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1 | INTRODUCTION

Aims: To re-analyse, using a series of alternative hypoglycaemia definitions, the data from
2 trials, DUAL | and V, in which the once-daily, fixed ratio combination of insulin degludec/lira-
glutide (IDeglira) was compared with basal insulin therapy.

Material and Methods: Post hoc analyses of the DUAL | (patients uncontrolled on oral antidia-
betic drugs) and DUAL V (patients uncontrolled on insulin glargine (IGlar) U100) trials were car-
ried out using different definitions of hypoglycaemia and according to whether treatments
were administered in the morning or afternoon. Rates of hypoglycaemia for the definitions of
confirmed and American Diabetes Association (ADA)-documented symptomatic hypoglycaemia
were compared according to age, gender and body mass index (BMI).

Results: Although hypoglycaemia rates differed according to the alternative hypoglycaemia defini-
tions, rates were consistently lower with IDeglira vs insulin degludec (IDeg) and IGlar U100.
Despite glycated haemoglobin concentrations being lower with IDegLira at end of treatment, con-
firmed and nocturnal-confirmed hypoglycaemia rates were lower for IDeglira vs IDeg and |Glar
U100, irrespective of dosing time. The definitions of confirmed and ADA-documented sympto-
matic hypoglycaemia did not have a significant effect on the treatment difference between IDe-
glira and IDeg, liraglutide or IGlar U100 when further assessed by baseline age, gender and BMI.
Conclusions: Treatment with IDeglLira, vs IDeg and IGlar U100, resulted in lower rates of hypogly-
caemia regardless of dosing time and definition of hypoglycaemia used. The choice of hypoglycae-

mia definition did not influence the results of analyses when stratified by age, sex and BMI.

KEYWORDS

hypoglycaemia, hypoglycaemia rates, IDeglira, insulin degludec, insulin glargine U100,
liraglutide

The aim of the present study was to re-analyse, using a series of

alternative hypoglycaemia definitions, the data from 2 trials, DUAL |

Insulin degludec/liraglutide (IDeglira) is a once-daily combination of
insulin degludec (IDeg), a basal insulin with a long duration of action,!
and the glucagon-like peptide-1 receptor agonist (GLP-1RA) liraglu-
tide. In clinical trials, IDeglira has been associated with lower rates of
hypoglycaemia vs the basal insulin comparators of IDeg (in the DUAL
I clinical trial, NCT01336023)? and insulin glargine (IGlar) U100
(in the DUAL V clinical trial, NCT01952145),% despite achieving sig-
nificantly better glycaemic control.

and V, in which IDeglira was compared with basal insulin therapy. In
the DUAL | and DUAL V trials, the original definition of confirmed
hypoglycaemia used was plasma glucose <3.1 mmol/L (<56 mg/dL)
or patient unable to self-treat, and an episode was classified as noc-
turnal hypoglycaemia if occurring between 12:01 am and 5:59 am
(both inclusive); however, several other definitions of hypoglycaemia
are described in the literature, and have been used across different

diabetes clinical trials.* The rates of hypoglycaemia reported in a
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clinical trial will inevitably be affected by the definitions used.’
Recently, the International Hypoglycaemia Study Group released a
joint American Diabetes Association (ADA)/European Association for
the Study of Diabetes statement stating that a single glucose level
should be agreed to, which would allow efficacy of intervention com-
parisons to be made with greater statistical power.® It is also possible
that any differences in outcomes associated with differing dosing
times, for example, the rate of nocturnal hypoglycaemia, could be
masked by the overall hypoglycaemia advantages reported for
IDeglira in these studies. The hypoglycaemia results, therefore, were
also analysed by dosing time, and by varying the definition of the
nocturnal period to better characterize the clinical profile of IDegLira
with regard to its relative risks for hypoglycaemia. In addition, pre-
vious analyses have shown that IDeglira is efficacious regardless of
baseline characteristics, such as BMI” and glycated haemoglobin
(HbA1c).2 In the present analysis, we assessed whether the relative
risk of hypoglycaemia was influenced by key baseline characteristics,

again using the different definitions.

