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Abstract

Aims: To perform an integrated analysis of the safety and efficacy of dasiglucagon, a
glucagon analogue available in a ready-to-use aqueous formulation, to treat severe
hypoglycaemia (SH) in type 1 diabetes (T1D).

Materials and Methods: An integrated analysis of dasiglucagon safety was conducted
on data from two placebo-controlled trials (placebo-controlled pool) and two
placebo-controlled and four non-placebo-controlled trials (broad pool) in adults with
T1D. An integrated analysis of dasiglucagon efficacy was conducted of pooled data
and within demographic subgroups from the two placebo-controlled and two non-
placebo-controlled trials in adults with T1D.

Results: Dasiglucagon had a similar safety and tolerability profile to that of reconsti-
tuted glucagon. In the placebo-controlled datasets, no serious adverse events (AEs),
AEs leading to withdrawal from the trial, or deaths were reported. The most common
causally related AEs were nausea (56.5%) and vomiting (24.6%). The broad pool
safety analysis showed similar results. Dasiglucagon efficacy in time to plasma glu-
cose recovery from insulin-induced SH was similar to that of reconstituted glucagon
(median 10.0 and 12.0 minutes, respectively) and superior to placebo (median
40.0 minutes; P < 0.0001). The median recovery time was consistent across all
placebo-controlled trial subgroups.

Conclusions: Dasiglucagon was well tolerated and effective as a rapid rescue agent

for insulin-induced SH in people with T1D.
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1 | INTRODUCTION

Severe hypoglycaemia (SH), also called level 3 hypoglycaemia, is a
common and serious side effect of treatment with insulin in people
with diabetes.'® SH is characterized by altered mental and/or physi-
cal status, requiring assistance from other people to recover.* It
affects people with type 1 diabetes (T1D; approximately 1%-29%)°
and people with type 2 diabetes (T2D; 4%-17%).° The exact preva-
lence and incidence of SH are challenging to establish owing to differ-
ences between the rates of SH suggested by hospitalizations for
hypoglycaemia versus the rates reported by people experiencing SH
and by their care partners.>® Many people with diabetes often do not
recognize mild hypoglycaemic events or, in the case of SH, they are
often reluctant to discuss these episodes with their healthcare pro-
viders for a number of reasons (including work issues, driving certifica-
tion, and others).”® In people with T1D or T2D, SH episodes are
associated with several adverse health outcomes, including cardiac
dysfunction and sudden death,” as well as non-cardiac conditions,
such as impaired cognitive function and seizures.*°

Glucagon is a first-line emergency treatment for SH. The Ameri-
can Diabetes Association recommends that glucagon be prescribed to
all people who are at risk of level 2 and level 3 hypoglycaemia to
ensure that treatment is available in case of an emergency.* These
recommendations aim to improve accessibility to, and use of, emer-
gency treatment for SH to help prevent a delay in recovery from SH
and ultimately reduce the need for hospitalization following SH.*?

Despite its established efficacy in improving recovery from SH,
glucagon remains underprescribed and underused as an emergency
treatment for SH.1¥"%* In a recent study, 85% (n = 225/264) of adults
with T1D reported having been prescribed a glucagon emergency kit
(GEK), but only 29% of those who had a GEK (n = 45/154) always
carried it with them.*® Moreover, only 52% (n = 90/172) of adults
who experienced SH were treated with glucagon, with most (82%
[n = 74/90]) experiencing issues when receiving it.*®> The range of
issues was broad and included problems with glucagon dose prepara-
tion and administration, as well as the procedure being too complex.*®
This low uptake of glucagon and the problems with its use likely
reflect several underlying factors, including the lack of frequent practi-
cal training of caregivers on how to use glucagon in an

12,15

emergency, caregivers' reluctance to use glucagon in an emer-

gency for fear of harming the individual with SH,***? and the com-
plexity of glucagon preparation and administration in GEKs.}21315
GEKs such as the GlucaGen HypoKit (Novo Nordisk) and Glucagon
for Injection (Lilly) require reconstitution of the lyophilized glucagon
powder with a diluent before its subcutaneous (SC) or intramuscular
injection.'>*> Both the reconstitution and injection techniques require
appropriate training and are challenging for caregivers to execute
quickly and accurately, particularly when responding under the stress
of an SH episode.8131516 |n addition to the need for training on the
emergency use of glucagon, its cost, its short shelf-life, the poor
knowledge of its importance and the lack of people who could admin-
ister glucagon collectively contribute to the low levels of glucagon
prescriptions and uptake in people with T1D.**>*” The availability of

affordable, easy-to-use glucagon products has the potential to
increase glucagon uptake and prescription and to improve the health
outcomes of people with T1D.

