
OR I G I N A L AR T I C L E

DUAL I China: Improved glycemic control with IDegLira
versus its individual components in a randomized trial
with Chinese participants with type 2 diabetes uncontrolled
on oral antidiabetic drugs

Weiqing Wang1 | Bue F. Ross Agner2 | Bin Luo3 | Lei Liu4 | Ming Liu5 |

Yongde Peng6 | Shen Qu7 | Karolina Amelia Stachlewska4 | Guixia Wang8 |

Guoyue Yuan9 | Qiu Zhang10 | Guang Ning1

1Department of Endocrine and Metabolic Diseases, Rui Jin Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai, China
2Bispebjerg Hospital, Copenhagen, Denmark
3Novo Nordisk China Pharmaceuticals, Beijing, China
4Novo Nordisk A/S, Søborg, Denmark
5Department of Endocrinology and Metabolism, Tianjin Medical University General Hospital, Tianjin, China
6Department of Endocrinology and Metabolism, Shanghai General Hospital, Shanghai Jiao Tong University, Shanghai, China
7Department of Endocrinology and Metabolism, Shanghai Tenth People's Hospital of Tongji University, Shanghai, China
8Department of Endocrinology and Metabolism, The First Hospital of Jilin University, Jilin, China
9Department of Endocrinology and Metabolism, Affiliated Hospital of Jiangsu University, Zhenjiang, China
10Department of Endocrinology and Metabolism, The First Affiliated Hospital of Anhui Medical University, Hefei, China

Correspondence
Guang Ning, Department of Endocrine
and Metabolic Diseases, Rui Jin Hospital,
Shanghai Jiao Tong University School of
Medicine, 197 Rui Jin Er Road, Shanghai
200025, China.
Email: guangning@medmail.com.cn

Funding information
Novo Nordisk, Grant/Award Number: n/a

Abstract

Background: DUAL I China, one of the DUAL trials, assessed efficacy/safety

of insulin degludec/liraglutide (IDegLira) in Chinese adults with type 2 diabetes

(T2D) not controlled by oral antidiabetic drugs (OADs).

Methods: This phase 3a, treat-to-target multicenter trial randomized partici-

pants (glycated hemoglobin [HbA1c] 53.0-85.8 mmol/mol; previous metformin

± another OAD) 2:1:1 to IDegLira (n = 361), degludec (n = 179), or liraglutide

(n = 180). Primary endpoint was change in HbA1c after 26 weeks. Secondary

endpoints included: HbA1c < 53.0 mmol/mol attainment, weight change,

treatment-emergent hypoglycemia, end-of-treatment insulin dose, and safety.

Results: At 26 weeks, HbA1c had decreased by a mean 18.12 mmoL/moL

(IDegLira), 12.37 mmoL/moL (degludec) (estimated treatment difference

[ETD] �6.50 mmoL/moL; 95% confidence interval [CI] �7.96, �5.04;

P < .0001), and 11.33 mmoL/moL (liraglutide) (ETD �6.87 mmoL/moL; 95%

CI �8.33, �5.41; P < 0.0001), indicating noninferiority for IDegLira vs

degludec and superiority vs liraglutide. HbA1c < 53.0 mmoL/moL attainment
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was 77.0% (IDegLira), 46.4% (degludec), and 48.3% (liraglutide). Mean weight

change with IDegLira (0.1 kg) was superior to degludec (1.2 kg) (ETD

�1.08 kg; 96% CI �1.55, �0.62; P < 0.0001). Severe or confirmed hypoglyce-

mic event rates were 0.24 (IDegLira) and 0.17 (degludec) episodes/participant-

year (estimated rate ratio 1.46; 95% CI 0.71, 3.02; P = .3008, not significant). At

the end of treatment, the IDegLira insulin dose was lower (24.5 U/d) vs

degludec (30.3 U/d) (ETD �5.49 U; 95% CI �7.77, �3.21; P < 0.0001). No

unexpected safety issues occurred.

Conclusions: IDegLira is efficacious and well tolerated in Chinese adults with

T2D not controlled by OADs.
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Highlights

• Insulin degludec/liraglutide (IDegLira) has good efficacy and tolerability in

Chinese adults with type 2 diabetes not controlled on oral antidiabetic

drugs.

• IDegLira provides the clinical advantages of insulin and glucagon-like pep-

tide 1 receptor agonists, improving glycemic control while reducing the

main adverse effects of insulin (weight gain) and liraglutide (gastrointestinal

events).

• As IDegLira is given as a once-daily single injection, fewer injections are

required versus administering the individual components separately.