2 | MATERIAL AND METHODS

The DUAL I clinical trial compared the efficacy and safety of IDeglira
with that of its individual components in insulin-naive patients with
type 2 diabetes previously uncontrolled on metformin with or with-
out pioglitazone. Patients were randomized 2:1:1 to receive IDeglLira
(n = 834), IDeg (n = 414) or liraglutide (n = 415) over the 26-week
main trial period?; a total of 1311 patients continued treatment into
the 26-week extension period (ext); 665, 333 and 313 patients for
IDeglira, IDeg and liraglutide, respectively.” IDeglira treatment was
initiated at 10 dose steps daily (10 units of IDeg plus 0.36 mg of lira-
glutide); similarly, IDeg treatment was initiated at 10 units daily. Lira-
glutide treatment was initiated at a daily dose of 0.6 mg, increased by
0.6 mg each week, until a final dose of 1.8 mg/d was reached. IDe-

glira and IDeg were titrated twice weekly to a fasting plasma glucose

target of 4 to 5 mmol/L (72-90 mg/dL), with a maximum dose of
50 dose steps for IDegLira, but no maximum dose for IDeg.”

In the DUAL V trial, IDeglLira was compared with continued upti-
tration of IGlar U100 in patients with type 2 diabetes previously
uncontrolled on 1Glar U100 (20-50 units daily) and metformin.® A
total of 557 patients were randomized 1:1 to receive IDeglira or
IGlar U100 (278 and 279 patients, respectively) over a 26-week per-
iod. IDeglira was initiated at 16 dose steps (16 units of IDeg plus
0.58 mg of liraglutide) administered once daily at any time of day,
although preferably at the same time of day throughout the trial.
Meanwhile, IGlar U100 was continued at pre-trial daily dose and
administered once daily according to local prescribing instructions.
Similarly to DUAL |, IDegLira and IGlar U100 were titrated twice
weekly to a fasting plasma glucose target of 4 to 5 mmol/L with a
maximum dose of 50 dose steps for IDeglira, but no maximum dose
for IGlar U100.3

Post hoc analyses of the DUAL I/ext and DUAL V trial data were
carried out according to different definitions of hypoglycaemia
(Table 1) and according to whether both treatments were adminis-
tered in the morning (12:00-11:59 am) or the afternoon (12:00-11:59
pM). In addition, the rates of hypoglycaemia for the definitions of con-
firmed hypoglycaemia and ADA-documented symptomatic hypogly-
caemia were compared with patient data stratified according to the
baseline characteristics of age (<65 and 265 years), gender and body
mass index (BMI; <25, 225 to <30, 230 to <35 and 235 kg/m?). The
proportions of patients achieving an HbAlc concentration of either
<7% or <6.5%, the proportions achieving these targets with no con-
firmed hypoglycaemia, and those achieving these targets with no
confirmed hypoglycaemia and no weight gain, has been described
previously for DUAL I? and DUAL V3; hypoglycaemia was defined in
these reports as the patient being unable to self-treat or plasma glu-
cose <3.1 mmol/L (<56 mg/dL). In the present post hoc analysis we
examined the same endpoints using the ADA-documented sympto-
matic hypoglycaemia definition (Table 1). Protocols were approved by
institutional review boards and studies were carried out in accor-

dance with the Declaration of Helsinki.