Ready-to-use glucagon products, including injectable liquid gluca-
gon (Gvoke; Xeris Pharmaceuticals)'® and nasal dry powder glucagon

),Y? offer easier administration and have similar safety

(Bagsimi; Lilly
and efficacy profiles to those of pre-existing GEKs.2 Dasiglucagon
(Zegalogue; Zealand Pharma) is the first glucagon analogue available
in a ready-to-use aqueous formulation. Its altered chemical structure
improves its physical and chemical stability, providing improved long-
term stability in aqueous solution and allowing dasiglucagon to be
stored in a prefilled syringe and autoinjector.?° Based on a comparison
of the prescribing information for dasiglucagon, injectable liquid gluca-
gon (Gvoke) and nasal dry powder glucagon (Bagsimi), dasiglucagon
provides a slightly quicker recovery from hypoglycaemia and reduces
the occurrence of injection-site reactions linked to the use of nonaqu-
eous solvents (Gvoke).?' Dasiglucagon is approved in the
United States as a rescue therapy for SH for adult and paediatric indi-
viduals with diabetes aged 6 years and older.?2 Approval was based
on data from three randomized, double-blind, placebo-controlled, mul-
ticentre trials in adults (NCT03378635,2° NCT036887112%) and pae-
diatric participants with T1D (NCT03667053%4). This study presents a
cross-programme integrated analysis of dasiglucagon safety in
placebo-controlled and broad pools, and of dasiglucagon efficacy
across subgroups, in adults with T1D. It summarizes the currently
available data and identifies any subgroups that warrant further

research based on any new safety or efficacy findings.

2 | MATERIALS AND METHODS

21 | Study design

Integrated analyses of dasiglucagon safety and efficacy were performed
on participant populations from six randomized, double-blind clinical trials,
summarized in Figure 1 and Table S1. The integrated safety analysis was
performed on placebo-controlled (Figure 1A) and broad pool datasets
(Table S1). The placebo-controlled pool included data from two Phase
3 pivotal placebo-controlled trials in adults with T1D (NCT03378635 and
NCT03688711; Figure 1A).2>2% The aim of this analysis was to compare
the safety of dasiglucagon with that of placebo. The broad pool safety
analysis included the two adult placebo-controlled trials and four adult
non-placebo-controlled  trials  (NCT02660008,° NCT03895697,%
NCT03216226%” and NCT02367053; Table S1). The aim of the broad
pool safety analysis was to detect any potential trends in less frequent
adverse events (AEs).

The integrated analysis of efficacy across different demographic
and other subgroups (see Statistics section) was performed on four
trials of adults with T1D. This included two Phase 3 pivotal placebo-
controlled trials (NCT03378635%° and NCT03688711%), as well as
the non-placebo-controlled dose-finding (NCT02660008)?° and bridg-
ing trials (NCT03895697)%¢ (Figure 1B). The inclusion of non-placebo-
controlled trials ensured enough data for an analysis of efficacy by
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(A) Safety analysis (placebo-controlled pool)
Trial First pivotal Second pivotal
ie NCT03378635% NCT03688711%
\ Y )
An:lg;ss Integrated safety analysis
Study Adults with T1D
population (18-75 years)
Study . .
design Phase 3, randomized, double-blind, parallel-group, placebo-controlled
Participants included: n = 168 Participants included: n = 44
« Dasiglucagon®s: n = 82 + Dasiglucagontl: n = 34
* GlucaGen": n =43 + Placebo: n =10
» Placebo: n =43
Treatment
groups
Integrated safety analysis
Total: n =212
» Dasiglucagon: n = 116
* GlucaGen: n =43
» Placebo: n =53
Insulin-induced hypoglycaemia
Stud
proc:dﬁre One dose of study treatment
Safety evaluation (AEs, SAEs, causally related AEs, AEs leading to withdrawal, deaths)