1 | INTRODUCTION

In 2019, China had more people with type 2 diabetes (T2D)
than any other nation, and this is projected to remain the
case until at least 2045.1 This situation is likely to be due to
an aging population and westernization of lifestyles.2 Com-
pared with Caucasians, Asian people with T2D have differ-
ent clinical features, such as a lower body mass index
(BMI), greater abdominal adiposity, greater insulin resis-
tance, and a younger age at onset.3 Consequently, Asian
people with T2D may have differing responses to T2D ther-
apies compared with Caucasians,4–6 necessitating confirma-
tory studies in Chinese participants.

Owing to disease progression, most people with T2D
will eventually require treatment intensification. The
Chinese Diabetes Society recommends a stepwise
approach, progressing from lifestyle management to
pharmacotherapy.2 These guidelines2 advise the addition
of either glucagon-like peptide 1 receptor agonists (GLP-
1RAs) or insulin to metformin when monotherapy is
insufficient. If dual therapy fails, a triple combination is
recommended (ie, metformin with GLP-1RA and insulin)

for Chinese individuals with T2D,2 and this is also
supported by expert clinical opinion.7

Insulin degludec/liraglutide (IDegLira) is a subcutane-
ously administered, once-daily combination therapy that
contains insulin degludec (degludec) and the GLP-1RA
liraglutide in a fixed ratio (100 units/mL degludec:3.6 mg/
mL liraglutide).8 The efficacy and safety of IDegLira were
extensively investigated by the global DUAL trials, which
demonstrated that IDegLira provides effective, enduring
glycemic control with good tolerability in multinational par-
ticipant populations.8–16 The global DUAL I trial enrolled
participants with T2D who were not achieving their target
glycated hemoglobin (HbA1c) levels with oral antidiabetic
drugs (OADs) to investigate the efficacy of IDegLira versus
its individual components.8 The trial demonstrated that
improvement in HbA1c levels for IDegLira-treated partici-
pants was noninferior versus degludec, and superior versus
liraglutide. Compared with participants treated with
degludec, IDegLira-treated participants had lower weight
gain and reduced rates of hypoglycemia, which have been
associated with insulins such as degludec,17 as well as lower
rates of gastrointestinal adverse events (AEs), which occur
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frequently with GLP-1RAs.18 The DUAL I China trial
(NCT03172494) aimed to confirm whether these benefits
also apply to Chinese people with T2D that is not ade-
quately controlled by OAD treatment.

2 | METHODS

2.1 | Trial design and participants

This phase 3a, 26-week, multicenter, open-label, random-
ized, parallel three-arm, treat-to-target trial was of
approximately 32 weeks' duration, with a 26-week treat-
ment period following a 2-week screening period
(Figure 1).

The protocol, information sheet, and consent form were
approved after review by appropriate health authorities,
independent institutional review boards, and ethics com-
mittees. The trial was conducted according to the guidelines
of the International Conference on Harmonization Guide-
line for Good Clinical Practice19 and the Declaration of Hel-
sinki.20 All participants gave informed, written consent.

The participants were Chinese people with T2D, aged
≥18 years, with HbA1c 53.0 to 85.8 mmoL/moL (7.0%-
10.0%), BMI ≤ 40 kg/m2, and on a stable dose of metfor-
min (≥1500 mg or the maximum tolerated) ± one other
OAD (α-glucosidase inhibitor, sulfonylurea, glinide, or
thiazolidinedione; at least half the local-label maximum
approved dose) for ≥60 days before screening.

Included in the key exclusion criteria were current treat-
ment with other diabetic medications, previous insulin use
(except short-term treatment at investigator's discretion),
and anticipated initiation/change in concomitant medica-
tions affecting glucose metabolism. Individuals with renal
or liver impairment were excluded. Supplementary
Table 1 lists full inclusion and exclusion criteria.

2.2 | Stratification and randomization

Centralized randomization of participants was in a 2:1:1
ratio, following simple randomization procedures involv-
ing a web response system accessed via internet or tele-
phone. Randomization was stratified by pretrial OADs
(metformin ± one other OAD).

2.3 | Treatment

After randomization, all participants continued metfor-
min, and other OADs were discontinued. Participants
initiated IDegLira at 10 dose steps (10 U degludec:0.36
mg liraglutide) and were titrated twice per week to a 4-
to 5-mmoL/L prebreakfast self-measured plasma glu-
cose (SMPG) target (Supplementary Table 2).
Degludec was started at 10 U and similarly titrated.
IDegLira and degludec were administered in a similar
treat-to-target approach; for IDegLira, the maximum
daily dose given was 50 dose steps, but there was no
maximum dose for degludec. Liraglutide was started at
0.6 mg and increased weekly by 0.6 mg, with the maxi-
mum target dose being 1.8 mg. If dose escalation was
not tolerated, the visit window was used to prolong
exposure time for a given dose (note, increments of less
than 0.6 mg are not possible with the liraglutide
administration pen device).

