sodium–glucose 
cotransporter 2 inhibitors and fewer were using 
α-glucosidase inhibitors in the efsitora group 
than in the degludec group.

Efficacy End Points

The mean glycated hemoglobin level decreased 
from 8.21% at baseline to 6.97% at week 52 with 
efsitora (least-squares mean change, −1.26 per-
centage points) and from 8.24% to 7.05% with 
degludec (least-squares mean change, −1.17 per-
centage points) (Fig. 1A). An estimated treat-
ment difference for the change in the glycated 
hemoglobin level of −0.09 percentage points 
(95% confidence interval [CI], −0.22 to 0.04) 
showed the noninferiority of efsitora to degludec, 
but superiority was not shown (P = 0.19). In both 
treatment groups, a mean glycated hemoglobin 
level of less than 7% was attained after 16 weeks 
of treatment and sustained until the end of the 
treatment period (Fig. 1B). At week 52, a similar 
percentage of participants receiving efsitora and 
those receiving degludec had a glycated hemo-
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globin level of less than 7.0% (60.9% and 59.2%, 
respectively), a glycated hemoglobin level of less 
than 7.0% without nocturnal level 2 or 3 hypo-
glycemia (58.5% and 56.4%), and a glycated he-
moglobin level of no more than 6.5% without 

level 2 or 3 hypoglycemia (29.8% and 26.2%) 
(Fig. S3).

Among participants using GLP-1 receptor 
agonists, the mean glycated hemoglobin level 
decreased from 8.17% at baseline to 6.96% at 

Table 1. Demographic and Clinical Characteristics of the Participants at Baseline.*

Characteristic
Efsitora  

(N = 466)
Degludec  
(N = 462)

Total  
(N = 928)

Age — yr 57.6±10.6 57.3±11.0 57.4±10.8

Male sex — no. (%) 281 (60.3) 265 (57.4) 546 (58.8)

Race or ethnic group — no. (%)†

American Indian or Alaska Native 34 (7.3) 36 (7.8) 70 (7.5)

Asian 163 (35.0) 164 (35.5) 327 (35.2)

Black 31 (6.7) 27 (5.8) 58 (6.2)

White 235 (50.4) 233 (50.4) 468 (50.4)

Multiple 3 (0.6) 2 (0.4) 5 (0.5)

Hispanic or Latin American ethnic group —  
no. (%)†

Yes 119 (25.5) 123 (26.6) 242 (26.1)

No 345 (74.0) 335 (72.5) 680 (73.3)

Not reported 2 (0.4) 4 (0.9) 6 (0.6)

Body weight — kg 86.83±20.53 86.12±18.93 86.48±19.75

Body-mass index 30.44±5.85 30.72±5.90 30.58±5.87

Duration of diabetes — yr 11.78±7.54 11.42±6.97 11.60±7.26

Baseline glycated hemoglobin level — % 8.21±0.96 8.23±0.96 8.22±0.96

Fasting serum glucose level — mg/dl 162.32±45.79 165.13±48.78 163.70±47.28

Estimated GFR — no. (%)

<30 ml/min/1.73 m2 2 (0.4) 4 (0.9) 6 (0.6)

30 to <60 ml/min/1.73 m2 42 (9.0) 38 (8.2) 80 (8.6)

60 to <90 ml/min/1.73 m2 170 (36.5) 159 (34.4) 329 (35.5)

≥90 ml/min/1.73 m2 252 (54.1) 261 (56.5) 513 (55.3)

Noninsulin glucose-lowering agents — no. (%)

Metformin 396 (85.0) 383 (82.9) 779 (83.9)

GLP-1 receptor agonist 232 (49.8) 232 (50.2) 464 (50.0)

SGLT2 inhibitor 179 (38.4) 149 (32.3) 328 (35.3)

Sulfonylurea 150 (32.2) 154 (33.3) 304 (32.8)

DPP-4 inhibitor 77 (16.5) 75 (16.2) 152 (16.4)

Thiazolidinedione 24 (5.2) 24 (5.2) 48 (5.2)

α-Glucosidase inhibitor 12 (2.6) 25 (5.4) 37 (4.0)

*	�Plus–minus values are means ±SD. To convert values for glucose to millimoles per liter, multiply by 0.05551. 
Percentages may not total 100 because of rounding. DPP-4 denotes dipeptidyl peptidase 4, GFR glomerular filtration 
rate, GLP-1 glucagon-like peptide-1, and SGLT2 sodium–glucose cotransporter 2.