FIGURE 1 Summary of clinical trials included in safety (placebo-controlled pool) (A) and efficacy (B) analyses. (A) An integrated analysis of
dasiglucagon safety versus placebo was conducted on data from two placebo-controlled trials in adults with type 1 diabetes (T1D;
NCT03378635%° and NCT036887112). (B) An integrated efficacy analysis of dasiglucagon was conducted on pooled data and within
demographic subgroups from two placebo-controlled (NCT03378635%° and NCT03688711%°) and two non-placebo-controlled trials
(NCT02660008%° and NCT038956972) in adults with T1D. TRandomization ratios were: first pivotal trial - 2:1:1 to dasiglucagon, GlucaGen and
placebo; second pivotal trial - 3:1 to dasiglucagon and placebo; dose-finding trial - 3:1 to 0.1 mg dasiglucagon or 1.0 mg GlucaGen (subsequently
randomized participants were allocated to one of three treatment groups in which they were randomized to one of two treatment sequences in a

crossover design. The treatments studied in these three groups were different single doses of dasiglucagon versus different single doses of
GlucaGen); bridging trial - 1:1 to different sequences of the two batches of dasiglucagon in a crossover design; ¥0.6 mg dasiglucagon was
determined as the optimal dose based on data from the dose-finding trial; Yadministered via a prefilled syringe; Tadministered using the injection
kit provided; ladministered via an autoinjector with a mounted prefilled syringe. AE, adverse event; SAE, serious adverse event

demographic and other subgroups. The inclusion of the non-placebo-
controlled trials was supported by the consistency of the primary efficacy
outcomes across all four trials (Table S2) as well as by their similar trial
designs (Figure 1B) and participant characteristics (Table $2).20232526 pyr-
ticipants in the placebo-controlled trials were unevenly randomized to
receive dasiglucagon, placebo or a reference product, reconstituted gluca-
gon (GlucaGen HypoKit; Novo Nordisk), hereafter called GlucaGen
(Figure 1). This was done to ensure adequate exposure to dasiglucagon
for the safety analysis. The protocols of trials included in the integrated
analysis were reviewed and approved by the local health authorities and
independent ethics committees, as previously reported.2%232528 The tri-
als were registered at ClinicalTrials.gov (NCT03378635, NCT03688711,

NCT02660008, NCT03895697, NCT03216226, NCT02367053) and
conducted in accordance with the Declaration of Helsinki and Interna-
tional Council for Harmonisation Good Clinical Practice. All participants
were recruited based on the databases of the study sites and gave writ-
ten informed consent before any study-related activities were

initiated 20232528

2.2 | Participants

The trials included participants aged 18 to 75 years at study enrol-
ment (trial-specific age ranges are summarized in Figure 1 and
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(B) Efficacy analysis

Trial First pivotal Second pivotal Supportive: dose-finding Supportive: bridging
na NCT03378635%° NCT03688711% NCT02660008% NCT03895697%

Study Phase 3, randomized,’ double-blind,
design parallel-group, placebo-controlled

Participants included: n = 168
» Dasiglucagon®s: n = 82

¢ GlucaGen'": n =43

* Placebo: n=4

Treatment » Placebo: n =10

groups
included

Participants included: n = 44
+ Dasiglucagontl: n = 34

\ )
Analysis Y
set Integrated efficacy analysis
o oihﬁ':%’ . Adults with T1D (18-75 years)

Phase 3, randomized,’
double-blind, crossover

Phase 2, randomized,’
double-blind, parallel group,
crossover

Participants included: n = 17
 Dasiglucagon®: n = 17

Participants included: n = 87
» Dasiglucagon®: n = 87

in the
integrated
efficacy
analysis

FIGURE 1 (Continued)

Table S1). The participants had T1D, received a stable insulin treat-
ment for T1D (or other antidiabetic treatment in the immunogenicity
trial)?” for at least 1 month before joining the study (at least 1 year for
participants in the placebo-controlled and dose-finding trials)?%2%2°
and had glycated haemoglobin levels <10%2%2%2627 (<8.5% for partic-
ipants in the dose-finding?® and first-in-human trials?®). Participants
were excluded from the placebo-controlled trials if they used daily
systemic beta-blocker drugs, indomethacin, warfarin or anticholinergic
drugs at screening, or if they had experienced hypoglycaemia (plasma
glucose [PG] <2.8 mmol/L) in the previous 24 hours, or induction of