2.4 | Endpoints

The primary endpoint was the week 26 change in HbA1c
from baseline, aiming to confirm noninferiority for
IDegLira versus degludec, along with superiority versus
liraglutide.

n = 720 
Chinese patients, 

stable therapy 

with metformin

± one OAD (AGI, 

SU, glinides, 

or TZD)

IDegLira + metformin (n = 361)

Degludec + metformin (n = 179) 

Liraglutide + metformin (n = 180) 

Duration: 26 weeks of treatment 
+ 30 days of follow-up

Randomization
(2:1:1)

End of
treatment

Screening Follow-up
1

Follow-up
2

–2 0 26 27 30

V1 V2 V28 V29 V30Visit

Week

Trial information
• May 2017–July 2019

• Randomized, confirmatory, open-label trial

• Treat-to-target (IDegLira and degludec)

• 38 sites across China

FIGURE 1 Trial design.

AGI, alpha glucosidase inhibitor; degludec, insulin degludec; IDegLira, insulin degludec/liraglutide; OAD, oral antidiabetic drug; SU,

sulphonylurea; TZD, thiazolidinedione; V, visit.
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Change in body weight after 26 weeks and the num-
ber of treatment-emergent hypoglycemic episodes (severe
according to the American Diabetes Association classifi-
cation21 or confirmed by plasma glucose <3.1 mmoL/L
[<56 mg/dL] with/without hypoglycemic symptoms)
during the 26 weeks were confirmatory secondary end-
points, assessed with the aim of confirming superiority
for IDegLira versus degludec.

Supportive secondary efficacy endpoints (assessed at
week 26) included: change in fasting plasma glucose
(FPG), nine-point SMPG profile (including mean values
across the nine-point profile and the postprandial incre-
ments), attainment of HbA1c <53.0 mmoL/moL (7.0%)
and ≤47.5 mmoL/moL (6.5%), HbA1c <53 mmoL/moL
(7.0%) and ≤47.5 mmoL/ moL (6.5%) without weight gain
and/or without severe or blood glucose (BG)-confirmed
hypoglycemic episodes during the final 12 weeks of treat-
ment, total daily insulin dose, and fasting lipid profile.
HbA1c and FPG were measured from blood samples in a
central laboratory, while patients were issued with (and
trained in using) a BG meter, which was used for the
assessment of nine-point SMPG profiles.

Safety endpoints included treatment-emergent hypo-
glycemic events that were either severe or symptomatic
and confirmed by BG measurement (overall and noctur-
nal events), as well as all treatment-emergent AEs and
vital signs.

2.5 | Statistical analyses

For the primary endpoint (change in HbA1c from base-
line after 26 weeks), the difference was compared with a
margin for noninferiority of 0.4% for IDegLira versus
degludec,22 and with a margin for superiority of 0.0% for
IDegLira versus liraglutide. The sample size was deter-
mined by t statistic, assuming a one-sided test of size
2.5% for both superiority and noninferiority; the mean
between-treatment difference in the HbA1c change (base-
line to 26 weeks) was assumed to be 0%-points for nonin-
feriority and �0.3%-points for superiority testing, both
with a standard deviation of 1.0%. The per-protocol anal-
ysis set (assumed as 85% of those randomized) was used
to calculate sample size for noninferiority evaluation and
the full analysis set for superiority evaluation. These
assumptions indicated that a sample size of n = 720
would result in a power of 98.1% for noninferiority and a
90.7% power for superiority, with a power for reaching
the primary objective of 89.0%.

A hierarchical testing procedure was applied to control
the overall type I error rate based on an a priori ordering of
the null hypotheses. An analysis of covariance (ANCOVA)
model was used to assess the primary endpoint (treatment

and previous OAD as fixed factors; baseline HbA1c as a
covariate), with missing values imputed using “last observa-
tion carried forward.” Continuous secondary endpoints
were analyzed with an ANCOVA model (with the same
fixed factors as for the primary endpoint; respective baseline
value as covariate; for insulin dose: baseline HbA1c as
covariate; for fasting lipids: endpoint and baseline value
log-transformed). The nine-point SMPG profile was ana-
lyzed by a linear mixed-effects model. Attainment of HbA1c
targets was analyzed by a logistic regression model. The
number of treatment-emergent severe or confirmed hypo-
glycemic events was analyzed by negative binominal regres-
sion using a log-link function with logarithm of the
exposure time as offset and with the same fixed factors as
for the primary endpoint.