†	�Race and ethnic group were reported by the participants.
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Figure 1. Efficacy Outcomes among Participants Who Received Once-Weekly Efsitora or Once-Daily Degludec.

Panel A shows the least-squares mean (LSM) change in the glycated hemoglobin level from baseline at week 52 (treatment-regimen es-
timand) in the overall population and among participants using and not using glucagon-like peptide-1 receptor agonists (GLP-1 RAs). 
The values within the shaded bars and the estimated treatment differences (ETDs) are shown in percentage points; P<0.001 for nonin-
feriority for all comparisons. Error bars indicate 95% confidence intervals. Panel B shows the LSM glycated hemoglobin level over time 
(efficacy estimand). The asterisk (*) indicates LSM values from the treatment-regimen estimand. Panel C shows the LSM percentage of 
time spent at various glucose levels as measured by continuous glucose monitoring at baseline and weeks 48 through 52 (efficacy esti-
mand). Percentages may not total 100 because of rounding. Panel D shows the LSM fasting blood glucose level measured by partici-
pant-monitored blood glucose tests over time (efficacy estimand). Fasting blood glucose values were obtained from records with “on 
wakening (fasting)” confirmed or the first reading between 5 a.m. and 10 a.m. The delta symbol (Δ) indicates the LSM change from 
baseline to week 52. Panel E shows the LSM insulin dose over time (efficacy estimand). In Panels B, D, and E, the I bars indicate 95% 
confidence intervals; the widths of the confidence intervals were not adjusted for multiplicity. To convert values for glucose to milli-
moles per liter, multiply by 0.05551. CI denotes confidence interval.
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week 52 with efsitora (least-squares mean change, 
−1.26 percentage points) and from 8.26% to 
7.02% with degludec (least-squares mean change, 
−1.19 percentage points). Among participants 
not using GLP-1 receptor agonist, the mean gly-
cated hemoglobin level decreased from 8.25% at 
baseline to 6.97% at week 52 with efsitora (least-
squares mean change, −1.26 percentage points) 
and from 8.21% to 7.08% with degludec (least-
squares mean change, −1.15 percentage points). 
An estimated treatment difference for the change 
in the glycated hemoglobin level of −0.06 per-
centage points (95% CI, −0.26 to 0.13) for par-
ticipants using GLP-1 receptor agonists and −0.11 
percentage points (95% CI, −0.28 to 0.07) for 
those not using GLP-1 receptor agonists showed 
the noninferiority of efsitora to degludec in both 
subgroups (Fig. 1A).

Because superiority for the change in the gly-
cated hemoglobin level was not shown, accord-
ing to the graphical testing approach, hypothesis 
testing for the percentage of time that the glu-
cose level was in the target range (70 to 180 mg 
per deciliter) was not conducted. In weeks 48 
through 52, the percentage of time that the glu-
cose level was within the target range was 64.3% 
with efsitora and 61.2% with degludec (estimated 
treatment difference, 3.1 percentage points; 
95% CI, 0.1 to 6.1). Figure 1C shows the percent-
age of time spent in different glucose ranges, 
and Table S6 lists all continuous glucose moni-
toring–based outcomes.

The least-squares mean change from baseline 
to week 52 in the fasting serum glucose level 
was −61.9 mg per deciliter (−3.4 mmol per liter) 
with efsitora and −56.8 mg per deciliter (−3.2 
mmol per liter) with degludec (estimated treat-
ment difference, −5.09 mg per deciliter; 95% CI, 
−9.15 to −1.02 [−0.28 mmol per liter; 95% CI, 
−0.51 to −0.06]) (Fig. S4). The mean fasting blood 
glucose level, as measured by participant-moni-
tored blood glucose tests, decreased from 183.2 
mg per deciliter (10.2 mmol per liter) at baseline 
to 118.7 mg per deciliter (6.6 mmol per liter) at 
week 52 with efsitora and from 183.4 mg per 
deciliter (10.2 mmol per liter) to 119.5 mg per 
deciliter (6.6 mmol per liter) with degludec (Fig. 
1D). The least-squares mean change from base-
line was similar in the efsitora and degludec 
groups (estimated treatment difference, −0.74 mg 
per deciliter; 95% CI, −4.29 to 2.82 [−0.04 mmol 
per liter; 95% CI, −0.24 to 0.16]).