hypoglycaemia.2>%®

2.3 | Study procedures and endpoints

Dasiglucagon, GlucaGen and placebo were administered as SC injections.
Participants in the two placebo-controlled?®?® and first-in-human?® trials
received a single SC injection of their study treatment after a controlled
induction of hypoglycaemia using an intravenous (IV) infusion of insulin.
Participants in the dose-finding trial received a single dasiglucagon
injection,?> whereas those in the immunogenicity trial received up to

three repeated single doses of dasiglucagon®’; those in the bridging trial

Integrated efficacy analysis
Total: n = 316

 Dasiglucagon: n = 220
¢ GlucaGen: n =43
* Placebo: n =53

Insulin-induced hypoglycaemia

Study
procedure One dose of study treatment

Efficacy evaluation (time to plasma glucose recovery)

received a single dasiglucagon injection that was stored under similar con-
ditions to dasiglucagon in other trials, followed by a single dasiglucagon
injection stored under different conditions 28 days later or vice versa
(only data obtained from similar storage conditions are included in this

).2¢ The inclusion of crossover trials was supported by the consis-

analysis,
tency of the primary efficacy results and by the similar study design and
participant characteristics (Figure 1B and Table S2). Importantly, only one
observation per participant from crossover trials was included. GlucaGen
was included as a reference treatment in some trials and was not included
in the statistical comparison of safety or efficacy.

The safety evaluation included causally related AEs, as well as
AEs, serious AEs (SAEs), AEs leading to withdrawal from the trial, and
deaths. In the placebo-controlled safety analysis set, AEs and causally
related AEs that occurred within 12 hours of dosing were analysed.
This time frame was chosen because dasiglucagon is a fast-acting,
single-dose hypoglycaemia rescue treatment, with a short half-life
(30 minutes),?®> and no causally related AEs are expected to occur out-
side this time. However, not all trials in the broad pool safety analysis
included data at 12 hours after dosing, so the entire observation
period was analysed instead. The entire observation period was
defined as the time from a treatment dose and either the next dose

(crossover trials), end of trial follow-up or withdrawal from the trial,
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whichever was first. It ranged between 28 and 105 days.2%2325-28

The percentage of participants with AEs and causally related AEs was
adjusted using the Cochran-Mantel-Haenszel method to account for
potential bias due to differences between trials, including different
randomization ratios. The efficacy endpoint was time to PG recovery,
defined as the first increase in PG of 21.1 mmol/L after treatment
administration (excluding time for reconstitution) without the need
for rescue IV glucose following insulin-induced hypoglycaemia. A par-
ticipant was considered to have ‘“not recovered” if IV glucose was
administered before recovery or if recovery was not achieved within
45 minutes. Insulin-induced hypoglycaemia was defined as PG 22.5
and < 3.3 mmol/L.2%23252% Hyperglycaemic events were monitored
as a safety aspect (Table S3). The integrated efficacy analysis included
a subgroup analysis of the effect of participant demographics and

other characteristics on time to PG recovery.

24 | Statistics
The safety analysis set included participants who received at least one dose
of study treatment. Data were included from participants from the
placebo-controlled and broad pools. Descriptive statistics were used to pre-
sent the safety data, and no comparative statistical analysis was performed.
The efficacy analysis set included all participants randomized to a
study treatment who received at least one dose. Participants who
received rescue IV glucose before recovery, or who did not recover in the
45 minutes after dosing, were censored and considered “not recovered”.
Data were included from all participants from the four trials who received
0.6 mg dasiglucagon stored under the same conditions. Subgroup analysis
was performed in subgroups for which n = 10. Subgroups included sex
(female, male) and region (US, non-US) of participants, as well as different
durations of diabetes since diagnosis (<20 years, 220 years), treatment
injection sites (abdomen, buttock, deltoid, thigh) and baseline PG
(<8.0 mmol/L, 23.0 mmol/L). Time to PG recovery was presented using a
Kaplan-Meier plot stratified by treatment, inverted and displayed as cumu-
lative events of time to PG recovery. The null hypothesis between dasiglu-
cagon and placebo for time to PG recovery was evaluated using two-
sided log-rank testing on a 5% significance level for the overall efficacy
dataset. The median (95% confidence interval [Cl]) time to PG recovery
was similarly estimated per subgroup, and data for the dasiglucagon treat-
ment group were presented as a forest plot. A log-rank test of equality
across categories within a subgroup was included. The forest plot included
all subgroups of more than one category with at least 10 observations in

the dasiglucagon treatment group.