3 | RESULTS

3.1 | Participants

Recruitment took place between May 2017 and
December 2018 from 38 sites in mainland China. Overall,
720 participants were randomized to IDegLira (n = 361),
degludec (n = 179), or liraglutide (n = 180) (Supple-
mentary Figure 1), and 713 received study drugs
(n = 358 IDegLira, n = 175 degludec, and n = 180
liraglutide). Sixty-one participants withdrew: 20 (5.5%),
12 (6.7%), and 29 (16.1%), respectively, from the IDegLira,
degludec, and liraglutide groups. Withdrawals resulting
from AEs occurred at a greater rate in the liraglutide
group (8.3% [n = 15]) versus IDegLira (1.4% [n = 5]) and
degludec (0.6% [n = 1]).

Baseline characteristics (Table 1) were similar across
groups. Approximately one-third (32.5%) of participants
were treated with metformin only. The most common
combined OAD regimen at screening was metformin and
sulfonylureas (38.1%), followed by metformin combined
with α-glucosidase inhibitors (20.1%).

3.2 | Glycated hemoglobin

After 26 weeks, HbA1c had decreased from the baseline
mean of 66.17 mmoL/moL (8.20%) to 48.04 mmoL/moL
(6.55%) with IDegLira and from 67.34 mmoL/moL
(8.31%) to 54.97 mmoL/moL (7.18%) with degludec:
reductions of 18.12 mmoL/moL (1.66%) versus
12.37 mmoL/moL (1.13%), respectively. The HbA1c
reduction was statistically significantly greater with
IDegLira versus degludec (estimated treatment difference
[ETD] –6.50 mmoL/moL [�0.59%]; 95% CI �7.96, �5.04;
P < 0.0001), hence noninferiority of IDegLira was
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confirmed (Figure 2A). There was a mean decrease in
HbA1c from 66.27 mmoL/moL (8.21%) to 54.94 mmoL/
moL (7.18%) with liraglutide (11.33 mmoL/moL [1.04%]
reduction), demonstrating IDegLira superiority versus
liraglutide (ETD –6.87 mmoL/moL [�0.63%]; 95% CI
�8.33, �5.41; P < 0.0001) (Figure 2A).

3.3 | Body weight

After 26 weeks, there was a lesser gain in body weight
with IDegLira (mean increase 0.1 kg) versus degludec
(mean increase 1.2 kg), confirming the superiority of
IDegLira to degludec (ETD �1.08 kg; 95% CI �1.55,
�0.62; P < 0.0001) (Figure 2B). The body weight change
was statistically significantly different in favor of
liraglutide (mean 2.4 kg reduction) versus IDegLira (ETD
2.57; 95% CI 2.10, 3.04; P < 0.0001) (Figure 2B).

3.4 | Hypoglycemia

The rates of treatment-emergent severe or confirmed
hypoglycemic episodes were 0.24 versus 0.17 episodes/
participant-year of exposure (PYE) with IDegLira and
degludec, respectively (Table 2; Figure 2C). Superiority of

IDegLira was not found: estimated rate ratio (ERR) 1.46;
95% CI 0.71, 3.02; P = 0.3008 (not statistically signifi-
cant). A statistically significantly lower rate of treatment-
emergent severe or confirmed hypoglycemic events
occurred with liraglutide (0.04 events/PYE) versus
IDegLira (Table 2; Figure 2C) (ERR 6.36; 95% CI 1.83,
22.15; P = 0.0036). The proportions of participants
experiencing at least one episode were similar in both
insulin groups (IDegLira: 8.1%; degludec: 8.0%) and lower
with liraglutide (1.7%). Nocturnal treatment-emergent
severe or confirmed hypoglycemic episodes are shown in
Table 2.

3.5 | Insulin and liraglutide dose

After 26 weeks, participants receiving IDegLira had a
statistically significantly lower mean daily insulin dose
(24.5 U) versus degludec-treated participants (30.3 U)
(ETD �5.49 U; 95% CI �7.77, �3.21; P < 0.0001;
Figure 2D). The lower insulin doses (U/kg) with
IDegLira were consistent when body weight was
accounted for (Supplementary Table 3). Participants
receiving IDegLira had a lower liraglutide dose (0.9 mg)
at week 26 versus those receiving liraglutide (1.8 mg)
(Figure 2E).