TABLE 1 Description of different hypoglycaemia definitions used in analyses

Analysis

Description

Definition of hypoglycaemia
Confirmed hypoglycaemia (original)

Overall confirmed symptomatic
hypoglycaemia

ADA-documented symptomatic
hypoglycaemia

Timescales for nocturnal period

Nocturnal confirmed hypoglycaemia
(12:01-5:59 am)

Nocturnal confirmed symptomatic
hypoglycaemia

Nocturnal ADA-documented
symptomatic hypoglycaemia

Nocturnal confirmed hypoglycaemia
(9:59 pm to 5:59 am)

Nocturnal confirmed hypoglycaemia
(12:01-7:59 am)

Episodes confirmed by a plasma glucose <3.1 mmol/L (<56 mg/dL) and/or unable to self-treat

Episodes confirmed by a plasma glucose <3.1 mmol/L (<56 mg/dL) and/or unable to self-treat,
accompanied by reported symptoms

Symptomatic episodes confirmed by a plasma glucose <3.9 mmol/L (<70 mg/dL)

Episodes confirmed by a plasma glucose <3.1 mmol/L (<56 mg/dL) and/or unable to self-treat occurring
between 12:01 and 5:59 am (both inclusive)

Symptomatic episodes confirmed by a plasma glucose <3.1 mmol/L (<56 mg/dL) and/or unable to self-
treat, occurring between 12:01 and 5:59 am (both inclusive)

Symptomatic episodes confirmed by a plasma glucose <3.9 mmol/L (<70 mg/dL) occurring between 12:01
and 5:59 am (both inclusive)

Episodes confirmed by a plasma glucose <3.1 mmol/L (<56 mg/dL) and/or unable to self-treat occurring
between 9:59 pm and 05:59 am (both inclusive)

Episodes confirmed by a plasma glucose <3.1 mmol/L (<56 mg/dL) and/or unable to self-treat occurring
between 12:01 and 7:59 am (both inclusive)
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2.1 | Statistical methods

The number of hypoglycaemic events according to the definition of
hypoglycaemia, dosing time and baseline characteristics was analysed
based on the full analysis set using a negative binomial regression
model with a log link and the logarithm of the time period in which a
hypoglycaemic episode was considered treatment-emergent as offset.
The model included treatment, country/region and relevant stratifica-
tion factors (in DUAL I/ext only) of previous OAD treatment, baseline
HbA1c stratum and substudy participation as fixed effects. Analyses
of hypoglycaemia according to baseline characteristics further
included the baseline group and an interaction term between baseline
group and treatment as fixed effects in the model. For the proportion
of patients achieving HbA1c targets, odds ratios were estimated from
a logistic regression model, with treatment, region and relevant strati-
fication factors as fixed factors, and baseline HbAlc and weight,

when weight was included in the composite, as covariates.

3 | RESULTS

3.1 | Hypoglycaemia rates according to different
definitions

Regardless of the hypoglycaemia definition used, rates of hypoglycae-
mia were lower in patients treated with |DeglLira than with IDeg, for
both DUAL | and DUAL | ext, or with IGlar U100 in DUAL V, but
higher than in patients treated with liraglutide, for both DUAL | and
DUAL | ext (Table 2). The lower hypoglycaemia rates in comparison
with basal insulin therapy with IDeg or IGlar U100 were achieved,
despite significantly greater end-of-trial HbAlc reductions with
IDeglira therapy. 2>’

Estimated rate ratios for hypoglycaemia by treatment were sta-
tistically significantly lower for patients treated with IDeglLira com-
pared with IDeg or IGlar U100 for all definitions of overall
hypoglycaemia, including confirmed symptomatic and ADA-
documented symptomatic episodes (DUAL | ext and DUAL V shown
in Figure 1, DUAL | shown in Figure S1). Very few of the total hypo-
glycaemia events were categorized as severe (an episode requiring
assistance of another person to actively administer carbohydrate, glu-
cagon, or other resuscitative actions); in DUAL | there were 3 severe
events with IDeglira, 2 with IDeg and none with liraglutide, in DUAL
| ext, at the end of 52 weeks there were 3 severe events with |De-
glira (those reported in the main DUAL | trial), 2 with IDeg (those
reported in the main DUAL | trial) and 2 with liraglutide,” and in
DUAL V one severe event with IGlar U100 and none with IDeglLira.®
For nocturnal hypoglycaemia, rates were statistically significantly
lower in patients treated with IDeglira than with IDeg for both DUAL
| and DUAL | ext for the definition of nocturnal confirmed hypogly-
caemia (unable to self-treat or <3.1 mmol/L [<56 mg/dL], 12:01-7:59
Am). For the nocturnal ADA-documented symptomatic hypoglycaemia
definition, the rate was significantly lower with IDegLira in DUAL |
ext (Figure 1A). Liraglutide treatment, in comparison with IDeglira,
resulted in statistically significantly lower rates of hypoglycaemia in
DUAL | and DUAL | ext for all definitions except nocturnal confirmed