3 | RESULTS

3.1 | Participant disposition and baseline
characteristics

The integrated placebo-controlled safety analysis included data from

212 participants from two placebo-controlled trials, including

116 who received 0.6 mg dasiglucagon, 43 who received 1.0 mg Glu-
caGen, and 53 who received placebo. The integrated broad pool
safety analysis included data from participants from two placebo-
controlled and four non-placebo-controlled trials, which included
316 participants who received 20.6 mg dasiglucagon, 151 who
received 1.0 mg GlucaGen, and 53 who received placebo. The inte-
grated efficacy analysis included data from 316 participants from two
placebo-controlled trials and two non-placebo-controlled trials. Of
these, 220 received dasiglucagon, 43 received GlucaGen and
53 received placebo. The participant characteristics of both the
placebo-controlled safety and efficacy datasets are summarized in
Table 1 (see Table S4 for broad pool safety dataset).

3.2 | Safety

The most common AEs were nausea and vomiting (Table S5). There
were no SAEs, AEs leading to withdrawal from the trial or deaths
reported in the placebo-controlled analysis set. In the broad pool anal-
ysis set, SAEs and AEs leading to withdrawal from the trial were
reported for 0.4% (n = 1/316) and 1.9% (n = 5/316), respectively, of
participants in the dasiglucagon group. Table 2 summarizes causally
related AEs that occurred in the 12 hours after dose administration in
the placebo-controlled pool. The most common causally related AEs
in the placebo-controlled analysis set were nausea and vomiting
(Table 2). The results of the broad pool analysis dataset were predomi-
nantly consistent with those of the placebo-controlled safety dataset,
with only slightly lower rates of causally related nausea and vomiting
reported with GlucaGen (Table Sé). Nausea mainly occurred 1 to
3 hours after dosing in both the dasiglucagon and GlucaGen groups,
whereas vomiting mainly occurred 2 to 3 hours after dosing
(Figure 2A).

3.3 | Time to PG recovery

The median time to PG recovery after treatment administration was
10.0 minutes for participants who received dasiglucagon (95% CI
10.0-10.0; n = 220), 12.0 minutes for those who received GlucaGen
(95% Cl 10.0-12.0; n = 43) and 40.0 minutes for those who received pla-
cebo (95% Cl 30.0-40.0; n = 53 Figure 3A). The time to PG recovery was
significantly faster in the dasiglucagon group than the placebo group
(P < 0.0001, log-rank test) and was consistent across all trials included in
the analysis.2%%>2> The median time to PG recovery was consistent across
all demographic and other subgroups analysed in this study, including sex,
duration of diabetes, baseline PG concentrations, dasiglucagon injection-

site and study-site region (P > 0.05, log-rank test Figure 3B).

4 | DISCUSSION

The aim of this integrated analysis was to assess the currently avail-

able data from clinical trials on the safety and efficacy of dasiglucagon
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TABLE 1 Summary of participant characteristics for safety (A) and efficacy (B) analysis sets.

(A) Safety analysis placebo-controlled set participant characteristics

Dasiglucagon (n = 116)

GlucaGen (n = 43) Placebo (n = 53)

(B) Efficacy analysis set participant characteristics

Age, years, median (range) 38.0 (18-71) 38.0 (23-66) 35.0 (18-65)
Sex, n (%)
Female 50 (43.1) 15 (34.9) 17 (32.1)
Male 66 (56.9) 28 (65.1) 36 (67.9)
Race, n (%)
White 110 (94.8) 39 (90.7) 46 (86.8)
Black or African American 1(0.9) 2(4.7) 2(3.8)
Asian 3(2.6) 0 2(3.8)
Native Hawaiian or other Pacific islander 0 1(2.3) 1(1.9)
Other 1(0.9) 0 1(1.9)
Multiple 1(0.9) 1(2.3) 1(1.9)
Ethnicity, n (%)
Non-Hispanic or Latino 110 (94.8) 40 (93.0) 48 (90.6)
Hispanic or Latino 6(5.2) 3(7.0) 5(9.4)
BMI, kg/m?, mean (SD) 26.8(4.77) 25.9 (3.42) 26.5(3.50)
Duration of diabetes, years, median (range) 20.2 (1-55) 17.2 (2-56) 17.3 (2-50)
HbA1c, mmol/mol, mean (%, mean [SD]) 57 (7.4 ([.94]) 57 (7.4 [0.97]) 54 (7.1 10.76])