TABLE 1 Baseline characteristics (full analysis set)

Characteristic IDegLira (n = 361) Degludec (n = 179) Liraglutide (n = 180) Total (N = 720)

Age, y 54.5 (10.3) 55.7 (10.2) 54.1 (10.2) 54.7 (10.3)

Sex, n (%)

Female 142 (39.3) 79 (44.1) 72 (40.0) 293 (40.7)

Male 219 (60.7) 100 (55.9) 108 (60.0) 427 (59.3)

Weight, kg 74.8 (14.3) 73.2 (13.2) 73.8 (13.3) 74.1 (13.8)

BMI, kg/m2 27.0 (3.9) 26.5 (3.6) 26.5 (3.6) 26.7 (3.7)

Duration of diabetes, y 8.00 (5.33) 8.63 (5.55) 8.05 (5.28) 8.17 (5.37)

HbA1c, % 8.20 (0.83) 8.31 (0.84) 8.21 (0.77) 8.23 (0.82)

HbA1c, mmol/mol 66.17 (9.06) 67.34 (9.17) 66.27 (8.44) 66.48 (8.94)

Fasting plasma glucose, mmol/L 9.61 (2.03) 9.83 (2.07) 9.55 (2.01) 9.65 (2.04)

Fasting plasma glucose, mg/dL 173.09 (36.67) 177.13 (37.35) 172.07 (36.28) 173.84 (36.74)

OAD at screening, n (%)

Metformin only 118 (32.7) 57 (31.8) 59 (32.8) 234 (32.5)

Metformin + sulfonylureas 137 (38.0) 71 (39.7) 66 (36.7) 274 (38.1)

Metformin + α-glucosidase inhibitors 74 (20.5) 34 (19.0) 37 (20.6) 145 (20.1)

Metformin + glinides 20 (5.5) 13 (7.3) 12 (6.7) 45 (6.3)

Metformin + thiazolidinediones 12 (3.3) 4 (2.2) 6 (3.3) 22 (3.1)

Note: Data are mean (SD) unless otherwise stated. Baseline refers to week 0, except for BMI, which was taken at screening (week �2). The duration of diabetes
was calculated as the time from date of diagnosis to the randomization date.
Abbreviations: BMI, body mass index; degludec, insulin degludec; HbA1c, glycated hemoglobin; IDegLira, insulin degludec/liraglutide; OAD, oral antidiabetic

drug; SD, standard deviation.
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3.6 | Fasting plasma glucose

IDegLira treatment provided a statistically significantly
greater reduction from baseline in FPG versus degludec
(�3.51 vs. �3.24 mmoL/L; ETD �0.47 mmoL/L; 95% CI
�0.76, �0.17; P = 0.0021) and liraglutide (�3.51
vs. �1.60 mmoL/L; ETD �1.87 mmoL/L; 95% CI �2.16,
�1.57; P < 0.0001) (Figure 2F).

3.7 | Self-measured plasma glucose

The nine-point SMPG decreased (at all time points) from
baseline in all groups over 26 weeks (Figure 3). IDegLira
showed statistically significantly lower SMPG values at
all time points, except before breakfast and before
breakfast next day, versus degludec and at all time
points versus liraglutide. IDegLira provided a
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statistically significantly greater 26-week reduction in
the mean nine-point SMPG profile versus degludec (ETD
�0.78 mmoL/L; 95% CI �1.06, �0.51; P < 0.0001), and
liraglutide (ETD �1.12 mmoL/L; 95% CI �1.40, �0.85;
P < 0.0001).

The reduction in postprandial glucose increments
was statistically significantly greater with IDegLira versus
degludec at breakfast time (ETD �0.47 mmoL/L; 95% CI
�0.91, �0.03; P = 0.0359), lunch (�0.55 mmoL/L; 95% CI
�1.00, �0.10; P = 0.0176), and for the mean of all meals
(�0.41 mmoL/L; 95% CI �0.70, �0.12; P = 0.0055), but a

statistically significant difference was not seen for the eve-
ning meal (�0.09 mmoL/L; 95% CI �0.54, 0.36;
P = 0.6930). A statistically significantly greater reduction in
postprandial glucose increments was observed with
liraglutide versus IDegLira for the evening meal (ETD
0.76 mmoL/L; 95% CI 0.31, 1.22; P = 0.0010) and for the
mean of all meals (0.44 mmoL/L; 95% CI 0.15, 0.73;
P = 0.0029); however, the differences at breakfast
(0.31 mmoL/L; 95% CI –0.12, 0.75; P = 0.1604) and lunch
(0.38 mmoL/L; 95% CI �0.07, 0.83; P = 0.1015) were not
statistically significant.