symptomatic hypoglycaemia, where statistical analyses could not be
carried out because of the low number of events in the
liraglutide arm.

The cumulative mean numbers of ADA-documented sympto-
matic episodes per patient for IDeglira, IDeg and liraglutide from
DUAL | and DUAL | ext are shown in Figure 2A, and for IDegLira and
IGlar U100 from DUAL V, in Figure 2B. The equivalent data for noc-
turnal ADA-documented symptomatic hypoglycaemia are given in
Figure S2. For comparison, the cumulative mean number of overall
and nocturnal events per patient, by treatment, using the original

confirmed hypoglycaemia definition can be seen in Figure S3.

3.2 | Hypoglycaemia rates by dosing time

Confirmed hypoglycaemia rates for IDeglira, IDeg and liraglutide
when all treatments were dosed in the morning were 1.68, 2.76 and
0.22 events per patient-years of exposure (PYE), respectively, in
DUAL |, and the rates were 1.66, 3.11 and 0.18 events per PYE in
DUAL | ext. When all treatments were dosed in the afternoon, con-
firmed hypoglycaemia rates for IDeglira, IDeg and liraglutide were
1.94, 242 and 0.22 events per PYE, respectively, in DUAL |, and
1.89, 2.53 and 0.20 events per PYE, respectively, in DUAL | ext. Noc-
turnal confirmed hypoglycaemia rates for IDeglLira, IDeg and liraglu-
tide when all treatments were dosed in the morning were 0.22, 0.29
and 0.01 events per PYE, respectively, in DUAL I, and 0.22, 0.48 and
0.01 events per PYE, respectively, in DUAL | ext. When all treatments
were dosed in the afternoon, the respective confirmed nocturnal
hypoglycaemia rates were 0.23, 0.27 and 0.05 events per PYE in
DUAL |, and 0.23, 0.27 and 0.03 events per PYE in DUAL | ext. The
estimated rate ratios for DUAL | and DUAL | ext show that, in
patients treated with IDeglira, confirmed hypoglycaemia rates were
statistically significantly lower than with IDeg for morning-dosing of
both treatments; for afternoon-dosing of both treatments, a statisti-
cally significant difference between IDegLira and IDeg treatment was
observed in DUAL | ext (Figure 3A). Nocturnal confirmed hypoglycae-
mia rates were lower in patients treated with IDeglira than with
IDeg, but the difference was only statistically significant for morning-
dosing of both treatments in DUAL | ext. For afternoon-dosing, there
was no statistically significant difference between treatment with
IDeglira and treatment with IDeg in DUAL | or DUAL | ext for noc-
turnal hypoglycaemia (Figure 3A). Compared with IDeglira, treatment
with liraglutide resulted in statistically significantly lower rates of con-
firmed and nocturnal confirmed hypoglycaemia, whether both treat-
ments were dosed in the morning or afternoon, for both DUAL | and
DUAL | ext (Figure 2B). Confirmed hypoglycaemia rates for IDeglira
and IGlar U100 were 2.18 and 6.86 events per PYE, respectively,
when dosed in the morning and 2.26 and 4.59 events per PYE when
dosed in the afternoon. Nocturnal confirmed hypoglycaemia rates
were 0.22 and 1.67 events per PYE, for IDeglira and IGlar U100,
respectively, when both treatments were dosed in the morning and
0.23 and 1.12 events per PYE when dosed in the afternoon. IDegLira
treatment resulted in statistically significantly lower rates of con-
firmed and nocturnal confirmed hypoglycaemia than IGlar U100,
whether both treatments were dosed in the morning or afternoon
(Figure 3C).
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TABLE2 Observed rates of hypoglycaemia