The total weekly insulin dose at week 52 was 
314.7 U per week (45.0 U per day) with efsitora 
and 334.4 U per week (47.8 U per day) with de-
gludec (estimated treatment difference, −19.7 U 
per week; 95% CI, −37.0 to −2.4) (Fig. 1E). Simi-
lar findings were observed for insulin dose with 
adjustment for body weight (Fig. S5). The least-
squares mean change from baseline to week 52 
in the TRIM-D total score was 8.82 points with 
efsitora and 6.81 points with degludec (estimat-
ed treatment difference, 2.00 points; 95% CI, 
0.57 to 3.44) (Fig. S6).

Safety and Adverse Events

The numbers and rates of overall and nocturnal 
hypoglycemic events during the treatment peri-
od are shown in Table 2. There were no episodes 
of severe hypoglycemia in the efsitora group and 
six in the degludec group. Five of these six par-
ticipants were using sulfonylureas, and all had 
an estimated glomerular filtration rate of more 
than 60 ml per minute per 1.73 m2 of body-sur-
face area at baseline. Overall event rates of com-
bined level 2 or 3 hypoglycemia were similar and 
below 1 event per participant-year of exposure in 
the efsitora and degludec groups (0.58 and 0.45 
events per participant-year of exposure, respec-
tively; estimated rate ratio, 1.30 [95% CI, 0.94 to 
1.78]). The rate of combined level 2 or 3 noc-
tural hypoglycemia was 0.08 events per partici-
pant-year of exposure in both treatment groups. 
Hypoglycemia rates were similar among partici-
pants using GLP-1 receptor agonists and those not 
using GLP-1 receptor agonists and were higher 
among participants using sulfonylureas than 
among those not using sulfonylureas; no sub-
stantial treatment differences were observed in 
these subgroups (Table S7).

In weeks 48 through 52, no substantial treat-
ment differences were observed in the percent-
age of time that the glucose level was below the 
target range (54 to 69 mg per deciliter or <54 mg 
per deciliter) (Table S6). The percentage of time 
that the glucose level was above the target range 
(>180 mg per deciliter) appeared to be lower with 
efsitora than with degludec (estimated treatment 
difference, −3.39 percentage points; 95% CI, −6.39 
to −0.39). The least-squares mean change from 
baseline to week 52 in body weight was similar 
in the efsitora and degludec groups (3.6 kg and 
3.5 kg, respectively; estimated treatment differ-
ence, 0.1 kg [95% CI, −0.4 to 0.5]) (Fig. S7).
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Overall, 338 of 466 participants (72.5%) in 
the efsitora group and 341 of 462 (73.8%) in the 
degludec group reported an adverse event that 
first occurred or worsened after the first dose and 
up to trial end (Table 3). Serious adverse events 
were reported by 41 of 466 participants (8.8%) in 
the efsitora group and 38 of 462 (8.2%) in the 
degludec group. Two deaths occurred in the ef-
sitora group, one due to sudden cardiac arrest 
during the treatment period and the second due 
to unknown cause in a participant with bladder 
cancer who had been discontinued from efsitora. 
One death occurred in the degludec group, due to 
a myocardial infarction. No deaths were consid-
ered by the investigators to be related to efsitora 
or degludec.