Dasiglucagon (n = 220)

GlucaGen (n = 43)

Placebo (n = 53)

Age, years, median (range) 36.0 (18-71) 38.0 (23-66) 35.0 (18-65)
Sex, n (%)
Female 91 (41.4) 15 (34.9) 17 (32.1)
Male 129 (58.6) 28 (65.1) 36 (67.9)
Race, n (%)
White 212 (96.4) 39(90.7) 46 (86.8)
Black or African American 1(0.5) 2(4.7) 2(3.8)
Asian 3(1.4) 0 2(3.8)
Native Hawaiian or other Pacific islander 0 1(2.3) 1(1.9)
Other 3(1.4) 0 1(1.9)
Multiple 1(0.5) 1(2.3) 1(1.9)
Ethnicity, n (%)
Non-Hispanic or Latino 196 (89.1) 40 (93.0) 48 (90.6)
Hispanic or Latino 7 (3.2) 3(7.0) 5(9.4)
Not available 17 (7.7) 0 0
BMI, kg/m?, mean (SD) 26.5 (4.22) 25.9 (3.42) 26.5 (3.50)
Duration of diabetes, years, median (range) 19.4 (1-55) 17.2 (2-56) 17.3 (2-50)
HbA1c, mmol/mol, mean (%, mean [SD]) 57 (7.34 [0.821]) 57 (7.41[0.969]) 55 (7.17 [0.760])

Abbreviations: BMI, body mass index; HbAlc, glycated haemoglobin; n, number of participants; SD, standard deviation.

in adults with T1D to determine whether any demographic or other
subgroups warrant further research based on any newly identified
safety or efficacy concerns. The integrated analysis of safety found
that dasiglucagon has a safety and tolerability profile similar to that of

GlucaGen. Across all placebo-controlled trials and age groups, no

SAEs, AEs leading to withdrawal from the trial, or deaths were
reported. The safety profile of dasiglucagon in participants from the
placebo-controlled pool appears to be similar to the safety profile
seen in the broad pool participants as well as that reported for chil-

dren and adolescents with T1D.2* Furthermore, it appears to be
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TABLE 2 Summary of causally
related adverse events reported in 25%
participants of the placebo-controlled

Dasiglucagon GlucaGen Placebo
Most common causally related AEs,? n (%)

pool within 12 hours after dose Placebo-controlled pool safety analysis set, N 116 43 53

administration All events® 73 (63.0) 27 (62.8) 4(7.7)
Nausea 66 (56.5) 23 (53.5) 2(4.1)
Vomiting 29 (24.6) 9(20.9) 1(1.8)
Headache 11(9.5) 4(9.3) 1(1.8)

Note: N, number of participants in the safety analysis set; n, number of participants experiencing at least
one event; %, percentage of participants experiencing at least one event (adjusted using Cochran-
Mantel-Haenszel method for data from adult participants to account for potential bias due to differences
between trials including different randomization ratios).

Abbreviation: AE, adverse event.

#Most common causally related AEs include those that occurred in 25% participants in the dasiglucagon
group in the 12 hours after dose administration.

b«All events” represent the total number of participants in a treatment group who had at least one
causally related AE, whether or not this event was common.
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FIGURE 2 Time to nausea and vomiting in the 12 hours after dose administration for participants receiving dasiglucagon, GlucaGen or
placebo (safety analysis set). One minus the Kaplan-Meier survival probability plotted for the time to the first occurrence of nausea and vomiting
(in minutes). One participant had a vomiting event with onset on the same day as dosing with missing onset time; for this event, the onset time

was imputed as the dosing time

29-31 \ith the most

consistent with that of other glucagon products,
common causally related AEs being nausea and vomiting.

Causally related AEs were reported for a similar proportion of
participants in the dasiglucagon and GlucaGen groups (63.0%
vs. 62.8% in the placebo-controlled pool Table 2). Data from the
broad adult safety pool were broadly similar but with a slightly lower
incidence of causally related AEs in the GlucaGen group (55.3%
vs. 63.8% in the dasiglucagon group).