Episodes per PYE

DUAL L:IDeglLira (n = 825), IDeg (n = 412), liraglutide (n = 412) IDeglLira IDeg Liraglutide
Confirmed hypoglycaemia (original)

Main trial period 1.80 2.56 0.22

Trial extension period 1.77 2.79 0.19
Overall confirmed symptomatic hypoglycaemia

Main trial period 0.67 1.08 0.06

Trial extension period 0.70 1.13 0.07
ADA-documented symptomatic hypoglycaemia

Main trial period 4.12 5.74 0.35

Trial extension period 4.20 6.40 0.37
Nocturnal confirmed hypoglycaemia (12:01-5:59 awm)

Main trial period 0.22 0.28 0.03

Trial extension period 0.22 0.37 0.02
Nocturnal confirmed symptomatic hypoglycaemia

Main trial period 0.08 0.10 NA

Trial extension period 0.09 0.14 NA
Nocturnal ADA-documented symptomatic hypoglycaemia

Main trial period 0.54 0.66 0.05

Trial extension period 0.52 0.83 0.03
Nocturnal confirmed hypoglycaemia (9:59 pm to 5:59 am)

Main trial period 0.24 0.26 0.02

Trial extension period 0.25 0.32 0.03
Nocturnal confirmed hypoglycaemia (12:01-7:59 am)

Main trial period 0.76 1.15 0.09

Trial extension period 0.78 1.31 0.07
DUAL V: IDeglira (n = 278), insulin glargine U100 (n = 279) IDeglLira IGlar U100
Confirmed hypoglycaemia (original) 2.23 5.05
Overall confirmed symptomatic hypoglycaemia 1.56 3.75
ADA-documented symptomatic hypoglycaemia 8.03 15.63
Nocturnal confirmed hypoglycaemia (00:01-05:59 h) 0.22 1.23
Nocturnal confirmed symptomatic hypoglycaemia 0.16 1.02
Nocturnal ADA-documented symptomatic hypoglycaemia 0.72 2.75
Nocturnal confirmed hypoglycaemia (9:59 to 5:59 am) 0.27 1.35
Nocturnal confirmed hypoglycaemia (12:01-7:59 awm) 1.17 2.94

Abbreviation: NA, not applicable.

Data based on the safety analysis set.

3.3 | Confirmed and ADA-documented symptomatic
hypoglycaemia rates by baseline characteristics

The analyses of confirmed hypoglycaemia and ADA-documented
symptomatic hypoglycaemia definitions, according to baseline charac-
teristics of age, gender and BMI, showed generally consistent rates
for both hypoglycaemia definitions for DUAL | (Table S1A) and DUAL
V (Table S1B) between the treatment groups. Interaction analyses
showed there was no statistically significant effect of age, gender or
BMI on the estimated treatment rate ratio for IDeglira vs IDeg for
both confirmed and ADA-documented symptomatic hypoglycaemia
(all P > .10). Comparing IDegLira with liraglutide, there was no statis-
tically significant effect of age, gender or BMI on the estimated treat-
ment rate ratio for confirmed hypoglycaemia (P = .2565, P = .2635
and P = .2372, respectively), but while gender and BMI had no

significant effect on ADA-documented symptomatic hypoglycaemia
rate ratio (P = .2090 and P = .0659 , respectively), there was a signifi-
cant difference seen between age <65 and >65 years (P = .025), with
the rate ratio (favouring liraglutide) being much greater for patients

aged >65 years using this definition.