TABLE 2 Treatment-emergent hypoglycemic episodes (safety analysis set)

Events

IDegLira (n = 358) Degludec (n = 175) Liraglutide (n = 180)

N % E R N % E R N % E R

Number of participants 358 175 180

Participant-years of exposure 179.6 88.2 83.4

Hypoglycemic episodes

Severe or BG-confirmed symptomatic hypoglycemia 20 5.6 27 0.15 8 4.6 8 0.09 1 0.6 1 0.01

Severe or BG-confirmed hypoglycemia 29 8.1 43 0.24 14 8.0 15 0.17 3 1.7 3 0.04

Nocturnal hypoglycemic episodes

Severe or BG-confirmed symptomatic hypoglycemia 5 1.4 5 0.03 3 1.7 3 0.03 0 0 0 0

Severe or BG-confirmed hypoglycemia 6 1.7 8 0.04 4 2.3 4 0.05 0 0 0 0

Abbreviations: %, percentage of participants with one or more events; BG, blood glucose; degludec, insulin degludec; E, number of events; IDegLira, insulin
degludec/liraglutide; N, number of participants with one or more events; R, rate (number of events divided by participant-years of exposure).
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3.8 | HbA1c responders

The respective proportions of participants attaining
HbA1c <53 mmoL/moL (7.0%) with IDegLira, degludec,
and liraglutide were 77.0%, 46.4%, and 48.3%. There were
statistically significantly greater odds of attaining HbA1c
<53.0 mmoL/moL (7.0%) with IDegLira than with
degludec (P < 0.0001) and liraglutide (P < 0.0001)
(Figure 4A). The respective proportions of participants
attaining HbA1c ≤47.5 mmoL/moL (6.5%) with IDegLira,
degludec, and liraglutide were 56.8%, 26.8%, and 25.0%.
Again, the odds of attaining this target were statistically
significantly greater with IDegLira than with degludec
(P < 0.0001) and liraglutide (P < 0.0001) (Figure 4B).

Of participants receiving IDegLira, 338 received <50
dose steps at week 26, and 267 of these reached the HbA1c
target <53.0 mmoL/moL (7.0%), giving a responder rate of
79.0%. There were 18 participants receiving IDegLira who
titrated to the dose limit of 50 dose steps (5% of the IDegLira
group); of these, 11 (61.1%) reached the HbA1c target
<53.0 mmoL/moL (7.0%).

3.9 | Composite responder endpoints

Figure 4 shows composite responder endpoints for
reaching the HbA1c targets without gaining weight
and/or without experiencing severe or confirmed hypo-
glycemia. The odds of achieving these triple composite
responder endpoints (for both HbA1c targets) were statis-
tically significantly greater with IDegLira versus degludec
(both P < 0.0001).

There was no statistically significant difference
between IDegLira and liraglutide for achievement of the
triple composite endpoint including the HbA1c target of
<53.0 mmoL/moL (7.0%) (P = 0.5717), but the difference
was statistically significant for the triple composite end-
point including the HbA1c target of ≤47.5 mmoL/moL
(6.5%) (P = 0.0366).

3.10 | Other outcomes

Vital signs and lipid profiles are reported in Supplemen-
tary Table 4 and Supplementary Table 5, respectively.

3.11 | Adverse events

The proportions of participants with reported AEs and
the AE rates were higher in those receiving GLP-1RAs;
75% (4.11 events/PYE) experienced an AE with
IDegLira, 79% (5.41 events/PYE) with liraglutide, and

67% (3.06 events/PYE) with degludec (Table 3). The
majority of AEs were of mild-to-moderate severity and,
other than gastrointestinal AEs, most were thought as
being unlikely related to treatment. Table 3 lists the
AEs most frequently reported. Gastrointestinal events
were reported by 21.2% of participants receiving
IDegLira, which was lower versus liraglutide (42.2%)
and higher versus degludec (9.7%); most common were
diarrhea and nausea.

Twenty-three participants experienced 35 AEs leading
to dose reduction; IDegLira: 21 AEs in 13 participants,
degludec: 6 AEs in 5 participants, and liraglutide: 8 AEs
in 5 participants. In total, 25 AEs led to the withdrawal of
21 participants: 5, 1, and 19 AEs for IDegLira, degludec,
and liraglutide, respectively.

Among adjudicated treatment-emergent events, six
were confirmed as major adverse cardiovascular events,
all ischemic strokes that the investigators evaluated as
being unlikely related to trial product. Two of these
stroke events occurred with IDegLira and four with
liraglutide; five of the stroke events were classed as seri-
ous. Adjudication confirmed two treatment-emergent
neoplasms with liraglutide (large intestinal polypectomy
and cervical dysplasia). No pancreatitis events with any
treatment were confirmed by adjudication.