Discussion

In this phase 3 trial evaluating efsitora in par-
ticipants with type 2 diabetes who had not previ-
ously received insulin, treatment with once-week-
ly efsitora for 52 weeks resulted in an improvement 
in glycemic control as compared with baseline, 
with a mean glycated hemoglobin level of less 
than 7% attained after 16 weeks of treatment 
and sustained until the end of the treatment pe-
riod. Noninferiority to once-daily degludec with 

respect to the change in the glycated hemoglo-
bin level from baseline to week 52 was shown. 
Noninferiority was also shown in subgroups of 
participants using and not using GLP-1 receptor 
agonists. Two trials investigating another once-
weekly insulin, icodec, in participants with type 
2 diabetes who had not previously received insu-
lin showed noninferiority and superiority with 
respect to the change in the glycated hemoglo-
bin level to a once-daily comparator (glargine 
in the ONWARDS 1 trial and degludec in the 
ONWARDS 3 trial).20,21

The results of the present trial are consistent 
with those of an earlier phase 2 trial, in which 
efsitora showed a similar glycemic-control and 
safety profile to degludec in participants with 
type 2 diabetes who had not previously received 
insulin.18 The present trial expanded the partici-
pant population to include persons using GLP-1 
receptor agonists and sulfonylureas, thereby re-
flecting a broader patient population with a po-
tentially higher risk of hypoglycemia. The dose-
adjustment approach in the phase 2 trial, which 
was based on body weight and fasting glucose 
levels, informed the development of the more 
broadly applicable dose-administration algorithm 
used in the present trial.

Tight glycemic control was achieved with 

Table 2. Hypoglycemic Episodes.*

Variable
Efsitora  

(N = 466)
Degludec  
(N = 462)

Estimated Rate  
Ratio (95% CI)†

No. of  
Participants (%)

No. of Episodes 
(Events/PYE)

No. of 
Participants (%)

No. of Episodes  
(Events/PYE)

Overall hypoglycemic episodes

Hypoglycemia alert‡ 297 (63.7) 1811 (4.15) 249 (53.9) 1485 (3.36) 1.24 (0.99–1.55)

Clinically significant hypoglycemia‡ 130 (27.9) 253 (0.58) 97 (21.0) 190 (0.43) 1.34 (0.97–1.85)

Severe hypoglycemia§ 0 0 6 (1.3) 6 (0.01) —

Combined clinically significant or 
severe hypoglycemia‡

130 (27.9) 253 (0.58) 102 (22.1) 196 (0.45) 1.30 (0.94–1.78)

Noctural hypoglycemic episodes¶

Combined clinically significant or 
severe hypoglycemia‡

23 (4.9) 32 (0.08) 23 (5.0) 35 (0.08) 1.01 (0.53–1.89)

*	�Levels of severity include hypoglycemia alert (level 1), clinically significant hypoglycemia (level 2), and severe hypoglycemia (level 3). PYE 
denotes participant-year of exposure.

†	�The widths of the confidence intervals were not adjusted for multiplicity and should not be used for hypothesis testing.
‡	�Rate and estimated rate ratio were estimated with the use of a negative binomial model.
§	� Rate was calculated as the number of episodes divided by total exposure.
¶	�Noctural episodes were those occurring between midnight and 6 a.m.
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overall low rates of hypoglycemia, particularly of 
combined level 2 or 3 hypoglycemia, for which 
less than one event per participant-year of expo-
sure was observed, even among participants us-
ing sulfonylureas. Furthermore, no severe hypo-
glycemia was reported during efsitora treatment, 
and 336 of 466 participants (72.1%) in the efsi-
tora group reported no level 2 hypoglycemia. 
However, slightly higher rates of level 1 and level 
2 hypoglycemia were observed with efsitora than 
with degludec. Thus, clinically meaningful hypo-
glycemia and other safety measures were similar 
in the two treatment groups, without severe hypo-
glycemia during efsitora treatment.

An increase in the percentage of time that 
the glucose level was in the target range (70 to 
180 mg per deciliter) was observed in both 
groups, with a small percentage of time that the 
glucose level was below the target range, which 
indicates the benefit of adding basal insulins to 
background treatments. In weeks 48 through 52, 
an estimated treatment difference of 3.1 per-
centage points in the percentage of time that the 
glucose level was within the target range with 
efsitora as compared with degludec corresponds 
to an equivalent of 44 additional minutes per day 
in which the glucose level was within the target 
range.

The similarity in fasting blood glucose levels 
between the two groups aligns with similar dose 
adjustments over time. The target fasting blood 
glucose level of 80 to 120 mg per deciliter was 
achieved in both groups by week 12 and main-
tained to trial end. The insulin dose at week 52 
was slightly lower with efsitora than with degludec 
by approximately 20 U per week (approximately 
3 U per day). Body weight increased by approxi-
mately 3.5 kg with both treatments, a finding 
consistent with weight gain associated with ef-
fective improvement of glycemic control with basal 
insulins.