3.4 | Proportion of patients achieving combined
endpoints

The proportions of patients achieving an HbAl1c concentration of
<7%, or of <6.5%, those achieving the HbA1lc targets with no ADA-
documented symptomatic hypoglycaemia, and those achieving these
targets with no ADA-documented symptomatic hypoglycaemia and no
weight gain are given in Table S2. The odds of achieving an HbAlc

concentration <7% or <6.5% without ADA-documented symptomatic
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Overall hypoglycaemia
Confirmed (original definition, unable to self-treat
and/or <3.1 mmol/L [<56 mg/dL]
Confirmed symptomatic
(original definition with symptoms)
ADA-documented symptomatic
(£3.9 mmol/L [70 mg/dL])

Nocturnal
Confirmed hypoglycaemia (original definition, unable to
self-treat and/or <3.1 mmol/L [<56 mg/dL], 00:01-5:59)
Confirmed symptomatic hypoglycaemia
(original definition with symptoms, 00:01-5:59)
ADA-documented symptomatic hypoglycaemia
(£3.9 mmol/L [£70 mg/dL], 00:01-5:59)
Confirmed hypoglycaemia (unable to self-treat
and/or <3.1 mmol/L [<56 mg/dL], 21:58-5:59)
Confirmed hypoglycaemia (unable to self-treat
and/or <3.1 mmol/L [<56 mg/dL], 00:01-7:59)

Estimated rate ratio [95% CI]
0.63 [0.50; 0.79], P<0.0001

—— E 0.62 [0.46; 0.83], P=0.0016

—— i 0.59 [0.46; 0.77], P<0.0001

'_"_%‘ 0.68 [0.44; 1.06], P=0.0912

! g i 1 0.65 [0.36; 1.17], P=0.1489

— ; 0.56 [0.35; 0.90], P=0.0171

'—'—E' 0.76 [0.51; 1.14], P=0.1874

=t I 0.58 [0.45; 0.79], P=0.0003

AR T

In favour of IDeglLira

B

Overall hypoglycaemia
Confirmed (original definition, unable to self-treat
and/or <3.1 mmol/L [<56 mg/dL])
Confirmed symptomatic
(original definition with symptoms)
ADA-documented symptomatic
(3.9 mmol/L [£70 mg/dL])
Nocturnal
Confirmed hypoglycaemia (original definition, unable to
self-treat and/or <3.1 mmol/L [<56 mg/dL], 00:01-5:59)
Confirmed symptomatic hypoglycaemia
(original definition with symptoms, 00:01-5:59)
ADA-documented symptomatic hypoglycaemia
(£3.9 mmol/L [<70 mg/dL], 00:01-5:59)
Confirmed hypoglycaemia (unable to self-treat
and/or <3.1 mmol/L [<56 mg/dL], 21:59-5:59)

Confirmed hypoglycaemia (unable to self-treat
and/or <3.1 mmol/L [<56 mg/dL], 00:01-7:59)

< »

In favour of 1Deg

Estimated rate ratio [95% CI]
8.52 [6.09; 11.93], P<0.0001

i ——
E —— 10.37 [6.36; 16.92], P<0.0001
: —— 11.71 [8.47; 16.17], P<0.0001
E — 11.99 [4.85; 29.63], p<0.0001
Insufficient data for analysis
E —_— 14.95 [6.99; 31.96], P<0.0001
i ——— 8.91 [4.29; 18.52], p<0.0001
E t——t— 10.85 [6.71; 17.52], P<0.0001
T i T T T T TTT7TT T T T Trrrrl
1.0 100 100

PR
In favour of IDegLira

C

Overall hypoglycaemia

Confirmed (original definition, unable to self-treat
and/or <3.1 mmol/L [<56 mg/dL]

Confirmed hypoglycaemia (unable to self-treat

In favour of Lira

Estimated rate ratio [95% CI]
0.43 [0.30; 0.61], P<0.0001

0.38 [0.25; 0.58], P<0.0001

Confirmed symptomatic —— : 0.40 [0.27; 0.60], P<0.0001
(original definition with symptoms) !