An integrated efficacy analysis found that dasiglucagon signifi-
cantly decreases the time to PG recovery compared with placebo
(P < 0.0001), with a time to PG recovery from insulin-induced hypo-

glycaemia after treatment administration consistent with that of

GlucaGen (Figure 3A) and SC glucagon.®? Additionally, the time to PG
recovery in the dasiglucagon group was consistent across both

2023 and with the previously published effi-

placebo-controlled trials
cacy results from a pivotal paediatric trial.?* Finally, the median time
to recovery in the dasiglucagon group was consistent across all demo-
graphic and other subgroups included (Figure 3B). These results show
that dasiglucagon is on par with reconstituted glucagon and statisti-
cally superior to placebo in recovering a PG level of 21.1 mmol/L after
treatment administration.

Although this study provides useful information about the safety
and efficacy of dasiglucagon in adults with T1D, it has several limita-

tions. First, most of the participants included in this integrated analysis
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FIGURE 3 Time to plasma glucose (PG) recovery by treatment (A) and different demographic and other subgroups (B) (efficacy analysis set).
(A) Kaplan-Meier plot and a summary of time to PG recovery (in minutes) from treatment administration by treatment arm (inset; dasiglucagon
n = 220, GlucaGen n = 43, placebo n = 53). (B) Forest plot of median time to PG recovery from treatment administration by subgroup (sex,
region, diabetes duration, injection site and baseline glucose). Data were analysed using a two-sided log-rank test, and confidence limits were
calculated using a nonparametric method. Subgroup categories containing <10 patients were excluded. Cl, confidence interval

of safety and efficacy were White (Table 1 and Table S4). It remains
to be determined whether race affects dasiglucagon safety or efficacy.
Future studies should ensure a more diverse racial representation of
participants to address this important consideration. Second, it should
be noted that experimentally induced hypoglycaemia does not accu-
rately reflect clinical episodes of hypoglycaemia. Thus, it does not take
into account factors such as physical exercise that may affect the

induction of, and recovery from, hypoglycaemia.®® Similarly, the

experimental design of the trials included in this study does not cap-
ture the complexity of dose administration by non-trained caregivers
or preparation stability. It remains to be determined how the total
time to PG recovery (ie, including the time for preparation and admin-
istration of the rescue product) differs between dasiglucagon and Glu-
caGen. A recent study has shown that a dasiglucagon autoinjector
was administered faster than Glucagon for Injection (Lilly) by both

trained caregivers and untrained bystanders (caregivers = 75 seconds,
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bystanders = 137 seconds) than for those using a GEK
(caregivers = 126 seconds, bystanders = 227 seconds), suggesting
that a dasiglucagon autoinjector has the potential to improve the
speed of SH treatment.3* Therefore, the real-world effectiveness of
dasiglucagon in recovery from hypoglycaemia still needs to be
assessed. Third, GlucaGen was used as a reference product rather
than a true comparator. Although the comparison of efficacy between
dasiglucagon and GlucaGen showed a numerical difference, a formal
analysis was not conducted because the trials were not powered for
statistical analysis. Finally, it should be noted that all trials included in
the integrated analyses of safety and efficacy of dasiglucagon were
funded by Zealand Pharma A/S.

In conclusion, this cross-programme integrated safety and efficacy
analysis illustrated that, overall, dasiglucagon was well tolerated and
effective, and had a rapid onset of action as a rescue agent for insulin-
induced hypoglycaemia in individuals with T1D. Currently available
first-generation injectable GEKs are difficult and time-consuming to
prepare and administer under pressure in simulated emergency hypo-
glycaemic situations,3* highlighting the need for stable glucagon formu-
lations that can be easily administered by caregivers or bystanders. A
study comparing the rate of administration of dasiglucagon and inject-
able GEK found that the mean time to successful completion of admin-
istration was significantly faster using the dasiglucagon autoinjector for
both trained caregivers and untrained bystanders, with most partici-
pants finding the dasiglucagon autoinjector easier to use than a GEK
(90%, 47/52).34 It is hoped that the ease of use of dasiglucagon, along
with its efficacy and a safety and tolerability profile similar to that of
reconstituted glucagon, may help to increase the uptake and utilization
of the currently underprescribed and underused glucagon rescue thera-
pies for people with T1D, along with other ready-to-use glucagon res-

cue agents.®*
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