The event rate/PYE of elevated amylase or lipase was
0.24, 0.12, and 0.32, respectively, with IDegLira,
degludec, and liraglutide. The event rate/PYE of thyroid
AEs was low with IDegLira (0.02), degludec (0.03), and
liraglutide (0.05). There was one event of elevated calcito-
nin in each group (three in total).

3.12 | Serious adverse events

The proportion of participants experiencing serious
adverse events (SAEs) (and the rates of SAEs) were sim-
ilar for IDegLira (3.9%; 0.09 events/PYE) and degludec
(4.0%; 0.09 events/PYE) and higher with liraglutide
(7.8%; 0.17 events/PYE) (Table 3). No SAEs were
reported in ≥5% of patients. Three SAEs were judged as
being possibly related to treatment by the investigator:
gastroesophageal reflux disease (IDegLira), angina
unstable (degludec), and arteriosclerosis coronary
artery (liraglutide); no SAEs were judged as probably
related to treatment. Two SAEs, gastroesophageal reflux
disease (IDegLira) and angina unstable (degludec), led
to dose reduction. Four SAEs led to permanent treat-
ment discontinuation: lung neoplasm malignant
(IDegLira), cardiac failure chronic (IDegLira), diabetes
mellitus inadequate control (degludec), and cerebral
infarction (liraglutide). There were no deaths reported
in this study.
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4 | DISCUSSION

This treat-to-target trial in Chinese participants with T2D
found noninferiority for IDegLira versus degludec and
superiority versus liraglutide for improving HbA1c. This
improvement was also reflected in the statistically signifi-
cantly higher odds of attaining the two HbA1c targets
after 26 weeks with IDegLira versus degludec and
liraglutide. These results in Chinese participants were
consistent with those of the global DUAL I trial.8 Com-
pared with degludec, superiority of IDegLira for change
in body weight was also confirmed in the present study
in Chinese participants, although superiority was not
confirmed for the number of treatment-emergent severe
or confirmed hypoglycemic events.

Due to the synergy between combined basal insulin
and GLP-1RA,8 glycemic control was achieved using
lower doses of insulin and liraglutide with IDegLira than
with either of the individual treatments alone. The

additional reductions in postprandial plasma glucose
increments by the liraglutide component appear to con-
tribute to the greater HbA1c reduction seen with
IDegLira versus degludec. Interestingly, laboratory-
measured mean FPG was also statistically significantly
lower with IDegLira than with degludec treatment, and
this would also contribute to a lower HbA1c. This differ-
ence might be regarded as unexpected, given that both
IDegLira and degludec were titrated to the same SMPG
target (Supplementary Table 2). No statistically signifi-
cant difference was observed, however, in the pre-
breakfast SMPG level from the nine-point profiles. This
apparent discrepancy (between the prebreakfast SMPG
and FPG data) might reflect the different assay methodol-
ogies used or differences in sampling times.

IDegLira is considered weight-neutral,8 supported by
data from the global DUAL I trial and also from this Chi-
nese trial. Body weight was maintained with IDegLira
and within the range of previous clinical trials reporting

TABLE 3 Treatment-emergent adverse events (safety analysis set)

Events

IDegLira (n = 358) Degludec (n = 175) Liraglutide (n = 180)

N % E R N % E R N % E R

AEs 267 74.6 738 4.11 117 66.9 270 3.06 143 79.4 451 5.41

AEs possibly or probably related to treatment 107 29.9 187 1.04 18 10.3 23 0.26 101 56.1 210 2.52

Most frequent AE (≥5% of participants)

Infections and infestations

Viral upper respiratory tract infection 66 18.4 83 0.46 31 17.7 34 0.39 18 10 20 0.24

Nasopharyngitis 16 4.5 20 0.11 9 5.1 11 0.12 5 2.8 7 0.08

Gastrointestinal disorders

Diarrhea 23 6.4 31 0.17 3 1.7 3 0.03 26 14.4 41 0.49

Nausea 14 3.9 25 0.14 1 0.6 1 0.01 21 11.7 23 0.28

Abdominal discomfort 1 0.3 1 0.01 0 0 0 0 9 5.0 9 0.11

Gastrointestinal disorder 1 0.3 1 0.01 0 0 0 0 10 5.6 11 0.13

Metabolism and nutrition

Hyperlipidemia 16 4.5 16 0.09 6 3.4 6 0.07 10 5.6 11 0.13

Decreased appetite 13 3.6 13 0.07 2 1.1 2 0.02 26 14.4 27 0.32

Eye disorders

Diabetic retinopathy 28 7.8 28 0.16 6 3.4 6 0.07 10 5.6 10 0.12

Investigations

Lipase increased 27 7.5 30 0.17 5 2.9 6 0.07 22 12.2 22 0.26

SAEs 14 3.9 17 0.09 7 4.0 8 0.09 14 7.8 14 0.17

SAEs possibly or probably related to treatment 1 0.3 1 0.01 1 0.6 1 0.01 1 0.6 1 0.01