ADA-documented symptomatic —e— - 0.46 [0.34; 0.62], P<0.0001
(3.9 mmol/L [<70 mg/dL]) !
Nocturnal :

Confirmed hypoglycaemia (original definition, unable to = == : 0.17 [0.10; 0.31], P<0.0001
self-treat and/or <3.1 mmol/L [<56 mg/dL], 00:01-5:59) 1

Confirmed symptomatic hypoglycaemia s ' 0.16 [0.09; 0.30], P<0.0001
(original definition with symptoms, 00:01-5:59) :

ADA-documented symptomatic hypoglycaemia Bt - 0.26 [0.17; 0.40], P<0.0001
(3.9 mmol/L [£70 mg/dL], 00:01-5:59) .

Confirmed hypoglycaemia (unable to self-treat —— ' 0.18 [0.12; 0.33], P<0.0001
and/or <3.1 mmol/L [<56 mg/dL], 21:59-5:59) E
e i

and/or <3.1 mmol/L [<56 mg/dL], 00:01-7:59)

L
0.1

T T TTrTrt T T 711m
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-~ s
In favour of IDegLira In favour of 1Glar U100

FIGURE 1

Estimated rate ratio of hypoglycaemia by hypoglycaemia definition for A, IDeglira vs IDeg and B, IDeglira vs liraglutide for DUAL |

ext and C, IDegLira vs IGlar U100 for DUAL V. Data based on the full analysis set. The number of hypoglycaemic events was analysed using a
negative binomial regression model with a log link and the logarithm of the time period in which a hypoglycaemic episode was considered
treatment-emergent as offset. The model included treatment, country/region and relevant stratification factors (in DUAL | ext only) of previous
OAD treatment, baseline HbA1c stratum, and substudy participation as fixed effects. Cl, confidence interval; OAD, oral antidiabetic drug

hypoglycaemia and without ADA-documented symptomatic hypogly-
caemia and weight gain were significantly greater with |DegLira than
with IDeg and IGlar U100 (P < .0001 for all comparisons). A greater

proportion of patients reached these targets with liraglutide than with

IDeglira, and this difference in odds was significant for HbAlc <7%
with no ADA-documented symptomatic hypoglycaemia or weight gain
(P < .0001), HbA1c of <6.5% with no ADA-documented symptomatic

hypoglycaemia (P =.0006) and HbAlc <6.5% with no ADA-
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documented symptomatic hypoglycaemia or weight gain (P = .0061).
It was not significantly different for HbAlc <7% with no ADA-
documented symptomatic hypoglycaemia (P = .9075).

4 | DISCUSSION

IDeglira treatment has previously been shown to result in greater
improvements in glycaemic control than IDeg?” or IGlar U100° and,
despite the greater HbA1lc reduction, hypoglycaemia rates were
lower. The present post hoc analyses extend this finding to show that
confirmed hypoglycaemia and nocturnal confirmed hypoglycaemia
rates were lower for IDeglira in comparison with IDeg and IGlar
U100, irrespective of dosing time, and regardless of the hypoglycae-
mia definitions used. One explanation for the lower rates of hypogly-
caemia is the glucose-dependent mode of action of GLP-1RAs
concomitant to the insulin-sparing effect when GLP-1RAs are used
together with insulin.2 One of the findings of the present analysis
was that the advantage of IDeglira with regard to nocturnal hypogly-
caemia was unaffected by the definition of the nocturnal period. It is
possible that the insulin degludec component of IDegLira becomes a
more critical determinant of risk in the nocturnal period because IDeg
is associated with low variability in the glucose-lowering effect across
24 hours and from day to day.” Importantly, a similar finding was
made in a meta-analysis of data from trials comparing IDeg with IGlar
U100.% In that meta-analysis, the number of episodes per PYE was
again similar across different definitions of nocturnal hypoglycaemia,
and the advantage of IDeg was preserved.*°