A once-weekly insulin has the potential to 
simplify dose administration and diminish bar-
riers to starting insulin therapy by means of a 
reduction in injection burden as compared with 
a once-daily insulin. A recent study evaluating 
preferences for a once-weekly basal insulin in 
adults with type 2 diabetes indicated that both 
patients and providers would prefer once-weekly 
basal insulin over current basal insulin prepara-
tions.22 In the present trial, there appeared to be 

a greater increase in the TRIM-D total score with 
efsitora than with degludec, which we speculate 
may be related to the lower injection burden with 
once-weekly administration.

Given treatment guidelines and recommenda-
tions to incorporate GLP-1 receptor agonists ear-
lier in treatment, along with their growing use 
worldwide, it is relevant to show that efsitora can 
be effectively and safely added to such therapy. 

Table 3. Summary of Adverse Events.

Event
Efsitora  

(N = 466)
Degludec  
(N = 462)

Adverse events

Any adverse event — no. of participants (%) 338 (72.5) 341 (73.8)

Serious adverse event — no. of participants (%) 41 (8.8) 38 (8.2)

Adverse events of interest

Hypersensitivity event — no. of participants (%) 42 (9.0) 31 (6.7)

Mild 30 (6.4) 25 (5.4)

Moderate 12 (2.6) 6 (1.3)

Injection-site reaction — no. of participants (%) 11 (2.4) 8 (1.7)

Mild 11 (2.4) 8 (1.7)

Medication errors, including misuse and abuse 
— no. of participants (%)*

4 (0.9) 3 (0.6)

Adjudicated events

Acute coronary syndrome — no. of participants

Acute myocardial infarction 3 2

Hospitalization for unstable angina 1 0

Coronary revascularization — no. of partici-
pants

Coronary-artery bypass grafting 2 0

Percutaneous coronary intervention 4 3

Cerebrovascular events — no. of participants

Transient ischemic attack 1 1

Stroke 0 1

Fatal events — no. of participants

Death from cardiovascular causes 1† 1‡

Death from noncardiovascular causes 1§ 0

*	�Shown are adverse events involving medication errors that met the criteria for 
an important protocol deviation indicative of a multiple dose. These events 
are considered to be important protocol deviations and of special interest 
because of their potential to affect a participant’s safety. No medication errors 
that were consistent with misuse or abuse were reported.

†	�The death was due to sudden cardiac arrest.
‡	�The death was due to myocardial infarction.
§	� The death was due to unknown cause in a participant with bladder cancer.
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Here, efsitora showed noninferiority to degludec 
with respect to the change in the glycated hemo-
globin level among participants using and not 
using GLP-1 receptor agonists, without substan-
tial treatment differences in hypoglycemia be-
tween subgroups.

Strengths of this trial include the large inter-
national population that was representative of a 
substantial proportion of persons with type 2 
diabetes (Table S8). A range of noninsulin glu-
cose-lowering agents were permitted, reflective 
of real-world practice; however, tirzepatide was 
not approved at the time of trial enrollment. The 
trial had good participant retention and well-
balanced treatment groups. The inclusion of 
blinded continuous glucose monitoring at multi-
ple time points, including baseline, strengthened 
the trial, as did the assessment of the TRIM-D 
total score.

This trial has certain limitations, which in-
clude the open-label design, which could intro-
duce bias, although intended to decrease par-

ticipant burden and treatment complexity. 
Although blinded continuous glucose monitor-
ing was a strength for assessments, it preclud-
ed its use for dose adjustments, which, if used, 
might have further improved glycemic control 
and reduced hypoglycemia. In addition, the dif-
ferent continuous glucose monitoring device 
used in China prevented the pooling of con-
tinuous glucose monitoring data with other 
countries.

In this trial involving participants with type 2 
diabetes who had not previously received insu-
lin, once-weekly efsitora was noninferior to once-
daily degludec in reducing glycated hemoglobin 
levels at 52 weeks.
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