Note: A treatment-emergent event was an event occurring on or after the first day of trial product administration and no later than 7 days after the last day on
trial product. Table includes preferred terms with ≥5% participants in at least one treatment group.
Abbreviations: %, percentage of participants with one or more events; AE, adverse event; degludec, insulin degludec; E, number of adverse events; IDegLira,
insulin degludec/liraglutide; N, number of participants with one or more events; R, rate (number of adverse events divided by participant-years of exposure);

SAE, serious adverse event.
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fixed-ratio combination therapies,23 in contrast with the
weight gain among degludec-treated participants. The
modest differences in weight change may be due to lower
body weight at baseline and the lower doses of IDegLira
used in the China trial versus the global DUAL I trial.

We found a numerically higher rate (not statistically
significant) of severe or confirmed hypoglycemia
with IDegLira versus degludec, whereas a statistically sig-
nificant lower rate of confirmed hypoglycemia with
IDegLira than degludec was shown in the global DUAL I
trial.8 Rates of severe or confirmed hypoglycemia, how-
ever, were low with both IDegLira and degludec in the
China study relative to the global study, and this might
have influenced these findings. Liraglutide is associated
with low risk of hypoglycemia (this attributed to its
action being glucose-dependent23,24), whereas hypoglyce-
mia is a well-recognized risk with insulin therapy.17

Thus, in both global and Chinese populations, liraglutide
was associated with statistically significantly lower hypo-
glycemia rates versus IDegLira.

IDegLira reduced levels of total cholesterol after
26 weeks versus degludec and liraglutide, with reduc-
tions in low-density lipoprotein versus degludec and
lower levels of free fatty acids versus liraglutide. People
with T2D frequently have raised plasma cholesterol
and abnormalities of other plasma lipoproteins.25

Increased total cholesterol or low-density lipoprotein
are major risk factors for coronary heart disease,26

while changes in plasma and islet cholesterol metabo-
lism may contribute to the pathogenesis of T2D.25

Although there is no direct evidence of a cardiovascu-
lar benefit of IDegLira, liraglutide has been demon-
strated to provide cardiovascular benefits in patients
with T2D27,28; in the LEADER trial, occurrences of
major cardiovascular events and cardiovascular deaths
were lower among patients with T2D receiving
liraglutide versus placebo.27 Insulin degludec, mean-
while, has also been shown to have equivalent cardio-
vascular safety when compared with insulin glargine.29

This study did not identify any unexpected safety issues,
with the safety profile of IDegLira reflecting those of its
components degludec30 and liraglutide.31 Gastrointestinal
AEs, particularly diarrhea and nausea, occurred at lower
rates with IDegLira versus liraglutide, as also observed in
the global DUAL I trial.8 This is likely attributable to the
lower starting dose of liraglutide in the IDegLira group,
followed by slower increases in liraglutide dose as a compo-
nent of IDegLira versus the liraglutide group.

A limitation of DUAL I China was the open-label
design; however, this was necessary because of the dif-
ferent methods of drug titration to a therapeutic
dose—IDegLira and degludec both followed a titration
algorithm, whereas liraglutide used dose escalation—

and because IDegLira has a maximum dose limitation,
whereas degludec can be continually uptitrated as
required. However, the randomized controlled trial
design and the large participant cohort can be consid-
ered strengths of this study.

In conclusion, the DUAL I China trial demonstrated
that IDegLira is efficacious and well-tolerated in Chinese
people with T2D for whom the glycemic target cannot be
met with OADs. Our findings are consistent with data
from the global DUAL I trial. Either basal insulin or
GLP-1RA is recommended as intensification strategies
for people whose T2D cannot be adequately controlled
by OADs.32 IDegLira provides the clinical benefits of
both insulin and GLP-1RA but offers improved glycemic
control while at the same time it reduces some of the key
adverse effects of both insulin (eg, weight gain) and
GLP-1RAs (eg, adverse gastrointestinal events). More-
over, IDegLira, as a fixed-ratio combination, provides
degludec and liraglutide in a once-daily injection,
thereby reducing the number of injections versus admin-
istering the individual components. The benefits of com-
bined treatment with IDegLira may help to counteract
inertia around intensifying therapy when treatment tar-
gets are not achieved.
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