The definition of ADA-documented symptomatic hypoglycaemia

resulted in greater numbers of episodes per PYE than the original

T T T T T T T T 1

6 8 10 12 14 16 18 20 22 24 26

Time (weeks)

definition and this is primarily attributable to the raised glycaemic
threshold at which hypoglycaemia is recognized in the ADA defini-
tion (3.9 mmol/L [<70 mg/dL] as opposed to <3.1 mmol/L
[<56 mg/dL]), combined with the low titration target applied in the
trials (4.0-5.0 mmol/L). Higher event rates were also produced by
changing the definition of the nocturnal period to 12:01 to 07:59 am,
possibly as a result of this including the pre-breakfast self-monitored
plasma glucose measurement and/or the influence of diabetes thera-
pies within this interval when taken at an early breakfast. The pro-
files for IDeglira, IDeg and liraglutide with regard to the overall and
nocturnal cumulative mean number of episodes per patient for
DUAL | and DUAL | ext using the ADA-documented symptomatic
hypoglycaemia definition were, however, similar to those previously
published with the original definitions,” albeit that the number of
episodes per PYE was higher with the ADA definition. A similar pat-
tern was seen for the profiles of cumulative mean number of epi-
sodes per patient for IDeglira and IGlar U100 for ADA-documented
symptomatic episodes in comparison to those previously published
for confirmed hypoglycaemia and nocturnal confirmed hypoglycae-
mia.2 The profiles of the cumulative mean number of episodes con-
tinued to diverge throughout the trial, indicating that the difference
was not just an effect of the titration phase; rather, the benefit
appeared to be maintained or even to increase with time over the
course of the trial.

The comparisons of confirmed hypoglycaemia and ADA-
documented symptomatic hypoglycaemia according to the baseline
characteristics indicated consistency in the treatment difference
between IDeglira and IDeg, liraglutide or IGlar U100, for either hypo-
glycaemia definition, across the age, sex and BMI categories. Overall,
the outcomes according to age, sex and BMI further highlight the
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FIGURE 3 Estimated rate ratio of hypoglycaemia (based on original definition) by dosing time for A, IDegLira vs IDeg and B, IDeglLira vs
liraglutide for DUAL | and DUAL | ext and C, IDeglira vs IGlar U100 for DUAL V. Data based on the full analysis set. The number of
hypoglycaemic events was analysed using a negative binomial regression model with a log link and the logarithm of the time period in which a
hypoglycaemic episode was considered treatment-emergent as offset. The model included treatment, country/region and relevant stratification
factors (in DUAL I/ext only) of previous OAD treatment, baseline HbA1c stratum, and substudy participation as fixed effects. Cl, confidence

interval; OAD, oral antidiabetic drug

benefits of treatment with IDeglira across a variety of populations of
patients with type 2 diabetes.”*!

A limitation of the present study is that patients were not ran-
domized according to dosing time. A further consideration is that
hypoglycaemia data from randomized controlled trials are not
necessarily indicative of real-world hypoglycaemia rates, which tend
to be higher.!?2 This may mean that the benefits of lower hypogly-

caemia rates with IDeglira treatment, vs |IDeg and IGlar U100,

could be even greater in a clinical setting; however, this remains to
be demonstrated, because in practice patients may not be titrated
to such tight targets as in the trial setting. Another limitation of
the present study is that the analyses were not adjusted for
multiplicity.

In conclusion, treatment with IDeglira, in comparison with IDeg
and IGlar U100, results in lower rates of hypoglycaemia, regardless of

dosing time and definition of hypoglycaemia used. This effect is
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observed despite lower HbAl1c levels being achieved with IDeglira
compared with IDeg and IGlar U100. Furthermore, the baseline char-
acteristics of sex and BMI did not have a significant effect on the
rate ratios across different hypoglycaemia definitions. Patients aged
>65 years had a greater reduction in hypoglycaemia than patients
aged <65 years; therefore, a broad variety of patients with type 2 dia-
betes might expect to reach their treatment targets with low hypo-

glycaemia rates during treatment with IDegLira.
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